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Y 2024 H WHTH GARAl & Ahel Yd TdeH, I
B B HGE UG GUR, UYL TG, Jod HaeH, Y el
AR STl & YA & Ty &8 SIH 3ic-ard fhy 7Y | /i ot
31 frell, BIoRY Aie—6 (ForeTHsN—18—3) iR HIoRI Ale—7
(AoTSUART—18—4), DI AT AFG [heH (MRTHIN—257; 518
.31, Uiy acIR) 1 o1 | IAS! IS 41T (20 wfcrerd &
AfF) & HROT TN FBRA G YA B L | HIS DI NS
wfafed, S &1 vdidi—2, &1 Udidi—1 3R =R 3gdiet 2mfirel
g, @1 watad feer adero § qg—<enfie qRife vg derm
AT | FTOIRT GEIR PTHH H A1 I&T01 A1 BT o7 fRIe AR
wafeaa oy gRareET weel @ foy Som w5 a9t
it syl (ortell) @ forg, = ufaftedl guadicl (arr)
TER Y 3IR U qRIET0T Hehx YUAUICT (3RTeH) <R oy & uleror
Bq YA € | IR TaR Hfafei o qeife gq Fafad wieml &
fou wnfia foar | Sk & T fafeefig =de @ IR
SFFee Ufkpal e SiRfi—4, JIRue—19, Moied—94 (3FTh)
AR AT —96 DI 3T TSTIT 1T |

TR IRA 99 & o1y 1.0 =HMHIex Riieged R —Hahid
SR, 16 Ha&T U AR BRRWFSA sWIER] I Jh Jal
JoferHia qRddTerd iR WRA Ja1 9o qdarerd @&
fEfTed wlehid B ISR B & oY Ve SR A @t
|

SIAER & AT &l H ¥ SUANT /¥ JATIRVT A §IRT
¥ &ROT & ST AT T &3 JRTAT a1y, JTUREH (79.7 Hfrera)
UG aeRAfer &RoT (2.98 UfeTd) & STVTd UrdT AT | A §RT
ST BT b 52.1 FTRITT &13 H X & <led, 36 Wfcrerd &3 9 By A
3R TR 10 wfererd & # 99 / geRvT / Sfeat &1 wenfe
faeRoT < T |

IE B THd AFRE, R 207 gdRIR & A
WIATHIIS [AeUT B JAUR W fAead fhar @, gRi
ITR—UREH A SEV—gd BT AR YA P JaTS 7 14.6 W BT
TTel T 717 | SUGTh iet (1 ART Bl 2.11 {1, B ofarg #
faf3e feam |

BIAIIG, IH SR dIBrR Ol W USHd B 191
YT JaT AT § B IRY @ e A3 221 9 708 AT, 9y
R a& o8 TE| TRSIGANUCISE Bivhe, WEced IR
JIISS BT BIEHRE S T ©U o, Sl Gl JARIT TaT
BIEPIRE DT 80 HTeId W 37fdre e 811 & ey uieii & forg
ST T HioH HY I ST BT 2 |

AT

Preface

In the year 2024, several research interventions for
assessment and management of natural resources, management
and improvement of arid crops, livestock management, value
addition, utilization of solar energy in agricultural enterprises,
etc. were carried out. Two moth bean varieties viz., CAZRI
Moth-6 (CZMO-18-3) and CAZRI Moth-7 (CZMO-18-4) have
been identified for release due to their yield increase (>20%)
over the best check (RMO-257; 518 kg ha™). Two moth bean
entries were promoted to AVT-II, two to AVT-I and four to IVT
for multi-location CVT. In pearl millet improvement program,
seed of nine test hybrids were submitted for coordinated trials
including five entries for IHT (early), three entries for second
year testing under AHPT (early) and one test hybrid for third
year testing under AHPT (early). Four clusterbean entries were
promoted to CVT. Four germplasm lines of gamma-irradiated
mutants of cumin viz., GC-4, RZ-19, CZC-94 (early) and CZC-
96 were advanced.

Soil spectral library consisting of georeferenced
information, 16 soil properties and hyperspectral signatures at
1.0 nm resolution have been developed for India along with a
framework for developing digital platform of Indian soil
spectral library.

Land use/land cover map of Nachna block in Jaisalmer
district revealed 84.3% area under land degradation processes,
mainly affected through wind erosion in 79.7% area and
vegetation degradation in 2.98% area. The map further revealed
presence of sand dunes in 52.1% area, croplands in 36% area
and forest/plantations/scrublands in 10% area.

Contour map of the institute, developed by conducting
topographical survey in 207 ha area, revealed a fall of 14.6 m
in land elevation from northwest to southeast corner. Suitable
drainage pathway was delineated over 2.11 km length to convey
runoff water during monsoon season.

Atotal of 191 geo-referenced soil samples collected from
Hanumangarh, Churu and Bikaner districts, revealed total P
ranging from 221-708 mg kg"'. The hydroxyapatite phosphates,
phytates and occluded phosphates were the dominating form of
P comprising of more than 80% of total residual soil
phosphorus, which remains non-accessible or poorly accessible
to plants.
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SR TAT &30 AU Wl (flamR, SHeR 3R
UTeH) & SATHETT HeT3l IR BIel dTfedrai § Wi AR ¥dl &l
Fgall B Bl P Sfigd wee smafa fhg Wy, R
IR STe daias et J&1 | Hudl, Fafrd fawmi &
AFHRET, IR—TRBHR Fre+l & gl ik v Fiy
RAER®! = Bt arfeaTt o ¥AvT fHaT iR S TR 3 |

ATATAR =19 #, U &1 e iR RAaH SHdTs HH: 100
gfererd Riams WR (7.45 HieR) 3iR 19307 (6.38 #Iex) & d&d &ol
B TS | T UBR, U BT MHAH AR ~JATH AT HHL: 100
gferera Riams (12.01 AAY) 3R =07 (10.05 FHL) & T&q <ol
o T | TER H, 100 Ul RiEE & T8 US SIR dAndl a1
SAfereh S (ST 10.53 WHI. 3R 3.02 HIER) UTRIT 1T | 3RS &
J&T B! AT & A1 I U¥EATd SaTs (6.52 W) IR 3aet @
T (18.48 W) 8 #I. x 8 HI. geT 3fRTSA UR AfIeheH UIg Y |
Wl D TS ART Bl H TG AfIH BT ART B U (322.7
afcr gacaR) R a9 9 I g8 |

AT guT TP AR 10 ST U IR MR B We &
TART H IIORT 311X g, 7 TS ST AL 2079 AR 3867 fb.4T.
7T IR UT B | ATORT AR 15 BT BT SIS U HH:
2378 31IR 4401 .31, URT BFCAR 150 I TG & 1 &
PI TS | ITORT R g B USMER H 5 T AT 2FCIR TR Bl W]
@ |1 100 Hrerd SRR IRS BT GRS S AN F FrRI=07
BT eI H AT 97 3MR 104 fcrerd @1 gfg g8, qAM 100 HreAd
IR SARS BT GRID DI eIl H HH: 10 R 14 AT B
g T IR |

THIgd UM cd Fae IR IaRD! BT SR GRIS &
AR F R, SIRT, FTORT 3R 71 61 Bell § ot ol Ugrar #
S IR & SR I A IUARI H d8aR 91g Y |
i Tl H, FRIF0T &7 g1 § wafad uived aod gde +
ISR AR TRURS TWHl & Ted A! 3R IORT BT Ul H
A1 GUR o [T T |

qm T B Reafcr #, 1.0 AL AIfed AgigarEs, 1.0
e Afafifee ara 8k 01 9 0.2 AL do8a =ffH &
FFESTIT IIIRANT | =1 3R TR B SIUTedl 3§ 5 & fosda
qrel IR BT eIl H HepTeT AT HAIGS], STel Hae AT S
IR IS UG H SeelEi1d GR &l (3T 717 |

aTell H I d Taidhd dg—wRII Bivare! drsd 3 &)
BT ITATH SR AT 20.1 HH. TR + S Hd eI AT H G
foar T | RS SUAR 0.8 WAE & Ted &R + 79 B g&T
AT # 9= &1 T 3Nfee Ut 26.9 6.7 Ufy dierr e g9
€ 0.6 ULE. § OR + AR & T8 27.6 5.7, wiey dierr ot ¢ |

TIORT 3MMEMRT BHA WoTell H YS! HIaRyd Feld Sray
IRT 31a%<h 1 fAgeivs & ared I Afiedy TeRAS 3R

PRIHD Bl SIeATRITSS FIdrd HaAY: —4.12 3R 2.19
qrgsharel Ufd TfHer uf Tdbs Tt fhy 71y |

ii

Live demonstrations of both kharif and rabi season crops
were conducted with recommended package of practices in crop
cafeteria at research farms of Jodhpur and Regional Research
Stations (Bikaner, Jaisalmer and Pali). A large number of
stakeholders including farmers, officers of line departments,
representatives of NGOs and other dignitaries from ICAR
institutes visited the cafeteria and appreciated these.

In Melia dubia, the maximum and minimum tree heights
were recorded under 100% irrigation level (7.45 m) and control
(6.38 m), respectively. Tree diameter was largest (12.01 cm)
under 100% irrigation and the least in the control (10.05 cm). In
Gmelina arborea, tree and canopy diameters were significantly
higher under 100% irrigation (10.53 cm and 3.02 m,
respectively). 4. excelsa after seven years of planting revealed
the maximum tree height (6.52 m) and the largest diameter at
breast height (18.48 cm) in 8 m x 8 m tree spacing followed by
that in 6 m x 6 m spacing. Among the cultivated fodder crops, the
highest green fodder yield (322.7 t ha') was recorded with
guinea grass.

Continuous cropping for seven years with organic manure
application of 10 t FYM ha™ produced 2079 and 3867 kg ha’
grain yields of pearl millet and wheat, respectively. The
maximum yields of pearl millet and wheat (2378 and 4401
kg ha', respectively) were observed with 150% NPK
application. Application of 5t FYM ha™ + 100% RDF increased
pearl millet and wheat grain yields by 97 and 104% over control
and 10 and 14%, respectively over 100% RDF.

Integrated nutrient management and recommended doses
of fertilizers outperformed organic treatments alone in mustard,
cumin, pearl millet, and mung bean with significant
improvements in seed yield. In natural farming, significant yield
improvements were recorded in mustard and pearl millet under
integerated nutrient management + pesticide and conventional
farming as compared to the control.

Exogenous application of 1.0 mM Sodium nitroprusside,
1.0 mM Salicylic acid and 0.1-0.2 mM Benzyl adenine
significantly improved photosynthetic parameters, water
relation parameters and seed yield in chickpea and mustard
genotypes under heat stress condition as compared to water
spray control.

In an integrated multi-tier agroforestry model tested at
Pali, the highest basal diameter of ber was 20.1 c¢cm in ber +
dragon fruit. Yield (26.9 kg plant") of ber was the highest in ber
+dragon fruit at 0.8 CPE irrigation followed by 27.6 kg plant ' in
ber +moringaat 0.6 CPE.

Eddy covariance flux tower installed in pearl millet based
cropping system recorded the maximum negative and postivie
CO, fluxes of -4.12 and 2.19 umole m™s™, respectively, through
infrared gas analyzer.



BTSSRI ToTTell H, Teord 3R Wots! & U<l & 5 Tfaerd
Al & AR & TN A FEA0T B T § oleyd H A
QST BT 36.2 37 33.4 Ufcrerd &4 o iR dreRrm & e
40.7 311X 39.9 TIfTerd 9T AT | & 3R ATt AT & forg STt ol
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TIAR e (T 25 3MR 41 TIeR) B T 4, WIS o
O # & Gof BT TS (SHATT: 14 3R 29 X)) |

el # TE—MeRd Haet Yollell # FauiigdT gdes gRT
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Padl gRI AR Bl § THar 1 9 13 Uied & &=
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Fol Aex gRT fre & 91 100 fhaae Hi—dec
TUITEll A S 31 BICIeeld ol &l A 9T 346
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23T | BRIfha & & 3fdva Hererizery] |ftha fafdor o
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fr~TaT ) 78, STafdh IN—Brifed e & 3favid I8 d1 125.0 I
12585 HIgHME Ui @ Hex Ui Abs T U AT
FHR—aeC qorell § TRMIT, 51, TS, ), IR T et
BI IuST H I TSl DI TS Safd SIRT, AT, UTedd, A,
Tl 3R TSR &1 SIS § HH °Tg TS |

STERg & H U Uleliard e —wRad |R T8 Y Sarai &
Y SR BTN Wl B GHIET qe B AR SHoll Bl
SN FRD Sl Y&h ey &l FAIfaa! & TR & forg
e far mam |

T Tl H Bel + PIuaTe! + Tge (37 UfRre), B
+ FRAIS + U + IETEE + TR Bt (31 wfcrerd) g
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T & el & Reiawor o Wrefiid! | wad &1 Uemar 4
A3 AHHET IUST H 14.5 T2 B gl <l 75 | X & ReR Erel

il

Preface

In hydroponics system, foliar applications of 5%
concentrations of moringa and prosopis leaf extracts reduced
sodium by 36.2 and 33.4%, respectively and increased
potassium by 40.7 and 39.9%, respectively in lettuce as
compared to control. For green and red lettuce, aeroponic
channel system required less water (14 and 29 L, respectively)
than that required by nutrient film technique (21 and 34 L,
respectively) and tower garden (25 and 41 L, respectively).

Residue treatment for salinity management in wheat-
sorghum cropping system in Pali enhanced soil organic carbon
content by 18.5%. Drip irrigation system and raised bed
effectively reduced sodium content by 18.12 and 14.63%,
respectively, and decreased electrical conductivity by 24.80 and
13.19% in soil compared to conventional tillage and surface
irrigation.

Convective air drying of pomegranate arils, ber slices and
date palm fruits showed that higher temperatures reduced
drying time but affected color quality. Pre-treatments preserved
color of ber slices and under-ripe fruits were found optimal for
drying.

Crop damage by rodents ranged from 1-13% in various
crops, with significant losses in wheat, mustard and cumin.
Kalmegh, mixed with pearl millet bait, showed potential as an
eco-friendly deterrent against the Indian gerbil.

The average PV energy generation from the 100 kW agri-
voltaic system attached to the grid was about 346 kW h day ' and
the power generated over the year was 1,26,382 kW h earning a
revenue of Rs. 6,31,910. Photosynthetically active radiation
(PAR) availability ranged from 56.5 to 720.5 pmol m” s™ under
shaded area and from 125.0 to 1258.5 pmol m” s™ under non-
shaded area. Yields of taramira, mung bean, onion, bottle gourd,
ridge gourd and snap melon were higher in interspace of agri-
voltaic system compared to that in the open area, while yields of
cumin, ashwagandha, spinach, amaranthus, radish and carrots
were lower.

A polycarbonate-structured solar house, developed for
Ladakh region, addressed cold arid climate challenges by using
solar energy for drying of agricultural produce and for making
crop cultivation possible in winter season.

The major farming system in Churu district was crop +
agroforestry + livestock (37%) followed by crop + agroforestry
+ livestock + horticulture + fodder (31%) and crop +
agroforestry + livestock + horticulture (18%). In Jaisalmer
district, market-based constraints ranked the first in crop and
horticulture-based farming systems, whereas non-availability
of artificial insemination facility at farmers' door ranked the first
in livestock production system.

Sand dune stabilization technology improved crop yields
by 14.5% in terms of moth bean equivalent yield. The stabilized
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# 11.7 < UfQ FATR AfAH BT Hed= IR AT S {6 N &
JReR EIel BT JoAT H ST 24 ARTEI AfSe Hrd= Ha Bl
ERINIES

RRIE Tl & 21 7TdT § BF N1 &1 0 w@rifd & 78
IR B FaraR &g fHamt @ T9d 999 & forg aaes—aiy
TR A= SIIANT He §IRT 29 BT BT BAIRIT & ferq g
T |

IR ST SU—TTST (TEAGEY) & =Ta I~
S drenfife vd wodl & geei= fhy v | gadoadt arer §
B 4,155 JTYAT ST & HYD TRARI BT AT b TOTEIGTH
IS, IETHT Bl T HiYare! Fofodi 1 S+ 0ol
[T fadaRe 1 g | STRIE ST @ 1,200 fdr aRaRT &l
I F T el BRIR, TR—ATerd WRYGAR RIF®, iR,
B IR BRI S B UG & fITROT I A ol | IR,
P IUDRVIN SR Tebeilep] TSI b HIETH A JaT & Uryor H gl
ER1 B! Bl I+ (& & ISl & STANT & TROTHERY,
B! D1 ISR # 10 9 15 UG &1 Ifg 88 | ferd ds 2
TE B 16 TNMal H SIS SU—ATSTAT AR B TS | IRAR BRIBH
SRERTS @ Al T STASIT SU—ATSTT & T8 AUTIT 7T | &T
JNMITIRAT—ATTRT HedTh FI&T AT fhy 7Y TAT 744
ST fhaTT Bl I 3faT faaRe fbg 1y |

@ 17,374 6211, e AlSeTall, BT, ATl 3R Ty
T g ARPR B AMAHIRAT 71 Ve BT 9707 BT | T e <&t
B HEA DI I [BET B dIol, IETEr, qifra], Foae! AR
STl Ul 1 Ui 3iR 31 STl BT fIshl | qef 1,58,10,012
U BT TSR TSI GaT |

HATT = &b B # 1o FaraRt Bl T&Rid wx= @ forg
19 RITER BT P—TaraR &= BT TS T | TR f7et &
fafor= 71fal 31 600 T fHATHT 3R Hues AfFeTl B R &
TR &3l H &1 Je-1h] & |1 dIqard B & [og AT
fopam T | foaml & foTu ot 88 RTeT—wRIg HN—HI9H FaTe
TS (goifes]) SN fbg T | fearel & forg gt 153 wfreror
BRIFHI BT JATATST THT 1T, TR el 5487 fhATT ArTra
B | R g1 WAl 13 dfdd seR SR s fey
U fSRRT 996 AT &1 TueT w0 4§ ™ e 3 38 8oiR
I T fIaR TR & Aeds | et HU &1 8al |
FeT 12 Terd TRer, 87 fhAHl & Wdl W AT fhy MU |
SRR & Wifdl 7 136 TACAR & H HR—gH v fHy 77 ok
S 110 foamT =1 9T fora |

H31 SRS 2 b P &3l § P B HioRIET & BT I+l
g9 # g¢ fRdurat @ g9 Rurd 3 wqd orgdumr, e ok
R Tfafaf! S9& 9 3iR Plerd &1 9o & forg SuanRft
i |

%\l«}u seagy TAT LS
(3MmgepTeT ATET)
IRENED

sand dune accumulated 11.7 Mg ha" more carbon, representing
approximately a 24% greater carbon accumulation compared to
unstabilized sand dunes.

The low-cost nurseries were established in two villages of
Sirohi district and 29 farmers were provided fellowship to
empower them for agriculture innovation through Biotech-
KISAN project.

Demonstrations on crops and improved agricultural
technologies were conducted during kharif and rabi seasons
under the Scheduled Caste Sub-Plan (SCSP) scheme. Quality
seeds of arable crops, improved planting materials of
horticulture crops and agroforestry trees were distributed to
4,155 schedule caste farm families. About 1,200 farm families
benefitted from distribution of agricultural implements/
equipments like battery-operated sprayers, manual hand
weeders, tarpaulin, secateurs and kassi. As a result of use of
improved varieties of crops, supported by enhanced soil
nutrition through fertilizers, farm implements, and
technological back up, there was 10-15% increase in the crops'
yields. Tribal Sub Plan (TSP) was implemented in 16 villages of
Ladakh UT. With a view to expand the outreach program, far-
flung villages in different areas of Leh and Kargil districts were
adopted. Two need-based assessment surveys were conducted
and improved inputs were distributed to 744 tribal farmers.

Total 17,374 farmers, farm women, students, trainees and
State/Central government officers visited ATIC. Sale of seeds of
improved varieties of kharif and rabi crops, seedlings of
horticulture, forestry, ornamental and medicinal plants, other
products generated arevenue of Rs. 1,58,10,012.

The institute organized an 'Agri-Innovation Day' to
showcase its innovations in arid agriculture. About 600
farmers and farm-women from different villages of Jodhpur
district were invited to interact with scientists in the
experimental fields itself. Total 88 district-level agro-
meteorological advisory bulletins were issued for the farmers. A
total of 153 trainings were organized, which benefitted 5487
farmers. FLD programs were conducted in villages benefitting
996 farmers directly and several thousand farmers indirectly
through extension activities. Total 12 OFTs were conducted at
87 farmers' fields. Agri-drone demonstrations were conducted
in villages of Jodhpur, covering 136 ha area and engaging 110
farmers.

I hope that the stakeholders involved in enhancement of
resilience of agriculture in arid regions will find the research,
development and extension activities documented in this report
useful for enhancing their knowledge and skills.

S N A

((.P. Yadav)
Director
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Soil spectral library consisting of georeferenced
information, 16 soil properties and hyperspectral
signatures at 1 nm resolution in VIS-NIR-SWIR (350-
2500 nm) wavelength region for 3600 samples from India
have been developed along with a framework for
developing digital platform of Indian soil spectral library.

Contour map of the main campus of the institute,
encompassing about 207 ha area, was developed by
conducting topographical survey using total station and
differential GPS. The map revealed elevation difference
of 14.60 m between highest and lowest point in the farm.
Suitable drainage pathway was delineated over 2.11 km
length and drainage channels were constructed to convey
runoff water during monsoon season.

Land use/land cover map of Nachna block of
Jaisalmer showed an area of 3,67,007 ha (84.25% of
TGA) under land degradation processes including wind
erosion (3,47,438 ha or 79.75% area) followed by
vegetation degradation in 12,994 ha (2.98%) area. The
map further revealed presence of sand dunes in 52.15%
area, croplands in 36% area and forest/plantations/
scrublands in about 10% area.

Block-wise spatial maps of nine water related
parameters including electrical conductivity, nitrate and
fluoride were prepared for 115 blocks of 12 districts in
arid western Rajasthan using geographic information
system.

Physico-chemical soil properties in long-term
fertility experiment at research farm of ICAR-CAZRI,
Jodhpur revealed loamy sand texture with 5.65% clay,
8.91% silt and 85.4% sand. Application of NPK,..,
NPK.,,,, + farm yard manure (FYM) @ 5 tha" and NPK,,,,,
+FYM @ 5 tha increased grain yield and straw yield of
pearl millet.

A total of 160 soil samples collected from wind
erosion sampling sites located in different agricultural
production systems in Jodhpur, Bikaner and Jaisalmer
were characterized for different soil properties, e.g. soil
texture (sand content=72.6%-96.6%, silt=0.23%-24.4%
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and clay = 0.18%-7.98%), pH (6.98-9.85), electrical
conductivity (0.02 to 0.49 dS m") and soil organic carbon
(0.01%100.43%).

Trends in raster maps of normalized difference
vegetation index (NDVI) for the western Rajasthan
developed from remote sensing imageries captured by
Landsat-7 and Landsat-8 were identified by Mann
Kendall and Sen's slope estimation tests through Google
Earth Engine (GEE) platform. Moderate to strong positive
trends were observed in 70% area during 2001-2015
period. However, during 2016-2020, significant positive
and negative trends of NDVI values were detected in 15%
and 20% land area, respectively.

In 12 districts of western Rajasthan, long-term
(1985-2020) trends in acreages, production and
productivity of cumin were analyzed using modified
Mann-Kendall test and their magnitudes were quantified
using Sen's slope estimator. Increasing trends (p<0.05) in
crop area of cumin was observed in 9 districts ranging
from 4510 ha year' (Barmer) to 60 ha year’ (Churu).
Cumin productivity was found increasing (p<0.05) in
Churu (7.34kgha" year") and Nagaur (6.55 kg ha™ year™),
and decreasing (p<0.05) in Sikar (-5.78 kg ha year™).

Land use/land cover map of 13 districts of
Rajasthan, generated at 1:50K scale using IRS-LISS-III
images of 2020-21, revealed existence of arable lands in
58% area (32% area under single crop and 26% area under
double crop), followed by sand dunes (27% area),
barren/rocky terrain (4.47% area), scrublands (5.7% area)
and industry/mining (0.52% area).

Higher vegetation diversity in Jaisalmer was
observed in Calligonum polygonoides ('phog'),
Leptadenia pyrotechnica ('khimp') and Aerva javanica
('bui') dominated area and lowest vegetation diversity was
reported in Prosopis juliflora (‘bilayati babul") dominated
area during November 2023 and March 2024. Nebkhas
surrounding C. polygonoides were studied and the grass
species, Ochthochloa compressa was the dominant
species with important value index of 70.9. The co-
dominant species were Aristida spp. and Indigofera
argentia with important value index of 54.3 and 43.4,
respectively.
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Executive Summary

A total of 191 geo-referenced soil samples,
collected from major soil series in Hanumangarh, Churu
and Bikaner, revealed total P ranging from 221-708 mg
kg'. The hydroxyapatite phosphates, phytates and
occluded phosphates are the dominating form of
P comprising more than 80% of total residual soil
phosphorus, which remains non-accessible or poorly
accessible to plants.

In Cenchrus ciliaris, the maximum green fodder
and dry matter yields were recorded from CAZRI-657
(7076.7 and 1647.4 kg ha”, respectively) followed by
CAZRI-581(6007.5and 1546.2 kgha™, respectively).

In pearl millet improvement program, seed of nine
test hybrids were multiplied and submitted for
coordinated trials including five entries for initial hybrid
trial (early), three entries for second year testing under
advance hybrid and population trial (early) and one test
hybrid for third year testing under advance hybrid and
population trial (early). Seven promising test hybrids
were selected from multi-location (Jodhpur, Jaisalmer
and Bikaner) testing of twenty early test hybrids and
submitted for coordinated trials.

Many promising progenies of pearl millet (1074
from 428 families of different segregating generation and
307 progenies from 376 selfed populations) were
evaluated and selected for advancement at Jodhpur and
Bikaner. Advanced breeding materials including 146 test
hybrids and 34 R lines were screened against downy
mildew and blast diseases.

Skilled Development Program of three days was
conducted at Agri-Business Incubation Center of the
institute for self help group members on value added
products of millets. Fifty demonstrations of RHB 233
(fortified) hybrid of pearl millet were demonstrated in
Udaliayawas village of Bilara in the kharif season of
2024. An MoU has been signed between ICAR-CAZRI,
Jodhpur and self help group named 'Shree Aaimata
Millets Rajivika' for transfer of the equipment for
establishing the value added processing unit of millets in
village Udaliyawas, Bilara, Jodhpur.

Ten clusterbean entries of CAZG series recorded
10% higher yield over the best check. Four clusterbean
entries (CAZG-20-17, CAZG-20-21, CAZG-20-38 and
CAZG-21-3) were promoted to coordinated variety trial
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across the country. Trait-specific unique germplasm of
clusterbean CAZG-110 was identified for ground
clearance of more than 10 cm.

Cellulase treatment of clusterbean seeds resulted
in increased extent of depolymerization and improved
estimation of galactomannan content. Cellulase enzyme
at 2 mg g' concentration along with B-mannanase, o-
galactosidase, and B-galactose dehydrogenase resulted in
more than 80 g 100 g' of galactomannan content in
endosperm samples of clusterbean (RGC-1033).

Two moth bean varieties (CAZRI Moth-4; CZMO-
18-2 and CAZRI Moth-5; CZMO-18-5) were notified for
cultivation having 25% higher yield than the best check
(RMO-257; 468 kg ha'). Two varieties, i.e., CAZRI
Moth-6 (CZMO-18-3) and CAZRI Moth-7 (CZMO-
18-4) were identified for release due to their higher yield
(>20%) than the best check (RMO-257; 518 kg ha™).
About 1090 kg breeder seed of CAZRI Moth-4 was
produced. Two moth bean entries (CZMO-20-8 and
CZMO-20-11) were promoted to advanced variety
trial-11, two (CZMO-20-9 and CZMO-21-8) to advanced
variety trial-I and four (CZMO-18-10, CZMO-18-12,
CZMO-20-12 and CZMO-20-17) were promoted to
initial variety trial for multi-location coordinated variety
trial.

Four germplasm lines of gamma-irradiated
mutants of cumin viz., GC-4, RZ-19, CZC-94 (early), and
CZC-96 (white flower) were advanced. Trials conducted
using mutation bulks of CZC 94 revealed variability for
days to flowering and plant yield with change in number
of seed per umbellate and umbellate per umbel. Three
entries in trial with mutants of CZC-96 and GC-4
outperformed the checks.

Evaluation of 128 accessions of isabgol revealed
considerable diversity for days to flowering (45-64 days),
days to maturity (113-127 days), total spikes per plant (43-
235), seeds per spike (37 to 189), spike length (3.4 to 7.2
cm) and seed yield per plant (6.9 to 30.4 g). Different
accessions for desired traits like early maturity, semi-
laxed spike and longer spike were identified.

In the seed production program, truthfully labelled
seeds of different varieties of pulses, seed spices and
oilseeds were produced under mega seed and creation of
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Executive Summary

seed hub project undertaken at institute research farms at
Jodhpur and Bikaner. Total 48,333 kg seed of rabi and
kharif crops was produced.

Quality seeds of different varieties of Cenchrus
ciliaris grass including 76.0 kg seeds of CAZRI Anjan-
358, 27.8 kg of CAZRI Anjan-2178, and Cenchrus
setigerus, viz. 12.15 kg of CAZRI-75 and 1.675 kg of
sewan grass were produced.

Nucleus seeds of C. ciliaris varieties, CAZRI
Anjan-358 (0.20 kg), CAZRI Anjan-2178 (0.375 kg) and
C. setigerus (CAZRI-76) (0.045 kg) were produced.
Breeder seed plots of C. ciliaris varieties, CAZRI Anjan-
358 (600 m’) and CAZRI Anjan-2178 (1474 m’) were
established and 12.30 kg breeder seed of C. ciliaris
(CAZRI Anjan-358) was produced. Also, 1,090 kg
breeder seed of moth bean (CAZRI Moth-4) was
produced.

In-vitro propagation methodology of pomegranate
(Punica granatum) and kair (Capparis decidua) from
their nodal segments were developed and callus initiation
and multiple bud formation from explant of date palm was
achieved.

Budding success and plant growth parameters of
21 stionic combinations of ber revealed no significant
differences for different rootstocks. Plant height and
canopy area were not affected by establishment methods
and rootstocks though there were significant varietal
differences. Stock-scion ratio was significantly higher in
Z. rotundifolia. The interaction between establishment
method and rootstocks for stock-scion ratio, plant height
and canopy area were found significant.

In provenance-cum-progeny trials, the mean plant
height of khejri (Prosopis cineraria) ranged from
2.384¢0.13 to 3.2440.22 m whereas, ranged from
3.27+0.13 t0 3.724+0.07 m in rohida (Tecomella undulata).
The mean collar diameter and number of branches varied
from 28.62+3.22 to 40.84+4.21 mm and from 4.11+0.83
to 5.17+0.73, respectively in khejri. The mean diameter at
breast height and number of branches varied from
34.12+0.94 to 50.25+1.23 mm and from 3.084+0.17 to
3.63+0.44, respectively in rohida.

Inoculation of soil with the mycorrhizal strain
JSLM-5 (M,) resulted in highest dehydrogenase activity
of 4.5 ug TPF g' soil hr' without vermicompost and
5.0 pg TPF g soil h" with vermicompost. Similarly, M,
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inoculation revealed the highest fluorescein diacetate
activity at 45 DAS, measuring 21 pg fluorescein g soil h”
withput vermicompost and 30 pg fluorescein g" soil h'
with vermicompost.

Distinct phenolic compounds with dominance of
kaempferol, ellagic acid, and myricetin were identified
through high performance liquid chromatography
analysis in the shoot and root parts of four arid shrub
species, 1i.e., Leptadenia pyrotechnica ('khimp'),
Calligonum polygonoides ('phog'), Haloxylon recurvum
('lana'), and Aerva javanica ('bui'). Also, gas
chromatography-mass spectroscopy analysis revealed
bioactive compounds such as ropivacaine,
neophytadiene, and squalene, highlighting the
phytochemical diversity across species.

In polyhouse-cultivation of cucumber,
deflowering and hormonal application at early nodes
showed a balanced growth and regular fruiting with short
delay in fruiting.

The maximum and minimum tree heights of Melia
dubia based agroforestry system were recorded under
100% irrigation level (7.45 m) and control (6.38 m),
respectively. Tree diameter was recorded highest (12.01
cm) under 100% irrigation and the least in the control
(10.05 cm). In Gmelina arborea based agroforestry
system, tree and canopy diameters were found
significantly higher under 100% irrigation (10.53 cm and
3.02 m, respectively). However, tree height was not
influenced by irrigation.

Ailanthus excelsa after seven years of planting
revealed the maximum tree height (6.52 m) and the largest
DBH (18.48 cm) at 8 m x 8 m tree spacing followed by
6 m x 6 m spacing. Intercrops did not show any significant
effect on tree height and DBH. In boundary plantations,
A. excelsa sole as well as in mixed plantation with
P cineraria performed better in all tree growth
parameters. Minimum tree height and diameter at breast
height was found in sole P. cineraria.

Physico-chemical and micromeritic properties of
gum arabic samples collected from Jodhpur, Jaisalmer,
and Barmer districts in Rajasthan were determined for
four particle size classes, i.e., S, (2-5 mm), S, (0.8-2 mm),
S, (0.089-0.800 mm), and S, (<0.089 mm). Gum arabic
samples of Jaisalmer had the highest bulk density (0.66 g
cm”), while other parameters showed no significant
variation across districts.
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Executive Summary

Continuous cropping for seven years with 10 t farm
yard manure ha™ during kharif season produced 2079 and
3867 kg ha' grain yield of pearl millet and wheat,
respectively. The maximum yields of pearl millet and
wheat (2378 and 4401 kg ha', respectively) were
observed with 150% NPK while the minimum yields were
obtained under control (1176 and 2136 kg ha’,
respectively). Application of 5 t farm yard manure ha” +
100% recommended dose of fertilizer increased pearl
millet and wheat grain yields by 97% and 104% over
control and 10% and 14%, respectively over 100%
recommended dose of fertilizer.

Plant Growth Promoting Rhizobacteria (PGPR)
consortium with stress-tolerant bacterial strains (Bacillus
pseudomycoides, Bacillus sp. and Solibacillus isronensis)
improved growth and physiological traits of mung bean
and pearl millet under saline and alkaline conditions in pot
studies. Liquid formulations of PGPR with glycerol
maintained bacterial viability for more than two years,
outperforming carrier-based formulations. Field trials
across Jodhpur, Pali, and Bikaner showed 5%-9%
increase in yields with reduced fertilizer use.

In comparison to natural farming practice,
significantly higher yields of mustard and pearl millet
were recorded under integerated nutrient management
(INM) + pesticide and conventional farming. Termite
control in pearl millet using Metarhizium anisopliae and
chlorpyrifos was found effective. For Prosopis cineraria
and intercropped grasses, INM showed significant
benefits, though grass yield remained unaffected across
treatments.

Exogenous application of 1.0 mM sodium
nitroprusside, 1.0 mM salicylic acid and 0.1 mM benzyl
adenine significantly improved water relation parameters
and seed yield in chickpea genotypes under heat stress
condition. The significant enhancement in photosynthetic
parameters and seed yield of mustard genotypes were the
highest with the application of 1.0 mM sodium
nitroprusside, 1.0 mM salicylic acid, and 0.2 mM benzyl
adenine as compared to water sprayed control.

Analysis of eddy flux tower data recorded over
cumin crop during rabi season of 2024-25 revealed
downward CO, flux during day time with an average peak
value of 4.12 pmole m” s at noon across the different
growth stages indicating a sink of carbon due to
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photosynthesis process. Upward CO, flux was observed

during night time with a peak value of2.19 pmole m”s™ at
midnight which was mainly due to ecosystem respiration.

Canopy spectral reflectance curves in 350-2500
nm wavelength region of both mustard and cumin crops
under different water stress treatments were measured
using spectroradiometer during the reproductive stage.
Spectral reflectance at near infrared (NIR) region was
significantly different across different treatments for both
the crops.

In hydroponics system, foliar applications at 5%
concentrations of water and ethanol-based leaf extracts of
moringa (Moringa oleifera L., MLE) and prosopis
(Prosopic cineraria L., PLE) reduced sodium by 36.2%
and 33.4%, respectively and increased potassium by
40.7% and 39.9%, respectively in lettuce leaves.

Aeroponic channel system required lower quantity
of water (14 and 29 L for green and red lettuce,
respectively) than the water requirement by nutrient film
technique (21 and 34 L for green and red lettuce,
respectively) and tower garden (25 and 41 L for green and
red lettuce, respectively).

Elevated CO, (eCO,) having 50 ppm higher CO,
than ambient enhanced soil enzyme activities
significantly as compared to ambient and elevated
temperature (2°C higher than ambient). Seed yield
(6.83 g plant”’) and pod length (9.15 cm) of mung bean,
were highest under ambient conditions, followed by eCO,
(5.24 gplant”' and 8.39 cm).

Considering water, energy and food production
simultaneously, the mung bean and pearl millet based
cropping systems were found to be better option than
conventional groundnut based cropping systems for
groundwater-irrigated hot arid region of Rajasthan.

Fertigation schedule at four crop growth stages
(20:40:20:20% of NPK) of pomegranate (cv. Bhagwa)
and humic acid application improved plant height and
yield attributes in Pali.

Adoption of improved farming practices improved
dry fodder production with average yield of 15.73 q ha’
under rainfed condition and 29.3 q ha" under irrigated
condition in Jati Bhandu and Dudabera villages. Average
carrying capacity under rainfed and irrigated conditions
was 0.71 and 1.47 Adult Cattle Unit ha”, respectively in
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Executive Summary

Jati Bhandu village and 0.78 and 131 Adult Cattle Unit
ha”, respectivelyin Dudabera village.

Among the cultivated fodder crops, the highest
green fodder yield (322.70 t ha") was recorded with
guinea grass. Emission of carbondioxide emission from
the intensively managed system was 5115 kg cattle’
during the year, which was 33% higher than that observed
from the animals reared under semi-intensive system.

The effect of parity, stage of lactation, and their
interaction on daily milk yield and composition in
Marwari sheep revealed the mean values for fat, solid not
fat, protein, lactose, and salts as 5.29%, 10.29%, 4.12%,
6.21%, and 0.91%, respectively. The milk density and
freezing point were recorded as 36.14 g cm™ and -0.75°C,
respectively.

Ziziphus and pomegranate powders were prepared
through spray drying of atomized liquid feed with
maltodextrin encapsulated pomegranate and ziziphus
pulp/juice achieving contents of 33% and 26%,
respectively.

Convective air drying of pomegranate arils, ber
slices, and date palm fruits showed that higher
temperatures reduced drying time but affected color. Pre-
treatments, including 0.05% potassium metabisulphite,
preserved ber slices color, and under-ripe fruits were
found optimal for drying.

Extrusion of composite flours with pearl millet and
maize showed reduced expansion and increased density
with 70:30 as the optimal ratio. Addition of vegetable
powders in composite flour increased density, whereas
addition of legumes improved texture of extrudates.

The maximum reduction in the severity of downy
mildew and root rot/wilt complex in isabgol at Jaisamer
was recorded with application of neem cake (250 kg ha™)
+ Fipronil 0.3 GR (20 kg ha") + soil drenching with
Metarhizium anisopliae (2 kg ha™) (1 x 10° cfu) + farm
yard manure (5 t ha") + seed treatment with Trichoderma
harzhianum (6 g kg' of seed) and foliar spray of
famoxadone (16.6%) + cymoxanil (22.1% w/w) SC 1 mL
L' (45 and 60 days after sowing, acetamiprid 20% SP
(0.2 g L") at 60 days after sowing at all times in two
varieties (RI-1 and GI-2) of isabgol, indicating that this
combination of treatments is the most effective in
reducing the disease severity of downy mildew in isabgol.
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Monthly trapping using Sherman traps at research
farm of the institute identified rodent pests, primarily
Tatera indica, Funambulus pennantii and Rattus rattus,
in pomegranate and date palm crops, with F. pennantii
being the dominant species. Damage assessments on date
palm and pomegranate showed a significant yield loss,
with 12.39% yield loss in date palms and varying damage
levels in pomegranate.

A monthly survey in three systems, viz.
horticulture, silvi-pasture and agri-pasture of the institute
revealed that the Northern Palm squirrel (67.74%) was the
most common rodent species, followed by Tatera indica
(21.77%) in horticulture, silvi-pasture, and agri-pasture
systems. Kalmegh, mixed with pearl millet bait, showed
as an eco-friendly deterrent against the Indian gerbil.

Furrow opener, having independent floating
option for each tyne, is developed with appropriate
dimensions to maintain consistent tillage depth for
sowing of cumin and other small seeds, which adjusted
the working depth of the furrow openers as per
requirement. A seed metering plate was fabricated for
cumin seeds and calibrated for different seed rates and
plant-to-plant distances.

Cultivation of crops at the interspace of agri-
voltaic system resulted in yield increase of taramira, mung
bean, onion, bottle gourd, ridge gourd and snap melon,
while, it resulted in yield reduction of cumin,
ashwagandha, spinach, amaranth, radish, and carrotas.
The average PV energy generation from the 100 kW agri-
voltaic system attached to the grid was about 346 kW h
day and the power generated over the year was 1,26,382
kW hearning arevenue ofRs. 6,31,910.

At Bhuj, the average seed yield of taramira (107
kg ha'), isabgol (898 kg ha') and cumin (525 kg ha™)
grown in the interspaces of two row PV array with half
density coverage was statistically at par with their
respective controls. The average seed yield of mung bean
was reduced by 6.0% and 13.8% in two row PV array with
half density (1125 kg ha™) and full density (1015 kg ha™),
respectively as compared to the control.

The performance evaluation of a developed dryer
for drying of fresh date palm fruits lowered the moisture
content up to 25% in just six days from its initial moisture
content of 65-80% allowing for secure storage for future
use.
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A machine learning-based classification system
was developed by analyzing dataset of 100 fresh
immature (green), overripe (spotted), and damaged date
palm fruits. The decision tree classifier achieved the
highest accuracy (90.6%), followed by support vector
machine (90.3%), and Gaussian Naive Bayes (87.9%).

A south-facing polycarbonate-structured solar
house of size 6 m X 4 mis developed for Ladakh region for
drying and storage of agricultural produce and for making
crop cultivation possible in winter season. The solar
house, maintaining a temperature of 15°C (winter) - 30°C
(summer), was used to dry Ladakhi apples and apricots
and offers sustainable, eco-friendly solutions for
agriculture and food preservation in extreme conditions
with zero operational costs.

In Ladakh region, three harvesting mechanisms
consisting of two hand-operated instruments with blade-
cutting mechanisms and vibration-based cutting tools
were developed for harvesting of sea buckthorn berries.

Analysis of 260 farm households' data in Jodhpur
identified the optimal enterprise combinations with the
maximum profit of Rs. 2,43,360 in Bilara block and Rs.
1,38,328 in Luni block during kharif season, and with a
benefit of Rs. 3,41,335 in Bilara block during rabi season.

Application of ZnSO,, FeSO,, MnSO,, CuSO, and
B-Borax in pomegranate cultivation at the rate of 0.5%,
0.5%, 0.6%, 0.2%, 0.4%, respectively and N, P and K at
700, 300 and 600 g plant” year ', respectively, resulted in
higher male and hermaphrodite flower counts. A survey of
20 pomegranate growers in Balotra mostly showed the
large land holdings, and moderate adoption of improved
practices and awareness of value addition.

In Jaisalmer, knowledge and adoption level of
farmers was found medium for crop-horticulture-
livestock farming system. The market-based constraints
ranked the first in crop and horticulture farming system,
whereas non-availability of the artificial insemination
facility at farmers' door ranked the first in livestock
production system.

The majority of farmers in Bikaner and Jaisalmer
districts had the low to moderate socio-economic status.
Farmers also had favourable attitude towards common
property rights in hot arid ecosystem of western
Rajasthan. Overall, people's participation in common
property rights management was observed as 60%, which
is moderate level. Pond water availability was for about 9
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months and 8 animals per family were drinking 87 L water
everyday. The cropping intensity in Bikaner and Jaisalmer
districts increased by 26% in nearby farms due to increase
in groundwater recharge from the unlined ponds.

In Bikaner, field survey of selected farmers at
Nokha and Kolayat tehsils revealed that the majority of
farmers had the low socio-economic status with the
moderate level of knowledge about soil and water
conservation (SWC) technologies. Farmers had
favourable to more favourable attitude towards SWC
technologies. About 43.9% of farmers adopted while
56.6% of farmers diffused SWC technologies at low level.
The majority of farmers adopted tanka, cover cropping,
land leveling and sprinkler irrigation as the important
SWC technologies.

The major farming system in Churu district was
recorded to be crop + agroforestry + livestock (37%)
followed by crop + agroforestry + livestock + horticulture
+ fodder (31%) and crop + agroforestry + livestock +
horticulture (18%).

Sand dune stabilization technology improved crop
yields by 14.5% in terms of moth bean equivalent yield.
The stabilized sand dune accumulated 11.7 Mg ha" more
carbon, representing approximately a 24% greater carbon
accumulation compared to unstabilized sand dunes. CPRs
provided 14% to 38% of the total fodder requirement for
non-milking livestock and 8% to 16% of the total fodder
requirement for milking livestock across different seasons
ofthe year.

Evaluation of improved crop varieties through 175
demonstrations covering 70 ha in Jodhpur district showed
25.4-31.8% higher yield of rabi crops (wheat, cumin,
mustard, and fenugreek) and 15.4-32.3% in kharif crops
(mung bean, pearl millet, clusterbean, moth bean). Net
returns ranged from Rs. 13,626-82,210 ha™, highlighting
improved profitability and productivity under arid
conditions.

Evaluation of three gonda varieties revealed that
variety 'Maru Samridhi' outperformed the varieties 'Karan
Lasoda'and '"Thar Bold' with respect to vegetative growth,
fruit yield and other desirable attributes.

Training for improved livestock production
technologies to the livestock keepers of four villages of
Jodhpur, increased their knowledge and reduced variation
among respondents. The highest adoption was for simple,
low-cost technologies. Income changes showed a mean
difference of Rs. 6000 and Rs. 1800 for annual gross and
netincomes.
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Executive Summary

In Jodhpur and Bikaner, survey of 172 households
revealed that the majority of the families (97%) rear
buffaloes, followed by cattle (79%) and goats (94%). The
majority (61%) of the families depends on a combination
of pasture land and stall feeding for livestock. During
fooder scarcity, 23% destock animals, 77% purchase
fodder from distant places or nearby states.

In Sirohi district, three low-cost nurseries were
established at Rukharda and Uplantankiya villages and 29
farmers were selected for fellowship to empower farmers
for agriculture innovation through Biotech-Krishi
Innovation Science Application Network (Biotech-
KISAN) on the basis of adoption of the good agricultural
practices.

The institute and its four regional research stations
are implementing a centrally-sponsored Scheduled Caste
Sub-Plan (SCSP) scheme by Ministry of Social Justice
and Empowerment, New Delhi, Government of India, for
the development of scheduled caste farm families in arid
regions of India. The main focus of the SCSP scheme at
the institute was on demonstrations of improved
agricultural technologies. The technologies covered were
arable crops, horticultural crops, animal husbandry, soil
nutrition and capacity building of targeted scheduled
caste farm families. Quality seeds of arable crops,
improved planting materials of horticulture crops and
agro-forestry tree species were distributed to 4,155
schedule caste farm families. About 1,200 farm families
of scheduled caste were benefitted by distribution of
agricultural implements/equipments e.g. battery-operated
sprayers, manual hand weeders, tarpaulin, secateurs, and
kassi. As a result of use of improved seeds supported by
enhanced soil nutrition through fertilizers, farm
implements, and technological back up, there was 10-
15% increase in the crops' yields.

Tribal Sub Plan (TSP) was implemented in 16
villages of Ladakh UT. With a view to expand the outreach
program, far-flung villages in different areas of Leh and
Kargil districts were adopted under TSP. Two need-based
assessment surveys were conducted. Improved inputs
were distributed to 744 tribal farmers.

Demonstration, both in kharif and rabi seasons,
were conducted to showcase the live performance of
improved crop varieties of major rainfed crops (moth
bean, mung bean, clusterbean and pearl millet) and
irrigated crops (isabgol, cumin, fenugreek, grain
amaranths, chia, quinoa and mustard) with recommended



aififes gfcrae 2024
Annual Report 2024

AP
ICAR

SIASTHR 3iR UTell Rerd e SIaen eIl 4 Ph &F &
PYD R P U SRR wermell & Yool & e
IY—TRT W Bl (IS, I, AR 3fR aToRT) 3iR
Rifed wactt (SHaTd, SRy, ®efl, @S dierrs, feomm,
faTRTT @R ARl B S B fhe] & AT U&ee &l
yelRfd w1 & fore w¥iw iR I S Al #, ueeE
AT fohg 719 | \fge el afed a1 dwer # e
o BT dTfeHl BT SRT (AT AR 789 6T & fwl 3iiR
ST T A IATGHAT 98T & ol AEqUl HRS 2 |
feamt = f 93 wad, T Ay (ISR, R @ik
faarar & el Bfu fawrsg, wifes wad fafaefiexr & forw
T el A & WU ¥ Y Bfel Yeh AW 3R Sifdd

GRIERSIEEIE

< H G WG G & d1F BIoRI By diee
TR A AfD HRT H TS (4889) ANTETT B+l H GAN
NI URNaET |

el RISl HaT UouTell & d8q 17,374 fami, 96
Afeaell, BA, aREpl R IS T dE WIR B
iRl = Ufew o1y fama ok = e @t
renfifear i Tfafaferat | erawra e T | T A
12,600 foraT=l =1 faf=1 Y Icure WIS g 4,774 JARTDT
BIoNT fafear a=am T 840 VUfed Bl Aex dardl A
AT 8T | W% B B! JAT 11, HIS, TR 3R =
(#HreT emee, arom, f e, ARR), @ @ Bl (@GR,
SIRT, #efl @R SHe) @ S+ fhsdl & 4o, Irrary,
), FAorract iR sitwefi dier @) di Siik o IcTar
(TH IR, FToRT ETRT R 3 TARHd IR o afefa
ST, AT, TE—UIND BIS id, Hel iR Afesrdr M)
DI ST H BT 1,58,10,012 THY BT ST NI GaTT |

TR F Y PV H AU FATaRI BT USRI B B
fo 19 RadaR @1 HN—Tar=R fad &1 Mo |
SR et & fafi=1 ifdl & 600 ¥ 31 fHamMl 3iR
PYS AR DI WIF & YRS &3f § & IsMDhi &
AT AT B @ T STHIT T 1T | Hueh! 7 R
¥ fhy I ¥ ARl & IR H qBdTe &I, ST96] TR 3,
S e 3R eneard fhar| fRauRet (feamr) o
SMITIEHISI DT SIIDBR ISMTDBT BT | AT 3T |

SR, aTeHR 31X I forell & fhaml & fog 9y &
SR H 88 NIAT—RNI HN—HIFH A8 T3S (Jeifc)

SR fhT 7Y | 39S Sfefar, gy 7el & 16 il 721

14

package of practices for the farming community of arid
zone at central research farm of the institute and its
Regional Research Stations at Bikaner, Jaisalmer and
Pali. A large number of farmers including woman farmers
visited the crop cafeteria and realized that role of varieties
and proper management for increasing the crop
productivity. Farmers also showed keen interest in new
crops, e.g., grain amaranthus (rajgira), chia and quinoa
keeping in mind the drought tolerance and biotic stress
tolerance characteristics of these plants.

The institute stands at second highest position in
contributing number of publications to KRISHI Portal
among all ICAR institutes in the country with 4889
publications.

Under single window service system of the
institute, 17,374 farmers, farm women, students, trainees
and State/Central govt. officers visited Agricultural
Technology Information Centre (ATIC) who were
apprised of the institute's technologies and activities.
Furthermore, 12,600 farmers purchased various farm
products and 4,774 visitors watched CAZRI video and
840 benefitted from ATIC call center service. Sale of
seeds of improved varieties of kharif crops (mung bean:
IPM 205-07, MH-421; moth bean: CZM-2; clusterbean:
RGC-936; and grasses (C. ciliaris, C. setigerus, guinea
grass, napier), rabi crops (mustard: NRCHB-101; cumin:
GC-4, CZC-94; fenugreek: AFG-03; and psyllium husk),
seedlings of horticulture, forestry, ornamental and
medicinal plants, other products (gum inducer, bajra
based and other processed and value added products,
Marusena, multi-nutrient feed block, fruits and
vegetables, etc.) generated a revenue of Rs. 1,58,10,012
during the year.

The institute organized an 'Agri-Innovation Day'
on September 19 to showcase its innovations in arid
agriculture. About 600 farmers and farm-women from
different villages of Jodhpur district were invited to
interact with scientists in the experimental fields itself.
The farmers enquired about, appreciated and absorbed the
agri-innovations being carried out at the institute. The
scientists were benefitted by knowing the requirements of
the stakeholders (farmers).

Total 88 district-level agro-meteorological
advisory bulletins were issued for the farmers of Jodhpur,
Barmer and Churu districts during the year. In addition,
block-level agromet bulletins were issued for 16 blocks of
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Executive Summary

Jodhpur district namely Balesar, Bap, Bapini, Bawadi,
Bhopalgarh, Bilara, Dechu, Lohawat, Luni, Mandor,
Osian, Phalodi, Pipad Shahar, Sekhala, Shergarh and
Tinwari. In addition to bulletins, real-time weather
updates and relevant advisories were sent to 16 WhatsApp
groups of farmers, one for each block of Jodhpur district.

A total of 153 trainings were organized by various
divisions, RRS and KVKs of the institute, which
benefitted total 5487 farmers.

Agri-Drone demonstrations were conducted in
March 2024 in 25 villages of Jodhpur, covering 136 ha
area and engaging 110 farmers. The demonstrations
showcased application of advanced technologies in
agriculture, with key operations including the application
of nutrients (N:P:K 19:19:19), insecticide (Imidacloprid),
and fungicide (Bavistin) in wheat, barley, mustard, cumin,
onion, and vegetables. The demonstrations emphasized
potential of kisan drones in resource savings, precise
input application, and operational ease.

Technologies developed by agricultural research
institutes were demonstrated at farmers' fields to illustrate
their technical superiority and socio-economic feasibility.
Various Front Line Demonstration programs ranging
from crops, horticulture, fodder crops and livestock were
conducted in different villages benefitting 996 farmers
directly and several thousand farmers indirectly through
extension activities (trainings and field days) at these
demonstration sites. Total 12 on-farm trials were
conducted at 87 farmers' fields.

Several sponsored training programs were
conducted to develop skills of farmers and to educate
them about various techniques and services for enhancing
their income, benefitting 582 stakeholders.

Institute and its KVKs have effectively used
innovative ICT tools to send agro-advisories on real-time
basis reaching large number of farmers in real time.
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ICAR-Central Arid Zone Research Institute
(CAZRI), Jodhpur has the distinction of being one of the
first institutes in the world devoted to arid zone research
and development. The institute made a humble beginning
in 1952 when Government of India initiated Desert
Afforestation Research Station at Jodhpur to carry out
research on sand dune stabilization and establishment of
shelter belt plantations to arrest wind erosion. It was
reorganized in 1957 as Desert Afforestation and Soil
Conservation Station and finally in its present form
'Central Arid Zone Research Institute' in 1959 on
recommendation of the UNESCO (United Nations
Educational, Scientific and Cultural Organization) expert,
Dr. C.S. Christian of Commonwealth Scientific and
Industrial Research Organization, Australia. In 1966, the
institute was brought under the administrative control of
Indian Council of Agricultural Research, New Delhi.

The institute has five Regional Research Stations
(RRSs) at Pali, Jaisalmer and Bikaner in Rajasthan;
Kukma-Bhuj in Gujarat and Leh in Union Territory of
Ladakh. The institute also hosts an All-India National
Network Project on Vertebrate Pest Management with its
centers spread in many institutes and SAUs located in
different agro-ecological regions of the country. The
Institute conducts multi-disciplinary research to seek
solutions to the problems of arid zones of the country.
About 32 million ha area in the states of Rajasthan,
Gujarat, Punjab, Haryana, Karnataka and Andhra Pradesh
comes under hot arid zone. The cold arid zone, covering
about 7 million ha, is located in the state of Himachal
Pradesh and Union Territories of Jammu & Kashmir and
Ladakh.

The hot arid zone has low productivity due to scanty
and erratic precipitation, high temperature, high wind
speed and high potential evapotranspiration. Day
temperature in summer reaches 40°C to 43°C with peaks
up to 45°C. Rainfall ranges from 100 mm in the western
part of Jaisalmer to about 500 mm to the east of Pali. The
potential evapotranspiration is between 1500 to 2000 mm
year . Normal dates of arrival and withdrawal of monsoon
are 1" July and 15" September, respectively. The terrain is
predominantly sandy with dunes and inter-dunes (Typic
torripsamments) occupy major area of hot arid zone.
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These soils have low water retention capacity and low
fertility status. In the south-eastern part, medium textured,
greyish brown soils (fine loamy cambids/calcids) occupy
large area. These soils have medium available water
retention capacity and better fertility status. High salinity
in soil and groundwater are associated with these soils.
Other soils include gypsids, rocky/gravelly and natural
salt-affected types, which are very low in organic carbon,
low to medium in available phosphorous and high in
available potassium. Strong wind regime of 8-14 km h”
from April to July, occasionally exceeding 30 km h’,
causes dust storms and wind erosion and is a major land
degrading force. Water is a degrading force mainly in the
IGNP Command area causing water logging and soil
salinity.

Since its inception, the institute has carried out
systematic research on understanding and managing the
region's natural resources, sustainable farming systems,
improvement in plant resources, especially the crop
plants, livestock production and management and use of
alternate energy resources. Several need-based, cost-
effective technologies like sand dune stabilization, wind
erosion control, water management, grassland
improvement, watershed development, rehabilitation of
wastelands, arid land farming, arid horticulture, alternate
land use strategies, pest management, solar devices, etc.
have been developed and transferred to farmers and other
stakeholders.

This institute has the rare distinction among ICAR
institutes, in having a full-fledged section on renewable
energy and has developed many solar energy-based
gadgets/devices such as solar animal feed cooker, dryers,
water heaters, candle making device, cool chamber, etc.,
which are finding place in rural households. The institute
has evolved technologies and strategies for combating
drought and desertification. It has developed close liaison
with several national and international organizations and
has made major strides in providing advisories and
consultancies to many agencies in India and abroad.
Besides, it is a major destination for capacity building
activity on arid zone development for scientists, policy
planners and extension officials. Through its extension
wing and Krishi Vigyan Kendras (located at Jodhpur, Pali
and Kukma-Bhuj) the institute is in direct touch with
farmers, state government officials, NGOs and other
stakeholders by regular trainings and demonstrations.
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Mandate

The Institute is mandated to address following
crucial issues in the changed scenario of the arid zone.

e Basic and applied research on sustainable farming
systems in arid ecosystem

e Repository of information on the state of natural
resources and desertification processes

e Livestock-based farming systems and range
management practices for the chronically drought-
affected areas

e Generating and transferring location-specific
technologies

Infrastructure

The institute headquarters and its regional research
stations are well equipped with laboratories, research
farms, field laboratories and office facilities. Two
auditoriums, two conference rooms, a museum, two guest
houses and one farmers' hostel are the other facilities
available at headquarter. Two Krishi Vigyan Kendras at
Jodhpur and Pali have training and residential facilities
for farmers, lend additional support to the transfer of
technologies and outreach programs of the institute.
CAZRI is presently having 332 employees on its pay roll.
Presently 82 scientists of various disciplines are posted in
the institute. The activities of the Institute are guided and
reviewed by the Quinquennial Review Team (QRT),
Research Advisory Committee (RAC), Institute
Management Committee (IMC) and Institute Research
Committee (IRC).

I & Seavdl & oy Rifed srgau™ & gt
Themes identified to address institute mandate

Theme Title

1 Integrated natural resource appraisal, monitoring and desertification

Plant products and value addition

Integrated pest management

O o0 4 N w»n kA W

—_
(=]

Biodiversity conservation, improvement of annuals and perennials
Integrated arid land farming system research
Integrated land and water resources management

Improvement of livestock production and management

Non-conventional energy sources, farm machinery and power
Socio-economic investigation and evaluation

Technology assessment, refinement and training
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Staff position as on 31 December 2024

Post Number of posts
Sanctioned Filled Vacant

Director 01 01 00
Scientific

Heads of Divisions/RRSs 11 11 00

Senior scientist 22 12 10

Scientist 88 59 29
Technical

Category [ 158 125 33

Category II 61 22 39

Category III 09 04 05

Administrative

Class I 11 08 03

Class 11 57 32 25

Class 11T 23 14 09
Supporting

Skilled 154 45 109

A & Sf. YTl RSOl YRAIdIeard H Yl (24024)
3IR Uf3BIRIT (57600) BT farenet |UE & | geIdTerd o 39 99
HIH3TT AT fART JFARTE FRAT BT T 70 RUrcH
Afeaferd a1 7S | W & T &5 Y St &
o (A1) 1 Wfdd Hrs gR1 IS g & | WIARY &
frafia su & due fra ST e g |

TR AP §RT A FHEA TR STADRT T
R dTel TS -ead BT Udh 2T & | BT 14 Y6 3HhTs
% A HRIYCR B9 AR S—UAINRYATH, §—3i1fhd 3iR
RIAFC AFCdIR & A1 ST € | AR & gRT 3i1ha
JiferTe yomell &I 3R gge fhar war i |vermd &
JIAISC R IUAL ¢ | PV A T Shlg, T & AT
HRCH, folad Had Td ST 200 SUANTHARH Pl
geic HdRH UG HRA @ folt uRepd gelagit®
JUDHRT b AT 83 Acdd & TR IG—ETd BT I
FRAT B | S S JaeT SIS §—TAMRTATH 3iR §—3iffths
A g e & A= St 9 798 UeH AR © |
3T I3 LRI BT SUANT I XeT ¥ | A= Sohi o
AT BTSfre A | e T R e & a
&FAR AU gl & el J 21 forar | By a1
UdeT ShIg b db-Id] NG B AT P UiNET0T BRIGH
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Institute has a wide collection of books (24024) and
journals (57,600 back volumes) in its library named after
Dr. P.C. Raheja at headquarter. It has added about 70
reports of various ICAR and international institutes
during the year. All the Regional Research Stations are
linked with Consortium for e-resources in Agriculture
(CeRA) by static ID. Requests received for research
articles through CeRA facility are addressed on a regular
basis.

The institute is a part of the ICAR-wide network of
human resources information. Its computer hub at the
Agricultural Knowledge Management Unit (AKMU) is
working with the e-HRMS, e-office and PERMISNET
software. It has fine-tuned office automation system
accessible in institute's website, maintaining all the
personal computers, linux servers and local area network
containing sophisticated electronic equipment for
providing internet connection to approximate 200 users.
AKMU provides assistance for various works related to
e-HRMS and e-office of the institute. The institute has
acquired full-fledged virtual meeting facilities for online
meeting, discussion, training etc. Several meetings were
organized in hybrid mode with the participation of
scientists from all regional research stations with the
support of AKMU. Many training programs and meetings
have been conducted in virtual mode with the
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About the Institute

technological support of AKMU. Institute is using
e-office for various official works with the technical
support of AKMU. The YouTube, X, Facebook page of
CAZRI and CAZRI Krishi app of the institute are being
updated and maintained by the Unit. AKMU is
maintaining online complaint portal to establish speedy
and effective grievance redress machinery with its
CAZRI Intra Portal. For access to these facilities, the
institute has high-speed internet connectivity (100 Mbps)
through NKN (National Knowledge Network). CAZRI is
one of the registered organizations on the National Career
Service (NCS) portal and AKMU is responsible to post all
the vacancies of contractual staff i.e., Junior Research
Fellow (JRF), Senior Research Fellow (SRF), Research
Associate (RA) etc. on the portal. The online payment
gateway is fully functional catering to various online
payments through a link provided on the website.

The financial statement (budget) and the revenue
generated during the reported period are given in the
following tables.

goIc 2023—24 (ARG HUY H)
Budget 2023-24 (Lakh Rupees)

Head of expenditure Funds allocated Expenditure
Govt. Grant Govt. Grant
Establishment charges 5059.09 5059.09
Wages 3.73 3.73
Travelling allowances 57.38 57.38
Other charges including equipment +TSP+SCSP 9437.78 9437.78
Works including maintenance 86.90 86.90
Total 14644.88 14644.88
qY 2023—24 B I UTC oG (ARG ®UYI H)
Revenue generated during year 2023-24 (Lakh Rupees)

Particulars Amount

Sale of farm produce 48.36

License fee 19.86

Interest earned on loans and advances 9.01

Interest on short term deposits 3.99

Income generated from internal resource generation 5.47

Recoveries from loans and advances 14.36

Miscellaneous receipts 166.81

Total 267.86
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Weather during 2024

Sferor af¥edl AR 9 27 S BT ASRA H FdT
AT 31R 2 TS Th IR I BT PHaR B o1 | {R sHD!
IR 24 RIdER ¥ YW §g AR 4 IfFCER D ARG
TSR H T | 3R A8 & Ugel AW H ok« &
arfdrater g f7ell @ auf A= arel weeEl W us QT #
100 . 1 1w auf <<t @1 T3 | UTell el & =A@
T TR 6 ST DI Uh fd # e 31fdra aut (328 7))
ol BT TS IR I LI JAT WRST, ARGRAHT, T,
T 7 B 280, 280, 257 IR 244 A a9t g B
TS | 39 TCIET B SreArar Al uTell RTel & |IoTd e W 5
T Bl 261 A, a9l g8 IR IR & HAETIG 3R
IO T IR HHIT: 260 31X 206 A, 8l 6 3R BI
TS DI TG | [ AemaR a9t Fg B SRE Y &S A
BT a8t I TR A IR ATHRT | 31fd Tl @t
TS IR {O Wl IAT PR H Todl TIF (—46.3
gfaerd), STaR H \Irel eI (—41.8 wfaerd) @ik
EIATTIG ¥ BT T (—20.5 TIRId) IR HH 991 qof Bl
TS |

The southwest monsoon arrived in Rajasthan on 27
June and covered the entire state by 2 July. Its withdrawal
started from 24 September and left Rajasthan by 4
October. In the first week of August month, the maximum
one-day rainfall of more than 100 mm was recorded at the
most of the raingauge stations of arid districts of
Rajasthan. Among arid districts, Hemawas station of Pali
district recorded the highest one-day rainfall (328 mm) on
6 August, other stations such as Kharda, Saradarsamand,
Pali, and Baniawas of Pali district recorded 280, 280, 257
and 244 mm, respectively. Apart from these stations, Sojat
station of Pali district received 261 mm rainfall on 5
August and Mohangarh and Baniyana station of Jaisalmer
also recorded 260 and 206 mm rainfall on 6 August,
respectively. Overall, most of the rainfall stations in arid
region received normal and above normal rainfall during
the monsoon season, few rainfall stations received deficit
rainfall such as Nechhawa station (-46.3%) of Sikar,
Sayala station (-41.8%) of Jalore and Fafana station
(-20.5%) of Hanumangarh in the arid region.

TIABT 1 IASRAM & 12 Y Tl H ARG Fg B a1 (AL R sHST A= ¥ e (@frem)

Table 1 Monsoon season rainfall (mm) and its deviation (%) from normal in 12 arid districts of Rajasthan

District June July
Rainfall Deviation Rainfall Deviation
(mm) (“o) (mm) (“o)
Barmer 38.5 32.5 94.0 -2.0
Bikaner 17.2 -57.5 120.8 35.6
Churu 43.7 -16.0 209.3 51.7
Ganganagar 38.8 52 100.6 224
Hanumangarh 17.6 -61.5 109.2 9.4
Jaisalmer 229 -4.7 53.8 -9.6
Jalore 243 -42.3 123.3 -284
Jhunjhunu 64.9 15.5 127.6 -5.3
Jodhpur 57.0 313 44.7 -63.4
Nagaur 28.8 -0.4 130.9 -0.1
Pali 34.6 -36.9 105.2 -45.4
Sikar 51.3 -16.5 146.1 -3.9

August September Monsoon season
Rainfall Deviation Rainfall Deviation Rainfall Deviation

(mm) () (mm) (%) (mm) (%)
224.4 139.1 78.3 88.5 435.1 67.2
273.1 274.4 244 -32.4 435.6 82.4
218.3 114.5 57.6 20.7 528.9 55.8
166.6 163.6 24.6 -29.7 330.6 52.1
167.1 130.6 30.2 213 3242 26.4
288.2 405.6 46.9 70.3 411.8 145.0
210.8 44.5 73.5 15.0 432.0 1.8
253.6 97.6 109.5 103.2 555.6 48.9
277.5 128.0 100.0 88.5 479.2 40.8
388.2 2.2 51.7 0.1 599.6 0.7
428.3 141.3 144.9 122.4 713.1 454
235.6 91.3 107.9 126.8 540.9 40.8
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Weather during 2024

In this monsoon season, all arid districts received
very good rainfall. For example, Jaisalmer (145.0%),
Bikaner (82.4%) and Barmer (67.2%) districts received
abnormal monsoon rainfall in the monsoon season (Table
1), while Churu (55.8%), Ganganagar (52.1%), Jhunjhunu
(48.9%), Pali (45.4%), Jodhpur (40.8%), Sikar (40.8%)
and Hanumangarh (26.4%) received above normal
monsoon rains (Fig. 1). Monsoon rainfall was in normal
range in only two districts, i.e., Jalore (1.8%) and Nagaur
(0.7%). At the beginning of monsoon, rainfall in June and
July months received deficit and normal rainfall in all the
arid districts, while it was abnormal and excess in August
and September in most of arid districts. In the September
month, Bikaner, Ganganagar and Hanumangarh districts
received deficit rainfall. Among the agrometeorology
stations of the institute, the highest maximum temperature
(50.3°C) was recorded at Chandhan, Jaisalmer on 28 May
(Fig. 2) and lowest minimum temperature (0.1°C) was
alsorecorded at Chandan, Jaisalmer on 21 January.

TIGUE TAUE TEUUE THTE
1 1 1 Il

| Monsoon Rainfall 2024
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Fig. 1 Monsoon rainfall (mm) in arid Rajasthan during 2024

23



\?f/ T gferded 2024

’ Annual Report 2024
55 1 Chandan 1 Bikaner r 100
45 N T - 80
35 - 1 L o
O |25 - K
°_ - 40
() 15 T T
5 20
% I Wl
8 - T T T T :[ |ﬁ| T mlm |m T T T T IIﬂ T T T T T 1 ’dﬂ T T T T
= JFMAMIJJIASOND JFMAMIJASOND
q’ -— p— —
= | % 3odhpur Pali 100
? 45 T L 80
| 35 1
- 60
25 .
- 40
15 -
5 | AI - 20
~ JFMAMIJIJASOND JFMAMIJASOND
B Rainfall (mm) ——MaxT (°C) ——MinT (°C)

a2 WM & IR FR-—AT dsl W o agaE ([ afeaw) &R ant (@)

Fig. 2 Temperature (°C) and rainfall (mm) recorded at four agrometeorology stations of the institute

24

gyt (A1) Rainfall (mm)



oMY SUfeert

Research Achievements

MNeT IucIfeerr

Research Achievements

Integrated Natural Resource Appraisal, Monitoring and Desertification

O Sl HeT Waed egeit & fou fefses wewid =
T

IR Wfed gewReyd  Hufelr  (Hgeaey)
feTmss (R 1.19) & ATem | AU F9AT I3 Uicidla
BT Ul SR §U TR WRAGY H 1506 Tl I Ada] Jal
& T UhH fbU T | WARREAHIER (Aisel — Taidie
URIUTRNR 02431, SILTARTT DIUNLA) BT SYART B
1142 AT & SRR FCA Rv=raR A1 7Y (R 1.140) | 9a1
@ 1116 AT ® 16 N, I Ggd, fag[a ararehar, Ja
Sifdd wrea (TEsi), ar, Riee, @ g1, T3eH,
BIRBIRE, USRI, RA, W, i, Hre, dfceram,
FTIRTH &R Aewr &1 faelyor fam 73 | T oIl &1
YA SIS, AT T8 FaT S oI 3R gIAH—he
JILH—TY, TR JATH (350 I 2500 HHICR) H 1 AHAMICR
RIIRREM R sRRudd ReR 4§ o a1 |agd
TSR fam R a1 78 |

Development of digital platform for soil spectral
library of India

Samples of surface soil were collected from 1506
sites all over India following the sampling protocol
established through conditioned Latin Hypercube
Sampling (cLHS) approach (Fig. 1.1a). Hyperspectral
signature of 1142 samples were measured using
XVC XHR1024i,
SpectraVista Corporation) (Fig. 1.1b). Sixteen soil
properties, i.e., pH, electrical conductivity, soil organic
carbon (SOC), sand, silt, clay, N, P, K, Fe, Cu, Zn, Mn, Ca,
Mg and S of 1116 soil samples were analyzed. Soil
spectral library consisting of georeferenced information
on sampling locations, measured soil properties and
hyperspectral signatures at 1 nm resolution in Vis-NIR-
SWIR (350-2500 nm) have been developed. Also, a
framework for developing digital platform of Indian soil
spectral library has been developed.

spectroradiometer (model:

T00"E B0°00E A0C0'0E 100°0'0°E
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o 1.1 @) Rd & HR—uRRefas Su—a=f # 71 7 & w1,

(@) 1142 =T FET BT SERWFCA RGO I
Fig. 1.1 (a) Location of soil sampling sites in different agro-ecological sub-regions of India,
(b) Hyperspectral reflectance curve of 1142 soil samples
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AT U T UETE ST AT TSe
TUEUT & o WHres UHtes o faehra

WIE & OgR Rgd g uRAER, e @
ARTIeTd &%l 207.166 TICIR ©, H RAATPIAD FAeToT
foam 1T | AdeoT B Ay 2024 & A SR A HEHI A QT
MY IUBRYN, T FEHIRRIS e urforerf+i Ries
(SIOMAITH) 3R el I BT ST B 10 HeR x 10
AR 3MPR & ' R Ha 20,590 Adervr fdgafi & wrer
foram | frs fdgell & v fcena (QeraR iR aere)
S A YA BT A8 DI SHATg b A D WA ol by T,
g iR sifcide dAfcaaRr # doligpd fdhar |
TS /M I & AT DI YeIfUd SR & g 0.20
HIex & | IARTe W |HIed AHRE a911 131, s
QX &3 H fel 77 FArE NIRA Bl g & (R 1.2) |
FHIed AFEE §RT A1 g3 [ Sadd 9 a4
2450 HIeR & IeAdH A dTell FHITd N1 G & =T
R & UTH STTUEY & H |ad S (45 IR AI9[E & | a3
IR, FEAS ¥ AT SHaTs 230.40 HICR B HIH HH A
ATl AT VT AT & G §R S URT STl &3 &
| feront fdg o Rerd TE 7 | §9 UaR, STefJsvr &
A BT TS ¥ 14.60 HICR BT T FT AR Sof BT T4,
ST 3.568 1. @fd UT WR Sl dae BT SUIRT TRSD
TIhTSel AdeToT gIRT AegTud fobar 1, T 13.79 Hex
DI ST BT R AR IMAT | B AR, FHIed I@TAT
ERT IR 9 SIerT &= # 0.41 gfcrerd &1 9ff e < faar
T |

JIATE ST STEEUT 2 S Fawret At <t ftor

TR & S Y[ &3 I 37UdI8 el bl G §R B
Y A @) IR & 9H g 9 e A9e @ fmior &
forg Sugeh ARt @1 fafed &= & oy Seso &9 &
ff>rd e wHfE o1 SUART fBar 17 | Sergor ey H
Bl o oI &3 | ToR 971 39 ¥ $H ST B
FR & ol IR el & WHidd AYaTe Jare uef iR
& ARl R R oxe od e Arl & Y&idhd W)
Aol forar | Fer d9a @ Gars 2.41 fhAL & ger
WR P T8, TS SIIPRI—HIC B HUW SIS &3
H 1 wic (@Lr8) x 2.5 BIT (TERIE) AR et STaug a3
#H 2 wie (AeR) x 25 Bie (T&RE) @ (7 1.3) | o
B =t @1 g 8 odTs H 10 WIHI W Yo a91g
TS | gferar & 1 1 Wi <d vd 40 . A yaferd drfe
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Runoff water management in main campus of institute
atJodhpur

Generating contour map of catchment

Topographical survey was conducted in the main
campus of the institute at Jodhpur having a total
geographical area of 207.166 ha. The survey was
performed in May and June months of the year 2024 using
two modern instruments, i.e., differential global
positioning system (DGPS) and total station, on a grid of
size 10 m x 10 m with a total of 20,590 surveyed points.
Location coordinates, i.e., longitude and latitude, of the
grid points were recorded along with altitude or land
elevation values of land surface, which were then
registered in AutoCAD software. The altitude values were
interpolated and contour map was developed at a contour
interval of 0.20 m, which depicted a total of 77 contours
for the area (Fig. 1.2). The contour map revealed that the
contour with the highest value 0f 245.0 m above mean sea
level (MSL) existed in the northern most point in the area
near the main gate of the institute. On the other hand, the
lowest land elevation of 230.40 m above MSL was found
to be located in the southern most point of the area near the
second gate of the institute. Thus, the area showed a
considerable difference of 14.60 m in land elevation over
the area, which was further verified by conducting a
profile survey using auto level over 3.568 km long path
that revealed an elevation difference of 13.79 m. Overall,
the contours showed a land gradient of 0.41% from the

northern to southern direction.

Construction of drainage pathway to convey runoff

water

The delineated contour map of the main campus of
the institute was used to demarcate a suitable pathway for
construction of drainage channel to convey runoff water
from the upper land area to downstream side near the
second gate of the institute. The drainage pathway was
decided by considering the natural runoff flow path and
field boundaries of different experimental plots in the area
to have the least excavation work without crossing any
experimental field. The drains were excavated over 2.11
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Fig. 1.2 Contour map of the main campus of ICAR-CAZRI, Jodhpur
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Fig. 1.3 Layout making and construction of drainage pathway channel in the institute
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km long path with cross-section area of 1 ft (width) x 2.5 ft
(depth) in the upper elevated land and 2 ft (width) x 2.5 ft
(depth) in the downstream side (Fig. 1.3). Over the chosen
length of drainage channels, culverts (pipes under the
road) were placed at 10 locations. At culverts, reinforced
cement concrete (RCC) pipes (40 mm thickness and 1 ft
diameter) were placed. Stone slabs were placed below and
above the RCC pipes, which were then covered with soil
at the top. The constructed drainage channel conveyed the
runoff water successfully from the elevated land to the
downstream side during the monsoon season of 2024.
Mapping land degradation and vegetation changes in
Nachna block of Jaisalmer

A land degradation map was prepared for Nachna
block of Pokaran tehsil in Jaisalmer district at 1:10,000
scale based on interpretation of degraded lands using
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satellites imageries of the year 2021 acquired from IRS
LISS-IIT and LISS-IV sensors (Fig. 1.4 a,b). Thematic
layers of landform, land use/land cover, water resources,
canal networks and diggi and normalized difference
vegetation index (NDVI) were generated for assessment
ofland degradation.

Land degradation status assessment

It is analyzed that 3,67,007 ha area (84.25% of total
geographical area) in Nachna block is experiencing
different processes of land degradation with wind erosion
dominating in 79.75% area (3,47,438 ha) followed by
vegetation degradation in 2.98% area (12,994 ha) (Table
1.1). The present land use/land cover map developed in
geographic information system depicted croplands in
36% area, and forest/plantations/scrubland in 10% area.

