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Preface

It was quite a productive year. Two moth bean varieties
developed by the institute (CAZRI Moth-4 and CAZRI
Moth-5) were notified by the Central Sub-Committee on
Crop Standards, Notification and Release of Varieties for
cultivation in both North and South Zone of the country. The
Agri-Eco-Tourism Park, spread over 8 ha area and housing
over 150 plant species, was inaugurated this year and it is
becoming quite popular among local people and tourists. The
crop cafeteria approach, which has been appreciated very
much by farmers and other stakeholders, was extended this
year and an Integrated Farming Cafeteria block was
established in 2 ha area as a one-stop demonstration block of
major production technologies related to field and fruit
crops, agroforestry trees, fodder production, recycling of
farm waste, soil conservation, rainwater harvesting and
recycling, etc. In the seed production program, 22,913 kg
seed of various rabi and kharif season crops was produced
along with 1,13,437 number of quality planting material of
agroforestry trees and fruits.

Hyper-spectral signatures of 628 soil samples collected
from different agro-ecological sub-regions of the country
showed that height, absorption features and slope of the
spectra at different spectral regions depend on inherent
composition of soil, which showed wide variations among
soil samples.

In Sam block of Jaisalmer district, wind erosion/
deposition related land degradation has affected about 8%
area of arable lands, 61% area of sandy plains and duny
lands, and 30% area of scrublands/grasslands. Area under
groundwater irrigation in western Rajasthan showed strong
correlation with the pre-monsoon groundwater level in
Jodhpur (0.94), Jaisalmer (0.82), Nagaur (0.71) and Churu
(0.71) districts.

In pearl millet improvement program, promising early
hybrids were identified based on higher grain yield. Out of
150 test lines of pearl millet, 20 entries showed susceptibility
for the downy mildew in the range of 5.3 to 57.1%, rest of the
lines were resistant. Out of 150 lines, 17 showed resistance
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against the blast disease, while the rest of the entries were
moderately susceptible.

Thirteen clusterbean entries of CAZG series gave more
than 10% increase in seed yield over the best check, RGC-
1033 (934.2 kg ha™). Two entries were promoted to AVT-1.
The endosperm content in clusterbean genotypes ranged
from 38.6% (PNB) to 45.7% (HG-2-20) with a mean of
41.7%.

Among 12 moth bean entries in station trail-1 (ST-1),
10 entries out yielded the best check variety RMO-2251 (541
kg ha") by 8 to 53%. In ST-2, 11 out of 12 entries yielded
more than the best check variety RMO-257 (651 kgha™).

The genotype evaluation trials of cumin conducted at
farmers' fields in Jodhpur district revealed that with a meager
yield penalty of around 3.2%, growing CZC-94 could save
one irrigation and about 25-30 days in terms of crop maturity.

An integrated farming system (IFS) model of 2 ha, with
limited irrigation, generated gross return of Rs. 4,61,243
which was fairly distributed over the year. Another IFS
model developed at Pali, fetched about 3 times more benefit
over conventional farming system comprising only of crop
cultivation. Among nine irrigated cropping systems tested at
Bikaner, groundnut-based cropping system gave higher
main product yield (4.96-6.64 tha™) followed by pearl millet-
and mung bean-based cropping systems. But considering
water, energy and productivity together, pearl millet- and
mung bean-based cropping systems were found to be better
than the groundnut-based cropping systems.

In a wheat-based cropping system under saline
irrigation condition at Pali, higher water saving (61.7%) and
water productivity (67.9%) were observed under drip
irrigation compared to conventional irrigation system. In
Bikaner conditions, mustard seed yield declined by 9.6%
with increase in EC of irrigation water from 3.4 t0 6.2dSm".

Watermelon fruit yield was higher when irrigation was
given daily (34.9 t ha") and on alternate days (34.2 t ha™)
compared to yield obtained at 4-day irrigation interval (31.5t
ha"). Fruit yield increased more (25.7%) with grafting on
pumpkin rootstock than on bottle gourd rootstock (17.7%)
compared to un-grafted control (29.3 t ha"). Total fresh and
dry leaf yields of 38.5 and 8.1 t ha' were recorded when
moringa was given irrigation at 40% cumulative pan
evaporation level, which were significantly higher than the
yields obtained at 100% cumulative pan evaporation level.

Continuous cropping for six years with organic manure
application (10 t FYM ha" during kharif season) produced
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2123 and 4193 kg ha" grain yields of pearl millet and wheat,
respectively which were lower than their yields obtained
with 150% NPK application (2386 and 4443 kg ha’,
respectively).

The mean diurnal CO, flux over pearl millet crop
canopy was lowest (-13.40 pmole m” s™) during daytime,
which was negative due to assimilation of CO, in crop
canopy through photosynthesis, while it was higher (2.59
umole m”s") during the night time, which was mainly due to
crop respiration.

The exogenous application of 1.0 mM Salicylic acid,
0.1 mM Benzyl adenine and 1.0 mM Sodium nitroprusside
significantly improved relative water content, water
potential, membrane stability index and grain yield of gram
genotypes by 9-16, 18-22, 22-30 and 11-23%, respectively,
as compared to water spray control.

Consortia of Trichoderma atrobrunneum strain 15F,
Pseudomonas sp. 2B, Alcaligenes sp. 9B and Bacillus
velezensis 32B showed least disease index (22.5%) and
highest disease control (76.4%) of cumin wilt.

The average daily gain (ADG) in body weight of
Marwari lambs was higher (96.5 g d") in lambs given 10%
moringa leaf meal (MLM), followed by lambs given 6%
MLM (83.6 g d") in their diets compared to the ADG in
weight of lambs (80.8 g d") which were not given any MLM.

The average PV energy generated from 100 kW agri-
voltaic system (AVS) was 351 kWh day” and the power
generated over the year was 1,24,164 kWh earning a revenue
of Rs. 6,20,820. Photosynthetically active radiation,
measured during reproductive stage of taramira and mung
bean under control, shaded and non-shaded inter-space area
of double and triple row AVS ranged from 55-61 pmol m”s’
in shaded and 128-173 umol m”s" in unshaded area. In
double-row AVS, economic yields of bottle gourd, ridge
gourd and snap melon increased by 68.6, 35.8 and 21.4%,
respectively over the yield under control.

Livestock rearing was predominant secondary
enterprise for 87% farm households in Pali district because
of access to dairy cooperatives. In Bikaner district, crops +
agroforestry + livestock was major farming system (73%) in
rainfed condition; while crops + agroforestry + livestock +
horticulture was major farming system in irrigated condition
(64%) as well as in production system having both irrigated
and rainfed condition (69%).

The FLDs conducted in different villages, benefitted
883 farmers directly and several thousand farmers indirectly
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through trainings and field days at these demonstration sites.
Total 18 OFTs were conducted at 75 farmers' fields.

Crop demonstrations were conducted during kharifand
rabi seasons under the Scheduled Caste Sub-Plan (SCSP).
Quality seed of crops, planting materials of horticultural
crops and agroforestry trees were distributed to 3,372
scheduled caste farm families. More than 1500 families
benefitted from distribution of agricultural implements/
equipments like battery operated sprayer, manual hand
weeder, tarpaulin, secateurs, kassi. About 2,000 farmers
benefited from interaction with scientists, trainings on
agricultural technologies and exposure visits to research
institutes, field days, kisan melas. Scientists-farmers'
meetings were organized at four villages of Pali district
under Tribal Sub-Plan in which 1170 tribal farmers
participated. Agri-inputs viz., DAP fertilizer, tarpaulin and
plastic tubs were also distributed to motivate the farmers. For
empowering tribal people of cold arid region and providing
livelihood security to them, several inputs such as animal
feed, greenhouses polythene, tarpaulin, sickle, shovel, pick
axe and garden tools were distributed among 233 farmers of
Ladakh villages.

Total 10,086 farmers, farm women, students, trainees
and govt. officials visited ATIC. Sale of seed of improved
varieties of crops, grasses, seedlings of horticulture and
agroforestry trees and other products generated revenue of
Rs. 1,34,21,572.

A total of 162 trainings were organized which
benefitted 5,214 farmers. Sponsored training programs
conducted by the institute benefitted 1,844 stakeholders.
Several farmers-scientists' interaction meetings, field days,
awareness programs for students, farmers and other
stakeholders, were organized to celebrate the International
Year of Millets 2023.

An agricultural innovation exposure visit of farmers
was conducted in August. Total 1078 farmers, farm-women
and other stakeholders visited different experimental blocks
of the institute and directly interacted with the concerned
scientists. The institute and its KVKs effectively used
innovative ICT tools to send agro-advisories on real-time
basis reaching to over 60,000 farmers.

I hope that the stakeholders involved in development of
arid regions will find the research, development and
extension activities documented in this report interesting,
informative and useful.

S N A

((.P. Yadav)
Director
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The institute made some significant achievements in
research and development this year. Two moth bean
varieties, viz., CAZRI Moth-4 (CZMO-18-2) and CAZRI
Moth-5 (CZMO-18-5) were notified by the Central Sub-
Committee on Crop Standards, Notification and Release of
Varieties for cultivation in both North and South Zones of
the country. During three years' testing under rainfed
conditions, CAZRI Moth-4 gave an impressive yield of
1121 kg ha”, while the yield of CAZRI Moth-5 was 1069 kg
ha" which were 27.4% and 25% higher, respectively than
the yield of best-performing check, RMO-257. In addition
to high yield, CAZRI Moth-4 grain contains 32.8% protein,
which is a substantial increase (6.6%) over the best check
variety, RMO-257.

The Agri-Eco-Tourism Park was inaugurated by Dr.
S.K. Chaudhari, DDG (NRM), ICAR on October 01. Total 8
ha area of the park has been divided in 32 blocks. About 150
plant species of native trees, medicinal and aromatic plants,
fruits, perennial grasses, cacti and succulents, ornamental
shrubs, fibre, natural gum and resin plants as well as some
plants from other desert regions of the world are
established. The sand dune stabilization technique is also
demonstrated here. Itis attracting quite a number of tourists,
school and college students as well as other visitors and
guided tours are conducted for such groups.

The institute bagged a prestigious recognition, as the
Director, Dr. O.P. Yadav, became Fellow of the National
Academy of Sciences, India (NASI) for his outstanding
contribution in the field of Science.

An Integrated Farming Cafeteria (IFC) block was
established in 2 ha area during this kharif season as a
one-stop demonstration block of production and
conservation technologies related to field and fruit crops,
agroforestry trees, fodder production, recycling of farm
waste, soil conservation, water harvesting and recycling,
and other agricultural innovations. The Millets Block,
planted during the kharif season as a part of the celebration
of the International Year of Millets-2023, was a point of
major attraction where eight millet crops, viz., pearl millet,
sorghum, finger millet, foxtail millet, proso millet, kodo



E/) I gferde 2023

Annual Report 2023

AP
ICAR

<9 & fafr=T HR-uRRafas Su—e=t & vas fag
Y FRT3I & 628 AT B BISIR—WIS ol SRIERI BT HLITT
# ffid Wagi—feariier gfawm o1 SumT Fxe A7 737 |
faf1 Wage el § Wagl & o TS, Gy
feryany ok serr gaT @1 e wxa R iR $rad
g, R fafi= a3l & g fy U ga1 At # s
for=Tar uig TS |

SIRIeRR fSTel & |9 il ¥ 9y afuRed g Hedor |
T i eRor 7 Y I gf (Rifad iR ififa) &
T 8 TfTerd &, Nllel #aTHl 31k el aretl Y &7 61
T &3, T STEIGR Y% g °1 & Ha™ &7 30 Hferd
&3 yoIfa fpar & | =, =g iR doR 4 31 R
12.65 Ifaa 2 |

Y[ IO # G117 & el &5 Bl 56 Hfererd
3R TSR & IR—[H A H 47 fcrerd o1, foRTepT Aa
P SR AfHaH A HA: IeAYR (17 ufemE) SR
TG (87 wfderd) el # I8 | wde eIl |4 HH
e (115 Ufoera) RTel # iR \99 3ifd® drer (191
wfererd) forer # off | IR—3[wh TR (164 Trera) H HHet
TEAAT &h TR (134 UfRra) &1 o # 1venda
Igd 31fere e | R &, dIer & 95 ferd &I garr 4
T35 oTel 3§ el 16 Hererd o |

AFRET—d oTdl WR BT oTdl (18 @ Jfaiid & &
|1 FEHY SIEYR (FeHde UMH=0.94), STATHR (0.82),
AFIR (0.71) 3R TH (0.71) ¥t # @1f¥ra uran 71, STafds
Hrax (0.67), L (0.66), dBFR (0.61) 3R aTSHR (0.58)
el # #egd U W] SR UReRd joRerd H
IoTol—iferd &3l & fIaR & |1 Yot wR # 98d RTae
ST

qeirged (100—250 &1 A1 9 &), ST (100—200 &4
A ufq fae), weR (120—180 &9 . ufq =), AWk
(150—300 & 1. HfT &) aiR fITST a1 UeeR (100—300
o 1. 9 &) a7 SRael oiel & o7<s Wi € |

SIIHR foTel # gt 23 URART &1 dfaFiEE &=
qrett il @ 45 TSl B fafie= wifad gargal wR ot
o T | ST IE RifeHT SRR fSel & e
IR XCTA—HETT J—3Mplerdl & Tg=a g off, Siafh

ST 7eida XA & el B AR YGITd ATIIIgSd
SIRTCTHR & 9T &1 H T T o |

Y 1990 W 2020 T & AMRIIGA IR Il

LADBID b BT IUANT DI gY 11 TRITTE DI I

millet, barnyard millet and little millet were grown.
Demonstration of improved varieties of traditional and
some new crops in crop cafeteria at all the regional research
stations of the institute has now become a norm.

