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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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TOTTel! 3R URARS SIATS @l ol H §a—ga Riarg yormedt iR
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14.63 UIerd T fIg]d aTcradT 9 HAS: 24.80 3R 13.19 Ufer
Th YT B0 | B e TS |
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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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HeT fIsTell S g8 ROt §et 6,31,910 ST BT oG U1
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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O B @ B9 H qof BT 7 | SIFelR foTel § wdd 3R
T T Fomferdl # aToTR—IMMENTRA aTemd Uget oI WR IE,
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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




PRIBRT AR

Executive Summary

PRIBRI ARTA

Executive Summary

HHET ARAGY | Y- SIDRI B AT 3600 FaT
THAl BT TRHF—The FaTh—oTg TR D (350
2500 “AMIRR) TR & ¥ 1 AR ReliegeE W)
BISIRWASH BWERI T 16 Fal I 4§ Feh Hal
JUIEHT qRABTed 99T IR 9RAR Ha&T Juishirg
JKIBTed & fSRlce WehM g Th Ul b [asiRad
fepar v |

I & e URER &1 FHred Ao, = 207
TACIR &3 WA 7, WIS iId Ao & TRuH! & SR
R e fear T, o Sled wIM iR femifrra
ST &I SUANT &x fhar a1 | 9Hfas gRT 9 @&
S AR =T fdgall & Hars # 14.60 HIex &1 iR
IRIT AT | AARE 9 241 6., da1s § Sugh et b4
ARt 1 Ffa far 3R St e &g =i &1 o
T T |

SIAETR @ AITeT &elids # ¥ SUART /4 3TaR0T A
ERT J—&R9T & A< 3,67,007 BICIR (Gl HITIold &
T 84.25 TITLIA) &3 UTAT 1T, ST a1 3TUREH @ 37T
347,438 BICIR (79.75 VRIRIG) Ud S 918 12,994 FIIR
(2.98 wftrerd) erFthel IENURT &R & ST T AT |
A T <110 §37T fdb 52.15 Hf=Ia &3 % 3G & <o, 36
gfoerd & 9 HN qH IR T 10 wfoea eF H
I / JERIIT / ST T wI1fiies fIaRor 2 |

ARMTS AT Tl BT SUIRT TS b aRaH
RIS & 12 f57el & 115 didl & forq fagla arerer,
Tsge IR UdRIgS Afed Al ol weell AuEst &
ATh—dR RATS AR IR By 1Y |

SR Rerd dedrield -l TAN H Hal B
Aifrp—rarafe ol & faTeiyor gRT 5.65 Hfcerd e
HaT, 8.91 Ui Riee 3R 854 ARG aTe] & U &
Q1Y SE XdTell e U1S T8 | 100 W gedies, 75
eI AU + 5 S Ul 2acaR Bl &% W ER DI T1E
3R 100 Tferd Tdias + 5 €4 Ufd gaCIR Bl &R W TE”
DI WIE B ATIINT W FTRFT B T § ORI & [T
31X YTt T It # g &8 |

SR, AR R Serk # A= Y e
yonferdl # Rerd 9y 3TuREd AT el | b fdy g

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
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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).
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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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