T
TIEICE

3 14 () ¥ 2021 @ U SAER St @& AT iftd &1 i eRor AFE, (@) ATERTE—Ua4 Su¥E I R g9 3Msr &7,
X @ el 3R R wodt 4 @1 qwiar T @ife B U T
Fig. 1.4 (a) Land degradation map of Nachna block of Jaisalmer district for year 2021, (b) A part of Nachna block showing dense shelterbelt,
sand dunes and irrigated croplands on IRS-L4 satellite image
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Table 1.1 Percentage areas under various process of land degradation in Nachna block of Jaisalmer district

Land degradation classes
Barren/rocky area, B/R
Croplands, unirrigated, wind erosion, slight, Del

Sand dune/sandy area, wind erosion, slight, Eel

Sand dune/sandy area, wind erosion, moderate, Ee2

Sandy area, waterlogged, slight, EI1

Forest cover, vegetation degradation, moderate, Fv2

Croplands, wind erosion, slight, Iel

Croplands, irrigated, waterlogging, slight, 111
Settlement, M

No apparent degradation, NAD

Scrublands, vegetation degradation, slight, Sv1
Scrublands, vegetation degradation, moderate, Sv2
Mining areas, Tml

Waterbody, W

Total

R SIUT Tehe o T ot 3T i U= uftedd=
wae

Y 200001 3R 2020—21 & WAH IR I A
Al @ folg AT @i @& ARG JfdR. g
FAFIH B AT A lede—7 3R HfeAd—27 &I
IuIE Bifadl BT STANT axa el 3f g9 (R 16) #
dOR fhy MY < rafrt § wERiied SR gt

)

Area (ha) Area (%)
4364.01 1.00
89164.43 20.47
22265.15 5.11
226503.16 51.99
451.05 0.10
186.99 0.04
9794.96 2.25
4537 0.01
734.44 0.17
64724.95 14.86
13018.23 2.99
19.34 0.00
717.70 0.16
3655.09 0.84
435644.86 100.00

Total 45.86% area in Nachna block is under green cover
against the barren sand dunes/sandy/rocky terrain in
52.90% area. Availability of water resources through
Indira Gandhi Nahar Pariyojana (IGNP) canal (Fig.
1.5a) and small farm ponds called diggi (3600 in numbers)
(Fig. 1.5b) are found responsible for cropland expansion

in the sand dune covered terrain.

— gt pPes
A » wil . - & 4 . -
m L s ‘

.
!

1.5 (@) AT & | Sﬂéﬁﬁwﬁ- e H T P UdTe Bl b ?ﬂ?—ﬁ 2|crc<s|crc;€f ‘Ervﬁq%“r, () T & H ﬁrﬁlﬁl : qﬁﬁiﬁ

HqEE B arell A0 FEAN (FTel §3) (SMERUT—Ua4 IUUE Bid, 2024)
Fig. 1.5 (a) Dense belt of shelterbelts preventing sand flow into the IGNP canal in Nachna area, (b) Farm pond structures (dark dots)
helping irrigated agriculture in Nachna area (IRS-L4 satellite image, 2024)
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Vegetation and land use change relationship for land
degradation assessment

Normalized difference vegetation index (NDVI)
maps of Nachana block for both kharif and rabi seasons of
2000-01 and 2020-21 were generated using satellite
imageries of Landsat-7 and Sentinel-2A, respectively in
Google earth engine (Fig. 1.6). Change in the NDVI maps
over the two periods was computed using a raster
calculator and compared with land use/land cover data of
2021. The maximum positive change (98.16% area) in
NDVI was found during rabi season (Fig. 1.6 a,b) mainly
in sand dune/sandy plain area (50.83% of total
geographical area), followed by agricultural land (21.67%
and 13.23% in single and double crops, respectively),
whereas negative changes were negligible (1.84% area).
In contrast, during kharif season, the positive NDVI
change was observed in 74.40% area and negative change
in 25.60% area (Fig. 1.6 c,d). Furthermore, the NDVI
maps of 20 years (2000-2021) revealed an increasing
trend (R’ = 0.505) mostly due to expansion of croplands,
which played a key role in reduction of sand movement
activities in the area.

Database development for water related information
of arid western Rajasthan

Water related database was developed for 115 blocks
of 12 districts of arid western Rajasthan by collecting
block-level information. The data included groundwater
depth and quality parameters such as electrical

A ad A ad
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Fig. 1.6 Normalized difference vegetation index maps for (a) rabi 2000-01, (b) rabi 2020-21, (c) kharif 2000-2001 and
(d) kharif 2020-21of Nachna block in Jaisalmer district
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conductivity (EC), nitrate and fluoride along with
hydrogeology. Block-wise spatial maps were prepared for
nine parameters in geographic information system (GIS).
District-wise data revealed that area depicting the EC of
the groundwater within 10 dS m” was the highest for
Barmer district (4,04,598.8 ha) (Table 1.2). However,
percentage area under EC class of 1-2 dS m” was the
highest (53.8%) for Jhunjhunun district. It is seen that
more than 77% area of Patan block of Sikar district has EC
of the groundwater more than 5 dS m™ followed by Neem-
Ka-Thana (9.06%) and Danta Ramgarh (7.42%).
Likewise, Dhond block has more than 80% area under EC
of more than 2 dS m" where groundwater quality is good
for irrigation purpose. Groundwater potential across
various geological formations revealed the highest water
yield of 150-300 m?* day" in Nagaur sandstone followed
by considerable yields in Bilara limestone and Bhadesar
sandstone.

The impact of changing agricultural practices on
groundwater resources was assessed by comparing long-
term data of number of tube wells and irrigated area.
During 2005-06 to 2020-21 period, three districts, i.e.,
Jodhpur, Churu, and Jaisalmer reported substantial

qrferaT 1.2 afRaHl o & 12 f57al 3§ o @ faga areedar a9l & 3iid &

Table 1.2 Areas under electrical conductivity classes of groundwater in 12 districts of western Rajasthan

Area (ha) under different classes of electrical conductivity

District

<1 dS m! 1-2 dS m! 2-3 dS m!
Barmer 26414 164436.4 642111.3
Ganganagar 259691.5 311752.7 342326.6
Hanumangarh 209757.6 360010.1 250380.1
Jaisalmer 74815.5 1324781.7 713155
Jalore 34222.7 351176.1 287160.7
Jhunjhunun 0.0 318527.8 177418.1
Nagaur 4303 75551.2 194333.1
Sikar 117589.4 285087.4 210872.7
Bikaner 459000.4 874882 709255.8
Churu 56764.1 81495.2 641987
Jodhpur 71125.7 608433.9 915503.8
Pali 37987.2 432251.7 196968.9
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District area

35dSm!  5-10 dSm'  >10 dS m (ha)
891757.1 7208344 40459838 2850152
125097.3 30666.4 837.4 1070372
154477.8 171145 0.0 991740.1
10092448 7231276 0.0 38451246
372745.5 16873.8 0.0 10621788
95748.8 0.0 0.0 591694.6
7115128 6055464 1883277  1779574.2
103930.1 55260.9 0.0 7727405
930664.3 52693 0.0  3026495.4
359914.3 243908.4 0.0 1384069
4813032 190384.1 00 226675038
570123.9 0.0 00 12373318
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increase (up to 200%) in gross irrigated area (Fig. 1.7).
This created a surge in irrigation demands, which further
underscores the growing pressure on groundwater
resources, especially in areas of deteriorating water
quality. Churu experienced a substantial increase
(652.4%) in number of tube wells from 1,670 in 2006-07
t0 12,5651n2020-21 due to a sharp rise in the groundwater
demand. During the same period, number of tube wells in
Jaisalmer increased from 1,243 to 8,049 with 547.5%
increase. Barmer and Bikaner districts showed increase of
485.9% (from 2,469 to 14,465 tube wells) and 458.7%
(from 5,465 to 30,535 tube wells), respectively. The
increase in number of tube wells in desert districts
indicates growing reliance on groundwater resources
mainly for agriculture and domestic purposes. The lowest
increase (35.1%) in number of tube wells from 2006-07
(13,684)t02020-21 (18,484) is seen in Nagaur.

Soil properties and crop productivity of rainfed and
irrigated cropping systems under different nutrient
management practices

Physico-chemical and microbial soil properties

Physico-chemical properties of pre-cultivated soil
were assessed under rainfed and irrigated cropping
systems along with different nutrient management
practices in experimental plot of recently established
long-term fertility experiment at Jodhpur. Mechanical
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Fig. 1.7 Growth of tube wells from 2006-07 to 2020-21 in 12 districts of western Rajasthan
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analysis revealed 5.65% clay, 8.91% silt and 85.4% sand
proportions in the soil, which indicated loamy sand
texture. Bulk density of soil at 0-15 and 15-30 cm depths
was found to be 1.58 and 1.59 Mg m”, respectively. The
pH of'the soil was 7.79 at 0-15 cm depth and 7.84 at 15-30
cm depth, with corresponding electrical conductivity
(EC) values of 0.137 and 0.116 dS m", respectively
(Table 1.3). Soil organic carbon (SOC) content was
measured at 0.20% in 0-15 cm depth and 0.16% in 15-30
cm depth. The available nitrogen (N), phosphorus (P) and
potassium (K) levels in 0-15 cm depth were 87.8, 14.1 and
293 kg ha”, respectively, while the corresponding values
for 15-30 cm depth were 69.0, 11.8 and 254 kg ha’,
respectively.

Microbial populations were higher in 0-15 cm depth
with bacterial and fungal counts of 85x10” and 32x10* g

aTfereT 1.3 F&T & 0 9 15 3R 15 F 30 WH. T3 W Wfded— e iR geroifds o7
Table 1.3 Physico-chemical and microbial soil properties at 0-15 and 15-30 cm depths

Parameters

Mechanical composition

Clay (%)

Silt (%)

Sand (%)

Texture

Bulk density (Mg m™)

pH

Electrical conductivity (dS m')

Soil organic carbon (%)

Available nitrogen (kg ha')

Available phosphorus (kg ha™!)
Available potassium (kg ha'')

Bacterial population count (x 107 g*! soil)
Fungal population count (x 10* g'! soil)

Microbial biomass carbon (mg kg!)

Fluorescence di-acetate (FDA) (ug fluorescein g! soil h'!)

Dehydrogenase enzyme (ug TPF g soil d'!)
Alkaline phosphatase (ALP) (ug pNP g'! soil h'!)

Glomalin content (pg g soil)

Surface soil Subsurface soil

(0-15 cm) (15-30 cm)
5.65 -
8.91 -
85.4 -

Loamy sand

1.58 1.59
7.79 7.84
0.137 0.116
0.20 0.16
87.8 69.0
14.1 11.8
293 254
85 79

32 27
48.6 39.2
4.47 3.98
10.7 9.56
2.72 2.24
11.0 9.51
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of soil, respectively as compared to 79x10”and 27x10" g
of soil, respectively, in 15-30 cm depth. Microbial
biomass carbon (MBC) of 48.6 mg kg in 0-15 cm depth
decreased up to 39.2 mg kg in 15-30 cm depth. Similarly,
the fluorescence di-acetate (FDA) activity was 4.47 pg
soil h' in 0-15 cm depth and 3.98 pg
fluorescein g soil h” in 15-30 cm depth. Dehydrogenase
enzyme activity (DHA), alkaline phosphatase (ALP) and
glomalin content followed a similar pattern with 10.7 pg
TPF g" soild",2.72 ng pNP g" soil h™ and 11.0 ug g soil,
respectively, in 0-15 cm depth and 9.56 ug TPF g soil d”,

. -1
fluorescein g

2.24ug pNPg'soilh'and9.51 pg g” soil, respectively, in
15-30 cm depth.

Crop productivity under different nutrient
management practices

Grain and straw yields of pearl millet under rainfed
and irrigated conditions did not show any significant
differences (Fig. 1.8a). Regardless of the cropping
system, the application of NPK,,,., NPK.,, + farm yard
manure (FYM) @ 5 tha' and NPK,,,,, + FYM @ 5 t ha''
increased grain yield significantly by 58.6%, 52.6% and
70.5%, respectively, as compared to the control (Fig.
1.8b). In contrast, application of FYM @ 5 t ha" alone
resulted in only 13.4% increase in grain yield. Similarly,
straw yield improved significantly by 12.4%, 18.5% and
27.2% with the application of NPK .., NPK,,, + FYM @
5tha’ and NPK,,,, + FYM @ 5 t ha", respectively, over

the control. However, application of FYM @ 5 tha alone
resulted in 6.22% decrease in straw yield as compared to

(a) m Rainfed block m Irrigated block ™ Grain yield M Straw yield
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< >
S 4000 & 4000
% =
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Fig. 1.8 Pearl millet yield influenced by (a) cropping systems and (b) nutrient management practices.
Error bars represent standard deviation from the mean
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the control. Hence, combining chemical fertilizers with
organic manure is advantageous in enhancing
productivity of pearl millet.

Physico-chemical properties of wind erosion samples

To estimate soil nutrient loss through wind erosion,
160 soil samples were collected from wind erosion
sampler sites in hot arid climate of Jodhpur, Bikaner and
Jaisalmer districts under four agricultural production
systems, i.e., (i) bare land/denuded sandy plain (control),
(i) rainfed (pearl millet-based), (iii) irrigated and (iv)
silvi-pastoral system. Except rainfed system, the samplers
were also installed in all production systems in cold arid
climate of Leh. The collected soil samples (N = 160)
surrounding the wind erosion samplers were
characterized for soil physico-chemical properties, e.g.
soil texture, pH, electrical conductivity, soil organic
carbon, available nutrients etc. The high sand content
(72.6-96.6%) across all production systems and locations
indicated the sandy nature of soils in the arid regions. Silt
(0.23-24.4%) and clay (0.18-7.98%) content varied more
with production systems, especially in rainfed and silvi-
pastoral systems, indicating potential impacts of land use
and management. Likewise, pH varied from 6.98 to 9.85
with the mean of 8.47, indicating soil alkaline in reaction.
Electrical conductivity (EC) of soil, ranging from 0.02 to
0.49 dS m", indicated low salinity levels. Soil organic
carbon (SOC) varied from 0.01% to 0.43% and was
categorized as low. Available phosphorus and potassium
ranged from 2.17 to 78.3 kg ha" and 97.0 to 526 kg ha”,
respectively. The DTPA extractable iron (Fe), manganese
(Mn), zinc (Zn) and copper (Cu) content varied from 0.30
t0 6.29 mg kg, 0.82 to 12.1 mgkg", 0.20 to 3.70 mg kg’
and 0.01 to 2.67 mg kg ', respectively. The Fe content was
found higher in agricultural production systems of
Jodhpur as compared to that in Bikaner and Jaisalmer. The
control (bare land) system had lower concentrations of all
micronutrients in comparison to that in other production
systems, particularly in Bikaner and Jaisalmer.

Trend Identification in vegetation index over western
Rajasthan

Temporal wvariation in normalized difference
vegetation index (NDVI) was explored in western
Rajasthan to understand dynamics of land productivity.
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Trends in time series of Landsat collection-2 tier-1 level-2
annual NDVI composite (30 m resolution) were identified
by using non-parametric Mann Kendall test and Sen's
slope estimation test for two periods, i.e., 2001-2015 and
2016-2020 using Google Earth Engine (GEE) platform.
The results revealed that during 2001-2015 period, about
70% of the area depicted a moderate to strong positive
trends in NDVI while 27% did not reveal any trend (Fig.
1.9a). However, during 2016-2020 period, no significant
trends were identified in a major portion of land (65%
area) while 15% and 20% of the land area showed
significant positive and negative trends, respectively
(Fig. 1.9b).

Long-term trends of acreages, production and
productivity of cumin

Long-term trends in rainfall of western Rajasthan
and crop statistics (acreage, production and productivity)
for cumin crop were detected by using modified Mann-
Kendall test and trend magnitudes were calculated by
using Sen's slope estimator. The trends in annual rainfall
were analyzed using gridded data (0.25°%0.25°) for 1950-
2021 period. The result revealed significantly increasing
trends (p<0.05) of the annual rainfall (up to 2.5 mm year™)
in several patches of all the districts except Jalore, Sikar
and Jhunjhunu and decreasing trend in Hanumangarh
(Fig. 1.10). Further, district-wise trend analysis in crop

(b)

P-value

L R

Fe0E

NDVI Trend

fers 1.0 aReET RromRerm @ forg <1 eraferl, (T) 2001—15 iR (@) 2016—20 & TR

AT AR TR APHID H TS SN AF—DHed W & aRoms
Fig. 1.9 Results of Mann-Kendall test indicating trends in normalized difference vegetation index
for western Rajasthan during (a) 2001-15 and (b) 2016-20
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statistics of cumin (1985-2020) was performed. Crop
acreage under cumin indicated significantly increasing
trends (p<0.05) in all the districts except Ganaganagar,
Jhunjhunu and Sikar. Trend magnitude for crop acreage
under cumin ranged from 4510 ha year” (Barmer) to 60 ha
year' (Churu). Likewise, production of cumin revealed a
significantly increasing trend (p<0.05) in all districts
except Ganaganagar, Jhunjhunu and Hanumangarh with
magnitude ranging from 1740 t year' (Jodhpur) to 10 t
year' (Churu). Trends in cumin productivity were found
significantly increasing (p<0.05) in Churu (7.34 kg ha’
year') and Nagaur (6.55 kg ha year") and significantly
decreasing (p<0.05) in Sikar (-5.78 kgha™ year™).

Development of land use/land cover maps for western
Rajasthan

Land use/land cover map of 13 districts of Rajasthan
encompassing an area of 2,09,61,984.66 ha were
generated at 1:50K scale using IRS-LISS-III images of
2020-21 (Fig. 1.11). The results revealed presence of



2670 2T 250N 25700

25700 'N

24700

oMY SUfeert

Research Achievements

B FOUE AOUE FELOF
1 1 1

[ERlTi
1 1

Land Use & Land Cover, Western Rajasthan

Data used : IRS LISS-1I Satellite Imageries far 2021
{Mapping at 1:50K Scale)

) Legend

Ayricu lue Doulk e - It ozl fining
Agricy lute Single - Sorub Faresl

T T T T T
ZE00N ETUON ZHOTN 24700 B0TIUH

T
230U

L
- BamavRacky Sorub Land
DuneSandy - SeHtlemant
02040 BO 120 160
Kilometers - Farast/Plant=tion - Water Body
T T T T T T T T T
8o 00T ELN TIC T2UC TEDOC T40YT TUCC T TTONT

R 1.1 99 2021 BT ATSIARTT TAINMSTATI—1I SUUE SHONT BT START BB
AR far T ufegHl ISR &1 1 SUART /A 3MaReT Ao

Fig. 1.11 Land use/land cover map of western Rajasthan prepared
using IRS LISS-III satellite imageries of year 2021
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arable lands in 58% area (32% area under single crop and
26% areaunder double crop), followed by 27% area under
sand dunes, 4.47% area under barren/rocky terrain, 5.7%
area under scrublands and 0.52% area under industry/
mining.

Assessment of vegetation diversity in arid districts of
Rajasthan

Different vegetation indices like Normalized
Difference Vegetation Index (NDVI), Soil Adjusted
Vegetation Index (SAVI), Enhanced Vegetation Index
(EVI), Leaf Area Index (LAI), Normalized Difference
Water Index (NDWI) and Green Red Vegetation Index
(GRVI) were calculated for Ramgarh to Ranau area using
Sentinel 2A data during November, 2023 and March,
2024 months (Table 1.4). The value of EVI was ranging
from -1.7 to 1.9 and -1.8 to 1.7 during November, 2023
and March, 2024, respectively. The value of NDVI and
SAVI was almost same during both months. Vegetative
dynamics showed dominance of Acacia tortilis,
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Table 1.4 Comparison of different vegetation indices for western Rajasthan during November 2023 and March 2024

Vegetation indices

NDVI (Normalized Difference Vegetation Index)
SAVI (Soil Adjusted Vegetation Index)

EVI (Enhanced Vegetation Index)

LAI (Leaf Area Index)

NDWI (Normalized Difference Water Index)
GRVI (Green Red Vegetation Index)
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Prosophis juliflora, Leptadenia pyrotechnica, Aerva
javanica, Calligonum polygonoides from Ramgarh to
Ranau area and dominance of Calotropis procera
(Barkhan dunes from Sam to Dhanana), Tephrosia
falsiformis (near Khuiyala toll), Crotalaria burhia (near
Chattral village), Panicum turgidum, Lasiurus scindicus
(near Dhanana village), Cassia augustifolia (near
Basanpeer village) in Jaisalmer (Fig. 1.12). The higher
and dense canopy of P. juliflora was mainly observed
along the canal area, road sides and near human
settlements. Higher vegetation diversity was observed in
C. polygonoides, L. pyrotechnica and A. javanica
dominated area and lowest vegetation diversity was
reported in P juliflora dominated area. Arrival of
Indigofera argentia, Dipterygium glaucum, Crotolaria

(b)
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Fig. 1.12 Maps of normalized difference vegetation index for (a) Rajasthan state
(b) Jaisalmer district, showing different dominant plant species
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burhia, Fagonia spp. and Aristids spp. indicated the
vegetation degradation. The C. polygonoides created
nebkhas were also studied and a total of 11 plant species
representing 8 families were observed in nebkhas. The
grass species, Ochthochloa compressa was the dominant
species with important value index (IVI) value of 70.9.
The co-dominant species were Aristida spp. and
Indigofera argentia with 1VI value of 54.3 and 43.4,
respectively.

Characterization of soil phosphorus in arable lands of
Hanumangrah, Churu and Bikaner

A total of 191 geo-referenced soil samples were
collected from major soil series of arable lands in
Hanumangarh, Churu and Bikaner. The soil series
represented the acolian (plains and hummocky), alluvial
plain, interdunal plain, dune complex and pediments
landforms. Generally, soils are alkaline, non-saline
having low to medium organic carbon, available
phosphorus (P) and medium to high available potassium
(K). Total soil P ranged from 329-708 mg kg’
(Hanumangarh), 221-536 mg kg (Churu), and 225-627
mg kg (Bikaner). In total soil P, inorganic P comprises of
75% (62-87%), 78% (73-85%) and 78% (60-89%) and
organic P of 24% (12-38%), 22% (15-27%) and 22% (11-
40%) in Hanumangarh, Churu and Bikaner, respectively.
The major recovered forms of residual soil P are
hydroxyapatite P (105-484 mg kg, phytate P (35-197 mg
kg") and occluded P (3-225 mg kg') (Fig. 1.13). The
received P fractions were found in order of hydroxyapatite
P> occluded P> phytate P> di-calcium P > aluminum P >
octa-calcium P > iron P in soils of Hanumangah,
hydroxyapatite P> phytate P> occluded P> aluminum P>
di-calcium P > octa-calcium P > iron P in soils of Churu,
and hydroxyapatite P > phytate P > aluminum P >
occluded P > octa-calcium P > di-calcium P > iron P in
soils of Bikaner. More than 80% of total soil P was
observed in fractions of hydroxyapatite P, phytate P and
occluded P, which remains inaccessible or poorly
accessible in nature.

Development of P gradients in experimental field
was started in July 2023 at three levels, i.e., no P (PO0),
maintenance P based on recommended dose of P (P1), and
enriched P based on maximum adsorbed P (Qmax) (P2).
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Fig. 1.13 Variation in P fractions in arable lands of Hanumangarh, Churu and Bikaner districts
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Fodder sorghum as an exhaustive crop was grown for
soil P stabilization under the P gradients. A wide variation
with an increase in available P (4-53 mgkg ") and decrease
in Qmax (316-283 mg kg"') was observed with increasing
level of P (Fig. 1.14).

Monitoring land cover, soil salinity and biodiversity in
Banni grassland

The rainfall data of 1990 to 2020 revealed a
substantial annual variability (60%) across the Banni
grassland region, while peak temperature occurring from
April to June (CV 0.014) over past three decades. The
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Fig. 1.14 Variation in available P and maximum P adsorbed capacity (Qmax) among different soil P gradients
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inter-annual variability of mean NDVI across the Banni
area from 1990-2020 ranged between 25" and 75"
percentiles. The lowest (0.044) and highest (0.096) mean
NDVI values were recorded in the years 1991 and 2011,
respectively. The NDVI ranged from 0 to 0.162 across the
years 1990-2020 excluding the outliers. The lowest
(0.044) and highest (0.096) mean NDVI values were
recorded in the years 1991 and 2011, respectively. A linear
model developed between annual mean NDVI and the
timeline (1990-2020) demonstrates a rising trend,
indicative of the increasing greenness status of the Banni
grassland (Fig.1.15).

Prosopis juliflora is the dominant plant species
with maximum density (0-1289 trees ha") followed by
Salvodarasp. (0-311 trees ha™). The soils are alkaline (pH,
7.65-9.16) and varied widely in salinity having very high
at some points (EC; 0.34-47.7 dSm"). Soil EC was higher
inthe upper layer (0-15 cm) than lower soil depths.
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Fig. 1.15 Box plot showing inter-annual variability of normalized difference vegetation index
for Banni grassland during 1990-2020
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Biodiversity Conservation, Improvement of Annuals and Perennials
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Germplasm conservation and maintenance

In range grasses, accessions of Cenchrus ciliaris,
C. setigerus, Panicum antidotale, P. turgidum,
Cyambopogon species and Clitoria ternatea were

conserved under field conditions.
Range grasses
Cenchrus ciliaris

Evaluation of genotypes: In an evaluation trial of
C. ciliaris, five genotypes viz. CAZRI-581, CAZRI-588,
CAZRI-589, CAZRI-657 and CAZRI-2221 along with
two checks (CAZRI Anjan-358 and CAZRI Anjan-2178)
were evaluated for forage yield and its components.
Genotypes showed significant variation for plant height
and tillers over two cuts. Forage yields were non-
significantly affected by the genotypes. However,
maximum green fodder and dry matter yields were
recorded from CAZRI-657 (7076.7 and 1647.4 kg ha”,
respectively) followed by CAZRI-581 (6007.5 and
1546.2 kg ha', respectively). CAZRI-581 had the tallest
plants (100.3 cm), while check CAZRI Anjan-2178 had
the maximum number of tillers (58.3 tillers m" row
length) (Table 2.1).

Range grass quality seed production: Quality seeds for
range grasses including CAZRI Anjan-358 (76 kg),
CAZRI Anjan-2178 (28 kg), CAZRI-75 (12 kg) and

TICABT 2.1 IS BT & SIARRUT BT TG
Table 2.1 Performance of Cenchrus ciliaris genotypes

Entries Green fodder yield  Dry matter yield Plant height Tiller
(kg ha') (kg ha'') (cm) (no. m™! row length)
CAZRI-581 6007.5 1546.2 100.3 47.1
CAZRI-588 5788.8 1383.2 89.3 49.6
CAZRI-589 53942 1409.8 82.9 49.4
CAZRI-657 7076.7 1647.4 92.6 51.6
CAZRI-2221 5087.5 1370.3 84.9 42.8
CAZRI Anjan-358 (C) 5937.9 1278.0 94.9 51.1
CAZRI Anjan-2178 (C) 5545.4 1509.2 79.3 583
CD (5%) NS NS 8.0 7.4
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Fig. 2.1 Seed production plots of Cenchrus ciliaris varieties (a) CAZRI Anjan-358 and (b) CAZRI Anjan-2178 at wider row spacing
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sewan grass (1.675 kg) were procured. Previously
established seed production plots of CAZRI Anjan-358,
CAZRI Anjan-2178, C. setigerus var. CAZRI-76 and
Lasiurus sindicus grasses were also maintained (Fig. 2.1).

Breeder seed production: Nucleus and breeder seed
production program of Cenchrus ciliaris varieties was
undertaken and nucleus seed plot of C. setigerus (CAZRI-
76) was established. Nucleus seeds of CAZRI Anjan-358
(0.20kg), CAZRI Anjan-2178 (0.375 kg) and C. setigerus
(0.045 kg) were produced. Breeder seed plots of CAZRI
Anjan-358 (600 m’area) and CAZRI Anjan-2178 (0.1474
ha) were established. Breeder seeds of CAZRI Anjan-358
(12.3 kg) and moth bean (CAZRI Moth-4; 1090 kg) were
produced.

Seed technology research

Influence of row spacing in Cenchrus ciliaris: Effect of
row spacing on seed yield, forage yield, and seed quality
in anjan grass (Cenchrus ciliaris L.) was evaluated with
three varieties (CAZRI Anjan-2178, CAZRI Anjan-358
and CAZRI-75). Crop was established in the field at 70
and 140 cm row spacings with a plot area of 84 m” (8.4 m x
10 m) in kharif 2022 (Fig. 2.2). Effect of row spacings on
both green fodder as well as dry matter yields was found
non-significant; however, the effect of varieties was found
significant (p<0.05) with highest green fodder and dry
matter yields in CAZRI Anjan-75 (51.2 and 25.16 q ha”,
respectively) followed by CAZRI Anjan-2178 (48.8 and
21.7qha", respectively) and least in CAZRI Anjan-358.
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Fig. 2.2 Grass blocks of Cenchrus ciliaris varieties with variable row spacing
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Crops
Pearl millet

Development of early maturing hybrids adaptive to
hot arid environments: In the summer months, off-
season nursery was raised at the institute for development
of new test hybrids and advancement of breeding
material. Seeds of nine test hybrids were multiplied for
submission to the coordinated trials including five entries
(CZH-272, CZH-273, CZH-274, CZH-275, CZH-276)
for IHT (early) and three entries (CZH-269, CZH-270 and
CZH-271) for second year testing under AHPT (early).
One test hybrid CZH-267 was multiplied for third year
testing trial under AHPT (early).

Multi-location hybrid evaluation trial: Twenty early
test hybrids were evaluated at three locations (Jodhpur,
Jaisalmer and Bikaner) with popular check varieties and
seven promising test hybrids were submitted to
coordinated trials. The entry CZH-267 produced the
highest mean seed yield of 3519 kg ha” followed by check
MPMH-42 (31.39kgha™).

Hybrid evaluation trial: In three station trials at Jodhpur,
141 test hybrids were evaluated with popular check
hybrids viz., HHB-67 (I), PB-1756, RHB-223 under
rainfed conditions. Promising early test hybrids were
identified based on high grain yield (Table 2.2). A
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potential yield trial (PYT) was also conducted with 100
hybrids developed by recombining designated MS lines
and advance non-designated R lines of CAZRI. The test
hybrids showed higher yield potential and early flowering
(Table 2.2). Besides this, 17 and 09 entries were also
evaluated at institute under AICRP trials, i.e., initial
hybrid trials-early (IHT-E) and advanced hybrid and
population trials-early (AHPT-E), respectively, and
identified the promising entries for high grain yield
(Table 2.2).

Development of inbred restorer lines: During the
cropping season, 428 entries of different segregating
generation were also evaluated at Jodhpur and
Bikaner, from which 1074 promising progenies were

arfeTT 2.2 faff=1 TRIeron & ugen Y ORI & JAMATSTTD Fh

Table 2.2 Promising pearl millet hybrids identified in different trials

*Trials Top 03 early hybrids for grain yield*

(Test hybrids +

checks)

MLHT-I ICMA-04999 x CZI-2022/7 (46, 2839)

(20+4+7) ICMA-843 x CZ1-2023/4 (45, 2777)
ICMA-08333 x CZI-2023/4 (45, 2767)

HTI ICMA-08333 x CZI-2023/25 (46, 2362)

(47+3) ICMA-16222 x CZ1-2023/24 (46, 2304)
ICMA-08333 x CZI-2023/42 (46, 2170)

HT II ICMA-07555 x CZ1-2023/24 (45, 2491)

(47+3) ICMA-07555 x CZ1-2023/17-2 (45, 2056)
ICMA-07555 x CZ1-2023/40-1 (45, 1775)

HT I1I ICMA-13666 x CZ1-2023/25 (45, 2420)

(4+3) ICMA-13666 x CZ1-2023/20 (45, 2012)
ICMA-13666 x CZ1-2023/30 (44, 1797)

PYT ICMA-04999 x LN-24-9 (44, 4300)

(100) ICMA-07555 x LN-24-12 (44, 4035)
ICMA-07555 x LN-24-16 (44, 3584)

IHT (E) IHT-102 (45, 2643), IHT-105 (45, 2435)

(28) IHT-123 (46, 2250)

AHPT (E) AHPT-817 (45, 1888), AHPT-806 (44, 1775),

17 AHPT-802 (44, 1740)

Trial mean Check varieties
grain yield
(kg ha™)
2453 MPMH-42 (46, 3139), HHB-67 (I) (45,
2497), PB-1756 (46, 2203), RHB-223
(45, 2166)
1441 PB-1756 (46, 1608), RHB-223 (45,
1104), HHB -67 (1) (45, 979)
1270 PB-1756 (46, 2258), HHB-67 (I) (45,
1427), RHB-223 (45, 1170)
1184 RHB-223 (45, 1360), HHB-67 (I) (44,
1258), PB-1756 (46, 937)
1683 No checks were sown; only comparative
yield was tested
1700 Check varieties are coded
1299

*MLHT = Multi-location hybrid trial; AHT = Advance hybrid trial; HT = Hybrid trial; PYT = Potential yield trial; IHT = Initial hybrid trial;
AHPT = Advance hybrid and population trial; “Values in parenthesis (days to 50% flowering, grain yield in kg ha)
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307
progenies were selected from 376 selfed populations
(Table2.3).

selected for advancement. In addition,

TITBT 2.3 TRYRATAS AT Faed & oy =1 3rmemeies Fafcrf

Table 2.3 Promising progenies selected for development of inbred restorer lines

Breeding material advanced

Progenies selected from population generated by recombination

Filial (F) Families/ Progenies
generation sown cross evaluated selected

Fi2 15 30
Fa23 75 319
F34 60 74
Fa-s 169 486
Fs.6 44 80
Fe7 65 85

Total 1074
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Progenies advanced from natural population

Selfed generation Families/ Progenies
sown cross evaluated selected
S3-4 11 71
S4.s 263 119
Ss-6 59 08
Se-7 43 109
Total 307

Identification of disease resistant inbred and hybrids:
During kharif 2024, 146 pearl millet test hybrids and 34 R
lines were evaluated against downy mildew disease in the
sick plot. The infector rows of 7042S (susceptible entry)
were sown 3 weeks ahead of test entries after every 6" row.
The test entries (5 rows) were sown along with infector
row. The observation on downy mildew and blast were
recorded on 30 and 60 days after sowing (DAS) using 1-5
and 1-9 rating scales, respectively. The downy mildew
severity ranged from 0% to 100% with the highest in
susceptible line 7042S and lower in test entries. Out of
180 entries tested, one advance breeding R lines was
observed for severe susceptibility of downy mildew and
blast. Rest of the hybrids and R lines were found to be
resistant to downy mildew but were moderately resistant
to blast with a score of 5 in all the lines at 60 DAS.

Dimensional characteristics of seeds of pearl millet
varieties: Physical parameters of seeds of selected pearl
millet varieties were evaluated, which are critical in
determining their influence on the physico-chemical
attributes and functional properties of the flour. Seed color
was assessed using a portable colorimeter (Konica
Minolta, CR-10 Plus) and L*, a*, and b* values of the
seeds were measured (Fig. 2.3). The L* values ranged
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STdfdh T* BT H19 2.84 ¥ 6.00 3R §1* BT AT 15.86 I 27 b from 48.42-56.76, while a* and b* values varied from
&1 UTT TR | 2.84-6.00 and 15.86-27, respectively.

1. CZH-263 2. MPMH-17 3. HHB-67 4. CZH-271 5. Local Bajri 6. HHB-299

3 2.3 FAMT IORT SIFwTRdl & 6l B T
Fig. 2.3 Seed color of selected pearl millet genotypes

IIORT & Tl & ABR BT b Ha1 a1 R The size of pearl millet grains was evaluated, and
JRIT <iaTE, AISTS, AlCrs SR AT A1 &I & "I average length, width, thickness, and geometric mean
U 2.997 W 3472 WAL, 2433 9§ 2609 AT, 2036 ¥ diameter ranged from 2.997-3.172 mm, 2.433-2.609 mm,
2.209 AT, 37R 2.453 | 2.629 AL & € 4T TTY (A1feThT  2.036-2.209 mm, and 2.453-2.629 mm, respectively
24)| 9oRT & IS B of4rg 2924032 AL R (Table 2.4). The length of pearl millet seeds ranged from
qoil) ¥ 3.85+0.41 A (AoTsTa—271) T U TS| 2.9240.32 mm (local bajri) to 3.85+0.41 mm (CZH-271).
AISTE 1.79+026 . (R aToN) & 2.08+0.36 A The width varied between 1.79+0.26 mm (local bajri) and
(Tagadi—67) o WE TE, Wdfd A 1612028 AAL 2084036 mm (HHB-67), while the thickness ranged
(forTei1r ATonY) W 2.02+0.24 AL (¥AOTSTT—263) TF T from 1.610.28 mm (local bajri) to 2.02£0.24 mm (CZH-
P TS | AT " A, S Al @ TH T ST
RARET BT TN &, 2034023 AL 7 2494021 AL F overall geometric configuration of the seeds, ranged from
dra TRJ(T\I J”C'”?: S ISt BT e B TR g, 2.0340.23 mm to 2.494+0.21 mm. Sphericity, a measure of
065£008 HfAT (MSTeTa—271) ¥ 073£0.09 Wit seed compactness, varied from 0.65+0.08% (CZH-271)

(TaUaE—67) Tb U TS | iotsyd—271 b &1 Adal -
to 0.73£0.09% (HHB-67). The CZH-271 variet
&h I Afh 19.57+3.19 a7 A, Y81, Tafh Tad ’ Y

BH Bl AR qron (13.07+2.95 a7 f#H) &1 grar

263). The geometric mean diameter, which reflects the

exhibited the largest surface area (19.57+£3.19 mm?),
whereas local bajri had the smallest (13.07+2.95 mm?).

eIl 2.4 B IORT ST & ST 07
Table 2.4 Dimensional properties of six pearl millet varieties

Variety Length Width Thickness Geometric mean  Sphericity Seed surface  Seed volume
(mm) (mm) (mm) diameter (mm) (%) area (mm?) (mm’)
CZH-263 3.54+0.32 2.16+0.27 2.02+0.24 2.48+0.17 0.71+0.08 19.40+2.64 5.85+1.51
MPMH-17 3.29+0.27 2.16+0.30 1.84+0.30 2.35+0.21 0.72+0.07 17.43+3.37 5.08+1.92
HHB-67 3.16+0.19 2.08+0.36 1.89+0.34 2.3140.25 0.73+0.09 16.90+3.83 5.03+2.26
CZH-271 3.85+0.41 2.16+0.32 1.87+0.24 2.494+0.21 0.65+0.08 19.57£3.19 5.67+1.62
Local bajri 2.92+0.32 1.79+0.26 1.61+0.28 2.03+0.23 0.70+0.09 13.0742.95 3.28+1.34
HHB-299 3.35+0.26 2.10+0.30 1.91+0.24 2.38+0.23 0.71+0.07 17.87+3.44 5.23+1.84

+ represents standard deviation for n =25
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T S aRE IS BT A, Sl S & SIHM gIRT
ATART R M BT Sl 8, Aoreva—263 H AdD
(5.85+1.51 T fAHL), Safd WIFRT qoRl § 999 BF
(3.28+1.34 &9 ) TRl AT | T BOIR Aol BT qol
Aorera—271 fovd § Haifdrd (12.32 Um), STafdh @I
ISR # Fa HH (5.35 UTH) TTRAT 71T |

AT & M W Hifdeh- TR SUeRl sl guTa:
gfaforar Adg Ugfd & ST e i SuaRi &I
gifara o a, foraH wea ar fvel gU e, T &1 A7
(20 wifcrerd, 30 wfererd 8iiR 40 wfoerd), fAfae areest (100,
150 3R 200 dle<), 3MEM@®H AU SR IR SUAR AT
I HAlH e W (1 2.4) | 39 Ry 9 a1 & 9
DI IO W TR Ud HYh SYAR & JWral &1 T84
HAd F9d 81 AT | T DI Bl drell 7 ERT 10
e d% 9IoRT & T Yla | 348 Uferd & gRkemed
TS §AT | UBA Y SUAR USHI & Bl 76 SUARI BT
TART AT TR & A1 IR a7 17 | SU=Ra qroRT
P T DI YGHR JATeT g7 AT 3R 39 HHR & aT9ar
R At srafdrl & forq Hufad fasam a1 | 3fmer & HeRoT
O BT qAlhd PRI TG Uedleield IfFldl 3R
WRiRIgE AF o dohddl & SUANT fHar 13|
Uehlglfeld 37 @I Aigdl 0.127 | 0272 AT AfsTA
BTSgraaTsS Ui I (0 f3av) | 9g@v 0.181 3 0.603 AT,
AfeTd gEsiRTss ufd am (15 feaw) & T2 graife
AT GO & T H dAR® YRahifddh el @l ATAT &F
(0.69 F1.M. HETST U T AT 9IR) WIS TS, <ffh 50 3R
100 AT, TRT Sle” Tpifdd 37et Bl ITEIYRSAT 1, HH
8.1 Wi ok 228 wfterd @1 gfg &< &I TS, S
SIAR (R 9 ere & ifdrd <ot o 7T |

Seed volume, representing the total space occupied by the
seed mass, was highest in CZH-263 (5.85+1.51 mm?®) and
lowest in local bajri (3.28+1.34 mm?). Thousand seed
weight was highest for CZH-271 (12.32 g) and lowest for
local bajri (5.35 g).

Effect of physico-chemical treatments on pearl millet
grain: Response surface methodology (RSM) was used to
design treatments involving raw or pearled seeds,
moisture content (20%, 30%, and 40%), input voltage
(100, 150 and 200 V) for ohmic heating (OH) and infrared
(IR) treatment and their combinations (Fig. 2.4). This
approach allowed for an in-depth evaluation of the effects
of individual and combined independent variables on
pearl millet seed quality. Pearling was done using a grain
pearler for 10 minutes, achieving a degree of decortication
of 3.48%. Based on the identified variables, a total of 76
treatments were undertaken in local bajri samples. The
treated grains were milled into powder and stored at room
temperature conditions for varying durations. The storage
quality of flour was assessed using indicators such as
alcoholic acidity and peroxide value. The alcoholic
acidity ranged from 0.127-0.272 mg NaOH g (0" day) to
0.181-0.603 mg NaOH g (15 days of storage). Although
the intrinsic ascorbic acid content of local bajri was low
(0.69 mM g fresh weight), its supplementation with
ascorbic acid at concentrations of 50 and 100 mg L’
resulted in respective improvements of 8.1% and 22.8%
in ascorbic acid compared to the control.

& 24 9ORT & ST BT SUAR () foaaiag™, @) efe ams (1) hRsS SUaR
Fig. 2.4 Pearl millet grain treatments, (a) pearling (b) ohmic heating with temperature probe (c) infra-red treatment
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Clusterbean

Evaluation of entries at multi-locations: Fourty eight
entries along with three checks (RGr-20-15, RGr-18-1
and RGC-1033) were evaluated for higher yield under
rainfed condition in four station trials (twelve entries in
each trial) at Jodhpur, Bikaner and Pali (Table 2.5). In
station trial-1, four entries (CAZG-20-27, CAZG-20-38,
CAZG-20-21 and CAZG-21-3) showed more than 10%
yield superiority over the best check, RGr-20-15 (1581.0
kgha). Entry CAZG-20-54 yielded 17.3% more over the
best check, RGr-20-15 (1486.3 kg ha") in trial-2; entries
CAZG-20-40 (34.8%), CAZG-20-59 (24.5%), CAZG-
20-46 (23.6%) and CAZG-20-56 (10.7%) out yielded
over the best check, RGr-18-1 (1348.4 kg ha™) in trial-3,
while in station trial-4, entry CAZG-20-66 and CAZG-
20-31 recorded 14% yield increment over the best check,
RGr-18-1(1459.5kgha™).

qIferaT 2.5 WG g H SEQR 3R dBrR # 99 Sua & oy ar @1 wfaftedl &1 uee=

Table 2.5 Performance of clusterbean entries for seed yield at Jodhpur and Bikaner during kharif 2024

Entries
Jodhpur

Station trial-I

CAZG-20-27 1857.4
CAZG-20-38 1827.8
CAZG-20-21 1830.6
CAZG-21-3 1771.3
CAZG-17-4-1 2045.4
CAZG-19-9 1590.7
CAZG-21-2 1868.5
CAZG-20-17 1806.5
CAZG-20-8 1634.3
CAZG-20-37 1417.6
CAZG-20-28 1772.2
CAZG-19-7 1772.2
RGr-20-15 check 1602.8
RGr-18-1 check 1658.3
RGC-1033 check 1521.3
Location mean 1731.8
Coefficient of variation (%) 9.69

Grain yield (kg ha™) % change over
Bikaner Mean best check

1882.9 1870.1 18.29
1741.7 1784.7 12.89
1673.1 1751.9 10.81
1706.0 1738.7 9.97
1392.6 1719.0 8.73
1757.4 1674.1 5.89
1321.3 1594.9 0.88
1319.0 1562.7 -1.16
1321.8 1478.0 -6.51
1524.1 1470.8 -6.97
1100.9 1436.6 -9.14
1068.5 1420.4 -10.16
1559.3 1581.0 0.00
1269.0 1463.7 -7.42
1023.6 1272.5 -19.52
1444.1 1587.9 -

13.69 - -
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Entries

Station trial-II
CAZG-20-54
CAZG-21-23
CAZG-19-10
CAZG-20-22
CAZG-20-52
CAZG-21-24
CAZG-20-50
CAZG-21-19
CAZG-21-27
CAZG-20-55
CAZG-16-12
CAZG-20-51

RGr-20-15 check
RGr-18-1 check
RGC-1033 check

Location mean

Coefficient of variation (%)

Station trial-I11

CAZG-20-40
CAZG-20-59
CAZG-20-46
CAZG-20-56
CAZG-20-58
CAZG-20-49
CAZG-20-63
CAZG-20-62
CAZG-20-60
CAZG-20-57
CAZG-20-45
CAZG-20-61

RGr-18-1 check
RGr-20-15 check
RGC-1033 check

Location mean

Coefficient of variation (%)

Jodhpur

1711.1
1486.1
1506.5
1511.1
1355.6
1450.0
1162.0
1237.0
1325.0
1196.3
1209.3
1034.3
1352.8
1450.9
1563.0
1370.1

13.12

1876.9
1763.9
1467.6
1486.1
1520.4
1372.2
1496.3
1549.1
1761.1
1493.5
1445.4
1365.7
1561.1

1428.7
1608.3

1546.4
10.55
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Grain yield (kg ha™)
Bikaner

1775.5
1742.6
1588.0
1578.7
1453.7
1218.5
1411.6
1336.1
1108.3
1180.1
1141.2
1256.0
1619.9
1381.0
1114.4
1393.7

17.00

1759.3
1594.4
1864.8
1498.6
1406.0
1388.0
1245.4
1188.9

972.7
1219.4
1086.6
1020.8
1135.6

1090.7
804.2

1285.0
17.04

Mean

1743.3
1614.4
1547.2
1544.9
1404.6
13343
1286.8
1286.6
1216.7
1188.2
1175.2
1145.1
1486.3
1416.0
1338.7
1381.9

1818.1
1679.2
1666.2
1492.4
1463.2
1380.1
1370.8
1369.0
1366.9
1356.5
1266.0
1193.3
1348.4

1259.7
1206.3

1415.7

% change over
best check

17.29
8.62
4.10
3.94

-5.49

-10.23
-13.42
-13.44
-18.14
-20.06
-20.93
-22.95
0.00
-4.73
-9.93

34.83
24.53
23.57
10.68
8.51
2.35
1.66
1.53
1.37
0.60
-6.11
-11.50
0.00

-6.58
-10.54



Entries
Jodhpur

Station trial-IV

CAZG-20-66 1531.5
CAZG-21-31 1577.8
CAZG-21-13 1513.0
CAZG-21-1 1325.0
CAZG-21-92 1473.1
CAZG-20-64 1214.8
CAZG-20-67 1213.0
CAZG-20-68 1264.8
CAZG-21-18 1359.3
CAZG-17-4-5 1150.0
CAZG-19-9-1 1242.6
CAZG-20-65 1124.1
RGr-18-1 check 1292.6
RGr-20-15 check 1341.7
RGC-1033 check 1331.5
Location mean 1330.3
Coefficient of variation (%) 13.68

(1348.4 fIT. URT TIFCIR) B JaTT | 31feH I, STafds
gfaftedt figorssi—20-66 @R ATSISoll-20—31 o
RS WRIET—4 H, FIIS g AFG IMRONSIR—18—1
(1459.5 fo5.3. 9T TaCaR) T o1 H SUS H 14 Hlererad |
31fdre gfg <ems |

TR H T HHTUT 3R YT |IRAT il Hodiah: Wb g
H el & geR H fafdedn, 2w, iR Sus gurR & fory
1000 ¥ 2TfrH BT | FHROT g9 & YA by 0| 39
sl # 18 fafder Ara—fdar &1 wnfier fdar T qor 15
HHROT—HATSTT ¥ 27 FHIAT Hierdl U<t gs (q1ferT 2.6) |
IUYTh Y TR, IR AR I=d Ul 8 9979 b oIy
fafi=1 wieon & dgq SaRafid SR =g+ |fd g de
H YAFHROT ATHUT BT Hed e [T T (ATTeTenT 2.7) |

TER & Sl | g Ifgerlu AR & el e B
YEHIOT v QAT 3raeraer fAfr &1 IuanT fahar T |
TR (e JMRSII—1033) @ ISl &I 79 mgd uril
TR TIT AT GSRYH & Aol & (o 3R YoT 9RT |
BT2T §IRT 3T T 1T | G USIRUH dl G&H uTdey 4
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Grain yield (kg ha™) % change over
Bikaner Mean best check
1784.3 1657.9 13.59
1735.6 1656.7 13.51
1689.4 1601.2 9.71
1797.7 1561.3 6.98
1555.6 1514.4 3.76
1790.7 1502.8 2.97
1751.9 1482.4 1.57
1693.5 1479.2 1.35
1560.2 1459.7 0.02
1692.6 1421.3 -2.62
1375.0 1308.8 -10.33
1386.1 1255.1 -14.01
1626.4 1459.5 0.00
1200.9 12713 -12.90
1178.7 1255.1 -14.01
1587.9 1459.1 -
16.06 - -
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New crosses attempted and breeding materials
evaluated: More than 1000 manual hybridization were
attempted involving 18 diverse parents for diversification
of plant type, earliness, and yield improvement in kharif
season. Twenty-seven putative pods were recovered
representing 15 cross combinations (Table 2.6). A large
number of segregating materials including mutants and
selections were evaluated in different trials for selection
of suitable plant types, earliness, and yield (Table 2.7).

Purification of gum content from clusterbean: Ethanol
precipitation method was used for gum purification from
seeds. Seeds of clusterbean (cv. RGC-1033) were soaked
in hot distilled water and endosperms were separated
manually from seed coat and germ portion. Dried
endosperms were ground into fine powder and sieved (0.5
mm). Powdered samples of seed meal, endosperm and
commercial grade guar gum were used for ethanol
precipitated gum extraction (Fig. 2.5a, b, ¢). The ethanol
precipitated yield of gum varied from 74.2% to 96.4% in
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Parents No. of pods
RGC-936 x CAZG-110 2
CAZG-16-12 x RGC-1066 1
CAZG-16-12 x CAZG-16-1 1
RGr-20-15 x RGC-1066 2
RGr-20-15 x CAZG-15-5-8 1
CAZG-16-3-4 x RGC-1066 4
CAZG-16-3-4 x CAZG-15-3-8 2
CAZG-20-17 x CAZG-110 1
CAZG-20-17 x IDB-10 5
CAZG-20 x CAZG-15-3-8 2
CAZG-20-53 x RGC-1002 1
CAZG-15-5-8 x CAZG-16-21 2
RIL-116 x RGC-1033 1
RIL-116 x CAZG-16-21 1

RIL-116 x RGr 18-1

AITDRT 2.6 Y Ahel HHRN (h1¥) BT faa=or
Table 2.6 Details of newly attempted successful crosses

Remarks

Flower colour, plant type, ground clearance and yield
Flower colour and plant type

Flower colour and basal branching

Flower colour, plant type and yield

Flower colour, plant type and regular bearing, earliness, yield
Flower colour and plant type

Flower colour, plant type and regular bearing

Flower colour, plant type, ground clearance and earliness
Flower colour, plant type and earliness

Flower colour, plant type and regular bearing

Flower colour, plant type and bold seeded

Plant type, earliness and regular bearing

Plant type, earliness and yield

Plant type and earliness

Plant type, earliness and yield

AIfeTdT 2.7 W% & AR Jedldb Bl T8 FoT=d AUl BT faavor
Table 2.7 Details of breeding material evaluated during kharif 2024

Details Number Selection
Multi-location station trials (Bikaner, Pali and Jodhpur) 48 11
Preliminary evaluation trials 54 12
Trait specific mutants/selections 200 32
New crosses attempted involving 18 diverse parents >1000 15
F2 Population derived from 7 parental combinations >5000 550
F3 Plant progenies derived from 10 parental combinations 418 350
F4 Plant progenies derived from 12 parental combinations 288 160
Fs Plant progenies derived from 8 parental combinations 180 32
Fe Progenies derived from 4 parental combinations 25 6
Single plant selections from different bulk populations and mutants - 110

YT 71T iR TR 0.5 A, 71U &) S+l & B forar |
TAT BT IUANT QAT raerqor fafey | 1ig fAepor & forg
o wra (fer 2.5, 1, ) | veHTer sraergor fafer g ure
e DI SUST 74.2 Ufrerd & 96.4 gfoerd & 919 &1, o+
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whole seed meal (74.2%), endosperm (92.6%) and
commercial grade gum (96.4%) but the galactomannan
yield was highly reduced in all the samples, due to the
presence of interfering materials in the precipitates.
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Fig. 2.5 Method for gum content purification from clusterbean seeds, (a) aqueous samples, (b) ethanol precipitation,
(c) filtered and dried samples

R IS gl H 742 HfRrd, YSRUH W 926 HfawId @
qIfTgd I TiE H 964 UfeId g9t @ TS | ETAifd, 37
UHTS 3rgerdi | 3aRIEd Uarel & SufRerfd & HRoT FHl
AT H efae T B SUST H Seelka-1d Bl <@l 713 |

e iq & goaieh & e Saes-anenfia fafer =
foerTa: gIgge AT & SUANT GRA gY AdeiET &
AMHAT B SORE oMRd Iy § IR ISR& Jeor
eT—HSAS,  AeBI—IddeINSH, degolsl  qel
drer—eraeTst Bl enfiet faar 3T | AT B gaara e
W AR BE €S ddb BZST AT AT | BISSE fhU 1Y
T (0.50 UT) BT 100 . AT AIfETH Wice IHx (g
4.5) & ATt Af3a favar a1 9ur $9H detdeiaT & JET
BT faweryor fohar T | Fefdeia &1 AT 11.40 ¥ 72.42
I 3T 100 ITH & 9 9T T, ST 11.40 T UfT 100 U
qof 15T 3TTCT H, 41.67 TTH UfT 100 TTH USRUH H TAT 72.42
7 fer 100 I ARG IS TaR W H U1g TE | IOF 9
IR VeI A1 H I8 A1 Ugel 9 g fafd, R 25
el A TAgel &1 SuART faar T, @ et H 79.3
mfererd &iiR 31.5 ufererd a1y urg T8 | ool SORE
DI ATAT BT IIHR (20 FfT) STINT TR WR HeTaeHad &
AMdber H 32,62 wfrerd qof 191 amer #, 14.57 wfderd
TSRYH H TAT 17.33 Tfrerd 1foTie Is R T4 T4
gfg <@ TS | AeHAdaRIRTSS d fleT—H=el &
Hgeh STUANT (20 IfFe) | gul &1 3MmeT (19.45 U™ U
100 TTH), TSRUH (64.21 TTH WY 100 U™), 3R arforires
TS TaRIH (91.56 TTH T 100 UTH) AT H HeTaeHaT B
AT # 31R 1fdrs gfg <ot a1 8 |

TR AGoR $dd I I Hegerol (1 3R 2
. gfa am; 15 &R 30 i) TSRS &1 Ml U g
TSIRgH €lel (0.5 Ufaerd aod /aoie) § | eldeiiad &l
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Development of enzyme-based method for
galactomannan estimation: The enzyme-based method
for galactomannan estimation comprises four enzymes
viz. B-mannanase, a-galactosidase, cellulase and p-
galactose dehydrogenase using hydrate samples. Samples
were hydrated continuously for six hours on magnetic
stirrer. The hydrated sample (0.5 g) was mixed with 100
mM sodium acetate buffer (pH 4.5) and used for analysis
of galactomannan content. Galactomannan content
ranged from 11.4-72.42 g 100 g" in whole seed meal (11.4
g 100 g"), endosperm (41.67 g 100 g") and commercial
grade guar gum (72.42 g 100 g"). This was significantly
higher in whole seed and endosperm sample (by 79.3%
and 31.5%) as compared to earlier tested method of
utilizing 25 mM NAD'. Further, increased addition of
B-Mannanase (20 units) showed enhanced
galactomannan estimation by 32.62%, 14.57% and
17.33% in whole seed meal, endosperm, and commercial
grade guar gum samples, respectively. Co-application of
a-Galactosidase and B-Mannanase (20 units) further
enhanced the galactomannan content in whole seed meal
(19.45 g 100 g"), endosperm (64.21 g 100 g') and

commercial grade guar gum (91.56 g 100 g™).

Cellulase (A4spergillus niger) enzyme (1 and 2 mg
g'; 15 and 30 unit) were used for enzymatic hydrolysis of
galactomannan content using wet ground endosperm
solution (0.5% w/w) at pH value of 5.0 and temperature of
50°C. The solutions were agitated (200 rpm) for 4 h
hydrolysis and the galactomannan content was estimated.
Cellulase at 2 mg g concentration resulted in more than
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TS

forenfiaa U goifena U= ATHT: 9 2020 9 379 T qS
B Bl o3 wfAftcdl qg—vene qiied &g Rad
IRAT FAfad aer gRAoET aeon # wnfye @ T8 |
PBIONI Ae—4  (AIoTSuHel—18—2) IR FHoNI HIG—5
(AISTSUHI—18—5) ATHd &I IS Bl fhedl Bl <97 H Tl
Tg JRNgfad fear &, 9 9dss w9+ a fo
(3TRUHaN—257; 468 fH.IM. U TFCAR) &I Tl ¥ 25
wfererd ¥ 31 Iust T @) T8 B | &1 7 fl, Bwron
Alg—6  (HISISUHN—18—3) IR HIo™l  HAIG—7
(AoTSyHsii—18—4) @I 3faaxvT =g fafed fdar g,
RreiM Adsrs AMd fom (JTRTHsN—257; 518 fh.am. ufa
TFCIR) DI AT | 20 URALTT ¥ AfAF IuST T9f Bl 7 | AR
gfaftedt, HoreuAsii—20—8 iR HoreTH—20—11 @I

80 g 100 g' of galactomannan content in endosperm
samples of RGC-1033.

Moth bean

Breeding material developed and evaluated: A total of
eight moth bean entries have been contributed in
coordinated varietal trials for multi-location evaluation
since 2020. Two moth bean varieties, i.e., CAZRI Moth-4
(CZMO-18-2) and CAZRI Moth-5 (CZMO-18-5),
notified for cultivation in the country, realized more than
25% yield superiority over the best check (RMO-257; 468
kgha'). Two varieties, i.e., CAZRI Moth-6 (CZMO-18-3)
and CAZRI Moth-7 (CZMO-18-4) having yield
superiority (>20%) over the best check (RMO-257; 518
kgha™), have been identified for release. Four entries were
promoted for evaluation in AVT-II (CZMO-20-8 and
CZMO-20-11) and AVT-1 (CZMO-20-9 and CZMO-21-
8) having yield superiority (>10%) over the best checks
(Table 2.8). Four entries (CZMO-18-10, CZMO-18-12,
CZMO-20-12 and CZMO-20-17) were contributed in
IVT for multi-location evaluation in coordinated varietal
trials during kharif 2024.

arfereT 2.8 = =i R AT FHf~ad e weren § die @7 ufaftedt o1 Sust weeH

Table 2.8 Yield performance of moth bean entries in CVT conducted across the locations

Entries Grain yield (kg ha™) Variation over best
2020 2021 2022 2023 Mean check (%)
CZMO-18-2 768 583 522 - 596 27.4 (BC-468 kg)
CZMO-18-5 594 581 585 - 585 25.0 (BC-468 kg)
CZMO-18-3 - 570 577 720 628 21.2 (BC-518 kg)
CZMO-18-4 - 604 553 736 652 25.9 (BC-518 kg)
CZMO-20-8 - - 587 697 642 16.5 (BC-551 kg)
CZMO-20-11 - - 589 668 629 14.2 (BC-551 kg)
CZMO-20-9 - - - 756 756 26.8 (BC-596 kg)
CZMO-21-8 - - - 695 695 16.6 (BC-596 kg)
CZM-2 (C) 450 391 475 581 - 436/488/528/581
RMO-257 (C) 447 441 505 596 - 468/518/551/596
RMO-2251 (C) 483 399 426 588 - 427/477/507/588
Locations 3 6 6 7 - 15/19/13/7
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Hybridization and mutagenesis breeding tools were
used for moth bean improvement. The details of breeding
materials developed and evaluated in different trials for
further selection and identification of suitable plant types
for wider adaptation are presented in Table 2.9.

dIfelepT 2.9 WP kg & AR [AHRid Td Gedifehd #1S &l goi== |l
Table 2.9 Moth bean breeding material developed and evaluated during kharif season

Breeding material Details
Station trials (6)

Preliminary evaluation 60 entries with 3 checks
Mutants/selections 300 (diverse plant types)
F2 population

F3 plant progenies

RIS AR AT 2 TRITSTAT GRIE0T H Tg—ITIeh
a1 B A # afnfera fasan war |

A8 & 415l # YUR B ADHRUT TAT IASTD ST oI
o faensil @1 SudT fhar war | arferer 2.9 4 faf=
wievll H et vd gedifhd gora AdT &1 faaRor
TR T T B, FOTAehT Se¥d @ Sher 5q SUITh
UIeT JpTRI BT I Ud g8 dr PRAT G |

YT ufafedt o tenfren udeunt § ueaie: oE
WIS aRIeol § A8 SIHuTedl &I Jedidh fhar 13T,
R I® TRIeTor § 12 wfafedt qorr O Ad fh, T
IoTSTH—4, HISTSUA—5 iR STRUAN—2251 BT ArPAfrd
oo v (arferat 2.10) | =1 Tteroli &1 wfarfafere &=
qrel 33 ufaftedt 9 Su=—eme wiew # HdUs AMh
o= @1 o1 H 20 TfTRre A 31f¥ SUST BI 23T TR
Eall

ST

S ¥ fafy=ar @ 9o ScaRady uoi gRT faff=ar
UeT o BY, IR fbH /S ufthal, g Sikil—4,
JROTS—19, HIoTSHI—94 (3T TAT AoTed-96 (WS
gu) Bl ay 2019—20 b QRTT IHT fBRUI BT diE TR,
TAT 200, 250, 300, 400, 3R 500 SHATS A IUATRT fehan
AT | el 589 UHEIT ¥ Ufth &I TH5 |l &I T START I
AT gRad=1 Tdet Uiel 3iR 3 Uikl ol 3reT & foran
T | 3 URRAT § WHwUdT UG aieHIadT ol T, O

12 entries + 3 (checks) in each trial

400 plants (CZMO-2-47 x MBS-845)
CZMO-18-4 x RMO-257 (205) & CZMO-20-2-2 x CZM-2 (160)
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Selections
22
15
232
40
125

Evaluation of promising entries in station trials:
Promising moth bean genotypes were evaluated in six
station trials comprising of 12 entries each with three
check varieties, i.e., CZM-4, CZM-5 and RMO-2251
(Table 2.10). Thirty-three entries representing different
trials exhibited more than 20% yield superiority over the
best check in respective trials.

Cumin

Creation of variability: To create variability through
mutation breeding, four varieties/germplasm lines viz.,
GC-4, RZ-19, CZC-94 (early), and CZC-96 (white
flower) were treated with five doses of gamma rays viz.,
200, 250, 300, 400, 500 Gy during 2019-20. A total of 589
plants to row progenies (M, generation) were planted and
589 probable variable single plants and 3-line bulks were
harvested from all the treatments and were threshed
separately. These lines showed uniformity and
desirability consisting variability for growth behaviour,
leaf density, plant type, days to flowering, flower colour
etc. Three trials with mutation bulk, harvested last year,
were planted with checks. These trials exhibited
variability generated from parental lines and have some
significance for mutant specific characters and their
performance over the respective checks.
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Station trial-I

dTfeTepT 2.10 TeITf~Iep TRIGTON H HIS S UTeUl &l SUST Ug3+

Table 2.10 Yield performance of moth bean genotypes in station trials

Station trial-I11

Station trial-I11

Entries Yield Entries Yield Entries Yield
(kg ha™) (kg ha™) (kg ha™)
CZMO- 1998 CZMO- 2537 CZMO- 2068
20-11 (26.7) 19-9 (39.5) 20-28 (39.8)
CZMO- 1976 CZMO- 2413 CZMO- 1975
18-10 (25.3) 21-16 (32.7) 20-32 (33.5)
CZMO- 1961 CZMO- 2357 CZMO- 1974
20-17 (24.4) 21-11 (29.6) 20-25 (33.5)
CZMO- 1962 CZMO- 2349 CZMO- 1949
20-6 (24.4) 18-8 (29.1) 20-22 (31.8)
CZMO- 1934 CZMO- 2324 CZMO- 1901
20-12 22.7) 21-5 (27.8) 20-30 (28.5)
CZMO- 1929 CZMO- 2303 CZMO- 1867
20-9 22.4) 18-9 (26.6) 20-24 (26.2)
CZMO- 1917 CZMO- 2237 CZMO- 1847
18-11 (21.6) 21-7 (23.0) 20-27 (24.9)
CZMO- 1874 CZMO- 2236 CZMO- 1846
20-8 (18.9) 21-10 (22.9) 20-26 (24.8)
CZMO- 1830 CZMO- 2150 CZMO- 1790
20-14 (16.1) 21-12 (18.2) 20-31 (21.0)
CZMO- 1796 CZMO- 2126 CZMO- 1771
21-8 (13.9) 21-6 (16.9) 20-29 (19.8)
CZMO- 1677 CZMO- 2031 CZMO- 1594
20-13 (6.4) 21-14 (11.6) 20-23 (7.7)
CZMO- 1615 CZMO- 1971 CZMO- 1583
18-12 (2.4) 20-15 (8.4) 20-21 (7.0)
CZM-5 1577 CZM-4 1819 CZM-5 1479
(Ch.) (0.0) (Ch.) (0.0) (Ch.) (0.0)
RMO- 1556.9 CZM-5 1781 CZM-4 1428
2251(Ch.) (-1.3) (Ch.) (-2.1) (Ch.) (-3.5)
CZM-4 1447 RMO- 1732 RMO- 1415
(Ch.) (-8.2) 2251 (-4.8) 2251 (-4.4)
(Ch.) (Ch.)

Trial 1792 Trial 2183 Trial 1734
mean mean mean

CV (%) 10.08 CV (%) 10.19 CV (%) 7.50

Ch. — check; CV — coefficient of variation
* Figure in parenthesis - variation over the best check (%)

Station trial-1V

Station trial-V

Station trial-VI

Entries Yield Entries Yield Entries Yield
(kg ha™) (kg ha™) (kg ha™)
CZMO- 2590 CZMO- 1883 CZMO- 2397
20-34 37.9) 20-56 (24.6) 20-58 (26.5)
CZMO- 2372 CZMO- 1821 CZMO- 2361
20-36 (26.3) 20-51 (20.4) 20-64 (24.6)
CZMO- 2324 CZMO- 1784 CZMO- 2325
20-38 (23.7) 20-50 (18.0) 20-65 (22.7)
CZMO- 2188 CZMO- 1735 CZMO- 2199
20-41 (16.5) 20-54 (14.7) 20-57 (16.1)
CZMO- 2128 CZMO- 1724 CZMO- 2187
20-42 (13.3) 20-49 (14.1) 20-61 (15.5)
CZMO- 2101 CZMO- 1696 CZMO- 2145
20-39 (11.9) 20-52 (12.2) 20-62 (13.2)
CZMO- 2093 CZMO- 1662 CZMO- 2132
20-40 (11.4) 20-48 (10.0) 20-66 (12.5)
CZMO- 2060 CZMO- 1660 CZMO- 2075
20-35 9.6) 20-45 9.8) 20-59 9.5)
CZMO- 2036 CZMO- 1623 CZMO- 2060
20-33 (8.4) 20-47 (7.3) 20-60 (8.7)
CZM-5 1878 CZMO- 1557 CZMO- 1906
(Ch.) (0.0) 20-53 (3.0) 20-63 (0.6)
CZMO- 1820 CZMO- 1537 CZMO- 1740
20-44 (-3.1) 20-55 (1.7) 20-67 (-8.2)
CZM-4 1813 CZMO- 1531 CZMO- 1580
(Ch.) (-3.5) 20-46 (1.2) 20-68 (-16.6)
CZMO- 1804 CZM-4 1512 CZM-5 1894
20-37 (-4.0) (0.0) (0.0)
CZMO- 1751 CZM-5 1455(-3.8) CZM-4 1773
20-43 (-6.8) (-6.4)
RMO- 1704 RMO- 1660(9.8) RMO- 1556
2251 (Ch.) (-9.3) 2251 2251 (-17.9)
Trial 2095 Trial 1661 Trial 2071
mean mean mean
CV (%) 12.45 CV (%) 12.39 CV (%) 14.89

[T Tgiy, u<il =7cd, UIe &1 UPR, el M DI e,
el &1 T I71fe Seruit # faferar uig 8 | A el &
11 ool 99 Sarfed SaaRadw ufaftedi & = wRiefor
U Y | 39 TIeroi 7 S URpal S At W
wY 9 WelRid gs, R @ ulafcdl faflre saRafid
&0 AT dEax TSI @ oy e —3ue A fhed @
T H HEQUl UTE TS |
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Development of suitable plant types for higher yield
and better adaptability: One multi-location trial of
cumin with six test entries and four check varieties was
conducted at two locations, i.e., Jodhpur and Bikaner.
Data for seed yield was recorded for Bikaner location only
as the crop was severely infested by wilt at Jodhpur.
However, the genotype CZC-135 showed less mortality,
i.e., only 5% inall the replications (Table 2.11).
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Table 2.11 Seed yield performance at Bikaner and mortality due to wilt at Jodhpur

Entry Seed yield at Bikaner
(kg ha™)
CZC-64 615.7
CZC-73 634.7
CZC-78 583.3
CZC-94 585.7
CZC-104 641.0
CZC-135 705.0
RZ-19 608.3
RZ-209 566.3
RZ-223 689.7
GC-4 688.3
Mean 631.8
CD (0.05) 67.8
Coefficient of variation (%) 6.25

31fereh IUST e g IFTHET o SUTH Wbl o urei o
foerra: B e wfaftedf ok IR 9% i & @
SIRT BT Teh qg—AT(Ieh URIETOT &1 R, Yo SIEYR Ug
dIpTR ¥ SIS fbar 7T | &S SuS iR A & o
g3, Fifdh SR § HAd IWST I §RT TR w4 4
wifad g1 gef, W ggRwl § Siewmed
Arored—135 A3 5 e Jeger & A1 Goad Jurad
8% (aTfetdr 2.11) |

SIRT % Qe I TRIeToT T g Qrexran 12, foras
10 ST Ufthal & A1 IR A et emfie @ T |
3 TRIET0T B gaTs I YARIGRIAT & A1 A5fe0d <ilh
fSSITS 5 BT 7Tg | T TR BT ATHR 1.8 HISR x 3 WY
TAT B fa=IT 30 WAL x 5 WAL @M WA A
ST & il a1 Jga # amdd f=Tar ot 18, foa
B SIFURGT H IS I & UfT AR dfoRIerdsdr o1
yefd fhar | Iefl, 0T T9Ta & BROT 59 SRl 7 §ToT
SUST BT el HRAT AA 8T | {Usel a1 auf & yazi= &
AR WR, & SIURY Aoredl—78 T Aroiedl—104 Bl
Rge R waftad e aRaEre T # aevr 2g IRdd
[ERIRIRIN

SHUTET HioieH-94 0 gag @ fafvw= fafeat w
TeieRT: aY 2020 W 2022 b SR AR Il (R,
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Mortality (%) at Jodhpur

R-1 R-II R-IIT
80 40 60
31 43 80
35 65 2-3
65-70 40 15
15-20 70 30
5 5 5
20 40 15
15 90 35
2-3 35 5
3-4 5-7 5

One station trial on cumin was repeated with ten
germplasm lines with four check varieties. The trial was
undertaken in randomized block design (RBD) with three
replications with plot size of 1.8 m x 3 m and crop
geometry 30 cm X 5 cm. A wide variability was observed
in plant mortality among genotypes, which showed some
resistance against wilt, but found irrelevant while
comparing seed yield. Based on the performance of last
two years, two genotypes namely CZC-78 and CZC-104
were submitted for coordinated testing.

Evaluation of cumin genotype CZC-94 at different
sowing times: Significant differences were realized for
days to flowering, days to maturity, and seed yield among
cumin genotypes (CZC-94 and GC-4) over the locations
(Bikaner, Jodhpur, and Bhuj) when evaluated at different
sowing times since 2020-2022 (Table 2.12). Genotype
CZ(C-94 (44-55 days to maturity) consistently took lesser
days to flower across all locations and years as compared
to GC-4 (63-77 days). The genotype CZC-94 had the
shortest flowering time (44 days) at Jodhpur across the
years. On an average, CZC-94 flowered 22 days earlier
than GC-4 across the locations (55 vs. 77 days in Bikaner,
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SRIGR U4 o) 1R gaTs faferi # fy 7g wedfe # v &
ST (FIoTSHI—94 Td SIRI—4) & d19 Tl 3 al
ey, TRUFEaT afe qAT dIo1 SUST H Al R @ AT
(arferat 2.12) | foreT Hioresii—04 ¥ ) <=t vd auf #
SIRTI—4 &1 T 3§ AR $4 &A1 (44 9 55 &) # B
AT DI 9gRT T2ITS, STafdh SIRI—4 BT Tl 3 3 63 I 77
e &1 97 T | SiEYR ¥ Jied & AR SI9Rey
Hroredi—94 7 41 9l H HaH FHH Wl 37T Pl 7@l (44
o) af3fa @1 | sidw, ¥t Al (f1eeR 7 55 99 77
&=, SeqR ¥ 44 9919 67 34, 3R o1 # 40 99979 63 o)
W Sf—4 @ o # HWoredi-94 H 22 AT Uge B
MY | farvs ¥AToTS™i—94 (96 ¥ 107 &) 1 weIm=ii 3R auf
H SII—4 (123 9 140 Q) @1 G | Rl uRugaar
yef3fa &1 | aide, doredil—94 Y %l (bR 107
T 140 &, SRIGR 105 9911 132 fa=, Y1 96 911 123
fad) W SRfi—4 @1 gorm ¥ 35 a7 ugel uRuaa g% |
gIalfeh, AT 4 JUST & giediv | Sikil—4 (753 |
1151 6.3, U gacaR) =1 T kT4l Ua aul # orswi—94
(644 & 992 fH.IT. 9T TFCIR) BT JaiTT # I=d U &
BT | goT H Aroredi—94 3R SRAI—4 B 9157 U Je-1
<2, olfdhT iR 3R SR # STRI—4 gRT HoreH—94
DI AT H JBR Y& BT 73T (ATferaT 2.12) |

ST forem HisteHt-94 @t fafir garg faferat o yeei
T AT @ STaren e ioresii—o4 # Wl vl o
gars ARl R SIRA—4 @1 o 4 FiRerdb w4 S5
Ugel el 3T T TS BT Gof fhaT T, S Heel Udh WR

T BT g1 3R IR BTl ScdTed BT IMaeIhdT dTel
ygd eEl & fau dmerl 2 (Arferdr 243)| e

44 vs. 67 days in Jodhpur, and 40 vs. 63 days in Bhuj).
Genotype CZC-94 also matured earlier (96-107 days) as
compared to GC-4 (123-140 days) over the locations and
years. On an average, CZC-94 matures 35 days earlier
than GC-4 across all locations (107 vs. 140 days in
Bikaner, 105 vs. 132 days in Jodhpur, and 96 vs. 123 days
in Bhuj). However, the average seed yield of cumin was
significantly higher for GC-4 (mean of 753-1151 kg ha™)
than CZC-94 (mean of 644-992 kg ha™) across locations
and years. In Bhuj, CZC-94 and GC-4 had comparable
yields, but GC-4 outperformed CZC-94 in Bikaner and
Jodhpur (Table 2.12).

Demonstration of cumin genotype CZC-94 at different
sowing times

Days to flowering: Genotype CZC-94 flowers
significantly earlier than GC-4 across all locations and
sowing dates, which is advantageous in regions prone to
late-season heat stress or requires quicker crop turnover
(Table 2.13). The earliness for days to flower in CZC-94
were 39-46 days, 39-56 days and 37-46 days as compared
to GC-4 (58-69 days, 56-72 days and 56-63 days) at
Jodhpur, Bikaner and Bhuj, respectively. In both the
genotypes, earlier sowing (15" October) extended the
flowering period, while delayed sowing (1" January)
resulted in much shorter flowering periods.

Days to maturity: Genotype CZC-94 matured
consistently faster than GC-4, which matured in 82-109
days at Jodhpur, 86-112 days at Bikaner and 92-97 days at

arferadT 212 SIRT & SHATSUl o fAff= el W= U< Jedifd (2020 | 2023)

Table 2.12 Performance evaluation of cumin genotypes across locations (2020-2023)

Year Genotype Days to flower
Bikaner  Jodhpur Bhuj
2020-21  CZC-9%4 54 45 -
GC-4 81 65.7 -
2021-22 CZC-%4 56 44 40
GC-4 72 68 63
2022-23  CZC-%4 - 44 -
GC-4 - 68 -
Mean CZC -94 55 44 40
GC-4 77 67 63

60

Days to maturity Seed yield (kg ha™!)
Bikaner Jodhpur  Bhuj Bikaner Jodhpur  Bhuj
107 105 - 515 624 -
140 130 - 621 1183 -
107 105 96 618 802 992
140 130 123 734 1167 998

104 - 799 908 -

135 - 903 1103 -
107 105 96 644 778 992
140 132 123 753 1151 998
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AT B &Sl fBar 7| SF1 SIAuTRal H, Sfedl gdrg
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ufueedr sety: fHe doredi-94 FROR w0 F Sifi—4
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Bhuj as compared to GC-4 (90-138 days, 94-139 days and
104-127 days) making it as attractive option for early
harvest (Table 2.13).

Seed yield: Genotype CZC-94 yielded consistently lower
than GC-4 ranging from 466-852 kg ha™ at Jodhpur, 133-
610 kg ha' at Bikaner and 460-965 kg ha' at Bhuj.
Genotype GC-4 yielded 346-1004 kgha', 328-815 kgha'
and 323-998 kg ha' at Jodhpur, Bikaner and Bhuj,
respectively (Table 2.13).

Performance under different crop geometries: Cumin
genotypes (GC-4 and CZC-94) were evaluated for seed
yield at different crop geometries (row spacings of 30,
22.5 and 15 cm) during 2020-21, 2021-22, and 2022-23
(Tabe 2.14). Across all years, GC-4 outperformed CZC-

dTfereT 213 =T Il &R I3 gars [IRRl R SIRT SiHvRedl &1 &2
Table 2.13 Performance of cumin genotypes at different sowing time across locations

Date of sowing Bikaner
GC-+4 CZC-9%4
Days to flower
15-Oct 70 49
01-Nov 72 55
15-Nov 72 56
01-Dec 71 51
15-Dec 66 45
01-Jan 56 39
Days to maturity
15-Oct 142 108
01-Nov 139 111
15-Nov 139 112
01-Dec 132 104
15-Dec 125 99
01-Jan 94 86
Seed yield (kg ha™)
15-Oct 790 471
01-Nov 759 476
15-Nov 815 610
01-Dec 685 548
15-Dec 394 256

01-Jan 328 133

Jodhpur Bhuj
GC-4 CZC-9%4 GC-+4 CZC-9%4
61 42 61 39
64 45 61 39
68 44 63 40
69 45 62 39
66 46 56 37
58 39 58 37
132 109 127 97
123 108 124 96
133 104 123 96
138 101 116 95
100 86 106 92
90 82 104 92
443 612 908 918
873 787 921 965
1004 852 998 992
783 721 868 937
618 537 658 828
346 466 323 460
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Table 2.14 Seed yield (kg ha'') of cumin genotypes under different crop geometries

Years Genotypes Row spacing
30 cm 225 cm 15 cm
2020-21 GC-4 12.9 9.7 9.8
CZC-94 7.6 8.9 5.5
2021-22 GC-4 10.2 10.3 9
CZC-94 8.3 9.7 9.3
2022-23 GC-4 12 10.7 8.4
CzZC-94 7.6 8.7 8
Mean GC-4 11.7 10.2 9.1
CZC-94 8.3 8.7 7.6

S SUS: fvw Worel-94 @1 A9 SUST SiRfl—4 @Y
G # FRAR B4 &, ST SIEYR 466 4 852 .. wfc
TR, AR H 133 F 610 fH.I1. 9T 2acaR iR yof #
460 ¥ 965 foh. 3. U TacaR & 919 W& | fre SiRfl—4
SR, dIBR 3R Yol H HA: 346 A 1004 fp.IM. Wl
TICIR, 328 ¥ 815 T, Tfc gacaR AT 323 A 998 fh.T.