Hyper-spectral signatures of 628 soil samples
collected from different agro-ecological sub-regions of the
country were measured using spectro-radiometer facility
created at the institute. Overall height, absorption features
and slope of the spectra at different spectral regions depend
on the inherent composition of soil, which showed wide
variations among soil samples collected from different
regions.

In Sam block of Jaisalmer district, wind erosion/
deposition related land degradation has affected about 8%
area of arable lands (irrigated and un-irrigated), 61% area of
sandy plains and duny lands, and 30% area of scrublands/
grasslands. Mining, rocky and barren lands account for
12.65% area.

Net sown area in arid Rajasthan was 56% of total area,
and in non-arid parts of Rajasthan, it was 47%; the lowest
and highest values being in Udaipur (17%) and
Hanumangarh (87%) districts, respectively. Cropping
intensity was lowest in Barmer (115%) and highest in Kota
(191%) district. Cropping intensity in non-arid Rajasthan
(164%) was relatively much higher than in arid Rajasthan
(134%). Churu district has only 16% net irrigated area as
compared to 95% in Kota.

Area under groundwater irrigation in western
Rajasthan showed strong correlation with the pre-monsoon
groundwater level in Jodhpur (r=0.94), Jaisalmer (r=0.82),
Nagaur (r=0.71) and Churu (r=0.71) districts, and moderate
correlation in Sikar (r=0.67), Jhunjhunu (r=0.66), Bikaner
(r=0.61) and Barmer (r=0.58) districts. Thus, groundwater
levels in the study area declined significantly with
expansion of groundwater-irrigated areas.

Tertiary (100-250 m’ day ™), Lathi (100-200 m’ day™),
Bhadesar (120-180 m’day "), Nagaur (150-300 m’day ) and
Bilara sandstone (100-300 m’day ) soil series are very good
source of groundwater.

Total 45 plant species, representing 23 families, were
recorded on different physiographic units in Jaisalmer
district. Dactyloctenium sindicum was dominant species on
rocky and sandy plain landforms, whereas Dipterygium
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glaucum and Aeluropus lagopoides were dominant species
on sand dunes and salt rann of Jaisalmer district,
respectively.

A comprehensive investigation into Banni grassland
vegetation dynamics, utilizing NDVI data from 1990 to
2020, revealed that the NDVI increased from 1990 to 2020,
mainly due to P, juliflora expansion in Banni graslands.

Highest green fodder yield of Cenchrus ciliaris was
obtained from CAZRI-657 (5076 kg ha') followed by
CAZRI-588 (4870 kg ha'), whereas CAZRI-581 showed
maximum dry matter yield (1563 kg ha') followed by
CAZRIAnjan-2178 (1510 kgha™).

The highest stigma receptivity in Lasiurus sindicus
was seen at the stage of indehiscent anthers (96.33+9.83%)
and anther dehiscence stage (92.71+8.43%). The maximum
receptivity of 100+10.88% was observed at 10 a.m. while
the minimum receptivity 0f29.214+3.83% was recorded at 8
a.m.and9a.m.

In pearl millet improvement program, among 15 early
test hybrids evaluated at three locations (Jodhpur, Jaisalmer
and Bikaner), hybrid ICMA-15222xCZI-2021/3 gave
highest mean grain yield of 2620 kg ha" followed by the
hybrids CZH-271 (2447 kg ha") and CZH-267 (2410 kg
ha"). Promising early hybrids based on higher grain yield
were identified. Besides, five MS lines from IIMR,
Hyderabad and R lines from CAZRI were used to develop
47 new hybrids. The hybrid IIMRMA-7xASI 2023/4
showed highest grain yield of 3729 kg ha", followed by
IIMRMA-1xCZ1-2020/9 (3334 kg ha') and IIMRMA-
5xAS12023/18 (3395 kgha™).

The downy mildew severity in pearl millet ranged
from 0 to 100% with highest being in susceptible line 7042S
and lowest in pearl millet test entries. Out of 150 lines, 20
entries showed susceptibility for the downy mildew ranging
from 5.3 to 57.1%, rest of the lines were resistant against the
downy mildew. Similarly, the blast severity ranged from 6.3
t0 62.5%, with highest incidence in 7042S and lowest in test
entries. Out of 150 lines, 17 lines showed resistance against
the blast disease, while the rest of the entries were
moderately susceptible.

Thirteen clusterbean entries of CAZG series gave
10% increase in seed yield over the best check RGC-1033
(934.2 kg ha'). Two entries (CAZG-17-4-1 and CAZG-
20-8) have been promoted to AVT-I and two (CAZG-20-37
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and CAZG-20-46) were contributed for multi-location
evaluationin IVT.

The clusterbean genotypes evaluated for
identification of resistance source against bacterial leaf
blight, showed highly susceptible reaction against
X. axonopodis pv cyamopsidis. Minimum area under
disease progress curve (158) was obtained with four
clusterbean genotypes, i.e., HG-2-20, RGC-1002, RGr-
20-7 and RGC-1038.

The endosperm content in clusterbean genotypes
ranged from 38.57% (PNB) to 45.70% (HG-2-20) with a
mean of 41.72%. The genotype RL-16 had lower (35.92%)
germ percentage while CAZG-19-9 had higher (19.31%)
hull percentage.

Among 12 moth bean entries in station trail-1 (ST-1),
10 entries out yielded the best check variety RMO-2251
(541 kg ha") by 8 to 53%. In ST-2, 11 out of 12 entries
yielded more than the best check variety RMO-257 (651 kg
ha™). In ST-3, four entries and in ST-4, all the twelve entries
out yielded the respective best checks, viz., RMO-2251
(700 kg ha") and RMO-257 (635 kg ha"). In four station
trials (STs), the lowest yellow mosaic virus disease score
was recorded in moth bean entries CZMO-18-1-1 (1.7) in
ST-1,CZMO-18-10(1) in ST-2, CZMO-20-18 (1.7) in ST-3
and CZMO-21-9 (1) in ST-4.

The studies on inheritance pattern for leaf shape and
peduncle length of moth bean suggested that single genes
governs leaf shape and peduncle inheritance, where the
deep lobbed leaf and long peduncle trait is expressed
dominantly while the shallow lobbed leaf and short
peduncle trait is recessive.

Among six test entries of cumin evaluated at three
locations (Jodhpur, Jaisalmer and Bikaner) with four check
varieties, the yield levels at Jaisalmer were low and CV was
more than 23%. The entry GC-4 showed highest yield
(1257.5 kg ha™) on the basis of the average data of Jodhpur
and Bikaner while, CZC-135 (1272.0 kg ha') was the
higher yielder among all the test entries.

Across the dates of sowing, cumin genotype CZC-94
sown in 22.5 cm row spacing was found at par with GC-94
sown at normal row spacing (30 cm) in terms of seed yield.
Row spacing significantly influenced the harvest index of
cumin genotypes CZC-94 and GC-4. Seed yield and
biological yield of CZC-94 increased at 22.5 cm row
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spacing as compared to the yield at 30 cm row spacing,
while yields of GC-4 declined with reduction in row
spacing. However, GC-4 recorded significantly higher
biological yield across the sowing dates, whereas CZC-94
recorded significantly higher harvest index as compared to
GC-4. The genotype to date of sowing interaction in cumin
was found significant in terms of seed yield and biological
yield. Variety CZC-94 recorded significantly higher seed
yield over GC-4 in 15 October, 15 November and 1 January
sowing dates, while at other dates of sowing, CZC-94 was
found at par with GC-4 in terms of seed yield. As compared
to GC-4, CZC-94 recorded significantly higher biological
yield in 15 October sowing and significantly lower
biological yield in 15 November sowing.

The genotype evaluation trial conducted at farmers'
field suggested that with a meager yield penalty of around
3.2%, growing CZC-94 could save one irrigation and about
25-30 days in terms of crop maturity.

This year none of the cumin germplasms showed
resistance to wilt incidence, while one genotype (CZC-96)
showed wilt incidence of only 9.9%. Four genotypes were
in range of 10-20% incidence, 7 genotypes in range of
20-30%, 14 genotypes in range of 30-40%, 20 genotypes in
range of 40-50%, 9 genotypes in range of 50-60%, 19
genotypes in range of 60-70%, 19 genotypes in range of 70-
80%, 23 genotypes in range of 80-90% and 30 genotypes in
range of 90-100% incidence.

In the seed production program, 22,913 kg seed of
different rabi and kharif season crops were produced.
Truthfully labelled seed of different varieties of pulses, seed
spices and oilseeds were produced under Mega Seed and
Creation of Seed Hub project. The seed production program
was undertaken at Jodhpur and Bikaner. Total 1,13,437
number of quality planting material of agroforestry trees
and fruits were produced during the year.

A pomegranate hybrid (CAZRI-JSM-17), which is a
cross of varieties Jalore Seedless and Mridula, produced
maximum yield (21.56 kg plant’) and maximum fruit
weight (200.59 g). Its juice content (42.35 to 55.75%) was
much higher and TSS was equivalent to that of the
commercial pomegranate varieties. Based on fruit size, fruit
yield and colour of rind and aril, the genotype CAZRI-JSM-
17 was found to be the best hybrid of pomegranate suitable
for this region.
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In an integrated farming system (IFS) model of 2 ha
with limited irrigation, arable crops in one ha gave gross
return of Rs. 1,12,334. The medicinal and aromatic crops
provided return of Rs. 1,11,276. The IFS model generated
gross return of Rs. 4,61,243 which was fairly distributed
over the year.

An integrated farming system model developed at
Pali, comprised of crops (70% area), fruits (27% area) and
vegetables (3% area), along with a goat unit (5 female and 1
male) and boundary plantation of Ardu. The contribution of
different IFS components in total net returns was maximum
from horticulture (61.09%), followed by crops (28.97%),
livestock (9.46%) and agroforestry (0.48%), and the IFS
model fetched about 3 times more benefit over
conventional farming system comprising of only crops
cultivation.

Among nine irrigated cropping systems, groundnut-
based cropping system had higher main product yield
(4.96-6.64 t ha) followed by pearl millet- and mung bean-
based cropping systems. A composite index, water-energy-
food nexus index (WEFNI), was computed using six
indices, which ranged from 0.15 to 0.78, being the lowest
for groundnut-wheat system (0.15) and the highest for pearl
millet-chickpea (0.78) and mung bean-chickpea (0.78)
cropping systems. Overall, considering water, energy and
productivity together, the pearl millet- and mung bean-
based cropping systems were found to be better than the
popular groundnut-based cropping systems.

In a wheat-based cropping system under saline
irrigation condition at Pali, higher water saving (61.7%)
and water productivity (67.9%), along with reduction in soil
sodium content (15.7 to 17.2%), SAR (19.1%) and EC
(25.03%) were observed under drip irrigation compared to
conventional irrigation. Significantly higher grain yield of
wheat and sorghum were recorded under permanent raised
bed (4697 and 1920 kg ha™), followed by zero tillage (4322
and 1703 kg ha™) as compared to yields under conventional
tillage (4034 and 1589 kg ha') under wheat-sorghum
cropping system.

Mustard seed and straw yield was significantly
affected by EC of groundwater and varieties in Bikaner
conditions. On an average, 9.6% yield decline in seed and
10.6% yield decline in straw was observed with increase in
EC from 3.4 to 6.2 dS m". Seed yield of variety Laxmi
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(1.50 t ha") at 3.4 dS m" EC was at par with seed yields of
varieties CS-58 (1.51 tha™) and CS-60 (1.43 tha") at EC of
6.2dSm™.

In a M. dubia and pearl millet intercropping system,
grain yield of pearl millet ranged from 1503.6+75.30 kg ha
(at 6 m x 6 m spacing of trees) to 1908.5+7.08 kgha ' (at 6m
x 9 m tree spacing) in different spacings. In G. arborea +
pearl millet system, grain yield was highest (1856.5+107.63
kgha')in 6 m x 12 mtree spacing.

At 72 months after planting, Ailanthus excelsa
recorded significantly higher tree height at § m x 8 m
(5.91 m) and 6 m x 6 m (5.88 m) compared to that at 4 m x
4 m spacing (4.96 m). Intercrops did not affect the tree
growth. In P. cineraria, spacing and intercrops were not
observed to exert any significant effect on tree height and
collar diameter.

Continuous cropping for six years with organic
manure application (10 t FYM ha" during kharif season)
produced 2123 and 4193 kg ha" grain yield of pearl millet
and wheat, respectively, in arid soils. Maximum yields of
pearl millet and wheat (2386 and 4443 kg ha™, respectively)
were recorded with 150% NPK application, while
minimum yields were observed with absolute control
(1214 and 2144 kg ha', respectively). Application of
5.0 t FYM ha" + 100% RDF increased pearl millet and
wheat grain yields by 90 and 108% over control and 11 and
6%, respectively, over 100% RDF.

Inorganic treatments, particularly integrated nutrient
management, significantly enhanced crop yields of cumin,
mustard, pearl millet and mung bean, the highest being
1130 kg ha" in cumin and 2910 kg ha" in mustard. Organic
treatments also improved yields, with cow dung being the
most effective, especially for cumin (938 kg ha') and
mustard (2130 kg ha™). Prophylactic measures in organic
plots for disease control showed that a spray of Calotropis
procera, Prosopis juliflora and neem leaves extract was
effective for management of Alfernaria blight, while
Trichoderma harzianum was effective against bacterial
blight in mung bean.

Pearl millet under natural farming showed a 23.2%
increase in grain yield compared to the yield under control
(2260 kg ha™), while mustard exhibited 7.3% increase in
yield under natural farming over the yield in control (1710
kg ha'). Conventional farming gave the highest yields of
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both the crops. In terms of pest control, imidacloprid
17.8% SL (1.5 ml L") showed the highest pest control
(45.1-90.2%) against aphids and whiteflies. Among the
organic treatments, neem seed extract at 5% was found to be
the most effective for pest control.

The mean diurnal CO, flux over pearl millet crop
canopy was lowest (-13.40 pmole m” s") during daytime,
which was negative due to assimilation of CO, in crop
canopy through photosynthesis, while it was higher (2.59
umole m” s") during the night time, which was mainly due
to crop respiration.

Relative water content (RWC), water potential (Yw),
membrane stability index (MSI) and seed yield of gram
declined by 20, 17, 22 and 24%, respectively, due to water
stress as compared to well-watered condition. The
exogenous application of phyto-protectants ameliorated the
adverse effect of water stress in gram crop and application
of 1.0 mM Salicylic acid, 0.1 mM Benzyl adenine and 1.0
mM Sodium nitroprusside significantly (p<0.05) improved
RWC, WYw, MSI and grain yield of gram genotypes by
9-16%, 18-22%, 22-30% and 11-23%, respectively, as
compared to water spray control. The highest enhancement
in RWC, MSI and seed yield was recorded with 1.0 mM
Salicylic acid followed by 1.0 mM Sodium nitroprusside
and 0.1 mM Benzyl adenine compared to control.

In case of mustard, water deficit caused 21, 22, 19 and
17% reduction in photosynthetic rate (P,), transpiration rate
(E), stomatal conductance (g,), and seed yield compared to
well-watered condition. The application of phyto-
protectants reduced the adverse effect of water stress and
the exogenous application of 1.0 mM Salicylic acid, 0.2
mM Benzyl adenine and 1.0 mM Sodium nitroprusside
significantly (p<0.05) improved photosynthetic rate,
transpiration rate, stomatal conductance and seed yield by
15-32%, 18-26%, 19-29% and 12-18%, respectively in four
mustard genotypes, compared to water sprayed control. The
improvement in seed yield was highest with 1.0 mM
Salicylic acid (18%) followed by 1.0 mM Sodium
nitroprusside (16%) and 0.2 mM Benzyl adenine (12%) as
compared to the control.

Application of developed plant growth promoting
rhizobacterial (PGPR) consortium, with 100% NPK,
enhanced pearl millet and mung bean yields by 6-8% in
Jodhpur, Pali and Bikaner as compared to yields with 100%
NPK alone. PGPR consortium application, with 75% NPK,
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with or without FYM, yielded equivalent to 100% NPK
alone, in both the crops.

Watermelon fruit yield decreased from 36.6 t ha’
obtained with irrigation at 1.0 ETc to 33.3 t ha" under
deficit irrigation (0.8 ETc). Fruit yield was higher when
irrigation was given daily (34.9 t ha) and on alternate days
(34.2 t ha") compared to yield at 4-day irrigation interval
(31.5 tha™). Fruit yield increased with grafting on pumpkin
rootstock (25.7%) more than on bottle gourd rootstock
(17.7%) compared to un-grafted control (29.3 tha™).

The total fresh and dry leafyields of 38.5 and 8.1 tha
were recorded when moringa was given irrigation at 40%
cumulative pan evaporation level, which were significantly
higher than the yields obtained at 100% cumulative pan
evaporation level. The dense planting of moringa (40,000
plants ha") recorded significantly higher fresh and dry leaf
yields of 56.9 and 11.9 t ha, respectively, which were 199
and 193% higher than the yields at 6,666 plants ha" density.

When moringa and bajra napier hybrid were sown at
150 cm % 80 cm spacing and irrigated with sewage-treated
water, moringa crop produced fresh and dry fodder yields of
80.1 and 14.4 tha”, respectively, while bajra napier hybrid
gave 16 and 24% higher fresh and dry fodder yields,
respectively, compared to moringa. Whole biomass of bajra
napier hybrid was edible, while in case of moringa, it was 30
and 34% on fresh and dry weight basis, respectively.

Chemical oxygen demand and biological oxygen
demand reduced by 84 and 79% during rainy season, 86 and
77% in winter and 89 and 76% in summer season in the
treated water compared to untreated sewage water.

The average daily gain (ADG) in body weight of
Marwari lambs was higher (96.52+6.19 g d') in lambs
given 10% moringa leaf meal (MLM), followed by lambs
given 6% MLM (83.58+5.40 gd) in their diets compared to
the ADG in weight (80.83+5.52 g d") of lambs, which were
not given any MLM in the diet, indicating positive effect of
MLM rich diets. The effect of MLM rich diets was more in
male lambs than in female lambs. The ADG of 10% MLM
fed group was 22.7 and 14.1% higher in male and female
lambs, respectively, compared to the control group.

Total CO, emission per cattle was 1453 kg in
intensively managed (stall-fed) Tharparkar cattle and 720
kg in semi-intensive management system (grazing with
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supplementary feeding) during October and November. In
intensive system, enteric emission and manure contributed
only 28% of'the total CO, emission, whereas corresponding
value for semi-intensive system was 55%.

Biochar prepared from crop residues of castor, cotton
and small branches of Prosopis juliflora at lower
temperatures (350°C) were found to be more suitable for
application in saline and alkaline soils of arid Kutch as it has
lower pH and EC levels; in addition to higher recovery rates
ranging from 32.3 to 33.7%.

Among four arid shrubs, maximum antioxidant
activity was found in Calligonum Poligonoids (Phog)
leaves (52.43 mg ascorbic acid eq. g') and Leptadenia
pyrotechnica (Kheemp) root (64.23 mg ascorbic acid eq.
g") samples collected from Tanot-Longewala area. The
antioxidant activity was lower in Aerva javanica (Bui) leaf
and root sample.

A total of 6,355 trees of Acacia senegal were treated
with CAZRI gum inducer, resulting in production of
approximately 3180 kg gum Arabic. The gum inducing
technology has been adopted on large scale by famers of
more than 31 villages of Chauhatan and Baytu tehsils of
Barmer district; Shergarh and Phalodi tehsils of Jodhpur
district; and some villages of Nagaur, Jaisalmer and Jalore
districts.

Shelf life of pearl millet extrudates, stored in
metalized polyester polyethylene at ambient conditions,
was found to be five months. The level of free fatty acids in
high density polyethylene packaging increased from less
than 0.05% to 0.32% after 120 days when filled with air and
up to 0.28% when filled with nitrogen.

Aphids, thrips, whiteflies, mites, Anar butterfly and
hoppers infested pomegranate plants during 29-52 standard
meteorological weeks. Neem oil 2 ml L" + spinetoram 11.7
SC 0.5 ml L" was found to be the best treatment against
thrips while, Beauveria bassiana @ 8 g or 6 ml L' +
spinetoram 11.7 SC 0.9 ml L" and neem oil 2 ml L" +
spinetoram 11.7 SC 0.5 ml L' were found the most
effective against whiteflies in pomegranate. The
combination of imidacloprid 17.8 SL 0. ml L" +
spinetoram 11.7 SC 0.5 ml L" and neem oil 2 ml L" +
spinetoram 11.7 SC 0.5 ml L" were found to be the most
effective against aphids in pomegranate followed by
imidacloprid 17.8 SL@ 0.3 mIL".
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Executive Summary

The consortia of Trichoderma afroharzianum strain
IF + Aneurinibacillus aneurinilyticus strain 16B +
Pseudomonas lalkuanensis strain 31B + Bacillus
licheniformis strain 223B showed least disease index
(32.47%) and highest disease control (64.87%) of cumin
blight. Similarly, the consortia of Trichoderma
atrobrunneum strain 15F, Pseudomonas sp. 2B,
Alcaligenes sp. 9B, and Bacillus velezensis 32B showed
least disease index (22.47%) and highest disease control
(76.35%) of cumin wilt suggesting the microbial consortia
could be effective biocontrol agents for managing diseases
in cumin.

Neem cake consistently maintained high cfu counts
(8x10%, 7.6x10°, 7.93x10°, 7.56x10°, 710", 6.6x10" and
7.6x10° cfu g") of diverse isolates of Trichoderma viz., T.
asperellum (Pedavegi), T. harzianum (Pedavegi), T
longibrachiatum (Jodhpur), and 7. harzianum (Jodhpur),
alongside native isolates like ChFIB1, ANFHS2 and
EGFBSI1, respectively.

Sprays of Calotropis procera + Prosopis juliflora +
neem leaves extract was found superior as compared to
other organic treatments for management of Alternaria
blight in cumin, mustard and mung bean, while spray of
Trichoderma was found effective for management of
bacterial blight of mung bean. The initial population density
of Fusarium oxysporum f. sp. cumini (13x10° cfu g soil)
increased to 21.6x10° cfu g soil after the harvest of the
crop.

Five rodent species namely Tatera indica,
Funambulus pennantii, Rattus rattus, Golunda elloiti, and
Mus musculus were captured in different farming systems.
F. pennantii was the dominant species (71.7%) in various
farming systems, which caused major damage in
pomegranate and date palm crops. More than nine species
of rodent pests were trapped having wide variability (4.35
to 43.48%) in different habitats of Nagaur, Bikaner,
Jaisalmer, Barmer and Sikar districts. 7. indica and
Meriones hurrianae were the dominant species in the
surveyed region.

Kalmegh panchang at 1, 2 and 3% concentration in
bait was very effective for management of Bandicoot
rodents.

Blue bull (Boselaphus tragocamelus) was the major
vertebrate pest sighted across the surveyed area with
highest density in Sumerpur, Mundwa and Kawas areas.
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The average PV energy generated from 100 kW agri-
voltaic system (AVS) attached to the grid through a net
meter was 351 kWh day”' and the power generated over the
year was 1,24,164 kWh that earned a total revenue of Rs.
6,20,820. The daily average dust load on different PV
modules varied from 0.116 to 0.152 g m”, which
significantly impacted energy production (16 to 40%) that
can be reduced by nano-coating of hydrophobic SiO, on PV
glasses. Availability of photosynthetically active radiation
(PAR) measured during reproductive stage of taramira and
mung bean under control, shaded and non-shaded
inter-space area of double and triple row AVS ranged from
55-61 pmol m”s" in shaded and 128-173 pmol m”s” in
unshaded area. A significant reduction in PAR was
observed under shaded area compared to unshaded
interspace area in taramira (63%) and mung bean (27-34%)
crops in two AVSs.

Ininterspaces of AVS, yield reduction was observed in
case of cumin (5.3%), ashwagandha (2.7%) and vegetables
like spinach, amaranthus, radish and carrot (7.32 to 17.0%),
while there was increase in yields of taramira (8.1%), mung
bean (13.10%) and onion (3.18%). In double-row AVS,
economic yields of bottle gourd, ridge gourd and snap
melon showed an increase of 68.6, 35.8 and 21.4%,
respectively over the yield under control. Significant yield
reduction was observed in yields of isabgoal (12.2 and
26.2%), cumin (7.5 and 31.5%) and taramira (34.5 and
57.7%) in shaded area compared to unshaded area of
double-row AVS having half and full PV modules,
respectively, in 25 kW AVS at RRS, Bhuj.

Solar-cum-PCM based hybrid cooling system to chill
10 L milk day' was found profitable and economically
viable with 16.56 B:C ratio and 4 month payback period.
The computed chilling cost of milk was Rs. 2.40 per litre.

A solar thermal-based hybrid oven was developed for
baking 1.0 kg biscuit, having novelty of extended reflector
for extra power capture during entire day.

The electronic planter module was tested in laboratory
and attained seed rate of 2.99 to 5.5 kg ha™ in pearl millet
and 0.97to 1.51kgha' (rectangular groove) and 2.83 kg ha™
(cylindrical groove) in cumin crop. Consistent dropping of
seeds was also verified in preliminary field trial of the
module retrofitted on existing cultivator.