U eFCIR 19T SUST g90TS (ATfelehT 2.13) |
{

fafyr= wae wanfafaat § ueei=: o 2020—21, 2021—22 T4
2022—23 H SIRT & SIFUTHRUT (STRf—4 37R Hored—94) BT
fafa= wad snfafeat (Wi afax 30, 225 3R 15 WHL) W)
91 Ul & forg giffeea fasar an (@rferer 2.14) | &0
gyt #, SRfl—4 7 FRAER ® I AoTsd—94 & I8 Uged
fora, oIt Srferehad Jid dieT Icared (1170 fh.3T. ufcr
TICIR) 30 WAL GRe fR W Tof fhar Tar| Am=a:
Aroredi—4 1 T UK IeRT ofiR 8T # SRAI—4 BT Ja
H A i U YT B, el a¥ 2021—22 H gAGT USwH

94 consistently, with its highest mean seed yield (1170 kg
ha') observed at 30 cm spacing. In general, CZC-94
showed lower seed yield as compared to GC-4 across all
row spacings and years, except in 2021-22, when it
performed comparably at 22.5 and 15 cm row spacings.
The highest seed yield for CZC-94 was recorded in 2021-
22 at 22.5 cm row spacing (970 kg ha™), which was close
to the yield of GC-4 (1030 kg ha") in the same year and
row spacing. On an average, CZC-94 performed the best
(mean yield of 870 kg ha™) at 22.5 cm row spacing, which
demonstrates its adaptability at narrower row spacing,
which may make it suitable for specific cropping systems.

Evaluation at farmers' field in Jodhpur: A total of 5
field trials of CZC-94 keeping GC-4 as area check were
conducted in front line demonstrations in villages of
Jodhpur (Table 2.15).

AITBT 2.15 HYBT & Wl W Py MY wieron § Iusl JezH

Table 2.15 Yield performance at farmers’ field trials

Name of beneficiary Village
Sh. Tiku Ram s/o Purkha Ram Dadipanada
Sh. Oma Ram s/o Runicha Ram Beru
Sh. Jetha Ram s/o Purkha Ram Beru
Sh. Arvind Lol s/o Sri Ram Beru
Sh. Laxman Ram s/o Ramu Ram Beru

Mean yield
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Yield (kg ha)
GC-4 CZC-94
(12 kg seed ha™!) (15 kg seed ha™!)
540 533
570 613
520 533
520 543
490 473
528 539
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Screening of cumin germplasm/genotypes for wilt
disease: A total of 147 cumin genotypes with two
susceptible checks (RZ-209 and MCU-9) were screened
for the resistance to Fusarium wilt under sick plot
conditions in Jodhpur. Fusarium wilt inoculum was
applied five times at 15 days before sowing, two days
before sowing, at the time of sowing, 30 days after sowing
(DAS), and 70 DAS. The incidence of wilt was recorded
at the highest (100%) in check lines, i.e., MCU-9 and RZ-
209 along with 128 tested genotypes. Although, none of
the genotypes showed resistance to wilt incidence, CC-57
showed incidence of 69.6% and 18 genotypes were in the
range of 80%-90% incidence.

Isabgol

A total of 128 accessions of isabgol, collected from
ICAR-NBPGR, New Delhi and Agricultural University,
Jodhpur, were evaluated for growth and yield parameters
using an augmented design having four checks (FI-1, GI-
3, RI-2 and GI-4). Considerable diversity was observed
for the traits studied viz. 45-64 for days to first flowering,
113-127 for days to maturity, 43-235 for spikes plant”, 3.4
to 7.2 cm for spike length, 37 to 189 for seeds spike" and
6.910 30.4 g for seed yield plant” (Table 2.16 and Fig. 2.6).
Different accessions for desired traits like early maturity,
semi-laxed spike and longer spike were identified.

AR 2.16 SHIA DI TbAd URUBY Td AFG (bl § gfg gd Iusl wleron o fafdear
Table 2.16 Variability for growth and yield parameters in collected accessions and check varieties of isabgol

Parameter Days to first Days to No. of spikes Spike length No. of seeds Seed yield plant™!
flowering maturity plant! (cm) spike’! (€3]
Accessions
Range 45-64 113-127 43-235 3.40-7.16 37-189 6.9-30.4
Mean 58.5 121.2 98.8 49 104.0 13.5
CV (%) 8.1 3.1 30.1 14.3 19.3 31.2
Checks
FI-1 61.4 119.5 89.4 43 96.2 11.7
GI-3 59.4 121.4 83.9 4.8 96.9 10.9
RI-2 64 126.0 79.2 4.6 95.2 10.8
GI-4 61.1 121.0 86.2 52 88.6 9.6
Mean 61.5 122.0 84.6 4.7 94.2 10.7
CV (%) 3.1 2.3 5.1 7.6 4.0 8.0
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Fig. 2.6 Variability in spike length observed in different accessions
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AHATI-TAGIAGISR, 5 fleell &R Py
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IR AFS G (THIME—1, SHTS—3, 3MRAMS—2 3R
STIaMS—4) & w7 fawaTRa fesms= # gfg vd Sust veai &
3R UR HedTdh foham 14T | S1eare fag Y [on, JorT ugel
ol 3T &I 7@l (45 9 64 &), TRYFaar &1 @ (113 |
127 f&71), IS U R qiferdl &I AT (43 9 235), drferal
D Ad1E (34 7.2 AL, UG qrell H 911 B HE@T (37
I 189) iR wfay diem 957 ST (6.9 W 304 UMW) H
Seerg-g fafderar <& 78 (arferat 2.16 dr faF 256) |
qre=g I[ON, JAT AT aRuFadr, sei—grell arferdi iR

Submission of gene sequences: Gene sequences of 18
pathogenic isolates viz., Fusarium species,
Macrophomina phaseolina and Lasiodiplodia
theobromae were submitted to NCBI, USA database and
gene bank accession numbers were obtained.

Seed production of agricultural crops

In seed production program undertaken at Jodhpur
and Bikaner, 48,333 kg seed of different rabi and kharif
crops were produced. Truthfully labelled seeds of
different varieties of pulses, seed spices and oilseeds were
produced under Mega Seed and Creation of Seed Hub
project (Table 2.17).

AIAPT 2.17 a¥ 2024 S SR ITed 41T BT A
Table 2.17 Seed produced during year 2024

Crop Variety Production (kg)
Seed hub project Mega seed project

Moth bean CAZRI-Moth-2, CAZRI-Moth-4, CAZRI-Moth-5, RMO-2251 2,432 -
Mung bean IPM-205-7, MH-421, GAM-5 28,890 -
Clusterbean RGC-1033, RGC-936 - 6,524
Mustard NRCHB-101, DRMRIJ-31 - 3,936
Cumin GC-4 and CZC-9%4 - 6,551

Total 31,322 17,011
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Treatment validation for mitigation of heat stress in
mustard: Mustard variety NRCHB-101 was sown in late
sown conditions with three treatments, i.e., control (no
spray), package of practice (no spray) and hormonal
treatment of 400 ppm salicylic acid spray at vegetative
and flowering stages. All the phenological, growth and
yield parameters were observed. The effects of treatment
were found non-significant for all the parameters and
control was found superior over the treated plot.

Trees, fruits and shrubs

Morphological and molecular characterization of
provenance-cum-progeny trials

Khejri (Prosopis cineraria): Provenance-cum-progeny
trial of khejri consisting of 144 trees and having 48
progenies collected from eight provenances of western
Rajasthan was established in 4 m (row spacing) x 4 m
(plant spacing) geometry and three replications (one
progeny per mother tree) in July 2020 (Fig. 2.7). The mean
plant height of the provenances ranged from 2.38+0.13 to
3.24+0.22 m showing non-significant differences (Table
2.18). The mean collar diameter and number of branches
of the provenances varied from 28.62+3.22 to 40.84+4.21
mm and 4.11+0.83 to 5.17+0.73, respectively (Table
2.18).

Rohida (7ecomella undulata): Provenance-cum-
progeny trial of rohida consisting of 210 trees and having
35 progenies of 10 provenances of western Rajasthan was
established with three replications in August 2019 (Fig.
2.8). Later on, two progenies per tree from each

R 2.7 WS @1 IART—Aqg—dfa gRIerr
Fig. 2.7 Provenance-cum-progeny trial of khejri
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Table 2.18 Variation in mean plant height, collar diameter and number of branches in khejri
Provenance Plant height (m) Collar diameter (mm) Number of branches

Range Mean+SE Range Mean+SE Range Mean+SE

Bhadriya (Jaisalmer) 2.0-4.2 3.24+0.22 24.7-57.6 40.84+4.21 43-53 5.1740.73
Karola (Jalore) 2.1-3.7 2.934+0.37 23.8-55.9 40.25+8.63 3.6-5.3 4.50+0.17
Kundal (Barmer) 2.4-3.8 2.88+0.10 28.3-58.7 39.23+1.74 3.3-5.0 4.174+0.00
Lamba (Jodhpur) 2.3-3.0 2.76+0.11 28.5-48.2 36.0443.25 3.3-5.0 4.1140.83
Nimbri Kalan (Nagaur) 1.8-3.0 2.38+0.13 17.3-40.5 28.62+3.22 3.0-6.0 4.3340.25
Absar (Churu) 24-35 2.91+0.24 30.4-57.5 39.3145.39 4.0-6.0 4.83+0.25
Baragaon (Jhunjhunu) 1.9-2.9 2.42+0.21 17.1-44.1 29.25+4.66 3.7-47 4.28+0.53
Thikariya (Sikar) 2.4-3.1 2.8340.12 28.5-43.4 35.34+0.58 3.7-5.7 4.7240.53
Critical difference (CD) NS NS NS

238+013 ¥ 3244022 HicX T& Tof B Mg, oA
R—urefa 3R gwIfa (arferanT 2.18) | 3T BieR N iR
IS DI ATATSI DI FET AT 28.62+3.22 1 40.84+4.21
A @R 411£083 H 517+073 q&H UET ITAT
(arferept 2.18) |

TfEsT: ufderl ISRA™ & 10 S & 210 Ut 3R 35
HA! dret ATTST BT IGH—AE—HTT IRIET0T TR 2019
# A uforafodl & A wenfud fosar T (fr 2.8) | 91 #,
O | U B XY 2.7 HeR W 54 HeX d6 99 B forg
TS AfdIBia | Ui U &1 | @l ger faar w1, Siefd
G W Uk BT g 4.5 AR BT | ST H Ul BT A
$ATE 3.27+0.13 ¥ 3.72+0.07 WX Td U T, JIfY iR

replication were removed to increase plant-to-plant
distance from 2.7 m to 5.4 m while row-to-row distance
was 4.5 m. The mean plant height of the provenances
ranged from 3.2740.13 to 3.72+0.07 m though the
differences were non-significant (Table 2.19). The mean
diameter at breast height (DBH) and number of branches
varied from 34.12+0.94 to 50.25+£1.23 mm and from
3.08+0.17 to 3.63+0.44, respectively (Table 2.19).
Flowering was observed in 58.33%-100% trees mainly
during Februray-March among various provenances
while pod formation was observed in 16.67%-58.33%
trees only mainly during Februray-March.

R 2.8 AT H IFH—FE—AANT IRNeTo]
Fig. 2.8 Provenance-cum-progeny trial of Rohida
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Table 2.19 Variation in mean plant height, collar diameter and number of branches in rohida

Provenance No. of Plant height
trees (m)

Range Mean+SE
Jhanwar (Jodhpur) 2 3.2-34 3.3440.13
Dhawa (Jodhpur) 4 3.3-4.1 3.72+0.07
Dharasar (Barmer) 3 3.0-3.5 3.274+0.13
Poshal (Barmer) 5 3.3-3.7 3.42+0.03
Keerva (Pali) 5 3.2-4.0 3.59+0.02
Noon (Jalore) 2 3.1-3.7 3.3840.13
Untwaliya (Nagaur) 3 2.9-3.7 3.4140.11
Bamboo (Churu) 4 3.1-3.8 3.48+0.02
Bamba (Sikar) 2 3.3-3.6 3.47+0.21
Meethri Marwar (Nagaur) 5 3.34.1 3.68+0.17
Crititcal difference (CD) NS

R—3refeh T T (cTferet 2.19) | 38l $ams TR U Bl
ST AT SR IATS B AT HHIL 34.1240.94
50.25+1.23 T, 3R 3.08+0.17 ¥ 3.63+0.44 qPH Tl by
T (arferat 2.19) | faff=1 SRy &=t # 58.33 wfarerd & 100
wfcrerd gell # gsIe Jegd: BRad | A€ & SR <l T,
STafh 16,67 WRTd ¥ 58.33 Wfcrerd geii # Well 0T
HRAC: BRER) A ATE & QIRT 81 <%l 7T |

WISl & 3Nfereh el ScTed §THAT Ud I[UTaNT b urel
T T AR Hae T wrEwH

Hell B oA 3R Tt UfRy & forg Worel &
JER SIS & HIEYT B URTH! ISRy # Uh FIeTor
fepam T | WA B ST Y& W 79 US 3R el
Y, AT R FTeR I 10 3 U A Y| Fell Dl
TR, Hell B odd1g, IS & SHars 3R A & deild
ool fHT T | UAS Us I Aol Bierdl Thd B T8 3R
BTl SIS TS | T TSt & §1F UIelf Bl RI%) | dferdf
TS TS 3R Bfofdl o & Aheldl 35 Ufderd 3 80
wfcrerd <& | wferal oy Y il Bl JragaR e H W #
AR B 33T 77 3R 9B STARSNAAT 50 fererd |
100 UforeTd T & |

3T T ek Haels

IR & Ufdh W & Adel—[aHHHIT BT Ufhar &l
famfya fear mar| s fow 2000 9o &1 % 9
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Diameter at breast height No. of branches

(mm)

Range Mean+SE Range Mean+SE
32.3-41.2 36.74+7.38 3.0-3.7 3.33£0.17
36.5-61.0 50.25+1.23 3.0-43 3.58+0.47
31.9-49.2 43.09+5.09 2.8-3.5 3.28+0.29
38.4-48.5 43.34+1.73 3.1-3.8 3.53£0.26
39.8-62.0 48.50+2.47 2.8-33 3.13+0.22
30.7-53.8 42.22+4.18 3.0-3.1 3.08+0.17
22.6-42.3 34.12+0.94 2.8-3.2 3.11£0.06
40.5-56.4 46.23+5.07 3.1-3.7 3.42+0.29
42.0-42.1 42.01+4.15 3.0-3.7 3.33£0.17
37.1-62.3 49.14+6.53 3.3-4.0 3.63+0.44

NS NS

Selection and propagation of superior Prosopis
Cineraria genotypes for enhanced pod yield and
quality

A survey was conducted in western Rajasthan for
collection of the superior germplasm of Prosopis
cineraria for pod quality and gall resistance. Ten trees
were selected from research farm of CAZRI and other 10
trees from Phalodi, Dechu, Balotra and Balesar.
Observations of number of pods, pod length, tree height
and diameter were recorded. Fresh buds from each tree
were collected and budding was carried out. Twenty
plants of the selected trees were budded in nursery and the
budding success was 35% to 80%. The budded plants
were shifted to field in October month and their survival
ranged from 50% to 100%.

In-vitro propagation of pomegranate

Surface sterilization protocol of nodal segment of
pomegranate was developed. The treatment of nodal
segment including streptocycline @ 2000 ppm for 12
minutes, 50% carbendazim @ 2000 ppm for 18 minutes
and mercuric chloride @ 0.01% for 3.30 minutes was
found as the best (Table 2.20). Methodology for direct
organogenesis (shoot initiation) from nodal segment
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Table 2.20 Surface sterilization protocol for nodal segment of pomegranate and kair

Detail of sterilizing treatments

Protocol for pomegranate

T1: A (2000 ppm) for 12 min + B (2000 ppm) for 18 min +
0.01% mercuric chloride for 3.5 min

T2: A (3000 ppm) for 12 min + B (5000 ppm) for 10 min +
0.01% mercuric chloride for 3.5 min

T3: A (2000 ppm) for 12 min + B (2000 ppm) for 18 min +
0.02% mercuric chloride for 3.5 min

T4: A (2000 ppm) for 12 min + B (2000 ppm) forl8 min +
0.03% mercuric chloride for 3.5 min

T5: A (2000 ppm) for 12 min + B (2000 ppm) for 18 min +
0.1% Sodium hypochlorite for 45Sec.

T6: B (2000 ppm) for 18 min + C (2000 ppm) for 12 min +
0.01% mercuric chloride for 3.5 min

T7: B (2000 ppm) for 18 min + C (2000 ppm) for 18 min +
0.01% mercuric chloride for 3.5 min

T8: B (5000 ppm) for 10 min + C (3000 ppm) for 12 min +
0.01% mercuric chloride for 3.5 min

Protocol for kair
T1: A+ B +0.01% mercuric chloride for 5.0 min

T2: A + B + 0.01% mercuric chloride for 5.0 min + ethanol-
75% for 45 sec.

T3: A+ B + 0.8% sodium hypochlorite for 30 sec.

T4: ethanol - 95% for 60 sec.+ 0.3% mercuric chloride for 5.0
min

A = streptomycin, B = 50% carbendazime, C = streptocycline

e rTsfda B 12 ffe, 2000 GGITH &Y &= 4 50 Hforerd
BT DI 18 fAFE TAT 0.01 UTLd BT R F RAIRH
FARTSE DI 3.30 A9 d% SUTAR B FASS UYRT TAT
(@rferpT 2.20) | 3MR & Uf® WS Yadwic ¥ e
TSI (@ell faamra) o ugfa fasiaa o 7, 5+ di
g T Jom e ok divdl & fafi=T Afgare
BT TR far T (arferat 2.21) | VD @ g Agar (4
3. 9 <fiex) &1 9Ta d8aR (95 wfcrera) urar T, raw
3 5 A H B Biordl fawRyd g oft (s 2.9) | &7
AghHedT TN, o U9y (0.1 9 0.5 LI Tfiy efieR),
3METT (0.1 9 0.5 FA.IT. UfY eiex) vd vy (4.0 ¥ 5.0 A,
gfeT eliex) &1 FHAYT UISddcd Aredd | fhar 131, & grRT
Uhal TaAEle | &g a1 (Tdd Yaawlic 3 8 10 )

o~ o~
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Aseptic Explant survival Comment
culture (%) (%)

71 58 Overall performance of

treatments in ascending
order:
61 95
T-6>T-2>T-8>T-7>T-1>T-
3>T-4>T-5

80 50

93 42

90 25

62 95

55 95

59 95

37 50 Overall performance of
treatments in ascending

95 95 order:

T-2>T-4>T-3>T-1
64 30
68 95

explant of pomegranate was developed with plant growth
regulators including concentrations of kinetin and BAP
(Table 2.21). The increased concentration (4 mg L") of
BAP responds better (95%) and multiple-bud initiation
was achieved in 3-5 weeks (Fig. 2.9). Shoot multiplication
from single explant (8-10 shoots per explant) were
achieved in nutrient medium supplemented with NAA
(0.1-0.5 mg L"), IAA (0.1-0.5 mg L") and BAP (4.0-5.0
mg L") in two subculturing steps. Methodology for
rhizogenesis (in-vitro root initiation) and root
multiplication from in-vitro grown shoots of pomegranate
was developed using modified MS medium supplemented
with growth hormones like IBA (0.5 mg L'); BAP
(0.5mgL", 1.0mgL"); kinetin (0.5, 1and2mg L"); NAA
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Table 2.21 Effect of plant growth supplement on bud and shoot initiation and shoot elongation from nodal segment of

Nutrient medium

pomegranate and kair (single step of inoculation)

No. of bud initiation

explant!
Pomegranate

Basal modified MS 1.6+0.4
MS (modified) + 1.0 mg L' - BAP 2.6+0.4
MS (modified) + 2.0 mg L' - BAP 3.0+0.2
MS (modified) + 3.0 mg L' - BAP 3.3+0.4
MS (modified) + 4.0 mg L' - BAP 3.4+0.2
MS (modified) + 0.05 mg L' - NAA + -

0.5 mg L' BAP

MS (modified) + 1.0 mg L' - kinetin 22404
MS (modified) + 2.0 mg L' - kinetin 2.4+0.2
MS (modified) + 3.0 mg L' - kinetin 2.8+0.4
MS (modified) + 4.0 mg L' - kinetin 3.0+0.4

Shoot initiation Shoot length
(%) (cm)
Kair Pomegranate Kair Pomegranate Kair
- 60+8.0 - 2.2+0.4 -
0.85 67+8.0 90 2.3+0.4 1.6+0.4
0.60 69+6.0 80 2.2+0.4 1.4+0.4
0.40 68+5.0 70 2.1+0.2 1.4+0.4
0.40 72+4.0 50 2.3+0.2 1.8+0.2
0.85 - 80 - 1.4+0.2
0.40 68+8.0 50 2.0+0.4 1.9+0.4
0.50 67+4.0 33 2.2+0.4 1.0+0.2
0.60 66+4.0 25 2.3+0.2 1.0+0.2
0.70 69+6.0 28 2.4+0.2 1.2+0.2

R 29 3FR & 7P T ¥ 9g—dell Td Hicd! fadrd

Fig. 2.9 Multiple bud and shoot initiation from nodal segment of pomegranate

RS gfg 3R STe—IvH &1 fIfYy fasRa & 18, forei
HRTET THG ATEgH Bl SUIRT BT 1T | 539 A1 H gl
e 911 Mg (0.5 3T, Tify ofiex), diodt (0.5, 1.0 T
45 AT 9fd ofiex), ®1gafes (0.5, 1.0 vd 2.0 & ufa
SiTeR) T uey (1.0 AT ufdy ofiex) &1 enfie faar |
enfera THo AregH H 2 LI ufd o) drgAfed @ 9
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(1 mg L") and BAP (4.5 mg L"). Better results were
achieved for root initiation (60%) and multiplication in
4-7 weeks with modified MS supplemented with 2 mg L'
kinetin (Table 2.22). Hardening of in-vitro grown
plantlets was carried out in two steps in which first step
including transfer of plantlets from rooting media to
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Table 2.22 Effect of plant growth supplement on root initiation (no. of roots shoot™') and
root length (cm) from in-vitro grown shoots of pomegranate

Nutrient medium No. of roots
(mg L)

MS (modified) + 0.5 mg L' IBA 3.0+0.5
MS (modified) + 0.5 mg L' kinetin 4.0£1.0
MS (modified) + 2.0 mg L' kinetin 5.540.5
MS (modified) + 1 mg L' NAA + 0.5 mg L' BAP 3.540.5
MS (modified) +2 mg L' NAA + 1.0 mg L' BAP 4.0£1.0

[aier afRorm o7 g, fOTaH 60 TfTeTT STe—aTR¥e dor 4
A 7 A<E § Sl Bl 98U <l AT (A1ferer 2.22) |
F1fe faamfaa el & worar ufshar & =Rl § & &)
TS | Ul TROT H UIE} Bl STS g9 dTel ATEIH o ESTdhR
IRAIP TRl THTH /BT ©Tel | RIiaRd fabar 1,
ST a8 T =R § I BIPUIC /PIDUC + JaT B
fsror % @1 AT | PrpIdE H 9 TG, BIEhR, UIeTe
qreddcdl B FHAY fHar 131, a9 9 sifdrdad 30 =t
Th SHfAd <& |

h{ Rl Shifdeh das=

DR YD W BT Adel—IHGHAT B ufhar B
faeRya &1 =g Ul s @I 75 W voHEla # 45
JPhs, 2000 YTGITH & &X T LEMERIA H 18 fAFe, 2000
YfIoR @Y &% 3 50 ST BredsIom #§ 18 fAFe TeIm 0.01
AT & &R A WRERS FARSS H 5 e d& Su=nRd
oo T (arferat 2.20) | gt (1 A ufa ofiex) M
Iy HETH & SUART | DR & Ufd G A Ucdel wU o
AT 0.85 Pedl Ul YTl TT 90 Uferd it &1
IR 4 | 7 TS BT A 7 =6 g (qTferapt 2.21) | IR
Ui s gaIwlic o 9870 @I fafdy fasfaa @t
8, e dives Argd # A€o (20 A ufd deR) &
FHTIRT 3 80 IR dhefd g8 U gaiT (s 2.10) | 5@
JMSTY (0.5 & 1.0 AT Ufy <fiex), digdt (4.0 & 5.0 A3
gfar ofiex) qer SISots ®f Y AregH § Aftafad fear
T, 99 dg—dell IRHA & oy HIss gRomd ura ¢
(r 2.41) | dR & w6 AeRd sfawrt d el &
ARAT (RTSOIIOR) Td Sie—u &1 fafdr faefid @t
T8, o uees Ar| H 05 AT 9 ey @ R W
MY ™ IR T 70 UfeTd STe—3TRW+ 3R 5 ¥ 8
TS B AAT H STS—agI0 gl |
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Length of roots Rooting Minimum response
(cm) (%) period (days)
3.0+0.3 33.33 £17.0 22
3.5+0.5 50.00+15.0 20
4.5+0.5 65.00+7.50 12
3.0£0.3 24.99+8.33 15
2.5+0.5 58.3348.33 15

liquid basal MS/Hoagland solution followed by transfer
to cocopeat/cocopeatt soil. Plantlets survived at the
maximum for 30 days in cocopeat supplemented with N,
P, K nutrients.

In-vitro propagation of kair

Surface sterilization protocol of nodal segment of
kair was developed including treatment of nodal segment
with 75% ethanol for 45 second, streptomycin @ 2000
ppm for 18 minutes, 50% carbendazim @ 2000 ppm for
18 minutes and mercuric chloride @ 0.01% for 5 minutes
duration (Table 2.20). Direct 0.85 bud explants™ and 90%
shoot initiation (organo genesis) achieved in 4-7 weeks
from nodal segment of kair in BAP (1 mg L)
supplemented nutrient medium (Table 2.21).
Methodology of callus multiplication from nodal segment
explant of kair was developed in which 80% callus
multiplication was achieved in nutrient medium
supplemented with TDZ (2.0 mg L") (Fig. 2.10). While
the best response for multiple bud initiation was achieved
withTAA (0.5-1.0mg L") and BAP (4.0-5.0 mg L") along
with TDZ (Fig. 2.11). Methodology of rhizogenesis (root
initiation) and root multiplication from in-vitro grown
shoots of kair was developed and about 70% root
initiation and multiplication was achieved in MS
supplemented with 0.5 mg L IBA in 5-8 weeks.

Effect of orchard establishment methods and stionic
combinations on ber

Effect of two establishment methods, three root
stocks and stionic combinations on budding success and
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e 2.10 R & TP Ts TRIwle W dhad [AarT

Fig. 2.10 Callus development from explant (nodal segment) of kair

I 211 3R & Td TS gadwic § 9g—dell Ud Dierdl [aHrd
Fig. 2.11 Multiple bud and shoot development from explant (nodal segment) of kair

O T 9 g faferat ofiv fiewiten dasHt s vt

S 99 QR R B 7 [T BT BITHrRIA Fheldl AR
fa@ra gl W a1 AT AR, IF Sewid iR
Reaife daremi & uTa & Jedted fhar Tar (arferd
2.23) | BfTHRA Aherdr wmu+T fafal grr gfaq urg
T8, foRT# Fean—ere fafd & a8q 76 ufcerd Aherar <ot @l
g, STdfch AN H I 7Y Ul @) gRaRe fafr # 70.63
TfcRTd Ahedr < g8 | I, ReAiffe SaoHl & HRoT
BfTHTIT AhAdT Igd NS AT 81 g | Teweid
w1 fol & AT A WU F G Y TG | U 61 9,918
R 27T ARt &R weveie &1 w9Ta T8l <t T, gty

growth parameters of 7 variaties of two-year old ber was
evaluated (Table 2.23). The budding success was found
affected significantly by establishment methods with 76%
success recorded under in-situ method as compared to
70.63% success obtained in conventional method of
nursery raised seedlings. However, the budding success
was not affected significantly due to stionic combinations.
The rootstocks were found equally compatible with all
varieties. Plant height was not affected from
establishment methods and rootstocks though it was
significantly affected by genetic differences of the
varieties. The plant height was the highest in back cross
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Table 2.23 Effect of orchard establishment methods and stionic combinations on budding success and growth parameters on ber

Treatment Budding success Plant height
(%) (cm)
Establishment methods
Conventional 70.63 (57.39) 160.45
In-situ budding 76.03 (61.56) 165.90
CD (0.05) 2.053 NS
Rootstocks
Gola 75.0 (60.93) 159.05
Tikadi 74.05 (59.72) 163.76
Z. rotundifolia 70.95 (57.77) 166.76
CD (0.05) NS NS
Varieties
Gola 74.44 (59.65) 164.72
Seb 73.33 (59.94) 176.33
Umran 73.88 (58.71) 155.77
Aliganj 72.22 (58.83) 159.22
Rashmi 72.77 (58.48) 154.22
Back cross hybrid 73.89 (60.48) 177.89
Goma keerti 72.77 (58.93) 154.67
CD (0.05) NS 16.54

TIE fdl & aRIe SfaR & w1l wwifad g8 | e @
Falfdrd SHaTs 9o P Fhx AR STD 918 I H Tof Bl
TS, 3R IRW b § Fa BH U T | Wlh uRfY w,
JeClRd & TITT & HROT <RSI & Ieddq AT ol
fedhS! 3R T § FHIE A9 & A1, AT+ fAfert o1 wra
&Y T 7 | fafa ft 7 e erftre <t afRfer ren
IR TS # @R 9 9 SR § To B e |
T3Vl fhel @ i HIw! fA=1aT & A1, wexeidd &
fodr 1 vvra & fa91 amE oS &1 99—
HITHTIT DI ol H YRURS AT A 3 27fere r
| wreer ARt iR e | faar wfad gu
IH—qRI AT BT 714 < IRS! & foy wad a1fera
UG 58P 978 el 3R a9 BH el § ol [hT o &
AT B wewad & folt HIhl = Urr 3T | AT
fAferT ok wewciad ¥ Sl &3 g9Ifad T8l gaiT; sTetif<h,
3 forel @1 gar | wren # faftre fm @ iR S
T T Y |

Stock girth Scion girth Stock/scion Canopy area
(mm) (mm) ratio (m?)
57.70 58.01 1.000 15.64
51.13 47.01 1.120 14.72

NS 7.90 NS NS
52.25 52.68 0.997 14.16
52.29 51.33 1.056 16.09
58.71 53.53 1.140 15.30
4.62 NS 0.080 NS
59.86 60.50 0.999 24.82
56.00 54.77 1.038 13.60
46.72 45.20 1.061 12.41
59.83 57.15 1.067 15.15
53.21 49.02 1.118 12.35
55.23 55.18 1.041 13.65
50.05 45.78 1.137 14.26

5.56 5.21 NS 3.20
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hybrid followed by Seb and the least in case of Rashmi.
Stock girth, being affected from the rootstock with the
highest value for Z. rotundifolia and at par in case of
Tikadi and Gola, was not influenced by establishment
methods. Among the different varieties, the highest stock
girth was recorded in Gola and Aliganj and the lowest in
Umran. The scion girth, significantly varying among the
different varieties, was higher in conventional
establishment method as compared to that in in-situ
budding without any effect of rootstocks. Stock-scion
ratio, not influenced from establishment methods and
varieties, varied significantly for rootstocks with the
highest value in case of Z. rotundifolia, followed by
Tikadi and the least in Gola. Canopy area was not affected
by establishment methods and rootstocks; however, the
varietal differences were quite evident in Gola as
compared to other varieties.



3t feram gyt

TITYAT fAferRIT 3R weweiad & 414 3ic:fohar ywrg dier
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HE@YU 9TY Y (1ot 2.24) | URaR® fafy #, <= I
Fe(d B foly UId &Y Sarg 3MR HArdT &3 31y gof fohy
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Interaction effects

Interaction effects between establishment methods
and rootstocks were found significant for plant height,
canopy area and stock-scion ratio (Table 2.24). In
conventional method, the plant height and canopy area
were higher for Z. rotundifolia rootstock, while in-situ
budding, their values were higher for Tikadi rootstocks.
The stock-scion ratio was higher for Z. rotundifolia
rootstocks in case of in-situ budding and at par in
conventional method.

arfeTadT 2.24 SR F MU= AR IR wexeled & 3ia:fhar uvg

Table 2.24 Interaction effects of establishment methods and rootstocks in ber

Establishment methods Rootstocks Plant height (cm)  Canopy area (m?)  Stock: scion ratio
Conventional (A1) Gola (B1) 150.47 12.64 0.98
Tikadi (B2) 153.00 15.65 1.01
Z. rotundifolia (B3) 177.95 18.63 1.02
In-situ budding (A2) Gola (B1) 167.62 15.68 1.01
Tikadi (B2) 174.52 16.53 1.10
Z. rotundifolia (B3) 155.57 11.96 1.27
CD (0.05) - AxB 13.64 4.54 0.114
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Integrated Arid Land Farming System Research

e fefes aTeft BT ST 3 TR F woTeR

Ao Riarg & A1 2 SICIR D Yg 8T H UDbIda
P Yorell Hied & UM 1 b HIoN SIEYR 3
BT YT & A a¥ F a1 7T | 39D Teht H HY
AT H¥el (FORT, T, TR SR GRAl), HH U dl
JMATTHAT ATl I B (3R, IR 3R BT+l Wols)),
ATl WR BT ART AT (ARR BTfie, IRT gahay, Reidr
IO, TS 3R ), 3Nwefia iR FIifrd weel (TS,
ig T, At T iR rgaen) oiR AW W) agsei Us
MAS T 1 1.1 TFIR H B T8 Y I7T BA I 1,04,166
TY HT Aol M 3T (ATfeTawT 3.1) | 0.40 TR &F H
ST 432 fdaed B ART IAfed fhar war | $iY I
Bl I U G AR 3R IREARN Ui 9w e
JTER & ATI—AT I 81 ART 3 FIRMT AR 4—5 4
FHRAT & oIy T ITAT 7T | 0.5 BFCIR P IRTAT lh
H 83580 U BT Fhol o B3| ST R 3R HaHl
WISl & 419 H S 7T 71 4 U S1fcrReh Sust 41 enfie
2 | 3Nwefir 37 i werelt & 90,766 TUY Y MG BE,
|1 &1 HH I AT B AR 379 BT STANT B Bl
afaRes o ff fAar] 73 ®ad S dEMEd iR
TSRS Y& &3 & fofY il UTs g M 91 Bddll &
fory S=1a P ffel fAefa & 72| 59 talea i
TUTTel Hied W 4,47,391 ¥UY B Ahel 3 I 8g, Sl 99
T FHAE FAM W A aRka <& |

Integrated farming system model for small holdings
with limited irrigation

The performance of a integrated farming system
(IFS) model having 2 ha net area with limited irrigation
was evaluated in its fourth year of establishment at
CAZRI, Jodhpur. The components included arable
cropping (pearl millet, mung bean, clusterbean and
mustard), low water requiring horticultural crops (ber,
pomegranate and budded khejri), year-round green fodder
production (Napier hybrid, fodder beet, rijka bajri, oats
and lucerne), medicinal and aromatic crops (chamomile,
lemon grass, rose grass and ashwagandha) and
multipurpose trees on boundary. The arable cropping
followed in 1.1 ha has given a gross return of Rs. 1,04,166
(Table 3.1). About 432 quintals of green fodder was
produced in 0.40 ha area. The dry fodder from arable
crops and top feed from perennials along with green
fodder produce was sufficient for 3 cattle and 4-5 small
ruminants. The horticulture block of 0.5 ha gave gross
returns of Rs. 83,580. This also included additional
produce from mung bean grown in the inter-spaces of ber
and budded khejri. The medicinal and aromatic crops
crops produced worth Rs. 90,766 with an additional
advantage of utilizing the labour during lean period.
Newer crops i.e., chamomile and palmarosa were found
adaptable to the arid region and their package of practices
was developed. The IFS model has generated a gross
return of Rs. 4,47,391 which was fairly distributed over
the year.

TqIfADRT 3.1 Yp & &1 Wi A 4 S & fofg, taidd HiY yonel! disd & faff= gcal 9 siibd Ired,
IATEHAT AR Fhdl 3T
Table 3.1 Average production, productivity and gross returns from different components of IFS model
for limited irrigation land holdings of arid region

Component Gross area Marketable Production Gross returns Productivity
(ha)/ No. produce (kg) (Rs.) (kg ha)
of tree

Arable (1.0 ha)

Pearl millet 0.5 Grain 1263 31575 2526
Stover 2314 23140 4628

Mung bean 0.25 Grain 218 18656 872
Stover 505 2020 2020

Clusterbean 0.25 Grain 240 14160 960
Stover 912 7296 3648

Mustard 0.1 Grain 123 7318 1230
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Component Gross area Marketable Production Gross returns Productivity
(ha)/ No. produce (kg) (Rs.) (kg ha)
of tree

Year-round fodder production (0.40 ha)

Napier hybrid 0.05 Fresh fodder 9500 19000 190000
Fodder pearl millet 0.10 Fresh fodder 6040 15100 60400
Fodder beet 0.10 Roots + foliage 16870 42175 168700
Lucerne 0.10 Fresh fodder 7930 39650 79300
Fodder oats 0.05 Fresh fodder 2860 5720 57200
Horticulture crops (0.50 ha)
Ber (54 plants) 0.2 Fruits 1380 55200 6900
0.1 Mung bean seed 74 6333 740
Mung bean stover 199 796 1990
Pomegranate (65 plants) 0.1 Fruits 45 3500 700
Budded khejri 02 )
(45 plants)
Dry leaves 126 3150 630
Dry pods 11 6600 55
0.1 Mung bean seed 84 7189 840
Mung bean stover 203 812 2030

Medicinal and aromatic crops (0.45 ha)

Ashwagandha

(UC with Ber) 0.15 Dry roots 110 30800 733
Seeds 24 7200 160
Leftover biomass 140 1680 933

Chemomile 0.1 Dry flowers 32 32000 320

Shankhpushpi 0.05 Biomass 62 1550 1240
Seed 1 1200 20

Senna 0.05 Dry leaves 93 1116 1860
Seeds 12 6000 240

Palmarosa 0.13 Biomass 2320 2320 17846
Seed 22 6600 169

Lemon grass 0.02 Leaves 60 300 3000

Boundary plantation (0.25 ha)

Moringa oleifera 32 Pods 130 9750

Cordia myxa 21 -

Prosopis cineraria (desi) 36 Dry leaves 1345 33625

Hardwickia binata 18 Fresh top-feed 1240 2480

Ailanthus excelsa 9 Fresh top-feed 690 1380

Total 447391
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(BIT), Eeflfdvicii Rapdd (@), 3R yvar srarfer (33)
BT TG AT AT | SRASHR & eiled &3 A TH Ip A1H
& SR T 3R o % # el & T U fhy 717 |

friiferen diffeRl ot WA T TS TR-ASG T B
Tl gRT A ufcrt # A far T dor Hdfea
A fherferd AIfTDT (R 3.1) BT feMTdH Ih &f TR
| VAT BT TS | AR Y6 SSAT B 15 Aot AITD! B
AL # fheifere Aifiret @1 fafkne vd geR w31 & @ 78
(@feraT 3.2) | BT & = # dFHRIal (1700 didigH) iR
vafois URIS (544 UidigR) STafds 9@ oiel # dcfed
gIgwe (68 UIIUA) &R Mi—wHRe RIS (56 Wrdiuw) @
AT 99 A Ug TS| g8 D a7 H elfTd URIS (72
Yrdres) 3R Remfie whrs (69 didies) qem sHa ref #
D BIgge (256 UIMIGH) &R Aferss vRre (70 dIdIgH) ot
TR AT St @1 TS | Wi @ a0 7 RRE uiEs el
e gigge (ST 50 YNAIgH) a6 fhifers 1T TR
AET H U Y, St sqar Srel | iR e (83
YYIH) @i 25— SRS duils® RIS (64 UTdTes) &1
Jed WR GOl (BAT T | AT USlfa & - # AR
(285 UTdTgA) 3IR YeifoTe TRTS (184 UTUTGH) TR A1AT H o,
STafes st sret # Rmifts wlRre (68 UidigH) ok iRk

DAD1A,Sig=254,4 Ref=off

Physio-biochemical study of selected arid shrubs

Four major key arid shrubs viz., Leptadenia
pyrotechnica (Kheemp), Calligonum polygonoides
(Phog), Haloxylon recurvum (Lana), and Aerva javanica
(Bui) were selected for the study. Root and shoot samples
were collected from the sand dune areas of Jaisalmer
during dry hot weather conditions.

Quantification of phenolic compounds: Each sample
was quantified by HPLC in triplicates and calculated from
the calibration curve of the respective standard phenolic
compounds (Fig. 3.1). In the quantification of 15 phenolic
compounds of arid shrubs, each species showed presence
of distinct and abundant phenolic compounds in the shoot
and root parts (Table 3.2). In C. polygonoides, kaempferol
(1700 ppm) and ellagic acid (544 ppm) were most
prevalent in the shoot, while catechin hydrate (68 ppm)
and p-coumaric acid (56 ppm) were dominant in the roots.
The shoots of A. javanica contained ellagic acid (72 ppm)
and sinapic acid (69 ppm), with the abundance of catechin
hydrate (256 ppm) and gallic acid (70 ppm) in the roots.
Similarly, the shoots of L. pyrotechnica featured syringic
acid and catechin hydrate (both 50 ppm), while roots
showed higher levels of syringic acid (83 ppm) and 2,5-
dihydroxy benzoic acid (64 ppm). The shoots of H.
recurvum were rich in myricetin (285 ppm) and ellagic
acid (184 ppm), while roots contained synapic acid (68
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Fig. 3.1 HPLC chromatogram of Calligonum polygonoides shoot for quantification of phenolics
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drfereT 3.2 fhelferes ATRIDT B AT BT Hedld
Table 3.2 Quantification of phenolics compounds

Myricetin (285), Ellagic acid (184), Sinapic acid (70), 2,5 Dihydroxy benzoic acid (55)

Arid shrubs Identified phenolic compounds (Concentration in ppm)
Phog Shoot Kaempferol (1700), Ellagic acid (544), Catechin hydrate (70)
Root Catechin hydrate (68), p- Coumeric acid (56)
Bui Shoot Ellagic acid (72), Synapic acid (69)
Root Catechin hydrate (256), Gallic acid (70)
Kheemp Shoot Syringic acid (50), Catechin hydrate (50), Ellagic acid (43)
Root Syringic acid (83), 2,5 Dihydroxy benzoic acid (64), Catechin hydrate (55)
Lana Shoot
Root Synapic acid (68), Syringic acid (52)

TRRie (52 UNdIeH) s fhifors iffTed Aisg o | s
H 9T 7 foh 3T TG STl Bl SUALTAT BT BH Bl
2 g aRum sy didr 31+ Jeif &7 §¢ &x <d & Ud
TU A6 B BT AR BRA & | PRI, FaRafed
gfafshareiier smaRiio worfar (srReies) fafs = & wu #
B BIA § AT HHI: T AR e H vAIY AR 1R
AT AT & AT 37 fhar R € |

JETT H DRI, FaRdfed, RfeT td toifSis
TRTS e AT SITRTARORE & U § <& T ToI
T, @1 AR A9 TG I ol dd q=ral & yaed o
D! ARl YABT Tof Bl T8 it I AT & vare
31 fafrafad wxa sfifea fadaxor o1 I3 exd a9 ra o
Rerfay # dierf & faewrd & =0T H I Ue™ R € |

9  HICTH-AE W hiemel  (SiH-Taed )
favermuT: SIRf—Tagd faveyor & aR s nfeat & o
g Sl @ TAI H Sigdfha AIRDT B G RIS B
IURIT BT Ul Il | T 3iTebsi Pl Hedldh, del I
PHHCHT (SRMEH) gRT b a1 qen Araag &l
SYINT HReD A~ GeFHH Wl (R 3.2) Bl Jol-T IS
A 3R WENfra! e (THSTHd)) Same [age
FTSSNY (TARMETHACT 2014 HABRON) B AT Bl T | BT B
T H 26 T IR T, RH JfUarergH, FRTwgeres,
bl 3R TTPIHRIA AMAA o, Tdfh 3! oTsi | 23
Afrpl H IR, SRR iR IfUdrarsH
A o, & IURART TS & T2 | Wig @& T+ H 45 A6
ARt & $U # WA o, STEfeh 3@ TS H wadel,
ATeelel 3R BISClel & N1 34 AT 1Y MY (11Tt 3.3) |
g & a7 H FRISHAiR®e ik FrwEersH Afed
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ppm) and syringic acid (52 ppm). The abiotic stress
reduced water availability and consequently plant closed
the stomata and released ABA hormone. Kaempferol and
quercetin acted as ROS scavenger and interacted with
ABA and auxin in the leaves and roots, respectively.

Kaempferol, quercetin, myricetin and ellagic acid
were the most potential antioxidant and had a key role in
avoiding the abiotic stresses such as salt, drought and heat
stress by regulating auxin flow and hence contributed in
the overall development of the shrub species under stress
conditions.

Gas chromatography-mass spectrophotometry (GC-
MS) analysis: The GC-MS analysis of four arid shrub
species revealed the presence of a range of bioactive
compounds in both shoot and root samples. Data obtained
were evaluated by total ion chromatogram (TIC) and the
mass spectra (Fig. 3.2) generated using the MS compared
with the National Institute of Standards and Technology
(NIST) mass spectral library (NIST 2014 version). In
C. polygonoides, the shoot had 26 compounds, including
ropivacaine, neophytadiene, catechol, and tocopherol,
while the root exhibited 23 compounds such as pyrogallol,
resorcinol, and ropivacaine. The shoots of L. pyrotechnica
contained 45 compounds, with silane, inositol, and
neophytadiene among the significant compounds,
whereas, the roots showed 34 compounds, including
squalene, maltol, and phytol (Table 3.3). In the case of
Aerva javanica, 32 compounds were identified in the
shoots, including neoisolongifolene and neophytadiene,
while 21 compounds were found in its root, with
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Chromatogram Kheep root methanol 30.01.2024 H:\Dr. Mahesh'\Plant samples'\Analysis\Kheep root methanol 30.01.2024.qgd

TIC

1,544,053

e 3.2 Sqafepa Affrel @ ggaE & v SI—uHed Briem™

Fig. 3.2 GC-MS chromatogram for the identification of bioactive compounds

qferepT 3.3 SIRN—TATH fAgel¥oT §RT U ¢ H8 Heequl AlTD! B Il

Table 3.3 List of some important compounds identified by GC-MS analysis

Arid shrub Number of
species compounds identified
Phog shoot 26

Phog root 23

Kheemp shoot 45

Kheemp root 34

Bui shoot 32

Bui root 21

Lana shoot 32

Lana root 28

32 AIRTPT BT UgA™ Bl g, STafd gAD! o H 21 IRTH
9Tq 7Y, fRTH THTURIA Ueh W € J&T | ol & o |
Bseldd 3R TIPIHRId Afed 32 JIfId UQ U, STafdh
ST e H 28 AT BT UaT T 12T, F5T=H Traei,
AT 3R WA o W Afe e o) g
oS fdgervor | enfor # o faRie Siadfea
ST g STSAl 3 iy AT @l fafderar o1 gfiem=r § |

Sifaer 3T ariufier yurnfeEt ot SdTgehar 3T Sryuadr
T 3MeheT

S AT BT BHA 9h YRT PR b 1S, JeAT H Ul
1 {6 Sfded &R uRURS [T yonferlt # Hikarar w5y
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Major compounds

Ropivacaine, Neophytadiene, Catechol, Tocopherol
Pyrogallol, Resorcinol, Ropivacaine

Silane, Inositol, Neophytadine

Squalene, Maltol, Phytol

Neoisolongifolene, Neophytadiene

Scoparone

Phytol, Tocopherol

Squalene, Lupeol, Furaneol

scoparone as a key constituent. The shoots of H. recurvum
demonstrated 32 compounds, including phytol and
tocopherol, while 28 compounds were detected in its
roots, with prominent compounds like squalene, lupeol,
and furaneol. This qualitative analysis underscores the
presence of distinct bioactive phenolics and terpenoids
across species, offering insights into the phytochemical
diversity within the arid shrubs.

Assessment of productivity and profitability of
organic and conventional systems

After completing a two-year crop rotation, both the
organic and conventional systems were found to be
statistically at par on system productivity basis. The
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interaction between the systems and rotations was non-
significant (Table 3.4). Overall, the organic farming
system exhibited higher values for all soil biological
parameters when compared to the conventional farming
system. The mean system productivity values were
4981.8 for organic and 5097.0 for conventional. Crop
rotation showed a significant effect (207.82).

arferat 3.4 &1 adfa FHor @ gorTel! Scaredmar ([BIT. H ufd gaceR ufy =)

Table 3.4 System productivity of two years rotation (kg mung bean ha! rotation™)

Rotation Organic system Conventional system Mean
Sesame- Fenugreek — Mung bean- Psyllium 4,897.0 5,069.0 4,983.0
Mung bean- Fenugreek — Sesame- Psyllium 4,854.6 4,890.2 4,872.4
Sesame- Psyllium- Mung bean — Fenugreek 5,039.2 5,313.5 5,176.3
Mung bean — Psyllium- Sesame — Fenugreek 5,136.5 5,115.2 5,125.8
Mean 4,981.8 5,097.0

CD System = NS Rotation = 207.82 SxR =NS

Jfer 3t urufter yonfeat o ger Qeausta Tiatater:
W% & SN, YRURS YTl &l a1 § Sifde b
vonferdl & ded gesila fdfaf sfik ga wared
Il gig <l T8 | Sifdd et JoTell & ded, faey
U PT—gAqqIT—{der—3ell GaeTash H gedola FwT,
IR PTe= 3R Togdfed Tfafafel &1 oRmaR S<waaq
A ol fhar waT| geAsid @@ R USigAleE
TTITATErRIT BT A1 gaTs & 60 Tl & d1g JAfeHTH Urar T1
ST & erg & SR ¥ BIdT el AT | Rl B SR, HH
e & |t =_oil # Sifad gomell 3 Sfiarey @7 sarar
AR UR M off TT gaTs & 30 Td 60 =T & ar8 7o
HTg B IR TS TSI BAe @b § SHDT
AT Sferhed &S fbdT T | Bieth Sifde Jomell § Bha
BT SMAET W1 3PS < TS | S RE, Sifdd Horel d
ECIN I U R [ R 11 M SR [ e D s Ll e
SATA H¥elash H GeAoild SIguR HBred  (THR),
feegsom A, FERRM SRRICe (THIIY), 3R
R BiweS (QUedl) &1 A W 3Mfddd urr 137
(@rfeTapt 3.5) |

ATSRT METRA hi-urifeerfaent o W shre i -0 warg
T AT

SITEYR H RIMUT $! HEHER0T Teldd Tla” & A 9
3 TR &5 H ORI TR BT UUITell TR BTe 3MR
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Soil microbial activities in organic and conventional
systems: The organic cropping systems significantly
enhanced microbial activity and soil health as compared
to conventional systems during kharif season. The organic
treatments consistently exhibited higher microbial
counts, biomass carbon, and enzymatic activities,
particularly in the mung bean-psyllium-sesame-
fenugreek rotation. The peak microbial counts and
enzymatic activities were observed at 60 DAS, followed
by a decline at harvest. The bacterial populations were
generally higher in the organic system during rabi season
across all the growth stages of crop, peaking at 30, 60
DAS, and harvest in the sesame-fenugreek-mung bean-
psyllium rotation. Although, fungal populations were
higher in the organic system. Similarly, microbial
biomass carbon (MBC), dehydrogenase activity,
fluorescein diacetate (FDA), and alkaline phosphatase
(ALP) were significantly higher in organic treatments,
particularly in the mung bean-fenugreek-sesame-
psyllium and sesame-fenugreek-mung bean-psyllium
rotations (Table 3.5).

Quantification of carbon and moisture fluxes in pearl
millet-based agro-ecosystem

Carbon and moisture fluxes were quantified over
pearl millet (Pennisetum glaucum L.) based cropping
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Table 3.5 Effect of cropping system on soil microbial biomass carbon; MBC (mg kg™! soil) and dehydrogenase activity
(ug TPF g'! soil day!) under organic and conventional system during rabi season

Treatments MBC

(mg kg soil)
30 DAS 60 DAS

OT1: Sesame-fenugreek — mung ~ 92.28+17.0*  118.57+14.0?

bean-psyllium

OT2: Mung bean- Fenugreek- 94.28+12.0°  120.28+19.0°

sesame-psyllium

OT3: Sesame-psyllium- mung 84.00+£9.0*¢  101.71+14.0°

bean — Fenugreek

OT4: Mung bean — psyllium- 80.14+9.5¢ 100.00+12.0°

sesame — Fenugreek

CT1: Sesame-fenugreek —mung 81.14+£8.3¢ 90.57+11.0¢

bean-psyllium

CT2: Mung bean- Fenugreek - 85.14+7.3%  96.00+13.0%

sesame-psyllium

CT3: Sesame-psyllium- mung 68.85+6.4¢  86.28+15.0¢
bean — Fenugreek
CT4: Mung bean —psyllium- 68.00+5.64 75.71+13.0°

sesame — Fenugreek

T YaTE DI AT B R far T4 | deres SfaR H,
BT STSIATRATSS FTdRT DI ATl DI ATIT & foTT R
T favelyd &1 ST fhar T iR -1 Wi
TAMARIER | 10 8ol JMMIRT UR H—3MARA 8a1 Bl T Bl
A1 T | feftee aufamd (fefiv—ared! ueR) &1 Suan
PR qUl B ATAT AR AT A1 T STaih JaT T4 & AR
(BTSSI-9E) & ATIH | Ja&T & T DI ferefierar &f gof
frar AT | WR BT START HRS AIAEE SR ST B
TS gol fbU U | 9 FdaR 2023 BT 9l T3 SIRT BT HAA
BT R &3 AP BT A, gars & 90 3T a1 AfdHaH
(1.87) <ot faam 121, ST 91€ W &4 BT AT | SIRT & T bl
SIS 34.6 VH. TP TS TS | B SILIATTARS YdT8 &
e aRads 7 i & 999 (QIUER 12:30 991) & SR
YHIeT AT Uihar (s 3.30) # w169 & i & HRT
BT THRIHD Hed (—4.12 ATSHT Al Ufd ot Hiex
I W) AT | ST, I B HRUT T B SR (11:30
gol) AfTHaH FHRIHG B SIS Y8 (2.19
HIZShT AT U a7t Hex Uiy b)) <ot fbam 1am | av=afa
JTIREAT H HIA STSIMIATSS BT FaTg URuGr 3TaveT @
AT H 3Mfh AHRIAD <ol fobar 1T (s 3.390) |
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Dehydrogenase activity
(ng TPF g soil day™)

Harvest 30 DAS 60 DAS Harvest
76.00+10.0  70.0443.26° 83.25+2.06®  47.2042.17%
80.85+9.02 74.60+4.40? 86.53+8.0* 48.80+7.86°
76.00+5.0° 53.05+4.48° 69.86+3.74%d  40.12+5.45%
69.43£6.0° 51.8243.7° 76.03+3.09%  33.55+2.06%¢
67.4244.0° 39.3742.6° 58.28+6.24¢f  26.03+3.03¢f
76.00+6.0° 43.3446.36° 65.54+8.99%  26.47+2.024
59.14+5.0¢ 34.13+£3.56°¢ 53.66+2.88%  19.19+2.63f
57.71£6.04 33.11+£3.85°¢ 49.13+£2.745  23.28+44.58¢f

system under 3 ha area through eddy covariance flux
tower installed in the experimental field in Jodhpur. In the
flux tower, infrared gas analyzer was used to measure
concentration of CO, flux and three-dimensional (3-D)
sonic anemometer was used to measure 3-D wind speed at
10 Hz frequency. Rainfall amount and intensity were
monitored using a digital tipping-bucket type rain gauge
and soil moisture dynamics were recorded through soil
moisture sensors (HYDRA-PROB). Temperature and
humidity were recorded using sensors. Leaf area index of
cumin crop, sown on November 09, 2023, was recorded
maximum (1.87) at 90 DAS, which then reduced. Plant
height of cumin reached up to 34.6 cm. The diurnal
variation of CO, flux revealed the maximum negative
value (-4.12 pmole m” s") during day time (12:30 PM)
indicating a sink of carbon due to photosynthesis process
(Fig. 3.3a). Whereas, the maximum positive CO, flux

(2.19 pmole m”s™) was observed during night time (11:30
PM) due to respiration. Over the crop growing season,
CO, flux was more negative during vegetative stage than
that during maturing stage (Fig. 3.3b).
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Mean daily CO, flux of cumin (b)
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Fig 3.3. (a) Mean diurnal CO, flux (b) mean daily CO, flux during cumin growing season

TR AT | B dTell JAULATPHA 3fd aul & BRI
% g H TG a9l (4654 AA) AR F 1F 2 |
HaT H Qe i =T 30 WAL TexTg (0.182 B 1. T &
A1) B T H 20 HAL. TERTS WR BH (0.123 T HI. Ut &
#) urg TS (3 3.4) | TS AIE & SR TR @Y ot
ST TETEAN W FRT H A TH TS| DI TS AT SHBT A
quf & e I R 9 T4 | B T B G d
SIRIT AT QISR 12:30 Fof AfTHH 3R I 11:30 Tol FTH
%9 a1 (3 3.5T, 1) | Y6 fafhRoT yare o1 siia /14 oA
@ 7:00 901 A YT 6:30 qo] B QAR AHRIFD 8T 3R &

The rainfall received during kharif season (465.4
mm) was above normal due to relatively high rainfall
occurred in August. The daily average soil moisture was
low (0.123 m’ m™) at 20 cm depth in comparison to that
observed at 30 cm depth (0.182 m’ m™) (Fig. 3.4). Soil
moisture was low at both depths during July as compared
to August and varied according to rainfall patterns. The
average diurnal crop evapotranspiration was maximum at
12:30 PM and lowest at 11:30 PM (Fig. 3.5a,b). The mean
net radiation flux was negative during 7:00 PM - 6:30 AM

0.24
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= 022 4 = SMC at 30 ¢m depth
"?= N Rainfall L 120
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E R0k s
= 0.18 A =
§ 0.16 A q‘:}_’
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0.08 L : : Lo
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o 3.4. W% g H R/ a9 D AN QT AT URAl H HaT STel PI A

Fig. 3.4. Soil water content at two different layers with the total rainfall during the kharif season
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during night time and maximum positive flux (445.51
W m”) at 1:30 PM during day time. Soil heat flux was
found negative during 7:00 PM - 8:30 AM and positive at
9:00 AM with the peak of 62.75 W m” at 2:30 PM.
Sensible heat flux was negative during night time and
positive during day time with the peak of 149.66 W m” at
12:30 PM.
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Fig. 3.5 (a) Mean diurnal pattern CO, flux, (b) mean daily CO, flux during kharif season
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Organic management options for productivity,
profitability and sustainability

Seasonal incidence: Pest incidence in pearl millet and
mung bean crops revealed the major incidence of
whitefly, jassids, flower eating beetles and termites and
minor incidence of phadka grasshopper and pod borer. In
mung bean, major incidence was of white fly and flower
eating beetle. Initial infestation of white flies was
observed in 3" week of July and flower eating beetle was
noticed during the vegetative and reproductive stages of
the crop (Fig. 3.6). Population of these pests was very low
causing insignificant damage to crop. In pearl millet, the
incidence of termite was severe during vegetative growth
stage of crop.

Plant protection: Infestation of aphids and white flies in
mung bean was managed with six treatments, i.e., (i)
neemastra, (ii) brahmastra, (iii) neem seed extract (NSE,
5%), (iv) imidacloprid 17.8% SL (1.5 mL L"), (v)
Fipronil 2 mL L" and (vi) untreated control check. Both
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Fig. 3.6 Seasonal incidence of mung bean pest
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Comparative assessment of natural, conventional and
organic farming practices
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pre-treatment and post-treatment observations were taken
and percent control success was calculated for each week.
Imidacloprid treatment gave 55.26% to 88.07% and
71.54% to 90.10% reduction of white fly and jassids
population, respectively over the control and was found to
be the best among all the treatments (organic and
inorganic) followed by Fipronil. Among organic
treatments, NSE treatment resulted up to 79.85% and
74.61% reduction in the population of white fly and jassid,
respectively, followed by brahmastra (39.50% to 73.96%
and 48.37% 10 65.10%).

Comparative assessment of natural, conventional and
organic farming practices

Plant protection: Weekly monitoring of the pearl millet
crop sown under natural conditions in July 2024 for pest
and disease incidence, revealed the incidence of termites
and ash weevils during the vegetative stage and that of
seed bug at grain filling stage of the crop. The infestation
of these pests was temporary for very brief period of time
and damage due to their presence was almost negligible,
warrants no control. Disease incidence was not observed
throughout the crop growth stage. However, incidence of
depredatory birds and squirrels were more during milk,
dough and maturity stages of crop. Management
strategies followed to reduce the damage were the
reflective ribbon and agri-cannon.
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Effect of harmone applications on cucumber yield
grown in polyhouse

Cucumber was grown in polyhouse with 100%
deflower and control (no deflower) conditions with five
treatments, i.e., T, [no gibberelic acid (GA,) and no
naphthalene acetic acid (NAA) applications]; T, (GA, @
50 ppm), T, (GA, @ 100 ppm), T, (NAA @ 100 ppm), T;
(NAA @ 150 ppm). The yield was the highest at 100%
deflower at 1 foot height (30 days after sowing with full
blooming). The increase in fruit yield was attributed to
high net assimilation rate, increased plant dry weight with
higher fruit weight. The application of NAA @ 100 and
150 ppm and GA, @ 50 and 100 ppm over the control (no
deflower) and 100% deflower plants significantly
affected physio-biochemical characters and resulted in
yield enhancement (Table 3.6). The effect of hormone
application on physiological characters, i.e., net
assimilation rate (NAR) and leaf area index (LAI) was
significant, although the effect on specific leafarea (SLA)
was non-significant. The maximum LAI with 20-33%
increase in control and 100% deflower conditions was
observed with applications of GA, @ 100 ppm and NAA
@ 150 ppm. The maximum increase in NAR over the
control was recorded with the application of GA, @ 50
and 100 ppm. The enzyme study showed the maximum

T 3.6 Ulellerdd ¥ SR U WRT &) TS, 999 Ud JerdR W) gEH
fTerferd 3t Ud wperel= vRifed 3re) &1 uwTa

Table 3.6 Effect of hormone (GAs and NAA) on fruit yield, weight and length of cucumber grown in polyhouse

Treatment Fruit yield (kg plant™) Fruit weight (g) Fruit length (cm)
Tt T T3 Ts Ts Mean Ti T2 T3 Ta Ts Mean Ti T. T3 Ts Ts Mean

Control 2.17 238 235 234 233 231 1724 2804 3819 266.7 3833 2969 165 177 179 191 191 18
100% 2.10 246 242 240 242 236 229.1 309.6 3856 309.8 406.6 3281 16.6 185 181 183 18.6 18
deflower
Mean 2.13 242 238 237 238 200.8 295.0 383.8 28383 395.0 l6.5 181 18 18.7 188
Standard A=0.009 A=3.775 A=0.151
error of B=0014 B =5.968 B=0239
mean

AxB=0.020 AxB =8.441 AxB=0.338
CD A=0.026 A=11.302 A=NS.

B =0.041 B=17.870 B=0.715
AxB =0.058 AxB=N.S. AxB=N.S.
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increase in nitrate reductase activity in response to
defoliation and deflowering with NAA @ 150 ppm.
Application of GA, @ 100 ppm showed the highest level
of ascorbate and soluble carbohydrate in the control and
100% deflower plants (Fig. 3.7). Thus, deflowering and
hormonal application at early nodes showed a balanced
growth and regular fruiting with short delay in fruiting
producing higher plant biomass, more number of fruits
and increase in total fruit yield.
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Fig. 3.7 Effect of hormones (GA3 and NAA) on soluble carbohydrate, starch, ascorbate and
nitrate reductase activity of cucumber grown in polyhouse

(T1: control+control; T2: control+GA3 50 ppm; T3: control+GA3 100 pmm; T4: control+NAA 100 ppm; T5: control+NAA 150 ppm;
T6: 100% deflower+control; T7: 100% deflower+GA3 50 ppm; T8:100% deflower+GA3 100 ppm; T9: 100% deflower+tNAA 100 ppm;
T10: 100% deflower+NAA 150 ppm)
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Performance of Melia dubia and Gmelina arborea
based agroforestry systems

Growth of trees at different irrigation levels: The
maximum and minimum tree heights were recorded under
100% irrigation level (7.45 m) and control (6.38 m) in
Melia dubia. Tree diameter was recorded to be the largest
(12.01 cm) under 100% irrigation and the least in the
control (10.05 cm). Similarly, canopy diameter was larger
(3.18 m) in 100% irrigation as compared to reduced
irrigation levels. Tree height was not significantly
influenced by irrigation levels in Gmelina arborea but
tree diameters and canopy diameters were significantly
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higher under 100% irrigation (10.53 cm and 3.02 m),
respectively. The least tree and canopy diameters (7.41 cm
and 2.04 m, respectively) were observed in the control.

Soil physico-chemical properties: In agroforestry
systems of M. dubia and pearl millet, higher organic
carbon (0.32%) and dehydrogenase activity (DHA) (78.8
ng TPF g soil d") were observedat 6m x 12mand 6 m x 9
m tree spacings, respectively, while electrical
conductivity (EC) and potassium (K) levels were elevated
in the 6 m x 6 m and 6 m x 9 m systems, respectively. In
systems involving M. dubia with mung bean, nitrogen (N)
and DHA were recorded to be the highest (97.3 kg ha™) at
6 m x 6 m tree spacing. Contrasting results were revealed
with higher DHA (96.6 ug TPF g soil d") in sole mung
bean and elevated EC and organic carbon levels in sole
pearl millet. In G. arborea and pearl millet, EC (0.239
dSm™), N (101.6 kg ha™), and K (238.6 kg ha") were the
highest at 6 m x 12 m tree spacing, while DHA was the
highest at 6 m x 6 m spacing (75.3 pg TPF g soil d”).
Similarly, G. arborea and mung bean showed the highest
DHA (65.3 ng TPF g soil d") at 6 m x 9 m spacing, while
N peaked (95.8 kg ha') at 6 m x 6 m spacing. Sole
G. arborea demonstrated elevated N (127.8 kg ha™) and K
(317.0 kgha™) at 6 m x 6 m spacing. In sole cropping, the
highest DHA (96.6 ug TPF g soil d"') and organic carbon
(0.29%) were recorded in sole mung bean, while slightly
higher phosphorus (21.6 kg ha') was observed in sole
pearl millet.

Water usage for Melia dubia and Gmelina arborea
based agroforestry systems: Water usage for M. dubia
and G. arborea at three drip irrigation levels, i.e., D,
(100%), D, (125%), and D, (75%) varied across months
with higher frequencies during dry season (March-May)
and lower frequencies in wetter months (June-
November). The water usage for M. dubia and G. arborea
ranged from 67.49 to 393.75 L and from 77.86 to 515 L,
respectively. The lowest water use for both the species
was in January at D, level and the highest in October at D,
level. The total water usage in both the species was higher
atD, level, followed at D, and D, levels.
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Growth performance of trees under different
agroforestry systems

The growth performance of three tree species viz.,
Ailanthus excelsa, Dalbergia sissoo and Moringa oleifera
was assessed under different agroforestry systems by
comparing the increments in height, diameter, and canopy
diameter. The height growth increment was highest for
D. sissoo at 1.78 m, followed by 4. excelsa at 1.05 m, and
M. oleifera at 0.60 m (Fig. 3.8) indicating that in last one
year D. sissoo responded more favorably to the given
agroforestry treatments in terms of vertical growth.
M. oleifera exhibited the highest diameter growth
increment, achieving 4.20 cm, while 4. excelsa and
D. sissoo showed comparable but lower increments of
2.15 and 2.06 cm, respectively. Similarly, the highest
increase in canopy diameter was recorded in M. oleifera
(1.15 m), followed by 4. excelsa (1.14 m) and D. sissoo
(0.89m).
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Fig. 3.8 Growth performance of Ailanthus excelsa, Dalbergia sissoo and Moringa oleifera under different agroforestry systems
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Soil quality and crop productivity under long-term
nutrient management

Continuous cropping for seven years with organic
manure application [10 t farm yard manure (FYM) ha’
during kharif season] produced 2079 and 3844 kg ha’
grain yield of pearl millet and wheat, respectively (Fig.
3.9). Maximum grain yield of pearl millet and wheat
(2378 and 4426 kg ha, respectively) were obtained with
150% NPK while minimum yields were obtained with
absolute control (1176 and 2136 kg ha, respectively).
Application of 5t FYM ha" + 100% recommended doze
of fertilizer (RDF) increased pearl millet and wheat grain
yields by 97% and 104% over control and 10% and 14%,
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respectively over 100% RDF. Significantly higher grain
and stover yields of pearl millet and wheat were recorded
with 150% NPK over 100% NP, 100% N, 50% NPK and
control. The grain and stover yields of pearl millet and
wheat were at par in 150% RDF and 5t FYM ha' + 100%
RDF treatments.

Soil organic carbon (SOC) and available N, P, K
improved with the chemical fertilizers, integrated and
organic nutrient management in comparison to absolute
control. Balanced fertilization maintained SOC more than
2 g kg, whereas build-up was noticed when FYM was
included in NPK (2.9 g kg'). The maximum available
SOC was observed with 10 t FYM ha" followed by INM
(5t FYM ha' + 100% RDF) and 150% RDF. Soil
enzymatic activities (95.5 ug TPF g soil d') and SOC
(3.2 gkg") also improved with the application of organic
manures and their highest magnitude was recorded in
10 t FYM ha' (Fig. 3.10). Continuous application of
nitrogenous fertilizers alone and unfertilized control
markedly reduced the SOC and enzymatic activities.

Effect of plant growth promoting rhizobacterial
consortium on pearl millet and mung bean

A plant growth promoting rhizobacterial (PGPR)
consortium consisting of three compatible, competent
and native stress-tolerant strains, i.e., Bacillus

pseudomycoides G-10-1 (phytohormone, siderophore
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Fig. 3.9 Effect of long-term nutrient management on grain yield of pearl millet and wheat
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and ammonia producer), Bacillus sp. G-12-3 (high
temperature and salt-tolerant) and Solibacillus isronensis
G-21-9 (alkali-tolerant strain) was developed.
Application of the developed consortium under saline and
alkaline conditions in pot studies significantly enhanced
fresh and dry shoot weights, plant height, leaf area, plant
water potential, relative water content of leaves,
chlorophyll and protein contents in mung bean and pearl
millet (Fig. 3.11). In two liquid formulations of PGPR
consortium supplemented with glycerol/PVP, the
bacterial count could be maintained for minimum 2 years,
while in two carrier-based formulations, the cultures
could remain viable up to 3-4 months. The field trials of
PGPR consortium with 100% RDF enhanced yields of
pearl millet and mung bean by 5-6% in Jodhpur and Pali,
while PGPR consortium with 75% RDF resulted at par
yield as obtained with 100% RDF alone. In Bikaner,
PGPR consortium with 75% NPK enhanced the yields of
pearl millet and mung bean by 9% and 3%, respectively,
as compared to NPK alone.

Soil enzyme responses, carbon and nutrient allocation
under elevated CO, and temperature

Elevated CO, (eCO,) enhanced soil enzyme
activities significantly, with fluorescein diacetate (FDA)
activity reaching 8.56 pg fluorescein g' soil h’,
glucosidase at 6.66 ug pNP g soil h”, and dehydrogenase
at12.1 ug TPF g soil h”, as compared to ambient (4.99 ug



e gftdes 2024
Annual Report 2024

AP
ICAR

(@

26
24
22

"22.0
D

-

< 1.6
=14
8. 1.2
510
So0s8
06
04
02

" 1P
H

1.2 3 4 5 86 7 8

=

]

9 10 11 12

Treatments - p<=0.05 **p<=0.01 **p<=0.001

Tp<=0.05 " p<=0.01

(b)

chlorophyll b (mg g™')
o
®

o o
(] 'S
| L
—
H

-

£
o

1 2 3 4 5 6 7 8 9 10 11 12

Treatments

o

2
=]

)
=]

==

carotenoids (mg g”')

=
S
1

=

o
-

=

L=
%)

HEH

1 2 3 4 5 6 7 8 9 10 11 12

Treatments

“p<=005 peslOd T pe=DO0q

peslos C

(d)

Helm-Bonferroni

w & w
L L 1

Phenol {(mg TAE g™)

(8]
L

.{t

T T T T T T T
1 2 3 4 5 5] T &

T T T T
9 10 11 12

bty M Treatments

frm 311 o/t § (@) FERI%A—T, () FaRbe—d,

&) IRIEHRS 3R (S fhrel R QORI |Fg &1 991

Fig. 3.11 (a) Effect of PGPR consortium on chlorophyll-a, (b) chlorophyll-b, (c) carotenoids and (d) phenols in pear] millet
(T1: PGPR+100% NPK; T2: PGPR+75% NPK; T3: PGPR+50% NPK; T4: PGPR+100% NP; T5: PGPR+100% PK; T6: PGPR+100% NK;
T7: PGPR+FYM; T8: PGPR+100% NPK+FYM; T9: PGPR+75% NPK+FYM; T10: PGPR+50% NPK+FYM; T11: 100% NPK; T12: Control)

ufd geT, 3R fSeresIiTS 12.1 ATShT U9 S ufy a8
7T 9 el 9 g TS, Safe aRawr Refay # g9 A
AT 4.99 HTSHT UTH FARNIT Ulcl U9 a1 Ui =eT, 4.56
HTShT ATH GIg=TdT Uy 919 FaT v e, 3iR 9.91 AIgsh! I
Sivs ufd o™ [aT ufa e ok Sea amHE Refa #
SHHTT: 2.30 ATSHT ITH FARNIT Hfch U9 a1 Ui =eT, 1.91
HTSHT UTH GIG=TdT Uy U9 et uf ©e, 3iR 7.54 A1gsh! T4
2rress Tfey I FeT Ui wer 9@ ot fHY MY | ged sifddw
TR BTE Sod B SEAFSS B 3iaed (30.8 .
BT Uil {537, JaT) Faifere urar 7 3R Sed A &
AT (21.7 B3N, P11 Tl 6,301, H<T) RFAH U AT |
BT Yol 7 S B SEAaAgs (ReR g &I derd
8Y), URder &7 Rl (R—a1ReR geT &1 uel oid 8Y), 31k
T AHM (TR e BH A9 & 912) & 91T U
3T tes uefid f&ar | 9a1 & uive dcdl |, Asge &

90

fluorescein g soilh”, 4.56 ug pNP g" soilh”, and 9.91 pg
TPF g' soil h”, respectively) and elevated temperature
(eTemp) (2.30 ug fluorescein g soil h”, 1.91 pg pNP g
soil h', and 7.54 pg TPF g soil h', respectively).
Microbial biomass carbon was the highest under eCO,
(30.8 mg C kg soil) and the lowest under eTemp (21.7
mg C kg soil). Carbon pools exhibited a distinct pattern
with eCO, (increasing the labile pool), ambient conditions
(favoring the non-labile pool), and eTemp (yielding
consistently the lowest values). Among soil nutrients,
nitrogen availability was the highest under ambient
conditions (ambient>eCO,>eTemp), while phosphorus
and potassium showed non-significant differences. The
highest and lowest values of dry weight (11.5 and 8.31 g
plant’, respectively), leaf area (534 and 363 cm? plant’,
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respectively) and root weight (3.96 and 1.55 g,
respectively) were recorded under eCO,, and eTemp,
respectively. Seed quality was highest under ambient
conditions for nitrogen content in seed (4.3%) and stover
(3.19%), while potassium content was highest under eCO,
for stover (0.39%) and eTemp for seed (0.449%). Seed
yield (6.83 g plant’) and pod length (9.15 cm), were
maximum under ambient conditions, followed by eCO,

(5.24 gplant” and 8.39 cm), and lowest under eTemp (3.75
gplant'and 7.53 cm).

Organic and inorganic practices for improving crop
productivity and managing disease and pest

Crop productivity: Organic and inorganic soil fertility
management practices differed significantly in seed yield
improvement across mustard, cumin, pearl millet, and
mung bean (Table 3.7). Inorganic treatments of
recommended dose of fertilizer (RDF) and integrated
nutrient management (INM) increased mustard yield by
104.4% and 95.9%, respectively over the control. Organic
treatments showed moderate yield improvements with
compost enhancing yield by 47.3%, farm yard manure
(FYM) by 41.3%, and residue by 13.9%. In cumin, INM
and RDF increased yield by 65.7% and 62.7%,
respectively, as compared to the control. Among organic
practices, compost resulted in 45% improvement, while
FYM and residue increased yields by 39.3% and 13.3%,
respectively. In case of pearl millet, INM and RDF were
found to be the most-effective in increasing yields by

eIt 3.7 AR, SINT, GORT R HT & IATEH W FaT Iaxal Haed U3l &1 udra
Table 3.7 Effect of soil fertility management practices on seed yield of mustard, cumin, pearl millet and mung bean

Treatment
Mustard

Control 1361
Residue 1551
Farm yard manure (FYM) 1924
Compost 2005
Recommended dose of fertilizer (RDF) 2782
Integrated nutrient management (INM) 2666
SE(m)+ 103
CD (5%) 313
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Seed yield (kg ha™!)

Cumin Pearl millet Mung bean
533 378 701
604 514 817
742 700 1142
773 766 1118
867 759 1197
883 890 1243

34.8 34.1 75.6
106 104 230
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135.2% and 100.8% over the control. On the other hand,
organic treatments such as compost improved yield by
102.7%, FYM by 85.2%, and residue by 36.0%. In mung
bean, INM and RDF enhanced yields by 77.3% and
70.7%, respectively, whereas, the compost, FYM and
residue increased yields by 59.5%, 63.0% and 16.5%,
respectively.

Disease management: Integrated organic disease
management strategies were implemented in cumin,
mustard, pearl millet and mung bean. Neem cake and
biocontrol agents were incorporated into the soil and
seeds were treated with Trichoderma @ 4 g kg before
sowing. Prophylactic sprays comprising of Calotropis
procera (5%), Prosopis juliflora, and neem leaves (2%)
extracts proved effective in managing Alternaria blight
and powdery mildew in cumin. Similarly, combined spray
of Trichoderma and Pseudomonas were found superior in
controlling bacterial blight in mung bean. Significant
population dynamics of Fusarium oxysporum f. sp.
cumini (Foc) and biocontrol agents, particularly
Trichoderma species, occurred in soil influenced by crop-
soil interactions. The initial population density of Foc
(11.0 x 10" cfu g soil) progressively increased to 10.6 x
10° cfu g soil during the cropping period. Population
density of Trichoderma fluctuated between 7.2x10% and
44.1x10° cfu g' soil, with the highest concentration
observed atasoil depth of 0-5 cm.

Pest management: In mung bean, populations of the
major pests, i.e., Bemisia tabaci (white fly) and Empoasca
motti (jassids) peaked in 34" standard meteorological
week and then declined. However, the minor pests such as
Trichiotinuspiger and Maruca vitrata were observed
during flowering and pod formation stages, respectively.
In pearl millet, Odontotermes obesus (termites) caused
damage during vegetative stage and the minor pests such
as Cicadella viridis and Mpyllocerus viridanus were
observed at later stages. Among organic (Neemastra,
Brahmastra, neem seed extract (5% NSE) and inorganic
(Imidacloprid 17.8% SL, Fipronil 50% SC) pesticides,
imidacloprid showed the highest control success (88.07%
for white fly and 90.10% for jassids), followed by Fipronil
(84.12% and 86.86%, respectively). Among organic
treatments, 5% NSE was the most effective (79.85% and
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64.26%, respectively). In pearl millet, Metarhizium
anisopliae (52.12-76.88%) and chlorpyrifos (82.11-
94.26%) were effective against termites, with a single soil
drenching required due to favorable rainfall and low pest
pressure.