Analysis of farming systems prevailing in Pali district
revealed that relatively higher average annual rainfall and
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Executive Summary

farmers' access to irrigation had influence on the nature and
extent of farming systems prevalent in the district.
Livestock rearing was predominant secondary enterprise
for 87% farm households because of cultivation of fodder
crops and access to dairy cooperatives. Two farming
systems (consisting of crop diversification, livestock and
fodder crops as essential components) were predominant in
Pali district. Farming systems in Jaisalmer district were
influenced by low average annual rainfall, sandy/ sandy
loam soils and recent increase in irrigation.

Among different components of farming systems
adopted in Bikaner district, arable crops, agroforestry and
livestock were major components, as more than 96%
households in three production systems had these
components. Crops + agroforestry + livestock was major
farming system (73%) in rainfed condition, while crops +
agroforestry + livestock + horticulture was major farming
system in irrigated (64%) condition as well as in production
system having both irrigated and rainfed (69%) condition.

Sustainable management of common property
resources (CPRs) in nine selected villages of Pugal,
Khajuwala and Pokaran tehsils revealed that people's
overall participation was 55% and less participation was
observed in planning and maintenance stages as compared
to development stage. Average 11.4 quintal fuel wood was
collected by each family during the year from pasture
CPRs, and on an average, 9 animals per family were grazing
in pasture CPRs every day.

Sand dune stabilization technology was effective in
enhancing crop productivity, soil properties and carbon
sequestration, besides providing economic products and
decrease in drudgery. On an average, the estimated value of
economic products was Rs. 6.1 thousand ha" from pasture
and wasteland, and 10.6 thousand ha' from orans in
Bikaner-Jaisalmer belt of arid Rajasthan.

The post-training assessment of livestock keepers was
done and it was found that there was considerable increase
in adoption of some scientific technologies, i.e, right
milking practice, feeding colostrum and deworming. The
technologies that required minimum or no cost were
adopted more. Change in income after training was
observed through increase in milk yield by 1-2.5%.

In Bilara block, 93% farm households depended on
their own farms for fodder requirements, while in Luni
block, 67% farm households rely on their own farms for
fodder.
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Among all the constraints faced by the farmers in
Jaisalmer district, infrastructure and financial constraints
ranked first because of the lack of money to purchase inputs
such as hybrid seeds, planting material, fertilizers etc. for
farming. Technological constraints ranked third, where lack
of awareness about insect pest control was the major one.

Through regular capacity building trainings on post-
harvest processing, women were economically empowered
inrural areas of Jodhpur district. They became familiar with
conducting meetings, banking operations, use of FSSAI
license, preparation of labels, small savings, loaning to
members, depositing the instalments in SHG, business to
business (B2B) and business to consumers (B2C) dealings.
Farm-women trained at the institute showcased millet
products in G-20 Summit in New Delhi on September 09.

Various FLD programs, covering crops, horticulture,
fodder crops and livestock were conducted in different
villages, which benefitted 883 farmers directly and several
thousand farmers indirectly through trainings and field days
at these demonstration sites. Total 18 OFTs were conducted
at 75 farmers' fields.

Improved crop varieties of wheat (GW-11, MP-1201),
mustard (NRCHB 101) and cumin (GC-4 and CZC-94)
increased crop yields at farmers' fields substantially,
ranging from 18.2 to 38.5%, resulting in additional net
returns of up to Rs. 15,720. In kharif season, mung bean
(MH-421) outperformed local variety, yielding 626 kg ha’
with additional returns of Rs. 9,773 ha.
supplementation in livestock through multi-nutrient feed
blocks led to a substantial increase in milk yield and profit,
with B:C ratio ranging from 1.61 to 1.84. Integrated
farming systems generated significant annual incomes,
which were Rs. 1,00,243 and Rs. 3,37,349, with B:C ratio of
1.67 and 2.02 in rainfed and irrigated IFS models,
respectively.

Nutrient

A centrally sponsored scheme, Scheduled Caste Sub-
Plan (SCSP), is being implemented by the institute and its
four regional research stations at Bikaner, Pali, Jaisalmer
districts of Rajasthan and Bhuj district of Gujarat for the
benefit of Scheduled Caste farm families. The main focus
was on demonstrations of improved agricultural
technologies. The covered technologies included arable
crops, horticultural crops, animal husbandry, soil nutrition
and capacity building of targeted farm families. Quality
seed of arable crops, improved planting materials of



3R Horedi—94) 7 frai & Wl W 18.2 W 38.5 Ufaerd
P IS glg TR B, T TRUMAERYT %, 15,720 TP
BT ATARTH T U1 G3AT | WD H, T BT fheH THT=—421
7 626 fH.IT. UM SaCIR IO Tol BT 69 %, 9,773 TR
IR BT ARG @™ U garT | W H 9w ad
YR, S o 9g—UIve I WIS «id & BRI G DI
Iuut IR & # wafa gfg g8, o ananTa srgud
161 ¥ 1.84 BT | TDHIHA PN IOl o Afd aifie o>
S DI, ST auTgeh iR Rifd Tatdd Sy yomedt Ated
DHHT: B, 1,00,243 T 3. 3,37,349 1 qAT AN U
ST 1.67 T 2.02 V& |

R ARBR gRT IS I STl SuU—ATST]
(TEATEd) BT IRT & Yeh &FA H G 3R gD
TSI & IR, UTetl, SIRTerR [7el iR ToiRtd & Yo
7l # Rerd AR &3 IFAI Dal gRT JYad ST &
Pud IRART & e & fory wrifad faar < a1 2 |
W § gEiedl AT BT g f[dg 9Wa B
srenfifal o1 gaeie a7 | wifier &1 T8 dertieal § $iy
W¥Iel, NIl B, IS, a1 Ul & AT—HT
e S URaRT &1 e famor o wfred o | Y
STl @l Swa 90T AR STRIfad Sfd & 3,372 $9d
URART BT fITRT BT TS | ST STfa & 1500 4 37erD
PYD TRART BT X1 Aferd fFeda I3, sR—dlerd [FRTg
T B3 | FaRDI, B IUBRVIN 3R qHA1D! FRIAT B
A ¥ {&T & Ul ¥ gig & AI—A1T Bl DI I~
Pl & STNT & gRvmRawy A=~ Brell @ Sua 3
10 3 15 UfIIT @1 gfg g8 | T 2000 fHAMT BT Y
HreNffeal W afeor iR rgHu SRl iR fhar
HAT & UG GRT A T 8ol |

ofid &b & & SMfearRydl BT AIRH I, D
SHaA—RR H GEIR B MR TSN IebT JRET T Bl B
o, fafer ok A, goenl, fred, T, ARTar R
IR WRHT Al H SO SY AT B Ifafert
AT DY TS | 31 Tl & 233 AT BT A= I=7qT
SICERCRIRCAEZR I

JATSHIDT GRET 3R 311 gl & forg ddiiap! gwaery’
TR 33 SR BRIHH AdCIR—TdaR B QR &R~
SR D&, oI G JERT UIC] & TS JAAT—3TerT Tifal
# SmAford fohg U | 5 7fal & @t 187 fhaAm 7 FHrimH!
AT forar |

fear Su—arer (Sgadl) & dgd drell fStel @l
qrefl dedieal & YIuelT, MRAT, IWRATST 3R IREd Tdi H

15

PRIBRT AR

Executive Summary

horticultural crops and agroforestry species were
distributed to 3,372 schedule caste farm families. Crop
demonstrations were conducted at all the project sites both
in kharif and rabi seasons. More than 1500 farm families
belonging to scheduled caste were benefitted by
distribution of agricultural implements/equipments like
battery operated sprayer, manual hand weeder, tarpaulin,
secateur 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 an increase in the yield of crops to the tune of
10-15% in different crops. About 2000 farmers benefited
from interaction with scientists, trainings on agricultural
technologies and exposure visits to research institutes, field
days, kisan melas.

For empowering tribal people of cold arid region,
improving their standard of living and providing livelihood
security to them, TSP activities were carried out by RRS,
Leh in Shang, Hemis, Likir and Matho, Sumdho, Thiksay,
Stakna, Choglamsar and Farka villages in different valleys
of Ladakh. Several inputs such as animal feed, greenhouses
polythene, tarpaulin, sickle, shovel, pick axe and garden
tool kit were distributed among 233 beneficiaries of these
villages.

Eight awareness programs on 'Technological
interventions for livelihood security and income
enhancement' were organized during October-November
by RRS, Leh at eight different villages of Ladakh valley. A
total of 187 farmers of these villages participated in the
programs.

Scientists-farmers' meetings were organized at
Peepla, Goria, Shambharwara and Aradwan villages of Bali
tehsil in Pali district under tribal sub-plan (TSP). Emphasis
was given on adoption of advanced and improved
technologies for enhancing productivity of fruits, vegetable
and crops in tribal areas. A total of 1170 tribal farmers,
including women farmers, participated in the programs.
Agri-inputs viz., DAP fertilizer (150 bags), tarpaulin (410)
and plastic tubs (610) were also distributed to motivate the
farmers.

Demonstrations were conducted in crop cafeteria,
during both kharif and rabi seasons, with recommended
package of practices at the institute and its Regional
Research Stations (Bikaner, Jaisalmer, Pali and Bhuj) to
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showcase the live performance of improved varieties of
major rainfed crops (pearl millet, moth bean, mung bean,
clusterbean, minor millets viz., finger, kodo, proso, little,
foxtail and barnyard millet) and irrigated crops (isabgol,
cumin, fenugreek, grain amaranths, chia, quinoa and
mustard). A large number of farmers, including farm
women, visited the crop cafeteria and saw the performance
of different varieties and role of management practices in
increasing crop productivity. Farmers also showed keen
interest in new crops like grain amaranths (Rajgira), chia
and quinoa as potential cash crops for crop diversification,
particularly in view of their drought tolerance and biotic
stress tolerance.

Among all the ICAR institutes in the country, the
institute stands at second position in contributing
publications to KRISHI Portal with 4875 publications.

Under single window service system, 10,086 farmers,
farm women, students, trainees and State/Central govt.
officials visited ATIC. They were apprised of the institute's
technologies and activities. Further, 377 farmers benefitted
from call center service. Sale of seed of improved varieties
of kharif crops (mung bean: IPM 205-07, MH-421; moth
bean: CZM-2; clusterbean: RGC-936; and grasses, i.e., C.
ciliaris, C. setigerus, guinea grass, napier), rabi crops
(mustard: NRCHB-101; cumin: GC-4, CZC-94; fenugreek:
AFG-03; and psyllium), seedlings of horticulture, forestry,
ornamental and medicinal plants, other products (gum
inducer, pearl millet-based and other processed and value
added products, Marusena, multi-nutrient feed block, fruits
and vegetables, etc.) generated arevenue of Rs. 1,34,21,572
during the year.

A multi-institutional event was hosted by ICAR in the
historic Mallinath Krishi evm Pashu Mela at Tilwara
village of Barmer district during 21-22 March.
Technologies related to field crops, horticultural crops,
livestock rearing, vertical farming, hydroponics,
aeroponics, dairy products and value-added products of
millets, fodder-beet, napier grass, agro-voltaic systems,
solar-powered equipments, polyhouse agriculture, animal
feed, azola, seeds of rabi and kharif crops, seeds of grasses
attracted the attention of thousands of farmers.

An agricultural innovation exposure visit of farmers to
the research farm of the institute was conducted on August
29. Total 1078 farmers, farm-women and other stakeholders
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Executive Summary

visited different experimental blocks of the institute and
directly interacted with the concerned scientists.

Several farmers-scientists' interaction meetings, field
days, awareness programs for students, farmers and other
stakeholders, were organized to celebrate the International
Year of Millets 2023. Farmers' trainings (2 days' each) on
'Millet production in arid region: significance and
techniques' were organized during February 27-28, March
13-14 and March 16-17 at RRS, Bikaner for celebrating the
International Year on Millets 2023. Twenty five farmers
from three villages of Lunkaransar tehsil of Bikaner district
participated in the trainings.

The DD Kisan channel covered four events, organized
by the institute in different villages, in its popular program
'Chaupal Charcha'.

A total of 162 trainings were organized by various
divisions, RRS and KVKs of the institute, which benefitted
5,214 farmers.

Several sponsored training programs were conducted
to develop skills of farmers and to impart knowledge of
improved techniques for enhancing their income,
benefitting 1844 stakeholders.

The institute organized or participated in 23
exhibitions to popularize its technologies and to create
awareness among the masses about its activities and
achievements.

Institute and its KVKs have effectively used
innovative ICT tools to send agro-advisories on real-time
basis reaching to over 60,000 farmers in real time.
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HAIHIATI—Db 51T Y &5 STHTT HLATT (BTORT) Bl
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wd Py fyeafdereral # € | <0 &1 79 Yeb &7 I 32
A BACIR B STORIM, ORI, Uold, sRam,
FHTCd 3R MU & AT 37T & Tafh I b &5
TR, SF—HR AR A€ IS & oI 7 ol
BICIR &Sl H Bl B | Yb &3 P A= wonatl &
AT & forg ARy agfawit oirelf § BRiRa 2 |

I P YH IR T JU g FEEE |
IS, HH aT Iadl iR Ja&T BT HH STel S1ROT &THdT
D DR IEI el Bl ScTadhdl d8d HH © | Tl ¥ faT
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U SIAeR & Tfea™ 9RT H 100 AL ToIT Urell & gdi
9T # 500 fAHAL & e € | WIS areieASie 1500 A
2000 AL Ufd 99 & He € | AAEMITAT 59 &S H AR
T 37afd 1 g | 15 RITR T Bl 2 | 39 &5 § g
fear va sri-fean gad efiell Jfy urg ol & et gar
HH IUGTS SR U Sfel RVl &HdT arel kil 2|
SfeToT—qdl 9T H HegH grde arell Helcl X A DI FaTl
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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° 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) occupying 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 the 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 323 employees on its pay roll.
Presently 85 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 2023

Post Number of posts
Sanctioned Filled Vacant

Director 01 01 00
Scientific

Heads of Divisions/RRSs 11 11 00

Senior scientist 22 11 11

Scientist 88 63 25
Technical

Category [ 158 106 52

Category II 61 29 32

Category III 09 04 05

Administrative

Group A 11 09 02

Group B 57 23 34

Group C 23 19 04
Supporting

Skilled 159 43 116

A & Sf. YTl RSOl YRAIdIeard H gl (23779)
3R uf¥@Tei (57600) T faeTer |UE ¥ | YRadTerd # 39 a9
AIHY T A= RIS |l @1 62 RucH
aftrfera o TE | e & Wi e v - &
He (M3RY) & Wird Pre gRT 9 gV & | WY &
rafid o | e fear S ET g |

TR WP gRT A FHEA TR STTHRI Tl
PR dTel ATAD ~Icad BT Ud BT © | WA H UA.8.0A.
T I &HdT $I $e3c (100 TAATIITN) HaT U &I S
REI B PN M UdHd SHS B A< PRI &
JMEATLIR—FARYI, WRFFFE, IR TIR.YATH. AFCdeR
@ W1 ST € | ARAH & gRT S ST JoITedl B
3R e fHar a7 o ke @) devIge W Sude ¥ |
SN T yded sH1E, R & W FFe, forad wdd
T ST 200 STARTHATRA Bl ST HaRI= UG HR-
& foIg URSHd gelagii+idh SUBRUN b R &3 Iecdd &
fARR I—@E &1 1 B & | PN A T80T 5Pl
JMEHTLIR—IIARYT & TR FIH & = ol #
HEE YR BT B | WA JiAarg Wiy, =af, ufderor
aMfe & forg qut mRT dod Gfaerail T SUANT R W& 2 |
fafe=1 So@i &1 e TRfis A o fhar ar e
AR & W1 831 STHeT™ dal & deel o
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Institute has a wide collection of books (23,779) and
journals (57,600 back volumes) in its library named after
Dr. P.C. Raheja at headquarter. It has added 62 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 ICAR-ERP, PERMISNET and ARMS
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
ICAR-ERP 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
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conducted in virtual mode with the technological support
of AKMU. Institute is using e-office for various official
works with the technical support of AKMU. The
Wikipedia, Facebook page 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.

The financial statement (budget) and the revenue

generated during the reported period are given in the
following tables.

qule 2022—23 (g HT H)
Budget 2022-23 (Lakh Rupees)

Head of expenditure Funds allocated Expenditure
Establishment charges 5268.84 5268.84
Wages 2.59 2.59
Travelling allowances 30.6 30.6
Other allocation including equipment, TSP, SCSP 8033.84 8033.84
Works including maintenance 123.8 123.8
Total 13459.67 13459.67
qY 2022—23 B I WK oG (G B H)
Revenue generated during year 2022-23 (Lakh Rupees)

Particulars Amount

Sale of farm produce 48.73

License fee 16.61

Interest earned on loans and advances 12.32

Interest on short term deposits 11.56

Income generated from internal resource generation 0.79

Recoveries from loans and advances 14.3

Miscellaneous receipts 44.45

Total 148.76
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Weather during 2023

SferoT—uf¥ed AFREA 25 S BT TG H UgdT 37k 2
g T QR ST H BT AT | 5! Gy 29 RidaR & ¥
8% 31X 3 3fFER TP TSR | ARG AT AT | AAGA D
IuT I B A TS, I & el 9T (SR, aTefl, TR,
oraHE, RIRIEN &R eorR f37el) W 16 9 20 S & SRM
I WIoT Tsharch BT RS’ & 99 §Y 941d | 9
| 98T IR 99T g IR B WMl W AIRE AR 997 g8 |
s 7l H, Tell f37el & JATT S UR 19 S BT FaT D
TaH—feadfia aut (530 ) &5 @ TE, STafh SR et &
3MER 3R SR Bl 71 18 S BT HA: 471 3R 456 A
quT TS DI | A b qEH H Yb el B A= 997 dal )
100 fAH. 3 378% BT R 68 Vp—faaxig aul Tl 7 4,
66 U AT 17 I 19 I & QR Gof I T8 | UTelt fotel
40 Bl TR T FeAN T Bl TS, SR H 13, ISR H 11
3R SR IR AR 5Tl § Th—Tad g R AT 9 &
B ML | oS B ARM, 21 dai W 100 AHA A B
g auf aof & 78, Tafd PR H Had Th dg
(ATTR 7ot # AHR) SR Rider # 6 ®al U= U1 9t gof &I
TS | AR & SR, AT 26 3 29 5, 8 W 11 A, 27 ¥
30 TS 3R 16 ¥ 18 Rudar & SR 9gd Afehd @1, STafd
ST HE & QIR 98 A iRl & |

The Southwest monsoon arrived in Rajasthan on 25
June and covered the entire state by 2 July. Its withdrawal
started from 29 September and left Rajasthan by 3 October.
Before onset of monsoon rains, southern parts of the state
(Jalore, Pali, Barmer, Rajsamand, Sirohi and Ajmer districts)
received heavy to very heavy rainfall with extremely heavy
rainfall at isolated places during 16-20 June under the
influence of remnants of the extremely severe cyclonic storm
'‘Biparjoy'. Among arid districts, Muthana station of Pali
district recorded highest one-day rainfall (530 mm) on 19
June, while Ahore and Jalore stations of Jalore district
recorded 471 and 456 mm rainfall, respectively on 18 June.
Eleven stations recorded 300-400 mm and 21 stations
recorded 200-300 mm one-day rainfall during 16-19 June.
Out of total 68 one-day rainfall events of more than 100 mm
recorded in the month of June at different rainfall stations of
arid districts, 66 such events were recorded during 17-19
June. Pali district recorded such events at 40 stations, Jalore
at 13, Barmer at 11 and Jodhpur and Nagaur districts at one
station each. During July, 21 stations recorded >100 mm one-
day rainfall, while only one station (Makrana in Nagaur
district) in August and 6 stations in September recorded such
rainfall. During the season, monsoon was very active during
26-29 June, 8-11 July, 27-30 July and 16-18 September, with
very less activities during the month of August.

ATADT 1 TR & 12 Y& il J ARG =g a1 991 (AL iR 9T 9= 9 fagem @fcrerd)

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) (%) (mm) (%)
Barmer 246.8 632.5 196.5 48.0
Bikaner 53.1 244 214.1 55.0
Churu 64.7 229 196.7 6.0
Ganganagar 60.7 78.6 156.5 43.1
Hanumangarh 49.8 7.7 129.6 -8.0
Jaisalmer 52.4 113.1 99.2 14.8
Jalore 441.7 996.0 240.7 14.1
Jhunjhunu 86.3 32,5 295.6 374
Jodhpur 140.6 267.1 179.1 20.8
Nagaur 157.6 184.9 232.8 14.8
Pali 428.6 725.8 233.1 -3.3
Sikar 95.7 52.9 285.3 24.8

August September Monsoon season
Rainfall Deviation Rainfall Deviation Rainfall Deviation

(mm) (%) (mm) (%) (mm) (%)
1.7 -99.3 65.3 -76.0 510.4 87.2
7.0 -96.7 47.6 -80.7 321.8 30.3
10.2 -96.4 58.7 -82.4 330.2 -1.1
33 -98.1 60.4 -70.5 280.9 372
6.3 -97.1 327 -87.1 218.4 -13.9
2.1 -98.6 14.9 -91.6 168.5 -4.7
115 -96.8 93.1 =777 787.0 88.4
17.5 -95.0 40.7 -90.1 440.0 7.6
18.5 -92.6 36.4 -87.5 374.6 28.0
16.0 -95.1 46.5 -87.4 452.8 22.6
15.8 -96.3 103.3 -79.0 780.8 58.8
9.3 -97.4 70.6 -82.7 460.9 13.2
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Weather during 2023 @ 7

Like last year, none of the arid districts received deficit
monsoon season rainfall this year as well. Barmer (87.2%)
and Jalore (88.4%) districts received abnormal monsoon
rainfall this year (Table 1), while Pali (58.8%), Ganganagar
(37.2%), Bikaner (30.3%), Jodhpur (28%) and Nagaur
(22.6%) districts received above normal monsoon rains
(Fig. 1). Monsoon rainfall was in normal range in
Hanumangarh (-13.9%), Jaisalmer (-4.7%), Churu (-1.1%),
Jhunjhunu (7.6%) and Sikar (13.2%) districts. Monthly
rainfall was normal and above in all the arid districts during
June and July, while it was over 90% deficit in August and
over 70% deficit in the month of September in all 12 arid
districts. Consequently, the crops faced mid-season and
terminal droughts in several parts of arid Rajasthan. Among
the agromet stations of the institute, highest maximum
temperature (48.0°C) was recorded at Bikaner on 22 May
(Fig. 2) and lowest minimum temperature (-0.7°C) was
recorded at Jaisalmer on 7 January.

o 1 99 2023 & IRM Y IOA H AGA biel d aui (AT

Fig. 1 Monsoon rainfall (mm) in arid Rajasthan during 2023
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Fig. 2 Temperature (°C) and rainfall (mm) recorded at four agromet stations of the institute
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TSIg UTgicre TTe Jeich, JaIeA 3R THveiieul

Integrated Natural Resource Appraisal, Monitoring and Desertification

URA ® YeT-TUT ol ZEWR-TFEA e 3T 9g-urash
e fremeder-smeanfia @fta geate

IR & A% HN—uiRRefdes Su—a3 | afaffa
HaT & T UH PR B U B & GIford == &
AR NI & Td FeI Bl HE—urRRerfas
Iu—&F 3frafed fhy T (R 1.47) | Ferd wfes sifafas
T TIT GREHIUT B SUAN B A~ HiN—
TRReIfie Su—er= BT MR B aTel T Ul aRe
% oy gedd AT feomse AR faar | faf=
PO—UIRReIfd Iu—erm, MEl & TPR, Y—sTHic,
Y- faRIyarall arfe &1 ufcifeg ®R arel |el 3410
RIF @ UgaM &I TS | F qh, THATHIUT Weldhlad &
SR fAfT STl & 1282 WS FaT & LT A 5T MY
(CERRED]

Agro-Ecological Sub-Regions in India and allocated
areas for each cooperating

TOE

Hyper-spectral reflectance and multi-nutrient
extractant-based rapid assessment of soil properties in
India

Multiple agro-ecological sub-regions (AESR) were
allocated to each participating institute of the project as
per the geographical location of the centre to collect
representative soil samples from each AESRs of India
(Fig. 1.1a). Optimal sampling design was developed to
collect samples representing different AESRs by using
conditioned latin hypercube sampling (cLHS) approach.
A total of 3410 sampling locations were identified
representing different AESRs, soil types, landforms,
terrain features, etc. So far, 1282 surface soil samples have
been collected from different locations as per the

sampling protocol (Fig. 1.1Db).

3 1.1 @) IR & HR-—TIRRfdd Iu—a7 IR IRASHT § 9RT o dTel WRIHl & R (ST —3TelT [T U’d 9RT

o ATl Bg @ forg smafed HR—uRRerfie Su—e e 8), (@) e By U 91 & Tl & wIH
Fig. 1.1 (a) AESRs of India and the locations of participating institutes of the project (different colours represent the allocated AESRs
for each participating centre), (b) locations of collected soil samples
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THT gaT & Tl (TF=501) T fageryor Ja1 &
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UICRRM @1 ATAT HHE: 80 A 596, 0.99 H 124 3R 36 A
1998 .31, UfY TaIR T UTAT 7T | S UBR, F&T AT
H SIS fsp it SR, MR, {31 e &F /131
HH: 0.11 | 136, 1.39 W 57.0, 1.94 I 118 3R 0.16 H 9.13
B, ufar fb.am. 9 ug 718 |

agti—featdier (118 TA—THIJTE AT~
THSRATZAR) (Aledl: TaAdIl TaAUesR 1024377,
foHTaT: WagTfaver HAReFE) E¥e d) dved # ernfid
T T | 9T & AT & WSl A & {7 U 3T e
(ST w\) gfaem W g8 T8 (R 1.20) | 39 gfAem &1
SANT v, fafr= Hi—aiRRefae Su—a3 & tafa
HaT & Tl (AR1=628) & BRUR—Wdg el BRIER AU Y |
THET J&I & T b Wagd sweR H A @
o 128 7 <ty T B | Al Wagd el | WaeT o
TRAT WR R &R §, 3R 39 bR I8 Wagd sWReR
7T ot fafar= faeraansil @ afaffyy & wu 3 &l ovd 2 |

The collected soil samples (n=501) were analyzed
for different soil properties including pH, electrical
conductivity (EC), soil organic carbon (SOC), available
nitrogen (N), phosphorus (P), potassium (K) and DTPA
extractable micronutrients (Fe, Mn, Zn and Cu). Results
from descriptive analysis revealed a wide variation in soil
properties, e.g., pH ranged from 3.96 to 9.36, EC ranged
from 0.01 to 1.94 dS m”, SOC content varied from 0.02 to
3.78%, available N, P and K content varied from 80.0 to
596 kg ha™', 0.99 to 124 kg ha" and 36.0 to 1998 kg ha”,
respectively. Similarly, DTPA extractable Zn, Fe, Mn and
Cu content in soil samples varied from 0.11 to 13.6, 1.39
t057.0,1.94t0 118and 0.16t09.13 mgkg', respectively.