Natural, conventional and organic farming practices
in crop production and silvi-pastoral systems

In case of mustard, integrated nutrient management
(INM) + pesticide treatment achieved the highest increase
of 74.9% in yield over the control (Table 3.8). Similarly,
conventional farming improved the yield by 74.6% over
the control. Organic farming and INM-+concoctions
increased yields by 45.3 and 41.7% over the control,
respectively, while natural farming showed 38.1%
increase in yield. In pearl millet, conventional farming
recorded 64.7% improved yield over the control. The
INM + concoctions followed closely, yielding 63.4%
higher yield than that obtained under the control and INM
+ pesticide resulted in 58.8% improved yield. Moderate
gains of 41.3% and 29.4% in the yield were observed
under organic farming and natural farming, respectively,
over the control.

Termite infestation was first observed during 34"
standard meteorological week, prompting soil drenching
with Metarhizium anisopliae 1.0% WP (52.12-76.88%
control) and Chlorpyrifos 20% EC (82.11-94.26%
control). Natural farming and INM practices could not
reveal any significant differences in tree collar diameter of

aiferat 3.8 faf=T Y ugfodl &1 wx™! 3R IoRT @ 919 Su R 9T

Table 3.8 Effect of different farming practices on seed yield of mustard and pearl millet

Treatment Seed yield (kg ha™)
Mustard Pearl millet

Control 1959 1412
Natural farming 2706 1828
Organic farming 2846 1995
INM + concoctions 2776 2308
INM + pesticide 3426 2242
Conventional 3419 2326
SE(m)+ 108 93
CD (5%) 329 283
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Prosopis cineraria with intercropped grasses. Overall,
INM revealed statistically significant differences from the
control, which was not observed in natural farming.

Evaluation of lasora varieties

Maru Samridhi variety of gonda recorded
significantly higher plant height, trunk diameter, canopy
spread and fruit yield in comparison to other varieties for
fifth year under the AICRP (Arid Zone Fruits) trial on
evaluation of lasora varieties (Table 3.9). Similarly, fruit
weight and pulp stone ratio were also significantly higher
in variety Maru Samridhi, whereas the other varieties
were at par (Table 3.10).

Tt 3.9 SIATET Bl [l &1 arvwufdd Td %ol UGSl AFGUS
Table 3.9 Vegetative growth and fruit yield parameters for lasora varieties

Varieties Plant height Trunk girth Canopy spread Canopy spread Fruit yield
(cm) (mm) N-S (cm) E-W (cm) (kg plant™)
Maru samridhi 233.00 139.72 284.14 284.14 7.30
Karan lasoda 137.42 81.45 186.71 201.00 6.02
Thar bold 174.28 105.61 226.85 226.85 6.43
CD (0.05) 47.49 26.40 53.83 59.10 0.89
qifeTdT 3.10 TTeT BT fhdt &1 Hifdd AHers
Table 3.10 Physical fruit parameters for lasora varieties
Varieties Cluster weight No. of fruits Mean fruit Fruit girth Fruit length Pulp:stone
(2 cluster! weight (g) (mm) (mm) ratio
Maru samridhi 54.3 11.3 8.60 23.7 21.9 9.00
Karan lasoda 49.6 11.2 8.00 24.1 22.0 9.00
Thar bold 48.0 9.2 7.04 22.9 20.4 7.99
CD (0.05) NS NS 0.82 NS NS 0.93

T BT AT, DA BT Held AR Bl B SUST H Seold-i
gl i B (CIferepr 3.9) | 30 ARE, 7% WG fbed § tell
BT oI 3R TET TR & 1uTd A1l $U | S1fdrs qra
T, STafd 31 el # I A T 73T (ATferaht 3.10) |

gl IMeTRa ISk &F H W IWig 9 fued ®q
AATE-ITLTRA dheiiaht eeqad

ST RIS & STTHT WeTs R I & $H BT SUANT I
PH AN W IR GOR & 73 (R 3.12) | e
99l DI A3, HUTH 3R RS & HA AN A 350
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Biochar-based interventions to cope-up water-deficit
in arid rainfed areas

Biochar was prepared at Regional Research Station,
Bhuj using oil container barrel to reduce the cost (Fig.
3.12). About 650 kg of biochar was produced from
Prosopis juliflora branches, crop residues of cotton and
castor at 350°C. Prepared biochar was analyzed for
different physico-chemical properties including water
holding capacity (WHC), pH, electrical conductivity
(EC), P, K, Na and ash contents (Table 3.11). Mung bean
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A 3.42 e argHa™

Fig. 3.12 Low-cost kiln designed for biochar production at Regional Research Station, Bhuj

AR 3.11 & AFAU ATF, Yol W IR fbY T qREIER a1 Ry

Table 3.11 Characterization of biochar prepared at Regional Research Station, Bhuj

Properties Castor biochar
Recovery (%) 42.14

pH 9.07+0.03
EC (dS m™) 0.30+0.001
WHC (%) 247.17+7.80
P (%) 2.96+0.78

K (%) 0.35+0.21
Ash content (%) 14.05+0.76
Na (%) 0.12+0.02

Results are expressed as the mean+tstandard deviations (n=3)

et Aferad ao R T 650 .31, @R IR
fbar | dAR By MU gEER B fAveryur faf
Aifrp—rarafe o & forg fear T, e oTdt g
grar, diva, fgd aradar, dem BReRE, diefi,
AIfeTd SR g @1 /1 wfAe off (@iferdr 3.41) | T
I | e g AR @ AT J3mel B ST
PR T AR IORT B AT DT T (BT 1T |
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Cotton biochar P. Juliflora biochar

53.21 55.40
9.19+0.02 9.81+0.03
1.21+0.001 0.84+0.01

231.76+29.80 197.40+16.40
3.14+0.37 3.58+0.26
0.72+0.32 0.47+0.15
5.81+0.82 5.36+0.48
0.37+0.09 0.09+0.02

and bajra crops were evaluated to cope-up water deficit
using different doses of biochar.

Impact of spent sulphuric acid fertilizer on soil
characteristics and plant growth

The impact of spent acid derived DAP was
investigated in pot study for heavy metal contamination
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and accumulation in spinach crop using acid alluvial soil.
The growth and yield of fresh spinach (32.96 to 34.71 g
pot') were at par under both spent derived DAP and
commercial DAP. The fresh weight of leaves decreased
significantly on reduced (75%) or no phosphorus
application. Mostly (>80%) heavy metals (nickel, lead)
were accumulated in non-edible root which was on par to
control and below the permissible limit. The
accumulation of heavy metals in edible parts was also on
par with control. Non-significant trend discernible among
the treatments in case of heavy metals was observed in
soils.

Evaluation of Prosopis cineraria and Ailanthus
excelsa-based agroforestry system in Bikaner

Growth performance of A. excels as affected by tree
spacing and intercrops: Ailanthus excelsa based
agroforestry systems were evaluated to find out the
optimum tree spacing and compatible intercrops. Main
plot occupied three tree spacings viz.,4m*x4m,6m x 6 m
and 8 m x 8§ m and subplots were allotted with three
different intercrops viz., pearl millet (PM), moth bean
(MB) and clusterbean (CB). At seven years after planting,
the tree height and diameter at breast height (DBH) of
A. excelsa was significantly affected by tree spacing.
Average tree height of 4. excelsa was maximum (6.52 m)
in 8 m x 8 m followed by 6 m x 6 m spacing (6.30 m) (Fig
3.13a). Significantly lower tree height (5.41 m) was
observed in 4 m x 4 m spacing. Maximum DBH was
recorded at 8 m x 8 m spacing (18.48 cm) followed by
6 m % 6 m spacing (16.65 cm) and minimum in4 m x 4 m
spacing (12.99 cm) (Fig 3.13b). Intercrops did not show
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Fig. 3.13 Growth performance of 4. excelsa (a) height and (b) diameter at breast height in block plantations under
different tree spacing and intercrops
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any significant effect on tree height and DBH. However,
maximum tree height and DBH was observed with moth
bean and minimum with pearl millet crop.

Growth performance of A. excelsa and P. cinerariain
boundary plantations: Growth performance of A.
excelsa and P, cineraria were evaluated in sole and mixed
plantation of P. cineraria and A. excelsa under boundary
plantations. Tree height and basal diameter were
significantly different in sole and mixed plantations. A.
excelsa sole as well as in mixed plantation of P. cineraria
and A. excelsa performed better in all tree growth
parameters. At seven years after planting, higher tree
height and DBH was recorded by A. excelsa in A.
excelsain sole (6.93 m and 21.13 cm, respectively) and
mixed plantation (7.43 m and 20.91 cm, respectively)
while, minimum tree height (5.80 m) and DBH (14.54 cm)
was observed in sole P. cineraria (Fig. 3.14).
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Fig. 3.14 Growth performance of A. excelsa and P. cineraria (a) height and (b) diameter at breast height in boundary plantations
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Physio-biochemical approaches for enhancing abiotic
tolerance of Cicer arietinum and Brassica juncea

A field experiment was conducted to assess the
efficacy of phytoprotectants on physio-biochemical traits
and yield of chickpea (Cicer arietinum) and mustard
(Brassica juncea) genotypes under abiotic stress
conditions (Fig. 3.15). In the heat stress experiment, the
efficacy of phytoprotectants [Salicylic acid (SA), Benzyl
adenine (BA) and Sodium nitroprusside (SNP)] were
assessed on physio-biochemical and yield parameters of
four genotypes [two high tolerant (HT) and two low
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Fig. 3.15 Field view of chickpea and Indian mustard under heat stress environment
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tolerant (LT)] of chickpea and mustard crops under two
planting schedules [normal planting (NP) and Ilate
planting (LP) conditions].

Averaged across the chickpea genotypes, membrane
stability index (MSI), total chlorophyll (total Chl), nitrate
reductase (NR) activity and seed yield declined by 18%,
25%, 19%, and 41%, respectively due to the heat stressas
compared to the non-heat condition. Across the
phytoprotectants, the reduction in MSI, total Chl, NR
activity and seed yield due to late planting conditions
varied among genotypes, which ranged from 14-52%
respectively, being lowest in RSG-945, GNG-469 and
highest reduction in HC-5, CSJ-515 as compared to
normal planting condition. The exogenous application of
phytoprotectants ameliorated the adverse effect of heat
stress and averaged across chickpea genotypes, the
application of 1.0 mM SNP, 1.0 mM SA and 0.1 mM BA
significantly (p<0.05) improved MSI, total Chl, NR
activity, and seed yield by15-27%, 24-44%, 19-28% and
14-24%, respectively as compared to water sprayed
control (Fig. 3.16). The highest improvement in MSI, and
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Fig 3.16 Effect of phytoprotectants on relative membrane stability index (MSI), total chlorophyll (Total Chl),
nitrate reductase (NR) activity and seed yield of chickpea genotypes under heat stress condition
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seed yield was recorded with 1.0 mM SNP, followed by
1.0 mM SA and 0.1 mM BA, compared to the water-
sprayed control.

In case of Indian mustard, averaged across genotype,
heat stress had 22%, 19%, 21% and 45% reduction in
photosynthetic rate (Py), transpiration rate (E), stomatal
conductance (g,), and seed yield, respectively as
compared to non-heat stress condition. Averaged across
the phytoprotectants, the reduction in P, E, g, and seed
yield due to heat stress varied among the genotypes,
which ranged from 19-27%, 17-23%, 10-25% and
35-53%, respectively as compared to without heat stress
condition. The maximum decline in P,g, and seed yield
was recorded with RLM-619 followed by Varuna, Giriraj
and RH-749. The application of phytoprotectants,
ameliorated the adverse effect of heat stress and averaged
across genotypes, the foliar spray of SA, BA and SNP
significantly improved P, E and g, of mustard genotypes
by 21-31%, 25-36% and 26-37%, respectively as
compared to the control (Fig. 3.17). The improvement in
net photosynthetic rate was highest with 1.0 mM SNP
(35.7 umol m?s™) followed by 1.0 mM SA (34.2 pmol
m’s") and BA (32.9 umol m”s™) as compared to water
sprayed control (27.2 pmol m”s™). The highest increase in
seed yield (13% to 22%) was recorded with 1.0 mM SNP
(22%), followed by 1.0 mM SA (16%) and 0.2 mM BA
(13%) compared to the control. The enhancement in net
photosynthetic rate, transpiration rate and seed yield were
highest with 1.0 mM SNP followed by 1.0 mM SA and 0.2
mM BA as compared to water spray control.

Development of integrated multi-tier agro-forestry
model for Leh region

The survival rates of all the species across systems
were recorded along with growth parameters and fodder
yield of Robinia was estimated at the end of the summer
season. Robinia in apple orchards yielded 530 g tree at
5mx 5mand 1025 g tree” at 5 m x 3 m spacing, while in
apricot orchards, it yielded 1920 g tree” at spacing 5 m x
5 m which was significantly higher than 250 g tree” at 5 m
x 3 m spacing. In mixed systems, it yielded 1010 g tree™ at
5m x 5mas compared to 950 g tree”’ at 5 m x 3 m spacing.
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Fig 3.17 Effect of phytoprotectants on transpiration rate (E), stomatal conductance (gs) net photosynthetic rate (PN),
and seed yield of Indian mustard genotypes under heat stress condition
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At 3 m x 3 m, the fodder yield of Robinia was observed in
the tune of 600 g tree”' for apples, 335 g tree” for apricots
and 315 g tree” with mixed systems (Fig. 3.18). Apple
trees in pure systems showed 100% survival rate at Sm x 5
m and 85% at 5 m x 3 m spacing. Mixed systems had
lower rates, ranging from 20% to 77.78%. Apricot trees
showed maximum survival rate of 86.67% in mixed
systems (Fig. 3.19).
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Fig. 3.18 Robinia fodder yield in apple, apricot,
and mixed system at different spacings
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Fig. 3.19 Survival of apple and apricot trees
under various agro-forestry systems

Integrated multi-tier agroforestry model for Pali
region

An experiment was conducted to observe the effect
of combination of different fruit trees and their interaction
at different irrigation levels (1.0 CPE, 0.8 CPE and 0.6
CPE) in Regional Research Station, Pali. Significant
differences were found among ber + dragon fruit tree
combination followed by ber + moringa and ber + papaya.
The height of dragon plant was highest (157.29 ¢m) in
fruit tree combination of ber + dragon under 1.0 CPE
irrigation treatment with a mean of 119.30 cm. While, the
highest basal diameter of ber (20.09 cm with a mean of
15.33 cm) was recorded in ber + dragon fruit tree
combination. Similarly, the yield of ber was highest
(26.90 kg plant') in the ber + dragon fruit tree
combination under 0.8 CPE irrigation treatment followed
by 27.60 kg plant” under ber + moringa in 0.6 CPE. The
height of ber (333.66 cm) among the fruit tree
combinations (ber + dragon, ber + moringa and ber +
papaya) performed well with irrigation treatment of 0.8
CPE in ber + dragon followed by ber + moringa (212.67
cm) and ber + papaya (208.26 cm).
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Physico-chemical characterization of gum samples
and authentication by hyperspectral imaging

Physico-chemical and micromeritic properties of
gum Arabic collected from Jodhpur, Jaisalmer, and
Barmer were determined for sizes, i.e., S, (2-5 mm), S,
(0.8-2 mm), S, (0.089-0.800 mm), and S, (<0.089 mm).
Gum Arabic samples of Jaisalmer had the highest bulk
density (0.66 g cm”), while other parameters showed no
significant variation across districts.

A total of 7030 doses of CAZRI gum inducer were
utilized by 145 farmers of Jodhpur, Barmer, Nagaur,
Jaisalmer, Alwar, Rajsamad, Bhilwara, Pali and Balotra
for treating 4. senegal trees. To detect gum adulteration, a
portable and handheld spectroscopic device that operates
in 18 bands (410-940 nm) was developed using a
Sparkfun AS7265x sensor and Arduino Uno. Gum
samples of Acacia senegal, Acacia tortilis, Anogeissus
rotundiflia, Moringa oleifera, and Prosopis juliflora were
analyzed. Furthermore, adulteration process with
blending of 4. senegal with A. tortilis at 5%, 10%, 20%,
30%, and 40% levels were compared with 0%
adulteration (4. senegal) and 100% adulteration (4.
tortilis). The highest and lowest visible reflectance was
depicted by A. senegal and P. juliflora, respectively.
Chemometric analysis using k-NN classification
achieved 72% and 75% accuracies with handheld device
and spectroradiometer, respectively. Partial least squares
regression, in estimating adulteration levels, yielded
better values of R? (0.99) and RMSE (2.98) for
0.71;

spectroradiometer than handheld device (R?
RMSE=17.35).

Optimizing year-round forage production systems for
Kutch region

The production potential of four fodder production
systems namely, guinea grass + lucerne, perennial
sorghum + clusterbean + oats, moringa + sorghum + oats
and pearl millet + clusterbean + fodder beet was assessed
under three varying fertilizer dosages, i.e., 100% RDF
(recommended dose of fertilizers) (FD1), 125% RDF
(FD2) and 150% RDF (FD3). The effect of fertilizer
application on both green and dry fodder production was
assessed and the optimal fertilization strategy was
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identified to ensure year-round fodder availability for
livestock. The fertilizer application significantly
increased both green and dry fodder yields under guinea
grass + lucerne production system with highest green
fodder (175.50 q ha) and dry fodder (45.19 q ha™) yield
under 150% RDF. Similar yield of green fodder was
realized between FD1 and FD2 but it was slightly
decreased at FD3 under the perennial sorghum +
clusterbean + oats production system. However, FD3
resulted in higher dry fodder yield (64.87 q ha’),
indicating that this system may be sensitive to fertilizer
inputs for dry fodder production (Fig. 3.20). Under the
moringa + sorghum + oats, both the green and dry fodder
yields increased consistently with application of all the
three varying fertilizer dosages from FDI1 to FD3. The
highest yields were observed at 150% of RDF for both
green fodder (163.83 q ha™) and dry fodder (57.83 q ha™)
productions. In the case of pearl millet + clusterbean +
fodder beet production system, the highest green (234.83
q ha') and dry fodder (51.95 q ha") yields were achieved
with 125% of RDF and it decreased at 150% of RDF (Fig.
3.20). The study indicated that fertilizer the application
significantly enhanced both green and dry fodder
production across different fodder production systems.

300
<250
I'B
L
= 200
i)
@ 150
>
3 100 I
o
°
" sl ii

0
Green (g/ha) Dry(q/ha) Green(g/ha) Dry(g/ha) Green(g/ha) Dry(q/ha)
FD1 FD2 FD3
M Guinea grass + lucerne M Perennial sorghum (F) + [Guar (F)- Oats (F)]
Moringa+ [Sorghum(F)- oats (F)] Pearl millet (F) + Guar(F)- Fodder beet

fora 3.20 SdRP & A~ SUART & AT TR SATeT Yonferal H IR BT Sre

Fig. 3.20 Fodder production across forage production system under different fertilizer application
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Integrated Land and Water Resources Management
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Quantification of water stress in arid crops using
remote sensing approach

Experiments on quantification of water stress were
undertaken in two rabi season crops, i.e., mustard (var.
Giriraj) and cumin (var. GC-4) and two kharif season
crops, i.e., pearl millet (var. HHB 67) and mung bean (var.
IPM-205-7) under irrigated conditions. Four water stress
treatments i.e., T, (0-20% as control), T, (20-40%), T, (40-
60%) and T, (60-80%) were imposed based on soil
moisture depletion. Amount of water applied was
computed for the effective rhizosphere depth of 30 cm and
stress level was computed on depletion of available soil
moisture content at field capacity (13.6%). The soil
moisture was monitored biweekly throughout the crop
growing season and crop stress at different phenological
stages. Simultaneously, biophysical, physiological
parameters, canopy infrared temperature, canopy spectra
were measured using spectroradiometer. In kharif season,
626 mm of rainfall was received in 23 rainy days and soil
moisture at 0-10 cm depth ranged from 6.3-18.4% during
the cropping season (Fig. 4.1a). The crops did not face any
water stress due to the occurrence of well-distributed
above-average rainfall. The maximum monthly rainfall of
431 mm (68% of the total seasonal rainfall) occurred in
August, which was more than the average seasonal
rainfall of the area. The yield of mustard (1507 kg ha™) and
cumin (349 kg ha™) crops were highest under treatment T,
and significantly different (0=0.05) from that of
treatments T,, T, and T,. However, the yields of mustard
and cumin in treatment T, were not significantly different
from that obtained in treatments T, and T, (Fig. 4.2a). The
yield of pearl millet and mung bean crops varied from
1356-1455 kg ha" and from 446-466 kg ha, respectively,
which did not show a significant difference among all the
treatments (Fig. 4.2b). Spectral reflectance of mustard,
observed during the reproductive stage, was higher at
visible, near-infrared, and shortwave infrared regions and
was lower than spectral reflectance of cumin at vegetative
stage (Fig. 4.1b).
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(a) Soil moisture dynamic during kharif season-2024
35 200
N Fainfall(mm)
—&— |0cm
30 —8— 20cm
—— 30cm
—&— 40 cm - 150
—~ 254 —&— G0cm
=
g —— lWem
< 201
E
E: = 100
Z
8 154
E
E
“ 10
- 50
) |
0 I I L I : -0

07/01/24 07/15/24

Yield (Kg ha ")

07/29/24 08/12/24 08/26/24 09/09/24 09/23/24

Time (mm/dd/vy)

Daily rainfall (mm)

(b)

70

Spectral reflectance curve of cumin and mustard crop

60 -

% Reflectance

——— Cumin at vegetative stage

—— Mustard at reproductive stage

T T

1000 1500

500 2000 2500

Wavelenght

3 4.1 (Q) W% AA & SR 9ui smerRd uRReIferl # Ja1 9 @ fcrefierar den
(@) SIRT 3R TRl BT B! BT GoIhHI URIac dsh

Fig 4.1 (a) Soil moisture dynamics under rainfed condition during kharif season

(b) Spectral reflectance curve of cumin and mustard crops
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Fig. 4.2 Yield of (a) mustard and (b) cumin crops in rabi 2023-2024 and
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Assessment of Hydroponics and Aeroponics Systems
Biostimulation to mitigate salinity stress of lettuce
(Lactuca sativa L..) in hydroponics

In hydroponics system, the effects of foliar spray of
water and ethanol-based leaf extracts of moringa
(Moringa oleifera L., moringa leaf extract) and prosopis
(Prosopic cineraria L., prosopis leaf extract) were
assessed on the growth of leaf lettuce (Lactuca sativa L.
cv. 'Kaipira") under normal (control) and saline medium
(25 mM). The foliar spray at 2.5% and 5% concentrations
were applied thrice during the entire season at 10-day
interval. Lettuce growth was considerably hampered due
to salinity leading to reduction in fresh leaf weight
(-13.9%), fresh root weight (-20.2%), leaf area (-22.5%),
dry leaf weight (-19.3%) and number of leaves (-21.3%)
as compared to non-saline control (Table 4.1). However,

qiferdT 4.1 ERSIAIGT Tolell # @R 3R IR—qoi Ara¥ & d8d S9Y ¢ o™ & il @ oell iR
ST BT TSI goi, U<l DT &3thel, Uil BT G dol, UICTel, AINSIH TAT Ul / HIf$TH BT 3urd IR
AU SR UiUeTE & SIIANT &l I

Table 4.1 Impact of moringa and Prosopis cineraria extracts on fresh weights of leaf and root, leaf area, leaf weight (dry),

K", Na" and Na*/K" ratio of lettuce as affected by application of moringa leaf extract and prosopis leaf extract on lettuce plants grown
in hydroponics system under saline and non-saline conditions

Treatment Fresh leaf Fresh root
weight (g) weight (g)
Stress level (SL)
Non-saline 177.82 8.9%
Saline 156.0° 7.4°
Significance-SL ok R
Spray treatments (ST)
Moringa LE - water 2.5% 158.6¢ 7.24
Moringa LE - water 5% 167.2¢4 8.1¢
Moringa LE - ethanol 2.5% 175.6¢ 9.5b
Moringa LE - ethanol 5% 197.6* 10.6*
Prosopis LE - water 2.5% 157.24 6.64
Prosopis LE - water 5% 166.3¢¢ 7.24
Prosopis LE - ethanol 2.5% 174.3¢ 8.7°
Prosopis LE - ethanol 5% 187.1° 9.8°
Control (WS) 120.4¢ 5.8°

* kK

Significance-ST

Leaf area Potassium Sodium Na'/K*
(cm?) (KY (Na®) ratio
2391.4° 36.99* 3.614° 0.097°
1951.7° 31.81° 15.64" 0.50°
ek o *k ek

2109.5¢ 30.04¢ 10.9% 0.382
2225.2%4 34.3b 9.18% 0.28%
2351.2° 37.97* 8.58¢d 0.23¢%
2525.5° 40.06* 7.70¢ 0.19¢
2061.02f 28.784 11.224 0.412
2196.74 33.41% 10.082b¢ 0.31%
2293.4.4b¢ 36.67% 8.79¢d 0.25%
2448.2.5* 39.842 8.044 0.21%
1332.8¢ 28.46¢ 12.07* 0.45*

*k *k ok *ok

Note: Different letters on values represents a statistically significant difference among different treatments by Tukey’s HSD Test (p<0.05)

* ** represent significant at 0.05 and 0.01, respectively
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the application of moringa leaf extract and prosopis leaf
extract boosted the growth of lettuce and altered the
mineral accumulation in plants under saline and non-
saline conditions. The response of leaf extracts was more
conspicuous at 5% concentration than that at 2.5%
concentration. Foliar applications at 5% concentrations of
moringa and prosopis reduced sodium concentrations by
36.2% and 33.4%, respectively and increased potassium
level by 40.7% and 39.9%, respectively in lettuce as
compared to control.

Comparative performance of soilless systems in
cauliflower and lettuce cultivation

Growth of cauliflower (Brassica oleracea var.
botrytis L.) (cv. Fortleza F1) and lettuce (green and red)
(Latuca sativa L.) was compared for three soilless
cultivation systems, i.e., nutrient film technique (NFT)
channel, aeroponic channel (AC) and tower garden (TG)
with regular and alternate planting under greenhouse
condition (Fig. 4.3 a). Plants grown in alternate planting
registered higher fresh curd weight (44.1%), fresh root
weight (33.5%), dry curd weight (41.0%) and dry root
weight (10.0%) as compared to regular planting. On the
contrary, curd yield was recorded higher (37.3%) in
regular planting and TG showed higher yield (11.1%) than
NFT and AC. AC showed higher fresh curd weight
(16.1%, 46.0%), fresh root weight (46.0%, 87.1%), dry
curd weight (40.9%, 75.4%) and dry root weight (4.6%,
15.38%) than that recorded in NFT and TG, respectively.
Curd quality was higher in alternate planting than that in
regular planting, evidenced from total antioxidant
capacity measured by FRAP (42.1%) and DPPH (12.9%)
methods. This underscores the enhanced nutritional value
in cauliflower grown in alternate spacing (Table 4.2).
Amount of water needed to produce 1 kg of cauliflower
curd was found to be the lowest in AC (30.4 L) followed
by NFT(37.3L)and TG (56.2L).

Green leafy lettuce (cv. 'Kaipira') was more
productive than red lettuce (cv. 'Tuska'). The AC system
registered higher biomass for both green (150.37% and
60.59%) and red lettuce (81.58% and 45.60%) as
compared to NFT channel and TG systems. Fresh leaf
yield and leaf area were found to be the highest (200.8 g
plant” and 2273.44 cm’, respectively) for green lettuce in
AC. However, the lowest fresh leaf yield and leaf area
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were recorded in TG for red lettuce (Fig. 4.3 b). The AC
system required lesser water (14 and 29 L for green and
red lettuce, respectively) than that required by NFT (21
and 34 L for green and red lettuce, respectively) and TG
(25 and 41 L for green and red lettuce, respectively) (Fig.
4.3 b). Soluble protein level was the highest in acroponics
(20.35 and 15.03 mg g' for red and green lettuce,
respectively). Likewise, total soluble sugar content was
the highest in aeroponics (6.4 and 6.2 mg g in red and
green lettuce, respectively).
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Fig. 4.3 Performance of soilless systems in cultivation of cauliflower (a) and lettuce (b) using aeroponic channel (AC)
and nutrient film technique channel (NFTC) as horizontal planting, and tower garden (TG) as vertical planting
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Assessment of water and energy use of major crops
and cropping systems

A field experiment was conducted to quantify water
and energy consumption along with production
performances and interconnections among water-energy
use and food production using nexus approach of nine
irrigated cropping systems: pearl millet-wheat (PM-W),
pearl millet-Indian mustard (PM-IM), pearl millet-
chickpea (PM-CP), mung bean-wheat (MB-W), mung
bean-Indian mustard (MB-IM), mung bean-chickpea
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Table 4.2 Curd fresh weight, root fresh weight, curd dry weight and root dry weight of cauliflower
as affected by different planting and soil less growing system

Treatments Fresh curd Fresh root Dry curd
weight (g) weight (g) weight (g)

Planting system (PS)

Regular 223.20 40.0° 19.5°

Alternate 321.7° 53.4* 27.52

Significance okl okl ot

Soil less system (SS)

NFT-channel 282.32 42.8° 22.0°

Aeroponic channel 305.6° 62.5% 31.02

Tower-garden 229.1° 35.0° 17.67¢

sk sk A3k

Significance

** * = significant at 0.01 and 0.05% level of probability, respectively.
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Dry root Yield TAC-FRAP  TAC-DPPH
weight (g) (kg m?) (FRU g') (%)

4.0 4.12° 1.9 60.7°

4.4 3.00 2.7° 68.1°

* k% ok k%

43 3.6 2.6 63.4°

45 3.0° 3.4 71.7°

3.9 4.0° 0.9° 58.2°

3k sk 3k

(MB-CP), groundnut-wheat (GN-W), groundnut-Indian
mustard (GN-IM), and groundnut-chickpea (GN-CP).
These cropping systems showed significant variations in
resource use, agro-economic performance, and water-
energy-food nexus index (WEFN) dimensions.

Water use and water productivities: The cropping
systems exhibited significant variations in total
water consumption (Fig. 4.4a) ranging from 4,790 to
10,530 m? ha". The GN-W system had the highest water
consumption. On average, the groundnut-based cropping
systems used 1.6 times more total water and 1.9 times
more irrigation water compared to the pearl millet and
mung bean-based systems. The physical irrigation water
productivity (PIWP) varied significantly among cropping
systems and ranged from 0.87 to 1.84 kg m”, with the
pearl millet-chickpea system having the highest value,
significantly surpassing all other cropping systems (Fig.
4.4b). The GN-IM system had the lowest PIWP. On
average, the pearl millet-based cropping system had the
highest PIWP at 1.50 kg m®, followed by mung bean at
1.23 kg m” and groundnut at 0.90 kg m”. Economic
irrigation water productivity (EIWP) ranged from 22.3 to
72.3 m’; on average, the mung bean-based cropping
system also had the highest EIWP, followed by the pearl
millet and groundnut-based systems (Fig. 4.4c¢).
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Fig 4.4. (a) Water consumption, (b) Physical irrigation water productivity (PIWP),
(c) economic irrigation water productivity (EIWP) of cropping systems (n=3)
The values followed by same letter(s) are not different according different letter(s) are not different according to LSD at a = 0.05. (PM-W: Pearl millet — Wheat,

PM-IM: Pearl millet — Indian mustard, PM-CP: Pearl millet — chick pea, MB-W: Mung bean — Wheat, MB-IM: Mung bean — Indian mustard, Mung bean — chick pea;

GN-W: Groundnut — Wheat, GN-IM: Groundnut — Indian mustard, GN- CP: Groundnut — Chickpea)
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Energy use and energy use efficiency: The energy input
(EI) of the cropping systems varied significantly due to
differences in the amount and type of inputs and their
associated energy intensities. Energy consumption ranged
from 1.8 t0 5.3 x 10* MJ ha" (Fig. 4.5a). Groundnut-based
systems had the highest energy consumption, followed by
pearl millet and mung bean-based systems. Energy output
(EO) ranged from 10.9 to 26.1 x 10 MJ ha’, with
groundnut-based systems showing significantly greater
EO than the other systems (Fig. 4.5b). Groundnut-based
systems produced 5.0 and 9.1 x 10’ MJ ha” more EO than
pearl millet and mung bean-based systems, respectively.
Net energy (NE) varied significantly (P<0.05) among
cropping systems, ranging from 9.1 to 20.8 x 10 MJ ha",
with the groundnut-wheat and groundnut-indian mustard
systems having the highest NE (Fig. 4.5¢). Energy use
efficiency (EUE), an important metric for evaluating the
efficiency of energy utilization in crop production, ranged
from 4.9 to 7.7, with a mean of 5.6 (Fig. 4.5d). The pearl
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millet-chickpea system was the most energy-efficient,
demonstrating a significantly higher EUE than the other
cropping systems. Pearl millet-based systems had the
highest EUE, followed by mung bean and groundnut-
based systems.
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Fig 4.5 (a) Energy consumption, (b) energy output, (¢) net energy, (d) energy use efficiency of cropping systems of cropping systems (n=3)
The values followed by same letter/s are not different according different letter/s are not different according to LSD at a = 0.05. (PM-W: Pearl millet — Wheat,
PM-IM: Pearl millet — Indian mustard, PM-CP: Pearl millet — chick pea, MB-W: Mung bean — Wheat, MB-IM: Mung bean — Indian mustard, Mung bean — chick pea;

GN-W: Groundnut — Wheat, GN-IM: Groundnut — Indian mustard, GN- CP: Groundnut — Chickpea)
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Crop productivity: The cropping systems exhibited
significant differences in both main product and biomass
yields (Fig. 4.6). The main product yield ranged from 3.20
to 6.64 Mg ha', with the groundnut-wheat (GN-W)
system showing a significantly higher yield compared to
the other cropping systems (Fig. 4.6a). The mung bean-
chickpea (MB-CP) and mung bean-Indian mustard (MB-
IM) systems had lower main product yields than the
others. Groundnut-based system yielded 5.63 Mg ha”,
followed by the pearl millet-based system at 4.80 Mg ha
and the mung bean-based system at 4.03 Mg ha'. The
groundnut-based cropping systems achieved 17% and
40% higher main product yields than the pearl millet and
mung bean-based systems, respectively. The biomass
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yield of the cropping systems ranged from 8.2to 17.1 Mg
ha", with an average biomass productivity of 13 Mg ha’
(Fig 4.6b). Groundnut-based systems achieved 8% and

31 STIMR SUST TS b 1 | 41% greater biomass yields than the pearl millet and mung
bean-based systems, respectively.
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Fig. 4.6. (a) Main product yield, (b) biomass yield of cropping systems of cropping systems (n=3)
The values followed by same letter(s) are not different according to LSD at o = 0.05. (PM-W: Pearl millet — Wheat, PM-IM: Pearl millet — Indian mustard,
PM-CP: Pearl millet — chick pea, MB-W : Mung bean — Wheat, MB-IM: Mung bean — Indian mustard, Mung bean — chick pea; GN-W: Groundnut — Wheat,
GN-IM: Groundnut — Indian mustard, GN-CP: Groundnut — Chickpea)
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Water-energy-food nexus: The water-energy-food
nexus (WEFN) was assessed through the indicators
related to water and energy consumption, mass and
economic productivities of energy and water (Fig. 4.7).
The values of these performance indicators varied
significantly among cropping systems. In terms of water
and energy consumption, the mung bean-chickpea and
pearl millet-chickpea systems were better options as
compared to others, while groundnut-wheat was the least
favored. Regarding water and energy economic
productivity, mung bean-chickpea and mung bean-Indian
mustard were preferred options, whereas pearl millet-
wheat was the least favorable. The WEFN index for the
cropping systems ranged from 0.117 to 0.833, with the
highest value observed in the pearl millet-chickpea
system, followed by the mung bean-chickpea system (Fig.
4.8). The groundnut-wheat cropping system had the
lowest WEFN index. On average, the mung bean-based
cropping system achieved the highest WEFN index,
followed by the pearl millet and groundnut-based
systems. These results suggest that pearl millet and mung
bean-based cropping systems were better options than
groundnut-based systems for optimizing water and
energy consumption along with production and
profitability in hot arid regions.
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Fig. 4.7. Normalized values of (a) water consumption, (b) energy consumption, (c) water mass productivity, (d) energy mass productivity,
(e) water economic productivity and (f) energy economic productivity of cropping systems
(PM-W: Pearl millet — Wheat, PM-IM: Pearl millet — Indian mustard, PM-CP: Pearl millet — chick pea, MB-W: Mung bean — Wheat,
MB-IM: Mung bean — Indian mustard, Mung bean — chick pea; GN-W: Groundnut — Wheat, GN-IM: Groundnut — Indian mustard,
GN-CP: Groundnut — Chick pea)
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Fig. 4.8 Values of water-energy-food nexus index for cropping systems
(PM-W: Pearl millet — Wheat, PM-IM: Pearl millet — Indian mustard, PM-CP: Pearl millet — chick pea, MB-W: Mung bean — Wheat,
MB-IM: Mung bean — Indian mustard, Mung bean — chick pea; GN-W: Groundnut — Wheat, GN-IM: groundnut — Indian mustard,
GN- CP: Groundnut — Chickpea)
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Resource conservation technology for enhancing
productivity of wheat-based cropping system under
saline environment in Pali

A field experiment was conducted at the Regional
Research Station, Pali, during the rabi and kharif seasons
to study the impact of resource conservation technology
on the efficient management of salinity in a wheat-
sorghum cropping system (Fig. 4.9). The residue
treatment resulted 18.50% increase in soil organic carbon
content as compared to without residue treatment.
Significant changes in soil salinity within the top 30 cm of
soil were observed throughout the year in the wheat-
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Fig. 4.9 Wheat and sorghum crop on raised bed with residue
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sorghum system under different irrigation methods, raised
bed, and residue treatments. The drip irrigation system
and raised bed effectively reduced sodium content by
18.12% and 14.63%, respectively, and decreased
electrical conductivity by 24.80% and 13.19% in the top
30 cm of soil as compared to the surface irrigation system.
Similarly, the drip irrigation and raised bed system saved
72.4% and 27.38% of irrigation water, respectively in the
wheat as compared to the surface irrigation system.
Significantly higher grain and straw yields were recorded
under permanent raised bed planting, followed by zero
tillage, in comparison to conventional tillage practices.
Among different tillage practices, permanent raised bed
planting with furrow irrigation and crop residue retention
proved to be more effective in minimizing soil
salinization compared to conventional tillage with surface
irrigation.

Salinity management in pomegranate through
fertigation scheduling and soil amendments in Pali

Pomegranate (cv. Bhagwa) plants were subjected to
secondary salinity management through three fertigation
schedules having percentage of recommended dose of
NPK fertilizer at four growth stage (F1-34:22:22:22; F2-
20:30:10:40; F3-20:40:20:20). Plant growth promoting
rhizobacteria (PGPR) consortia- (Penicillium,
Pseudomonas and Azospirillum sp.), mycorrhizal fungi,
microbial polymer, vermiwash and humic acid were used
as organic amendments. The maximum plant height and
yield attributes were recorded under fertigation schedule
F3 (20:40:20:20% of NPK) at different crop stage and
humic acid application. The lowest sodium accumulation
was observed under humic acid treatment. The humic acid
application in soil resulted in to reduced soil pH (5.8) and
sodium concentration (53.8%) and increased fruit number
(37.9%), fruit weight (32.1%) and fruit yield (63.4%) as
compare to control. The highest fruit yield (20.1 kg
plant') was observed with humic acid (50 g plant”) which
was at par with vermiwash application (1 L plant™).
Identification and application of native arbuscular

mycorrhizal fungi for deficit moisture stress tolerance
in mung bean

Evaluation of mycorrhizal strains for host preference
in mung bean crop

Actotal of 28 rhizosphere soil samples were collected
from seven desert shrubs in western Rajasthan. Out of the
total 28 mycorrhizal morphotypes, identified through trap
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culture experiments, five top performing strains, i.e.,
JSLM-05, JSLM-11, JSLM-15, JDP-3, and RSMD-M1
were selected for further evaluation in pot and field
experiments. A field experiment of mung bean was
undertaken at Jodhpur in randomized block design with
four replications and a plot size of 5 m x 8 m with two
factors, i.e., vermicompost and mycorrhizal inoculation.
The vermicompost treatments consisted of T, (without
vermi-compost, -VC) and T, (with vermicompost, +VC).
The mycorrhizal inoculation treatments included M,
(control or without inoculation), M1 (mycorrhiza
RSMD-M1), M2 (mycorrhiza JSLM-15), M3
(mycorrhiza JSLM-5), M4 (mycorrhiza JSLM-11), and
M5 (mycorrhiza JDP-3).

Response of mycorrhizal strains to biochemical
fingerprint of soil

The highest dehydrogenase activity (DHA) activity
was observed in treatment M3 with values of 4.5 pg TPF
g soil hr' without vermicompost (-VC)and 5.0 ug TPF g’
soil hr! with vermicompost (+VC) (Fig. 4.10).
Significantly higher DHA activity was recorded under
treatment M3 at 60 days after sowing (DAS) with 3.08 ug
TPF g soil hr' (-VC) and 1.95 pg TPF g soil hr' (+Vc).
Inoculation with strain M3 resulted in the highest
fluorescent diacetate (FDA) activity (Fig. 4.10) at 45
DAS, measuring 21 g fluorescein g" soil hr' (-VC) and
30 pg fluorescein g soil hr' (+VC). Significantly higher
FDA activity was recorded in the same treatment at 60
DAS, with 16 pg fluorescein g soil hr' (+VC) and 13 pg
fluorescein g soil hr' (-VC). Acid phosphatase activity
increased significantly with mycorrhizal strain M3
inoculated with vermicompost, recording 16.17 pg pNP
g hr', compared to the uninoculated control at 1.01 g
pNP g’ hr'. Similarly, alkaline phosphatase activity rose
to 68.96 pug pNP g' hr' in M3 with vermicompost
treatment, versus 47.11 pug pNP g hr' in the control,
indicating enhanced phosphorus mobilization.

Plant growth and yield attributes

In treatment M3, plant height of mung bean at 30
DAS was recorded as 13.33 ¢cm, which further increased
to 37.35 cm at 60 DAS. On the other hand, (+VC)
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treatments resulted in plant height of 11.6 cm at 30 DAS
and 32.4 cm at 60 DAS, while (-VC) treatments showed
the plant height of 10.6 cm (30 DAS) and 30.4 cm (60
DAS). The treatment M3 yielded the highest dry shoot
weight at 30 DAS (3.31 g plant") and 60 DAS (13.93 g
plant™). Treatments (+VC) recorded dry shoot weight of
2.42 g plant' (30 DAS) and 10.87 g plant’ (60 DAS),
whereas treatments (-VC) had 1.99 g plant’ (30 DAS) and
10.08 gplant” (60 DAS). Similarly, the maximum dry root
weight was observed in M3 treatment both at 30 DAS
(0.46 g plant”) and 60 DAS (1.46 g plant"). Treatments
(+VC) showed dry root weight of 0.36 g plant” (30 DAS)
and 1.14 g plant’ (60 DAS), while treatments (-VC) had
0.30and 0.88 gplant” at 30 and 60 DAS, respectively.
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Mung bean plants treated with M3 achieved the
highest grain yield of 1,360 kg ha" and straw yield of
3,288.8 kg ha' as compared to the control, which recorded
759.6 and 1,971.2 kg ha™, respectively. Treatments (+VC)
resulted in grain yields of 1,067.2 kg ha' and straw
yields 0f2,535.4 kg ha”, while treatments (-VC) had grain
yields 0f 1,032.5 kg ha" and straw yields 0f 2,493.9 kg ha'
(Fig.4.11).
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Fig. 4.11 Plant growth (upper and middle) and yield (lower) of mung bean affected by vermicompost and mycorrhizal strains
-VC/+VC; without vermicompost/with vermicompost.
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Improvement of Livestock Production and Management

R SATE ST UYL TG ST Tl ATt

gut reTRa R # IR & 7@ A W% HEal B
B 3TARY O qIORT, I 3R R, A1eF & a1fias 979,
ERUYTIR AR U H1 ufer aran | Rifea Rerfar § 1
Al (STe, 1S, 3R GSTaRT) H @It H¥cll & 37aeIy, =1
3R U o kil & 3rarar, Wil & S arefl AR 9ot
3R I wae I A 3R St off IR &1 W a2 |
Al B AT Wl & R § IRT ITTRA 3R
UR[E 98 &HdT STeT—aTerT off | auf amenRa Rerf § =T
ITe 12 ¥ 17 fFea 9fd gacaR iR siiwa 15.73 faded
gfar TR iR Rifera Rerfar # 41 wifal # 28 3 38 fadea
gf BaeaR iR iRAT 29.3 fddce uftr 2acaR @ o | M1
Tar # Rifea Refd # IR @) Sucterdn aut smenRa Rerfa
@1 ol H 31 off (Arferent 5.1) | STTe, Wi Wifd @1 ofrd
I &l auT ARG 0.71 VAR URT geaR iR Rifera
Rerfer # 1.47 ot | 391 YR, ERT 7Ifa # a9t menRd 3iR
Rifaa Rerfa # T8 0.78 iR 1.38 TG ufdy gacar o | iy
A Bl aut smerRd aRRefoEl &) o # @R @t
NP IUAIT & HRYT Riferd sraxen # a8+ erar 1w
off | §AY 98 &AaT (1.05 THRL Ui 2acaR) oIS <419
(167 GO U0 gaAR) @ Jam H HA ofl, e
R REReY g1 Tifal &I aut menRa ik Riferd Rerfa #
TR BT HH TS TS |

Fodder production and livestock carrying capacity
assessment

The major sources of fodder under rainfed condition
were found to be crop residues of kharif crops i.e. pearl
millet, mung bean and clusterbean supplemented by
annual grasses, weeds and tree leaves. Under irrigated
condition besides crop residues of kharif crops, grasses
and tree leaves, cultivated fodder pearl millet and rabi
crops i.e. wheat and barley are also the major source of
fodder in the both the villages (Jati Bhandu and
Dudabera). Fodder production and livestock carrying
capacity varied under different farming situation of two
villages. Fodder production under rainfed condition
ranged from 12 to 17 q ha” with average 15.73 q ha" and
under irrigated condition, it was ranged from 28 to 38 q
ha" with an average 0f29.3 q ha” in both the villages. The
availability of fodder under irrigated condition was higher
than that of under rainfed condition in both the villages
(Table 5.1). Average carrying capacity was 0.71 ACU ha
under rainfed and 1.47 under irrigated condition of Jati
Bhandu village. Similarly, it was 0.78 and 1.38 ACU ha’
under rainfed and irrigated condition in Dudabera village.
The carrying capacity was higher under irrigated
condition due to more availability of fodder than that
under rainfed condition from arable crops. The overall
carrying capacity (1.05 ACU ha") was low in comparison
to grazing pressure (1.67 ACU ha") resulting in deficiency
of fodder in both rainfed and irrigated condition of both
the villages.

diferaT 5.4 faff=1 Y yonferdl & d8d aRT ITE 3R UYET 8 &l
Table 5.1 Fodder production and livestock carrying capacity under different farming systems

Variables
Jati Bhandu
Rainfed Irrigated
Fodder production (q ha'!) 15.00 31.0
Carrying capacity (ACU ha'!) 0.71 1.5
Grazing pressure (ACU ha'!) 1.60 1.8
Fodder demand 30.70 339
Fodder deficiency per cent -51.20 -8.6
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Villages
Dudabera

Mean Rainfed Irrigated Mean
23.0 16.5 27.6 22.00
1.1 0.8 1.3 1.00
1.7 1.7 1.6 1.64
323 31.6 31.0 31.30
-28.9 -47.8 -11.0 -29.50
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Assessment of carbon footprints of lactating

Tharparkar cattle

Five cattles were selected to study intensive and
semi-intensive management systems on lactating
Tharparkar breed. The intensively managed cattle were
given green fodder (10 kg animal™) and dry roughages (4
kg animal ) produced from the cultivated field of 1.0 ha
and the semi-intensively managed cattle were grazed on
the Cenchrus ciliaris pasture during August-October for
green fodder and dry roughages (4 kg animal ') were given
in the cattle yard every day. The cultivated green fodder
crops comprised guinea grass, jinjva grass, spineless
cactus, moringa and hedge Iucerne and the composition
consisted of 25% each from guinea and jinjva grass, 20%
from cactus and 15% each from moringa and hedge
Lucerne. These green fodder crops were supplied 0 and 46
kg N ha' through farmyard manure (0.5% N). The dry
roughages of cultivated field consisted of sorghum and
oat. The requirement of dry roughages of semi-intensive
group was met from the dry fodder of grasses and field
crops grown in the institute farm during rainy season. The
biomass from cultivated fodder crops varied significantly
among the crops; and guinea grass recorded the highest
green (323 t ha') and dry (83 t ha') fodder followed by
jinjva grass (Table 5.2). The target harvest with each
grazing (kg DM ha"') was recorded 1700 and fodder
utilization was recorded 77% and 22% during first
(October) and second grazing (November). The carbon
foot printing of animals of both the systems was recorded
from October 2023 onwards. The empirical equations

TIfeTdT 5.2 Tl BT T8 IR B! DI IRHART U9 (B8 Hels &l J)

Table 5.2 Biomass yield of cultivated fodder crops (sum of six cuts)

Treatments Fresh fodder yield (t ha™)
Control 46 kg N ha'!
Guinea grass 300.33 345.07
Jinjva grass 274.20 281.50
Hedge lucerne 112.13 144.20
Cactus 226.60 247.67
Moringa 47.31 49.37
Mean 192.115 213.56
Crops Nitrogen
SEM=+ 2.98 1.88
CD at 5% 8.91 5.64
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Dry fodder yield (t ha')
Mean Control 46 kg N ha'! Mean
322.70 77.40 88.92 83.16
277.85 69.78 71.64 70.71
128.17 37.49 48.37 4293
237.13 23.11 25.28 24.19
48.34 12.53 13.36 12.95
- 44.06 49.52 -
CxN Crops Nitrogen CxN
4.21 0.74 0.47 1.05
12.60 2.21 1.40 3.13
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Nf® fISTell @ WUd & HROT GTAT AT ST 3feh TET
YUTTell H BIa SISATRITSS Bl ScaoTT Ta SITET TR
(483 fop.71m.) wd faaweR (630 foh.31.) WEMT H 31fdres o1 & fs
IRT URae & ol SIoTal ®1 1fSd WU & HROT UTAT T3
(et 5.3) | IY 2023—24 & IR T g A yafdd
ToTell | UfT U 5115 fRUT BT SERilRES 3R
I8 YUTTell W 3845 b T, HIa SIg3iTRITSS ST
B3I | T8 HUTTel! H 37 F 3R WIE A hla SIS RISS &
B ST H DA 44 YR PHI ANGH AT bl
Jrd— T8 & fory Tg w3 55 Ufererd urg g |

cited in the literature of revised [IPCC 2019 were used for
calculation of direct emission of methane, nitrous oxide
and indirect emission of nitrous oxide. The methane and
nitrous oxide values were multiplied by suitable factors to
convert the emission values in carbon dioxide. The
monthly breakdown of CO, emission revealed that
October emission was highest (864 kg) followed by
November (577 kg) in intensive system primarily due to
more consumption of electricity while under semi-
intensive system. August (483 kg) and September (630
kg) recorded higher CO, emissions primarily due to more
consumption diesel for farm operations and fodder
transportation (Table 5.3). A sum of 5115 kg CO, cattle’
was emitted from the intensively managed system and
3845 kg from semi-intensive system during the 12 months
of year 2023-24. In intensive system enteric and manure
contributed only 44% of the total CO, emission whereas
corresponding value for semi-intensive was 55%.

aTferaT 5.3 3facar 2023 | RAdER 2024 TF GY I 1ol ARURGR FIRRN & PHred Uafae
(.o, BT Srg3ifaRaTss Uf 1) &1 w1k o

Table 5.3 Monthly breakdown of carbon foot printing (kg CO2 cow™!) of lactating Tharparkar cattle
from October 2023 to September 2024

Systems Oct Nov Dec Jan Feb
Intensive 864 577 342 365 382
Semi-intensive 376 338 241 239 247

TRETS! 9g ¥ G ST ¥ TTEHT W |HAT Bl THTS

ARATET 9§ H &fd Y B IUS SR FLET TR A
(@Q), =TI & TROT (TAY), 3R STd! SSRARHE & THTd
DT AT AT BI oY T DR dTel JHLTT 3DbTS o
forar T | 929 U Ugel 9HaT R off, 9, IR, I, o
IR T AT A, <, =irell, dierdi ofR ©dl |JAar W)
off | 91 Wl DI U AT—TET U&e YoTTell & dad drell
T o, foraH e forfdes Rl =M 9 ugd 3R 0.5
.3, o ¥ &1 AP Agvr YR A o7 | WU B
A=t =Rl & o1y, ¥ 3R S & drd &1 TAT G D
SR Y &1 SUT 3R FYaHT & e Yo fby 77 | a1,
THUHUS, WIS, ddelst iR dq07 & forg oiiad 7149 s
5.29 Ufrerd, 10.29 Ufcrerd, 4.12 uforerd, 621 uforerd, 8k
0.91 UfeTd 9T 7T (ATfeTahT 5.4, 5.5 371X 5.6) | & BT T-Tcd
3R fewie fdg e 36.14 U™ Uiy &9 AH. R —0.75
&I Afedaas <o fban 71 | I8 sy IRd & Yb &3l
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Mar Apr May Jun Jul Aug Sep Total
365 372 514 471 270 268 324 5115
253 253 269 258 257 483 630 3845

Influence of parity on milk production and
composition in Marwarisheep

The effect of parity (PA), stage of lactation (SL),
and their interaction on daily milk yield and composition
in Marwari sheep was studied at the small ruminant
research unit of institute. Twenty-two ewes were on the
first parity, seven, four, three, two and three were in
second, third, fourth, fifth and sixth parity, respectively.
All ewes were reared, till the end of our study, on semi-
intensive management system. All ewes were reared
under a semi-intensive management system, with access
to ad libitum permanent pasture and a daily concentrate
supplement of 0.5 kg ewe . Milk yield and composition
data were collected during two sampling sessions
between May and June, corresponding to different stages
of lactation. The mean values for fat, SNF, protein,
lactose, and salts were 5.29%, 10.29%, 4.12%, 6.21%,
and 0.91%, respectively (Table 5.4, 5.5 and 5.6). The milk
density and freezing point were recorded as 36.14 g cm”
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% forg JTgdfeTd e ARATS! W8 H q¥ ITe IR @@= and -0.75°C, respectively. This study provides valuable
W g < &) AT 3R ARV & P F HoddT fdgfe insights into the influence of parity and stage of lactation

T HRAT | on milk production and corpposrflon in Ma1;war1 sheep, a
breed well-adapted to the arid regions of India.
qTfeTeT 5.4 ¥IFUH & fQAl & MR W 4 & g BT fAgelvor (gfcrerd)
Table 5.4 Sheep milk analysis (%) based on the days of lactation

Milk parameters Days of lactation Fat Solid not fat Density Protein Lactose Salts

Group 1 Mean 23.412 5.612 9.976 33.506 3.900 5.871 0.859
N=17

Group 2 Mean 35.625 5.000 10.756 36.644 4.138 6.238 0.919
N=16

Group 3 Mean 44.380 5.200 10.720 36.320 4.150 6.220 0.915
N=26

Group 4 Mean 58.740 5.395 11.142 37.840 4.289 6.460 0.947
N=19

Colostrum Mean 2 4 16.1 57.9 6.1 9.2 1.4
N=3

where, Group 1 (less than 30 days lactation); Group 2 (30-40 days lactation); Group 3 (30-40 days lactation); Group 4 (more than 50 days lactation)

AIADT 55 FHAT & AR W 4 & qF BT [Igeryor (gfcrerd)
Table 5.5 Sheep milk analysis (%) based on parity

Parity Parameters Days Fat Solid not fat Density Protein Lactose Salts

1 Mean 42.436 5.518 10.659 35.826 4.118 6.182 0.913
N=39

2 Mean 35.000 4.929 10.736 37.114 4.179 6.307 0.921
N=14

3 Mean 41.700 5.050 10.760 36.620 4.150 6.250 0.910
N=10

4 Mean 41.333 5.050 10.650 36.217 4.117 6.200 0.917
N=6

5 Mean 50.667 5.033 10.667 36.200 4.100 6.200 0.900
N=3

6 Mean 46.000 5.500 10.433 35.050 4.033 6.083 0.883
N=6

qATTDRT 5.6 W P FHI g faweryor (ufcrerd)
Table 5.6 Overall milk analysis (%) of sheep

Parameters Days of lactation Fat Solid not fat Density Protein Lactose Salts
Mean (N=78) 41.513 5.296 10.668 36.144 4.126 6.208 0.912
SD 13.561 1.722 0.853 3.809 0.300 0.453 0.078
SE 1.535 0.195 0.097 0.431 0.034 0.051 0.009
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Ber Instant
Juice Powder

Ber Instant
Juice Powder

7l [CARCAZR, Jopur
§ omam S

|

Multipurpose commercial utilization of arid fruits

Pomegranate and ber powder were prepared by
spray drying that involved atomizing liquid feed into fine
droplets using maltodextrin as an encapsulant.
Pomegranate powder exhibited a reddish-violet color due
to anthocyanins, which faded at higher temperatures and
maltodextrin concentrations, achieving a maximum yield
of 33%. The particles were spherical and smooth, with
sizes ranging from 607 to 992 nm. The highest phenolic
(87.01 mg g") and flavonoid (1.11 mg g") contents were
observed at lower temperatures, emphasizing the
importance of mild drying conditions for bioactive
retention. Ber powder also showed similar results, with
whitish-yellow color and maximum yield of 26%
consisted of smooth, spherical particles with average
diameter of 487.8 nm (Fig 6.1). Vitamin C and flavonoid
retention were higher (16.05 mg 100 g" and 428.77 mg
100 g, respectively) in ber powder at 160°C with 20%
maltodextrin, highlighting the protective role of
maltodextrin at optimal conditions.

Ber Instant
Juice Powder

3 6.1 AIEHITHHYCS R [
Fig. 6.1 Microencapsulated ber powder
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Fruit residues (peels and seeds) were utilized to
develop animal feed pellets. Residues were dried at 100°C
for 10-12 h, pulverized, and used for pelletizing.
Pomegranate seed powder contained 13% protein and
23% fat, while peel powder had 4% protein, 15% acid
detergent fiber (ADF), and 20% neutral detergent fiber
(NDF). Ber pulp powder had higher protein, fat, and fiber
content than peel powder, with 6.7% protein and 18.5%
ADF. Pomegranate seed and pomegranate peel pellets
contained 55 and 65% total digestible nutrients,
respectively.

Convective air drying and packaging of arid fruits

Effect of convective air drying of pomegranate arils,
ber slices, and date fruits was evaluated. Pomegranate
arils of the Bhagwa variety were dried at 60°C and 80°C
(Fig. 6.2). Arils dried at 60°C retained a reddish hue and
had better shelf stability when stored in HDPE or MPP
pouches under ambient or refrigerated conditions,
compared to zip lock pouches. Vacuum packing caused
lumping due to high sugar content. Ber slices of Umran,
Gola, and Thai Apple varieties were pre-treated before
drying at 60°C and 80°C. Thai Apple variety, dried at
80°C, showed minimal browning and faster drying. Pre-
treatments, including 0.05% potassium metabisulphite,
effectively preserved the color. Under-ripe fruits were
optimal for drying due to their lower sugar content. Dried
slices stored in MPP pouches under refrigeration
exhibited a six-month shelf life with minimal color
changes, while ambient storage in zip lock pouches
caused darkening. Vacuum packing caused lumping due
to high sugar content dried in ber slices.

~ "~

o 62 W & THSI, WoR & Tl 3R AR & S BT HIgHIT arg gRT G

Fig. 6.2 Convective air drying of ber slices, date fruits and pomegranate arils
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Under-ripe, ripe, and over-ripe date fruits of the
ADP-1 variety were dried at 70°C. Recovery rates after
drying were highest for over-ripe fruits (77.50%) and
lowest for under-ripe fruits (60.44%). Optimal drying
achieved moisture contents of 30.70%, 35.73%, and
30.37% for under-ripe, ripe, and over-ripe fruits,
respectively, within 6-10 hours.

Development of pearl millet based processed products

Composite flours with varying ratio of pearl millet
and maize were used for extrusion using single-screw
extruder. The extruder featured a 120 mm screw barrel
assembly, 34 mm diameter, and a die opening of 3.0 mm,
powered by a 5.0 kW motor. Higher pearl millet content
reduced expansion and increased density. Optimal results
were observed with a 70:30 pearl millet-to-maize ratio.
Further enhancements were tested by incorporating
spinach and beetroot powders at 1-4% levels. Increased
vegetable powder concentration reduced expansion and
volume but increased density. Maximum density was
observed at 4% powder incorporation (Fig. 6.3). Addition
of arid legumes such as mung bean and moth bean
improved the expansion ratio and decreased density of
extrudates. Up to 15% mung bean in the feed mix resulted
better texture and rounder shape. Nutritional analysis of

3.5
3.0
2.5

o)
203
1.5
1.0
0.5

lume (cm?)

I3 6.3 9TORT YaIgsSed @ Hifdd U TR Uit USSR (T &1 a9
Fig. 6.3 Effect of spinach powder incorporation on extrudates physical properties
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B H GIORT BT AT DI SR B 2 |
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extrudates with legume incorporation revealed 8.17-
10.48% protein and high calcium, and phosphorus levels.
Sensory evaluation indicated that control samples had the
highest acceptability, followed by 30% and 50% pearl
millet-based products. Shelf-life study showed that
extrudates stored in metallized polyester polyethylene
(MPP) with nitrogen filling had better stability, crispness
and minimum rancidity for up to four months under
ambient conditions. High-density polyethylene (HDPE)
packaging with air showed quicker deterioration.
Findings highlight the potential of pearl millet in
developing nutritious, stable, and consumer-acceptable
extruded snacks with optimized formulations and
packaging.
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Diseases of isabgol and their management

A survey on diseases and insect pest incidence in the
isabgol crop was conducted in Jaisalmer and Jodhpur
districts. The mean maximum root rot (28.48%) and
downy mildew (25.76%) incidence were observed in
Mohangarh area of Jaisalmer and Bilara-Jaswant Sagar
Talab of Jodhpur districts. Eighteen pathogens
responsible for root rot/wilt complex were isolated,
purified and molecularly identified on the basis of ITS.
Out of which, Fusarium equisetti and Lasiodiplodia
theobromae have been reported to be new pathological
species causing wilt and root rot in isabgol crop,
respectively (Fig 7.1). L. theobromae and F. equiseti
caused 28.50% and 28.50%, and 40.51% and 44.85%
mortality at 45 and 60 DAS, respectively. Downy mildew
and root rot complex was also recorded in Jaisalmer and
Chandan experimental field. The root rot complex was
recorded from 6-week-old plants with maximum per cent
disease incidence (30.33%) during 3" week of November.
Maximum downy mildew was also recorded in the crop

3 7.1 IFTSGHAT WIS, e @i 3R ddd & 1Y) (Q) A Fieeifsar RrRIFH iR (@) wgoilvas gidawdcr

Fig. 7.1 Pathogenicity test, culture plate and spores of fungus (a) Lasiodiplodia theobromae and (b) Fusarium equiseti
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sown in November month and the symptoms appears at 22
to 26°C (max. temperature), <10°C (min. temperature),
and 65% mean RH of the week. The maximum disease
incidence was observed in variety GI-2 followed by RI-1.

Effect of treatments: The effect of different treatments
on the per cent disease severity (PDI) of downy mildew
and root rot/wilt complex of isabgol was evaluated during
the rabi season at Jaisalmer. The results are summarized in
Table 7.1 and 7.2, highlighting PDI of downy mildew and
root rot/wilt complex respectively at 45, 60, 75, and 90
days after sowing (DAS) in two popular varieties of
isabgol (RI-1 and GI-2). The maximum reduction in the
severity of downy mildew and root rot/wilt complex was
recorded in T7 (T1+T2+T3+T4) across all time points in
both the wvarieties. Treatment T4 (Foliar spray of
famoxadone 16.6% + cymoxanil 22.1%) and T9
(T1+T2+T3+T4 @ 55 DAS + T5 @ 75 DAS) was on par
with T7 across various time points. Although the results of

IR 7.1 SHGS H RIS SRIAT I HI THRAT TR ASUITH A BT J4Td
Table 7.1 Effect of IPM module on downy mildew disease severity in isabgol

Treatment Per cent Disease Index of Downy mildew
45 DAS 60 DAS 75 DAS 90 DAS

RI-1 GI-2 RI-1 GI-2 RI-1 GI-2 RI-1 GI-2
T1 2.96%¢ 13178 11.07% 21.012 15.54¢d 29 et 21.05¢ 37.10%
T2 3.68® 10.15% 2328 23.202 21.71° 33.88%® 29.832 40.722
T3 PISBZES 8.38¢ 9.00b«d 16.10b<d 16.04¢ 24,58bede 28.76%% 31.40bd
T4 1.46> 9.21b¢ A B[ 14.32bed 5.54% 16.36°f 11.98° 19.46f
T5 RS 11.48b 8.14bede 18.793b¢ 14.18% D/ 3VPE 21.53bd 32.18%
T6 2.643b¢ 12.022b 12.83% 24.77% 22.18® 35.932 29.333 3530
T7 0.51° 7.93¢ 2.81F 9.38¢ 4.76¢ 12.73f 12.03¢ 18.66"
T8 2.82abe 9.53b¢ 7A3 el 16.08b<d 9.75¢f 23.62¢de 17.95¢% 29.08¢de
T9 0.95¢ 9.46b 3.35¢f 13.58 5.83% 19.76° 12.34¢ 24119
T10 PATIIEES 8.49¢ 8.39bed 10.55¢ 10.724ef 16.76% 19.444¢ DONTPES
T11 4.402 15.852 16.382 23.492 27.282 31.858b¢ 34.49 36.64%
P value (<0.05) 0.001 0.0001

*Levels not connected by same letter are significantly different. The data are mean of three replications. Where: T1-soil amendment with neem cake 250
kg ha™! + Fipronil 0.3 GR @ 20 kg ha™'; T2-soil drenching with Metarhizium anisopliae 2 kg ha™ (1 x 10% cfu) + FYM 5 t ha'; T3-seed treatment with
Trichoderma harzhianum 6 g kg™ of seed; T4-foliar spray of famoxadone 16.6% + cymoxanil 22.1% w/w SC 1 mL L' @ 45 and 60 DAS; Acetamiprid
20% SP 0.2 g L' @ 60 DAS; T5-foliar spray of Beauveria bassiana 2 kg ha™ (1 x 10® cfu) @ 60 and 75 DAS; T6-foliar spray of neem oil 5% @ 60 and
75 DAS; T7-T1+T2+T3+T4; T8-T1+T2+T3+T5; T9-T1+T2+T3+T4 @ 55 DAS + T5 @ 75 DAS; T10-soil application of 7. viride @ 2.5 kg with 250
kg of neem cake ha™' + seed treatment with 7. viride 10 g kg' of seed + foliar spray of azoxystrobin 25% SC @ 500 mL ha"' @ 55 DAS + Imidachloprid

17.8 SL 150 mL ha' @ 75 DAS T11- Control
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Table 7.2 Effect of different treatments on per cent root rot/wilt index in isabgol

Treatment Per cent disease index of root rot
45 DAS 60 DAS 75 DAS 90 DAS
RI-1 GI-2 RI-1 GI-2 RI-1 GI-2 RI-1 GI-2

Tl O.57= 12.61% 5,728 17.00 20.50 22.51° 27.78® 29.01%
T2 7.810bed 6.38¢de 12.49° 9.184 13.88% 15.33¢4 18.11¢ 20.78%
T3 3.00¢ 4.244% 7.96% 7.14¢ 10.31¢f 10.72¢ 13.92¢f 17.07¢
T4 10.24% 8.88bed 15.15° 15.44b 18.64% 20.77% 22.80% 26.29%
T5 SB1EE A 22725 14.49b<d 14.61 20.21% 17.46% 24.15%
T6 9.21b 9.42abe 16.10% 15.42% 17.88b¢d 19.28% 21.12¢ 23.74b%¢
T7 4.64% 3.30° 6.25¢ 7.39¢ 7.33f 11.764 10.44f 16.47¢
T8 4.61% 3.20° 6.09¢ 9.55¢de AT 12.53¢ 10.62f 18.15¢
T9 2.96° 4.39d 5.94¢4 9.044 7.82f 12.91¢ 10.57° 16.334
T10 5.62¢d 3.89¢ 7.224 7.87¢ 8.59f 10.83¢ 11.02f 15.30¢
T11 13.522 14.232 20.07* 21.5° 24.64° 27.90° 30.72° 33.84°
P value (<0.05) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

*Levels not connected by same letter are significantly different. The data are mean of three replications
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ST SR 2 b A U RIS STRIT R &1 THIRET BT
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SUER) 3R IUAR 9 (EM+C2+CI3+CH4, IS & 55 faAT
@ 918 + <15, gaTls & 75 a7 & 918 &l &% ¥) [~ w5
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gRoTsT 1 dT gl 6 2.5 {63 grgarsaf QRS & 1T
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treatments T4, T7, and T9, which include famoxadone
16.6% + cymoxanil 22.1%, were on par with the
recommended treatment T10 (containing azoxystrobin
25% SC). Treatments involving Metarhizium anisopliae
(T2) and neem oil (T6) showed moderate to high PDI
values, indicating that these treatments may not be as
effective as others in reducing the downy mildew disease
severity. In case of root rot/wilt complex, treatment T3
(seed treatment with Trichoderma harzhianum 6 g kg’
seed)and T9 (T1+T2+T3+T4 @ 55 DAS+T5 @ 75 DAS)
was on par with T7 across various time points. The
treatment T7 was on par with the recommended treatment
T10.

Field evaluation of major diseases in Isabgol: Field
evaluation of a bio-intensive pest management module
was conducted in Jodhpur and Jaisalmer. The results
revealed that the minimum disease incidence, disease
severity, and insect infestation were observed in soil
application of Trichoderma viride at 2.5 kg with 250 kg of
neem cake per hectare, seed treatment with 7richoderma
viride at 10 g kg of seed, foliar spray of azoxystrobin
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25% SC at 500 mL ha™ at 55 DAS, and Imidachloprid 17.8
SL at 150 mL ha' at 75 DAS. This was followed by
combination of soil amendment with neem cake at 250 kg
ha”, Fipronil 0.3 GR at 20 kg ha" + soil drenching with
Metarhizium anisopliae at2kgha'(1x10°cfu) + FYM at 5
tha" + seed treatment with Trichoderma harzianum at 6 g
kg of seed and foliar spray of Beauveria bassiana at 2 kg
ha' (1x10°cfu) at 60 DAS and 75 DAS.

Development of rodent pest management strategies
in pomegranate and date palm

Monthly trapping through live Sherman traps for
species assessment of rodent pest in pomegranate and date
palm was carried out at Technology Park, horticulture
field and KVK in CR farm. Majorly, species like Tatera
indica, Funambulus pennantii, and Rattus rattus were
trapped. In all, 180 and 139 individuals were trapped in
1080 trapping nights each from pomegranate and date
palm crop, respectively. F. pennanti was the dominant
species in both the crops. The squirrels were active
throughout the day with two activity peaks in the morning
and at dusk. The morphometric measurements of
individuals of various species trapped from different
locations of pomegranate and date palm fields were also
measured.

Damage to mature doka stage fruits of date palm
was assessed through direct observation on five plants for
ten days. The leftover or fallen fruits were then collected
after 24 hours and were further categorised based on
feeding per cent in four classes of 25, 50, 75 and 100%
damage. The overall mean nuts plant’ day' damage in
100, 75, 50 and 25% categories were 6.67,4.19, 5.19 and
13.66, respectively with overall damage of 29.43 nuts
plant' day" across the categories (Table 7.3). Based on
mean weight of 20 healthy fruits, yield was calculated per
plant for 10 plants and like wise damage per plant was also
assessed. The mean per cent yield loss was 12.39%
(Table 7.4). The overall mean fruits plant’ day” damage in
100, 75, 50 and 25% categories in pomegranate was
11.54, 7.03, 7.73 and 24.85%, respectively. Circadian
rhythm of Northern Palm squirrel was also studied
every day for 25-30 minutes during the peak activity
phase and classified into alimental, social, resting and
active rhythm.
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Different treatments including control, netting
around border (T1), trapping + bagging (T2), netting +
trapping + bagging (T3) and netting + trapping + bagging
+ burrow baiting botanical repellent (T4), were employed
for the management of squirrel damage in date palm and
pomegranate and observed their efficacy at an interval of
20-25 days until the complete crop was harvested. The
control success in pomegranate crop was at par in
treatments T3 (69.85%) and T4 (72.29%) and
significantly superior to treatments T1 and T2. Whereas,
in date palm crop control success in T2, T3, T4 treatments
was at par with respective control success of 54.39, 59.62
and 62.08%, which was significantly superior to T1
(52.54%).

AITHT 7.3 TSR & Bl 7 &l BT Ahar

Table 7.3 Damage assessment in Date Palm

Site Extent of damage (nuts plant™! day™!)
100% 75% 50% 25% Total
Technology Park 6.14£1.09 2.91+1.02 2.54+0.75 7.21£2.11 18.8+4.97
Horticulture 7.214£2.01 5.47+0.14 7.84+1.10 20.11+4.21 40.63+7.46
Pooled 6.67£1.55 4.1940.58 5.19+0.92 13.66+3.16 29.43+6.21
TIABT 7.4 AR & Bl ¥ &I BT ATbAT
Table 7.4 Damage assessment in Pomegranate
Site Extent of damage (Fruits plant™! day™)
100% 75% 50% 25% Total
Technology Park 8.14£2.10 4.25+1.22 4.22+0.81 11.55+2.89 28.11£7.02
Horticulture 10.25+1.98 7.26+1.87 8.78+1.29 29.87+6.22 56.16+11.36
KVK 16.2443.58 9.58+1.99 10.2142.02 33.15+7.12 69.18+14.71
Pooled 11.5442.55 7.03£1.69 7.73£1.37 24.85+5.41 50.85+11.02

IR T fafi= et o1 WIeH Yehd Ud ShieT9Teht ohl STdl
geTferar
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SIS & 1Y 0.4 7 9.56 TEIWAIT U diel, 3R fodetl &
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Seasonal incidence and bio-efficacy of various
pesticides againstinsect pest of pomegranate

Pests of pomegranate and their management:
Pomegranate crop was found infested with several insect
pests namely, aphids, thrips, whiteflies, mites, anar
butterfly and hoppers throughout the year (1" to 52"
Standard Meteorological Weeks (SMW)) (Fig 7.2).
During the period, the insects-pest population was 0.59-
18.3 twigs plant for white fly, 0.14-18.95 twigs plant™ for
thrips, 0.11-3.15 twigs plant’ for mealy bug, 0.9-22.87
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twigs plant” for aphids, 0.4-9.56 twigs plant" for Jassids,
0.2-0.80 twigs plant” for anar butterfly, 0.2-0.80 twigs
plant’ for mites and 0.11-2.11 twigs plant’ for
Chrysoperla and 0.15-10.58 twigs plant’ for Ladybird
beetle. Assessment of various treatments involving
Beauveria bassiana, neem oil, Imidacloprid, Spinetoram
and their combinations revealed that Imidacloprid 17.8
SL+ Spinetoram 11.7 SC was the best treatment against
thrips, whiteflies and aphids, as it reduced the population
of thrips, whiteflies and aphids up to 85.67 (68.17), 86.51

87.26 (69.52) UCIeTd A HHI UTg 1T | .
( ) (68.87)and 87.26 (69.52) per cent, respectively.
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Fig 7.2 Seasonal incidence of major insect pest of pomegranate
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Disease of pomegranate and their management:
Eighty pomegranate plants were inoculated with bacterial
blight, leaf spot and fruit spot pathogens in the month of
September and December using X. axonopodis (CZPB-1)
suspension (10’-10° cells mL") for bacterial blight and for
CZPAn-1),
Alternaria black spot (4lternaria alternata, CZPAa-1),
and Cercospora leaf spot (Cercospora sp., CZPC-1)

anthracnose (Colletotrichum species,

suspension (10° cfu mL"). Different treatments including
biocontrol agents, botanicals and pesticides for disease
management were applied after appearance of the disease
symptoms on the plants. The infected leaves were graded
on a severity scale of 0-5 (Bacterial blight), 0-9 (leaf
spots) and per cent disease severity was determined using
standard methods. Blight and leaf spots incidence and
severity were recorded by observing 50 leaves per plant.
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Management of the pests with individual or
combination of pesticides was carried out using RBD.
Various pesticides were sprayed when the pest population
was at the economic threshold level. The pre- (24 hours
before to spraying) and post-treatment (at 3,7 and 14
DAS) assessment were made to evaluate the bio-efficacy
of treatments. The treatment T10 i.e., Imidacloprid 17.8
SL + Spinetoram 11.7 SC was found best to significantly
reduced the population of thrips, whitefly, and aphids.
This was followed by treatment of neem oil + Spinetoram
11.7 SC (T9) and neem oil + Imidacloprid 17.8 SL (T8)
(Table7.5).

aifereT 7.5 AR H 90, Ahe qad] 3R Ufhed & yaee &q A= sl $1 Sia—ysrasiiRar

Table 7.5 Bio-efficacy of various pesticides against thrips, whitefly, and aphids in pomegranate

Treatment Thrips
Pre- Post-
treatment treatment
T1: Beauveria bassiana 17.91 (4.22) 61.018(51.65)
T2: Neem Oil 15.95 (3.99) 64.841(53.93)
Ts: Imidacloprid 17.8 SL 15.95 (3.99) 75.624(60.74)
Ta4; Spinetoram 11.7 SC 15.77 (3.96) 70.61¢(57.49)
Ts: Beauveria bassiana+ 18.82 (4.33) 71.21¢(57.87)
Neem Oil
Te: Beauveria bassiana+ 17.93 (4.23) 69.84¢(57.00)
Imidacloprid 17.8 SL
T7: Beauveria bassiana+ 15.55(3.93) 77.64¢(62.13)
Spinetoram 11.7 SC
Ts: Neem Oil+ 16.67 (4.07) 80.83°(64.40)
Imidacloprid 17.8 SL
To: Neem Oil + 18.30 (4.27) 84.012(66.83)
Spinetoram 11.7 SC
Tho: Imidacloprid 17.8 17.97 (4.23) 85.67*(68.17)
SL+ Spinetoram 11.7 SC
T11; Control (Water Spray)  18.18 (4.24) 19.62 (4.42)
CD at 5% - 3.47
SR 3T gy fell § wiel ol Ui

PICATIDT B TSR & T dh &g ORI, T4,
T, JIThell, HI7 &R TaR @ HEel IR JART {6y 77 |

TG EA! U TS Wehld: SIRT ¥, A1g, TR, =T el
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Whitefly Aphids
Pre- Post- Pre- Post-
treatment treatment treatment treatment
18.97 (4.33) 63.032(52.85) 15.48 (3.91) 62.398 (52.47)
16.19 (4.01) 63.442(53.09) 14.16 (3.71) 67.57(55.55)
17.11 (4.13) 75.564(60.71) 14.17 (3.66) 77.944(62.34)
18.00 (4.24) 71.66¢(58.15) 12.84 (3.46) 68.11f(55.93)
18.22 (4.26) 72.71¢(58.83) 15.77 (3.93) 77.664(62.14)
18.95 (4.35) 69.67(56.85) 11.96 (3.36) 72.41¢(58.64)
16.17 (4.01) 75.714(60.81) 11.13 (3.26) 73.67¢ (59.45)
17.18 (4.14) 81.9°(65.19) 11.66 (3.32) 80.92¢ (64.47)
19.92 (4.46) 83.582(66.48) 16.83 (4.10) 83.58° (66.49)
20.95 (4.54) 86.51% (68.87) 17.97 (4.23) 87.26%(69.52)
19.30 (4.38) 21.29 (4.59) 18.64 (4.32) 20.75 (4.55)
- 2.36 - 2.42

Insect-pest incidences in Jaisalmer and Jodhpur

districts

Experiments were taken on cumin, mustard,

chickpea, groundnut, mung bean and clusterbean to study

the efficacy of insecticides and insecticidal treatments.
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Incidence of insect-pest on major crops: In cumin,
insects pests namely aphids (M. persicae and A. gossypii),
semilooper, chickpea pod borer (H. armigera), dusky bug
(O. hyalinipennis) and termite (O. obesus) remained as
major pest. Aphid reached to peak (61.08 aphids plant™) in
2" fortnight of February month. H. armigera was
observed as a new pest of cumin causing damage after
flowering stage. Incidence was observed in second
fortnight of January and was abundant in 2" fortnight of
February to 1" fortnight of March. Helicoverpa was
observed tobe 0.13 larva plant” with maximum of 3 larvae
onasingle plant.