Spectro-radiometer (VIS-NIR-SWIR) (Model:
XVC XHR10241i, Make: SpectraVista Corporation) has
been procured and established at the institute. A dark room
facility has also been created for measurement of spectra
of soil samples (Fig. 1.2a). Hyper-spectral signatures of
collected soil samples (n=628) from different AESRs
were measured using this facility. Variation in spectral
signatures of collected soil samples is depicted in Fig.
1.2b. Overall height, absorption features and slope of the
spectra at different spectral regions depend on the inherent
composition of soil, and thus, these spectral signatures act
as proxy of different soil properties.

1500

1000

ength (nm)

A 12 (7) WAEEAHICR (G118 TH—TATER—UASCYINSIR) G TRNTeIa,
(@) fafr= FR—aRRefde Su—&3 4 ved 9a1 & T & SR—Wagd SRR
Fig. 1.2 (a) Spectro-radiometer (VIS-NIR-SWIR) facility lab,

(b) Hyper-spectral signatures of soil samples collected from different AESRs
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Land degradation hot spots in Sam block of Jaisalmer
district

A 1:10K scale land degradation map was prepared
for Sam block of Jaisalmer district (1,71,707 km” area),
based on interpretation of degraded lands from Sentinel
2A and IRS-LISS-IV satellite images (Fig. 1.3). The
delineated degraded units depicted three-tier information:
land use/land cover, process of land degradation and
severity of problem.

SIVIRNY CIASSES

3 1.3 IR 7ol & 9 @i &7 9[H eRoT A

Fig. 1.3 Land degradation map of Sam block of Jaisalmer district

1Y JAUREA e A AR H eRer 7 BN Iy
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o5 3. a1 61 UfTeTd &7 qAT SMSIER A/ TRITE BT 4323
it fm A a1 30 wforerd e ywifad fhar & | @, ag
R doR A &1 R 12.65 Uforerd (2178 @t fA) ¥
AU / STTHRT S 1A &1 7910y (0.20 Wferera) €, <ir
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Wind erosion/deposition related land degradation
has affected about 1126 km’ (8% area) of arable lands
(irrigated and unirrigated), 8691 km’ or 61% area of sandy
plains and duny lands and 4323 km’ or 30% area of
scrublands/grasslands. Mining, rocky and barren lands
accounted for 12.65% (2178 km”®) area. Areas affected by
salinity/waterlogging are negligible (0.20%), which are
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represented by salt ranns. Degraded grasslands, shrubs
and occurrences of Prosopis juliflora are the features of
vegetation degradation in 53.6 km’ area in Ramgarh-
Nachna-Sultana, Dhanana, Longewala sector. Non-
degraded area in about 660 km’ was mapped around
IGNP canal network in Bahla, Buili, Dadoora, Deega,
Bharewala, Hariyar, Changaniyon ki Basti, Ekalpar,
Sultana, Malasar, Kalootala villages. Extensive sandy
plains (mono-cropped, grasslands etc.) in these villages
are now being used for irrigated rabi crops. Such lands are
now classified as areas having no apparent degradation or
NAD, thus are identified as hot spots of changes and need
to be monitored at a regular interval. The wind erosion
features are either not visible or reduced indicating impact
of irrigation. Map showing spatial distribution of diggi or
small farm ponds were analyzed with respect to wind
erosion affected area. Such areas now have more
vegetation cover in the form of mono/double crops, tree
plantation over sand dunes and change in rabi cropping
pattern (gram, mustard, isabgol, cumin) availing the
benefit of canal water stored in diggi for irrigation (Fig.
1.4 and 1.5). As a result, sandy landscape is undergoing
the process of stabilization, experiencing reduced severity
of wind erosion hazards.

I3 1.4 IAG—ATEAT MSSIYAY &3 H dedl RN Haat 4 (STel ) ST el SuUs B
Fig. 1.4 Satellite image showing increasing irrigated croplands (red tone) in Ramgarh-Nachna IGNP area
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Fig. 1.5 Irrigated crops replacing grasslands in Dhanana area
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Land use, source-wise irrigated area and cropping
patternin Rajasthan

Recent district level data (past five years, 2016-
2020) on land use, source-wise irrigated area, total and
irrigated area under crops, fruits, vegetables, etc., were
analyzed. Net sown area (% of TGA) was 56% in arid
Rajasthan and 47% in non-arid parts of Rajasthan; the
lowest and highest values being in Udaipur (17%) and
Hanumangarh (87%) districts, respectively. Cropping
intensity was the lowest in Barmer (115%) and highest in
Kota (191%) district. Cropping intensity in non-arid
Rajasthan (164%) was relatively much higher than in arid
Rajasthan (134%).

Both net irrigated area (% of net sown area) and
gross irrigated area (% of gross cropped area) are higher in
non-arid Rajasthan (69 and 46%, respectively) when
compared to arid Rajasthan (35 and 41%, respectively).
Churu district has only 16% net irrigated area as compared
t0 95% in Kota. Almost all the irrigation comes from wells
and tube wells in Jhunjhunu, Sikar and Nagaur districts,
while Ganganagar and Hanumangarh districts are almost
entirely canal-irrigated. In arid Rajasthan, about 68% of
gross cultivated area is sown during kharif season but
contributes only 49% in total production.

Predominant crops/cropping patterns in 33 districts
of Rajasthan are pearl millet-mustard (6 districts), pearl
millet-wheat (4), pearl millet-cumin (2), maize-wheat (6),
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sorghum-gram (1), clusterbean-wheat (2), clusterbean-
gram (2), mung bean-cumin/wheat (1), mung bean-
gram/wheat (1), moth bean-gram (1), black gram-wheat
(1), black gram-mustard (1), soybean-wheat (4) and
castor-wheat (1 district).

Modeling groundwater levels under expansion of
irrigated areas and changing climate

Impact of expanding groundwater-irrigated areas:
Linear trend-line fitted to the groundwater-irrigated areas
of 1993-2020 period indicated a sharp increase in
Jodhpur, Bikaner, Barmer and Churu districts (Fig. 1.6)
followed by a moderate increase in Jaisalmer,
Ganganagar, Jhunjhunu, Nagaur and Sikar districts. The
groundwater levels in pre-monsoon and post-monsoon
seasons showed strong to moderate relationships with
groundwater-irrigated areas in the western Rajasthan
except in four districts, i.e., Ganganagar, Hanumangarh,
Jalore and Pali. Correlation coefficients (r) between the
groundwater-irrigated area and groundwater levels (m
below ground level, m bgl) in pre-monsoon and post-
monsoon seasons were positive in 9 districts and negative
in Ganganagar, Hanumangarh and Pali districts. As the
unit of the groundwater level is m bgl, positive r-values
indicated decline in the groundwater levels with
expansion in groundwater-irrigated areas. Areas under
groundwater irrigation showed strong correlation with the
groundwater levels in Jodhpur (r=0.94), Jaisalmer
(r=0.82), Nagaur (r=0.71) and Churu (r=0.71), and
moderate for Sikar (r=0.67), Jhunjhunu (r=0.66), Bikaner
(r=0.61) and Barmer (r=0.58) districts. Likewise, in the
post-monsoon season, a strong relationship was observed
between groundwater levels and groundwater-irrigated
areas for Jodhpur (r=0.96), Jaisalmer (r=0.80), Nagaur
(r=0.75) and Sikar (r=0.70), and moderate for Barmer
(r=0.55), Bikaner (r=0.59), Churu (r=0.62) and Jhunjhunu
(r=0.68) districts. Thus, groundwater levels in western
Rajasthan declined significantly with expansion of
groundwater-irrigated areas.

Climate change projections and groundwater
modeling: Climate projections indicated about 1°Crise in
the maximum temperature during the 2030s and 1.5°C
rise during the 2050s in RCP 2.6 scenario. Likewise, rise
of 1.5°C and 2.5°C in the maximum temperature is
expected during the 2030s and 2050s according to RCP
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Fig. 1.6 Mean groundwater levels during pre-monsoon and post-monsoon seasons with groundwater-irrigated areas in four arid districts

Afewaa 31 gfg BF o I T | RATH araEE # s
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IRac URGRAT & 3T FTRuvT TRV IguiaTdT iR
|qUIE 9Fex T B o H ¥eq BRI db-d gRT
=JAqH Ffe @ e far |

- | A YT YOIt

ORI & 12 b foTll & oy Adsl oot Heril,
oI BI TERTE, qoidl orEdl, STd [, yoia |uriad
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8.5 scenario. However, rise in the minimum temperature
is 1.2°C and 1.5°C during the 2030s and 2050s,
respectively in RCP 2.6, and 1.7°C and 3°C in 2030s and
2050s according to RCP 8.5 scenario. Expected rise in the
minimum temperature is more than that in the maximum
temperature. All climate change scenario witnessed an
overall increase of 2.5 to 5% in reference
evapotranspiration (ET,) during the 2030s and 2050s. The
groundwater levels were modeled with the least error by
Random forest (RF) technique over the step-wise multiple
regression and support vector machines.

Web-enabled water information system

Information related to surface water bodies, depth of
groundwater, groundwater quality, hydrogeology,
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groundwater potential zone, distribution of fluoride and
nitrate, and water level trends were collected for 12 arid
districts of Rajasthan. The collected information was
processed on block level. During the reporting period,
data were analyzed for Jodhpur, Pali, Bikaner and Nagaur
districts. Pooled district level spatial analysis indicated
that Jaisalmer has highest area of 21,64,993 ha under
groundwater depth of more than 40 m. However, in term
of percentage, groundwater depth is below 40 m in 89.1%
area of Sikar district. Tertiary (100-250 m’ day”), Lathi
(100-200 m’ day), Bhadesar (120-180 m’day"), Nagaur
(150-300 m’ day") and Bilara sandstone (100-300 m’
day™) soil series are very good source of groundwater.
Bikaner district has 11,72,395 ha under Tertiary and
Nagaur sandstone mainly in Bikaner and Dungargarh
tehsils. Lathi and Bhadesar sandstone is available
maximum in Jaisalmer district in 5,42,827 ha area mainly
in Sam tehsil. Nagaur has 3,67,108 ha area under Bilara
sandstone.

Natural resources database of western Rajasthan

Long-term time series data of natural resources for
12 districts of western Rajasthan was collected from India
Meteorological Department (IMD), Pune; National
Aeronautics and Space Administration (NASA), USA and
Water Resources Department, Govt. of Rajasthan. The
maximum and minimum temperature data collected from
IMD are available grid-wise at 1x1 degree and rainfall
data is available at 0.25%0.25 degree for 1951-2021
period. Rainfall data for 62 stations of western Rajasthan
for 1960-2020 period were obtained from Water
Resources Department. Climate data collected from
NASA for 1981-2021 period was at 0.5x0.5 degree.
District-wise time series data of crop area, production and
productivity were collected for 12 districts of arid
Rajasthan from different sources. The collected data of
major crops were pre-processed. District-wise area and
production (2010-2020) data of fruit crops for 12 districts
were also retrieved from the website of Directorate of
Horticulture, Rajasthan.

Installation of wind erosion samplers in different
agricultural production systems

Wind erosion samplers were installed in four
agricultural production systems viz., bare land /denuded
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sandy plain as control site, rainfed production system
(pearl millet-based cropping system), irrigated
production system, and silvi-pastoral system. Each of the
four production systems were selected in Jodhpur,
Bikaner and Jaisalmer districts covering different wind
severity zones (Fig. 1.7). Soil samples from different
locations at each site (N=110), centered around the
installed wind erosion sampler, were collected to
characterize the initial soil physico-chemical properties,
e.g. soil texture, pH, electrical conductivity, soil organic
carbon, available nutrients etc.

o 1.7 faf=1 el o) *enfid ag—sruRed ufdeeis

Fig. 1.7 Wind erosion samplers installed at different locations
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Assessment of vegetation dynamics in arid districts of
Rajasthan

Landsat 8 satellite images were used for calculation
of normalized difference vegetation index (NDVI),
during May and September 2022. The NDVI values
ranged from -0.022 to 0.26 (May) and from -0.5 to 0.79
(September), respectively (Table 1.1, Fig. 1.8a, b). During
May, maximum area (99.46%) fallsunder NDVI class 0 to
0.1, which indicate low or stressed vegetation and very
few areas (0.54%) fall under NDVI class from 0.1 to 0.4,
which indicated dense canopy of Prosopis juliflora,
Acaciatortilis, A. senegal, A. nilotica and Eucalyptus spp.
in forest area, along IGNP canal and near water bodies.
The phyto-sociological study revealed that the total of 45
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plant species representing 23 families were recorded on
different physiographic units. The most commonly
represented families were Fabaceae (10 species)
followed by Poaceae (8 species). The species
Dactyloctenium sindicum was dominant on rocky and
sandy plain landforms, whereas Dipterygium glaucum
was dominant species on sand dunes and Aeluropus
lagopoides on salt rann of Jaisalmer district. The Shannon
diversity index (H') and evenness were the highest for
sandy dunes (2.53, 0.80) followed by sandy plain (2.20,
0.79), rocky (1.59, 0.51) and salt rann (0.69, 0.33)

(0.69, 0.33) TR TS I TS |

physiographic units of Jaisalmer district.

dferdr 1.1 SrEerR fSTel 3§ 718 iR Ridar 2022 # A= ARG fdR ol gadid werll |
&3 BT ARADIY fderyor

Table 1.1 Statistical analysis of area in various NDVI classes in May and September 2022 in Jaisalmer district

NDVI range May 2022 September 2022
Area (km?) Area (%) Area (km?) Area (%)

-1t0 0 0.341 0.00 86.00 0.22
0to0.1 38498.05 99.46 1069.35 2.77
0.1t00.2 200.47 0.52 11401.88 29.54
0.2t00.3 4.025 0.01 13541.94 35.09
0.3t0 0.4 0.004 0.00 7309.41 18.94
0.4to1 0.00 0.00 5183.28 13.43

Jaisalmer

faa 1.8 ofede 8 SUUR fEl | IR fBy MU (@) 7 3R () Rider 2022 & SRE SR el & forg
AP IR I eAbid AR

Fig. 1.8 Maps of normalized difference vegetation index for Jaisalmer district during (a) May and
(b) September 2022 prepared from Landsat 8 satellite images
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Spadal ¥ariation of NDVI during 19940°s Summer

§3"20°0"E 89°40°0"E

Vegetation dynamics in Banni grasslands of Kutch,
Gujarat

Vegetation dynamics, especially for growth of
Prosopis juliflora during 1990-2020, in Banni grassland
of Kutch, Gujarat, was studied using normalized
difference vegetation index (NDVI). Results indicated
that during summer, NDVI values ranged from 0.059 to
0.081. In contrast, the winter months exhibited relatively
high NDVI values (0.1-0.17) that were attributed to
vegetation growth including grasses. Conversely,
moderate values of NDVI were seen during monsoon
(0.064-0.155), which may be ascribed to monsoon-
induced greenery. Satellite imagery could not capture the
NDVI for the whole area due to cloud coverage over the
study area. Overall, NDVI increased from 1990 to 2020
mainly due to expansion of P, juliflora (Fig. 1.9).

Spatial Variation ol NDVIL during, 2020°s Sumnier

High 0,515

q L[] 0
I I il mcters

Laow : -0,257

65200 E 69"40°0"E 70°0TE

= 1.9 TRTAT & A9 9 (T) 1990 3R (@) 2020 & ARG R IAWT adhid &I WS =il
Fig. 1.9 Spatial variation of NDVI in (a) 1990 and (b) 2020 during summer season

37



aiffes gftdes 2023
Annual Report 2023

AP
ICAR

Sia fafafer wRevr, affe g sganfife urqu gur

Biodiversity Conservation, Improvement of Annuals and Perennials
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SAUTEGT T TedienT: 3o URT © Urd SiFYTeal germ
BIORI—581, BIGRI—588, BIGRI—589, HIGRI—657 Td
BIoRI—2221 BT & AFG [Hel (BronN] fo—358 Td
PBION 3ST—2178) & AT IRT IUST TAT $HD 3fFIdl &
forg qedied fohar a7 | ey Sars der feeRk ufa Hiex
Ufdd o 1g @ forg SiFuTSUl # wrefds 3faR Iram 1T | 3Rt
TS ST ¥ FHTAT TE1 8% BTalifeh, fhe BIoRI—657
(5076 foh.aT. UfT BaCIR) TAT SAD dTE HIolRI—588 (4870
fear. ufd taRW) I AfeEdd BT ART SUS Sidfdh
ProRI—581 (1563 Th.3T. UfT TFCIR) TAT SHD d18 AD
fom @Ry sio—2178 (1510 fhar wfa gAR) |
|alferd e ugred IS e g (q1feraT 2.1) | HTorI—581
@ Uil @ Sarg W Faifdd (81.5 WAL B, STafP Bror
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§AD AT TS DI YOI H FAM Helg I IRT SIS
NFIARIT B TS | fIhvsT BTon 3TST—358 A HaTd 8T
TRT (6553 5.1, UfeT 2acaR) Td Jw@r 9T (1922 a3, ufay
TICIR) B IUS U gs, TP SUreUl & 99 Aeid

Germplasm conservation and maintenance

Accessions of Lasiurus sindicus, Cenchrus ciliaris,
C.
Cyambopogon species and Clitoria ternatea were

setigerus, Panicum antidotale, P. turgidum,

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. Data
on plant height and tillers m” row length revealed that the
means over the cuts had significant variation among the
genotypes. Forage yield was not affected by the
genotypes. However, maximum green fodder yield (5076
kg ha') was recorded from CAZRI-657 followed by
CAZRI-588 (4870 kg ha), whereas, CAZRI-581 had the
maximum dry matter yield (1563 kg ha") followed by
CAZRI Anjan-2178 (1510 kg ha") (Table 2.1). CAZRI-
581 also had the tallest plants (81.5 cm), while CAZRI
Anjan-2178 had the maximum no. of tillers (49.8 m” row
length). Besides, uniform cut was given during the early
July and forage yield was recorded. Variety CAZRI

AIIDBT 2.1 ST G & SIFUTSUl BT UG
Table 2.1 Performance of Cenchrus ciliaris genotypes

Entries Green fodder yield Dry matter yield Plant height Tillers
(kg ha!) (kg ha!) (cm) (no. m! row length)
CAZRI-581 4628 1563 81.5 44.5
CAZRI-588 4870 1439 74.2 41.1
CAZRI-589 4096 1375 74.8 413
CAZRI-657 5076 1454 77.8 47.5
CAZRI-2221 3114 1131 62.7 35.6
CAZRI Anjan-358 4607 1196 79.9 44.8
CAZRI Anjan-2178 4528 1510 74.6 49.8
CD (5%) NS NS 7.4 6.3
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Fig. 2.1 Seed production of Cenchrus ciliaris (a) var. CAZRI Anjan-358 and (b) var. CAZRI Anjan-2178 at wider row spacing

PSR ASTA—358 3R (d) PO fSTH—2178 BT drel Ufth 3 WR Gl IcTa
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Anjan-358 recorded the maximum green fodder (6553 kg
ha") and dry matter (1922 kg ha™) yields; however, the
differences among the genotypes were non-significant. A
new seed plot of CAZRI-75 was established under 0.43 ha
area and previously-established seed production plots of
CAZRI Anjan-358 (Fig. 2.1a), CAZRI Anjan-2178 (Fig.
2.1b), CAZRI-76 and sewan were maintained in about
3.22,2.70,0.04 and 1.05 ha area, respectively.

Seed production of grasses

A total of 220.57 kg seed of grasses, including
164.90 kg of C. ciliaris var. CAZRI Anjan-358, 29.0 kg of
CAZRI-75, 26 kg of CAZRI Anjan-2178, 0.60 kg of C.
setigerus var. CAZRI-76 and 0.07 kg of Lasiurus sindicus
were produced. Nucleus and breeder seed production
program of C. ciliaris varieties was also undertaken.
Fifty-eight kg breeder seed of var. CAZRI Anjan-358 was
produced. Similarly, 0.60 kg nucleus seeds of var.
CAZRI-75,0.39 kg of var. CAZRI Anjan-358 and 0.66 kg
nucleus seed of var. CAZRI Anjan-2178 was also
produced. Breeder seed plot of var. CAZRI Anjan-358
was established in 0.32 ha and nucleus seed plot of var.
CAZRI Anjan-2178 was also established.

Lasiurus sindicus

The seed setting of L. sindicus was recorded to
calculate the self-incompatibility index. Two plants each
from four different pairs viz., grown by sowing of seeds
from single covered plant of previous season, seeds from

two different covered plants of previous season, seeds
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from open-pollinated (uncovered) inflorescences and
root slips from single plant covered in previous season
were covered before flowering under white-coloured
cotton (khadi) cloth structures to evaluate for self-
incompatibility. All the covered bags were removed after
the inflorescences attained maturity and seed formation
(%) was calculated after harvesting the inflorescences.
Among these four treatment combinations, the seed
setting (%) was found lesser for self-pollination while
highest seed setting of 7.35% was recorded for cross-
pollination (Table 2.2), which indicates presence of self-
incompatibility in sewan grass. Stigma receptivity (%)
after anthesis was studied in laboratory by collecting the
stigmas at different time intervals (from 6 a.m. to 6 p.m.)
under stereo zoom microscope. Stigmas exhibited low
receptivity during pre-anthesis stages. The highest
receptivity was seen at the stage of indehiscent anthers
(96.33£9.83%) and anther dehiscence stage
(92.71+8.43%). Moreover, the maximum receptivity
of 100% was observed at 10 a.m., while the
minimum receptivity of 29.214+3.83% was recorded at
8a.m.and9a.m.

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 four test hybrids, viz., CZH-268,
CZH-269, CZH-270 and CZH-271 were multiplied
for submission in the AICRP (IHT-Early) trial. One
test hybrid CZH-267 was also submitted for AICRP
(AHPT-Early) trial.

qrfersT 2.2 A= STl @ d8d qaur & Uil 3T Agdeldl FaeR

Table 2.2 Compatibility behavior of Lasiurus sindicus plants under different combinations

Treatment

Seeds from single covered plant of previous season
Seeds from 2 different covered plants of previous season
Seeds from open-pollinated (uncovered) inflorescences

Root slips from single plant covered in previous season
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No. of spikelets plant!  No. of seeds plant!  Seed setting (%)
2285 53 2.32
1564 115 7.35

No inflorescence formed - =
1149 10 0.87
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Multi-location hybrid evaluation trial: Fifteen early
test hybrids were evaluated at three locations (Jodhpur,
Jaisalmer and Bikaner) with popular early check varieties,
and six promising test hybrids were submitted to
coordinated trials. One early test hybrid ICMA-
15222xCZI1-2021/3 gave the highest mean yield of 2620
kg ha" followed by the test hybrids CZH-271 (2447 kg
ha')and CZH-267 (2410kgha™).

Advanced hybrid evaluation trial: Nine promising test
hybrids identified in kharif 2022 were tested with popular
checks and six promising test hybrids were submitted to
coordinated trials. Hybrid CZH-267 gave the highest
yield (3631 kg ha') followed by ICMA-843-22x
CZI1-2020/2 (3402 kg ha') and ICMA-843-22xCZI-
2021/3 (3354kgha™).

Hybrid evaluation trial: In three station trials at Jodhpur,
112 test hybrids were evaluated with popular check
hybrids viz., HHB-67 (I), MPMH-17, RHB-223 under
rainfed conditions. Promising early test hybrids based on
higher grain yield were identified. A potential yield trial
(PYT) comprising of 127 hybrids developed by
recombining designate MS lines and advance non-
designated R lines of CAZRI was also conducted. The test
hybrids showed higher yield potential and early flowering
(Table 2.3). Besides, AICRP trials, i.e., IHT (E) (initial
hybrid trial; early) and AHPT (E) (advanced hybrid and
population trial; early) comprising of 31 and 09 entries,
respectively, were also evaluated. Promising entries
identified for high grain yield are mentioned in Table 2.3.

Development of inbred restorer lines: During the
cropping season, 498 entries of different segregating
generations were also evaluated, from which 847
promising progenies were selected for advancement. In
addition, 318 progenies were selected from 357 selfed
populations (Table 2.4). One hundred seventy eight
inbreds were under advancement in the polyhouse during
the winter season.