Insects aphid (L. erysimi), painted bug (B. hilaris),
cabbage looper (T ni), leaf miner (C. horticola), DBM
(P. xylostella), white fly (B. tabaci), jassid (4. devastans),
black flea beetle (P cruciferae), mustard saw fly
(A. proxima) and flower weevil (Ceutorhynchus sp.) were
recorded in the mustard. The aphid's population peaked
during the (83.65 aphids plant') month of February. In
tube well irrigated areas, the peak reached earlier than in
rainfed and canal irrigated areas. Relative density was
highest (41.47%) in canal area followed by tube well
(36.91%) and rainfed area (21.62%). H. armigera and
O. obesus were the key pests in chickpea. Per cent pod
damage varied from 15.93-23.60 with mean of 20.68%
with maximum (21.94%) in rainfed chickpea as compared
to canal (21.36%) and tubewell irrigated (18.75%) crop.
The maximum infestation of termite was found in rainfed
grown chickpea accounting to 16.90% as compared to
tubewell irrigated (14.17%) and canal irrigated (14.22%).

Insects namely pod borer (H. armigera), thrips (S.
dorsalis), termite (O. obesus), green weevil (M.
viridanus), ash weevil (Myllocerus sp), looper
(Chrosodexis sp), green stink bug (N. viridula), tobacco
caterpillar (S. /itura), red cotton bug (D. koenigii), jassid
(E. kerr), painted bug (B. hilaris) and yellow larvae were
found on groundnut. Among these, Helicoverpa, thrips,
termite, grey weevil and ash weevil were found as major
pests. Pod borer and thrips population first appeared in the
first fortnight (0.68 larvae) and second fortnight (2.01
thrips) of July, respectively and attained peak in the
second fortnight of August (1.72 larvae and 8.97 thrips).

Spotted pod borer (M. testulalis), pod borer
(H. armigera), blister beetle (L. angusticollis), looper
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(Chrysodexis sp.), sphinx moth caterpillar, leaf folder,
whitefly (B. tabaci), thrips (M. usitatus), leaf miner were
found in mung bean. Amongst them, major pests were
thrips, pod borer and spotted pod borer. Blister beetle was
also observed as voracious and devastating pest but was
sporadic. In mung bean, spotted pod borer and American
pod borer appeared in second fortnight of July (0.05 and
0.06 larvae) and reached to peak (1.02 and 1.01 larvae) in
first fortnight of September. Mainly jassid, white fly,
Helicoverpa larvae, aphid and termite were reported in
clusterbean. Whitefly and jassid reached to peak in the
first fortnight (6.07 whitefly) and second fortnight (7.61
jassids) of September.

Insect-pest management of major crops: Among
insecticides tested against major insect-pests on chickpea,
chlorantraniliprole was the most effective against pod
borer with efficacy of 77.5% and 81.0% and yield of
17.59 q ha'. In cumin, thiamethoxam was the most
effective against aphids by reducing insect-pest
population upto 82.2 and 81.5% with yield of 6.90 q ha™.
While on mustard, it reduced aphid population up to 78.0
and 79.6% with maximum yield of 16.6 q ha'. On
clusterbean, thiamethoxam came out as the most effective
insecticide with 75.3 and 73.8% reduction against jassids
population and yield of 12.39 q ha' In mung bean,
diafentiuron reduced 74.7 and 75.2% thrips population
with yield of 12.88 q ha" while treatment of emamectin
benzoate was least effective (43.6 and 45.6%) with yield
0f9.62 g ha". On groundnut, chlorantraniliprole recorded
as most effective against Helicoverpa with 81.8 and
78.2%reduction and yieldof 11.8 qha™.

Microbial consortia for biocontrol of major diseases of
cumin, clusterbean and moth bean

Microbial consortia for clusterbean Alternaria blight
management: Clusterbean plants treated with
consortium of Trichoderma afroharzianum strain 1F,
Aneurinibacillus aneurinilyticus strain 16B,
Pseudomonas lalkuanensis strain 31B, and Bacillus
licheniformis strain 223B exhibited least disease index
(14.7%) and high disease control (85%) over the
Alternaria blight infected plants. The consortia of
biocontrol agents significantly enhanced plant growth,
biomass yield and yield attributes over the controls.

Microbial consortia for the management of bacterial
leaf blight of clusterbean: The consortium of
Trichoderma afroharzianum O9F, Aneurinibacillus



IR AT 7T (87.5 Tfcrera) &7 weeiA oA | geAifdd
Y & q8d FRF0T BT gl H Uil B iy, I Sus
3R SUS faRyarei # Seeiaa gfg i &1 78 |

TR Tt T e o YSe B Gusiiaeh O9: T5h/SHf 89
37U%, wgSIgIard UGt 8dl, v Rierd
vgRfAfericde 16d1, IR dRyere deroifered 328 &
eoifdd F9 gRT WGR H ABIpIET Ahiid ST Fed &
foTT |y B INT T iR S (87 Ufererd) T fi=or &1
T fhaT AT AT TR B gieg, IR U MR IS
faRIesll 1 BI6! &< Tb 93T | LI5PISH RICTIIRIZS
44T, IRyeTeT walclong 22181, WISIFIATRT SIcTR3ITHIveT
31d1, IR e dofolf e 321 & HE §RT AR H
XTSI T FiciTg | Fhfid Sts Ted & folu Jad oF
0T T 3R F7d (90 Ufererd) T =T o7 weei faar |
9 geoifad 9\ IgafaciaT die g oI T &
fIeg @R o1 gfg, TN IS SR IUS faeyarel
IeelE 1 gleg @ |

T3 H TS TS o Yag aq YeHSTah O CTga/edf 39
37UW, WISIFIAT UGG 8dl, TR
vgifAlericde 1641, IR dffere defuifere 3241 3R
crsmIeEf Rifeaifaviss 44Uh, dfreryd defeford 22141,
VISIFIATeT SATTgaITere 31401, 3R §R¥erer getuifereT 32
D GG 7 A6 B AR 3R TgANISH AT Wiotrg oS
T & oIy AaH & INT TS IR Sa ( HHen: 87 Ufaerd
3R 90 wfcrerd) AT FRiF0T HeRid fFar| dFT gerifas
T T HBIBIAAT 3R ISANISHFIT Gt AhAT |
gqIfaa Ale & Uil @1 g, IaM™ SUS SR [U
faRIycTai T Hewayol wd | 98 |

ST SgE o USYd B GeAsiaeh W crgaledf
TBIETISTITTA QW% + U=IHSNIeTT Yeifeiicd T 1691
+ YSIFITT ARSI 3180 + FRITT ATSHITHIH T
2231 & GeAOIdd o IeTVINTT TS & UDIT I HH

o T RN & geRTEd! a¥ & SR SR @l gig ek
It faerarei # Seorasia gig aof a1 T8 |

ST & WiEw face & wdg ’q GeRsifas |9 i
HE-YUTEHINAT: SIRT & REIRTA fdee & geem & forg
fafa=1 AT g &1 SYANT HRSG TH &g TINT
far T (@iferdT 7.6) | SIRT & WIOIRIH fdee &I
SHMN ST 281, 9¥7ere TATgellloTidam e~ 9dl,
3R 7T doroifere 328 & HISHIfaT Fg I SUATRA
B R FRIFOT B JA H 305 YT I GABID 3R

137

oMY SUfeert

Research Achievements

aneurinilyticus 14B, Bacillus sp. 26B and Pseudomonas
lalkuanensis 31B exhibited the least disease index
(12.1%) and disease control (87.5%) for bacterial blight in
infected clusterbean. The consortium significantly
enhanced plant growth, biomass yield and yield attributes
over controls.

Microbial consortia for the management of root rot of
clusterbean: The consortium of Trichoderma breve 37F,
Pseudomonas sp. 8B, Aneurinibacillus aneurinilyticus
16B, and Bacillus velezensis 32B exhibited least disecase
incidence and high (87%) disease control for
Macrophomina infected root rot of clusterbean. The
consortium significantly enhanced clusterbean growth,
biomass yield and yield attributes against Macrophomina
root rot. The consortium of Trichoderma citrinoviride
44F, Bacillus subtilis 221B, Pseudomonas lalkuanensis
31B, and Bacillus velezensis 32B exhibited least discase
incidence and high (90%) disease control for R. solani
infected root rot of clusterbean. The consortium
significantly enhanced clusterbean growth, biomass yield
and yield attributes against R. solani rootrot.

Microbial consortia for the management of root rot of
moth bean: The consortium of Trichoderma breve 37F,
Pseudomonas sp. 8B, Aneurinibacillus aneurinilyticus
16B, and Bacillus velezensis 32B and Trichoderma
citrinoviride 44F, Bacillus subtilis 221B, Pseudomonas
lalkuanensis 31B, and Bacillus velezensis 32B exhibited
least disease incidence and high (87% and 90%) disease
control for Macrophomina and R. solani root rot of moth
bean, respectively. Both the consortia significantly
enhanced plant growth, biomass yield and yield attributes
of moth bean challenged with Macrophomina and
R. solani infestation.

Microbial consortia for the management of cumin
blight: The consortium of Trichoderma afroharzianum
IF + Aneurinibacillus aneurinilyticus 16B +
Pseudomonas lalkuanensis 31B + Bacillus licheniformis
223B suppressed the Alternaria burnsii and significantly
increased the cumin growth and yield attributes during
recurrent year of experimentation.

Bio-efficacy of microbial consortia for the
management of Fusarium wilt of cumin: A field
experiment was conducted using different microbial
consortia for management of Fusarium wilt of cumin
(Table 7.6). The microbial consortium of Pseudomonas
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sp. 2B, Bacillus amyloliquifaciens 9B, and Bacillus
velezensis 32B challenged with FOC, demonstrated a
moderate reduction in disease incidence with 30.5% PDI
and 56.24% disease control over the positive control.
However, consortium of Trichoderma atrobruneum 15F +
Pseudomonas sp. 2B, Bacillus amyloliquifaciens 9B, and
Bacillus velezensis 32B, exhibited the most promising
results with lowest PDI (19.4%) and higher disease
control (72.2%), surpassing even the positive control. The
use of four microbe consortia resulted in 97.6%, 21.6%
and 7.7% higher seed yield, over the positive control,
negative control and three bacterial consortia,
respectively.

Organic management of soil-borne pathogens

Neem cake and biocontrol agents were amended in
the soil and seeds were treated with Trichoderma @ 4 g
kg before sowing to manage soil-borne pathogens during
rabi and kharif seasons. Prophylactic sprays of botanicals
(extract of Calotropis procera 5% + Neem leaves 2% +
cow urine) with biocontrol agents alone or in different
combinations were used for managing diseases in cumin,
mustard, pearl millet and mung bean crops in organic
plots. Spray of Calotropis procera + P. juliflora + Neem
leaves extract found superior against Alternaria blight
and powdery mildew of cumin. However, the spray of
combination of Trichoderma and Pseudomonas showed
best performance in managing bacterial blight of mung
bean. Soil analysis revealed dynamic shifts in Fusarium
and Trichoderma populations, highlighting the impact of
crop-soil interactions on disease management. The initial
population density of FOC (11.0 x 10* cfu g" soil)
increased progressively to 10.6 x 105 cfu g’ soil and

aiferdt 7.6 SR & ROIRTE fdee & fIvg gafd geroia Gl & SIg—d{TaaTRdT

Table 7.6 Bio-efficacy of selected microbial consortia against Fusarium wilt of cumin

Treatments

No pathogen+No biocontrol agent (negative control)

Only Fusarium oxysporumf sp. cumini (positive control)

Pseudomonas fluorescens 2B+Alcaligenes sp. 9B+Bacillus velezensis

32B+challenged with FOC

Trichoderma atrobruneum 15F +Pseudomonas Pseudomonas fluorescens

PDI (Per cent Percent disease control over
disease index) the positive control
19.8+5.2°¢ -
69.7+4.52 -
30.5+6.6° 56.24
19.444.1¢ 72.2

2B+Alcaligenes sp. 9B + Bacillus velezensis 32B + challenged with FOC

Data are the average of five replicates + SD carried out by Fisher LSD method (Pd 0.05), Different letters denote the significant differences among

treatments, FOC; Fusarium oxysporumf.sp. cumini
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density of resident microflora, particularly the biocontrol
agent Trichoderma species, ranged from 7.2 x 10’ to 44.1
x 10’ cfu g, exhibiting fluctuations in the presence and
after the harvest of crop, with the highest concentration
observed ata depth of 0-5 cm.

Bio-fungicides in managing Alternaria blight of cumin

Four comprehensive surveys were carried out in
cumin-growing areas of Jodhpur and Jaisalmer districts
and the diseased plants and soil samples were collected
using quadrates approach. Significant variation in the PDI
(5% to 78%) and PDS (2.5% to 55.4%) was observed
across different locations indicating a broad spectrum of
disease impact on cumin crop. A total of 56 fungal cultures
were isolated and 28 isolates were identified having
Alternaria pathogen using microscopic examination.
Considerable variability was observed in isolates for
morphological (color, growth pattern) and microscopical
(shape, septations, presence or absence of beaks, length,
diameter etc.) characteristics (Fig 7.3). Thirteen isolates
have been identified for bio-fungicides and purified for
dual culture in laboratory studies. The pure cultures of
these isolates were prepared and preserved for further
molecular studies.

/4 /

JUABC- 16- 4

o3 7.3 SIRT & SIeeRARAT YIFHRON B1 dIo] aRaceierar vd geresll g3

Fig. 7.3 Spore variability and microscopic view of Alternaria isolates of cumin
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Biocontrol potential of microbiomes for managing wilt
and root rot in sesame

Sesame (Sesamum indicum) growing areas of the
Jodhpur and Pali were surveyed and soil and diseased
plant samples were collected for isolation of various
fungal and bacterial biocontrol agents and pathogens viz.,
Macrophomina and Fusarium. Nineteen pathogenic
isolates, nine Trichoderma species and fifteen bacterial
species have been isolated and purified. Macrophomina
phaseolina and Fusarium oxysporum f. sp. sesame were
multiplied on sand maize meal media for development of
sick plot. The initial sclerotial and spore counts of
M. phaseolina @ 6.5 x 10° Sclerotia g" soil and F
oxysporum f. sp. sesami @ 3 % 10°cfu g soil were added
into sick plot. Sesame germplasm (64 accessions) with
two susceptible checks (VRI-1 and VRI-2) were screened
for resistance against root rot and wilt in field and pot
experiments. Under field conditions, disease incidence
ranged from 0 to 13.3% exhibiting moderately resistant to
resistant reactions. Furthermore, the substantial rainfall
during the seedling (398.40 mm) to flowering stages (130
mm) lowered incidence in sick plots due to consistent
moist conditions.

Toothpick method of inoculation under field
condition: Toothpick method was used for pathogenicity
test of Macrophomina rot in selected sesame germplasm
(RT-372, RMT 525, RMT-544, RMT- 610, RMT-621,
RMT-625, RMT-644, RMT-646, RMT-648, RMT-650,
RMT-653, RMT-625, RMT-530 and RMT-503). These
germplasms showed initial symptoms of disease and early
flowering. Results showed development of typical
disease symptoms viz., wilting of diseased plants and root
decay (Fig. 7.4).

Screening of germplasm against Fusarium wilt under
pot condition: Screening against Fusarium wilt was
conducted in pots using 64 sesame germplasm. Seedlings
were dipped in inoculums of F. oxysporium. f.sp. sesame
followed by the inoculation at 45 days of plant growth
through toothpick method (Fig. 7.5). The results revealed
that 13 lines of germplasm were susceptible to Fusarium
wilt, 17 showed moderately resistant reaction and 34
showed resistant reaction to Fusarium wilt.
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Toothpick method of inoculation Typical symptoms of root rot

R 7.4 Ta @1 uRRfl #§ IRgea BT & forg Samaer & cufis fafy

Fig. 7.4 Toothpick method of inoculation for varietal screening under field condition

(d) Screening of sesame germplasm (e) Typical symptoms of
against Fusarium wilt Fusarium wilt in RMT- 572

R 7.5 Tl # WOk faee & fIog SiHwon @) S (T-S)

Fig. 7.5 Screening of germplasm against Fusarium wilt in pots (a-e)
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Identification of resistance source against bacterial
leaf blight in clusterbean

A total of 144 elite genotypes of clusterbean
including advanced breeding lines, mutants and
commercial cultivars along with susceptible checks
(RGC-1066 and Pusa Nav Bahar) were evaluated against
bacterial leaf blight (BLB) caused by Xanthomonas
axonopodis pv cyamopsidis. The inoculums were sprayed
three times to create the epiphytotic condition to screen
the genotypes. The severity of disease was measured at 50
days after sowing (DAS), 59 DAS, and 71 DAS by using a
0-9 scale. Every genotype showed symptoms of BLB in
epiphytotic field conditions. Four genotypes GG 1/1, BG
1/2, BG 2 and BG 3 showed moderate resistance reaction
against BLB in epiphytotic field conditions.

Similarly, 88 elite genotypes of clusterbean along
with the susceptible check (RGC-1066) were evaluated
for genotype resistance to BLB under in-vitro conditions
using the pod inoculation technique. Most of genotypes
showed susceptible reaction against X. axonopodis pv.
cyamopsidis whereas two genotypes CAZG-17-4 and
CAZG-21-27 showed moderate susceptibility against
BLB. Besides this, 17 elite genotypes segregated during
kharif 2023 for minimum area under disease progress
curve were also evaluated under in-vitro conditions and
genotypes BG-3 and Maru guar-2 showed moderate
resistance against X. axonopodis pv. cyamopsidis.

Ecological evaluation of rodent fauna in arid zone

Monthly survey in CR farm in the three major
systems viz, horticulture, silvi-pasture and agri-pasture
revealed predominance of Northern Palm squirrel
(67.74%) followed by Tatera indica (21.77%). Other
species trapped were Golunda elloiti (8.87%), and Rattus
rattus (1.61%). Among various cropping systems
maximum number of individuals were trapped from
horticulture (42.47%) followed by silvi-pasture (33.06%)
and agri-pastoral (24.19%).

Assessment of crop damage by vertebrate pests

The damage in rabi and kharif crops in five districts
of western Rajasthan due to vertebrate pests was not
observed in the canal area of Jaisalmer, as most of the
fields were protected with different kinds of fencings.
However, rodent infestation was noticed in kharif crop,
causing 1-2% damage in pearl millet, mung bean and
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clusterbean. In Meghasar and Chundasar villages of
Bikaner, the damage in wheat and mustard crops was very
severe (5-10%) due to rodents. Similarly, in Barmer,
damage due to rodents was in the range of 6-13% in wheat,
cumin and isabgol. In Sikar, the pearl millet and mung
bean were damaged severely (4-13%). Besides rodents,
the incidence of wild boar and nilgai was also noticed in
Nagaur district. The damage due to wild boar, rodents and
nilgai were 8-10%, 5-7% and 1-2% respectively in
isabgol, cumin, mustard.

Management Technologies against Indian Gerbil

To develop safer and eco-friendly rodent
management technology, Kalmegh, the king of bitterent
panchang was evaluated for repellent/deterrent effect
against Indian gerbil. Panchang of kalmegh was mixed in
different concentrations (1-10%) in pearl millet bait and
offered to the Indian gerbil in replications of 4 under
no-choice condition for five days. It was in the range of
1.38-3.28 g 100 g body weight" in treated bait against
5.03-8.16 g100 g body weight' in pre-treatment and
6.03-9.60 g 100 g body weight” in post-treatment bait.
Though in post-treatment plain bait consumption, no
imprinting effect was noticed, yet a weight reduction in
the range of 5.50-13.00 g was recorded. The minimum
concentration (1-3%) of panchang in bait showed a good
deterrent effect.
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Development and performance evaluation of
electronic planter module retrofitting on cultivator
tyne

Design and development of independent floating (free)
furrow opener: An independent floating (free) furrow
opener having the independence of each tyne or shank has
been developed with some appropriate dimensions (Fig.
8.1) to maintain consistent tillage depth for sowing of
cumin and other small seeds. Each furrow opener was
mounted on a wheel-based pivot, allowing it to float
independently. The design enabled the furrow openers to
adjust to uneven terrain, ensuring that the depth of
cultivation remains consistent across the field, regardless
of wvariations in soil condition or topography. The
independent action of the furrow openers reduced the risk
of damage to the crop root system while optimizing soil
aeration, and moisture retention. The wheels were
designed to maintain uniform depth and provide soil

430

RA1Z50

R125.33

3 8.1 W MMl (AA) & A1 WA TS BRI—3MUTR B HRIEI AR (Soirga

Fig. 8.1 CAD design of independent floating furrow openers with major dimensions (mm)
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cover as well as compaction to conserve the moisture at
the root zone of placed seeds. The depth control

mechanism helped the operators to adjust the working
depth of the furrow openers according to their
requirements. As per CAD design, the newly independent
floating furrow opener was fabricated in the fabrication
workshop (Fig. 8.2).

1. 3-Point linkage

2. Main frame

3.  Width adjusting bar

4. Bearing attached on
width

5. True rod fixed on
rotating bars

6. Rotating bar

7. Furrow opener with
seeding boot

8. Opener holder

9. Depth adjusting bar

10. Depth controlling and

compaction wheels

T gedhl & arel Fffd WdE g T mRI—iueR

Fig. 8.2 Fabricated independent floating furrow openers with major components
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Field performance of electronic planter modules
retrofitted on newly developed independent floating
furrow openers: A seed metering plate (diameter = 100
mm; thickness ~ 7.5 mm) was fabricated using a 3D
printer, featuring a cylindrical groove with a diameter of
5.5 mm and a length of 2.5 mm based on physical
properties of cumin seeds (length=~4.11-6.11 mm, width =
1.1-1.61 mm; thickness =~ 0.43-1.51 mm). The hopper
capacity of the electronic planter module has been
decided based on bulk density (cumin bulk density ~0.41-
0.48 g cm”) and seed rate of crop calculated based on
thousand seed weight (cumin thousand seed weight =
4.27-5.33 g). A new ground wheel (GW) was designed
and developed by keeping a diameter of 38 cm with an
encoder attachment system on it. Speed calibration of the
seed metering plate (SMP) with a rotary encoder-based
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YR URT & AT dIol qIger tn%a‘cﬁr BT T 3feMhT ground wheel was done with different seed rates and

o T (@rferar 8.1) | A <X 45 WA B Ul | Gle &I plant-to-plant distances in cumin (Table 8.1). These rates
Qf\ﬁ & A1l BT Y ST Ty | were achieved with a row-to-row distance of 45 cm.

TTfTHT 8.1 Soldel~dh IITUT SHIS BT T DB TG SIRT I 19T
Table 8.1 Speed calibration of electronic planter modules and seed rate of cumin

SW1 Sw2 SW3  Pulses/Revolution Speed ration (GW/ SMP) Seed rate (kg ha')  Plant-to-plant distance (cm)

1 1 0 200 1:8 30 1.5
1 0 1 400 1:4 15 3
1 0 0 800 1:2 7.8 6
0 1 0 1600 1:1 3.9 12
0 0 1 3200 2:1 1.8 24
0 0 0 6400 4:1 0.9 48
1=o0n; O=off
WA TAIfST WRI-MUR W T goldgii-d 90T After several trials of electronic planter modules

SPhTS B Ps &F TN B dTg, BNl BE H AR ifdl & retrofitted on newly developed independent floating
R T Tars 4 @ ded SiRT & 91 @ gaTs @ forg furrow openers in the field, its performance was evaluated

¢ o for the sowing of cumin seed in CAZRI farm under one
gD &F UG &I Hedied fhar (R 83) |

~ : pr o acre of land divided into four blocks (Fig. 8.3). The seed
BRI-ATR e BT Tevre— hl placement depth was maintained at 2-3 cm using the

DD SISTRITOT BT TewTE 2 | 3 FAL Xl T | $TTT S depth-controlling mechanism of the furrow opener
Ugel i ¥, 39 fhUL gfer g 9IS R B W, system. In the first block, with the seed rate of 3.9 kg ha”,
1 e &3 H SIRT @1 Ul 7 dof AT 55 UTE T8 @er the plant population of cumin was 55 within 1 m? area. In
TR Al ¥, et 9ioT % 1.8 531, 9fdy gacar o, ast dief the second block, where the seed rate was 1.8 kg ha”, the
B AT 36 o), Sl SUAIRT SIRT & W AT TT ARR observeq plant populat.ion was 36, while in thirfl block
it F 3.0 %I, URY 2eaR Ao 9 B W 1 IEeR & wan with treated curr;m .seeds) the plant populatlon_\lzvas

s . § under an area of 1 m” with the seed rate of 3.9 kgha™. In
T qug{n _54 TS TS | At 3—\r 7'? ﬁ;m i i the fourth block when the seed rate was keptas 7.8 kg ha™,
A1 Tl e # 1 o AR &1 7 dell P AT 97 9 TS | the plant population was 97 within 1 m’ area, with an

deg | dig & d9 Sied g0 629 WAL vl TE | average plant-to-plant distance of 6.29 cm. This newly

VT SR BT & UG Hedrdhd

s

4 = g
o 8.3 g PRI W@da Tl BRI-NUR o goldgi~id

Fig. 8.3 Performance evaluation of electronic planter modules retrofitted on newly developed independent floating furrow openers
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developed sowing system was also trialed with other
crops, such as fennel, mustard, and fenugreek in the area
under the agri-voltaic system.

Optimization of energy generation and crop
production in agri-voltaic system

On-farm utilization of PV-generated energy from
agri-voltaic for post-harvest processing: The variable
frequency drive (VFD) was connected to a 3-phase motor
of a dal mill to control motor speed and optimize its
performance. It resulted in to energy savings, smoother
operation, and the ability to tailor the speed to the specific
requirements of the milling and separating processes. The
solar-powered agro-processing plant was developed for
efficient solar energy utilization in farm production
processing. The performance evaluation of the installed
system was checked with mung dal in the agro-processing
laboratory (Fig. 8.4). The dal mill operated with high
efficiency, had a capacity of 75 kg h" and required only 1.5
horsepower while the recovery rate of dal was 72% with
minimal broken grain percentages between 1.1-1.5%.
These parameters were comparable to the electrically
operated dal mill having the capacity of 80 kg h" and
recovery rate of 78%. Its compact dimensions (770 x
630 x 1020 mm), and manageable weight (90 kg), made it
suitable for small-scale or rural applications. The solar-
powered dal mill was more cost-effective and sustainable,
significantly reducing operational costs and benefiting the
users of remote or off-grid areas.

8.4 WR ol Aferd g1t e
Fig. 8.4 Solar powered dal mill
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Performance of high-value crops: In double-row and
triple-row photovoltaic (PV) arrays of agri-voltaic system
(AVS), three irrigated (cumin, taramira, and
ashwagandha) and one rainfed (mung bean) crops were
grown. In a single-row PV array of AVS, one perennial
(Aloe vera) and five seasonal vegetables (spinach,
amaranth, radish, carrot, and onion) were grown both in
the interspace area and underneath solar panels. In a
double-row PV array of AVS, wvertically climbing
vegetables viz., bottle gourd (Lagenaria siceraria), ridge
gourd (Luffa acutangula), and snapmelon (Cucumis melo
L.) were grown. The interspace of AVS resulted in an
increase of 8.2% yield of taramira (1985 kgha™) and 4.5%
and 1.7% yield reduction in cumin (817 kg ha") and
ashwagandha (658 kg ha), respectively. Mung bean was
cultivated under double-row and triple-row PV arrays
during kharif. The interspace of AVS resulted in an
increase of 7.06% yield of mung bean (951 kg ha™) over
the control (888 kg ha") (Fig. 8.5 and 8.6). In the single-
row PV array system of the AVS, seasonal vegetables such
as spinach, amaranth, radish, carrot, and onion were
cultivated both in the interspace areas and underneaththe
PV panels. The interspace of AVS resulted in an increase
of 3.4% yield of onion and 3.8-20.2% yield reduction of
spinach, amaranth, radish, and carrotas compared to
control due to the availability of insufficient sunlight
required for the seasonal vegetables.

In the double-row PV array system, trailing
vegetables, including bottle gourd, ridge gourd, and snap
melon, were grown during kharif season using a bower
system on the leeward side of panels. The interspace of
AVS resulted in an increase of 105.9% yield for bottle
gourd, 41.7% for ridge gourd, and 12.5% yield for snap
melon as compared to open-field cultivation (Fig. 8.7).

AR el & /ey & &l H I BT Sl
Fig. 8.6 Mung bean crop grown under double
and triple row PV array of AVS
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Fig. 8.7 Economic yield of trailing vegetables under open ground and bower system cultivation
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Solar photo-voltaic energy generation: Solar PV energy
generation and solar insolation were recorded through
supervisory control and data acquisition (SCADA)
facility and automatic weather station. The average PV
energy generation from the 100 kW AVS attached to the
grid through a bi-directional energy meter was about 346
kWh day ' having peak in May (Fig. 8.8). Hence, 1,26,382
kWh power was generated over the yearand a revenue of
Rs. 6,31,910 was realized.
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Fig. 8.8 Solar PV energy generation and solar irradiance during different months
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Dust deposition on solar PV modules: The average dust
load over the PV modules was 4.4, 5.4, and 4.7 g m” with
the highest load of 7.01, 8.60 and 8.20 g m”in single-row,
double-row, and triple-row PV arrays, respectively during
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the month of January. Nonetheless, it was 6.3 and 3.2 gm”
in 1 HP solar PV pumping system and rooftop solar
system with a daily average deposition rate of 0.152 and
0.116 gm?, respectively. The dust load was higher on the 1
HP solar PV pumping system followed by the double-row
PV array, triple-row PV array and single-row PV array.

Assessment of micro-meteorological parameters: The
micro-climatic parameters i.e., photosynthetically active
radiation (PAR), net radiation, air temperature, relative
humidity, and soil temperature were measured during the
reproduction stage of taramira crop grown in rabi at two-
hour intervals under interspace shaded and non-shaded
areas between double-row PV arrays. The variation in
PAR availability was observed from 56.50 to 720.50
(umol m” s") under a shaded interspace area while it
varied from 125.00 to 1258.50 (umol m”s™) under a non-
shaded interspace area. The maximum availability of PAR
under shaded and non-shaded areas was 720.50 pmol m”
s”and 1258.50 pmol m”s™ at 14:00 hours and 12:00 hours,
respectively. Soil temperature at 5 cm depth was higher in
shaded areas than in non-shaded areas. Overall, the
availability of PAR was found 52.4% low under shaded
areas compared to non-shaded areas between double-
rows PV arrays.

Performance evaluation of agri-voltaic system at Bhuj

The interspace area between the PV arrays (6 m) was
utilized to evaluate the performance of different crops
(cumin, isabgol and taramira) during rabi season. The
average seed yield of taramira (107 kg ha™), isabgol (898
kg ha") and cumin (525 kg ha") grown in the interspaces
of two row PV array with half density coverage was
statistically at par with their respective controls. The crop
yield in interspaces of the half-coverage PV modules for
isabgol, cumin, and taramira were 93.7%, 95.5%, and
108.9%, respectively, of the control. The interspace of two
row PV array with fullcoverage resulted in the highest
reduction in the yield of cumin (12.9%) followed by
isabgol (10.2%), while it was lowest in taramira (0.2%).
Non-significant difference was observed in seed, and
stover yields of mung bean grown during kharif as
intercrop in two row PV array with half and full density as
compared with that in control. The average seed yield of
mung bean was reduced by 6.0% and 13.8% in two row
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PV array with half density (1125 kg ha™) and full density
(1015 kg ha™), respectively as compared to the control.
Similarly, the dry leaf yield (894 kg ha™) and pod yield
(364 kg ha') of senna under two row PV array with full
density were reduced by 14.0% and 12.9%, respectively
than that of their controls.

Design, development, and performance of tunnel-type
PV/thermal hybrid solar dryer

Design and fabrication: Alarge-size tunnel-type
PV/thermal hybrid solar dryer was designed and
constructed for drying of different arid fruits and
vegetables. It consisted a hemi-cylindrical walk-in type
metallic frame structure covered with UV stabilized
double filter solid multilayer polycarbonate sheet. The
structural components of the solar tunnel dryer included
hoops foundation, floor, 6 mm ultra-violet stabilized
polycarbonate sheet, and a solar air collector cum drying
chamber having multiple trays (Fig. 8.9). A chimney was
placed on the top of the tunnel to remove moisture during
drying. Two holes of equal diameters on the bottom of the
southern side were provided all along the periphery of the

Fig. 8.9 Schematic diagram of large-size tunnel-type PV/thermal hybrid solar dryer
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tunnel near ground level for fresh air. A door of 182 cm x
76 cm size was provided at the upper end of the tunnel for
loading and unloading of the material. The concrete floor
waspainted black for better absorption of solar radiation.

Performance evaluation of the tunnel-type
PV/thermal hybrid solar dryer: The performance of the
developed dryer was evaluated by drying fresh date palm
fruits having an initial moisture content of 65-80% and
compared with the open sun drying. The stagnation
temperature was 71-75°C during the testing, and when
loaded with 250 kg dates the average drying chamber
temperature on the left and right sides of the upper trays
varied from 49 to 69°C, in middle trays 46 to 68°C and in
lower trays it varied from 44 to 63°C, respectively. The
solar dryer lowered the moisture content of fruits from
65% to 25% in just six days allowing for secure storage for
future use (Fig 8.10). When the moisture content went
below 54%, the dryer's drying time rose significantly.
The thermal efficiency of the dryer was about 36.6%.
During the drying process, higher efficiency was
observed at initial stage of drying, while it decreased at
later stage of drying due to decrease in moisture content of
the fruits.
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Fig 8.10 Changes in date palm moisture content and drying time under solar dryer and open sun drying
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Development and performance of machine vision-
based grader for arid fruit

Development of machine vision-based grader for arid
fruit: An integrated hardware system combining
mechanical components with a camera-based image-
processing module has been developed to achieve
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automated sorting and grading of fruits (Fig. 8.11). The
system classified fruits on the basis of their colour and size
along with identification and removal of defective or
rotten fruits. High-quality fruits were further sorted into
three grades (small, medium, and large) using image
processing techniques implemented in Python.

32GB

/ Micro SD card

12V Warm white LED strip

Display
Monitor

Servo motor

/

(a) Imaging Unit

_

Keyboard & mouse

B
Camera

Microcontroller

(b) Components of imaging and grading unit

o 8.11 AR iR IFET sb1E & forw SHRHT Ae—a 3R Teh

Fig. 8.11 Imaging setup and components for imaging and grading unit
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The grading system operates through an
interconnected process where fruits were transported on a
conveyor belt to an imaging unit equipped with a high-
resolution camera. During image acquisition, various pre-
processing steps enhanced the image quality, ensuring
accurate segmentation of fruits from the background.
Binarization technique was employed to facilitate
extracting essential features and noise and unwanted
artifacts were removed through filters, and any gaps in the
segmented fruit images were filled to improve accuracy.

The RGB (Red, Green, and Blue) color space was
selected for color-based classification and its values were
used as input features to train the machine-learning
model. The classifier determined the maturity and quality
of each fruit and sends the decision to the microcontroller.
The microcontroller, integrated with a mechanical
deflecting unit, executed the sorting process by activating
the appropriate deflector based on the classifier's output.
Rotten or defective fruits were separated from the line,
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while high-quality fruits graded into small, medium, and
large categories based on their projected area. The block
diagram of the proposed model is illustrated in Fig. 8.12,
detailing the operational workflow ofthe system.
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Fig. 8.12 Block diagram of the developed fruit grading system
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Evaluation of machine learning models for
classification of khuneji variety of date fruits: A dataset
consisting of 100 fresh date palm fruits and 100 fruits that
were either immature (green), overripe (spotted), or
damaged (Fig. 8.13) were analyzed to develop a machine
learning-based classification system. The RGB colour
values were captured randomly from the five sides of each
fruit during the imaging process, enabling the extraction
of significant color features to ensure the comprehensive
analysis. The Gaussian Naive Bayes (GNB), Decision
Tree Classifier (DTC), and Support Vector Machine
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Fig. 8.13 Fruit dataset classes for imaging and data collection
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(SVM) learning models were evaluated using these input
data through the standard metrics i.e., accuracy, precision,
recall, and F1-score.

The DTC achieved the highest accuracy (90.6%),
followed by SVM (90.3%), and GNB (87.9%) indicating
that the DTC was the most effective model for the
classification (Table 8.2). The ability of these models to
differentiate between fresh and defective dates was
critical for automated grading systems.

dIfereT 8.2 afiaeol & forg wefie @f+i disd & veeid sifdhs
Table 8.2 Performance metrics of machine learning models for classification

Model Accuracy
Gaussian Naive Bayes 0.879
Decision Tree Classifier 0.906
Support Vector Machine 0.903
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Je& (12 dlee, 75 THIRR ®el) @ SuRAfd vd IH®!
AR # 3 & Do AT BT ATIH Sof BT T3 |
AR Holl AT BT SffShad wxa & forg, faamiRa

155

Precision Recall F1-score
0.898 0.879 0.878
0.910 0.906 0.906
0.913 0.903 0.902

Design and performance of semi-automatic machine
for preparation of pearl millet biscuit

A manually operated prototype biscuit dough cutter
featuring a mechanism for simultaneous cutting of
multiple biscuits was designed to enhance efficiency in
small-scale biscuit production units without any
significant investment (Fig. 8.14). This compact bunch
cutter was engineered to ensure uniform size and shape of
biscuitsfor quality control. The performance of the
developed solar oven was evaluated by measuring the
internal temperature under no-load conditions and the
temperature was recorded at the central position of the
oven by connecting it with a 12V, 75Ah battery and in the
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Dough Flatter ~

Cutter

absence of the battery. An extended reflector was folded
towards the west and opened to the east during the
forenoon, and the orientation was reversed in the
afternoonto maximize solar energy absorption. The
ambient temperature was 16°C, 26°C and 22°C in the
morning, at noon and in the evening, respectively while
thesolar radiation was recorded to be 328 W m” in the
morning, 683 W m” at noon and dropped to 55 W m™in the
evening. The stagnation temperature increased gradually
from 42°C at 9:00 AM, reached to a peak of 144°C at 2:00
PM and decreased gradually to 60°C by 5:00 PM. The rise
in the temperature of solar oven connected to battery
exhibited a steady increase from an initial temperature of
0°C to approximately 68°C within 90 minutes.

Top view ¢ .

* Side view

o 8.14 &% Haferad faRedpe armer ST o1 dryex e g iR I3
(1. gRAT wie 2. fBIT 3. g1 B 4. ARG Hex a8 5. FBIT diss wic)
Fig. 8.14 CAD design and prototype of manual operated biscuit dough cutting
(1. Pushing plate 2. Spring 3. Main frame 4. Biscuit cutter unit 5. Spring loaded plate)

Y U Te Sl ST ¥ §s9 ot faerrd

T YaTg et Uttt ot edieh: STel SdT8 Jomel &
A1 A DTS 9 A Bl 20 W LI Uiy Jad b
fosfad g Wider vomrelt &1 e fhan = | gorredt # &1
T d% 3US Ol & AR & 91€ Yo Rer—Rerfar arasareg
Terfud fear T, e forg srgwfa fag@ @ua o5
fopetiare uig T (Rt 8.15) | UISY AT & UR Rer—Rerfey
AT &1 5.5 S Afewas w1t 18, Safeds ardrg gfoRre
3R AT &RT BT 719 HHI: 0.01334 Bfeas ufa are iR
412 9€ &9l fhar A7) ¥arfed Sl @1 SiEd ST
TRITIARYT T[0T AT T U185 Y MR HET 31 andig aretdban
PHHY: 500 are Ul 9 /Y. uf dfedw, 45 are ufa M. ufa
Bfed 3R 0.8 are gfe M. ufg dfeaw fHufRd H1 12 |
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Development of low water and energy-based net house

Evaluation of water flow cooling systems: A perforated
tunnel cooling system along with a water flow system
comprised of 20 m steel piping of % inch diameter was
developed. A steady-state heat flow was established after
two hours of cooled water circulating through the system
for which thepower consumption was estimated to be 0.5
kW (Fig 8.15). The steady-state thermal potential across
the pipe flow was at 5.5°C, with thermal resistance and
thermal current of 0.01334 KW' and 412 W, respectively.
The average heat transfer coefficient of the flowing water
(h) and the thermal conductivity of the steel pipe (K1) and
soil (K2) were determined to be 500 W m” K", 45 W m"
K", and 0.8 Wm K", respectively.
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5 8.15 STel WdT8 YUITeil &l UTey
Fig. 8.15 Design of water flow system

GeH TaTE WX IItaet YoTferat ot 9egit

YT AUHMH W S Wallg YUTTelt ol WHTE: 3T |ag o
fAfr=1 TexTS ! W Tt FaTE Ut @ qedten faar war
T &I ATIHT H B dTel I&eTal Bl Siel JaTg Jomell &
A1 UG TR el YdT8 TOTell & Gof (T 74T | el Jare
JOTell & UM 15 WAL Bl M08 R ISR & GAI qad
A1l Y9I <@ 1T (TferaT 8.3) | BTalifds, HaT &l Tg B

Performance of cooling systems on microclimate

Effect of water flow system on soil temperature: The
water flow system was assessed at different depths from
the soil surface, and the variations in soil temperatures
with and without the water flow system were recorded.
The most significant effect was observed at noon at a
depth of 15 cm near the flowing pipes (Table 8.3).
However, this effect diminished progressively as one

drferar 8.3 gl & amowe (e fesaosd) WR STet Uar8 WoTTell &7 u¥Ta

Table 8.3 Effect of water flow system on soil temperature (°C)

Time Control (A) Water flow system (C) Difference (A-C)
15 cm 10 cm Sem 15 cm 10 cm Secm 15 cm 10 cm S5cm

08:00 26.2 26.3 26.4 24.9 25.1 25.7 1.3 1.2 0.7
10:00 27.7 27.0 26.7 26.3 26.1 26.4 1.4 0.9 0.3
12:00 30.2 28.9 28.2 28.0 27.7 27.1 2.2 1.2 1.1
14:00 30.9 29.8 29.0 28.8 28.2 27.6 2.0 1.6 1.4
16:00 31.0 30.3 29.5 29.2 28.8 27.9 1.8 1.5 1.6
18:00 30.6 30.1 29.7 28.9 28.6 28.2 1.7 1.5 1.5
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fafsm Qo viaem yorelt 1 g % AUEE W g
R &1 g H fofad gRI e gomell & o= |
3R BT AMYHR §AD UG BT Hedid [HaT TIAT | THDT
SffeHTH g9Td YoTTell & el fewy ey wu 4 a1 s
50 A.HY. TERTS W <@ 7T (ATfeIdT 8.4) | $H WUl §IRT
Y AT H IeeRIAR-I HHT Tol Bl T8, RTaH Fa¥ 1fdw
H T 20 HHL B T W I TS |

approached the soil surface, attributed to heat loss to the
surrounding air occurring more rapidly than within the
soil mass. The water flow system demonstrated a notable
ability to lower soil temperatures, especially during
midday.

Effect of perforated tunnel cooling system on air
temperature: The performance of the perforated tunnel
cooling system was assessed by measuring the
temperature differential in comparison to the control. The
maximum effect was observed at the lower section,
specifically within 50 cm of the soil surface (Table 8.4).
The system demonstrated a significant reduction in air
temperatures, with the most notable cooling occurring
approximately 20 cm from the perforated tunnelin the
vicinity of the bottom section.

arferdt 8.4 fofad JRT e wormell &1 gar & aEE (($3 Afewad) W 9

Table 8.4 Effect of perforated tunnel cooling system on air temperature (°C)

Time Control (A)
Bottom Middle Top Bottom

08:00 274 30.1 31.6 27.2
10:00 322 334 34.6 31.6
12:00 35.6 38.2 39.8 342
14:00 36.6 374 40.2 354
16:00 36.4 37.8 394 34.6
18:00 352 374 38.6 33.6

PTCS: perforated tunnel cooling system

Hiardd qoa gf@em: ®erg "y 3 gar-Huegst
Rueet = faera

DA RIS & ATBRIAD o1 5TGH ofaTs (7.36
), dierE (6.55 M), Aers (6.22 AL, TMems (0.89),
100 IRAT &1 a1 (144.90 U™), AT AT (6.57 AHL),
AdE %A (1065 o M), o @@ (0.65 I Wi
fael), avafds v9@, fasm ST (39.90°), iR wal Bl
IR (0.945 R[SH) BT Hoddh+ T T | BHelg 7 &
e 8 UHE AUGSl IOl dR1 37T R Bl e,
MFR—TIBR, IR T3 @ fRmawRi & a1 wE
Yeu—hers gottfadl  gedta fdar war | gRom guifa 8
o Ui feCaHe aa1 Ugdhd ™ & A1l AHRIHD U
TEHAY ©, STdidh UgTdhd oflg & HTeT Plg Aae ol

PTCS (B) Difference (A-B)

Middle Top Bottom Middle Top
29.8 31.8 0.2 0.3 -0.2
32.6 35.2 0.6 0.8 -0.6
37.9 394 1.4 0.3 0.4
37 40.3 1.2 0.4 -0.1
37.6 39.7 1.8 0.2 -0.3
36.8 394 1.6 0.6 -0.8
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Sea buckthorn value chain: Development of harvester
and UV-C LED reactor

The morphological properties of sea buckthorn
berries were evaluated, for the length (7.36 mm), width
(6.55 mm), thickness (6.22 mm), sphericity (0.89), 100
berry weight (144.90 g), geometric mean diameter (6.57
mm), surface area (10.65 mm’), bulk density (0.65 gm
L"), true density, angle of repose (39.90°) and fruit
hardness (0.945 N). Key parameters for harvester
development, such as berry detachment force,
dimensions, and peduncle characteristics, were assessed
for two prominent pulp harvested species. The results
indicated that the peak detachment force is positively
correlated with peduncle diameter, while no significant



T AT | =1 gt @ forg, 99ma @ d'd e 9o
007 ¥ 022 = T& UAT T ST 03 ¥ 05 A &
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relationship was observed with peduncle length. For both
species, the detachment force under tension ranged from
0.07-0.22 N, corresponding to peduncle diameters of
0.3-0.5 mm. Additionally, the peak compression force
was also measured. The absence of orchard-specific
cultivars and the wild-grown nature made it impossible to
use a single harvesting system. Instead, two hand-
operated instruments with blade-cutting mechanisms and
a harvester that operates on vibration were developed as
three separate harvesting principles.
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Socio-economic Investigation and Evaluation
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Analysis of prevailing farming systems in Jodhpur and
Jalore districts

Jodhpur and Jalore districts varied in annual rainfall
(310 and 420 mm), cultivated land under irrigation (26
and 33%) and number of farmers who had access to
irrigation (38 and 44%), respectively. This exerts a
significant influence on the nature and extent of farming
systems in both districts.

Three farming systems in Jodhpur district and two in
Jalore district were predominant with crop
diversification, livestock and agroforestry, as essential
components. At least three components were found
together on the farms of 99% and 92% farmers in Jodhpur
and Jalore districts respectively. Economic analysis of
farming systems revealed that in Jodhpur district, farming
system containing Crops + Livestock + Agroforestry +
Horticulture generated highest net returns ha (Rs. 52905)
and number of mandays ha" (103) because of commercial
crop cultivation, horticulture and animal husbandry. In
Jalore district, farming system containing crop
diversification + Livestock + Horticulture + Fodder
generated highest net returns ha” (Rs. 62,877) and highest
mandays ha’ (136) because of commercial crop
cultivation, horticulture, animal husbandry and fodder
crops (Table9.1).

arferdt 9.4 SR RTel # =1 S gonferdl gRT &M IR ISR Ford

Table 9.1 Income and employment generation by different faming systems in Jodhpur district

Farming  Farming system % HHs  Average Total Net Employment Employment Share in net returns (%)
system components operational net return/  generation generation/
category holding (ha)  return ha(Rs) (Mandays ha Crops Livestock Agroforestry Horticulture Fodder
(Rs.) year™) (Mandays crops
year)
I C+AF 12 233 42526 18226 118 51 66.4 0.0 33.6 0.0 0.0
I C+L+AF 424 5.68 167405 29448 372 66 647 225 12.8 0.0 0.0
il C+AF+H 12 6.08 225744 37109 535 88 84.1 0.0 4.1 11.8 0.0
v C+L+AF+H 43.0 5.03 266176 52905 516 103 572 256 72 10.0 0.0
\ C+L+AF+F 12 325 156782 48241 293 90 393 41.6 8.8 0.0 103
VI C+L+AF+H+F 10.9 7.09 266989 37668 601 85 47.0 30.1 8.1 8.4 6.4
Total 100 5.49 219835 40062 458 83 594 243 9.9 54 0.8

where, C = Arable crops; AF = Agroforestry trees; L = Livestock; H = Horticulture; F = Forage/fodder crops; HH = House hold
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Regression analysis found that variables such as
number of working adults in the family, irrigated area
under crop cultivation, number of fruit and agroforestry
trees, area under fodder crops and number of livestock
owned (cows, buffaloes and goats) contributed
significantly to the total net returns earned by the farm
households in Jodhpur district. In Jalore district, variables
such as age of the family head, irrigated area under crop
cultivation, number of fruit trees, number of agroforestry
trees, area under vegetable crops and number of livestock
(buffaloes, goats and sheep) contributed significantly to
the total net returns earned by the farm households. The
difference in total net returns earned by farmers in
different farming systems in both the districts was
statistically significant (p<0.01) indicating that nature and
extent of components contribute significantly to total net
income in addition to other variables such as size of
operational land holding, irrigation and socio-economic
factors (Table 9.2).

arferat 9.2 STaR Rt § =1 Sy yonferal grT oM 3R ISR o

Table 9.2 Income and employment generation by different faming systems in Jalore district

Farming  Farming system % HHs  Average Total Net Employment ~ Employment Share in net returns (%)
system components operational net return  generation generation
. -1 -1
category holding (ha) ~ return  ha" (Rs) (Mandﬁys ha (Ma}n:day Crops Livestock Agroforestry Horticulture Fodder
year year™)
crops

I C 3.7 1.6 28358 17451 89 55 100 0.0 0.0 0.0 0.0
II C+AF 6.5 38 79404 20714 271 71 88.2 0.0 11.8 0.0 0.0
I C+L+AF 13.1 32 185307 57438 352 109 463 517 20 0.0 0.0
v C+AF+H 11.2 54 176449 32743 459 85 44.0 0.0 20.8 35.1 0.0
\ C+L+H 4.7 42 202749 47893 5711 136 35.1 30.0 0.0 349 0.0
VI C+L+AF+H 28 8.8 354243 40434 937 107 517 227 8.6 17.0 0.0
VII CHL+AF+F 37 7.0 221188 31598 776 112 53.0 25.6 15.8 0.0 5.6
VIII C+L+H+F 0.9 3.5 220070 62877 476 136 243 387 0.0 353 1.7
IX CH+L+AF+H+F 28 438 208437 43830 551 116 30.1 327 72 25.9 42

Total 100 5.6 227850 40554 596 106 45.1 263 8.5 18.9 13

where, C = Arable crops; AF = Agroforestry trees; L = Livestock; H = Horticulture; F = Forage/fodder crops; HH = House hold
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(1 9.2) | A & UBRI DI WIS BT wdTs 3R FERA &
MBR & AR W Uga T T, Rrad R &R Swaferh
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Socio-economic modelling for resource utilization in
western Rajasthan

Two blocks from Jodhpur district, namely Bilara and
Luni, were selected for the study. Four villages from each
block namely Ghanamagra, Udaliyawas, Madaliya and
Rawar from Bilara block and Narnadi, Jhanwar, Khudala
and Badla Nagar from Luni Block, were selected. The
data on socio-economic and bio-physical parameters were
collected from 260 farm households. The best
combination of enterprises that could give maximum
profit to a given farmer in the given constraint was
calculated using multi-objective programming technique.
It was found that for Bilara block, the maximum profit of
Rs. 2,43,360 during kharif season could be obtained from
a combination of mung bean, sorghum and cotton grown
in an area of 0.88, 1, 2.24 ha of land respectively, and 2
livestock with the assumptions that the land available with
the farmer was maximum 4.12 ha, 2 livestock available
with maximum capacity of 6, labour utilized was nearly
193 man-days and capital invested was Rs. 1,68,005
having the maximum capacity of Rs. 3,00,000 with the
farmer (Table 9.3). The irrigation used was 11589 M’
against maximum availability of 19653 M. Similarly,
during rabi season, a combination of lucern, wheat and
cumin in an area of 0.10, 0.78 and 3.24 ha could give a
maximum profit of Rs. 3,41,335 with the conditions that
constraints of land, labour, capital, livestock, were same
as kharif season and capital constraint of Rs. 2,40,397
with the maximum capacity of Rs. 3,00,000. The
irrigation used was 16185 M’ against maximum
availability of 19653 M. In Luni block, only kharif crops
are taken because of limited or no irrigation. A
combination of mung bean and pearl millet in an area of
2.3 and 2 ha with 2 livestock, could give a maximum profit
of Rs. 1,38,328 with the constraints of land as 4.30 ha have
been utilized 4.30 ha, labour 365 mandays having been
utilized 147 mandays and capital Rs. 76,381 respectively
(Table 9.4).

Nutrient optimization in pomegranate and survey of
pomegranate growers of Balotra district

In June 2024, a study on pomegranate cultivation
practices began with pruning, defoliation (Fig. 9.1) and
the application of basal and subsequent fertilizers at
various growth stages (Fig. 9.2). Flower types were
distinguished based on style length and ovary shape, with
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Table 9.3 Maximum profit in kharif and rabi seasons in Bilara block

Particular Final value Constraint Zmax
Kharif season
Constraint Land (ha) 4.12 4.12 Rs. 2,43,360
Labour (man-days) 193 365
Capital (Rs.) 1,68,005 3,00,000
Livestock (no.) 2 6
Green fodder 1 1
Water (m?) 11589 19653
Crops Mung bean 0.88
Sorghum 1.0
Cotton 2.24
Rabi season
Constraint Land (ha) 4.12 4.12 Rs. 3,41,335
Labour (man-days) 213 365
Capital (Rs.) 2,40,397 3,00,000
Livestock (no.) 2 6
Green fodder 0.10 0.10
Water (m?) 16185 19653
Crops Wheat 0.78
Cumin 3.24
Lucern 0.10

arfeldT 9.4 TG ArgF H N i H Afdrrad o

Table 9.4 Maximum profit in Luni block during kharif season

Kharif season Particular Final value Constraint Zmax
Constraint Land (ha) 4.30 4.30 Rs. 1,38,328
Labour (man-days) 147 365
Capital (Rs.) 76,381 1,50,000
Livestock (no.) 2 5
Crops Mung bean 2.3
Pearl millet 2.0

Tl ® W& T @ T8 (FF 9.3)| SUAR— fSi&  male and hermaphrodite flower counts were recorded
ATH AR b e I Fedhe R geped—anag—  (Fig. 9.3). The treatment- ZnSO,:FeSO,:MnSO,:CuSO;:
05 TRISIG05 U906 TR9a02 U904 TReTT 9 B-Borax @ 0.5%:0.5%:0.6%:0.2%:0.4% :: NPK @ 700:
T TG 700:300:600 T T X (21T, TRY e R ) 300: 600 (g plant” year™) resulted in higher male (204.75)
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Fig. 9.1 Pomegranate trees (a) before pruning and (b) after pruning in Technology park

IRUTHRERRY 31 SUAR] BT ol # Afdd 7R (204.75) 31R
Swafertll (147.87) hel el | =0T wg & o4 wa faw
(R—120.75, I9AfIMN—00.87) | WP Td AJHeld &
ATI—ATT TR U TR U FI&T0T fhar 731, ST STt iaRT
Tt @1 Ui deilall aTellaxT, gagexT, Riamr, RiverR) &k
TGS H 100 9T BT AT 2| 379 qdb AT H 20
IATESH IS o, oI uar gt foh 53.20 Ffererd SwRardr
HegH MY 7 P o, 63 Ul & U i ST off, 3R
73.00 UfIRTd & U 82 Tfcrerd ¥ 31fdds STHIF MR @ Tl

1%13_9.2@1#%@@31@@?.

and hermaphrodite (147.87) flowers compared to other
treatments. The control group showed fewer flowers
(male: 120.75, hermaphrodite: 90.87). Alongside nutrient
optimization, a survey on pomegranate adoption was
conducted, covering 100 orchards in Balotra district's five
tehsils namely, Balotra, Pachpadra, Siwana, Sindhari, and
Samdari. Till date the survey included 20 growers,
revealing that 53.20% of respondents were middle-aged,
63% had large land holdings, and 73% had over 82% of
their land under pomegranate cultivation. Most
respondents had small families (73%), medium income

Fig. 9.2 Nutrient application in pomegranate
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Fig. 9.3 Flowering in pomegranate
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(48%), and moderate social participation (82%). A
significant portion (72%) had moderate awareness of
value addition, and 62% showed medium adoption of
improved practices. Highly adopted practices included
variety selection, planting distance, and integrated pest
and disease management, while respondents exhibited
medium knowledge and extension participation levels.

Assessment of the adoption gap in farming systems of
Jaisalmer

The knowledge level fo the farmers was 'medium' for
improved local breeds of the livestock, horticulture and
crops in Jaisalmer districts, which are mainly due to the
fact that farmers were less informed about improved crop-
horticulture and livestock production technology. It can
be improved through research, training, farmer interface
meeting etc. The market-based constraints ranked first
while socio-economic and financial constraints ranked
last in farming systems. In livestock production system,
non-availability of the artificial insemination facility at
farmer's door, ranked first with garret score of 75.67.
Addressing these constraints will results in adoption of
good production of crop-horticulture and livestock
system. These could be a major step for improving the
farming productivity and enhancing the livelihood and
income of farmers. Among feeding practices, mineral
mixture was highest adopted practice (82.00) followed by
feeding of balanced diet to adult dry and milk animals
(78.00), feeding of balanced diet to calves (67.00) and
cultivation of hybrid fodder (55.00).
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Evaluation of socio-economic aspects for enhancing
livestock carrying capacity

Information regarding socio-economic status was
gathered from two villages namely Jati Bhandu and
Dudabera of Jodhpur district, representing rainfed and
partiality irrigated condition of the arid region,
respectively during 2024. The information of 22 selected
farmers wsd collected through structural interview
schedules. The average family size in Jati Bhandu and
Dudabera villages were 9 and 8 members respectively,
with 4 adult workers per household available for
agriculture and other income earning activities in both the
villages. The average land holding size in Jati Bhandu and
Dudabera villages were 4.6 and 4.9 ha respectively (Table
9.5). The farmers in both the villages represent rainfed,
partially irrigated and fully irrigated conditions. All the
farmers selected for the project owned livestock. Cows
were reared by 91% of farmers in both the villages.
Buffaloes were reared by 36 and 73% of farmers, whereas
goats were reared by 73 and 91% of farmers in Jati
Bhandu and Dudabera villages respectively, with
significant difference in average herd size.

qIeADT 9.5 ST, WIS, R GSERT TMal & W o dTel fharl &1 AHITh—aTYd AR FE™ Ahge

Table 9.5 Socio-economic and resource profile of the participating farmers of Jati Bhandu and Dudabera villages

Parameter Village Total
Jati Bhandu Dudabera
Number of farmers 11 11 22
Family type (%) Nuclear 27.3 45.5 36.4
Joint 72.7 54.5 63.6
Average family size 9 8 9
Experience in farming (No. of years) 32 33 32
Number of adult workers 4 4 4
Land holding (ha) Rainfed 232 3.65 2.95
Irrigated 4.61 3.52 4.07
Irrigation (No. of farmers) Rainfed 5 5 10
Irrigated 6 6 12
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\RETRIe FURl HaEEl a1 aaa Refd, smeifdaT
3R Il @1 AT g anfdfes Rerfcr u= AT |uft
FARET @ YHTT IR D AT, faIhT &R yaerd H @l
DI ARIERT BT FETAT B & ol &I UHR & AREIID

166

People's participation in sustainable management of
common property resources

A study was conducted on two types of common
property resources (CPRs), i.e., village pond and pasture
land to study the present status, impact of CPRs on
livelihood and socio-economic status of villagers and
extent of people's participation in planning, development
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and management of CPRs. All the tehsils of Bikaner and
Jaisalmer districts were selected in the study and three
different types of villages i.e. irrigated, partially irrigated
and unirrigated, having greater extent of village ponds and
pasture lands were selected from each tehsil. From each
village, 20 beneficiaries (10 males and 10 females) were
selected on the basis of proportionate stratified random
sampling plan. Data were collected from 480
beneficiaries and 48 CPRs from 8 tehsils of the Bikaner
district and 240 beneficiaries and 24 CPRs from 4 tehsils
of the Jaisalmer district. Thus, total of 720 beneficiaries
and 72 CPRs were selected to collect the data through
personal interview method.

People's participation in management of CPRs: The
maximum participation (65.1%) was exhibited by
respondents in development stage of CPRs, followed by
participation in maintenance and planning stage of CPRs
in selected villages of Bikaner district. While in Jaisalmer
district, maximum participation was exhibited in
development stage, followed by participation in
planning and maintenance stage of CPRs. According to
the values of peoples' participation index, the overall
extent of people's participation in sustainable
management of CPRs was 60.3% in the selected
villages of Bikaner and Jaisalmer districts of western
Rajasthan (Table 9.6).

qTferdT 9.6 MHTR IR IFPR e § Agerds HuRT A=l & Fded § AR &1 aRfiery
Table 9.6 People’s participation in management of CPRs in Bikaner and Jaisalmer districts

Stages of CPR management Number of farmers (N) Pooled
Bikaner Jaisalmer N=720
= = (“o)
(N=480) (N=240)
(“o) (o)
Planning 504 68.5 594
Development 56.4 73.7 65.1
Maintenance 52.5 62.4 57.5
Overall Peoples’ Participation Index 53.0 67.7 60.3
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Ecosystem services from water pond and pasture land
under CPRs: The average pond water availability was
9.3 months during the years 2019-2023 in all the selected
villages of Bikaner and Jaisalmer districts. About 8.3
animals of each family were drinking 87.1 L of water
every day from the ponds. Due to increase in recharge of
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groundwater from the ponds, the cropping intensity
increased by 26% in nearby farms. On an average, 31.5 L
of water was used by each family every day for domestic
use. In addition, about 969 kg fuel wood and 29.0 kg food
materials such as ker, sangari, ber, khumbhi, khimpoli,
phogla and gum were collected by each family in each
year from pasture CPRs in the villages of Bikaner and
Jaisalmer districts during 2019-2023.

Density of trees, bushes and grasses in pasture CPRs:
The density of trees, bushes and grasses in pasture land
CPRs were measured with the help of 10, 5, and 1.0 m size
quadrats, respectively in selected villages of Bikaner and
Jaisalmer districts. Khejri, babul, jaal, shisham and kumat
and non-palatable mesquite were the major tree species
found in pasture lands of CPRs. The majority of palatable
bushes found in pasture lands of CPRs were phog, bavali,
jharberi, ker and lana and non-palatable bushes found
werebui, khimp, sonamukhi and aak. Predominantly,
palatable grasses such asganthia, bhurut, sewan, dhaman,
and palatable forbs such as bekar, kanti, lapdi, silavari,
magari, and kakaroti were found in pasture lands of CPRs
while the non-palatable forb included dhamasa. The
average dry biomass productivity of grasses in pasture
lands of CPRs of Bikaner and Jaisalmer districts was
recorded to be 606 kgha™.

Adoption and diffusion of soil and water conservation
technologies

The adoption, diffusion level, extent of knowledge
and attitude of farmers towards soil and water
conservation (SWC) technologies were studied in 9
selected villages (180 farmers) of Bikaner, Nokha and
Kolayattehsils of Bikaner district.

Adoption level of SWC technologies by farmers:
Majority (63.3%) of farmers were having moderate
adoption level of SWC technologies in selected villages
of Bikaner tehsil, followed by 35% in Nokha tehsil and
25% in selected villages of Kolayat tehsil. The extent of
high adoption level of SWC technologies in selected
villages of Kolayat tehsil was 30% followed by 8.3% in
Nokha tehsil and 6.7% in Bikaner tehsil. Similarly, the
pooled data revealed that majority (43.9%) of farmers
were having low, followed by moderate (41.1%) and high
(15%) level of adoption of SWC technologies in selected
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villages of Bikaner, Nokha and Kolayat tehsils in western
Rajasthan.

Diffusion level of SWC Technologies by Farmers:
The majority (58.3%) of farmers were having low level of
diffusion of SWC technologies in selected villages of
Bikaner and Kolayat tehsil followed by 53.3% in Nokha
tehsil. The extent of high level of diffusion of SWC
technologies very low with 11.7% in the selected villages
of Kolayat tehsil, followed by 3.3%in Nokha tehsil and
none in Bikaner tehsil. Similarly, the pooled data also
revealed that the majority (56.6%) of farmers were having
low, followed by moderate (38.3%) and high (5%) level of
diffusion of SWC technologies in selected villages of
Bikaner, Nokha and Kolayat tehsils in western Rajasthan.

Extent of adoption and diffusion of SWC technologies
by farmers: The technologies adoption index showed
that 23% SWC technologies were adopted by the farmers
of Nokha tehsil followed by 21.3% in Kolayat tehsil and
21.1% in Bikaner tehsil. While the technologies diffusion
index showed that 16.5% SWC technologies were
diffused from farmers' fields in Kolayat tehsil followed by
15.9%in Nokha tehsil and 14.7% in Bikaner tehsil.

Adoption behaviour of farmers towards SWC
technologies: Majority of farmers adopted tanka
(92.8%), cover cropping (76.1%), land leveling (49.4%)
and sprinkler (28.9%) as important SWC technology in
Bikaner, Nokha and Kolayat tehsils of Bikaner district.
The adoption of sprinkler was maximum (45%) in
Kolayat tehsil while it was minimum (15%) in Bikaner
tehsil.

Economic evaluation of farming systems adopted on
farmers' fields in Bikaner

The farming systems were analyzed using primary
data collected from 203 farm households across 33
villages of five tehsils (Sujangarh, Rajgarh, Churu,
Taranagar, and Bidasar) of Churu district. The villages
were selected through probability proportional method.
Farm households in the district were categorized into
three main groups based on the availability of irrigation:
rainfed (33%), irrigated (27.6%), and a combination of
both rainfed and irrigated systems (39.4%).

Components and types of farming systems: In Churu
district, six distinct farming systems were identified on
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farmers' fields, incorporating five key components: crops
(C), agroforestry (AF), livestock (LS), fodder, and
horticulture (H) i.e., fruits and vegetables. Among these,
the C+AF+LS system was the most prevalent farming
system, representing 37% of the total components,
followed by the C+ AF + LS + H + fodder system at 31%
andthe C+AF+LS+Hsystemat 18% (Fig 9.4).
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Fig. 9.4 Existing farming systems in Churu District
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Crops, agroforestry, livestock, fodder, and
horticulture were the major components of the prevailing
farming systems and their relative contributions varying
significantly among different production systems. Arable
crops, agroforestry, and livestock dominated, collectively
accounting for 95% of the total. While, fodder,
vegetables, and fruits were included in the farming
systems of 39%, 46%, and 36% of households,
respectively.

During the kharif season, 91% of households in the
rainfed farming system cultivated clusterbean, followed
by pearl millet (88%) and green gram (54%). In the rabi
season, gram was grown by 63% of households, while
taramira was cultivated by 25% households. In the
irrigated farming system, cotton was the primary kharif
crop, grown by 70% of households, followed by
clusterbean (68%) and pearl millet (48%). In the rabi
season, Indian mustard was cultivated by 98% of farmers,
followed by wheat (95%) and fenugreek (43%). Among
households practicing both rainfed and irrigated farming
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systems, clusterbean (70%) and pearl millet (59%) were
the dominant kharif crops, while Indian mustard (94%)
and wheat (88%) were the main rabi crops.

The average number of agroforestry plants
household” was 54 under rainfed areas, 43 under irrigated
areas, and 55 under regions having both rainfed and
irrigated farming systems. The average density of
agroforestry plant was 51 plants ha". Khejri emerged as
the dominant agroforestry species, with an average of 45
plants household™ across all the three farming systems.

In Churu district, 95% of households owned
livestock, with an average herd size of 12 animals.
Different farming systems had different size of herds,
including 8 animals in irrigated areas and 16 in rainfed
areas. Small ruminants were more prevalent in rainfed
systems, with households owning an average of 42 sheep
and 22 goats, compared to 20 sheep and 11 goats in
irrigated areas. Cattle ownership was higher in rainfed
systems, with 56.7% of households owning cattle,
compared to 32.1% in irrigated systems. Conversely,
buffalo ownership was more common in irrigated areas,
wherein 81.3% of households owned buffalos.

In Churu district, 36% of households cultivated fruit
crops, with an average of 2.83 trees household”. Ber was
the most commonly grown fruit, cultivated by 33% of the
households, followed by lemon at 19.21%. Additionally,
4.4% of households maintained commercial pomegranate
orchards, while 3% and 2.5% have orchards of ber and

lemon, respectively.

In Churu district, 44% of households grew
vegetables, wherein 4.43% were engaged in commercial
vegetable farming. The average area allocated to
vegetable cultivation was 0.21 ha. Peas, cucurbits,
potatoes, radishes, spinach, chili, cauliflower, fenugreek,
and clusterbean were the major vegetables grown in the
region.

Land holding, fragmentation, crops and livestock: The
average operational landholding size was 7.83 ha for
rainfed farms, 6.65 ha for irrigated farms, and 7.72 ha for
farms combining rainfed and irrigated systems. On an
average, households were managing two landholding
fragments, with fragmentation rates ranging from 56.25%
to 60.71% across all farming systems. In Churu district,
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most farmers had medium-sized landholdings (2-4 ha),
accounting for 45.18% of households, followed by semi-
medium holdings. Large farmers (>10 ha) had 18.72%,
while small and marginal farmers (<2 ha) constituted only
5.5% of the total farming community. Majority (87%) of
farming households had more than two landholding
fragments whereas, 59% households had two fragments
and 20.69% housecholds had three fragments of
operational landholding.

Economics: The economic analysis of the existing
farming systems across all the three conditions were
carried out using the standard methodology of the
Commission for Agricultural Costs and Prices (CACP).
The rainfed systems generally exhibited lower gross
revenue (GR) and net revenue (NR) as compared to
irrigated and partially irrigated systems. The C+AF + LS
system in rainfed conditions showed a GR of 8.41 lakh
rupees and an NR of 3.48 lakh rupees, which was
significantly lower than the irrigated system having a GR
of 12.84 lakh rupees and an NR of 6.52 lakh rupees. More
diversified systems, especially those incorporating
livestock, horticulture, and fodder crops generated higher
net revenues across all the farming systems. The C+ AF +
LS +H+Foddersystem in irrigated conditions yielded the
highest NR of 6.73 lakh rupees, demonstrating the
benefits of risk diversification, optimized resource use,
and multiple income sources.

Constraints: Water scarcity was the most significant
constraint in the prevailing farming system followed by
the high cost of inputs, limited access to fair output prices
and storage facilities and social factors. Shortage of farm
labor and credit, lack of technical advice or expertise,
inadequate transportation facilities and lack of improved
seed varieties were some of the other major challenges
faced by the farmers of the region.

Assessment of ecosystems, agribusiness and
institutions

Impact assessment of sand dune stabilization
technology: The impact of implementing sand dune
stabilization (SDS) technology on crop, fodder, and wood
production, along with supporting services like reducing
labor and canal desilting costs was evaluated using data
from focused group discussions (FGDs), literature
review, and scientifically grounded assumptions. The
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stabilized dunes planted with Acacia tortilis produced 9 t
ha' of fuelwood by the age of 5 years. The value of
fuelwood was estimated at Rs. 24,300 ha’', based on a
market price of Rs. 2700 t'. SDS technology also
contributed to improve fodder production, with an
increase of 0.27 t ha' costing of Rs. 945.This was due to
the establishment of diverse grass and shrub species such
as Cenchrus cillaris and Haloxylon sp. Additionally,
households reported saving of approximately 1.3 h day”
on tasks related to grazing and fuelwood collection.
According to FGDs, in areas with stabilized sand dunes,
irrigation channels were desilted twice a year (before and
mid-kharif season), compared to five times a year in areas
with unstabilized dunes. The savings were estimated to be
Rs. 4,800 ha”', based on the need for four man-days to
desilt channels for one ha of irrigation. Crop yield
improvement was another direct benefit of dune
stabilization. Yield enhancements were observed in
several crops including pearl millet (9-23%), clusterbean
(16-39%), and moth bean (20-34%) with the significant
improvements in the yield of kharif crops under rainfed
conditions. Soil chemical properties, particularly nitrogen
(N), phosphorus (P), and potassium (K), also improved on
stabilized sand dunes. On an average, N, P, and K levels
increased by 34.22, 7.40, and 61.22 kg ha", respectively,
with an estimated economic value of Rs. 10,071.

The sand dune stabilization also improved the
carbon accumulation, primarily in organic carbon stock
(Fig. 9.5). The stabilized sand dune had 5.4 Mg ha" of
carbon stock, comprising 4.7 Mg of organic carbon and
0.7 Mg of inorganic carbon, which was significantly
higher than the carbon stock in unstabilized sand dunes.
The total averaged carbon accumulated in plant biomass
across the locations on stabilized sand dunes was 6.54 Mg
ha", which was significantly higher than the plant biomass
(0.35 Mg ha) of unstabilized sand dunes indicating that
the stabilized sand dunes had approximately 19 times
greater carbon accumulation as compared to unstabilized
sand dunes. The stabilized sand dunes had accumulated
60.7 Mg carbon ha”, while the unstabilized sand dune had
accumulated 49 Mg carbon ha. On an average across the
locations, the stabilized sand dunes had accumulated 11.7
Mg ha' more carbon, representing approximately a 24%
greater carbon accumulation compared to unstabilized
sand dunes.
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Fig. 9.5 Total carbon accumulation under stabilized and unstabilized sand dunes
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Governance and management of common property
resources: A study was conducted on the governance and
management of common property resources in Bharoo,
Bhompura and Khagan Ka Bas in Mandawa, Chirawa and
Jhunjhunu Tehsil of Jhunjhunu district through FGDs.
Bharoo had 11.98% area under CPR with 232 people per
10 hectares, Bhompura had 3.76% area with 1169 people,
and Khagan Ka Bas had 7.21% area under CPR with 221
people per 10 hectares. On average, CPRs provided 14%
to 38% of total fodder requirement for non-milking
livestock and 8% to 16% of total fodder requirement for
milking livestock across different seasons of the year
(Fig. 9.6). A substantial decline in the proportion of

Contribution (%)
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o o o » o » o

(%]
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® Non-milking

m Milking
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o 96 AR BT AYIHAT H AHRNIS HURT FERHA BT ARTEH (%)
Fig. 9.6 Contribution (%) of CPRs in fodder requirement
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households was observed over a thirty-year period.
Similarly, the proportion of the households engaged in
CPR activities also decreased up to 95%.

The productivity of the pastures and wastelands
under the study areas was 1160 kg ha. Fodder (61%) was
the major economic product of CPRs followed by fuel
wood (32%), food (4%), and thatching material (3%). In
terms of economic valuation, food had the highest share
(72.6%), followed by fuel wood, fodder and
thatching/fencing material. The quality of CPRs is
degrading with rapid pace due to excessive population
pressure, reduction under the area of CPRs and excessive
grazing pressure. Unwillingness of community in the
management of CPRs, antagonistic effect of rapidly
spreading Prosopis juliflora etc. are also leading to
decline in the area under CPRs.

Documentation of indigenous traditional knowledge
and identification of possible interventions

An exploration was carried out for documentation of
indigenous technology knowledges (ITKs) for
agricultural practices, soil conservation methods, climate
and time indicators, water distribution systems, and post-
harvest processing techniques in Sankoo, Statketskhar,
Styangkung, Chiktan in Kargil block, and Garkhon in
Aryan Valley in Leh (Fig. 9.7). Ten medicinal plant
species were identified which are used in the traditional

Fig. 9.7 Interaction with local people for indigenous traditional knowledge
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Sowa rigpa or Amchi system. Documented traditional
tools and devices, such as the Skyapa, a goat-skin
container used for churning milk, demonstrated reduced
butter loss compared to modern churners. Ladakhi
Sulpher (Mozi) was used to improve the visual appeal and
marketability of dried apricots, while maintaining
residual quality. Another notable ITK recorded was the
Apachi-bari, the irrigation scheduling system, though
historically significant, but is no longer suitable due to
changes in landholding patterns.
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Technology Assessment, Refinement and Transfer

T FRT H T TG & T T NTSHTeTeRT gy

e &M, FareR, darH, e iR drenfirar
(PR H¥e) IRATSHT & ded SiaqR & fafi=t wifal # 70
TICIR &Fhel H A @Al # §{eT 175 UG AT
oy 1y, R U @R amivear @ forg fhar vermeli &
|1 I~ Bael [l BT Hedid fhar S d& (dTferat
10.1) | A & AH H, TE (SISg—11), SIRT (SIRA—4),
Tl (TARTRIAIUEEI—101) 3R #efl (QUHSI—3) & Id
frwil gRT fhAmT & o1RIRT &I ol § B 284, 254,
285, 3R 31.8 TR &I Izadq ISl ghg Tof Bl TS |
TER UM & HROT HfT H 59,180 BUY Ty TR H AN
SIRT H 82,210 TUY U SFAR T BT Yg 4 3foid gaTl,
IR wmer & 17,282 ¥ 19,182 TUY U BICIX TH Bl
afaReh o W e garm| W & AW H, Hy
(BMEUITH—205—7) 3R #AIS (AIYSTSIRRNE HAIG—5) ERT
AR 22,6 TRTE AR 32.3 Uferd Iuol gfg i @l s,
S qIoRT (TaUdd—67) 3R TR (IMRSII—936) §RT

Sustainable livelihood interventions for augmenting
smalllandholders' income

A total of 175 demonstrations covering 70 ha area at
farmer's field were conducted in different villages of
Jodhpur under Farmer FIRST project to evaluate
improved crop varieties with farmer practices for yield
and profitability (Table 10.1). In rabi season, improved
varieties of wheat (GW-11), cumin (GC-4), mustard
(NRCHB-101) and fenugreek (AFG-3) demonstrated
28.4%, 25.4%, 28.5% and 31.8%, respectively yield
enhancement compared with farmers' practice. Improved
practices led to higher net returns, ranging from Rs.
59,180 ha" in fenugreek to Rs. 82,210 ha™ in cumin, with
additional returns of Rs. 17,282-19,182 ha’. In kharif
season, mung bean (IPM-205-7) and moth bean (CAZRI
Moth-5) showed 22.6% and 32.3% yield increase,
respectively, while pearl millet (HHB-67) and clusterbean
(RGC-936) recorded 21.5% and 15.4% improvements

TIAPT 10.1 I~ B b BT U3, SUST T AMffes Al 1 Jercds fageryor

Table 10.1 Performance of improved crop varieties under demonstration with comparative analysis of yield and economic returns

Crop Improved No. of Area

variety demonstration  (ha)

IP

Rabi 2023-24
Wheat GW-11 30 12 3245
Cumin GC-4 15 06 514
Mustard NRCHB-101 20 08 2379
Fenugreek  AFG-3 10 04 1628
Total 75 30 -
Kharif 2024
Mung bean  [PM-205-7 30 12 764
Pearl millet HHB-67 40 16 1450
Clusterbean RGC-936 20 08 885
Moth bean =~ CAZRI Moth-5 10 04 578
Total 100 40 -

IP- Improved practice, FP- Farmer practice
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Seed yield Net return Additional
(kg ha™) (Rs. ha™) returns
. (Rs. ha™)
FP % increase IP FP
2528 28.4 71189 53907 17282
410 254 82210 63250 18960
1852 28.5 75472 56290 19182
1235 31.8 59180 41131 18049
623 22.6 35110 27636 7474
1193 21.5 17964 13406 4558
767 15.4 25505 21271 4234
437 323 13626 10630 2996
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over the local varieties. Economic analysis revealed net
returns of Rs. 13,626 to 35,110 ha', demonstrating the
efficacy of improved varieties in enhancing yield and
profitability under arid agro-climatic conditions.

Technology interventions for improving livestock
production

To assess the knowledge and practices on livestock
production, fifty households were chosen each from four
villages of Jodhpur viz., Bankliya, Balarwa, Bisalpur, and
Dantiwada. Trainings were offered to address gaps, and
changes in knowledge, adoption, and income were
recorded. An increase in the mean value of knowledge
gain was observed after imparting training. Lower
standard deviation values indicated less variation in
knowledge gain levels among the trainees after receiving
the training (Table 10.2).

AT 10.2 TRIETOT | Ugel 3R a8 ¥ SREIARI & o9 WR ¥ gRacd
Table 10.2 Pre- and post-training change in knowledge level of respondents

Items

Artificial insemination for breed improvement
Importance of providing feed supplements
Need for deworming of livestock

Importance of vaccination

Importance of timely colostrum feeding to new born

Importance of weaning

Need for keeping different categories of animals separately

Knowledge on right way of milking

Importance of closed covered animal shed

9 ST BT fSoe Ugd IR are @I Reafq #
3TTR BT ST & AT 3ifhs &F AT 1 HH 81 79 HH-TR
TRIET0T BT SYART fhar ST ©, s -8 &1 9ref 8
TRNETOT 3 Ugel MR 978 # &} SIU: "B—81 &1 3ref & fh
T Ugel I &1 A1) off; "Bi—el" T2l © fb ¥ 98 = &1
T ¥, "IEI—gl" RNl & BRU AT BT AU BT Hebel
AT ® (arferar 10.3) | facdia gxameiRa Y& aRiefor &1
ST FR A H gU URacH &l Aar I foga
Jfefd, 3ma # SiNTd 3fAR 6000 3R 1800 FUY URIT AT
(@rferept 10.4) |
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Before After
Mean+SD Mean+SD
3.01+1.23 4.60+0.57
2.99+1.60 4.30+0.88
2.98+1.12 4.3240.61
2.46+1.40 4.33+0.65
1.36+1.23 3.87+0.82
1.32+1.26 3.88+0.89
1.05+0.93 4.31+0.94
0.92+0.90 4.30+0.73
0.13+0.34 0.14+0.36

When the research design looks at a situation before
and after and the data is nominal, the McNemar test is
used, where 'No-No' means non-adoption before and after
training; 'Yes-Yes' means the practice was already in
place; 'Yes-No' shows a practice was stopped; 'No-Yes'
indicates a new adoption due to training (Table 10.3).
Income change was measured using Wilcoxon signed
rank test and the mean difference was observed to be Rs.
6000 and 1800 (Table 10.4).
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Table 10.3 McNemar test to measure the rate of pre- and post training adoption of scientific practices by the respondents (P=<0.05)

Scientific practice

Artificial insemination

Provide feed supplements
Deworming

Vaccination for common diseases
Colostrum feeding

Weaning of calves

Keeping different groups of animals separately
Right milking practice
Availability of fodder

Closed covered animal housing

Pedigreed bull

No-No Yes-Yes Yes-No No-Yes
52 136 1 11
18 111 1 70
67 35 - 98

113 62 - 25
68 33 - 99
49 59 - 92

148 22 - 30
38 53 - 109
12 44 - 34

174 26 0 0

171 29 0 0

qIferdT 10.4 UES AR A€ &I B M H dEd Bl A0 & fofy faadiaa swier Vo uiefor

Table 10.4 Wilcoxon signed rank test to measure change in pre- and post household income

Parameters

Average annual gross income from livestock ()
Before intervention

After intervention

Average annual net income from livestock ()
Before intervention

After intervention

AMHTRTH IS eI Bl e & forg, SergR
& 9 Al U HAlferdl Bl au fdhar T r (RrF 10.1) |
IDT 3G 35 W 65 a4 & 7 ofl IR IS R1eT BRI
®U W AER F B 941 Befl b ol | ITH TW—HA b
hel BT SUANT B IYUTe & oIy fhd 7Q Hedfepe, Jaa”
RIMEINY

ey Y e fet # uered & fot MR yeeE
QuTTet

AR 3R 91, fierR ol & dIaad e & g
ATSAT B TN AR 2T BT 9TedT Y AGT &dih B g
AT IR AT%eT | g Y 172 BR1 9 Ydha fhy Y
T1rfies sifael UR MEnRa 2 | fdarsT dife # H39 ure arel

Median Mean difference
p<.001
35500 6000
43000
10650 1800
12900

Ten successful livestock owners from Jodhpur were
studied to understand their socio-psychological traits
(Fig. 10.1). They were aged between 35 to 65 years and
had education levels from functionally literate to 9"
standard. They had good animal husbandry practices and
were assessed using the 'Entrepreneurial Self-Assessment
Scale'.

Feeding management system for livestock in Jodhpur
and Bikaner districts

The study is based on primary data collected from
172 households, selected from villages Khariya
Meethapur and Bhavi, in Bilara block of Jodhpur district;
villages Naiyo ki basti and Indo ka bala in Kolayat block
and villages Chittana and Sarunda, of Nokha block of
Bikaner district. It was found that households rearing
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Fig. 10.1 Socio-psychological traits of livestock entrepreneurs
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ISR & Uf¥eHl b &3 & anraviedl el RRiE
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buffaloes are most prevalent in the Bilara block (97%),
while cattle rearing were highest in the Kolayat block
(96%). Sheep rearing was most common in the Luni block
(57%), and goat (94%) rearing was highest in the Nokha
block.

Majority of the households were dependent on
combination of pasture land and stall feeding (61%) for
fulfilling livestock feed requirement. Complete stall
feeding was followed by 23% households and only 15%
households were completely depend on pasture land. This
indicated limitations in availability of pasture, quality
and/or seasonal variability in fodder. At times of severe
scarcity of livestock feed 23% of livestock keepers
reduced the herd size of animal; 77% households
purchased fodder from distant places or nearby states.
From Jodhpur, majority of the households (48%)
purchased 3-4 quintals of fodder, while from Bikaner,
majority (58%) purchased only 1-2 quintals of fodder
during the reporting period (Table 10.5). This reflected
differences in agricultural practices, livestock
management or economic conditions affecting fodder
availability and purchasing behaviour in these regions.

Establishment of Biotech-Krishi Innovation Science
Application Network (Biotech KISAN)

Biotech-Krishi Innovation Science Application
Network (Biotech-KISAN), a scientist-farmer
partnership scheme has been established in the Western
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Table 10.5 Dry fodder purchased in 2023-24 for stall feeding

Average no. of large ruminants Dry fodder weight Jodhpur Bikaner
kg F HHs % F HHs %
1-3 1001-2000 2 4.17 48 58.54
4-6 2001-3000 8 16.67 26 31.71
7-9 3001-4000 23 47.92 2 2.44
>9 >4000 15 31.25 6 7.32
48 100.00 82 100.00

Cost of sorghum- Rs.10-12 kg''; pearl millet-, clusterbean-, mung bean- and wheat- Rs. 6-8 kg'!; groundnut- Rs. 7-8 kg™!

IS g He (R H—Ham) & I &l TE |
RRIET RTet & $@RET 3R Suidfhar g # Afsral ik
Wl & Ui BT I[OTaRT AU AT IR AR & forg
HH ARTT aTell I T RAT RITUT &1 78 1R gdiar, ey,
I, T SR eS| SwiH PV UGiadl Bl A &
MR W 29 fha™l #fee fami Aftd) & Bk &
oy g TTar | Tyl Scres H S BN ugior a1
Fgrar <4 @ forg RRIE et @ =R 7fal @ 60 foam &
Wal W g + ), Fge + eHIeR, gdidT + dH 8k
SR IMETRT Wl & Y21 BT rarer fasar rar |

Model nutri-village with millets
SSTR-3refia facied el e § S T8 ST
D 3SR fhe BT ITINT PR Aol el dIR b
T | o7 3ISIR Wl BT 60 I Afeqa w72 € d&®
LTI T, IS d1& YD $HHT URE IR fhar 3R g9
(5 Tfcrerd) aToRT @ 21 H e arfe s+rae iRk W |
JUR 1 T | S 3T, AR & G Ths| bl Follde
B W SUAN AT T a9 SR A BT Bedl,
|l e, oA, 9, aTeR oA ok 180 f&
Afeaad R 25 T qd a1 NS AS TART HI Afshar
# 2fAd o | SIR B WIpfrs fer™ 1 {dlel & WIe Bl
ger, RTd U gagd, @dm O iR difcs garl
TR BT S Tl | §9S AR, Fabrot Bl Jorad 3R G
DI YRIET T & oI ISIR & wlsd &l 18 H 24 €S AP
wio—gTs (—40 S AfRTT™, 005 & 010 e 9R)
forar o fRoras 91 78 9 82 UReId & Tcax 3 9 5
TfcreTd T 81 TS AT aoi W1 85 | 90 HIeIerd T HH gl
(ra110.2) |
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dry region aspirational districts of Sirohi and Jaisalmer of
Rajasthan to empower farmers for agriculture innovation.
Three low cost nurseries have been established for raising
quality planting materials of vegetables and fruit plants at
Rukharda and Uplantankiya village of Sirohi district and
29 farmers (Including women farmers) were selected for
fellowship on basis of adoption of good agricultural
practices (GAP) in papaya, tomato, brinjal, lady finger
and drumstick. Demonstrations of papaya + okra,
drumstick + tomato, papaya + brinjal and pomegranate
based farming were conducted at the fields of 60 farmers
of four villages of Sirohi district for promotion of GAP in
quality production.

Model nutri-village with millets

Preparation of fig-based millets cookies: Efforts were
made to develop fig-based millets cookies using the fig
variety 'Diana’ grown at the institute. Fresh fruits of fig
were dried at 60°C for 72 hours, grounded into a paste, and
incorporated (5%) into pearl millet cookie dough to
enhance texture and flavor. Dried fig pieces were also
used for decoration. Standard preparation included
creaming fat and sugar, adding dry ingredients, kneading,
rolling, shaping, and baking at 180°C for 25 minutes. The
natural sweetness of figs complemented the cookies'
flavor, resulting in a soft, chewy, and nutritious snack.
Additionally, a freeze-drying trial of fig slices (-40°C,
0.05-0.10 mbar, 18-24 h) reduced moisture from 78-82%
to 3-5%, achieving 85-90% weight reduction while
preserving quality, color (Fig. 10.2).
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Fig. 10.2 Preparation of fig based cookies
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Skill development program: Three days skill
development program was conducted from March 21-23
at ABIC of the institute. The members of the SHG's were
trained for production of value-added products of millets.
Fifty demonstrations of RHB-233 biofortified pearl millet
hybrids were given in village Udaliyawas. A MoU was
signed on November 14 between CAZRI and SHG for
transfer of the equipment (viz., Aatta chakki, dough
needer, rolling cutting machine, bakery oven and vacuum
packing machine) for establishing the value-added
processing unit of millets in village Udaliyawas, Bilara,
Jodhpur.
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Activities under Scheduled Caste Sub-Plan (SCSP)

ICAR-Central Arid Zone Research Institute,
Jodhpur and its four regional research stations at Bikaner,
Pali, Jaisalmer districts of Rajasthan and Bhuj district of
Gujarat are implementing a centrally-sponsored
Scheduled Caste Sub-Plan (SCSP) scheme by Ministry of
Social Justice and Empowerment, New Delhi,
Government of India, for the development of scheduled
caste farm families in arid regions of India. The main
focus of the SCSP scheme at the institute was on
demonstrations of improved agricultural technologies.
The technologies covered were arable crops, horticultural
crops, animal husbandry, soil nutrition and capacity
building of targeted scheduled caste farm families.
Quality seeds for arable crops, improved planting
materials of horticulture crops and agro-forestry species
were distributed to 4,155 schedule caste farm families
(Table 1). Crop demonstrations were conducted at all the
project sites both in kharif and rabi seasons. More than
1,200 farm families of scheduled caste were benefitted by
distribution of agricultural implements/equipments like
battery-operated sprayers, manual hand weeders,
tarpaulin, secateurs, and kassi (Table 2). As a result of the
use of improved crops seeds supported by enhanced soil
nutrition through fertilizers, farm implements, and
technological back up, there was 10-15% increase in the
crops' yields. As livestock rearing is a vital component of
livelihood for farmers of Jodhpur district of arid
Rajasthan, the institute under SCSP distributed Sirohi
breed goat flock (four female and one male goats) to 23
scheduled caste below poverty line (BPL) families in the
district to support the livelihood and income generation of
scheduled caste farm families through technological
intervention like improved breeding of goats. Capacity
building programs such as off-campus/on-campus
trainings were organized during seed, fertilizers and
equipment distribution programs, field days on improved
practices of kharif, rabi and horticultural crops and
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exposure visits of beneficiary farmers to different
institutes for acquainting farmers with latest technologies
and services were also organized. More than 2,000
farmers have been benefited through training on
agricultural technologies and exposure visit to research
institutes and kisan melas. The training and exposure
visits resulted in knowledge gain on new agricultural
technologies including livestock rearing and their
nutrition management for enhanced milk yield.

dtferet 1 TaATedt & Sfaefd faaRa e &k amirfad e aRari @l dwen

Table 1 Inputs distributed and number of farm families covered under SCSP

Particulars Jodhpur RRS, RRS, RRS, RRS, Total
Bikaner Pali Jaisalmer Bhuj

Number of beneficiaries 728 1035 1200 713 479 4155
Mung bean (kg) 3205 2000 2500 500 600 8805
Moth bean (kg) 500 - - - -- 500
Clusterbean (kg) 800 1800 - 365 600 3565
Mustard (kg) 900 1200 - 200 - 2300
Wheat (kg) - - 7500 - 7500
Cumin (kg) 900 450 - 500 1850
Fenugreek (kg) 99 400 - - 499
Total number of demonstrations 450 550 200 398 100 1698
Urea (tons) 24.12 - 4.5 - - 28.62
DAP (tons) 26.80 - 5.0 - - 31.8
Vermi-compost (kg) - - - - 3700

Planting material/seedlings/cuttings 2100 25000 - 200 14035 41335

difefet 2 ATl & T8q [IaRd B SUSRYT iR St uireror
Table 2 Farm equipments distributed and trainings organized under SCSP
Name of equipment Jodhpur RRS, RRS, RRS, RRS, Total
Bikaner Pali Jaisalmer Bhuj

Sewing machine - - 25 - 28 53
Sprayers - 49 65 - 114
Secateurs (nos.) 40 95 - - - 135
Seed storage bin - - - 100 200 300
Tarpaulin 396 51 - 100 - 547
Off-campus training/exposure visits/Kisan mela 7 02 02 6 5 22
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Exposure visit of farmers under SCSP Input distribution cum training program
at CAZRI, Jodhpur at Jodhpur under SCSP
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Training program-cum-input distribution at Goat distribution to SC BPL families of
CAZRI, RRS, Bikaner under SCSP Jodhpur district under SCSP
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Input distribution-cum-training program at Jodhpur under SCSP
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Input distribution program at Jodhpur under SCSP Input distribution program at CAZRI, RRS, Bhuj under SCSP
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Training program-cum-input distribution Training program-cum-input distribution
at CAZRI, RRS, Jaisalmer under SCSP at CAZRI, RRS, Bikaner under SCSP

31'1{1%[6[ T Y-Sl & ded S=Id sl oAl faavor Distribution of improved variety of seeds of
S I I, SIBFR §RT 24 ¥ 27 SF & SR clusterbean and mung bean was accomplished among
foar war, R sFERa oifd Su—dieET @ ded scheduled caste farmers free of cost under SCSP at
AR S & et B @i & A @ e S Regi.onal Research Station, Bikaner during JuTle 24-27 for
e & AR T4 H & it Fregedp fdRd By Y | 5 a8 kharif season: In the current ye.ar, .ﬁve.new V1.112.1ges were
SRR SR S AT B TR S et RieRer TR sseée;c;ei for llmg);ozvgg kseec; dllStI‘IbEtlon a((:ltlvny ull)lder

. o\ ) . A total of 3, g of clusterbean and mung bean
ZFE%N R Tn—cﬁ T A T@TI eI 571 P 8 seeds were distributed to 320 farmers of 8 villages of
it & 320 forsardt et aﬁeﬁ‘a‘r 7 AR R B fere Bikaner district to conduct demonstrations in two bigha
Dot 3200 fam. var wd q1 @ 411 faaRa fae Trq | o land. While distributing the seeds, Dr. N.R. Panwar, Head
fadRa oxd w o & Sede, S TTAR. Haw T of the station discussed with farmers about improved
fepamii & b A # R v aui—srenRa gRRerfaar 4 cultivation techniques in irrigated and rainfed conditions
I Wl BT dH-idl & G H FF BT | $H M@ER W of arid lands. Dr. G.L. Bagdi, Principal Scientist and
TG dEe Ud Jgfad S S AT & FH-ada, Coordinator of SCSP discussed with farmers on SCSP
ST, S.US. aRTET + SI9ad I & fhari & By Iared program and its importance in increasing agricultural
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production of scheduled caste's farmers. He further
motivated farmers to cooperate and take advantages as

much as possible from the SCSP activities.

Distribution of improved seeds to the farmers
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On-farm training on improved kharif crop production
technologies was organized by Division of Transfer of
Technology and Training and SCSP at Ram Nagar village
in Balesar tehsil, Jodhpur district on July 5 in which 95
farmers from Ram Nagar and Hanuman Nagar villages
participated. Dr. B.L. Manjunatha explained the
objectives of the SCSP and guidelines in selection of farm
households. He explained to the farmers about the
improved production technologies of kharif crops. The
method of seed treatment with Marusena-1, bio-
formulation for control of soil-born diseases in kharif
crops, was demonstrated to the farmers. Dr. O.P. Meena
explained the use of the soil health cards for judicious
nutrient management. He explained the method of
composting for enriching the farmyard manure.
Dr. Premveer Gautam provided details to the farmers
about the farm machineries to enhance the seed
germination and optimum plant population in the field.
After the training, the quality seeds of moth bean (var.
CAZRI Moth-4 and CAZRI Moth-5), mung bean (var.
MH-421) and clusterbean (var. RGC-936 and RGC-1033)
were distributed to the farmers for conducting field
demonstrations in kharif season.

Farm implements were distributed to scheduled caste
farmers by Regional Research Station, Bikaner during
September 23, 25 and 27 under the SCSP. Under this
scheme, battery operated sprayer machines, and tirpal
were distributed to 186 farmers of 6 villages (Chitana,
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Sadhuna, Basi, Phuldesar, Malkisar and Pemasar).
Dr. N.R. Panwar, Head of the station, discussed with
farmers about use of improved farm implements for
reduction of drudgery and improved efficiency and time
saving. Dr. G.L. Bagdi, Coordinator of the scheme,

informed the farmers about the SCSP in detail and urged
the farmers for farm mechanization for profitable
farming.

faI BT Ul §YC SUART BRI
Providing quality inputs to the farmers
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IREAR Bl & IR H TSR &) O Ph AR TS
&3 & forg Sugw 21 Sf aifve uidieR A g et |
SRR @R Sl fAfdedr ARefor & HEd R UBIe ST |
HTIHA & QR fHAI DI M fIaR0T & q8d arTari &
a1 faaRa feg v |

qF-uET ufdreror-wg-ene faawur wrEewn a9y
JFHET I, Yo §RT AT ST & Al & forg 9
TR DI U Tl AT, TG, o1 H AT faar
AT | HRIHH BT YA W7 AR PN AFH =, 41 &
ATEBIRAT §RT Ueh WA 91901 & A1 §g, forad fami
DI THATAY IU—ATSTT & Ted ol el TR & IR
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On-campus training-cum-input distribution program
under SCSP was organized at Chandan farm of
Regional Research Station, Jaisalmer on September 27
under the SCSP scheme. Farmers from Chandan and
nearby villages participated in the event. The program
focused on the 'Importance of perennial components in
hyper-arid regions for income diversification'. Dr. R.S.
Mehta, Head of the station emphasized the significance of
horticultural and forestry trees in arid areas for improving
livelihoods. Dr. S.C. Meena provided guidance on insect-
pest management in horticultural and forestry crops.
Dr. Shiran K. briefed about the major perennial crops that
are suitable for arid and rocky areas. Dr. Anil Patidar
highlighted the importance of germplasm and
biodiversity conservation in arid regions. During the
event, seedlings of horticultural crops were distributed to
the farmers as part of the input distribution.

Off-campus training-cum-input distribution for
scheduled caste farmers was organized on August 9 at
village Valka Nana, Nakhatrana, by Regional Research
Station, Bhuj. The program started with a welcome
address by officials of the station and Krishi Vigyan
Kendra, Bhuj, wherein farmers were briefed about the
SCSP and the ongoing activities under the scheme.



H THHRI & TS | BRISH & SRM, fHEHl $ HaT iR
S @ Tl BT [UB IR I IIEV P Hed TR UD
IR fear TAT| S SUH B Hee 3R R b foru
Uifted 3R ol AfesTal & AId & U H X8 Ser g
A B AADI D IR H garr 737 g drdwmH |
ot SR o =T IO o kg wY 3 W fora |
TTRIETT & a8 U (AT Bl {1 B [ SIguH—5 31R

TR B! b T[OIRTA—2 & I[OTadT alel del [IaRd fby Y |
A | Aoiime Jwan o
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During the program, a lecture on 'soil and water sample
collection and importance of their testing' was delivered
to the farmers. The importance of kitchen garden and
ways to establish a kitchen garden as a source of nutritious
and fresh vegetables for household was explained.
Farmers and other coordinating villagers actively
participated in the program. After the training, quality
seeds of mung bean var. GAM-5 and clusterbean var.
Gujrat-2 were distributed to the farmers.

Training-cum-input distribution for scheduled caste farmers of Valka Nana, Nakhatrana village

IYfad S ST-FST o ST aF helch TS YT
TS T JHT: &1 ST X, SR §RT 5 U4 6
RITR T ST BT Y | Yo/ ey Jaer TfRieror vd
T&rS YA # 719 AR U4 A1 &I aK11 & 51 HuD (43
q&Y $YP G 8 AT PD) 7 9N forar Srafes fgea paw
gde URIET Od Yers gHT # A, el Ud gal & drel
Ttal @& 50 HYBT (38 THY BB T 12 ARXAT HD) 1 HRT
foram| g9 erawR R . faftm @), g S wd
T, RIS AR Fead URITST — P! Aol
T&e 7 @1 & IR ¥ A HRIAT T T Yae @ fafie=
TPl & G H HYBI BT qardT | Sf. FL HAR, T
IS~ Td SRR SIfa SU—AISTl & Arsdl JAfBRI
ERT S ST SU—ATSTT BT SIFBRI Ud Hed & dIY
H PYPDI BT STFGRI T | SR ST WA & e,
Sf. TA3IR. YR < UBhIPhd B TOTell Yaed H Hyd| Bl
T BRIAT | ST .G, TSI, URIET FH=GID | DI
DI AT G H T FEIAT T8 & Ascd & IR H qardT |
Pl BT Bddi & Tagd & fI Tl IRT IR B
T Sirad gexi= A f&ar 731 | 91 FRIHH B i AWl
PYDT DI 25,000 IR ERT BT PHefH, 95 IHERR Ud 6 BUS
drex &1 Y faaRor fobar |
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Two rodent management training-cum-exposure field
visits under SCSP were organized by Regional Research
Station, Bikaner on September 5 and 6. Fifty one farmers
(43 male farmers and 8 female farmers) of Salasar and
Naiyon Ki Basti villages participated in the first rodent
management training and field visit on September 5 while
50 farmers (38 male farmers and 12 female farmers) of
Chani, Golari and Indo Ka Bala villages participated in
the second rodent management training and field visit on
September 6. On this occasion, Dr. Vipin Chaudhary,
Principal Scientist and In-charge, All India Network
Project on Vertebrate Pest Management, delivered a
lecture on different types of rats and told the farmers about
various techniques of rodent control. Dr. Mahesh Kumar,
Principal Scientist and Nodal Officer informed the
farmers about the importance of SCSP. Dr. N.R. Panwar,
Head of the station informed the farmers about integrated
farming system management. Dr. G.L. Bagdi, Training
Coordinator talked about the importance of self-help
groups in increasing the income of farmers. Live
demonstrations on making of poisonous bait for rodent
management was also given. Trainee farmers were given
25,000 Napier grass cuttings, 95 secateurs and 6 manual
hand weeders during both the programs.
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Rodent management training-cum-exposure field visit

TAHUEN ST o ded WIVTeIuT-We-3Mee  faavur
TR AR STRIET YOI, IHTR gIRT 4 | 11 FaRR B
SR STRI(er ST & bl bl <l A1 &1 Bell &
I dioT fadRdT e =g R fhy T | SR & 12
TMal JAT HAGER, ATADIER, @, e, YHR, dRd,
I, ATARR, Y B G, SR, JHIATAR AR 3EHR
@ 403 foram! B w41, SIRT IR Wt & et 205 fadea
ISt yeeie & forg faaRd fey g |

TISTeTuT-TE -2 faavur wrEen e ST e,
Yol RT 27 TIRR B IR & IMSER 19 # mAfora faa
T | 9feTor H 9o JReA & forg <1 arfednt w1 "
fowg o= faews d=nfel grT ufenr e Ry U
fosaTil a1 X9ATg arfedT & forw gdar (frss Siordi—1) o
ST WHe @ Ui iR 313 JuTal arel el & Jord drell
oNT—aTer fobe faaRa & s |

TISTeTuT-Hg -2 faaver wreien ey s e,
ST T 5 faHwR BI 51907 Hrafedr a7 Ao faar
AT | HTIHH H &1 URIE0T 3R JaT WRed & foy |qford
UIYe Tedl T SIRINT v W e &= T | drRimH
¥ 35 fodrl = AT foraT | SRIsHH # AT o drel fodrl &
Wl ¥ 3T 3R S & T U [$Y Y, ST FARTRIe o
H&T 3IR STl &1 IOTded & GRIET0T & foIq o1 Y | 7T 8l
il farl o1 aaier ([P Stierdi—1), S99 e iR
sroiretr & i faafa fpg g |

TEFAT UEETST ATHAT o gd urer faavur wifararer ez
STRIET RRATH IR HiY A= Bz, YT §RT YT & BUIRAT
g § AT BT TS | Thd—STIANT Red F 999 B
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Training-cum-input distribution programs under
SCSP were organized by Regional Research Station,
Bikaner to distribute improved seeds of rabi season crops
to scheduled caste farmers during November 04-11. A
total 0f 20,500 kg seeds of mustard, cumin and fenugreek
crops were distributed to 403 farmers of 12 villages, i.e.,
Phuldesar, Malkisar, Chani, Goleri, Pemasar, Basi,
Chitana, Salasar, Naiyo ki Basti, Jaitasar, Thukriyasar and
Aadsar for demonstration purpose.

Training-cum-input distribution program was
organized by Regional Research Station, Bhuj on
November 27 at Adesar village of Rapar. In the training,
lecturers on the 'importance of kitchen garden for
nutritional security' and 'soil and water sample collection
and importance of their testing' were delivered by expert
and scientists. Also, seedlings of papaya (var. GJP-1),
dragon fruit and also a kitchen garden seed-spice kit
consisting of quality seeds of eight spices were distributed
to the farmers.

Training-cum-input distribution program was
organized by Regional Research Station, Bhuj on
December 05 at Shravan Kavadiya village where a lecture
on 'soil testing and balanced nutrient application for soil
health' was delivered. A total of 35 farmers participated in
the program. Soil and water samples were collected from
the fields of participating farmers and the samples were
testing in the laboratory to dertermine soil and water
quality. The participants were distributed seedlings of
papaya (var. GJP-1), dragon fruit and azolla.

Seedling distribution activity in Swachhata Pakhwada
Campaign was organized by Regional Research Station
and Krishi Vigyan Kendra, Bhuj at Kunariya village,
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foTe Yaeoar uaTsT TfAfAferat I eMer Uger 3R g ek Bhuj. Swachhata Pakhwada activities like oath-taking
ST 9 ST fhu U, RIS w=eadr iR gafavofy and signature drive to avoid single-use plastics were also
ReRdT @1 gerar T T | TETEd IS & 98 35 organized to promote cleanliness and environmental
SR BT e RereT wTe &xe & forg e (b sustgina:lbilit);.npnder t:che SCSP(SCheIéIE) 315) ber:ief;ciaries

- Prafrat received seedlings of papaya (var. -1) and dragon-
ViIeTfi—1) 9lY 27T e _Eﬁ bk fo :TQ.I fruit to achieve eiononficpstzbility. The participants \;gvere
D& WA ATl Bl B Wl B FepAlD AR ST also educated about cultivation techniques and economic
aefep i & aR # AT Rifére fevam | wrer & weet benefits of the fruit crops. The importance of soil testing

HRHTH ATl T BR e Jal WIEToT SR Agferd and balanced nutrient application for optimal crop
UIYe Tedl & STV & Heed UR Wl gl Bl TS | productivity was also discussed.

LI - R AN I
1 TP S T Y,
—_—

'
B

ITYfId ST Y-S & Sfasfa uRiero—dg—aa faavvr wridH

Training-cum-input distribution program under SCSP

ST SU-SeT (STt ) & i wfafaterat Activities under Tribal Sub-Plan

oeRg de IIRIG WY B 16 Tfdl F ST Tribal Sub Plan (TSP) was implemented in 16
TGS R @ TS | TR SRFA BT R F villages of Ladakh UT. With a view to expand the outreach

e ¥, o SR BRAT Rorel @ = &l & qRavTel & program, far-flung villages in different areas of Leh and
et aﬁ S N G — Kargil districts were adopted under TSP. Under TSP,

SN Su—dre @ dE, e o e & on-farm trial (OFT) on enhancing the production potential
el @1 Wi Bed 8 W & SR e W
el 1 ST EFelt 1 aeT TR P odlervr  Fecayet significant results. Siberian kale and Swiss chard showed
gROT et | reaRars det Sl Raw =€ 7 Iuot QiR supremacy over farmer's practice for yield and number of
B bl AT o [T BT @ SRy uR qreied geii | harvest. During summer, frontline demonstrations (FLD)
T & SRM, @re, fAfdR, qRgP SR dlewd TfAl H on cucumber cultivation in greenhouse were undertaken
Mersd § WRT &1 Wl IR 31 ufda u<ei= far | in Kharu, Likir, Turtuk and Baldes villages. In winter
aféar & g€ |, 7120, @e, forfe, GRS I INERICIE:] month, FLD on leafy vegetables under protected
RfEg Gl & GEG TeR aferat ) ofm ufd structures were undertaken in Matho, Kharu, Likir,

of vegetables in greenhouses during winter in villages
Kharu and Matho covering four farmers yielded
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Demonstration on Siberian kale

g3 R 1| Q1 STavISa—IMRd e dderor Khardung and Nang villages. Two need-based assessment
AT fahg U (ATferdT 3) | S+Id MG 744 ST surveys were conducted (Table 3). Improved inputs were

foart a1 faaRa e Ty (arfere 4) | distributed to 744 tribal farmers (Table 4).

arferat 3 EUAd & T ATTIHAT—AETRT HRI T FeToT

Table 3 Need-based assessment surveys under TSP

Event Dated Venue
Interaction with villagers for need assessment under TSP 12.11.2024  Thuina, Kargil district
Interaction with village respresentative for need based assessment 04.12.2024  Khemi, Leh district

aifeTaT 4 faaRd by U I=1d 3me™ iR Al &1 dwn

Table 4 Improved inputs distributed and no. of beneficiaries

Particulars Dated Venue
Plastic mulch (20), greenhouse polythene (40), garden tool kit (40), 05.01.2024 Bodhkharbu
shovel with handle (40)

Plastic mulch 16.01.2024 Kharu
Plastic mulch (12) 20.01.2024 Baldes
Alfalfa (10 qt.), dry fodder straw (4 qt.) 06.02.2024 Sumdho
Animal feed (20 bags) 08.02.2024 Hemis
Greenhouse polythene (2) 23.02.2024 Kungyam
Plastic mulch (21) 11.03.2024 Sumdho
Vegetable seeds 18.03.2024 Chokdo
Plastic mulch (6), vegetable seeds 20.03.2024 Takmar
Plastic mulch (8), vegetable seeds 20.03.2024 Farka
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No. of participants
36
3

No. of
beneficiaries

40

01
24
16
20
02
42
03
24
32



Particulars

Plastic mulch (3), vegetable seeds
Vegetable seeds

Plastic mulch (1)

Animal feed (10 bags)
Greenhouse polythene (60x20 ft)
Greenhouse polythene (1)
Apricot plants (76)

Apricot plants (7)

Animal feed (3 bags)

Apricot plants (44) apple (110), vegetable seeds, plastic mulch (5.5),
greenhouse  polythene  (4), low  tunnel  polythene  (22),
sticks (176)

Vegetable seeds, plastic mulch (7), greenhouse polythene (12), low tunnel
polythene (28), sticks 224, oat (140 kg)

Vegetable seed mulch sheet (4.5), greenhouse polythene (9), low tunnel
polythene (18), sticks (144) Mustard (4.5 kg)

Low tunnel polythene (24), sticks (192) greenhouse polythene (1)
Low tunnel polythene (32), sticks (256)

Vegetable seeds

Low tunnel polythene (21), sticks (168) green polythene (1)
FYM (42 bags), vegetable seedlings (4200)

Onion seedlings (2400), willow cuttings (590), greenhouse polythene (3)
Greenhouse polythene (60x20 ft)

Greenhouse polythene (6020 ft)

Vegetable seedlings (400), seeds

Vegetable seedlings (200), seeds

Farmyard maure (2 bags)

Serrated sickle (32), CAZRI kassi (32)

Greenhouse polythene (6020 ft)

Vegetable seedlings (300), seeds

Vegetable seeds, alfaalfa seeds, plastic mulch (56)

Vegetable seedlings (200), plastic mulch (1)

Vegetable seedlings (800)

Greenhouse polythene (1)

Plastic mulch (8), greenhouse polythene (7)
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Dated

21.03.2024
27.03.2024
16.04.2024
16.04.2024
16.04.2024
19.04.2024
25.04.2024
26.04.2024
26.04.2024
11.05.2024

11.05.2024

11.05.2024

21.05.2024
21.05.2024
27.05.2024
01.06.2024
06.06.2024
11.06.2024
21.07.2024
16.10.2024
17.10.2024
18.10.2024
21.10.2024
23.10.2024
25.10.2024
08.11.2024
11.11.2024
20.11.2024
22.11.2024
26.11.2024
27.11.2024

JaR Tfefafiat

Outreach Activities

Venue

Farol

Baldes

Kharu

Kharu

Kharu

Mudh

Hemis

Kharu, Stakna
Thikse, Stakna

Muney

Khasar

Gyapak

Takmar
Farka
Bodhkharbu
Hemis
Hemis
Takmar
Gyapak
Kharu
Kharu
Stakna
Choglamsar
Farka
Ranbirpore
Mahabodhi
Mushkoo
Nang
Matho
Matho
Skidmang

No. of
beneficiaries

44

24
5
2
1
1
19

22

28

18

24
32
40
21
21
24

8 (SHG)

1
2
1
1

39
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FERG & Wifdl # Jorayol TE U BRAT
Providing quality inputs in villages of Ladakh
JTEATIeRAT-ITMATRA 3MeheT TAeTUT &1 of<e e,  Need-based assessment survey was conducted by
I8 ERT 12 Fd4= BT HRATS B o= 7ifa § emforg fpem Regional Research Station, Leh on November 12 at
T | BRIEH BT TG . TR RiE, e gRT A Thovmé village, Kar.gll. Dr. Maheshwa.lr .Slngh,. Head
SRy SheTer @ik A R oS e I ] ?ﬁong with Mrs.:tanzm Lali;dlol aZg ?h. Rigzin ?tf)r!aytlezl
. . . . e program, where more than armers participated.
ST 40 ¥ 1M fHAMT =1 AR for | BRI H Sf. AT prog niers partielp
) ) During the survey, Dr. Maheshwar Singh outlined on-
RiE 7 v @1 =@ <@ wfafaferr a1 o faar ok oing activities of the station and encouraged the
) . . gomg g
T T ERIATT AR 7 ool ScqTaT o & forg community to adopt vegetable cultivation in protected
IR o forat St o1 # gfg 81 9@ 3iR Sfiaa—wax # structures to increase their income and improve
UR B WD | Gaer W o fREEi gR1 Henfera livelihoods. The survey team visited farmer-operated
giefiaTaive M-ErSY 3R 79Red sl &f o] €7 far  polycarbonate greenhouses and mushroom units, and
3R T B @ foT S dad Sk @R & G B guide.d. them dto Ese thebimproved technolo§y and
v @ fore At v | Rt 3 ¢ ARt Prfmlsini si(; til ot cucurr(l1 er in ne;(‘ihse.ason.. armef[s
9 interacted with the team and expressed their requirements
zﬁ ard, 39 @ tﬁﬁ * fore ams, Eﬁ fere of quality vegetables seeds, apple sapling, fencing for
dfelief, Afest SR o oawd P ame @l orchard, polythene for polyhouse, mulching and other
JAITIHT I D! | essential agricultural inputs.

PRATA & AT TG BT METIDBAT METRT e
Need based assessment in Thovina village of Kargil
WY Ol W Ueh-feada uivTerur-ug-veyi sy One-day training-cum-demonstration on protected
81 ST W, JF gRT AR Tia § 22 TR B cultivation was organized by Regional Research Station,
' ) Leh in Matho village of Leh on November 22. The
AT b T | ufRieror dries gwfoliar feami & °

training was hosted at greenhouses of progressive

Merewd # mafora faar war, Rrad [ai Srer, aRka farmers, including Tsewang Dolma, Tsering Spaldon,
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Xoa), TR AT SR TSI 3T I W& | dRihT &
Sl 3P IR, famer 9 W & SHoag feN &
TATAT IR ARIET Tl & dPhihi & Aeed IR HDbIeT STeT |
I qarT o dd WS Tl derg H rcafde Jdi &
qIao[E aUNR Afeodl BT Iedres GARead dR Adhdl & |
Sl A oferd 3 Wi9esa # A I QiR
ATSIRATE el ST AfSTal 7 Tl & qataH dRIdl Bl
weRRia fan | 3ifa & Aew gRed ARG |fed feami
Jenfe! 3R HHARIT A 3 uawt # MFersd Wl § o1
arell Al SR SfawRl W F=t B | FRAHH H 400
ASIRAE Bar R A T @ g ufoefrt § faaRa
oy 1T, ey MFeTe Tl & gerar a1 o 9@ |
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Chuskit Norzom, and Ishey Angmo. In the program,
Dr. A.R. Chichaghare briefed about the station's efforts
towards tribal development and importance of protected
cultivation techniques in the region. He highlighted how
greenhouse farming can ensure year-round vegetable
production despite the harsh winter conditions in Ladakh.
Furthermore, Mrs. Stanzin Landol conducted a hands-on
demonstration, showcasing best practices for cultivating
vegetables including Chinese cabbage and Siberian kale
in greenhouses. Farmers including village member
Chuskit Norzom interacted with scientists and staff of the
station to discuss about challenges and opportunities in
greenhouse farming in the cold arid region. In the
program, a total of 400 seedlings each of Siberian Kale
and Chinese Cabbage were distributed among
participants to encourage greenhouse cultivation.

IRfET Wl R ufier—ag—ueei=

Training-cum-demonstration on protected cultivation

TISTeruT-TE -2 faavur wrEen e g v,
I8 §IRT 23 TR DI BRI 119 H AT o 2 | 59
S H Sf. ARvaR R, s1eget, § BRI g § S
I AT & <A BT T I8 USgall IR TdbIeT Siell |
BRIHH H S G BAR, T WD ANHRT (TR
TE), # THT M, FETID TRITHD BRI, SIHAT T AT
oield 3iiR 3 ReTfo qRol SuRerd 8 | ©f. AR R A
R BT §RT AT BT ST &1 Gl & IR H &=
TS SR (@RS U<) & a1 =dat o), Ry 9
AN T JTdl S ¥ FEET fhar o | | &5 H By
Tgfrll BT deaR 99 3iR Tl ®f A9 &3 @ faem
# 9g 2] 32 framl &1 BN HRAT 3R o fal arelt
ENSIERIG AR
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Training-cum-input distribution program was
organized by Regional Research Station, Leh on October
23 at Farka Village of Leh. In the program, Dr. Maheshwar
Singh, Head, highlighted the initiatives undertaken by the
station in Farka village under TSP. The program
witnessed the presence of Sh. Suresh Kumar, CAO (SG),
Sh. Hema Ram, AAO, Mrs. Stanzin Landol, and Sh.
Rigzin Dorje. Dr. Maheshwar Singh further discussed the
challenges faced by local farmers with CAO (SG) to
address the issues effectively. The inputs including
CAZRI kassi and serrated sickles were distributed to 32
farmers to empower them and enhance use of improved
agricultural practices in the region.
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Hie=m 3T U STeT W Ueh-feady ufvteror &=y
ST RRITH, I8 §IRT 27 3TACER Bl og & I fami
BT Al & v T ST dhildh! & SUANT &b g §
gRIET &= & I A AT far T | HRIHA H 32
frami @ fiersd dieledi= &k wiiRcs Aeg faaRa
o ar | i # |t & AaA H SRiEa ol B gemar
o © fog A g, argdRaTS A &R M BoR
foel @& @l @ afsal & 9 S feasr o
foaRa fpy T | 571 Uil 1 = g7ia! ST uRReyferal 4
S @1 [T & HROT fBar 71, S fHAE B HmoR
BT STearg | Id~ Al F Fue H #ag HRal
g |

W &Sl TE0 i UUTS WX WITAIUT hTEieRH e
AT TITH, T8 §IRT 11 TR DI &1 HFeR D Gl TG
H SIS far 1| HRIEHH H§ B e I W,
Afed T @ forg wrell dfelielie ofie faaRka feg g <.
HeReR g, oTeger -1 A Y UGl WR a1 o iR &3 H
eoll SeUTed 98 @ folU Ierd Ufellgrsd, ol e-d 3R
Afee T S I Wl ugforl & il oR SR e | i
AN oSl 1 JMYMe PV e[l W ARTGeE T,
el ST B FaraH HeITedi W Harell & sidTd fay, Tora
el 9ISl & "AEd iR il yEEd P 9@l oF @l
JMITHT TR &I Digd fhar, NI SATEHAT geTs off
| AR STefdry Havel ¥ FUeT S | | HRiHH 7 11iq &
TERER, S SIS elTe Afed 112 BRI & Afssral & 49 iR
et Afea T e faaRa g v |

afssat & fow ufesmm qerdient 3T T Sded W
TRTETUT-FE- 8T ST ST SN YoM, o gRT 27
FaqR BT RebsHTT i § rafora fbar war| &= SR &
SR Sf. foramer &R &7 SRS 7 &5 & gARIYo Saary
aRRerferal # Feoll Ioamed &1 R & fow wfes
Afed T o1 ueed fhar| S=iF 32 fHam o FiFesy
Uietlefiv &Ik wiiRe® Aea faaRd ey |
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One-day training program on 'mulching and nursery
production' was organized by Regional Research
Station, Leh on October 27 to train local farmers in Leh
about use of mulching and nursery production techniques
for vegetables. In the program, greenhouse polythene and
plastic mulch were distributed to 32 farmers. In the
program, seedlings of winter vegetable such as Chinese
cabbage, Siberian kale, and other hardy varieties were
distributed to tribal farmers to support protected
cultivation during the winter months. The seedlings were
selected due to their ability to thrive under cold
conditions, helping farmers overcome the challenges
posed by the harsh winter climate.

Training program on raising healthy vegetables'
nursery was organized by Regional Research Station,
Leh in Mushko village, located in Drass sector on
November 11. In the program, agricultural inputs like
seeds of onion, coriander, Chinese cabbage, radish, carrot
and alfalfa, and black polythene sheets for mulching were
distributed. Dr. Maheshwar Singh, Head discussed with
farmers about sustainable farming practices and
emphasized the benefits of improved cultivation methods
like Ladakh polyhouses, low tunnels, and mulching to
enhance vegetable yield in the region. Mrs. Stanzin
Landol guided the farmers for modern agricultural inputs,
addressing questions on best practices in vegetable
cultivation, emphasizing the significance of quality seeds,
and efficient water management to boost productivity and
withstand climate challenges. In the program, seeds of
vegetables and black mulching sheets were distributed to
112 households including village Nambardar, Mr.
Samiullah.

Field tour-cum-training on mulching techniques and
nursery practices for vegetables was organized by
Regional Research Station, Leh in Skidmang village on
November 27. During the field visit, Dr. Chichaghare and
Sh. Dorje demonstrated plastic mulching technique to
farmers for improved vegetable production in challenging
climatic conditions in the region. Greenhouse polythene
and plastic mulch were distributed to 32 farmers.
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uf &U[—Hg—3ATTH faraoT dnléjsh*-l
Training-cum-input distribution program

HHA aTfeeht

SIRTSTHR 3R TTell Rerd &= i< =il # s &89 &
PUP WS S fog RiId el & Yool & e
Jui—TETRT T Bl (AIS, H1, R iR IR AR
Riferd waelt (e, iRy, ®efl, eFTe diers, form,
fIRTT @R ARl B S B fhedl & AT Uee &r
TS B ® fog ©RI% 3R <& g Al H, ueeie
AT fahg 10 | A fhamt Aftd a1 | # feam
q BEE dIfedT BT SRT b 3R 78q4 fBar & fowdi o
IfHeT iR Ifad deed Bad IAEHAT 9gM & oy
ARV BRG © | fham 7 W 5 B, 3N dlells
QroIfiR), o SiR faaqren # e ofu fewrs, Fifs
we fafdefiaror & forg S9fad 9a6d) waa & wU H 3
H¥el & AW iR Sifdd q9ra afe 2 |

HY dEe

< H I AR WA & d1F BIoRI By glea
R HE 3T AT H ThTer (4889) INTETT B H THN

T TR Y& (ATferh1 5) |
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Crop cafeteria

Demonstrations, both in kharif and rabi seasons,
were conducted to showcase the live performance of
improved crop varieties of major rainfed crops (moth
bean, mung bean, clusterbean and pearl millet) and
irrigated crops (isabgol, cumin, fenugreek, grain
amaranths, chia, quinoa and mustard) with recommended
package of practices for the farming community of arid
zone at Central Research Farm of the institute and its
Regional Research Stations at Bikaner, Jaisalmer and
Pali. A large number of farmers including woman farmers
visited the crop cafeteria and realized that role of varieties
and proper management are the key factors for increasing
the crop productivity. Farmers also showed keen interest
in new crop, grain amaranths (rajgira), chia and quinoa
keeping its drought tolerance and biotic stress tolerance as
a potential cash crop for crop diversification. Besides,
farmers, officers of line departments, representatives of
non-governmenal organizations and dignitaries from
research and development institutes visited the cafeteria
and appreciated the efforts of the institute.

KRISHI Portal

The institute stands at third highest position in
contributing number of publications to KRISHI Portal
among all ICAR institutes in the country with 4889
publications (Table 5).
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Table 5 Contribution of CAZRI to KRISHI Portal
Repository type Number
Publications (institute and scientists’ publications) 4889
Data inventory (crop and meteorological databases) 57
Institute technologies 83
Videos on technologies and institute events 47
IPR (patents) 15
CAZRI Krishi App 1
Images 43 institute events
HY Wil T gorT &s (Teew) Agricultural Technology Information Centre (ATIC)

el Rasd! HaT UoTell & a8 17,374 (A1, 96
Aferall, BIE], URE R IT T s WIR D
aMfareeRAl = Ufew &1 90T faar ok = | @t
drenfirfear &R wiafafrt | sraerd sRam T (qrferdt 6) |
3 # 9 12,600 fHam 1 A= S SoTe @€ 9 4,774
AR o BIoRI fAfSAT T@T AT 840 VUfeH By Hew
JT3T | AT g |

Under single window service system, 17,374
farmers, farm women, students, trainees and State/Central
government officers visited ATIC who were apprised of
the institute's technologies and activities (Table 6).
Furthermore, 12,600 farmers purchased various farm
products and 4,774 visitors watched CAZRI video and
840 benefitted from ATIC call center service.

AIADT 6 ISFAR AT & T
Table 6 State-wise groups of visitors at ATIC

State No. of Farmers Students/trainees Central/state officers Total
LY Male Female Male Female Male Female Male Female

Rajasthan 80 174 57 1783 1337 85 10 2042 1404
Gujarat 6 - - 299 179 - - 299 179
H.P. 1 - - 22 35 - - 22 35
Haryana 1 - - 27 - - - 27 -
U.P. 4 - - 119 - - - 119 -
M.P. 4 - - 47 16 - - 47 16
Uttarakhand 2 - - 64 - - - 64 -
Delhi 1 - - 78 25 - - 78 25
Goa 1 - - 10 34 - - 10 34
Karnataka 3 - - 137 83 - - 137 83
Kerela 1 - - 21 85 - - 21 85
Hyderabad 1 - - 37 8 - - 37 8
Mumbai 1 - = 1 1 - - 1 1
Total 106 174 57 2645 1803 85 10 2904 1870

198



T B B JAT HI, IS, AR AR TN (AIST
e, IO, f B9, ARR), R B Bl (AR, SN,
AefY 3R SHII) BT I+Id fhedl & 91T, IITarh, arfay,
aotac! iR siwefig diell @) gy &R I SRl (A
IORD, qIORT R 3R 3 TERpd AR oI afdd
IUTE, HHU, TE—UITD IS wilh, Hel AR Al i)
BT 4l T [T 1,58,10,012 HWR BT R[oE 3T 3T
(aferept 7) |

JaR Tfefafiat

Outreach Activities

Sale of seeds of improved varieties of kharif crops
(mung bean, moth bean, clusterbean and grasses
(C. ciliaris, C. setigerus, guinea grass, napier), rabi
crops (mustard, cumin, fenugreek and psyllium husk),
seedlings of horticulture, forestry, ornamental and
medicinal plants, other products (gum inducer, bajra
based and other processed and value added products,
Marusena, multi-nutrient feed block, fruits and
vegetables, etc.) generated a revenue of Rs. 1,58,10,012
during the year (Table 7).

drfetT 7 Ufed & A1egd I Aenffeal 3R Adreil & I~ IoiRd
Table 7 Revenue generated from technologies and services through ATIC

Items

Quality seeds (kharif and rabi crops) (kg)

Quality planting material (horticulture, agroforestry, ornamental and medicinal plants) (nos.)

Other products

Total

‘HY-Tarer fge|’ &1 A

A 7 Y P H 0 TATERT Bl TSRiT d &
g 19 RIdaR &1 H—Tar=R fad &1 o b |
SR forel @ fafi=t Tifal & 600 | 1@ framt aik
PYS AR BT WRRH & UrRfE a3 3 & dsel &
A1 T B B folQ JATHIT T 737 | Hupl =1 HweI=
# fU 7 32 ARl & IR ¥ YBdTe 31, S9! TR DI,
I HEN IR oo fhar| fRauret (famr) @
TR Pl SDHR dLATTDI DI W AT G3AT | UbIpel
P HHCRAT Udh THT W o7 [+ fafv= aeat o™
ST, STl G R SHS SUANT TAT Hivar=ra B
TR BT 1T | Upiad Y HoTTell WANT H §9 9T @
TRIR ehAT BT PUDI BT e T8 I AHSIAT AT | AT
ERT &Td &1 H fAafid g+ gt (SToR) 3ieH—2178) 3R
AIS (BTSN HI6—4 R 5) B fHEt TSI BT S5 W |
o faerme 91 ST @ifl 3R Sifads Tt aF iR
AT gY | It fARde iR IToRT JMeTRa 31 IRl
BT Sidd gee fhar w1 BRiHH BT S S
IO—ATSTT (THATGEU) 3R Aisel =T faers (F1ears gRT
forT i) uiRaTsTTet g fasy aiftre faparm v |
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Quantity Revenue generated (Rs.)

51,561 1,02,64,765
1,20,114 32,73,949
- 22,71,298
1,58,10,012

'Agri-Innovation Day' organized

The institute organized an 'Agri-Innovation Day' on
September 19 to showcase its innovations in arid
agriculture. More than 600 farmers and farm-women from
different villages of Jodhpur district were invited to
interact with scientists in the experimental fields itself.
The farmers enquired about, appreciated and absorbed the
agri-innovations being carried out at the institute. The
scientists also got benefitted by knowing the requirements
ofthe stakeholders (farmers). Integrated farming cafeteria
was a one-stop place that had showcased different
components like a number of kharif crop varieties,
horticultural crops, round the year fodder production
technology, water harvesting and its utilization, and
agroforestry. The interaction of these components was
well explained in the integrated farming system
experiment. Recently developed varieties of buffel grass
(CAZRI Anjan-2178) and moth bean (CAZRI Moth-4 and
5) were the centre of attraction. The farmers also got
attracted towards vast seed production blocks and organic
farming. Live demonstrations on production of pearled
pearl millet biscuits and other millet-based products were
carried out. The program was funded by Schedule Caste
Sub-Plan (SCSP) and Model Nutri Village (funded by
NABARD) projects.
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Farmers-scientists' interaction meetings

Two-day scientists-farmers interaction-cum-input
distribution program was organized by Regional
Research Station, Jaisalmer during November 6-7 under
SCSP and Biotech Kisan Hub project. The objective of the
program was to enhance agricultural productivity and
introduce advanced biotech solutions to local farmers. In
the program, more than 50 farmers from Rupsi, Sam,
Amarsagar and Mohangrah villages were benefited with
distribution of the improved seeds of cumin (GC-4),
mustard (Giriraj), isabgol (RI-1) and bio-agents like
Trichoderma and Metarrhizium.

Farmers-scientists' interaction meeting was conducted
at Chandan experimental area of Jaisalmer on November
14 by Regional Research Station, Jaisalmer and South
Asia Biotech Centre, Jodhpur. In the meeting, scientists of
the station discussed about different aspects of cumin
cultivation emphasizing the importance of adopting
improved techniques. Farmers were encouraged to use
line-sowing machines for the better crop establishment
and to apply bio- and chemical-pesticides scientifically
for pest management. Dr. R.S. Mehta, Head and Dr.
Bhagirath Choudhary, Director of SABC distributed
quality cumin seeds and fertilizers to selected farmers for
demonstrations under the Biotech Kisan Hub project.

Two-day farmers-scientists' interaction program on
rabi crops was organized jointly by Krishi Vigyan Kendra
(KVK), Pali and Agricultural Technology Management
Agency, Pali during November 27-28. In the program,
subject matter experts of KVK, Pali delivered lectures on
'integrated insect-pest and disease management',
'improved package of practices of rabi crops', 'improved
production of horticultural crops', 'livestock production
management' and 'balanced ration feeding in animals'. At
the end, the participants had an exposure visit to different
live demonstration units of KVK.

Farmers-scientists' interaction meeting-cum-input
distribution programs were organized by Regional
Research Station, Jaisalmer at Chandan experimental
farm on July 1-2. A total of 173 farmers from Chandan,
Delasar, Dhaysar and Sodakor villages participated in and
benefited from this program. Dr. R.S. Mehta, Head of the
station welcomed the farmers and briefed them about the
SCSP scheme. He also delivered a lecture on improved
agronomic practices for clusterbean and mung bean
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production. Dr. Anil Patidar coordinated the program and
delivered a lecture on seed production technology for
clusterbean and mung bean. The inputs in the form of
seeds of improved varieties of clusterbean (RGC-936, 165
kg and RGC-1033, 200 kg) and mung bean (IPM-205-07
or Virat, 500 kg) and PGPR consortia were distributed to
the farmers.

—3freT™ faaor

Farmers-scientists’ interaction meeting-cum-input distribution

fermrt & foe wwfea w-diaw gere Jer
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Integrated agro-meteorological advisory services for
farmers

Total 88 district-level agro-meteorological advisory
bulletins were issued for the farmers of Jodhpur, Barmer
and Churu districts during the year. In addition, block-
level agromet bulletins were issued for 16 blocks of
Jodhpur district namely Balesar, Bap, Bapini, Bawadi,
Bhopalgarh, Bilara, Dechu, Lohawat, Luni, Mandor,
Osian, Phalodi, Pipad Shahar, Sekhala, Shergarh and
Tinwari. In addition to bulletins, real-time weather
updates and relevant advisories were sent to 16 WhatsApp
groups of farmers, one for each block of Jodhpur district.
The bulletins were based on past weather, current crop
conditions and medium range weather forecast received
from the Jaipur center of India Meteorological
Department and covered relevant advisories on different
aspects of management such as field preparation, sowing,
harvesting, irrigation, fertilizer application, pest
management, etc. depending on forecast weather. The
bulletins were disseminated through local newspapers,
radio, internet, officials of state line departments and
KVKs.

Trainings organized for farmers

A total of 153 trainings were organized by
various divisions, RRS and KVKs of the institute,
which benefitted a total of 5487 farmers (Table 8).
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Table 8 Details of on-campus and off-campus trainings imparted to farmers

Location/ subject On-campus
No. of courses
Jodhpur
Agriculture o
Livestock -
Jaisalmer
Agronomy 1
KVK, Jodhpur
Agronomy 6
Horticulture 2
Plant Protection 1
Home Science 4
Animal Husbandry 2
Agriculture Extension 1
KVK, Pali
Crop Production 1
Horticulture 3
Plant Protection 4
Home Science 1
Animal Science 1
KVK, Bhuj
Horticulture 2
Soil Science 10
Home Science 1

3 @h HEAITET WeNRifRal o Yeei e &
TERTas] SXAIART Ud TfR1eTor fa9RT §RT 19 S P SIEYR
P fal T8 & dIes g § Ao fear |
rEfiTeT weeHl § ge 17 fBAml 7 9rT forn | wideror 4
ST, 91.ge. Hoer 7 fami o ufieror ud dreifire! yeed
BT IeeI AT IR A & wal § Adean Jene
SRl P IcaTe e Pl yafid fear qerm fewrs
BT T Arenfifeat o s & forg aRka far | 3=
W% @ HEl U4 TWAME 99 & oy Sug® S+1d
I Uil & IR H IR 9 ISR & | &% B
Bl H HaIoId AT & FEE & oIy A1

No. of trainees

Off-campus

No. of courses No. of trainees

- 8 238
- 1 6
50 2 165
193 16 758
62 1 36
31 1 32
97 7 166
70 8 159
30 1 38
25 2 47
82 08 245
128 10 295
40 3 78
25 5 237
22 8 521
265 30 1233
25 2 88
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Training on improved Kkharif crop production
technologies was organized by Division of Transfer of
Technology and Training at Kotda village in Tinwari
tehsil of Jodhpur on June 19. A total of 17 farmers
participated in technology demonstrations. Dr. B.L.
Manjunatha explained the objective of the training and
demonstrated production potential of the latest scientific
technologies at farmers' fields and to motivated farmers to
adopt the latest technologies. He provided details on the
improved production practices suitable for kharif crops
and rangeland grasses. The method of seed treatment with
Marusena-1, bioformulation for control of soil-borne
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ST | I STAR &1 A &7 fFami & §¥e diseases in kharif crops, was demonstrated to the farmers.
Teg e fHar AT | 3foTT 919 @ dioT &) Ml JUR B The method of preparation of Anjan grass seed pellets and
e AT qaTS B ARy b1 ot e o et ¥ et b its sowing was also demonstrated to the farmers. Farmers
| et B R & P e wae B @ were informed about the quality seeds and planting
- ey N St Td < material sold through CAZRI-Agricultural Technology

. ! 3 Information Centre (ATIC). After the training, the quality
NlkEl ?ﬁ R A 1< T | e @ 9, W @ seeds of mung bean (var. IPM-205-7), moth bean (var.
e ATEnfiret gels ST v @ forg fawmt o CAZRI Moth-4 and CAZRI Moth-5), clusterbean (var.
T (v SgUUa—205—7), IS (f6< BIoRI HIo—4 3R RGC-936) and Anjan grass (var. CAZRI Anjan 358) were
PBIONI AIG—5), TR (fhvs TROIRI—936) iR ofoi &g distributed to farmers for organizing technology

(=R BTSIRY 37ST 358) & I[OTRIIYRH 4ol fARE by 1Y | demonstrations in kharif season.

i

e 'i
£

R ; Sl

Sd W% HH Iared Hrenfifdadl wR ufefor
Training on improved kharif crop production technologies

S

T T wHEl o AR [afd GRT Sered &q &f fd Two on-farm trainings for scientific kharif crop
TioTeroT, yEer SRR @ RarsT @i & Afre sk pl‘Odl;CtiO;l tec}imt;logies Zvere organized by D}ilvisilczn oj
S T . Transfer of Technology and Training, one in Pichiyak an

Iﬂzﬁ_ﬁ 20 ¥ ol 3ﬁ_\1 R 3 @ ?iuﬁ @ Kalauna villages of Bilara block in Jodhpur on June 20
T e 7 21 ST T WA & HTb SRR SR and another in Melva village of Luni block in Jodhpur on
afRreror famT gRT SmAfora fdy 7w | ufreror # Bl 39 June 21. A total of 39 farmers and farm women
framt iR oy wfeemsii 7 wrr forar| uf¥eror # fog participated in the trainings. Seeds of improved varieties
Fitafaa fparei o1 @%@ T ARE o1 wdl i) of mung bean (var. IPM 205-7/Viraat) and clusterbean
. - . RGC 936) were distributed to the participating
srefives) gae @ oo foer ardig O

s e 17 ( farmers for organizing technology demonstrations at their
205__7/ ) ARG ! 936? a S _ farms in upcoming kharif season. Dr. Dipika Hajong,
$e! & ot fadRe fbg | <. e il | fhur Scientist informed farmers about the improved
BT ¥ gRT fAaRid S=1a Wrenfifeal & aR & garm technologies developed by the institute and advised them
3R S 39 W &F MU= @) FelTE < | ufdneror to adopt those technologies. In the trainings, method for
Far—ifi R B R B Ry TeRE—1 B el Wl seed treatment of kharif crops with Marusena-1 forcontrol
. ot of soil-borne diseases was demonstrated to the farmers.
@ ' @ @ ]‘?@r A | Sh. Om Prakash Choudhary, Agriculture Supervisor of
BriHH 7 AT SR Bl il & Py Thaeras, o o Pichiyak and Kalauna villages participated in the

TR SR e 8 | program.
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On-farm trainings for scientific kharif crop production technologies in Pichiyak and Kalauna villages of Bilara block

foramt & @dt § HU-ga yevia Agri-Drone Demonstrations at Farmers' Field

e 2024 F \—,-ﬁgrg‘\! @ 25 71T F 136 THIR OF H Agri-Drone demonstrations were conducted in

PRI e g T SR gt 110 Rpart < 9T foram | March 2024 in 25 villages of Jodhpur, covering 136 ha

. . : area and engaging 110 farmers. The demonstrations
TRl H B H I+ ThiIdl & SN BT TR

- . _ N showcased application of advanced technologies in
T, ST g, S, AR, Sfiw, @t S afort § are agriculture, with key operations including the application
el (@AdiS  19:19:19), dIeAEd  (SSEADS) SR of nutrients (N:P:K 19:19:19), insecticide (Imidacloprid),
BHae-T (arfaRe) D SRERIE afed gL e CIRGEIIGE and fungicide (Bavistin) in wheat, barley, mustard, cumin,
fpU 7T | W ERT WA q=d, GNP ST SN onion, and vegetables. The demonstrations emphasized
SR FEaT S ORETE  ora SR e TR SR 2T | potential of Kisan Drones in resource savings, precise

input application, and operational ease. Drones enabled
S 5 BT T 3 SR 5 uniform spraying, reducing wastage and labor costs while

T BT B T 3R W‘W QeI BEIN &1 | T, improving application efficiency. However, technical and
dd-ita! 3R UR@Te drmell @ Uga™ &I TS, JAT operational constraints were identified such as lack of
TaTferd S Arorai # JTATHI A 3N &3 B aERE B deep integration of topography and area maps in

TET THHROT A HH | 5 ARG B aravie, Fe automated flight plans. Despite these challenges, the

ol & wd § H—gH @ gz

Demonstration of Agri-Drone at farmers' field

204



IYFFH WAl H P—sE B URIITBRI & B
RTINS IETERVT B W § B fhaT |
AR dfem el

P FFAIF ARIFl R [ABRad 5 qdbildl Bl
T TodT MR AHITH—fd Jagridr g &
foru foram=t & wdi wR veeq foar | wverd g faftr=
Tfal § wHal, T, IRT Bell R ggee dfed fafa=
JIH ufdd weeE dRi$pH g fdu v 599 59
eI Il IR 996 fha! &l Ucdel ®9 W el iR &g

EOR i &1 R wfafafer (gferor ofik ey feaw)
& AT ¥ 3T WU AT B3N (ATfeTant 9) |

JaR Tfefafiat

Outreach Activities

demonstrations served as a practical example of the
transformative potential of Agri-Drones in modern
farming.

Front Line Demonstrations (FLDs)

Technologies developed by agricultural research
institutes were demonstrated at farmers' fields to illustrate
their technical superiority and socio-economic feasibility.
Various Front Line Demonstration (FLD) programs
ranging from crops, horticulture, fodder crops and
livestock were conducted in different villages benefitting
996 farmers directly and several thousand farmers
indirectly through extension activities (trainings and field
days) at these demonstration sites (Table 9).

arferT 9 ¥ 2024 H fhu U W dfed w<wH

Table 9 Front line demonstrations undertaken during 2024

Thematic Area Demonstrations
KVK, Bhuj

Home Science Kitchen garden (vegetable seed kit)

Soil Science Wheat (KRL210)
KVK, Jodhpur
Agronomy Pearl millet (HHB-299)
Groundnut (GJG-32)
Mustard (RH-725)
KVK, Pali
Kharif crops
Rabi crops
Fodder production
Fruit and vegetable crops
SCSP Scheme
Mung bean (MH-421)
Moth bean (RMO-2251)
Pearl millet (HHB-299)
NICRA-TDC
Mung bean (MH-421)
POERCE L

@l 12 Y& uRIeror 87 fhAHl & WAl WA
faw 1g (arferr 10) |
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Area (ha) Beneficiaries

0.75 30

4 10

20 50

10 25

20 50

95 238

34 85

05 20

02 20

62 155

60 150

45 113

20 50

On Farm Trials (OFTs)

Total 12 OFTs were conducted at 87 farmers' fields
(Table 10).
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Table 10 On Farm Trials undertaken during 2024
Thematic area No. of OFTs conducted Beneficiaries
KVK, Bhuj
Wheat 01 03
Mustard 01 10
Date palm 01 03
Pulses 01 10
KVK, Jodhpur
Agronomy 02 20
Home Science 01 10
Animal Husbandry 02 20
KVK, Pali
Horticulture 02 06
Plant Protection 01 05

TSI wiyTeruT shTdieRn

WM A fHAFl & DI AR ITdT B M Bl
g™ & forq fafir=T aaiat afiR Aaretf & ar # Riférd o=
& forv os U srRdIea Ao fey, e 582
fRTERD STf~Id 8T (ATfeTehT 11) | $e STeTTal, HiY faer
(@rferent 12) |

Sponsored training programs

Several sponsored programs were conducted to
develop skills of farmers and to educate them about
various techniques and services for enhancing their
income, benefitting 582 stakeholders (Table 11). In
addition to this, several other extension activities were
also conducted by KVKs (Table 12).

AT 11 99 2024 ¥ WA AT BRIHH
Table 11 Sponsored training programs during 2024

Name of program Participants Sponsored by
KVK, Bhuj
District Level Workshop under MIDH Project 252 DASD, Calicut
Enhancing production, productivity and quality of seed spices crops with special 190 DASD, Calicut
reference to domestic demands export and suitable production technologies
KVK, Pali
Nursery management practices 20 PMKVY
Improved cultivation of rabi season horticultural crops 30 ATMA
Livestock production management and fodder production 30 ATMA
Protection measures in rabi season crops 30 ATMA
Integrated crop management in rabi crops 30 ATMA

206



Outreach Activities

JaR Tfefafiat

qrferdT 12 Y A9 dal g1 AT JaR Ifafed &1 dwn

Table 12 No. of extension activities organized by KVKs

Activities

Advisory services

Diagnostic visits

Field day

Group discussions

Kisan goshthi

Workshop

Film show

Self-help groups

Exhibition

Scientists' visit to farmers’ field
Plant/animal/soil health camps
Ex-trainees sammelan

Farmers' seminar/workshop
Lectures delivered as resource persons
Method demonstrations
Celebration of important days
Newspaper coverage

Popular articles

Self help group conveners meetings
Exposure visits

VIP visits

Others

KVK, Jodhpur

703

207

KVK, Pali

125

28

46

20

38

KVK, Bhuj

60
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Exhibitions

The institute organized and/or participated in
exhibitions on several occasions to popularize its
technologies and to create awareness among the masses
about its activities and achievements (Table 13).

arferat 13 A gRT Ueei=al &7 M vd |gfirar

Table 13 Exhibitions conducted/participated by the institute

Date Occasion

January 13 International Camel Festival-2024

January 24 to Paschimi Rajasthan Udyog Hastshilp Utsav-2024
February 04

February 15 Agriculture Innovation Visit Rabi-2024

March 13-15 National Conference on Seed Spices and Allied Crops
July 15-16 ICAR Foundation Day-cum-Technology Day
October 01 Foundation Day cum Farmers’ Fair

November 19-21

Global Soils Conference—2024, Caring Soils Beyond Food

Place
ICAR-NRCC, Bikaner

Ramlila Maidan, Ravan Ka Chabutra,
Jodhpur

ICAR-CAZRI, Jodhpur
ICAR-NRCSS, Tabiji, Ajmer
ICAR-NASC Complex, New Delhi
ICAR-CIAH, Bikaner
ICAR-NASC, Complex, New Delhi

Security: Climate Change Mitigation & Ecosystem Services

December 27
Rural Development, Govt. of India

TS T 3 AW SUHIUT & WA | Tt
WM 3R 39 P Ig dal 4 991 d@ H

Ml @& Ugam & fou arafds 979 & MR W
PR Ao & foly 1fa FaT IR HaR IudHR0I
BT YT ST A SYATT fohar & (arferat 14) |

Visit of Hon’ble Minister, Agriculture and Farmers Welfare And

ICAR-CAZRI, Jodhpur

Advisories through innovative ICT tools

Institute and its KVKs have effectively used
innovative ICT tools to send agro-advisories on real-time
basis reaching large number of farmers in real time
(Table 14).

TIADBT 14 JAMSHICT UGN & AETH H AR H—elg

Table 14 Agro-advisories disseminated through ICT tools

ICT tool

No. of advisories

X Handle (Twitter handle) 104
WhatsApp groups 47
Telephonic/mobile 447
Kisan Sarathi 125
Others (Youtube, Facebook page, etc.) 03
Total 726

KVK, Jodhpur

No. of beneficiaries
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KVK, Bhuj

No. of advisories No. of beneficiaries

178 followers 25 467
4015 13 6841
447 70 70
489 27 378009
439 21 850
5,568 156 3,86,237
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TARI-CAZRI Jodhpur Hub

During the second year of establishment of the [ARI
Jodhpur hub, M.Sc. and Ph.D. programs were undertaken
in Agronomy, Genetics and Plant Breeding, and Soil
Science disciplines. About 35 scientists from the Institute
and NBPGR Regional Station, Jodhpur, were recognized
as faculty. All students in 2023-24 cohort received
prestigious fellowships, such as the ICAR-JRF

fellowship, the ICAR-PG fellowship, NTS, and IARI
fellowships. During the year, 57 courses totaling 160
credit hours were undertaken. Seven student field trials
were conducted. Students received personal care, and
high-ranking students joined the hub during the 2024-25
session as well. To improve the facilities for students, an
external grant of Rs. 42 lakh was received.

HIGHITII-TERISD fieerd (37e1) wien-2024
ICAR-Assistant Director (OL) Examination-2024

FY Jsnfe it 9IS (TUARIREY), MRA WRBR, -8
foeell & qomae # IFHIu—doN], TR $g W
1 RIAaR 2024 &1 AEES FQUd (3TA) TRIET—2024 DI
T TC—HE— 0D HPR B fofRad TRIET ST B
TS| TR e B Y Bof 24 SHIGART BT Bg amdfed
o vram o, R 9| 15 SRAGART (62.5 Hfcrera) = forRad
TRIEAT < |
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Objective-cum-Descriptive Type written
examination of Assistant Director (OL) Examination -
2024 was organized on September 01, 2024 at
ICAR-CAZRI, Jodhpur center under the aegis of
Agricultural Scientists Recruitment Board (ASRB),
Government of India, New Delhi. A total of 24 candidates
were allotted the centre for the exam, of that 15 candidates
(62.5%) appeared the written examination.
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Agri-Business Incubation Centre

Entrepreneurship and Skill Development Program

The Agri-Business Incubation (ABI) Centre was
established to promote the business venture in agriculture,
horticulture, animal husbandry and allied sectors focusing
to the rural youths, progressive farmers, industry persons,
etc. Three entrepreneurship development program (EDP)
of 30 days duration were organized. Total 17 participants
attended EDP for commercialization of medicinal plants

production, sheep and goat production model and Khejri
nursery establishment (Table 1). It was observed that
maximum participants (47.0%) were interested in
medicinal plants production techniques. Whereas, 47%
participants were interested in commercial goat and sheep
farming for higher growth, milk production and value
added milk products. Similarly, 5.9% stakeholder
participated in commercial nursery establishment

technique.

drfereT 1 aIIRT® Afsal fawiid &1 & forg Saffar e sRied & dsd G drenfifeat
Table 1 Potential technologies for developing commercial model under entrepreneurship development program

Category  Technologies commercialized Interested participants
(“o)
Commercial cultivation of medicinal plants 47.0
B Commercial goats and sheep farming for higher growth, milk production and value added 47.0
milk products
C Commercial khejri nursery establishment 5.9

Like EDP, skill development programme (SDP) was
also framed for short duration period from 3 to 5 days to
develop awareness about the potentiality of the
technologies for developing a business venture. Total 53
participants attended SDP for various technologies (Table
2). It was observed that most of the participants were
interested to know the techniques of production of bajra-

nutri cookies (39.6%). Whereas, 35.8% rural youth were
interested to know the concept of mushroom production
technology and started their own business. Around 11.3%
educated youth wanted to know the prospects of
commercial Khejri nursery and organic cultivation
practices in arid region for employment generation.

dTferel 2 afoigs died AR a7 & oY DN f[adra HRIHH & dgd |Gwiad dreiiisar
Table 2 Potential technologies for developing commercial model under skill development programme

Category  Technologies commercialized

A Production of bajra-nutri cookies

Mushroom production for income generation in arid areas

Organic Farming cultivation and certification
Commercial establishment of Khejri nursery

Multi nutrient block (MNB)

Start-ups in Agriculture and Allied Sector

Nine incubates started their entrepreneurship
programs for production of vegetables, bajra based
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Interested participants
(“o)

39.6
35.8
11.3
11.3
1.9

cookies, production and sale of male goats for meat
purpose at their respective places (Table 3).



S. No.

Practical session of SDP on commercial nursery establishment

Y raar i B

Agri-Business Incubation Centre

dTfeThT 3 ¥EE—3M BT fqavv
Table 3 Details of Start-ups

Name of Start-ups
Shri Surendra Singh, Jodhpur (Rajasthan)

Shri Mahendra Choudhary, Jhawar, Jodhpur
(Rajasthan)

Shri Neel Choudhary, Jodhpur (Rajasthan)
Shri Gomad Ram

Shri Baldev Gora (Gahari Foundation)
Miasani, Jodhpur (Rajasthan)

Shri Abdul Faruk
Near Bus Stand Mathaniya, Jodhpur (Rajasthan)

Shri Asif
Near Bus Stand Mathaniya, Jodhpur (Rajasthan)

Shri Rauf Mohamad
Sindhiyoki Dhani Rampura, Jodhpur (Rajasthan)

Shri Bhawani Singh

Production Areas

Protected cultivation of vegetables under polyhouse

Construction of poly house and green house
Established nursery at Shastri Nagar, Jodhpur

Started Khejri nursery with more than 1 lakh plants

Goat farming for trading and commercial purpose

Breeds like Sojat, Sirohi/Parbatsari, Marwari

Village Dhundhara Tehsil Luni, Jodhpur (Rajasthan)
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Intellectual Property Management and Commercialization

HE Wefien geies SEFI?/ Institute Technology Management Unit

Granted copyright for “Leaf Sense” (17531/2024-
CO/SW) a computer software work automated leaf
property measurement through image processing in
Windows OS.

Seven patents (Patent no. 340291, 304253, 311785,
326809, 343281, 290217 and 307861) have been kept
in open domain on account of non-commercialization
and agreed by the concerned PI and co-workers as per
recommendations of [ITMC held on 22.03.2024.

Four new patents of products and processes for

Jointly organized “Entrepreneurs, Industries and
Scientists Interactive Meet” on 2" February, 2024
chaired by Dr. Neeru Bhooshan, ADG, IP&TM.

Celebrated World IP day on 29" April, 2024 and
delivered a talk on “IP management in agricultural
research and SDGs” by Dr. Kanika Dhingra, Asstt.
Prof. NLU, Jodhpur.

Received recognition and appreciation certificate by
patent office, New Delhi for conducting online-IP
awareness program under National Intellectual
Property Awareness Mission 2.0 (NIPM 2.0).

organo-mineral fertilizer of potassium (TEMP/E1/ °
79605/2024DEL; TEMP/E1/79694/ 2024DEL) and
phosphorus (TEMP/E1/80164/ 2024DEL; TEMP/E1/
80188/2024 DEL) were filled.

Srerfuren ufdTeror et/ ANt/ AT AT

Academic Training/Symposium/Seminar/Conference organized

Finalized and executed five MoAs (Rs. 169.68 lakhs)
including three for external funded research projects
(Rs. 142.18 lakhs) and two consultancy projects (Rs.
27.5 lakhs).

Topic Sponsor Period Number of

participants
Female Male

Entrepreneurs, Industries and NAIF-IP & TM Unit, ICAR, New Delhi 2" Feb., 2024 22 53

Scientists Interactive Meet jointly

organized by ITMU and ABIC

Online-IP Awareness Week IP&TM Unit, ICAR, New Delhi and ZTMC, 5™ to 11% June, 2024 04 52

ICAR-RC NEH Region, Umiam-Meghalaya
Online-IP  Awareness Program CSIR-NCL, Pune and Indian Patent Office 18" Oct., 2024 41 67

under NIPM 2.0

under Department for Promotion of Industry
& Internal Trade (DPIIT), Ministry of
Commerce and Industry, New Delhi

Field visit-cum-interaction of ADG, IP&TM with scientists
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Intellectual Property Management and Commercialization

Celebration of World IP day

Ul ShIE YEERIUT UehsS/ Consultancy Processing Cell

Name of consultancy project

Assessing impact of spent sulphuric acid
derived  DAP  fertilizer on  soil
characteristics and plant growth under
laboratory and field trials

Tree plantation at greenfield cement plant at
villages Bhadana and Jindas Tehsil, District
Nagaur

Development of three tiers green belt at
Nimbol Cement Plant, Nimbol Village

Anti-rodent testing of HDPE DWC (double
wall corrugated) ducts of M/S Creator Poly
Extrusion LLP as per TEC GR

Type of
consultancy

Consultancy

Consultancy

Consultancy

Contract
Services

Client/Organization

Indian Farmer Fertilizer Cooperative
Limited (IFFCO), Kandla, Kutch,
Gujarat

M/s. JISW Cement Limited, 1% Floor,
Spice Hotel and Restaurant, Plot No
468, Opposite B.R. Mirdha Govt.
College, Nagaur, Rajasthan

NUVOVO Vistas Corp. Ltd., Nimbol
Cement Plant, Nimbol village,
Jaitaran Tehsil, Beawar, Rajasthan

M/s. Creator Poly Extrusion LLP.,
Plot No. 107, Sector Ecotech XIII,
Greater Noida West (UP), India
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Budget
outlay (Rs.)

25,79,679

13,79,124

13,71,070

5,52,965

Status

On-going

On-going

On-going

On-going
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Environmental Information Awareness, Capacity Building
and Livelihood Program (EIACP)

World Wetlands Day-2024 was celebrated by
organizing a guest lecture and speech competition
among the students of class 9" and 11" of Lucky Bal
Niketan Sr. Sec. School on 2™ February, 2024. Prof.
(Dr.) Arun Vyas, Principal, Govt. Girls College,
Soorsagar, Jodhpur and Eminent Geologist delivered a
talk on the importance of World Wetlands Day and
international Ramsar Sites. Students deliberated their
understanding on the Wetlands and they were made
aware about Mission LiFE activities. Certificates and

desertification processes. Twenty two scientists
representing 10 ARS disciplines and EIACP officers
from the institute participated in this workshop. The
visit was executed for 10 sites mainly covering a
typical network of arid ephemeral streams, water
conservation, khadin farming at Agolai, sand dunes
and their stabilization at Shaitrwa-Dechu village,
grasslands at Chandan and IGNP command area of
Ramgarh-Ranau. The team also visited RRS-
Jaisalmer and its Experimental station at Chandan.

Prize were distributed to participants.

e A “Talkathon” was organized on the occasion of
b R W

i “World Day to Combat Desertification and Drought”

ndls Dy

on 17" June in an online mode. Diverse areas were
covered during the event like call of UNCCD to
restore degraded lands, soil and water conservation
engineering, irrigated agriculture and soil erosion, Al,
remote sensing and other technological interventions
and roof water conservation and its use in fodder
resources.

Lifestyle for
Environment

o A walking workshop was organized during March 6-7

. . ICAR-CENTRAL ARID ZONE RESEARCH INSTITUTE
in a traverse through the desert area in Jodhpur and '

JODHPUR
CELEBRATES

WORLD DAY TO COMBAT
DESERTIFICATION AND DROUGHT

1l . “UNITED FOR LAND. OUR LEGACY. OUR FUTURE"

l iﬁ,ﬁli}
i ‘ .

| 1 il
A TALKATHON ON ONLINE MODE

ON
COMBAT DESERTIFICATION AND DROUGHT |

Jaisalmer district, with an objective to provide basic
information and understanding of desert natural
resources (terrain, landforms, vegetation, soil and
water resources), agriculture and ongoing

17 JUNE, 2024
11:00 A.M.

ORGANISED BY
EIACP RP ON COMBATING DESERTIFICATION

https:ffcazrienvis.nic.in/
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Environmental Information Awareness, Capacity Building and Livelihood Program (EIACP)

EIACP RP on Combating Desertification, ICAR-
CAZRI, Jodhpur and Rajiv Gandhi Regional Museum
of Natural History, NMNH, Sawai Madhopur jointly
organized a workshop on “Sustainable Management
of Arid Agro-Ecosystems and Challenges”. A
drawing/painting competition among 38 students
from 7 schools and an environmental walk in agri-eco-
tourism park were conducted on 19" November.
Deliberations on geography of thar desert
environment, increasing need for managing water
resources in India's arid regions, emerging trends in
urban farming, soils of arid region and futuristic
agriculture were made. RGRMNH brochure on
“Sustainable Management of Arid Agro Ecosystems

and Challenges” was also released during the event.

More than 50 awareness campaign were organized for
Mission LiFE where 3826 number of participants
including students from schools and colleges,
progressive farmers and forest guards were benefitted.

wm-mmmmmmm
IGAR-CENTRAL ARID Z0NE RESEARCH INSTITUTE JODHPUR
. e -

o

Prepared by

EIACP RP on Combating Desertification
ICAR-Central Arid Zone Research Institute, Jodhpur
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Research Projects

WA URASHE/ Institute Projects

Integrated Basic and Human Resources Appraisal,
Monitoring and Desertification

Long term assessment of crop productivity using
harmonized database of natural resources in western
Rajasthan

Assessment and mobilization of residual soil
phosphorus for plant nutrition in soils of western
Rajasthan

Identification and characterization of hot spots of land
degradation at block level in western Rajasthan for
their restoration

Documentation of indigenous technical knowledge
(ITK) from cold arid region of Ladakh and
identification of possible interventions

Impact of wind erosion on particle size distribution
and soil nutrient loss in agricultural production system
ofarid region of India

Assessment of soil physical, chemical and biological
processes under different nutrient management and
cropping system in arid region

Assessing land degradation in western Rajasthan
using various indicators and remote sensing
techniques

Biodiversity Conservation, Improvement of Annuals
and Perennials

Genetic improvement in cumin for suitable plant types
with higher yield and better adaptability under arid
conditions

Development of genotypes for early maturity and high
yield in moth bean ideal for hot arid regions

Performance evaluation of Melia dubia and Gmelina
arborea based agroforestry systems for higher
productivity and profitability in arid zones

Development of a plant growth promoting
rhizobacterial (PGPR) consortium for enhancement of
growth and productivity in pearl millet and mung bean

216

In vitro propagation of date palm, pomegranate and
kair

Development of early maturing pearl millet hybrids
adaptive to Indian hot arid environments

Biochemical characterization of guar germplasm for
quality and yield
Identification and application of native arbuscular

mycorrhizal fungi for deficit moisture stress tolerance
inmung bean and pearl millet

Influence of row spacing on seed yield, its contributing
traits and seed quality in buffel grass (Cenchrus
ciliaris L.)

Breeding for isabgol varieties having higher yield and
adoption to hot arid region

Breeding for higher yield, earliness and stress
adaptation in clusterbean (Cyamopsis tetragonoloba)

Enhancing resilience and productivity of rainfed ber
through stionic combinations and establishment
methods

Breeding for higher yield and wilt resistance in cumin
(Cuminum cyminum)

Integrated Arid Land Farming System Research

Enhancing productivity of wheat based cropping
system under saline environment through resource
conservation technology

Development of expert system and on-station
integrated farming system model for partially irrigated
small holding

Organic management options for assessing
productivity, profitability and sustainability in hot arid
regions

Assessment of productivity and profitability of

organic and conventional systems in arid zone

Comparative assessment of natural, conventional and
organic farming practices in crop production and silvi-
pastoral systems in arid regions



Soil quality, crop productivity and sustainability under
long-term fertilizer experiments in aridisols of India

Evaluation of Prosopis cineraria and Ailanthus
excelsa based agroforestry system with advancing age
in arid western Rajasthan

Development of multi-tier agroforestry model for
enhancing resource use efficiency in Pali district

Development of integrated multitier agroforestry
model for Leh region of Himalayan cold desert

Morphological and molecular characterization of
khejri and rohida provenance cum progeny trials

Selection and propagation of superior Prosopis
cineraria genotypes for enhanced pod yield and
quality

Management of Land and Water Resources

Physio-biochemical approaches for enhancing abiotic
tolerance of Cicer arietinum and Brassica juncea in
hotarid region

Secondary salinization management strategies for
pomegranate orchard in transitional plains of Luni
basin

Assimilation and its partitioning to enhance
greenhouse cucumber yield in different growing
seasons

Physio-biochemical study of selected arid shrubs

Assessment of water and energy use of major crops
and cropping systems of hot arid region

Study of vegetation dynamics in arid districts of
Rajasthan

Quantification of water stress in arid crops using
remote sensing approaches

Monitoring land cover, soil salinity and biodiversity in
Banni grasslands of arid Kutchh

Devising biochar-based interventions to cope with
water deficit situation in arid rainfed areas

Developing optimized year-round forage production
systems for saline water irrigated areas of arid Kutch

Soil enzyme responses, carbon and nutrient allocation
under elevated CO, and temperature: A microcosm

study
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Research Projects

Management interventions for restoration of degraded
rangelands in arid region

Assessment of rainwater harvesting based integrated
farming system for enhancing productivity and
profitability in arid region

Improvement of Animal Production and Management

Assessment of carbon footprints of arid livestock
maintained under different feeding management
systems

Enhancing livestock carrying capacity through
participatory integrated farming system approach

Plant Products and Value Addition

Development of physico-chemical methods to
enhance shelflife of pearl millet flour

Integrated Pest Management

Survey for important diseases and pests of
pomegranate and their management

Development of rodent pest management strategies in
arid horticultural crops with special reference to
pomegranate and date palm

Formulation of microbial consortia for biocontrol of
major diseases of cumin, clusterbean and moth bean

Investigation on major diseases and insect pests in
isabgol and their management

Exploitation of bio-fungicides in managing Alternaria
blight of cumin in arid region

Studies on gall formations in khejri tree for their
management

Non-Conventional Energy Systems, Farm Machinery
and Power

Development and performance evaluation of
electronic planter module retrofitting on cultivator
tyne for arid zone crops

Optimization of energy generation and crop
production in agri-voltaic system through on-farm
utilization of energy and thermal regulation of PV
system

Design, development and performance of a multi-crop
solar house



aififes gfcrae 2024
Annual Report 2024

AP
ICAR

Design, development and performance evaluation of
semi-automatic machine for preparation of pearl
millet biscuit

Development of low water and energy based nethouse
microclimate management system

Design, development and performance evaluation of
machine vision-based grader for arid fruits

Design, development and performance evaluation of
large size tunnel type PV/thermal hybrid solar dryer
for drying agricultural produces

Sea buckthorn value chain: Development of harvester
and UV-C LED reactor for enhanced juice quality

Socio-economic Investigation and Evaluation

Assessment of existing farming systems for livelihood
security in western Rajasthan

Economic evaluation of different farming system
adopted on farmers' field in arid region

Optimization of resource utilization through socio-
economic modelling approaches for sustainable
farming in western Rajasthan

Adoption and diffusion of soil and water conservation
technologies by farmers in hot arid ecosystem of
Rajasthan

Enhancing yield and quality of pomegranate through
nutrient management in western Rajasthan

Impact assessment of the IGNP canal on livelihood of
the farmers of Mohangarh tehsil of western Rajasthan

Technology Assessment, Refinement and Training

Assessment of feeding management system for
livestock in changing scenario under arid zone

wTe o vifa U&= &/ Externally Funded Projects

Production of quality seed and plant materials of arid
crops (ICAR; DSR; Rs. 60.85 Lakhs)

All India Coordinated Research Project-National Seed
Project (Crops) (ICAR; Rs. 28.90 Lakh)

All India Network Project on Vertebrate Pest
Management (ICAR; Rs. 2700 Lakh)

Harvesting, processing and value addition of natural
resins and gums (IINRG, Ranchi; Rs. 53.75 Lakh)
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Integrated agro-meteorological advisory services
(AAS) for farmers of Jodhpur region NCMRWF
(DST;Rs. 15.00 Lakh)

Sustainable livelihood interventions for augmenting
small land holders income in western Rajasthan
(Farmers FIRST; Rs. 45.54 Lakh)

Enhancing food and water security in arid region
through improved understanding of quantity, quality
and management of blue, green and grey water (DST;
Rs. 573.39 Lakh)

Improvement in productivity of harvested rainwater in
traditional water harvesting structures of arid region
through integration of horticulture and agroforestry
system (DST; Rs. 17.15654 Lakh)

Carbon and nitrogen management for maximizing
productivity and increasing climate resilience in arid
zone (NICRA; Rs. 629.00 Lakh)

Development of sustainable agriculture systems
involving fruit, fodder crops and exotic vegetables for
livelihood options to farming community of cold arid
region-Ladakh (DST; Rs. 59.368 Lakh)

Development of an objective technique for land
degradation assessment (SAC; 15.67 Lakh)

Model nutri-village with millets (NABARD; Rs.
27.16 Lakh)

Establishing of biotech KISAN-hub (western Dry
region's aspirational districts of Sirohi and Jaisalmer
(DBT;209.00 Lakh)

Development of Moringa oleifera L. based farming
systems for sustainable development and higher
economic return in Bikaner district (NABARD;
Rs.25.00 Lakh)

Developing a model of harvesting rainwater and solar
energy to sustain arid agriculture (NABARD; Rs.
27.70 Lakh)

Identification and application of thar desert vegetation
associated microbiome for enhancing resilience of
arid region crops-AMAAS (NBAIM, Mau; Rs. 47.40
Lakh)

Reducing nitrous oxide emissions in polyhouse
cultivation of vegetables in arid regions (DBT-BIRAC
and The Gates Foundation; Rs. 63.43 Lakh)



Doubling farm women's income: Entrepreneurship
development through post-harvest processing and
technology integration in arid zone (DST; Rs. 165.660
Lakh)

Hyperspectral reflectance and multi-nutrient
extractant based rapid assessment of soil properties for
sustainable soil health in India (NASF;201.018 Lakh)

Quantitative estimation of carbon and moisture fluxes
over the pearl millet based agro-ecosystem:
Integrating ground observations, satellite data and
modelling (NRSC Hyderabad; 33.28 Lakh)
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Research Projects

Utilization of guar by-products for the development of
biostimulant for vegetable crops in arid region (DST;
32.09498 Lakh)

Exploitation of biocontrol potential of microbiomes
for managing wilt and root rot to maximize
productivity in sesame (Sesamum indicum) (DBT;
89.48514 Lakh)

Global Centre of Excellence on Millet (IIMR; 50.00
Lakh)
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Aishwath, O.P., Mehta, R.S., Dubey, P.N. and Harisha,
C.B. 2022. Coriander response to potassium under
its medium availability in Typic Haplustepts.
International Journal of Seed Spices 12(1): 59-64.

Anchra, S., Tewari, P., Hada, V., Shoba and Pramendra.
2024. Assessment of yield advantage of pearl millet
variety MPMH-17 under rainfed and irrigated
conditions over farmers practice. Annals of Arid
Zone 63(1): 113-119.

Ashwath, M.N., Lavale, S.A., Santhoshkumar, A.V.,
Mohapatra, S.R., Bhardwaj, A., Dash, U., Shiran, K.,
Samantara, K. and Wani, S.H. 2024. Genome-wide
association studies: An intuitive solution for SNP
identification and gene mapping in trees. Functional
& Integrative Genomics 23(4): 297.

Ashwath, M.N., Santhoshkumar, A.V., Kunhamu, T.K.,
Hrideek, T.K. and Shiran, K. 2024. Epicormic shoot
induction and rooting of tectona grandis from branch
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improving theproductivity of arid zones. In:
Agroforestry Solutions for Climate Change and
Environmental Restoration (Eds. S. Kumar, B.
Alam, S. Taria, P. Singh, A. Yadav and A.
Arunachalam). Springer International Publishing,
Switzerland, AG. pp. 347-372.
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Vetriventhan, M., Yadav, O.P., Srivastava, R.K., Pandey,

S. and Singh, K. 2024. Pearl millet germplasm
resources. In: Pearl millet - A Resilient Cereal Crop
for Food, Nutrition, and Climate Security (Eds. P.
Ramasamy, P.V. Vara Prasad, C.T. Satyavathi, M.
Govindaraj and A. Tenkouano). American Society of
Agronomy, Inc., Crop Science Society of America,
Inc. Soil Science Society of America, Inc. and John
Wiley & Sons, Inc. pp. 23-52.

Yadav, O.P., Gupta, S.K. and Rai, K.N. 2024. Milestones

in biology, genetics and breeding of pearl millet. In:
Pearl Millet in the 21" Century: Food-Nutrition-
Climate Resilience-Improved Livelihoods (Eds. V.A.
Tonapi, T. Nepolean, S.K. Gupta, P.I. Gangashetty
and O.P. Yadav). Springer Verlag, Singapore. pp.
61-86.

Yadav, O.P., Gupta, S.K. and Sanjana Reddy, P. 2024.

Pearl millet breeding for enhancing yield and
stability: Strategies, achievements and perspectives.
In: Pearl Millet in the 21" Century. Food-Nutrition-
Climate Resilience-Improved Livelihoods (Eds. V.A.
Tonapi, T. Nepolean, S.K. Gupta, P.I. Gangashetty
and O.P. Yadav). Springer Verlag, Singapore,
pp- 331-360.

Yadav, O.P., Gupta, S.K., Mahala, R.S., Ramalingam,

A.P., Parray, S.A. and Ramasamy, P. 2024. Pearl
millet hybrid development and seed production. In:
Pearl millet - A Resilient Cereal Crop for Food,
Nutrition, and Climate Security (Eds. P. Ramasamy,
P.V. Vara Prasad, C.T. Satyavathi, M. Govindaraj
and A. Tenkouano). American Society of Agronomy,
Inc., Crop Science Society of America, Inc. Soil
Science Society of America, Inc. and John Wiley &
Sons, Inc. pp. 165-206.

Yadav, O.P., Zaidi, P.H., Madhusudhana, R., Prasad, M.

and Bohra, A. 2024. Drought management through
genetic improvement in dryland cereals and grain
legumes. In: Advances in Soil Science: Managing
Soil Drought (Ed. Rattan Lal). CRC Press, Taylor &
Francis Group, Boca Raton, pp. 14-40.
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Birbal, Gora, M.K., Soni, M.L., Sheetal, K.R. and Renjith,
P.S. 2024. Low-cost technologies for improving
productivity of underutilized vegetables. In:
Compendium on Technological Interventions in
Potential Arid Horticultural Crops for Enhancing
Farmer's Income (Eds. P. Kumar, M.K. Choudhary,
R.K. Meena, B.R. Choudhary, S.K. Maheshwari and
J. Rane). ICAR-Central Institute for Arid
Horticulture, Bikaner. pp. 231-244.

Nathawat, N.S., Rathore, V.S., Shekhawat, R.S., Bagdi,
G.L., Birbal, Soni, M.L. and Panwar, N.R. 2024.
Physiological adaptation and role of PGRs in arid
horticultural crops. In: Compendium on

Technological Interventions in Potential Arid

Horticultural Crops for Enhancing Farmer's

Income (Eds. P. Kumar, M.K. Choudhary, R.K.

Meena, B.R. Choudhary, S.K. Maheshwari and J.

Rane). ICAR-Central Institute for Arid Horticulture,

Bikaner. pp. 179-189.

Soni, M.L., Subbulakshmi V., Birbal, Nathawat, N.S. and
Panwar, N.R. 2024. Carbon sequestration of
different land use systems in arid and semi-arid
region. In: Compendium on Technological

Interventions in Potential Arid Horticultural Crops

for Enhancing Farmer's Income (Eds. P. Kumar,

M.K. Choudhary, R.K. Meena, B.R. Choudhary,

S.K. Maheshwari and J. Rane). ICAR-Central

Institute for Arid Horticulture, Bikaner. pp. 331-337.

Soni, M.L., Subbulakshmi V., Birbal, Nathawat, N.S. and
Panwar, N.R. 2024. Modern approaches of resource
management for sustainability and profitability in
climate change scenario. In: Compendium on
Strengthen the Millet Based Ecosystem to Cater
Food Security Challenges (Eds. C. Swami, D.
Raghuwanshi and N. Jain). Swami Keshwanand
Rajasthan Agricultural University, Bikaner,
Rajasthan. pp. 103-111.

Fehiaa i@/ Popular Articles

Bansal, P., Lata, C. Shaunak, I. and Sharma, R. 2024.
Barley: A potential cereal for healthy food. Agritech
Today 2, Special Issue (August): 19-21.
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Chaudhary, V. 2024. %l 3R Feoll IeqTa H Fal A 8l
qTel JHAT IR VBAM | B BT (JATS—3TRA):
44-46.

Chaudhary, V. and Kaushal, S.K. 2022. Abundance of
wild boar (Sus scrofa) in Pali district and their
damage assessment in agricultural field. Rodent
Newsletter 46(1-4): 10-11.

Chellappan, M., Chaudhary, V. and Singh, S.B. 2023.
Exploring bird fauna of Leh-Ladakh. Rodent
Newsletter47(1-4): 13-14.

Chellappan, M., Ranjit, M. and Chaudhary, V. 2023.
Management of Indian crested porcupine (Hystrix
Indica) in cassava ecosystem of Kerala. Rodent
Newsletter47(1-4):9-10.

Dotaniya, M.L., Kumar, K., Dotaniya, C.K., Meena,
H.M., Doutaniya, R.K., Meena, A. and Singh, H.
2024. Role of artificial intelligence in natural
resource management. Biotica Research Today 6(8):
410-413.

Gaur, M.K. and Goyal, R.K. 2024. ¥Rd @& ST &3 H
TRIMME YT ((STeivea): Y sramaor ol Rerfd |
133 €TVT: 44-48.

Keerthika, A., Parthiban, K.T., Sekar, 1., Revathy, S.,
Chavan, S.B. and Noor Mohamed, M.B. 2023.
Multifunctional agroforestry: A new game changer
for attaining food security and environmental
sustainability. Indian Farming 73(08): 29-32.

Kumar, A., Choudhary, R. and Tetarwal, A.S. 2024.
RSN I S+ Wl | 37979 H96(1): 8—10.

Kumar, C., Singh, D., Choudhary, M., Tetarwal, A.S. and
Kuri, B.R. 2024. 9dId &1 & ¥RYR BAA | BT Fol
45(01): 4—5.

Kumar, D., Shiran, K., Mehta, R.S., Patidar, A. and
Meena, S.C. 2024. Technology assessment and
refinement through Institution Village Linkage
Program (IVLP). The Agriculture Magazine 3(11):
601-604.

Kumar, D., Shiran, K., Mehta, R.S., Patidar, A. and
Meena, S.C. 2024. National Agriculture Technology
Program: Shift the focus from discipline-oriented
research to production system research. The
Agriculture Magazine 3(11): 605-607.



Kumar, D., Shiran, K., Mehta, R.S., Patidar, A. and
Meena, S.C. 2024. Empowerment of women in
agriculture. The Agriculture Magazine 4(1): 54-56.

Kumar, D., Shiran, K., Mehta, R.S., Patidar, A. and
Meena, S.C. 2024. Concepts of yield gaps. The
Agriculture Magazine 4(1): 57-58.

Kumar, P., Barupal, S. and Sanyal, A. 2024. Seed priming:
A seed invigoration technique for germination and
vigor enhancement in vegetable crops. Agri-India
Today 4(1):105-109.

Kumar, S., Panwar, N.R., Saritha, M. and Naorem, A.
2024. Sensitivity of labile soil organic carbon pools
to LTFE. ISSS Jodhpur Chapter e-News Letter 1
(January-June), pp. 11-12.

Malav, P., Singh, R., Kanojia, P.K., Patidar, A. and Bhatt,
K.C. 2024. ¥R 2 iwefia i | wer ge7 45(3):
6-7.

Meena, R.S., Kumar, D. and Shekhawat, R.S. 2024. IR
Wl H e USraR o B Tbld | HeT 9IRd
PP HINcAl 19(06): 43.

Meena, R.S., Kumar, D. and Shekhawat, R.S. 2024. I[&h
g3l W Wploe WAL gl R SEwR |
TSI H T 04(04): 108—112.

Meghwal, P.R. and Singh, A. 2023. #&%elcl BT 98391l
Ul — @R, &8V 3: 53—54.

Naorem, A. and Patel, A. 2024, TH®H— 3&? Grelt T Tfﬁ
H SYART | @t 76(12): 10-11.

Naorem, A., Saritha, M., Kumar, S. and Singh, D. 2024.
Could rising carbon dioxide reshape soil quality in
arid ecosystems? [ISSS Jodhpur Chapter e-
Newsletter 1(January-June), pp. 7.

Nathawat, N.S., Shekhawat, R.S., Meena, R.S. and
Panwar, N.R. 2024. AHqU—dbad Y& &3
ATHYT I, &3 A Da—Udh URey |
IS 11: 11—14.

Patel, A. 2024. HM fGHT (T 3MME) T ST 3T
i (3mgamel) amemRa wiid Riars: HrRIvoTeR,
3TAR SR AT | PTeriz4(02): 18-21.
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Patel, A., Sheetal, K.R., Renjith, P.S. and Ajaykumar, K.
2024. B YA 7 Ha&T UREH BT Ab & forg A
UdEE D | HaT W@ReA Al | HTHITTT—
IR GaT fA=TT WviTT 497e], a1 feawsl a3t
115-120.

Sanyal, A. and Rani, R. 2024. Seed coating with microbial
biocontrol agents: Applications and Challenges. Just
Agriculture 4(2): 441-444.

Saritha, M., Naorem, A., Nathawat, N.S., Chaudhary, K.,
Meena, K.K., Panwar, N.R., Renjith, P.S. and
Kumar, S. 2024. Microbial consortium for plant
growth promotion and abiotic stress resilience.
ISSS Jodhpur Chapter e-Newsletter 1 (January-
June), pp. 8.

Singh, J.P. and Patidar, A. 2024. 9= o= H Wig
(ciersfar dkicfaTa) &1 e dvwer| 7w
FITaT16: 57-59.

Singla, N., Chellappan, M., Naik, M.1., Rao, S., Borah, R.,
Thumar, R.K. and Chaudhary, V. 2023. Bio-ecology
and management of squirrels in horticultural,

agricultural and plantation crops. Rodent Newsletter
47(1-4):4-9.

Soni, M.L., Rathore, V.S., Nathawat, Birbal and Bagdi,
G.L. 2024. Impact of phosphorus, crop variety and
saline water irrigation on mustard yield in arid
region of Bikaner. CAZRI News 14(2): 2-3.

Srivastava, S. and Om Prakash, 2024. dTo1X P YDRT
ERT UIET ScUTed Ud JuANT | PfY SIfaize!
TUF 65-67.

Srivastava, S., Om Prakash, Mansuri, S.M. and Gautam,
P.V. 2024- @Tel TR H @oodl geud ae
SUHITHT STRTEGAT BT Fecd | §—Fd] SiTelg Py
UfA®T https://e-kheti.jsure.org.in/food-processing-

in-yourself

Verma, A., Hajong, D., Pramendera and Pareek, K. 2024.
GIETRTTAT & §@T¢ e | @adr10: 10-12.

Verma, A., Swami, S., Singh, D. and Kumar, M. 2024. 7R
2 Y &1 DI eI B | @Al 76(1): 42-43.
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Verma, A.K., Singh, D. and Mehriya, M.L. 2024. 9RY &I7q]
Ih U BT Sifdes SUAR | FEERT HA5(1): 35-37.
Verma, A.K., Singh, D. and Yadav, M. 2024.

Bioremediation of water containing heavy metals.
Marumegh Kisaan E-Patrika 9(1): 10-14.

Verma, A.K., Singh, S. and Geat, N. 2024. Bioremediation
of polluted soil. Marumegh Kisaan E-Patrika 9(2):
01-05.
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Verma, A.K., Singh, S. and Geat, N. 2024. Role of
genetically engineered microbes in bioremediation.
Marumegh Kisaan E-Patrika 9(1): 19-21.

Yadav, R.P., Bisht, J.K., Joshi, K., Meena, V.S., Mondal,
T., Parihar, M., Choudhary, M. and, Kant, L. 2024.
Pecan: A potential fruit crop for Indian Himalayas.
Indian Horticulture 69(3): 12-15.



Period

January 04,
2024

January 17-20, 2024
January 18-20, 2024

January 29-30, 2024

February 02, 2024

February 08-10, 2024

February 17, 2024
February 22-23, 2024
February 24, 2024

March 03-05, 2024

A K. Patel
Aman Verma
B.L. Manjunatha
Dipika Hajong
M. Sureshkumar
Mahesh Kumar
Om Prakash
R.K. Goyal
Rakesh Pathak
S.P.S. Tanwar
Sheetal K.

Vandita Kumari

I, ARERI, TNfsal, ARAR, Frfenere & writer

Participation in Conferences, Seminars, Symposia, Webinar, Workshops

T, ARFRE, T,
SR, BRI d WReR!

Participation in Conferences, Seminars,

Symposia, Webinar, Workshops

Title, organiser(s) and venue

International Webinar on Functional Phenomics for Improved Climate Resilience
in Tropical Agriculture, organized by ICAR-Central Tuber Crops Research Institute
(CTCRI), Sreekariyam, Thiruvananthapuram, Kerala (virtual mode)

India International Science Festival (IISF), SERB, DST (hybrid mode)

Progressive Horticulture Conclave (PHC 2024)-Horticultural Technology for Self-
Reliant India, organized by Progressive Horticulture-Indian Society of Horticultural
Research and Development (ISHRD), Uttarakhand at Navsari Agricultural
University (Aspee College of Horticulture), Navsari, Gujarat

International Conference on Multidisciplinary Research and Trends in Humanities,
Artificial Intelligence Environmental Sustainability, Social Sciences and Applied
Sciences Challenges and Trends in Multidisciplinary Research (ICHAESS),
organized by Shree Ratanlal Kanwarlal Patni Girls” College, Kishangarh (Ajmer),
Rajasthan, India in collaboration with Inspira Research Association-IRA, Jaipur,
Rajasthan (virtual mode)

One-day Entrepreneurs, Industries, Scientists Interactive Meet at ICAR-CAZRI,
Jodhpur under the Agri-business Incubation Centre

Conference on Climate Change and Agroecosystem: Threats, Opportunities and
Solutions (INAGMET 2024) at Banaras Hindu University, Varanasi, Uttar Pradesh

Workshop on Vegetable Seed Production in Cold Arid Ladakh
International Conference on Dietary Lifestyle, SERB, DST (virtual mode)

Workshop on Millet Crop Patterns, Productivity, Consumption and Farmers’
Income in Jodhpur and Jhunjhunu, organized by IIT, Jodhpur, Rajasthan

Participant(s)

Aman Verma
Rajneesh Sharma
Soma Srivastava

Soma Srivastava

Pradeep Kumar

Rajneesh Sharma

Surendra Poonia
S.M. Mansuri

H.M. Meena

M.S. Kanwar
Soma Srivastava

B.L. Manjunatha

Conference on Achieving Sustainable Development Goals in Challenged Agro-Ecosystems (ASDGCAE-
2024), organized by AZRAI Jodhpur and ICAR-CAZRI Jodhpur at ICAR-CAZRI, Jodhpur, Rajasthan

A K. Shukla A.S. Tetarwal Abhishek Patel
Anandkumar Naorem Anil Patidar Archana Verma
Chandan Kumar Changchuk Lamo Dileep Kumar

H.L. Kushwaha H.M. Meena Kamla K. Choudhary
M.B. Noor Mohamed M.K. Gaur Mahesh Kumar

Mabhipal Choudhary
P.V. Gautam

R.S. Mehta

Reena Rani

Saranya R.

Shrvan Kumar

Manoj Parihar
Pradeep Kumar
Radhakrishnan
S.C. Meena
Saritha M.

Soma Srivastava
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O.P. Meena
Pramendra
Rajwant K. Kalia
S.M. Mansuri
Saurabh Swami

Surendra Poonia
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Period

March 05-07, 2024

March 06-07, 2024

March 11, 2024

March 13-15, 2024

March 16, 2024

March 19-20, 2024

March 22-23, 2024

March 27-29, 2024

June 07, 2024

June 10-11, 2024

June 11-13, 2024

June 17, 2024

June 26, 2024

July 19-20, 2024

July 29-31, 2024

August 10, 2024

August 20, 2024

Title, organiser(s) and venue

National Seminar on Transformative Agriculture and Sustainable Development:
Rethinking Agriculture for a Changing World, organized by Society for
Community Mobilization for Sustainable Development (MOBILIZATION), New
Delhi at MPUAT, Udaipur, Rajasthan

Walking Workshop cum Seminar on Field based Appraisal of Natural Resources
and Land Degradation in Arid Lands of Western Rajasthan, organized by Division
of Natural Resources and EIACP, ICAR-CAZRI, Jodhpur

Navigating Change: Adapting to Hydroclimatic Extremes, organized by IIT
Jodhpur, Rajasthan

National Conference on Seed Spices and Allied Crops (CSSAC-2024), organized
by Indian Society of Seed Spices, NRCSS Ajmer and ICAR New Delhi at NRCSS
Ajmer

Tree Grower Mela, organized by ICFRE-Arid Forest Research Institute, Jodhpur at
KVK, Jaisalmer

Two Days District Seminar on Improved Production Technology of Cumin,
organized by ICAR-NRCSS Ajmer and CAZRI-RRS Jaisalmer

Workshop on Cutting-edge Scientific Instruments and Training on XRD, ICP-MS,
BET, and multichannel Electrochemical Workstation, organized by DST and
University of Ladakh at UoL, Taru Campus, Leh

International Conference on Climate Proofing Cereal Agriculture; Strategies for
Resilience and Sustainability, organized by ICAR-IITWBR, Karnal (hybrid mode)

Emergency Preparedness for Unexpected Food Safety Challenges, organized by
ICAR-Central Institute of Fisheries Technology, Cochin (virtual mode)

National Conference on Expending the Horizons of Microbial Research in
Agriculture, organized by Association for Conservation of Microbes and
Application (ACMA) and ICAR-National Bureau of Agriculturally Important
Microorganisms (NBAIM), Mau, Uttar Pradesh, India at ICAR-NBAIM, Mau

AgriVoltaics World Conference 2024 at Denver, CO, USA (hybrid mode)

Talkathon on the Occasion of World Day to Combat Desertification and Drought-
2024, organized by EIACP RP on Combating Desertification, CAZRI, Jodhpur,
Rajasthan

Interface  Workshop on Awareness and Outreach Programs on KUSUM
Component - A, organized by ICAR-CAZRI, Jodhpur, and Indo-German Energy
Forum (IGEF-SO) India

Zonal Review Workshop on NICRA-TDC, organized by ICAR-ATARI, Zone-II,
Jodhpur at ICAR-ATARI, Zone-II, Jodhpur, Rajasthan

9 Asian PGPR India Chapter National Conference on The Beneficial Microbes as
Integrated Approach for Sustainable Agriculture: Opportunities and Challenges,
organized by Department of Botany, Bharthiar University, Coimbatore, TN, India

Climate Resilient Agriculture and Sustainable Agri-Based Systems for Cold Arid
Region- Ladakh

Brainstorming Session on Agrivoltaics in India, organized by the National
Academy of Agricultural Sciences (NAAS) at New Delhi
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Participant(s)

Dipika Hajong

H.M. Meena
R.K. Goyal
Saurabh Swami
S.M. Mansuri
P.V. Gautam

Vandita Kumari

R.S. Mehta
K.S. Jadon

Anil Patidar
R.S. Mehta

R.S. Mehta
Anil Patidar
Dilip Kumar
S.C. Meena

Changchuk Lamo
M. Raja Sekhar
Soma Srivastava

M. Raja Sekhar

K.K. Meena

Surendra Poonia

B.L. Manjunatha

Surendra Poonia

B.S. Rathore

Ritu Mawar
Devendra Singh

M.S. Kanwar

H.L. Kushwaha
Surendra Poonia



Period

August 29-31, 2024

September 04-06,
2024

September 07-08,
2024

September 10, 2024

September 23- 26,
2024

September 24, 2024

September 27, 2024

October 15-16, 2024

October 18, 2024

October 22-23, 2024

November 02, 2024

November 06-08,
2024

November 12-14,
2024

November 12-15,
2024

e, ARFART, FMRsAl, IRFR, Briemems ¥ YrieRt

Participation in Conferences, Seminars, Symposia, Webinar, Workshops

Title, organiser(s) and venue

International Conference on Current Innovations and Technological Advances in
Agriculture and Allied Sciences (CITAAS-2024), organized by Faculty of
Agriculture, Guru Kashi University, Talwandi Sabo in Collaboration with
Department of Agriculture and Farmer’s Welfare, Horticulture Department, Govt.
of Punjab ISASTR, Noida and Just Agriculture Edu. Group at GKU, Talwandi
Sabo, Bathinda, Punjab

Seventh Annual Zonal Workshop of KVKs by ATARI Pune at Junagadh
Agricultural University, Junagadh, Gujarat

Brainstorming cum Workshop on Ensuring Fodder Security in Cold Arid Region’
jointly organised by UoL, Leh and CAZRI-RRS, Leh at School of Agricultural
Science and Technology, UoL, Stakna, Leh UT

Workshop cum Training Program on Good Agricultural Practices (GAP) in
Horticulture Crops for Scientist at CAZRI RRS Pali sponsored under DBT KISAN
Biotech Project

International Symposium on Protected Cultivation, Nettings and Screens for Mild
Climates, organized by Agricultural University of Athens and the International
Society for Horticultural Science at Agricultural University of Athens, Athens,
Greece

International Editor’s Workshop: Enabling A Research Ecosystem organized at
Indian Council of Agriculture Research in collaboration with Elsevier (virtual
mode)

International Webinar on Risk Assessment and Risk Management: Looking Ahead
to CP-MOP11, organized by Korea Institute for Promoting Asia Biosafety
Cooperation in Collaboration with UNEP (virtual mode)

International Web Conference on Natural Resource Management for Global Food
Security and Environmental Stewardship organized by Academy of Natural
Resource Conservation and Management, Lucknow and University of Agricultural
Sciences, Bangalore (virtual mode)

National Workshop in virtual mode on How to Write a Research Paper, jointly
organized by Training and Education Centre, ICAR-Indian Veterinary Research
Institute, Pune and the Indian Society for Veterinary Surgery (ISVS)

National Seminar on Medicinal and Aromatic Plants in Perspective of Health and
Wealth, organized by Medicinal and Aromatic Plants Association of India
(MAPAI), in Collaboration with ICAR, Directorate of Medicinal and Aromatic
Plants Research at [CAR-DMAPR, Anand, Gujarat

Workshop on Packaging, organized by University of Ladakh at UoL, Taru Campus,
Leh

3" International Conference on Climate Smart Nutri-Sensitive Integrated Farming
System for Gender-equitable Sustainable Agriculture: Prospects and Challenges
(ICNSFS-2024) at ICAR-CIWA, Bhubaneswar (hybrid mode)

58" Annual Convention of the ISAE and the International Symposium on
Agricultural Engineering Education for Aspiring Youth in Transforming
Agriculture, jointly organized by ISAE and Vasantrao Naik Marathwada Krishi
Vidyapeeth (VNMKYV), Parbhani, Maharashtra

International Conference on Transforming Agrifood Systems in the Face of Climate
Changes and Energy Transitions organized by Indian Ecological Society at Punjab
Agricultural University, Ludhiana
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Participant(s)
M.B. Noor Mohamed

Alaukik Maurya
Avinash Bochalya

M.S. Kanwar
A.R. Chichaghare
Changchuk Lamo
M. Raja Sekhar

R.S. Mehta
Anil Patidar
S.C. Meena
Shiran K.

Pradeep Kumar

Rajneesh Sharma

Rajneesh Sharma

Keerthika A.

Rajneesh Sharma

Vipin Chaudhary

Changchuk Lamo

Soma Srivastava

Changchuk Lamo
Surendra Poonia
Hitesh Bijarniya

Archana Verma
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November 19, 2024

November 19-22,
2024

November 21-22,
2024

November 27-29,
2024

December 05-06, 2024

December 10, 2024

December 11-13, 2024

December 20, 2024

Title, organiser(s) and venue

Workshop on Sustainable Management of Arid-agro Ecosystem, organized by
Rajeev Gandhi Regional Museum of Natural History, Sawai Madhopur and EIACP-
CAZRI at CAZRI, Jodhpur, Rajasthan

Global Soils Conference 2024: Caring soils Beyond Food Security: Climate Change
Mitigation and Ecosystem Services, organized by the Indian Society of Soil Science
in collaboration with International Union of Soil Sciences, Italy at NASC Complex,
New Delhi

International Conference on Recent Trends in Advancement of Agriculture:
Horticulture, Livestock and Allied Sciences RTAAAS-2024 (virtual mode)

National Conference on Fungal Frontiers: Biodiversity, Biomolecules and
Bioengineering Applications for Sustainable Perspectives, organized by Jai
Narayan Vyas University, Jodhpur and Mycological Society of India at JNV
University, Jodhpur, Rajasthan

RISTHTYT JSTfsh Td Tl |IT—2024 (NS and M Cluster) organized by
Defence Laboratory, Jodhpur, Rajasthan

Annual Review Workshop of NIAP — Network Project at IGKV, Raipur,
Chhattisgarh

32 Annual Conference of Agricultural Economics Research Association on
Digitization of Agriculture for Higher, Sustainable and Inclusive Growth, held at
IGKYV, Raipur, Chhattisgarh

16™ Annual Workshop of All India Network Project on Harvesting Processing and
Value Addition of Natural Resins and Gums (virtual mode)
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Participant(s)
B.L. Manjunatha

Devendra Singh
Mabhipal Choudhary
Manoj Parihar
Shrvan Kumar
Shiran K.

Changchuk Lamo

Rajwant K. Kalia
Rakesh Pathak

Aman Verma

R.S. Shekhawat

R.S. Shekhawat

Archana Verma
Saurabh Swami
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Essay competition on the occasion of World Hindi
Day: &= &1 71Ra I3 URARS A1 4 A g a& v
TR 10 SR BT FRIM H TR ST SRIFI AAfd, FRgR—2
@ Teargu™ # ey wRRfar @1 smare fear war | afoifiar 3§
TR TS BRI AR & SR Rerd 9ew driadl go
& FRANTRITEA], BIoNI, ATHRI, R e W1 gforss 91, IR

AR YRICTd HAeToT, sl fAenerd, A1 GReT del, STarex Jared
ey anfe & wiffel = Wi o |

Ui THEIT €61 T ST/ Visit of QRT: Dr. Gurbachan
Singh, Former Chairman, ASRB and Chairman of the
QRT, along with the QRT members viz., Dr. Y.S.
Ramakrishna, Former Director, CRIDA; Dr. P.C. Sharma,
Former Director, CSSRI; Dr. B. Shridhar, Former Dean,
College of Agrl. Engineering, TNAU; Dr. Putan Singh,
Emeritus Professor, IVRI, Bareli and Dr. O.P. Yadav,

Director, CAZRI, Dr. P. Santra, Member Secretary of
QRT visited the institute headquarters during January
23-25 and RRS, Jaisalmer during March 12-13. Detailed
presentation about the work done at the institute during
the review period was presented by the Member Secretary
followed by Heads of divisions and RRSs. The team
interacted with all the staff of the institute and officials of
the state line departments and asked for their expectations,
suggestions and challenges/problems faced by them. The
team gave emphasis on strengthening of the RRS,
Jaisalmer by establishing new orchards of date palm, ber,
pomegranate and budded khejri at Chandan farm and to
establish plantation of hardy fruits and trees on rocky land
area of the station.

HiY we ferar sheamuT e Wt it Shetret Siterdt R s
G T, W& 1 2T/Shri Kailash Choudhary,
MoS for Agriculture and Farmers Welfare visited
RRS, Leh: Sh. Kailash Choudhary, Minister of State for
Agriculture and Farmers Welfare visited the Regional
Research Station, Leh on February 11. He was
accompanied by Shri Jamyang Tsering Namgyal,
Member of Parliament from Ladakh. Hon'ble Minister
interacted with local farmers and briefed them about the
different schemes of union government for farming
community of Ladakh region and highlighted that
agriculture sector in Ladakh would be booming through
good agricultural practices. Shri Namgyal stressed that
RRS, Leh should be strengthened further to address the
complexities of farming in the most challenging Ladakh

'-‘
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region. Executive Councilor for Agriculture, LAHDC,
Leh, Shri Stanzin Chosphel also addressed farmers and
thanked Hon'ble MoS for encouraging farming
community of this region during harsh winter time.
Improved agricultural equipments and inputs were
provided in Hemis and Shang villages which were
selected under Tribal Sub-Plan of Government of India.
Dignitaries also visited Matho village. On this occasion,
farmers-scientists interaction meeting was held at the
RRS. Dr. Maheshwar Singh, Head of the RRS, Leh
highlighted the fostering collaboration and exchange of
knowledge between farmers and scientists for the
advancement of agriculture in the Ladakh region. The
program witnessed participation from SKUAST,
HMAARI and KVKs of Leh and Nyoma. Progressive
farmers shared their experience in farming sector and
hailed the efforts of CAZRI-RRS, Leh.

T, JRTE. W, ud giee, ¥ qd wertie,
WTHATT H S/ Visit of Dr. R.S. Paroda, Ex-
Secretary, DARE & Ex-Director General, ICAR:
Padma Bhushan Dr. R.S. Paroda, Former Secretary,
Department of Agricultural Research and Education
(DARE), and Former Director General, ICAR visited the
institute on February 09. He appreciated the work done on
integrated farming systems and new initiatives in arid
horticulture (orchards of dragon fruit, fig etc.), agri-
voltaic system, cumin breeding block, agroforestry with
Melia dubia and Gmelina arborea, alternate fodder
resources like spineless cactus, moringa and napier grass.
Dr. Paroda appreciated the role of the institute in
controlling sand dunes in the Thar Desert and for
developing and deploying the agri-technologies that not
only increased productivity but also enhanced the
resilience of farming in one of the most challenging agro-

ecosystems of the world. He appreciated the innovations
being undertaken by the institute in the field of protected
cultivation of high-value crops, fodder production and
seed spices. Earlier, he was accorded a warm welcome by
the Director and whole staff of the institute. Director,
Dr. O.P. Yadav presented an overview of research
strategies and achievements of the institute.

. TH@H WEd, ST WENeyieh (TASIRUH) T
HITH, ST T ST/ Visit of Dr. S.K. Chaudhari,
DDG (NRM) to RRS, Jaisalmer: Dr. S.K. Chaudhari,
Deputy Director General (NRM), ICAR, New Delhi
along with Dr. V.K. Mishra, Director, ICAR Research
Complex for Northeast Hill Region, Umiam;
Dr. M. Madhu, Director, ICAR-Indian Institute of Soil
and Water Conservation, Dehradun; and Dr. O.P. Yadav,
Director, ICAR-CAZRI, Jodhpur visited the Regional
Research Station, Jaisalmer during February 17-19.
Before vising RRS, Jaisalmer, the distinguished guests
visited the institute's headquarters. Dr. S.K. Chaudhari
suggested the conjunctive use of available saline water,
strengthening of available pasture of Lasiurus sindicus,
increasing area under date palm and ber and establishment
of pomegranate orchards. Dr. Chaudhari also emphasized
the need to install solar panels for harvesting long
sunshine hours and expansion of cultivable area adjacent
to the national highway. Dr. V.K. Mishra gave emphasis
on diversification of cropping systems and use of mulch in
the arid region. Dr. M. Madhu talked about conservation
of natural resources and sand dune stabilization. Director,
Dr. Yadav suggested the development of blocks of arid
fruit trees in the campus as well as adjoining areas to the
campus. The team visited Damodra khadin and interacted
with the farmers and emphasized on adoption of latest
technologies for moisture conservation and natural
farming.

e L
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Dr. S.K. Datta, Former DDG (Crop Science) delivered
alecture: Dr. S.K. Datta, Former Vice Chancellor, Visva-
Bharati University, Santiniketan, West Bengal, and
Former DDG (Crop Science), ICAR visited the institute
on February 05. He appreciated the institute's approach of
addressing the issues related to arid farming in totality.
Director, Dr. O.P. Yadav welcomed Dr. Datta and gave a
brief introduction of the Guest Speaker. Dr. Datta
delivered a lecture on 'Science and innovations in crop
biotechnology to meet the challenges of smart
agriculture'. He elaborated the importance of
biotechnology playing a crucial role in addressing the
challenges of smart agriculture by enhancing crop yield,
resilience and sustainability. He highlighted that advances
in crop biotechnology and smart agriculture like
genetically modified crops, pest and disease resistance,
genomic selection, IoT and sensor-based technology,
gene editing, smart sensors and robotics, and climate
resilient crops can address the growing global demand of
food while minimizing environmental impacts and

promoting sustainable farming practices. The lecture was
attended by 50 participants.
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1. . A SN S | SIHeT ey 3
AN Jad’ U ST/ Dr. P. Ramasamy's talk
on 'Pearl millet: Research focus in the US and
collaborative efforts': Dr. P. Ramasamy, Proessor
(Sorghum and Pearl Millet Breeding), Kansas State
University, Agriculture Research Centre, Kansas, USA
delivered a lecture on 'Pearl millet: Research focus in the
US and collaborative efforts' on February 13, which was
attended by the scientists and technical staff of the
institute. He presented a comprehensive review of major
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pearl millet and sorghum growing areas of the world. Dr.

Ramasamy also pointed out that though his team is
conducting comprehensive research on these crops in
USA, these crops are mainly grown for fodder purposes
there. As pearl millet is a major crop of Rajasthan and the
institute has been working on breeding and management
aspects of this crop, it is obsiviously a potential partener
for future research endevours. Director, Dr. O.P. Yadav
shared his experiences of pearl millet breeding for
challenged agro-ecology of arid parts of India and
expressed his desire to have a collaborative breeding
program with Dr. Ramasamy and his team at Kansas.
Dr. Ramasamy also visited the experimental and
demonstration fields of the institute and appreciated the
work done here to address various aspects of arid
agricuture and management of fragile natural resources.

JgfHAt, e i AFeRl W S8 ITEitwa/

Interaction meeting of entrepreneurs, industries and
scientists: An interactive meet among entrepreneurs,
industries and scientists was organized on February 02
under the aegis of Agri-business Incubation Centre (ABI)
of'the institute. The Chief Guest of the program, Dr. Neeru
Bhooshan, ADG (IP & TM) emphasized the need of more
small startups in agriculture and allied sectors to create
employment opportunities in rural areas. She further
highlighted that ICAR technologies can be a game
changer for achievement of this goal. The special guest of
the program, Shri N.K. Jain, President, Jodhpur Industrial
Association emphasized the importance of integration of
scientific outputs and economics and said that more ICAR
technologies should be transferred to industry. He showed
concerns about low number of NABL-accredited
laboratories and highlighted the importance of liaison
between industry and academia to support development
of business ventures. Another special guest of the
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program, Shri Rakesh Dave, CEO, Umalakshmi Organics
Private Ltd., Jodhpur underlined the role of agro-industry
sector in enhancing the development and pointed out
that development of agro-industry sector will play a
pivotal role in increasing agricultural GDP. Director,
Dr. O.P. Yadav highlighted the importance of industry
oriented outputs from agricultural research in the current
scenario. The meeting elaborately discussed the
possibilities of linkage between academic and industrial
perspective. The meeting also provided a platform to the
stakeholders to showcase the recent innovations and
strengthen convergence to develop business ventures in
agriculture and allied sectors.

‘ST o dmemiier § orest iy ugfear W fwEm
QiRTeTuT/ Farmers' training on 'Good agricultural
practices in cumin and isabgol': A farmers training on
'Good agricultural practices in cumin and isabgol' was
organized under the DBT funded project 'Establishing
Biotech —KISAN Hub (Western Dry region's Aspirational
districts of Jaisalmer)' at Chandan experimental farm of
RRS, Jaisalmer on February 13. A total of 100 farmers
participated in this training program. Dr. R.S. Mehta
briefed the farmers about the project and highlighted
the importance of adopting good agricultural practices
for getting quality cumin and isabgol production.

Dr. Sobitha, Assistant Professor, Livestock Research
Station, Chandan talked about the adoption of various
agricultural schemes by the farmers. The program
concluded with visit of demonstration fields and the
farmers expressed gratitude for conducting
demonstrations in their village.

T & hHenat o feru faqm ar=n/Science walk for

the institute staff: 'Science Walks' were conducted for
scientific, administrative and technical staff of the
institute to demonstrate experimental and other field
activities during the rabi season. The event was conducted
during February 05-07 in the research farm of the
institute. Four fields were identified viz., integrated
farming cafeteria, cumin breeding block, horticulture
block and integrated farming system (IFS) field. At each
point, detailed discussion about the plant species/crops,
varieties, date of sowing, agronomic practices, planting
method and spacing was done with the concerned
scientists. Integrated Farming Cafeteria showcased crop
diversification with different varieties of isabgol, cumin,
mustard (yellow and black) fenugreek, and super foods
like chia, quinoa and grain amaranth. In Horticulture
block, participants saw different ber varieties and
concerned scientist and technical officers provided useful
information about plantation and pharmacological
properties of different ber varieties. Similarly, concept of
IFS and performances of fodder beat, mustard, wheat,
coriander and chamomile were also shown and explained.

=} - A JOCT RS

TRI™ @& WRart 3o U Uk U  hrvIen-
He-Wst/ A 'Walking workshop-cum-seminar' in
desert areas of Rajasthan: The institute, along with
EIACP-RP on Combating Desertification unit, organized
a walking workshop during March 06-07 in a traverse
through the desert areas in Jodhpur and Jaisalmer districts.



Its objective was to provide basic information and

understanding of desert natural resources (terrain,
landforms, vegetation, soil and water), agriculture and
ongoing desertification processes. Total 22 scientists,
representing 10 ARS disciplines (Soil Science, Soil and
Water conservations Engineering, Agronomy,
Agricultural Meteorology, Plant Pathology, Plant
Biochemistry, Agriculture Structure and Process
Engineering, Farm Machinery and Power, Home Science)
and EIACP staff participated in this workshop.

‘I ST SATET daiteRal’ faed u¥ WiEAR/ Seminar

on 'Advanced cumin production technologies': RRS,
Jaisalmer, in collaboration with ICAR-NRC on Seed
Spices, Ajmer organized a two-day district level seminar

on 'Advanced cumin production technologies' during
March 19-20 at Chandan experimental area of the station.
Dr. Vinay Bhardwaj, Director, NRCSS inaugurated the
program and gave welcome address. He called upon the
participant to focus on the research achievements on
cumin for addressing the emerging problems. Head of the
station, Dr. R.S. Mehta elaborated the good agricultural
practices of cumin cultivation to increase its productivity.

Five scientists from the RRS, four scientists from
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NRCSS, Ajmer and one assistant professor from LRS,
Chandan participated in the program and delivered
lectures for the better production and marketing of cumin.
During the seminar, a demonstration on use of drone for
spraying of fertilizer and pesticides was also organized for
the participants. A total of 100 participants attended the
seminar and discussed and deliberated on various aspects
of cumin production.

‘Tfera @t o dgq el o Wy TH dar e
fawa WX SmrEeRar RTfaR/ Awareness camp on 'Raising
of healthy vegetables nursery under protected
cultivation': Regional Research Station, Leh organised a
one-day awareness camp on 'Raising of healthy
vegetables nursery under protected cultivation' at
Khardong Takmar and Farka villages on March 20. More
than 40 farmers of Takmar and Farka villages participated
in the program. Dr. Maheshwar Singh briefed the farmers
on raising healthy vegetable nurseries, soil preparation,
seed selection, sowing and transplanting techniques. The
interactive nature of the program allowed farmers to ask
questions and share feedback. Additionally, various
vegetables seed material, pea seeds and black mulching
sheets were given to the farmers and a demonstration on
cucumber cultivation under protected structures was

given.

YTeh{deh @l UX STehdl ShTEichd/ Awareness program

on natural farming: Krishi Vigyan Kendra, Pali
organized an awareness program on natural farming at
Vayad village of Rohat block on March 15 under the
project 'Out-scaling of natural farming to increase the
awareness about natural farming among the farmers'. In
the program, Dr. A.S. Tetarwal and Dr. Chandan Kumar,
SMSs delivered lectures on the concept of natural
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farming and its different components. They further talked

in detail about the benefits of natural farming in terms of
low input cost and high market prices of quality produce.
About 19 farmers,
stakeholders participated in the program.

YT Wit foram | ffr Swreiehn st ERUT/ Telecast

of PM Kisan Samman Nidhi program: PM Kisan
Samman Nidhi program was covered by KVK, Jodhpur

16 farm women and 4 other

through live screening of release of 16" installment of
PM KISAN on February 28. The main objective was to
show the live program of release of 16" installment of
PM KISAN and create awareness among farmers. Total
59 farmers and 6 others officials actively participated
in the program. Krishi Vigyan Kendra, Pali also arranged
a live telecast of PM Kisan Samman Nidhi program,
which was broadcasted on February 28 from Yavatmal,
Maharashtra. During the program, Hon'ble Prime
Minister released 16" installment of Samman Nidhi
that was transferred directly to beneficiary farmers'
bank accounts. In the program held at Pali, about 115
farmers and farm women witnessed the live telecasted
event.

i form g, urelt 3 farenfia wRa Herew ama & s
o/ Participation in Viksit Bharat Sankalp Yatra at
Pali: Krishi Vigyan Kendra, Pali took active participation
in 19 Viksit Bharat Sankalp Yatras at gram panchayats of
Pali, Marwar, Bali, Sojat, Rohat, Sumerpur and Rani
blocks of Pali district, following the directions received
from ICAR, New Delhi. The Yatra was started by Hon'ble
Prime Minister to increase the awareness among people
about different public welfare schemes of the Central
Government. A total of 1500 men and 1350 women got
benefitted from the Yatras.

Uoedia wHtgT @ W &g HuT W, |«
2/ Visit of QRT to RRS, Bhuj: The QRT of the
institute consisting of Chairman, Dr. Gurbachan Singh
(former Chairman, ASRB) and Member, Dr. P.C. Sharma
(former Director, ICAR-CSSRI, Karnal) along with
Director, Dr. O.P. Yadav and Member Secretary, Dr.
Priyabrata Santra visited Regional Research Station, Bhuj
during April 17-18. On April 17, the QRT team along with
scientists of the station visited the research farm and
experimental plots of the station, followed by a
stakeholder meeting with state line departments, other
relevant departments, progressive farmers and Farmers'
Producer Organization (FPO). In the stakeholder meeting,
a total of 42 personnel including representatives from
diverse groups such as Agriculture Technology and
Management Agency (ATMA), National Bank for
Agriculture and Rural Development (NABARD), Rural
Self Employment Training Institute (RSETI), Airport
Authority, Centre of Excellence for Date Palm,

Government Medicinal Plants Garden, Locust-cum-
Integrated Pest Management Centre, FPO Satvik, Ajrakh
Handicraft Group, schools and farmers participated. The




QRT encouraged the linkages among different
stakeholders for upliftment and faster progress of the
agricultural sector in the region. On April 18, the
members of QRT visited the Banni grasslands to
understand more about the current situation of the
grasslands. The QRT showed interest in efforts made by
Forest Department in addressing the fodder shortage for
the livestock owned by 'Maldharis', which is the major
community of people residing in the Banni area.

Gl STTHAT T, T8 G WIS o higl W ST&ehal
TotfeR/ Awareness Camp on Onion Maggot by RRS,
Leh: An awareness camp was organized by RRS, Leh in
Tangtse and Durbuk villages on April 23. The program
was conducted in collaboration with Department of
Agriculture, LAHDC-Leh. This initiative aimed at
educating local farmers about effective pest management
techniques to safeguard onion crop. The camp focused on
imparting knowledge for identifying and controlling
onion maggot infestations. In the camp, practical
demonstrations and interactive discussions were held to
ensure that farmers gain practical insights to mitigate the
impact of onion maggots on the yield.

i

TEIEAE
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kg i i ik
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da-feada wivre fae@ swrEed/ Three-day  Skill
Development Program: A three-day Skill Development
Program (SDP) on 'Pearl Millet Nutri-Cookies' was
organized during April 25-27 as part of NABARD-funded
Project on 'Model Nutri Village with Millets'. The
program aimed at empowering the farmers of the Self-
Help Group 'dai Mata Millet Samuh' by providing them
training and support for formulating different types of
pearl millet cookies. The participants were provided
hands-on training with processing machines such as
dough kneaders, chakkis (traditional mills), rolling
machines and vacuum packing machines by ensuring that
they could apply the skills learned directly to the
production processes. The program also included sharing
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plans and views for establishing a processing unit in the

village to further enhance the SHG's production
capabilities and promoting sustainable livelihoods
through millet-based products. Chief guest, Sh. Manish
Manda, District Development Manager, NABARD,
Jodhpur, in his address, discussed about different
governmental schemes to support farmers in their
ventures. The farmers were provided certificates on
completion of the training program. The program was
attended by a total of 16 participants.

HEIT TEA Afufa (S ) @t 93/ Institute

Research Committee (IRC) meeting: Institute Research
Committee meeting was held during May 06-13 to review
the progress of on-going and concluded research projects.
The meeting was held in physical mode except on May 13
when the meeting took place in hybrid mode. Director,
Dr. O.P. Yadav shared his ideas on 'Communicating
Science in Today's Times' and asked to focus on multi-
disciplinary research and publications. Progress report of
21 concluding institute projects and 55 ongoing institute
projects were presented by the concerned scientists.
Twenty new project proposals were presented in the
meeting. In addition, presentations on few institute
activities such as AKMU, ITMU, QRT, Krishi Portal,
SCSP, TSP, ABI, AINP (VPM), HRD, KVKs, RAC and

iulkis
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ARMS were made. On last day of the meeting, an
interaction session to discuss general issues related to
research was also held with officers of administration
and accounts in which CAO (SG) (Sh. Suresh Kumar),
Comptroller (Mrs. Sunita Arya), SAO, AOs and FAOs
participated.

T qul fdfem & wiftreRtor & e (uvTaer @
T U ), Sf. o= e &l SR/Dr. Ravinder
Yadav, Director (AH&F), National Rainfed Area
Agency visited climate resilient technological
interventions on May 10, which were demonstrated by
CAZRI-Krishi Vigyan Kendra, Jodhpur at adopted village
Lunawas Khara in Luni Panchayat Samiti of Jodhpur
district under NICRA-TDC project. During the visit, he
interacted with 34 farmers, 12 farm women and staff of
Krishi Vigyan Kendra. He also visited the different
demonstrated units established in the institute's research
farm as well as at KVK, Jodhpur.

THIST-iY TR g, SeUy sl 404t SRR Tegeh
wfufa st A8H/40" Scientific Advisory Committee
(SAC) Meeting of CAZRI-Krishi Vigyan Kendra,
Jodhpur for the year-2024 was held on May 29 at
ICAR-CAZRI, Jodhpur. The main agenda of the meeting
was to review the progress report for the year 2024
(January to May 2024) and finalize the Action Plan for the
year 2024. The meeting was chaired by Dr. Sumant Vyas,
Director (Acting) of the institute. In the meeting, Dr. B.S.
Rathore (Head), presented Action Taken Report on the
recommendations of the last year. Afterwards, all subject
matter specialists presented the progress report. In the
meeting, Dr. J.P. Mishra, Director, ATARI, Zone-II,
Jodhpur, Dr. V.S. Jaitawat, Director, Agriculture
Extension, Agriculture University, Jodhpur, Horticulture
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Expert, Dr. Dheeraj Singh, Head, Divison of Integrated
Farming System of CAZRI, Project Director, ATMA,
District Development Manager, NABARD, Jodhpur, with
other members from the line departments, State

Government officials, progressive farmers and
farmwoman were present.

UeEdia OHteT I W &S STTH T, OE Wl
@U/QRT Team visited Regional Research Station,
Leh: Members of Quinquennial Review Team (QRT) of
the institute, Dr. P.C. Sharma and Dr. Jigmet Yangchen
visited CAZRI-Regional Research Station, Leh during
June 01-02. A stakeholder meet was also held during the
visit where the QRT members had an interaction with
personnel from local research institutions and state line
departments along with farmers of Hemis village. In the
stakeholder meet, Dr. Dorjay Namgyal, Associate
Director (R&E), High Mountain Altitude Arid
Agriculture Research Institute (HMAARI), SKUAST-K,

Mr. Tsewang Phuntsog, Director, Horticulture

Department, UT of Ladakh, Mr. Shakeel-ur-Rehman,
Sub-Divisional Agricultural Officer, State Agriculture
Department, Leh, Dr. Mohd. Ismail, Department of
Animal Husbandry, Dr. Phuntsog Tundup, Head, KVK,
Nyoma, and Head and members of Hemis village (Tribal




Sub-Plan beneficiaries), along with Dr. M.S. Kanwar,
Head of the station and staff members participated. In the
meeting, several topics related to agriculture sector in
Ladakh especially organic agriculture, agricultural
research and education in Ladakh, livestock scenario,
horticulture, etc. were discussed. The QRT members
appreciated the efforts of regional station in providing
material and technical inputs to the farmers.

Hiuw feram T i wEenm T Sem UERUT/ Live

Telecast of PM Kisan Samman Nidhi Program:
KVK, Bhuj arranged live streaming of Prime Minister's
Kisan Samman Nidhi Yojana on June 18 at Kotda Chakar
village in Bhuj taluka. In this event, a total of 107
participants participated. In the telecasted event, the
Hon'ble Prime Minister released 17" installment directly
to beneficiary farmers' bank accounts. The event allowed
the participants to witness the transparency in dispensing
the installment under the government scheme and
outreach efforts in rural communities. KVK, Pali also
arranged the live telecast of the program, which was
broadcasted from Varanasi, Uttar Pradesh on June 18. In
the program, Hon'ble Prime Minister addressed the
farmers in hybrid mode, and interacted with few farmers
from different part of the country. In Pali, about 82
farmers witnessed the live telecasted event.

o

T i wHEA o AR (A gRT SeTET &g & i
‘Jﬁ’Taa'UT/ Two On-farm Trainings for Scientific kharif

Crop Production Technologies one in Pichiyak and
Kalauna villages of Bilara block in Jodhpur on June 20

and another in Melva village of Luni block in Jodhpur on
June 21 were organized by Division of Transfer of
Technology and Training. A total of 39 farmers and
farmwomen participated in the trainings. Seeds of
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improved varieties of mung bean (var. IPM 205-7/Viraat)
and clusterbean (var. RGC 936) were distributed to the
participating farmers for organizing technology

demonstrations at their farms in upcoming kharif season.
Sh. Om Prakash Choudhary, Agriculture Supervisor of
Pichiyak and Kalauna villages participated in the
program.

W@ fog wisfem W UidTeroT  wEi%H/ Training

Program on Hydrological Modeling: The institute
organized one-week training course on Hydrological
Modeling using Soil and Water Assessment Tool (SWAT)
jointly with National Institute of Hydrology (NIH), North
Western Regional Centre, Jodhpur during June 24-28. In
the inaugural session, Chief Guest, Dr. O.P. Yadav,
Director, CAZRI, emphasized the importance of
hydrological modeling in agriculture sector, especially in
crop production and agricultural water management
under the impacts of climate change. At the beginning of
the program, Dr. Saurabh Nema, Scientist, NIH,
highlighted the objectives and content of the training
along with details of participants attending the training
program. Dr. Manish Nema, Scientist, NIH, Roorkee
discussed the effective use of hydrological modeling

techniques in water resources management and capacity
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building. Dr. Priyabrata Santra, Convener and Head of
Division of Natural Resources, CAZRI, underlined the
importance of hydrological modeling in understanding
water resources and agricultural water management.
A total of 20 researchers, scientists and academicians
from different parts of the country having diverse
backgrounds were registered for the training. The training
consisted of theoretical lectures as well as practical
hands-on use of SWAT in hydrological modeling of
water resources.

HTH FHEA A1 o T2 & ®F | W SR W 5STHH

SHTEYTTET/ Interface Workshop on Solar appliances as
component of PM KUSUM Yojana: KVK, Jodhpur, in
collaboration with GIZ India and Division of Agricultural
Energy and Renewable Energy, organized one-day
Interface Workshop on Solar Appliances on June 26 to
redefine the thrust areas for popularizing the solar
appliances. In the workshop, a total of 53 beneficiary
farmers of PM KUSUM Yojana along with Heads of
KVKs located in arid region participated.

. TH@H Wud, SU WEeyieh (TASIRUH) T
ANANTH, @& & /Dr. S.K. Chaudhari, DDG
(NRM) visited RRS, Leh: Dr. S.K. Chaudhari, Deputy
Director General (NRM), ICAR, New Delhi visited RRS,
Leh on July 6 along with Dr. O.P. Yadav, Director, CAZRI;
Dr. Laxmikant, Director, VPKAS, Almora; Dr. K.K.
Mishra, Head, Division of Plant Protection, VPKAS,
Almora. During this visit, a farmer-scientist interaction
meet cum farmer empowerment program was organized
by the RRS. The farmers expressed their gratitude
towards RRS, Leh for its continuous support and research
contributions, which have significantly benefited the
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local agricultural community. Dr. O.P. Yadav addressed

the farmers and emphasized the need for improved local
varieties to enhance agricultural production. Highlighting
the importance of introducing early varieties of maize and
mustard, he also discussed the redesigning of greenhouses
and the implementation of innovative technologies to
support agricultural development in Ladakh. Dr.
Laxmikant presented promising technologies developed
by VPKAS, Almora, which could be beneficial for
Ladakh as well. Dr. S.K. Chaudhari called for better
coordination among all the institutes involved in
agricultural research and development in Ladakh. He also
stressed on the need to redesign greenhouse technologies
to make them more effective and affordable. Mulching
sheets were distributed to the farmers during the program.

ST AN v, S (wEA faqm ) T NeINud, 7E
T SR1/Dr. T.R. Sharma, DDG (Crop Science) visited
RRS, Leh: Dr. T.R. Sharma, Deputy Director General
(Crop Science), ICAR, New Delhi visited the RRS, Leh.
He was accompanied by Dr. VK. Yadav, Project
Coordinator, IGFRI, Jhansi. Dr. M.S. Kanwar, Head,
RRS, Leh and the RRS staff warmly welcomed the
dignitaries and provided an overview of the research and




extension work undertaken there, especially in the fields
of crop cultivation, vegetable production and
agroforestry. Dr. Sharma emphasized the need to focus on
fodder trees and native grasses, particularly legumes, to
ensure fodder security during the winter months for
addressing the unique challenges posed by the cold arid
climate.

St tsft TR, WETeeh HETvseeh, ATars, STEuY ol
e ST/ Mrs. Rajashree Mankame, Assistant
General Manager, NABARD, Jaipur visited the
institute: The 2" Quarterly Monitoring Visit (2024-25) of
NABARD-sponsored project on 'Developing a model for
harvesting rainwater and solar energy to sustain arid
agriculture' was held in the institute on September 26.
Mrs. Rajashree Mankame, Assistant General Manager
(AGM), NABARD, Jaipur along with Shri Manish
Manda, District Development Manager (DDM),
NABARD, Jodhpur attended the monitoring visit. Dr.
Priyabrata Santra welcomed AGM and DDM to the
research farm of the institute and showed the field
activities undertaken in the project. Dr. Deepesh
Machiwal explained about the important findings and
physical achievements of the project. Some of the issues
and their probable solutions related to project activities
were also discussed. Director, Dr. O.P. Yadav emphasized
on the highly intense rainfall storms received during the
monsoon season this year which had a significant impact

on the project activities.

‘Fify-Tarar fga@’ 1 WA/ Agri-Innovation Day
organized: The institute organized an 'Agri-Innovation
Day' on September 19 to showcase its innovations in arid
agriculture. More than 600 farmers and farm-women from
different villages of Jodhpur district were invited to
interact with scientists in the experimental fields itself.
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The farmers enquired about, appreciated and absorbed the
agri-innovations being carried out at the institute. The
scientists also got benefitted by knowing the requirements
of'the stakeholders (farmers). Integrated farming cafeteria
was a one stop place that had showcased different

components like a number of kharif crop varieties,
horticultural crops, round the year fodder production
technology, water harvesting and its utilization, and
agroforestry. The interaction of these components was
well explained in integrated farming system experiment.

‘TR YoT’ ST M/ Science Walk organized: The
ongoing experimental activities at the institute's research
farm during the kharif season were demonstrated to the
scientific, technical and administrative staff through a
guided 'Science Walk' during September 10-11. Director
of the institute, all the scientists and technical staff, chief
administrative officer, comptroller, administrative,
finance and audit officers participated in the science walk
with great interest. Eight demonstration/fields were
identified for the walk viz., integrated farming cafeteria,
eddy flux tower block, seed production block, natural
resource monitoring field, agroforestry block, grass seed
production block, integrated farming system and agri-

- i -
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ecotourism park. At each point, research highlights
containing information about the crops, plant species,
varieties, date of sowing, agronomic practices, seed
sowing methods and spacing were explained by the
scientists.

Tl TA.UA. TeMaT SMEUEUETH Wid & /Dr. N.S.
Randhawa ISSS memorial lecture: Jodhpur chapter of
the Indian Society of Soil Science (ISSS) organized the
25" Dr. N.S. Randhawa ISSS Memorial lecture on
September 20 at the institute. The talk on
"Thermodynamic characterization of soil organic matter'
was delivered by Dr. S.C. Datta, Former ICAR-Emeritus
Scientist and Principal Scientist, Division of Soil Science
and Agricultural Chemistry, [CAR-IARI, New Delhi. He
emphasized that studying the energetics of organic matter
is an emerging field of research which may help in
understanding the decomposability of organic matter as
well as the microbiological processes for organic matter
stabilization in the soils. The president of the Jodhpur
chapter of ISSS, Dr. Priyabrata Santra briefed about the
program overview, memorial lecture and introduced the
speaker to the house. Dr. S.P.S. Tanwar welcomed the
speaker and appreciated the efforts of Jodhpur chapter of
ISSS for conducting such a program. He pointed out that
SOM decomposition, stabilization and carbon
sequestration are critical and the cumbersome processes
in arid production system and encouraged the scientists to
intensify research efforts for characterization and
stabilization of SOM in soils of arid regions, especially in

context of natural and organic farming practices. A bi-
annual e-newsletter published by the Jodhpur chapter of
ISSS was also released by the dignitaries. More than 100
participants attended the program in hybrid mode.

‘Sa el @ SAreR’ wWosafiar fawra wreien/
EDP training on 'Production of bio-control agents':
A 30-day Entrepreneurship Development Program (EDP)
on 'Mass production of bio-control agents' was organized
under the aegis of Agri-Business Incubation (ABI) Center
of the institute from August 21 to September 19 to
enhance the skills and entrepreneurial capabilities of
participants in the area of bio-control agents, specifically
Trichoderma sp., which is used in agriculture for its
biological control properties. The program was structured
to provide comprehensive, hands-on training, enabling
participants to not only learn theoretical aspects but also to
practice the techniques necessary for the mass production
of Trichoderma. Three participants, Mr. Harmeet, Mrs.
Harleen and Mr. K.S. Bharadwaj, residents of Jodhpur
enrolled in the program for 30 days under the mentorship
of Dr. Ritu Mawar. Lectures by the scientists of CAZRI;
AU, Jodhpur; AU, Kota; JNKVV, Jabalpur on mass
multiplication of PGPR were arranged online as well as in
physical mode. A theoretical lecture was also conducted
for registration and licensing process of bio-control
agents. The participants shared their interest in utilizing
bio-control agents for management of agricultural and
horticultural crops and the training motivated them to
further explore the potential of bio-control agents.

e . i o=
A . & o

‘WTepfaer @i’ WX UITEIOT ek, Training program
on 'Natural farming': A 5-days training program on
'Natural farming' was conducted by KVK, Kukma-Bhuj
in collaboration with RRS, Bhuj, during September 6-10.
The program engaged 11 students pursuing B.Voc.
(Agriculture) at Lok Bharti Gramin Vidhyapeeth (Vishv
Vidyalaya), Sanosra, Bhavnagar, Gujarat. The training
delved into various pertinent topics, including the
significance of natural farming, an introduction to bio-
formulants, and their crucial role in soil fertility and crop



management. Participants gained insights into role of bio-
formulants in enhancing soil physico-chemical and

biological properties, vermi-composting, composting,
and the fundamentals of plant propagation and nursery
management. Practical sessions formed an integral part of
the training, allowing students to actively participate in
activities such as the preparation of bio-formulants,
vermi-composting, nursery techniques and advanced
plant propagation methods.

Aol @ fT ' gerar it sEEr wiver Jg W
UfITeTUT/ Training on 'Enhancing efficiency and
behavioural skills' for technicians: A one-week in-
house training on 'Enhancing efficiency and behavioural
skills' was organized for the technicians by HRD & HE
Unit of the institute during September 09-13. Seven
lectures and twelve practical demonstrations, including a
field visit, were organized during the training program.
Scientists, CAO, Comptroller and FAO of the institute
delivered lectures on several aspects, including the
organizational structure of ICAR, general administration

and conduct rules. A total of 27 technical staff members of
the institute participated in the training. Certificates of
participation were awarded to participants upon
successful completion of the program.
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‘ATERIETIE T § 2T fageisut’ u¥ Uf¥Tetut/ Training
on 'Data analysis in Microsoft Excel': A one-week in-
house training on 'Data analysis in Microsoft Excel' for
technical staff was organized by HRD & HE unit of the
institute during September 02-06. Widely used options
and commands of Microsoft Excel were demonstrated
through presentations along with separate hands-on
sessions during the training program. Dr. O.P. Yadav,
Director, highlighted the power of Excel software in his
valedictory address. He mentioned that it is one of the
strongest software that has several in-built features and its

full potential has not yet been realized. A total of 21
technical staff of the institute participated in the training.
Certificates of participation were provided to all the
participants on successful completion of training.

Fu Afgensit & fou S ugres Sare drarfifeat
W YAT Ut/ On-farm trainings on scientific
livestock production technologies for farm women:
Four on-farm trainings on 'Scientific livestock production
technologies in arid regions' were organized at Dantiwada
(Mandore tehsil), Balarwa (Tinwri tehsil), Bankliya
(Pipar tehsil) and Bisalpur (Mandore tehsil) villages on
August 28-29 and September 03-05. The total number of
farm women who participated were 25 (Dantiwada), 33
(Balarwa), 32 (Bankliya) and 44 (Bisalpur), respectively.
The trainings focused on contribution of livestock to their
livelihoods and the need to adopt scientific livestock
production technologies for enhancing incomes. The
scientific technologies/practices such as importance of
timely feeding colostrums to the new born calves, benefits
of feeding supplements, deworming for both small and
large ruminants, timely weaning of young ones,
importance of feeding green fodder, breeding through
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artificial insemination or pedigreed bull, importance of
closed covered animal housing, keeping different groups
of animals separately, vaccination and right way of
milking were discussed. The role of women in livestock

sector and scope of dairy/livestock enterprises in the
region were also highlighted. Napier grass cuttings were
distributed to farm-women. Agriculture Supervisor of
Bankliya, Shri Shravan Kumar Kumawat and Agriculture
Supervisor of Bisalpur Shri B.R. Choudhary, Shri Pola
Ram and Smt. Raju Devi participated as resource persons
and provided details on schemes implemented by
Livestock Department, Government of Rajasthan.

Saitet faw iftra arees-foram ga afiEsmT & sl
foram-aanfeh HaTE Sosh-Hg-Me faawur sreisd/
Farmer-scientist interaction meeting-cum-input
distribution program under DBT funded Biotech-
KISAN Hub project: A farmer-scientist interaction
meeting-cum-input distribution program was organized
for conducting demonstrations on vegetable clusterbean
under DBT funded project 'Establishing of Biotech-
KISAN Hub (Western dry region's aspirational districts of

Sirohi and Jaisalmer)' at Chandan on July 06 and at Bada
bagh on July 08. Scientist of RRS, Jaisalmer explained all
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the aspects of vegetable clusterbean production giving
major emphasis on good agriculture practices for quality
production of vegetables. After meeting, seeds of
improved variety of vegetable clusterbean and
micronutrients were distributed. Dr. R.S. Mehta, Head of
the RRS, welcomed the farmers and briefed about good
agricultural practices for production of vegetable
clusterbean in arid region.

gfta IrqEa™ W, 9§ § st o= Ud oA
Shhe AT/ Millets and legumes cafeteria at RRS, Bhuj:
A millets and legumes cafeteria was established at the
research farm of RRS, Bhuj with the objective of creating
awareness about the importance of millets and legumes in
human diet and rural economy among farmers as well as
the general public and to demonstrate the cultivation of
millets using modern agro-techniques. The cafeteria had
improved varieties of nine millets, namely pearl millet,
sorghum, finger millet, little millet, barnyard millet, proso
millet, foxtail millet, kodo millet and brown top millet,
comprising a total of 30 varieties. The legumes and
oilseeds included in the cafeteria were groundnut, moth
bean, horse gram, black gram, mungbean, cowpea,
sesame and pigeon pea, comprising total of 34 varieties.

Tk @i stefariieh S@eh/Half yearly meeting of

NRAKAS: "RI&N  (IoWWT wraf=ag= aff)
(Frafea—2) @1 efaie 48® 19 Jols BN AR H
BIoNI aeres Sf. i1l ATed @ edear § mAioTd al
TS| €. a%d 7 FEl 5 TR Fraferdl gRT TSI
PRI § B T T IREHT & | 96h H ARG
PRI & 70 W S FH@E!/aiERT T 9RT o |
RIHTH—2 ® I 16 (IS Ud FeRT Afd i 71
BAR TTd - AT BT FRT (AT 3R T 3 SEgR H




RIGT & A BRI & F8dNT I ST &)
Tfafaferr fFafia wu & Smford @) S <81 € | dHary
wfomr Ay dwed (G ), &F g Hded
Fa—ufem (g REHR) iR Dal Yh &3 ATHe
I (T REPR) BT IS & ISP HIIadd &
forg rormT Wes &R T uF | | fohar |
Io% B IR e Fd feaq & vk R RId™I—2 §RT
far T | Heere & gw e JifteN @RS e),
s YR AR 1 AT TR & Fraffa seured &
oIy RIHNT D I TR 8D IMATNTT BRI DI I Dl

W9 fear|

f&=<<t um@areT &1 3/ Hindi Fortnight celebration:
el UEarsT IqaTe HARIE &7 3N 18 RIamR &I
T T | S99 TR R R & fewre, <F. Ul area
T =) YT & HE@ TR UBTYT STAT 3R Pal fh 9Ra &l
T 791 %' B, S &) &1 e 31 anfiaiRes w1er & w5y #
IUFTY ST T 7591 TS BT TeHd & | IISTHTST Bl ERB
ST & ®U H ST S aTelT T8 3avR 14 Ricde” 1949 BT
ARG T gIRT fe1Q T8 UfsTiye fHor &l are e &,
9 SRR forfd # Ry & 9RA 9 oF snfiratRas weT &
w0 ¥ 1T 5 T3 o | S 39 919 R 9 &1 & aw
YT & ®Y H AT 9¢ Ol & | AR & Y e
(RS 2N T HER A1ed F @G Gaee & qen
Ses1d I8 HAI SN Ud Bl Py HA Sfl & Hagl BT e
foar| Su fAcers QoMM 9 qarn e G # 18
TR ¥ 3 JfacaR dd IR Rl umarsT & favid
3fcen, 2= fewvr ud gy olkgd, U Hd, HFGSR W
fArprs | f3w<T Shur, JATY A9, fawel wierus yaeil, arg
fqare 9 wRfId Hiaar e ufoiar afd o 313
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AfeRNATATel &1 Mo fhar Sge | SR &
TR ARHRT (@R, IS), 1 G FAR §RT AT DI
ufdsm oo T3 3R s A1 8 I TRAR B T
e TRl @ U @l aLIHAT W I fear | 39
JTAER TR AT, $Mch Geiran oy = fa=) & wrafer
@ BT STET B b TEd ST W SR (3T | BriehH b
HeTer ST ST SRgTed gIRT fdhar T | & srgHer
I 3R Y fad des, HHH— H 2 ¥ 30 RdaR Th
fE&) = 7 &1 e o T, Rred §= St
BRI # R AT BT 9gET AT o7 | SgHTed AARIE
2 fceR BT Sl FY Hige DI JegeId § AT T
AT | S 1 1 AR 3 31rE o b 9 ¥ T8 &

1T AT AThR 5 AT DT AHT g1 | BIRIHH B SR

B fewor iR greuor, yen), ey oRgq, dichifold
qre—faare, faarear anfe fawat w fafa=r wfofrann &r
AT fepam T3 |

ik

F faqm &=, urelt @ SR Welgehn

wfufa &
aBiF/Meeting of Scientific Advisory Committee of
KVK, Pali: The meeting of the Scientific Advisory
Committee (SAC) was held on July 01 at KVK, Pali. The
meeting was chaired by Director, Dr. O.P. Yadav. He
emphasized on doing farming in a scientific way and

adopting agriculture as a profitable and attractive venture
by using the techniques developed by the institute and
agricultural universities. At the beginning of the program,
Dr. Manoj Kumar, Head of KVK welcomed all the
members of the committee and presented a detailed
description of the work done during the year and the
agricultural work plan of the center for the coming year.
Thereafter, the work progress of 2023 and work plan for
2024 on the different subjects were presented by
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respective SMSs. In the meeting, Dr. A.K. Shukla, Head,
Regional Research Station, Pali, Dr. Babulal Jangid,

Principal Scientist, ATARI, Jodhpur, Mr. Pradeep
Chhajed, Joint Director, Agriculture (Extension), Pali,
Mr. Vinod Dadhich, Assistant General Manager,
NABARD, Mr. Ramavatar, Assistant Director,
Horticulture, Pali, Mr. Ashok Rajpurohit, Assistant
Director, Agriculture (Extension), Pali, Mr. Rahul
Chaudhary, Officer, IFFCO, Dr. Raju Ram, Fisheries
Pali, Mr.

Rajpurohit, Nehru Yuva Kendra, Pali gave suggestions

Development Officer, Bhanwar Singh

related to their subject areas.

‘Ueh U Wi & W' ANEH/'Ek Ped Maa Ke Naam'
campaign: The institute organized 'Ek Ped Maa Ke
Naam' campaign at the institute farm on August 29.
Director, Dr. O.P. Yadav, heads of the divisions, scientists,
officers and other staff of the institute joined hands to
plant trees on this occasion. About 45 khejri saplings were

planted at the khejri provenance trial field of the institute.
KVK, Jodhpur also conducted 'Ek Ped Maa Ke Naam'
plantation event on August 29 for creating momentum to
global campaign at KVK, Jodhpur premises and farms.
Total 41 plants of different varieties of arid fruits and
ornamental plants were planted.
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WFAI-HR  GFT  @eldhg  WlqAiar-2023 1
RIS E Organized ICAR-Inter-Zonal Sports Meet-
2023: Inter-Zonal Sports Meet-2023 of ICAR was
organized by the institute during October 14-17. The four
days' games and sports were organized at Sports Complex
of the institute and Thakur Ji Mandir cricket ground,
Jodhpur. The winning players (550 nos.) including men
and women of various events from all the ICAR Institutes
of respective zones viz., North, South, East, West and
Central, participated in the Sports Meet. The Chief Guest
of the inauguration program, Prof. A.K. Agarwal,
Director, IIT, Jodhpur hoisted the flag of the sports meet
on October 14 and declared the games open. Director, Dr.
0.P. Yadav presided the function.

l[‘.nR Inter-Zonal Sports Meet - 2023
; ﬂclﬂher 14-17, 2025 ESES

ix

stitute, Jodhpur A ¥

1. WA AN ydE, Hed e giarder, i @
G 9HUT/Dr. P.V. Vara Prasad, Kansas State
University, USA visited the institute: Dr. P.V. Vara
Prasad, Program Director of the Feed the Future
Innovation Lab for Collaborative Research on
Sustainable Intensification at Kansas State University,
USA visited the institute on October 15. He visited the
experimental fields of the institute including Integrated
Farming Cafeteria, low-cost polyhouses having
cultivation of cucumber, tomato and high-value
vegetables in hydroponic and aeroponic units with fully-
automated input-delivery system. He appreciated the
research accomplishments on integrated farming systems
and new innovations in arid horticulture like establishing
orchards of fig and dragon fruit, alternate fodder resources
like spineless cactus, moringa, and Napier hybrid grass
and crops' breeding, and also planted a sapling in

plantation block.



After the field visit, he delivered an insightful lecture
on 'Millets for Food Nutrition, Health, and Climate
Security, and the Need for Climate-resilient Sustainable
Intensification' where he highlighted the critical role of

millets in addressing global challenges of food security
and climate change in arid and semi-arid regions. He
further explained that in addition to their potential to
climate resilience, millets are nutrient-dense and can play
akeyrole in combating malnutrition.

TUESTE 9w, S, ot.ud. fgadi ot Geerns yau/ASRB
Member, Dr. B.S. Dwivedi visited the institute:
Member (NRM) of Agricultural Scientists Recruitment
Board (ASRB), New Delhi, Dr. B.S. Dwivedi, visited the
institute and RRS, Jaisalmer during November 27-29. He
interacted with the Heads of the Divisions and scientists
for on-going research projects on integrated farming, arid
horticulture, small ruminants' management, commercial
agroforestry, protected cultivation, seed production etc.
He highlighted the important role of the institute in
providing necessary resilience to climate change and
higher productivity of production system from farmers'
point of view. Dr. Dwivedi underlined the continuous

progress made and new initiatives undertaken at the
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institute. Earlier, Dr. O.P. Yadav, Director briefed about
the research priorities of the institute, progress made in
infrastructure development and efforts in bring external
funding to support research areas for modern practices in
arid agriculture.

While visiting RRS, Jaisalmer, Dr. Dwivedi
appreciated institute's interventions in combating
desertification, sand-dune stabilization, and water-
harvesting interventions and for addressing issues related
to irrigated farming. He appreciated the significant
research and development activities being carried out
under the challenging conditions of the hyper-arid region
at Jaisalmer. He interacted with farmers at a khadin site at
Damodara, where farmers shared their experiences with
the impact of current rainfall pattern and utility of runoff
farming system in providing food security.

TAUUHUE URESHT ehi THIAT 98eh/ Review Meeting of
NASF Project: Review Meeting of Advisory Committee
in the National Agricultural Science Fund (NASF) Project
on 'Hyperspectral Reflectance and Multi-nutrient
Extractant-based Rapid Assessment of Soil Properties for
Sustainable Soil Health in India' operational at the
institute was held in hybrid mode during November 28-
29. The meeting was chaired by Dr. Tapas Bhattacharya,
Ex-Vice Chancellor, DBSKKU, Dapoli, Maharashtra and
Chairman of the Advisory Committee in virtual mode.
Project scientists and members of 14 partner institutes
participated in the meeting. Dr. O.P. Yadav, Member of the
Advisory Committee and Director of the institute
welcomed the committee members and project team. In
his introductory remarks, he appraised the committee
about recent development of spectroradiometer facility at
the institute under the project. Dr. Jitendra Kumar, ADG

T - ERE
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(NASF) urged for timely completion of project activities.
Dr. Priyabrata Santra, PI of the project presented a
comprehensive progress report of the project along with
Action Taken Report of the previous proceedings. After
the meeting, ADG (NASF) visited institute's research
farm and laboratories. He also visited experimental farms
of the institute at Chandan and Regional Research Station
(RRS), Jaisalmer during November 29-30. At RRS,
Jaisalmer, he advised scientists to explore the
opportunities in hyper-arid agro-climatic condition and
suggested that efforts should be made to get funding from
external agencies through collaborative projects.

TASMEUUUE 2.0 & d&d difgeh HUST SEehdT

s/ Intellectual Property Awareness Program
under NIPAM 2.0: An Intellectual Property (IP)
Awareness Program was organized on October 18 under
the National Intellectual Property Awareness Mission 2.0
(NIPAM 2.0) at the institute in collaboration with
Intellectual Property Group of CSIR-NCL, Pune. In this
program, an online lecture on 'Understanding IP:
Encouraging Creativity and Innovation' was delivered by
Dr. Niranjan Yeole, Scientist, [P Group, NCL Innovations,
CSIR-NCL, Pune. A total of 129 participants including
scientists, research scholars and students of different
ICAR and SAUs were registered and attended the lecture.
About 35 Scientists/ technical/ research scholar from the
institute headquarters joined the program in hybrid mode.
Dr. Nitin Tewari, Senior Principal Scientist and Head IPG,
CSIR-NCL briefed about the NIPAM 2.0 mission and
desired to further hold the workshops on IP in
collaboration with the institute. Dr. O.P. Yadav, Director,
appreciated the efforts being made to spread IP awareness

among academicians/students under the mission.

TTETE URATSHT & e SeITaTard o w@E Heradr 99 &
W THAY W TR /MoU signed with SHG,
Udaliyawas under NABARD project: A Memorandum
of Understanding (MoU) was signed with the SHG on
November 14 to transfer salient equipments including
Atta chakki, dough-making machine, vacuum-packing
machine, rolling-cutting machine and bakery oven for
producing cookies of pearl millets. Dr. R.K. Solanki,
Principal Investigator and Smt. Shyama Devi, President,
SHG signed the MoU. The signing event was witnessed
by Director, Dr. O.P. Yadav, Chief Administrative Officer
(Senior Grade), Sh. Suresh Kumar, Comptroller, Ms.
Sunita Arya, Head, Dr. M.P. Rajora, ITMU Incharge, Dr.
R.S. Yadav, and District Development Manager,
NABARD, Jodhpur, Sh. Manish Manda. Dr. O.P. Yadav
encouraged the efforts made in the project and motivated
the members of the SHG for developing the unit as a
model for horizontal expansion of millets in the region
and also as a successful model for women empowerment
and nutritional security through millets' value addition.

m/WOrkshop on Sustainable Management and
Challenges of Arid Agro-Ecosystems: EIACP-RP on
Combating Desertification Unit of the institute and Rajiv
Gandhi Regional Museum of Natural History, RGRMNH,
Sawai Madhopur jointly organized a workshop on

'Sustainable Management of Arid Agro-ecosystems and
Challenges' on November 19. As part of the workshop, a
drawing/painting competition was organized for students
where 38 students from seven schools participated. In
addition, an environment walk was conducted in the Agri-
Eco Tourism Park of institute. A series of lectures on
topics of 'Geography of Thar Desert Environment' by Dr.



P.C. Moharana, 'Futuristic Agriculture' by Dr. H.L.
Kushwaha, 'Increasing Need for Managing Water
Resources in India's Arid Regions' by Dr. Deepesh
Machiwal, 'Soils of Arid Region' by Dr. Mahesh Kumar
and 'Emerging Trends in Urban Farming' by Dr. Pradeep

Kumar were also delivered. Director (Acting), Dr. S.P.S.
Tanwar released RGRMNH brochure on 'Sustainable
Management of Arid-agro Ecosystems and Challenges'
and presented his views on a road map for a pollution free
and healthy life. In the workshop, 38 school students and
39 scientists, lecturers, and technical officers participated.

TR SIEYT-2 GRT TTHTST RGeSl ATEIST/
Official Language Workshop by Jodhpur-2: W3
ERT TR ISMNT AT AR (BRI—2), TR &
qearagr H qeas S [dermery . 2 (gD, SegR §
18 TR DI SMATTA ISTHTT HIRIRITAT H 9T foram 1 |
PRI DI YT [T&Ted & Bl gRT @I d &
|1 g8 | faenem & wrerd, s o St 3 ardw @
LT DI 3R BT b ISTHIT BT & AIF—ATT &=
TSt &7 el Td EReToT o ST anaea s & | faerers
@ waeR Rierds, S o AR FEER gRT @R
HaE fhar T FRiEer W W & Suieud

T # AT Job vd afafafRr
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(RToTTHT) 3TR e A (ARTR), 1 T FAR Ared 7
TFaHT & WU H Bl [P AN BRI T S
TRIGN S TG BTl BT A ABR D TSTHIET I,
RTSTTT ST, s fmel ueTfar afrdesT eI <o
] AT B STABRT ST & | BRI & awhl & W
H g yeerd (o), 30 39y BAR o ®el b e
o=t # denfore, da-ta, fafde afeq i et § &t &
RET T PRI H ISMINT & ARBINE WA TG
AAHIRAT Td HHaATRAT B o1l W ARiE adf & arl
IHT R {5 137 | BRI # 60 W 31fdre uferfirad
T ORI 31R AT M & A1 3T |

SR U d-fead fea ufoteror srEieRd/ Three-

day Farmers' Training at Jaisalmer: RRS, Jaisalmer
organized three-day Training Program on 'Vegetable
Clusterbean and Sheep Production' in Biotech-KISAN
Hub Project during October 10-12 at Chandan and
Pokaran in Jaisalmer. The training program was
inaugurated by Dr. A.K. Shukla, Head, RRS, Pali and PI of
the project. Dr. Sumant Vyas, Head, interacted with

farmers and talked about health care and hygienic
management of sheep in the western dry region. In the
program, farmers were trained for good agricultural
practices and modern agronomic practices, improved
varieties, pest management in production of vegetable
clusterbean. During the training, multi-nutrient blocks of
animal feed were distributed to sheep-rearing farmers.
The program emphasized on the importance of adopting
scientific techniques for sustainable agriculture and
livestock management, which can significantly enhance
productivity in the challenging environments. More than
175 farmers from villages of Chandan, Jaisalmer and
Pokaran blocks of Jaisalmer attended the training.

e 3 2zurex & fau IurawT o Wat & Sared
Urenfieht o foE™  widteroT/Farmers' Training on

Quality Seedling Production Technology for Moringa
and Tomato: A Farmers' Training Program on 'Quality
Seedling Production Technology for Moringa and
Tomato' was organized during November 06-08 by
RRS, Pali in Rukhara village of Sirohi district under
Biotech-KISAN Hub project. Dr. A.K. Shukla, Head,
briefed about the project and its importance in enhancing
the income and livelihood of farmers. While delivering a
lecture on 'Nursery Production Technology for Tomato
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Cultivation', he discussed about the ideal climate, suitable
soil, and fertilizer selection for tomato cultivation. More
than 20 farmers participated and benefitted from the
training and were provided tomato and drumstick seeds.

vt fara  wfdteror  wrEeRn/Skill Development

Training Programs: RRS, Bikaner organized skill
development training programs under NABARD-funded

project entitled 'Development of Drumstick-based
Agricultural System for Sustainable and Economic
Development in Bikaner District' during October 07-09,
October 14-16, October 21-23, November 27-29,
December 02-04 and December 09-11 at the station. In the
training programs, a total of 199 participants from

different villages of Bikaner district participated. The
training program exposed the participants towards
importance of drumstick, cultivation technology, post-
harvest management, product development, importance
of human and livestock health and marketing related
aspects through experts' lectures. Each interested farmer
received 1,000 plants to cultivate green fodder, leaves,
and pods. Similarly, CAZRI-KVK, Pali also organized
skill development training programs on 'Clean Milk
Production', 'Preparation of Dairy Products' and 'Garden
Keeper' at different villages. A total of 20 rural youths,
5 farmers and 29 farm women participated in the
training programs.

gurt fre wmm ffa sweien @ den wEroT/
Live Telecast of PM Kisan Samman Nidhi Program:
CAZRI-KVKs at Jodhpur and Pali arranged the live
telecast program at KVK premises and Padasala village
on October 05 where 18" Installment of PM Kisan
Samman Nidhi Yojana was disbursed to the beneficiaries.
The objective of the live telecast was to increase the
awareness about the PM Kisan Samman Nidhi Yojana and
other centrally-funded schemes for farmers' welfare. A
total of 57 participants participated in the program.
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754t Tords fgad/75" Republic Day was celebrated on
January 26 at the institute headquarters, its RRSs and
KVKs with great enthusiasm and gaiety. Director,
Dr. O.P. Yadav unfurled the national tricolor and
addressed the staff at Jodhpur. On this occasion, he talked
about the long journey of how the country has progressed
from food importer to a food surplus country. COVID
pandemic and conflicts in different parts of the world have
shown that the food security is the backbone of all other
securities and we should be very proud of our role and
must strive hard to contribute in this aspect. The winners

of different competition and sports events were also given
prizes at this occasion.

faga Sie1 faa@/World Water Day was celebrated on
March 22 at RRS, Leh to shed light on the crucial theme of
'Water for peace' and to emphasize the urgent need for
sustainable water management in the Ladakh region. The
importance of reviving traditional indigenous water

management techniques were underlined and practices to
address the growing water demands was elaborated. It
was highlighted that the sustainable water management is
not merely an option but a necessity in the face of climate
change, receding glaciers, and surging tourism in Ladakh

T faa fgad/National Science Day was organized
on February 28 by the EIACP-RP unit at the institute.
Director, Dr. O.P. Yadav spoke about the importance of the
science day and elaborated the contribution of Sir C.V.
Raman in science. Total 40 participants including heads of
divisions, scientists, technical officers and EIACP staff
participated in person, while 21 participants took part in
the event virtually.

favar sitf.ger wuar fea@/World Intellectual Property
Day was celebrated on April 29 to create the awareness
about the current year's theme on 'IP and the SDGs:
Building our common future that enables innovation and
creativity'. On this occasion, Dr. Kanika Dhingra,
Assistant Professor, National Law University, Jodhpur
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delivered a lecture on IP management in Agricultural
Research and sustainable development goals (SDGs). She
emphasized that the SDGs are ambitious and outcomes
are challenging but still agriculture is the core activity that
can address the intricacies present in the way of achieving
the SDGs. Director, Dr. O.P. Yadav mentioned that the
attainment of SDGs may be greatly aided if we could
manage the agricultural sector well. The scientific and
technical staff of the institute along with research fellows
participated in the event.

fava wmiawur fea@/World Environment Day was

celebrated on June 05 to encourages awareness and action
for the protection of the environment. The institute along
with ETACP-RP unit of MOEF&CC organized two events
on the occasion of World Environment Day. On May 30,
the institute organized a pre-event of World Environment
Day in which Prof. Dr. Suresh Chandra Mathur, Ex-Head
of Geology Department, Jai Narain Vyas University,
Jodhpur delivered a lecture on 'Geoheritage, Geo-park
and Lithophytes'. He elaborated that the city of Jodhpur is
endowed with a wide variety of recognized geological
features, land forms and monuments to be part of Geo-
park model. On June 05, the major event of World
Environment Day was organized at the institute. About 40
Scientists, Technical staff along with Director assembled
and read out a pledge to bring every possible change in
their daily lives to save the environment and to inspire
their family, friends and other people. On this occasion,
posters prepared by the EIACP unit on various aspects of
environmental conservation were released. The
participants visited the Agri-Eco-Tourism Park of the
institute. They went around a sand dune stabilization
model, which depicts the effectiveness of vegetative

barriers in arresting sand movements.
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SFRI=E a9 fea@/International Yoga Day was

celebrated on June 21 at the headquarters of the institute,
its RRSs and KVKs according to the prescribed protocol
of the ministry of AYUSH, Government of India. All
employees of the institute including scientists, technical
and other staff participated in the event with great
enthusiasm. The presence of staff presence underscored
the institute's commitment to promoting holistic health
practices amidst its research pursuits.

sira i R

™ a9 f¢a@/International Tiger Day was
celebrated by organizing online poster competition during
July 15-25 by EIACP-RP on Desertification Control
based at the institute. About 100 students of class VII to XI
from different schools of Rajasthan participated in the
online competition. The posters depicted importance of
tiger, concern about their extinction and role of humans in
saving this amazing big animal. Winners and the
participants were felicitated with awards and certificates.

SAVE BIODIVERSITY
TIGERS LIWVE AN ETERNITY

favar afsi fa®@/World Ozone Day was celebrated
by EIACP-RP on 'Combating Desertification' unit
working at the institute on September 18 by conducting
talks by scientists, 'Speech competition' among the school
students and briefing about India's activities to implement



The science of ozone

the Montreal Protocol.
concentration, ozone hole, and its depletion was discussed
by Dr. P. Santra. Students from DPS School, Pal Road,
Jodhpur took part in the speech competition and

deliberated upon their understanding of various aspects of
ozone depletion on the environment. Winners of the
competition received certificates and prizes.

78ai T@dAar  foaw/78"
celebrated with joy and enthusiasm at the headquarters of
the institute, its RRSs and KVKs. Director, Dr. O.P. Yadav
hoisted the national flag at Jodhpur and addressed the staff
and their family members present on this occasion. He

Independence Day was

highlighted various achievements made in the country
since independence in different fields, including the field
of science and technology. All the officers and employees
of the institute took oath to make India a self-reliant and
developed nation, strengthen the unity of India and fulfill
their duties. At this occasion, prizes were also distributed
to the winners of various activities held during past few
days.

968 WTHITA  TATUT-FE-ehritenl  Taad/96" ICAR
Foundation Day-cum-Technology Day was celebrated
on July 16 by organizing Farmers' Awareness Program by
the KVKs of the institute in which farmers and students

were invited at KVK premises. Exhibitions of improved
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seeds, improved farm implements and multi-nutrient
animal feed were also installed during the occasion. The
role of ICAR in Indian agriculture and different central
government schemes implemented by the ICAR were
thoroughly discussed during the event.

ISHI VIGYAN KENDRA CAZRI,J0DHPUR,

=7 &7

HEATT T 6681 T fea/66" Foundation Day of the
institute was celebrated on October 01. Dr. K.D. Kokate,
Former DDG (Agricultural Extension), ICAR, New Delhi
graced the occasion as the Chief Guest, in the presence of
Dr. B. Venkateswarlu, Former Vice-Chancellor, VNMKYV,
Parbhani; Dr. K. Sammi Reddy, Director, NIASM,
Baramati and Dr. Rajbir Singh, ADG (AAF & CC),
ICAR, New Delhi as the Guest of Honours, and Dr. R.K.
Yadav, Director, CSSRI, Karnal; Dr. N.G. Patil, Director,
NBSS & LUP, Nagpur; Dr. Sunil Kumar, Director, IIFSR,
Modipuram; Dr. J.P. Mishra, Director, ATARI, Jodhpur;
Dr. R.K. Bhatt, Former Head, CAZRI, Jodhpur, and Sh.
G.P. Sharma, Former Joint Secretary (Finance), ICAR,
New Delhi were the Special Guests. Retired employees of
the institute, CAZRI Kisan Mitra, farmers and all the
employees of the institute gathered to celebrate the event.

Directors of all other institutes and other special guests
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spoke high of the institute's achievements and
congratulated the Director for his innovative ideas and
vision, which has yielded vast improvement in research
and management and looked for a greater number of inter-
institutional projects among the institute and other
institutes.

Haehdl SMTGehdl HWTE/ Vigilance Awareness Week on
the theme of 'Culture of Integrity for Nation's Prosperity'
was observed at the institute headquarters, its RRSs and
KVKs during October 28 - November 03 to raise
awareness about ethics and transparency in governance,
uniting all stakeholders in the fight against corruption.
The program started on October 28 with taking of
integrity pledge by employees of the institute and stations.
A slogan competition was organized for all the officers
and employees of the institute. Under the 'Awareness
Gram Sabha', a program was organized with stakeholders
at experimental area in Chandan, Jaisalmer and at RRS
Bhuj wherein about 60 farmers of different villages
participated.

faga war faa@/World Soil Day was celebrated at the
institute on December 05 in collaboration with Jodhpur
chapter of the Indian Society of Soil Science (ISSS) on the

current year's theme of 'Caring for Soils: Measure,
Monitor, Manage'. Scientists and staffs of the institute
along with 47 students from Apex Sr. Secondary School,
Jodhpur participated. As part of the program, a visit to
'Know Your Soil' section located in Agri-Eco-Tourism
Park of the institute was organized in which profile
characteristics of the major soil types of arid western India
was explained. The processes, functions and sustainable
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use of soil were also demonstrated through poster display.
Dr. O.P. Yadav, Director graced the occasion as Chief
Guest and highlighted the importance of soil as a source of
life. He described challenges in arid ecosystem and urged
for collective efforts for sustainable management of soil
health.

T e faa@/National Farmers Day was

celebrated at the institute on December 23 to honour the 5"
Prime Minister of the country, late Sh. Chaudhary Charan
Singh and his immense contributions to Indian
agriculture. CAZRI-KVK, Jodhpur organized a program
at Duggar Village of Balesar where 53 farmers
participated. The event was also celebrated by RRS, Leh
and the profound contributions of late Sh. Chaudhary
Charan Singh, fondly remembered as the 'Champion of
Farmers' was underlined and his pivotal role in shaping
country's agricultural policies for welfare of farmers was

highlighted.
- Y wacomee W

arch Institute
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Linkages and Collaborations

A E/ International

International Centre for Agricultural Research in the
Dry Areas (ICARDA)

International Crops Research Institute for Semi-Arid
Tropics (ICRISAT)

United Nations Convention to Combat
Desertification

BDT —India for Indian Partners

International Center for Research in Agroforestry
(ICRAF)

Kirkhouse Trust

Bioversity International

WL/ National

Ministry of Agriculture and Farmers Welfare, Govt.
of India

Ministry of Environment, Forests and Climate
Change, Govt. of India

Ministry of Mines, Govt. of India
Ministry of Rural Development, Govt. of India

Ministry of Food Processing Industries, Govt. of
India

Department of Science and Technology, Govt. of
India

Department of Space, Govt. of India
Department of Biotechnology, Govt. of India

Bhabha Atomic Research Centre, Department of
Atomic Energy, Govt. of India

National Gender Resources Centre for Women in
Agriculture (NGRCA), DA&FW, Government of
India
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National Bank for Agriculture and Rural
Development (NABARD)

Protection of Plant Varieties and Farmers' Rights
Authority, New Delhi

National Horticulture Board, Gurugram
National Institute of Hydrology, Roorkee
National Medicinal Plant Board, New Delhi
Indian Institute of Technology (IIT), Jodhpur

ICAR-National Academy of Agriculture Research
Management, Hyderabad

ICAR-National Institute of Secondary Agriculture,
Ranchi

ICAR-Central Institute for Arid Horticulture,
Bikaner

National Institute of Agricultural Extension
Management (MANAGE), Hyderabad

Mission for Integrated Development of Horticulture,
(MIDH), Himachal Pradesh

Birla Institute of Technology & Science (BITS),
Pilani

ICICI-Rural Self Employment Training Institute
(RSETI), Jodhpur

ICAR-Agricultural Technology Application
Research Institute (Zone II), Jodhpur

Gramin Vikas Vigyan Samiti, (GRAVIS), Jodhpur
GEER Foundation, Gandhinagar, Gujarat

State line departments of Rajasthan, Gujarat and Leh
& Ladakh

Space Applications Centre (SAC), Ahmedabad

National Remote Sensing Centre (NRSC),
Hyderabad
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Date

December 15, 2023-
March 14, 2024

December 16, 2023-
March 15, 2024

January 03-09, 2024

January 03-23, 2024

January 08-28, 2024

January 08-10, 2024

January 15-February
14,2024

January 24-28, 2024

January 24-February

02,2024

January 29-February
02,2024

February 12-14, 2024

February 12-14, 2024

March 01-30, 2024

gferetor 3iR &rar fHmfor
Training and Capacity Building

Training course, organizer(s) and venue

Professional Attachment Training at National Institute of Food Technology
Entrepreneurship and Management, Thanjavur

Professional Attachment Training at ICAR-National Institute of Abiotic
Stress Management, Baramati, Maharashtra

Digital Competency, New Tools and Software for Efficient Computer
Applications organized by ICAR-Indian Agricultural Statistics Research
Institute, New Delhi

Training Program on Artificial Intelligence, Electronic Devices and IoT for
Transforming Agriculture with Cutting-Edge Technologies, organized by
ICAR-Central Institute of Agricultural Engineering, Bhopal, Madhya
Pradesh

Training Course on Improving Water Use Efficiency and Productivity
through Advancement in Micro-Irrigation System under Limited Water
Conditions, organized by Zonal Director Research, ARS, Mandor, AU,
Jodhpur, Rajasthan

Training Program on Environmental and Social Impact Assessment (ESIA)
and Gender Mainstreaming in Developmental Project jointly organized by
NABARD and NIASM, Baramati

Online Short Course on Patents in Agriculture-IP&TM Unit, ICAR Hq and
ZTMC, ICAR-CIFT Kochi, Kerala

Short Term Course and Faculty Development Program on Applications of
Machine Learning Techniques in Sustainable Technologies (AMLST-
2024), organized by National Institute of Technology, Rourkela (virtual
mode)

Training Program on Recent Advances in Root Architectural Sampling and
Monitoring Tools for Root Analysis in Rainfed Agriculture, organized by
ICAR-Central Research Institute for Dryland Agriculture, Hyderabad

Pedagogical Development Program on Enhancing Pedagogical
Competencies for Agricultural Education, organized by National Academy
of Agricultural Sciences, NASC, New Delhi

Installation, Training and Demonstration of FLoX System (SIF measuring
sensor) in existing Eddy Flux Tower at ICAR-CAZRI, Jodhpur under
collaborative project with NRSC, Hyderbad

Online Training on Advances in Weed Management, organized by NIPHM,
Hyderabad

Online MOOC on Artificial Intelligence in Agriculture at ICAR-National
Academy of Agricultural Research Management
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Participant(s)
Mathangi Raja Sekhar
Akash Ravindra
Chichaghare

N.K. Jat

Vandita Kumari

Om Prakash

Chandan Kumar
Ramniwas

Akash Ravindra
Chichaghare

R.S. Yadav
Deepesh Machiwal
Saurabh Swami

Vandita Kumari

M.B. Noor Mohammed

Rajwant K. Kalia
Aman Verma
Mahipal Choudhary

H.M. Meena

R.R. Meghwal

Vandita Kumari



Date

March 07-13, 2024

March 11-15,
2024

March 11-20, 2024

March 12-21, 2024

March 18-20, 2024

March 18-22, 2024

March 21-23, 2024

March 23, 2024

April 29-May 06,

2024

May 06-11, 2024

June 03-14, 2024

June 5-11, 2024

June 25-28, 2024

July 9-11, 2024

gfdreror iR & fwfor
Training and Capacity Building

Training course, organizer(s) and venue

Training Program on Good Agricultural Practices (GAPs) for Enhancing
Resource Use Efficiency and Farm Productivity for Technical Staff,
organized by ICAR-IARI, New Delhi

Training Program on Layout and Maintenance of Field Experiments and
Recording Observations on Real Time basis, organized by ICAR-Indian
Agricultural Research Institute, New Delhi

Training on Tools and Techniques for Risk Management in Crops,
organized by ICAR-Central Research Institute for Dryland Agriculture,
Hyderabad

Training Program on Climate Smart Agriculture Techniques to Improve
Efficiency and Livelihood in Agriculture, organized by ICAR-Central
Research Institute for Dryland Agriculture, Hyderabad

Online Training Program on Current Methodologies for Water Footprint
Estimation and Techniques for Water Saving at ICAR-Indian Institute of
Water Management (IIWM), Bhubaneswar, Odisha

Training-cum-Exposure Visit on Natural Farming at SAMETI, Mashobra,
Shimla, Himachal Pradesh

Training Program Bio-fortified Pearl Millet Hybrid and its Value Addition
for Prosperity, organized by NABARD and ABI, ICAR-CAZRI, Jodhpur,
Rajasthan

Refresher Training Program for NABL Assessors, organized by National
Accreditation Board for Testing and Calibration Laboratories (NABL),
New Delhi

Pedagogy Development Training Program on Enhancing Pedagogical
Competencies for Agricultural Education at National Academy of
Agricultural Sciences (NAAS), New Delhi

Training Program on Public Procurement (Advance) at Arun Jaitley
National Institute of Financial Management, Faridabad, Haryana

Management Development Program on Leadership Development (A Pre-
RMP Program), organized by ICAR-National Academy of Agricultural
Research Management (NAARM), Hyderabad, Telangana

Online IP Awareness Week, organized by IP&TM Unit, New Delhi, in
collaboration with ZTMC, ICAR RC NEHR, Umiam-Meghalaya

Training Program on Millet Cultivation, organized by Kisan Kaushal Vikas
Kendra, Jodhpur at Kisan Kaushal Vikas Kendra, Jodhpur by Agriculture
University, Jodhpur, Rajasthan

Online Training Program on Geoinformatics for Sustainable Agriculture:

Role of Free and Open-Source Data and Analysis Tools, organized by
CIMMYT, Mexico
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Participant(s)

R.R. Meghwal

V.S. Nathawat
Naveen Singh
Narpat Ram
Roshan Lal Meena

Pramendra

Om Prakash Meena

Archana Verma
Sheetal K.R.
Abhishek Patel

A.S. Tetarwal

Soma Srivastava

Aman Verma

Mavji Patidar
Mabharaj Singh
Mahesh Kumar

Girdhari Lal Gaina

H.L. Kushwaha

Kuldeep Singh Jadon

Khushwant B. Choudhary

Anil Patidar
Mathangi Raja Sekhar
S.C. Meena
Pramendra

Om Prakash Meena
Vipin Chaudhary
Surendra Poonia

B.L. Manjunatha

Soma Srivastava

Priyabrata Santra
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Date

August 02-08, 2024

August 05-09, 2024

August 09, 2024

August 25-30, 2024

August 28, 2024

September 09-13,
2024

September 09-13,
2024

October 14-16, 2024

October 18, 2024

November 19-
December 09, 2024

Training course, organizer(s) and venue

Online Training Program on Phython, organized by ICAR-Indian
Agricultural Statistics Research Institute (IASRI), New Delhi

Online Training Program on Advances in Mobile Application
Development, organized by ICAR-National Academy of Agricultural
Research Management (NAARM), Hyderabad

IP Awareness/Training Program under the National Intellectual Property
Awareness Mission, organized by the Intellectual Property Office,
Department of Promotion of Industry and Internal Trade, Ministry of
Commerce and Industry, Gol

Training on Phenomics and High Throughput Phenotyping: Dissection of
Traits for Abiotic Stress Tolerance, organized by the ICAR-IARI, New
Delhi in collaboration with ICAR-Indian Statistical Research Institute, New
Delhi (virtual mode)

Training Program on Crafting Healthy Diets: Science and Art of Millet
Utilization, organized by Suvernda Foundation, Uttarakhand

Orientation Attachment Training Program and Exposure Visits for the
Assistant (DR), Phase-Il of Module-I, organized by ICAR-ATARI,
Jodhpur, ICAR-NRC Camel, ICAR-CIAH, Bikaner, RRS CAZRI, CSWRI,
IIPR and RRS DGR, Bikaner

Training Program on Improve Efficiency and Behavioural Skills for Newly
Recruited Technicians

Presentation Skill for Profession Excellence, jointly organized by DoEE,
SDAU, Gujarat and EEI, Anand Agricultural University, Anand at SDAU
S.K. Nagar, Gujarat

IP Awareness/Training Program under National Intellectual Property
Awareness Mission 2.0 on the topic Understanding IP: Encouraging
Creativity and Innovation, organized by Intellectual Property Office, India,
at ICAR-Central Arid zone Research Institute, Jodhpur (online mode)

Training Workshop on Advances in Simulation Modelling and Climate
Change Research Towards Knowledge based Agriculture, Division of
Environmental Science, ICAR-IARI, New Delhi
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Participant(s)

Abhishek Patel
Hitesh Bijarniya

S.M. Mansuri
Prem Veer Gautam

Surendra Poonia

Archana Sanyal

Soma Srivastava

Gaurav Choudhary
Vikas Meena

Rahul Kumar

Sheetal Yadav
Gagandeep

Sachin

Avdhesh Kumar Sharma

Gaukul Kumar

Darji Bhawani Shyamal
Vinod Meena

Gohil Prakash Kumar
Shashikant Karnase

Alaukik Maurya

Aman Verma
Anil Patidar
Dipika Hajong
Mahesh Kumar
Rajneesh Sharma
Saritha M.
Archana Sanyal
B.L. Manjunatha
Soma Srivastava
Surendra Poonia

Anandkumar Naorem
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Workshops, Seminar, Conference and Trainings organized

Date

December 20, 2023 to
January 19, 2024

February 01-02, 2024
February 12-March
12,2024

February 27-29, 2024

March 01-31, 2024

March 03-05, 2024

March 18-21, 2024

March 21-23, 2024

April 04 to May 07,

2024

April 08-10, 2024

April 25-27, 2024

May 17, 2024

June 24-28, 2024

August 20-29, 2024

Details of program

Entrepreneurship Development Program:
Commercial Goats and Sheep Farming for Higher
Growth, Milk Production and Value Added
Products

Entrepreneurs, Industries, Scientists, Interactive
Meet

Entrepreneurship Development Program:
Commercial Cultivation of Medicinal Plants’

Skill Development Program: Organic Farming
Certification and Technology

Entrepreneurship Development Program:
Propagation Techniques of Budded Prosopis
cineraria

National Conference on Achieving Sustainable
Development Goals in Challenged Agro-
Ecosystems (ASDGCAE-24)

Skill  Development  Program:  Mushroom
Cultivation in Arid Areas for Income Generation

Skill Development Program: Pearl millet Value
Addition for Nutritional Benefits and Prosperity

Entrepreneurship Development Program: Value
Addition of Arid Produce

Skill Development Program: Pearl millet Value
Addition for Nutritional Benefits and Prosperity

Skill Development Program: Bajra Nutri-cookies
Development

Regional Level Workshop cum Training Program
for ICAR Nodal Officers on eHRMS 2.0

Training Program on Hydrological Modelling
using Soil and Water Assessment Tool (SWAT)

Entrepreneurship Development Program:
Commercial Model of Protected Cultivation of
Vegetables
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Sponsored by

ABI Centre, ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

ICAR-CAZRI, Jodhpur

ICAR-CAZRI, Jodhpur

ICAR-CAZRI, Jodhpur

ICAR-CAZRI, Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

NABARD, ABI Centre,
ICAR-CAZRI, Jodhpur

ICAR-CAZRI, Jodhpur

National Institute of
Hydrology (NIH), North
West Regional Centre,
Jodhpur and ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

No. of participants

8

60

292

16

60

20

12
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Date

August 21 to
September 20, 2024

August 27-29, 2024
September 02-06,
2024

September 03-05,
2024

September 06-10,
2024

September 09-13,
2024

September 17-26,
2024.

October 03-05, 2024

October 07-16, 2024

Novemberl8-20,
2024

December 16-18,
2024

Details of program

Entrepreneurship Development Program: Mass
Production of Bio Control Agents

Skill Development Program: Establishment of
Commercial Khejri Nursery

Training on Data Analysis in Microsoft Excel
Skill Development Program: Pearl millet Value
Addition for Nutritional Benefits and Prosperity
Training Program on Natural Farming

Training Program on Enhancing Efficiency and
Behavioural Skills for Technicians (T-1)

Entrepreneurship Development Program: Pearl
millet Nutri-Cookies

Skill Development Program: Multi-Nutrient Feed
Block (MNB)

Skill Development Program: Commercial Goats
and Sheep Farming for Higher Growth, Milk
Production and Value Added Products

Skill  Development  Program:  Mushroom
Cultivation in Arid Areas for Income Generation

Skill  Development  Program:  Mushroom
Cultivation in Arid Areas for Income Generation
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Sponsored by

ABI Centre, ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

ICAR-CAZRI, Jodhpur
ABI Centre, I[CAR-CAZRI,
Jodhpur

CAZRI, KVK & RRS, Bhuj
ICAR-CAZRI, Jodhpur
ICAR-CAZRI, Jodhpur
ABI Centre, ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,

Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

No. of participants

3

21

11

27

13

10

13
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Programs Sponsored by State Line Departments

Date
February 23, 2024
March 08-13, 2024

August 21, 2024

August 23, 2024

September 05, 2024
September 06, 2024

September 25-27,
2024

October 7-9, 2024
October 14-16, 2024
October 21-23, 2024

November 06-08,
2024

November 6-8, 2024

November 11-13,
2024

November 26-
December 18, 2024

November 27-28,
2024

November 27-29,
2024

December 2-4, 2024

Name of program
Improved Technology for Rabi Crops
Low-cost Participatory Nursery for Raising Quality Seedling

Field Day on Good Agriculture Practices (GAP) for
Improving Production in Papaya and Moringa based
Vegetable Production

Field Day on Improving Production in Papaya and Tomato
based Production System through Good Agriculture
Practices (GAP)

Rodent Management
Rodent Management

Skill Development Training Program

Skill Development Training Program
Skill Development Training Program
Skill Development Training Program

Quality Seedling Production Technology for Drumstick and
Tomato

Skill Development Training Program

Nursery Production Technology of Drumstick and Tomato
for Quality Seedling Production Organized for Tribal
Farmers in Sirohi District, Rajasthan

Nursery Management Practices

Integrated Crop Management in Rabi Crops

Skill Development Training Program

Skill Development Training Program
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Participants
47
100

60

60

51
50

25

28
25

25

25

25

20

30

18

24

Sponsored by
SCSP
DBT

DBT

DBT

SCSpP
SCSp

NABARD

NABARD
NABARD
NABARD

DBT

NABARD

DBT

ASCI, Gol

ATMA

NABARD

NABARD
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Date

December 3, 2024

December 3, 2024

December 9-11, 2024

December 11, 2024

December 24-25,
2024

December 26-27,
2024

December 30-31,
2024

Name of program Participants Sponsored by

Farmer Training on Scientific Cultivation Techniques of 15 DBT
Fennel and its Post-Harvest Processing

Farmer Training on Papaya and Moringa based Production 15 DBT
System

Skill Development Training Program 50 NABARD
Skill Development Training Program on Goat Farming 48 DBT
Improved Cultivation of Rabi Season Horticultural Crops 30 ATMA
Livestock Production Management and Fodder Production 30 ATMA
Protection Measures in Rabi Season Crops 30 ATMA
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Name of Unit

KVK, Bhuj

KVK, Bhuj

RRS, Jaisalmer

KVK, Bhuj

ITMU- ICAR-

CAZRI

KVK, Bhuj

KVK, Bhuj

RRS, Leh

RRS, Bikaner

RRS, Bhuj

KVK, Bhuj

Division of IFS

AT B AR TR & |q1er Joi H 9riiert

Participation in Meetings with State Line Departments
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Participation in Meetings with State Line Departments

Participant(s)

Ramniwas

Ramniwas

Anil Patidar

Ramniwas

R.S. Yadav

Sita Ram Jat

Ramniwas

Akash R.
Chichaghare

N.R. Panwar
N.S. Nathawat

Manish Kanwat
Ramniwas

M. Sureshkumar
Sheetal K.R.

Ramniwas
Saritha M.

Anandkumar
Naorem

Department/ agency

Revenue Department,
Gandhidham-Kutch

ATMA and Agriculture
Department, Bhuj

KVK, Jaisalmer

Revenue Department,
Gandhidham-Kutch

IP&TM Unit, ICAR
Hgq., New Delhi

NHAI

ATMA, Bhuj

NIASM, Baramati

Hydrology and Water
Management Institute,
Bikaner

NABARD

ATMA, Bhuj

ARS, AU, Jodhpur

Subject of the
meeting

Price fixation of trees
under Narmada
Yojna Project

Meeting on Natural
Farming

Scientific Advisory
Committee meeting

Price fixation of trees
under Narmada
Yojna Project

SRIJAN:
Empowering of
ZTMUs/ITMUs

Price fixation of trees
under Narmada
Yojna Project

AGB Meeting of
ATMA

NIASM-KVK
interface meeting on
mitigating abiotic
stress in agriculture:
promising
technologies

Workshop on
Participatory
Irrigation

Management

Review meeting of
NABARD

AMC meeting of
ATMA

Zonal Research and
Extension Advisory
Committee (ZREAC)
meeting
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Date

January 02

January 05

February 09

February 09

February 13-15

February 15

February 20

February 21

February 22

February 28

March 04

March 06-07

Place

Mamlatdar and
Executive Magistrate
Office, Mundra

Collector Office,
Bhuj

Jaisalmer

SDM Office, Anjar

New Delhi

Tehsildar Office
Anhaj

DDO Office, Jila
Panchayat, Bhuyj

NIASM, Baramati

Hydrology and
Water Management
Institute, Bikaner

RRS, Bhuj

Online

ARS, AU, Jodhpur
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Name of Unit

RRS, Bikaner

RRS, Jaisalmer

RRS, Bhuj

Division of IFS

RRS, Bhuj

RRS, Bikaner

KVK, Bhuj

KVK, Bhuj

KVK, Bhuj

RRS, Bhuj

KVK, Bhuj

KVK, Bhuj

KVK, Bhuj

aififes gfcrae 2024
Annual Report 2024

Participant(s)

N.R. Panwar
N.S. Nathawat

Dilip Kumar

Manish Kanwat

Archana Verma

Manish Kanwat
Ramniwas

M. Sureshkumar
Sheetal K.R.

N.R. Panwar
M.L. Soni
V.S. Rathore
N.S. Nathawat
Ramniwas
Ramniwas

Ramniwas

Manish Kanwat

Ramniwas

Manish Kanwat

Ramniwas

Department/ agency

Hydrology and Water
Management Institute,
Bikaner

AFRI, Jodhpur and
KVK, Jaisalmer

NABARD

13" Annual Workshop
of All India Network
Project on HPVA of
NRG

ATMA, RSETI,
NABARD, FPOs
(Satvik, Ajrakh group),
COE Date palm,
Airport authority,
Handicrafts department

ARS, SKRAU,
Bikaner

SDAU, Dantiwada

ATMA, Bhuj

ATMA, Bhuj

Mission for Integrated
Development of
Horticulture (MIDH)

Department of
Horticulture

Department of
Horticulture

SDAU, Dantiwada

Subject of the
meeting

Workshop on Water
User Association

Kisan Mela

DLC meeting of
FPOs

Presentation of the
progress of ongoing
project on HPVA

Stakeholder meeting
with QRT team

Zonal Research and
Extension Advisory
Committee (Kharif
2024)

Pre-Annual Action
Plan meeting

AMC meeting of
ATMA

AGB meeting of
ATMA

Annual Review
meeting of MIDH
programs

HRT-4 Input
distribution kit of
vegetables

Meeting on Red
Palm Weevil
management in Date
palm and auction of
dates of COE farm

Technical
backstopping cum
Bi-Monthly Review
meeting of KVKs

272

Date

March 14

March 16

March 20

March 22

April 17

April 25-26

April 30

May 18

May 30

June 10-11

June 10

June 11

June 20

Place

Hydrology and
Water Management
Institute, Bikaner

Jaisalmer

Kutch, Bhyj

Online

RRS, Bhuj

ARS, SKRAU,
Bikaner

DEE, SDAU,
Dantiwada

Online

DDO Office, Jila
Panchayat, Bhuj

SKUAST - K

Horticulture
Department, Bhuj

COE, Date palm

DEE, SDAU,
Dantiwada



Name of Unit

KVK, Jodhpur

KVK, Bhuj

KVK, Jodhpur

KVK, Jodhpur

Division of
Transfer of
Technology
and Training

RRS, Bhuj

KVK, Jodhpur

RRS, Bikaner

RRS, Leh

RRS, Jaisalmer

RRS, Jaisalmer

RRS, Leh

Participant(s)

B.S. Rathore

Ramniwas

B.S. Rathore

B.S. Rathore

Dipika Hajong
Om Prakash
Meena

Manish Kanwat

B.S. Rathore

M.L. Soni
Birbal

M. Raja Sekhar

Anil Patidar
S.C. Meena
R.S. Mehta

S.C. Meena

M.S. Kanwar

Department/ agency

PD ATMA, Jodhpur

Department of
Horticulture

Deputy Director Ag
(Extn.), Jodhpur

Deputy Director
Horticulture, Jodhpur

Ministry of Rural
Development (MoRD)

NABARD

NABARD, Jodhpur

NABARD

APEDA

KVK, Jaisalmer

KVK, Pokhran

LAHDC, Leh

AT B A IR & Jq1eT 31 § WrTeR)

Participation in Meetings with State Line Departments

Subject of the
meeting

GB meeting of
ATMA, Jodhpur

DMC meeting

DLAC meeting

District Horticulture
Development
Committee meeting

Review the quarterly
progress of Rural
Self Employment
Training Institute
(RSETI)

Central Sector
Scheme-Formation
and Promotion of
10000 FPOs-
Conduct of 11t
DMC Meeting

District Level
Monitoring
Committee (DMC)
meeting

FSPF Project Review
Meeting of
NABARD funded
project

Agri Export cum
Buyer Seller Meet-
Ladakh

Scientific Advisory
Committee meeting

Scientific Advisory
Committee (SAC)
meeting

Discussion on the
program for
Council’s farmer
interaction meet
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Date

June 24

June 25

June 24

June 24

June 26

July 09

July 16

July 18

July 25

July 25

July 26

August 02

Place

DRDA Hall, Jodhpur

DDO Office, Jila
Panchayat, Bhuj

DRDA Hall, Jodhpur

DRDA Hall, Jodhpur

Jodhpur

Collector Office,
Bhuyj

DRDA Hall, Jodhpur

NABARD, Jaipur

DIHAR, Leh

Jaisalmer

Pokhran

Leh
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Name of Unit

KVK, Bhuj

RRS, Leh

RRS, Leh

RRS, Bikaner

RRS, Leh

RRS, Leh

RRS, Leh

RRS, Bikaner

Division of IFS

RRS, Bikaner

RRS, Bikaner

RRS, Bikaner

KVK, Jodhpur

Participant(s)

Avinash
Bochalya

M.S. Kanwar
M. Raja Sekhar

M.S. Kanwar

V.S. Rathore

M.S. Kanwar

M. Raja Sekhar
Akash R.
Chichaghare

Akash R.
Chichaghare

N.R. Panwar

Shrvan Kumar

N.R. Panwar

N.S. Nathawat

N.R. Panwar
M.L. Soni

V.S. Rathore
N.S. Nathawat
R.S. Shekhawat

B.S. Rathore

Department/ agency

DDM NABARD,
Kutch

KVK Leh

KVK, Leh and Nyoma

Department of
Agriculture (Ext.),
Bikaner

Dept. of Horticulture,
Ladakh

Dept. of Agriculture,
Leh

Dept. of Agriculture,
Leh

ARS, AU, Jodhpur

ARS, AU, Jodhpur

Department of
Agriculture (Ext.),
Bikaner

Department of
Agriculture (Ext.),
Bikaner

ARS, SKRAU,
Bikaner

RSETI, Jodhpur

Subject of the
meeting

Knowledge partner
& guide the FPOs for
marketing of quality
Agro-production &
input

2" Agritech Mela
2024

Scientific Advisory
Committee meetings

District Level Cotton
Workshop

Evaluation of
existing solar dryers

Krishi Mela cum
Vegetable and
Flower Exhibition

Krishi Mela cum
Vegetable and
Flower Exhibition

Zonal Research and
Extension Advisory
Committee (Rabi
2023-24)

Zonal Research and
Extension Advisory
Committee (ZREAC)
meeting

Consultation Activity
Program

Millets for Food and
Nutritional Security

Zonal Research and
Extension Advisory
Committee (Rabi
2023-24)

District Level RSETI
Advisory Committee
(DLRAC) meeting
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Date

August 02

August 11

August 12

August 13

August 21

August 23

August 30

September
02-03

September 02

September 13

September 16

September
18-19

September 23

Place

Medhavi Ryan
Resort, Bhuyj

Stakna, Leh

Stakna, Leh

Joint Director Office,
Jila Parishad,
Bikaner

Leh

Hemiya Chumthang
Block, Leh

Kharu, Leh

ARS, AU, Jodhpur

ARS, AU, Jodhpur

Joint Director Office,
Jila Parishad,
Bikaner

Joint Director Office,
Jila Parishad,
Bikaner

ARS, SKRAU,
Bikaner

Marwar International
Conference Hall,
Jodhpur



Name of Unit

KVK, Bhuj

RRS, Jaisalmer

KVK, Bhuj

RRS, Bikaner

Division of IFS

RRS, Bikaner

RRS, Bhuj

RRS, Bhuj

KVK, Bhuj

RRS, Bhuj

KVK, Jodhpur

Participant(s)

Sita Ram Jat

S.C. Meena

Manish Kanwat
Ramniwas

N.S. Nathawat

Kamlesh Kumar
Meena

M.L. Soni

Manish Kanwat
Avinash
Boachalya

Manish Kanwat

Ramniwas

Manish Kanwat

R.R. Meghwal

Department/ agency

Revenue Department,
Gandhidham-Kutch

Department of
Agriculture (Raj Govt),
Jaisalmer

Department of
Horticulture

Department of
Agriculture (Ext.),
Bikaner

ICAR-NBAIM, Mau,
Uttar Pradesh

SKRAU, Bikaner

MIDH

GSBTM

Revenue Department,
Bhuj-Kutch

DoLR Watershed
Deptt, Gandhinagar,
meeting held at Bhuj

ICAR-ATARI,
Zone-11, Jodhpur

AT B A IR & Jq1eT 31 § WrTeR)

Participation in Meetings with State Line Departments

Subject of the
meeting

Price fixation of trees
under Narmada
Yojna Project

Monthly cluster
review meeting cum
training

DMC meeting

Rabi Season Farmers
Scientist Interface

Annual Review
meeting of AMAAS
Project

Research Advisory
Committee (RAC)
meeting

Meeting on
conducting the
Residue free cumin
cultivation
demonstrations at
Kutch under MIDH
program

Crash Workshop on
career guidance of
the students for
making their carrier
in science and
technology

Survey and
evaluation of trees
for price fixation
under Narmada
Yojna Project

State Level
Workshop on
Spineless Cactus
Cultivation and its
economic usages
under WDC-
PMKSY2.0

Annual Review
meeting of
development of
Action Plan for SC
(DAPSC) SCSP
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Date

October 07

October 15

October 22

October 24

October 25-26

November 12

December 03

December 09

December 11

December 20

December 23

Place

Tehsildar Office
Bhuj

Jaisalmer

DDO Office, Jila
Panchayat, Bhuj

Joint Director Office,
Jila Parishad,
Bikaner
ICAR-CCARI,

Old Goa

SKRAU, Bikaner

NRCSS, Ajmer, Raj.

Dept. of
Microbiology, Tolani
College of Arts and
Science, Adipur

Village Dhrung,
Bhuj-Kutch

Bhuyj

ICAR-ATARI,
Zone-11, Jodhpur
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Awards

Dr. Pradeep Kumar was awarded ISHRD Fellowship
2021 & 22 by the Indian Society of Horticultural
Research & Development (ISHRD) during
'Progressive Horticulture Conclave (PHC 2024)-
Horticultural Technology for Self-Reliant India' at
Navsari Agricultural University, Navsari, Gujarat.

Dr. Archana Verma was conferred 'Mabhila Vaigyanik
(Krishi Vaniki) Puraskar 2023' by Indian Society of
Agroforestry, Jhansi.

Dr. Anil Patidar was awarded 'Dr. M.S. Swaminathan
Award for Outstanding Doctoral Research in
Agricultural and Allied Science (Crop and
Horticultural Sciences)' during the 8" National Youth
Convention organized at Institute of Agricultural
Sciences, BHU, Varanasi.

Dr. Devendra Singh was awarded 'Young Scientist
Award-2024' by the India chapter of the Asian PGPR
Society during national conference on' The beneficial
microbes as integrated approach for sustainable
agriculture: Opportunities and challenges' organized
at Bharthiar University, Coimbatore, T.N.

Dr. 'Best
Agroforestry Scientist' award during International
Conference on 'Current Innovations and
Technological Advances in Agriculture and Allied
Sciences (CITAAS-2024)' organized by Faculty of
Agriculture, Guru Kashi University, Talwandi Sabo in
collaboration with Department of Agriculture and
Farmer's Welfare, Horticulture Department, Govt. of
Punjab ISASTR, Noida & Just Agriculture Edu.
Group at GKU, Talwandi Sabo, Bathinda (Punjab) on
29-31 August2024.

M.B. Noor Mohamed was conferred

Dr. Keerthika A. was conferred 'Young Scientist'
award by International Academy of Science and
Research during the 3" International Conference on
Environment, Forestry and Sustainable Agriculture
(ICEFSA) held at Kolkatta.

Dr. Anandkumar Naorem was awarded with Diru
Moraji Memorial Award for Best article in
Agricultural Sciences (2023-24).

facer amEn
Visits Abroad

Dr. Priyabrata Santra, Head and Principal Scientist,
Division of Natural Resources participated in three-
day workshop on 'Global Science-Policy Forum:
Socially Inclusive Solar Irrigation System' organized
by International Water Management Institute (IWMI)
held at Kathmandu, Nepal during April 24-26,2024.
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Dr. Pradeep Kumar, Senior Scientist, participated in 'l
International Symposium on Protected Cultivation,
Netting and Screens for Mild Climates' organized by
Agricultural University of Athens held at Greece
during September 22-28,2024.
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ICAR Approved Technologies

Name of the technology Lead developer Co-developer

CBG: The Best Performing Cactus Pear Accession in Arid Kutch, Dr. Anandkumar Naorem Dr. Devi Dayal
Gujarat

Green Biosynthesis of Copper Oxide Nanoparticles Dr. Ramesh Chand Kasana Dr. Nav Raten Panwar

Dr. Uday Burman
Dr. Praveen Kumar

Multi-trait Plant Growth Promoting Rhizobacteria for Enhancing Dr. Ramesh Chand Kasana Dr. Saritha M.
Drought Resilience in Clusterbean Dr. Nav Raten Panwar
Dr. Uday Burman
Dr. Praveen Kumar

Clodinafop-propergyl + Sodium Acifluorfen: An Efficient and Safe Dr. N.K. Jat Dr. D.V. Singh
Alternative Herbicide to Imazethapyr for Dominant Mung bean/Moth
bean - Mustard Cropping System in Hot Arid Regions

Inhibition of Flowering of Henna (Lawsonia inermis L.) through Plant Dr. M.B. Noor Mohamed Dr. A.K. Shukla
Growth Regulators for Enhancing Productivity and Quality Dr. Keerthika A.

Dr. Dipak Kumar Gupta
A Common Platform Technology for Green Synthesis of Multiple Dr. Nav Raten Panwar Dr. Saritha M.
Nanoparticles Dr. Praveen Kumar

Dr. Uday Burman

Rejuvenation of Ganoderma Infected Khejri through Bio-control Dr. Ritu Mawar Dr. Bhagwan Singh
Agents

Integrated Dust Detection Algorithm using MODIS and INSAT-3D  Dr. Priyabrata Santra
Satellite Data for Detecting Dust Load in Atrmosphere

Process for Extraction of Polysaccharide from Ripened Cordia myxa Dr. Saurabh Swami Dr. P.R. Meghwal

Fruit Dr. Akath Singh
Dr. Om Prakash
Dr. Mahesh Kumar

Farmers Field School for Field Agriculture under Saline Conditions of  Dr. Dheeraj Singh Dr. M.K. Chaudhary
Arid Zone Dr. Chandan Kumar
Intricacy of Traditional Food Panchkutta for Social Ecological Dr. Dheeraj Singh Dr. M.K. Chaudhary
Systems and Food Security in Arid Zone of Thar Desert Dr. Chandan Kumar

Dr. Aishwarya Dudi
Dr. Ranjay K. Singh

Ensuring Seed Availability at Local Level through Seed Village under Dr. Dheeraj Singh Dr. M.K. Chaudhary
Saline Conditions of Arid Zone Dr. Chandan Kumar
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Distinguished Visitors

Shri Shivraj Singh Chouhan, Union Cabinet
Minister of Agriculture and Farmers' Welfare; and
Minister of Rural Development

Shri Kailash Choudhary, Union Minister of State for
Agriculture and Farmers' Welfare

Shri Atul Bhansali, MLA, Rajasthan Legislative
Assembly

Padam Bhushan Dr. R.S. Paroda, Chairman, TAAS,
New Delhi and Former Secretary, DARE, Govt. of
India and Director General, ICAR, New Delhi

Dr. SK. Chaudhari, DDG (NRM), ICAR, New
Delhi

Dr. T.R. Sharma, DDG (Crop Science), ICAR, New
Delhi

Dr. B.S. Dwivedi, Member, ASRB, New Delhi

Ms. Alka Nangia Arora, Additional Secretary
(DARE) & Financial Advisor (ICAR), Krishi
Bhawan, New Delhi

Prof. (Dr.) Indra Mani Mishra, Vice-Chancellor,
VNMKYV, Parbhani

Dr. Arun Kumar, Vice-Chancellor, SKRAU, Bikaner

Prof. B.R. Choudhary, Vice-Chancellor, Agriculture
University, Jodhpur

Prof. Chandan Singh, Vice-Chancellor, Dr.
Sarvepalli Radhakrishnan Rajasthan Ayurveda
University, Jodhpur

Dr. A.K. Misra, Former Chairman, ASRB, New
Delhi

Dr. K.D. Kokate, Former DDG (AE), ICAR, New
Delhi

Dr. B. Venkateswarlu, Former VC, VNMKY,
Parbhani and Former Director, ICAR-CRIDA,
Hyderabad
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Dr. Swapan Kumar Datta, Former Vice-Chancellor,
Visva—Bharati University, Santiniketan and former
DDG (Crop Science), ICAR, New Delhi

Dr. Tapas Bhattacharyya, Former Vice-Chancellor,
DBSKKU, Dapoli, Maharashtra

Dr. N.C. Gautam, Former Vice-Chancellor,
MGCGYV, Chitrakoot, Satna

Prof. Santanu Chaudhury, Director, IIT, Jodhpur
Prof. A.K. Agarwal, Director, IIT, Jodhpur

Dr. Rajbir Singh, ADG (AAF&CC), ICAR,
New Delhi

Dr. Neeru Bhooshan, ADG (IP&TM), ICAR,
New Delhi

Dr. Jitendra Kumar, ADG (NASF), ICAR,
New Delhi

Dr. P.V. Vara Prasad. Distinguished Professor and
Director of Center for Sorghum Improvement,
Kansas State University, Kansas, USA

Dr. P. Ramasamy, Professor (Sorghum and Millet
Breeding), Kansas State University, Kansas, USA

Dr. VK. Mishra, Director, ICAR RC-NEH, Umiam,
Barapani

Dr. J.S. Mishra, Director, ICAR-DWR, Jabalpur
Dr. M. Madhu, Director, ICAR-IISWC, Dehradun

Dr. K.G. Mandal, Director, ICAR-MGIFRI,
Motihari

Dr.R.K. Yadav, Director, ICAR-CSSRI, Karnal
ICAR-IIFSR,

Dr. Sunil Kumar, Director,

Modipuram
Dr. J.P. Mishra, Director, ICAR-ATARI, Jodhpur

Dr. K. Sammi Reddy, Director, ICAR-NIASM,
Baramati



Dr. N.G. Patil, Director, ICAR-NBSS&LUP,
Nagpur

Dr. A. Sahoo, Director, ICAR-NRCC, Bikaner
Dr. J. Rane, Director, ICAR-CIAH, Bikaner

Dr. Vinay Bhardwaj, Director, ICAR-NRCSS,
Ajmer

Shri G.P. Sharma, Former Joint Secretary (Finance),
ICAR, New Delhi

Shri Manish Wadhera, Deputy Director (Finance),
ICAR, New Delhi

Dr. Subhash Chandra, Director Extention Eduction,
SKRAU, Bikaner

Shri Pushphas Pandey, GM, NABARD, Jaipur
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fafdre smrge®
Distinguished Visitors

QRT of ICAR-CAZRI, Jodhpur

Dr. Gurbachan Singh, Chairman, QRT; Former
Chairman, ASRB, New Delhi

Dr. P.C. Sharma, Member QRT; Former Director,
ICAR-CSSRI, Karnal

Dr. Y.S. Ramakrishna, Member QRT; Former
Director, ICAR-CRIDA, Hyderabad

Dr. B. Shridhar, Member QRT; Former Dean,
College of Agricultural Engineering, TNAU,
Coimbatore

Dr. Putan Singh, Member QRT; Emeritus Prof.
(Animal Nutrition), ICAR-IVRI, Izatnagar

Dr. Jagmit Yangchan, Member QRT; Sr. Scientist,
HMARI, SKUAST-K, Leh
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Director Cell Audit and Accounts Wing
1. Dr. O.P. Yadav, Director 1. Ms. Sunita Arya, Comptroller
2.  Mr. Prem Prakash Mishra, PS to Director 2. Mr. Sunil Choudhary, FAO

(up to 30.11.2024) 3. Mr. PK. Mathur, FAO
Priority Setting, Monitoring and Evaluation Cell 4. Mr. Anil Bhandari, AFAO

(PME) 5. Shri Mahender Kumar, AFAO (from 22.08.2024)
1. Dr. P.C. Moharana, In-charge 6. Shri Anil Bansal, AFAO (from 22.08.2024)

2. Dr. Rakesh Pathak, ACTO
3. Mr. Harish Purohit, ACTO
4. Dr. Manish Mathur, ACTO
5. Mr. Raj Kumar, TO

6. Mr. Hanuman Ram, TO
Administrative Wing

1. Mr. Suresh Kumar, Chief Administrative Officer
(Sr. Grade)

Mr. Indra Raj Meena, Sr. AO
Mr. Navin Kumar Yadav, Deputy Director (OL)
Mr. Karan Singh Gehlot, AO
Mr. Ram Pal Verma, AO
Mr. Bahadur Singh Khichi, AAO
Mr. Khushwant Choudhary, AAO
Ms. Anita, AAO
Mr. Hema Ram, AAO
. Mr. Girdhari Lal Gena, AAO
. Ms. Varsha Pidwa, AAO
. Mr. Bhupender Singh Chouhan, AAO
. Mr. K.C. Vora, AAO

. Mr. N.R. Gundi, AAO (from 02.01.2024,
up to 31.5.2024)

Shri Gulsan Batra, AAO (from 16.08.2024)
Mr. Bhawara Ram, TO
Mr. Anil Kumar, TO (up to 21.08.2024)
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Division of Natural Resources

1.
2.
3.

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

Dr. Priyabrata Santra, Head
Dr. P.C. Moharana, Principal Scientist (Geography)

Dr. R.K. Goyal, Principal Scientist (Soil & Water
Conservation Engineering) (from 07.06.2024)

Dr. M.K. Gaur, Principal Scientist (Geography)
(from 24.06.2024)

Dr. Deepesh Machiwal, Principal Scientist
(Soil & Water Conservation Engineering)

Dr. Mahesh Kumar, Principal Scientist
(Soil Science-Pedology)

Dr. D.V. Singh, Sr. Scientist (Agronomy)
(up to 30.11.2024)

Dr. H.M. Meena, Sr. Scientist (Agril. Meteorology)
Dr. Saurabh Swami, Scientist (Agril. Chemicals)
Dr. Mahipal Choudhary, Scientist (Soil Science)
Dr. Vandita Kumari, Scientist (Agril. Statistics)

Dr. Manoj Parihar, Scientist (Soil Science)

Mr. R.S. Rajpurohit, ACTO

Mr. Govind Parihar, STO

Mr. P.K. Bhardwaj, TO

Mr. P.R. Choudhary, STO

Mr. D.K. Nanda, TO

Division of Integrated Farming Systems

1.
2.
3.

Dr. Dheeraj Singh, Head
Dr. P.R. Meghwal, Principal Scientist (Horticulture)

Dr. Maharaj Singh, Principal Scientist
(Plant Physiology)
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Dr. Rajwant Kaur Kalia, Principal Scientist
(Agroforestry) (from 09.01.2024)

Dr. K.K. Meena, Principal Scientist
(Agril. Microbiology)

Dr. R.S. Yadav, Principal Scientist (Soil Science)

Dr. Pradeep Kumar, Sr. Scientist (Vegetable Science)
Dr. N.K. Jat, Sr. Scientist (Agronomy)

Dr. Archana Verma, Scientist (Forestry)

. Mr. Shiran Kalappurakkal, Scientist (Agroforestry)

(up to 21.06.2024)

Dr. Saritha M., Scientist (Agril. Microbiology)
Dr. Shrvan Kumar, Scientist (Soil Science)

Dr. Anandkumar Naorem, Scientist (Soil Science)
Mr. V.S. Nathawat, ACTO

Mr. B.N. Sharma, ACTO

Mr. Meetha Ram, STO

Mr. Sourabh, STO

Mr. S.R. Bhakar, STO

Mr. N.S. Chouhan, TO (up to 31.05.2024)

Mr. Khumbh Singh, STO

Mr. Naveen Singh, TO

Mr. N.L. Purohit, PS to HD 11 (31.10.2024)

Division of Plant Improvement and Pest Management

1.
2.
3.

10.
11.

Dr. R.K. Kakani, Head
Dr. M.P. Rajora, Principal Scientist (Plant Breeding)

Dr. Ramavtar Sharma, Principal Scientist
(Genetics/Cytogenetics) (up to 31.08.2024)

Dr. Rajwant Kaur Kalia, Principal Scientist
(Agroforestry) (up to 08.01.2024)

Dr. H.R. Mahla, Principal Scientist
(Genetics/Cytogenetics)

Dr. Ritu Mawar, Principal Scientist (Plant Pathology)

Dr. R.K. Solanki, Scientist
(Genetics & Plant Breeding)

Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology)

Dr. Khushwant B. Choudhary, Scientist
(Genetics & Plant Breeding)

Dr. Reena Rani, Scientist (Genetics & Plant Breeding)

Dr. Devendra Singh, Scientist (Agril. Microbiology)

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

Personnel

Dr. Rajneesh Sharma, Scientist (Agril. Biotechnology)

Dr. Archana Sanyal, Scientist
(Seed Science Technology)

Dr. Aman Verma, Scientist (Plant Biochemistry)

Dr. Laxman Singh Rajput, Scientist (Plant Pathology)
Mr. Ramu Ram, ACTO (up to 31.10.2024)

Mr. M.L. Bajrolia, STO

Mr. S.R. Choudhary, STO

Mr. N.L. Chouhan, TO

Mr. Jalam Singh, STO

Mr. Chandra Prakash, TO (from 30.03.2024)

Mr. Jairoop Ram, TO

Division of Livestock Production and Range
Management

1.

Dr. Sumant Vyas, Head

2. Dr. AK. Patel, Principal Scientist (LPM)
(up to 30.06.2024)
3. Dr. M. Patidar, Principal Scientist (Agronomy)
4. Dr. R.N. Kumawat, Principal Scientist (Agronomy)
5. Dr. Mahesh Kumar, Scientist (Plant Biochemistry)
6. Dr. S.C. Kachhawaha, CTO (from 18.10.2024)
7. Ms. Kajal Arora, STO
8. Mr. Arvind Varma, STO
9. Mr. Ravi Kumar, TO
10. Mr. I.R. Faroda, TO
11. Mr. Jasraj Jaipal, TO (from 18.10.2024)
12. Mr. Hira Ram Choudhary, TO
Division of Agricultural Engineering and Renewable
Energy
1. Dr. H.L. Kushwaha, Head
2. Dr. Surendra Poonia, Principal Scientist (Physics)
3. Dr. Soma Srivastava, Sr. Scientist (Food & Nutrition)
(up to 21.05.2024)
4. Dr. Om Prakash, Scientist (AS&PE)
5. Mr. Shekh Mukhtar Mansuri, Scientist (AS&PE)
6. Dr. Prem Veer Gautam, Scientist (FMP)
7. Dr. Hitesh Bijarniya, Scientist (FM&P)

(from 26.2.2024)
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8. Mr. A.K. Singh, STO

9. Mr. Raghuveer Singh, TO

10. Mr. S.R. Daiyya, TO (up to 21.04.2024)

11. Mr. PK. Kachchhwaha, TO

12. Mr. Shiv Raj Gena, TO

13. Mr. Hanuman Ram Choudhary, TO

Division of Transfer of Technology and Training

1. Dr. S.P.S. Tanwar, Head

2. Mr. A K. Sharma, Scientist (Sel. Grade) (Agronomy)
(up to 25.09.2024)

3. Dr. B.L. Manjunatha, Scientist (Agricultural
Extension)

4. Dr. Dipika Hajong, Scientist (Agricultural Extension)

5. Mr. O.P. Meena, Scientist (Soil Science)

6. Dr. Pramendra, Scientist (Agricultural Economics)

7. Dr. Soma Srivastava, Sr. Scientist (Food & Nutrition)
(from 22.05.2024)

8. Mr. Jugal Kishore, STO

9. Mr. Vinod Purohit, TO

10. Mr. Charanjeet Singh, TO

11. Dr. R.K. Dave, STO (up to 18.06.2024)

12. Mr. N.S. Charan, TO

13. Mr. Prithvi Singh, TO

All India Network Project on Vertebrate Pest

Management

1. Dr. Vipin Chaudhary, Principal Scientist (Agril.

A

Entomology) & Nodal Scientist (AINP on VPM)
Mr. R.C. Meena, ACTO

Dr. K.M. Gawaria, ACTO

Mr. Surjeet Singh, ACTO

Mr. Zakir Hussain, TO

Agriculture Knowledge Management Unit

1. Mr. VK. Purohit, CTO

2. Mr. Mukesh Gehlot, CTO

3.  Mr. Ramesh Chandra Joshi, ACTO

4. Mr. Sumer Chand Katoch, TO

Library

1.  Mr. Kailash Detha, ACTO & I/¢c

2. Mr. K.K. Sharma, ACTO

3. Mr. S.R. Daiyya, TO (from 22.04.2024)
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C.R. Farm

1. Mr. P.R. Bishnoi, STO

2. Mr. Ashok Kumar Sarvate, TO

3. Mr. Suresh Chandra Roj, TO (from 01.07.2024)
Maintenance Unit

1. Mr. B.L. Bose, STO

2. Mr. Lalit Kumar Choudhary, STO
3. Mr. VK. Harsh, TO

4. Mr. Sanjay Purohit, TO

5. Mr. Bhawani Singh Rathore, TO
6. Mr. M.S. Moyal, TO

Security Section

1

Mr. Hema Ram, AAO, Security Officer I/c

Regional Research Station, Pali Marwar

1.
2.

4
5
6.
7
8
9

Dr. AK. Shukla, Head

Dr. Vijay Singh Meena, Sr. Scientist (Fruit Science)
(from 2.12.2024)

Mr. Noor Mohammad M.B., Scientist (Agroforestry)
(from 08.06.2024)

Ms. Keerthika A., Scientist (Forestry)

Dr. Kamla Kumari Choudhary, Scientist (Soil Science)
Dr. Seeta Ram Meena, Scientist (Agronomy)

Mr. S.K. Dashora, ACTO

Mr. Mahendra Singh Songra, TO

Mr. Dunga Ram, TO

10. Mr. Mangi Lal Meena, TO

Regional Research Station, Bikaner

1.
2.

Dr. N.R. Panwar, Head

Dr. G.L. Bagdi, Principal Scientist
(Agricultural Extension)

Dr. M.L. Soni, Principal Scientist
(Soil Science-Chemistry/Fertility/Microbiology)

Dr. Birbal, Principal Scientist (Horticulture)
Dr. V.S. Rathore, Principal Scientist (Agronomy)

Dr. N.S. Nathawat, Principal Scientist
(Plant Physiology)

Ms. Subbulakshmi V., Scientist (Agroforestry)
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10.
11.
12.
13.
14.
15.
16.

Dr. Ravindra Singh Shekhawat, Scientist
(Agril. Economics)

Mr. Pratul Gupta, ACTO

Mr. Jogeshwar Ram, ACTO
Mr. B.M. Yadav, ACTO

Mr. Rajeev Kumar, ACTO
Mr. Manoj Kumar Gora, STO
Mr. Mool Singh Gahlot, STO
Mr. Sunil Kumar, TO

Mr. Bablal Jajra, TO

Regional Research Station, Jaisalmer

1.
2.

7.
8.
9.

Dr. R.S. Mehta, Head Principal Scientist (Agronomy)

Mr. Shiran Kalappurakkal, Scientist (Agroforestry)
(from 22.06.2024)

Dr. S.C. Meena, Scientist (Agril. Entomology)
Dr. Dileep Kumar, Scientist (Agril. Extension)

Dr. Anil Patidar, Scientist
(Economic Botany and PGR)

Ms. Saranya, R., Scientist (Plant Pathology)
(up to 08.07.2024)

Mr. D.S. Mertia, STO (up to 30.11.2024)
Dr. R.K. Dave, STO (from 19.6.2024)
Mr. Ubed Ullah, TO

Regional Research Station, Bhuj

1.
2.

Dr. Manish Kanwat, Head

Dr. Sheetal K. Radhakrishnan, Scientist
(Environmental Science)

Dr. Renjith P.S., Scientist (Agronomy)
(up to 02.02.2024)

Mr. M. Suresh Kumar, Scientist (Agroforestry)
(on study leave)

Mr. Abhishek Patel, Scientist (Land & Water
Management Engineering) (study leave)

Regional Research Station, Leh

1.
2.
3.

Dr. Maheshwar Singh, Head
Dr. R.K. Goyal, Principal Scientist (up to 06.06.2024)

Dr. M.K. Gaur, Principal Scientist (Geography)
(up to 22.05.2024)
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Personnel

Dr. Noor Mohammad M.B., Scientist (Agroforestry)
(up to 07.06.2024)

Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy)
(from 26.09.2024)

Mr. Akash Ravindra Chichaghare, Scientist
(Agroforestry)

Mr. Mathangi Raja Sekhar, Scientist (AS&PE)

Dr. Changchuk Lamo, Scientist (Agril. Strucutures &
Process Engineering)

Mr. Jigmat Stanzin, STO

Krishi Vigyan Kendra, Jodhpur

1.
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Dr. Bhagwat Singh Rathore,
Principal Scientist-cum-Head

Mr. R.R. Meghwal, CTO

Dr. Poonam Kalash, CTO

Dr. S.C. Kachhawaha, CTO (up to 17.10.2024)
Mrs. Mamta Meena, ACTO

Ms. A. Monika, STO (from 24.06.2024)

Ms. Chandana MR, STO (from 29.07.2024)
Ms. Kusum Lata, TO

Mr. Kishna Ram Dewasi, TO

10. Mr. Jasraj Jaipal, TO (up to 17.10.2024)

Krishi Vigyan Kendra, Pali

1.

2
3
4.
5
6

Dr. Manoj Kumar, Head (from 15.04.2024)

Dr. Aishwarya Dudi, ACTO

Dr. Chandan Kumar, ACTO

Dr. A.S. Tetarwal, ACTO

Mr. Praveen Kumar Tomar, STO (up to 04.10.2024)
Mr. Jhabar Mal Tetarwal, STO (29.07.2024)

Krishi Vigyan Kendra, Bhuj

1.

2
3
4.
5
6

Dr. Manish Kanwat, Principal Scientist-cum-Head I/c
Dr. Ram Niwas, ACTO

Mr. Alaukik Mourya, STO (from 29.05.2024)

Mr. Avinash Bochalya, STO (from 31.05.2024)

Mr. Sita Ram Jat, TO

Mr. Vipin Raj, TO
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Enhancing resilience of arid lands
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