Identification of disease resistant inbreds and hybrids:
During kharif season, 125 pearl millet test hybrids and 25
R lines were evaluated against downy mildew disease in
the sick plot. The observation on downy mildew and blast
were recorded on 30 and 60 DAS using 1-5 and 1-9 rating
scale, respectively. The downy mildew severity ranged
from 0 to 100% with the highest in susceptible line 7042S



AP
ICAR

*Trials

(Test hybrids +
checks)
MLHT-I
(15+6+3)

AHTI
(9+6+2)

HTI
47 +2)

HT II
47 +2)

HT I
28 +2)

PYT
(127)

IHT (E)
(31)
AHPT (E)
(09)

aiffes gftdes 2023
Annual Report 2023

diferat 2.3 fafi=T gieron & yga U 9IoRT & JATSTD GhY
Table 2.3 Promising pearl millet hybrids identified in different trials

Top 03 early hybrids for grain yield*

ICMA-15222 x CZI-2021/3 (42, 2620)
CZH-271 (45, 2447)

CZH-267 (45, 2410)

CZH-267 (43, 3631)

ICMA-843-22 x CZI-2020/2 (43, 3402)
ICMA-843-22 x CZI-2021/3 (38, 3354)
ICMA-05444 x CZ1-2022/7 (40, 2909)
ICMA-04999 x CZI-2022/2 (45, 2798)
ICMA-06888 x CZI1-2022/19 (41, 2736)
ICMA-08333 x CZI-2022/7 (45, 2965)
ICMA-15222 x CZI-2022/6 (36, 2638)
ICMA-15222 x CZ1-2022/21 (36, 2611)
ICMA-843-22 x CZI-2022/7 (45, 3333)
ICMA-97111 x CZI-2022/19 (44, 3222)
ICMA-97111 x CZI-2022/3 (46, 3215)
ICMA-97111 x ASI-2023/16 (41, 3802)
ICMA-97111 x ASI-2023/8 (44, 3781)
ICMA-04999 x ASI-2023/44 (38, 3562)

THT-109 (48, 4078), IHT-127 (48, 3231)
HT-103 (45, 3231)

AHPT-801 (44, 3238), AHPT-803 (45, 3000),

AHPT-809 (45, 2814)

Trial mean
grain yield
(kg ha™")

1876

2753

1912

1932

2085

2240

2494

2518

Check varieties

HHB 67 (I) (46, 1738), RHB 223
(48, 1387), MPMH 17 (48, 1460)

HHB 67 (I) (40, 2666), RHB 223
(45,3159)

HHB 67 (I) (38, 2104), RHB 223
(45,2506)

HHB 67 (1) (42, 1763), RHB 223
(44,1777)

HHB 67 (I) (40, 1150), RHB 223
(44, 804), BHB 1602 (42, 1516)

No checks were sown only
comparative yield was tested

Check varieties are coded

*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™)

qifeldT 2.4 R gARIUS AqUd Haed & forg =afa smemee daff

Table 2.4 Promising progenies selected for development of inbred restorer lines

Breeding material advanced

Progenies selected from population generated by recombination

Filial (F)

generation sown

Fi
F2
Fs
Fs
F7
Fs

Families/cross Progenies
evaluated selected

26 74

06 30

263 449

44 134

94 87

65 73

Total 847

42

Progenies advanced from natural population

Selfed generation
sown

S2
S4
Ss
Se

Total

Families/cross Progenies
evaluated selected
11 46
84 45
137 227
25 -
318
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and the lowest in pearl millet entries. Out of 150 lines, 20
entries showed susceptibility for the downy mildew
ranging from 5.3 to 57.1%; rest of the lines were recorded
resistant against the downy mildew (Table 2.5). The blast
severity was recorded from 6.3 to 62.5%, with the highest
in 70428 and the lowest in test entries. Out of 150 lines, 17
lines viz., ICMA-04999AxCZI-2022/3, ICMA-
06888AXCZI-2022/27, ICMA-07555A%xCZ1-2022/23,
ICMA-07555A%xCZ1-2022/38, ICMA-15222AxCZI-
2022/29, ICMA-15222AxCZI1-2022/35, ICMA-
97111AxCZI1-2022/8, CZI-2022/1, CZI-2022/2, CZI-
2022/3, CZI1-2022/4, CZ1-2022/8, CZI1-2022/13, CZI-
2022/14, CZI1-2022/15, CZI1-2022/17, CZI1-2022/18
showed resistance against the blast disease, while rest of
the entries were moderately susceptible.

qrfeldt 2.5 I TR g H 9o H 75 A ARIAT T BT JThT

Table 2.5 Downy mildew in pearl millet entries tested in sick plot

Entry PI* PDI
30 DAS
ICMA-07222A x CZI-2022/2 11.8 20
ICMA-07222A x CZI1-2022/16 25.0 20
ICMA-07222A x CZI1-2022/19 11.1 20
ICMA-07222A x CZ1-2022/27 8.6 20
ICMA-08333A x CZI-2022/1 6.9 20
ICMA-08333A x CZI-2022/19 53 20
ICMA-08333A x CZI-2022/27 26.3 20
ICMA-08333A x CZI-2022/38 19.2 20
ICMA-15222A x CZ1-2022/1 16.7 20
ICMA-15222A x CZI1-2022/2 455 20
ICMA-15222A x CZI1-2022/23 143 20
ICMA-15222A x CZ1-2022/27 333 20
ICMA-15222A x CZI1-2022/29 15.4 10
ICMA-843-22A x CZI-2022/2 53 20
ICMA-97111A x CZI-2022/1 348 20
ICMA-97111A x CZ1-2022/21 6.7 20
CZI12022/2 25.0 10
CZI12022/38 11.1 20
CZH 263 57.1 20
CZH 270-1 53 20

PDS PIP
60 DAS 30 DAS 60 DAS 30 DAS 60 DAS
40 0 25.0 0.0 11.8
20 0 0.0 25.0 25.0
20 0 0.0 11.1 11.1
20 0 0.0 8.6 8.6
20 0 0.0 6.9 6.9
20 0 0.0 53 53
20 0 0.0 26.3 26.3
40 0 25.0 19.2 19.2
20 0 0.0 16.7 16.7
40 0 25.0 455 455
20 0 0.0 143 143
60 0 50.0 333 333
30 0 12.5 15.4 15.4
20 0 0.0 53 53
50 0 37.5 34.8 34.8
40 0 25.0 6.7 6.7
30 0 12.5 25.0 25.0
20 0 0.0 11.1 11.1
20 0 0.0 57.1 57.1
20 0 0.0 53 53

*PI: Per cent Infection; PDI: Pe rcent Disease Index; PDS: Per cent Disease Severity; PIP: Per cent Infected Plant; DAS: Days after sowing
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Genetic improvement of pearl millet for high yield in
marginal regions: During summer season, five MS lines
of IIMR, Hyderabad and R lines of CAZRI were used to
develop 47 new hybrids. These hybrids were tested in
kharif season with two check varieties under rainfed
conditions. The hybrid IMRMA-7xASI 2023/4 showed
the highest yield of 3729 kg ha”, followed by IMRMA-
1xCZI1-2020/9 (3334 kg ha') and IIMRMA-5xASI
2023/18 (3395 kg ha"). These hybrids were also early in
flowering.

Proximate analysis and optimization of ohmic heating
to pearl millet flour/grain: Six varieties of pearl millet
(HHB-299, HHB-67, MPMH-17, CZH-263, CZH-271
and local bajri) were selected for the rancidity-based
studies and parameters such as alcoholic acidity, peroxide
value, lipase and lipoxygenase activity were standardized.
The findings revealed variations among the selected
genotypes, with the ash content ranging from 1.39 to
1.52%, moisture content from 6.87 to 7.96% and crude
protein content from 7.65 to 9.75%. To facilitate the
treatment-based experimentation, ohmic heating and
infrared heating apparatus were developed.

Clusterbean

Evaluation of entries at multi-locations: Forty-eight
entries along-with three checks (HG-2-20, RGC-1033
and RGC-1066) were evaluated in four station trials at
Bikaner, Pali and Jodhpur under rainfed conditions.
Thirteen entries showed over 10% increase (Table 2.6) in
seed yield over the best check RGC-1033 (934.2 kg ha™).
Two entries (CAZG-17-4-1 and CAZG-20-8) have been
promoted to AVT-I on the basis of yield increase of over
8.0% under multi-location evaluation and two entries
(CAZG-20-37 and CAZG-20-46) were contributed for
multi-location evaluation in IVT.

Evaluation of segregating generations: In order to
broaden the genetic base and diversify the plant type,
crosses were attempted among branched (RGC-936,
RGC-1002, HG-2-20, HG-563, CAZG-17-4-1, CAZG-
17-4-5 and CAZG-20-17) and unbranched (RGC-1066,
PNB and CAZG-20-53) plant types. A large number of
crosses were also attempted with wild species (Cyamopsis
senegalensis) and only four pods with 1-2 shriveled seeds
were obtained. The selected parents (Table 2.7) also
possess contrasting traits like flower colour (white or
pink), leaf pubescence (smooth or rough), pod length,
seed weight etc. for easy identification of putative
hybrids.



Entry

CAZG-20-38
CAZG-20-17
CAZG-20-46
CAZG-20-28
CAZG-20-21
CAZG-21-3
CAZG-20-37
CAZG-17-4-1
CAZG-20-8
CAZG-21-2
CAZG-17-4-5
CAZG-20-27
CAZG-21-1
HG-2-20
RGC-1033
RGC-1066
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Table 2.6 Performance of clusterbean entries for seed yield at Jodhpur, Bikaner and Pali

Jodhpur
1383.3
1447.2
1111.1
1243.5
1237.0
1137.0
1155.6
1150.0
1189.8
1249.1
1100.9
1216.7
1039.8

937.0
1006.0
1024.1

Seed yield (kg ha) at different locations

Bikaner Pali Mean Increase over best check (%)
1121.8 1159.3 1221.5 30.7
1176.9 998.1 1207.4 29.2
1162.5 1097.7 1123.8 20.3
1006.5 1106.0 1118.7 19.7

962.0 1130.6 1109.9 18.8
900.9 1266.2 1101.4 17.9
1074.1 1050.5 1093.4 17.0
1103.0 1025.0 1092.7 17.0
1146.0 916.7 1084.2 16.1
1038.9 941.2 1076.4 152
1105.6 1019.4 1075.3 15.1
1059.3 923.6 1066.5 14.2
962.5 1116.2 1039.5 11.3
838.0 798.7 857.9 -8.2
902.3 894.2 934.2 0.0
780.1 724.9 843.0 -9.8

TITTRT 2.7 HPHROT BRIHA H UG STD| bl ARy
Table 2.7 Characteristics of parents used in hybridization program

Parents

PNB
RGC-1066
CAZG-20-53
CAZG-17-4-1
CAZG-17-4-5
HG-2-20
HG-563
RGC-936
RGC-1002
CAZG-20-17

Cyamopsis senegalensis

Trait

Unbranched, long pods, smooth leaves, pink flower
Unbranched, alternate bearing, pink flower, rough surface
Unbranched, alternate bearing, white flower, rough surface
Branched, pink flower, rough surface

Branched, pink flower, rough surface

Branched, pink flower, rough surface

Branched, pink flower, rough surface

Branched, white flower and rough surface

Branched, pink flower, rough surface

Branched, white flower, rough surface

Branched, pink flower, small leaves, wild species
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A large number of segregating materials including
mutants and selections were also evaluated (Table 2.8)
under different trials and environments for selection of
suitable plant types, earliness and higher yield.

Identification of resistance sources against bacterial
leaf blight: A total of 156 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
five times to create the epiphytotic condition to screen the
genotypes. The severity of disease was measured at 52
days after sowing (DAS), 61 DAS, 70 DAS and 81 DAS
by using a 0-9 scale. Area under disease progress curve
(AUDPC) was also measured in each entry. Every
genotype showed symptoms of BLB in epiphytotic field
conditions. All the evaluated clusterbean genotypes
showed highly susceptible reaction against X. axonopodis
pv cyamopsidis. Minimum AUDPC (158) was obtained
in four genotypes, i.e., HG-2-20, RGC-1002, RGr-20-7
and RGC-1038.

A total of 15 potential genotypes having minimum
AUDPC along with susceptible checks (RGC-1066 and
Pusa Nav Bahar) were evaluated for agronomic
characters. The maximum seed yield of 1421.85 kg ha’

qTfeTdT 2.8 WAH & QAR Al Bl g ToT AHU BT fda=or
Table 2.8 Details of breeding material evaluated during kharif season

Details

Multi-location station trials (Bikaner, Pali and Jodhpur)
Preliminary evaluation trials

Trait specific mutants/selections

New crosses attempted involving 11 diverse parents

F2 Population derived from 6 parental combinations

F3 Plant progenies derived from 12 parental combinations
F4 Plant progenies derived from 9 parental combinations
Fs Plant progenies derived from 7 parental combinations

Fes Progenies derived from 4 parental combinations

Single plant selections from different bulk populations and mutants

Number Selections
48 18
75 22
250 42
>500 8
>1000 250
254x2 environments 172
95 44
82 25
22 5
- 75
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was obtained with genotype CAZG-17-4-5, which was
significantly higher (66.7%) than susceptible check RGC-
1066 (853.04 kg ha"). The maximum 100-seed weight
(3.51 g) was obtained in genotype RGC-1002, which was
significantly higher than that of all other tested genotypes.
The maximum number of pods (35.9) and dry pod weight
(7.74 g) were obtained with RGC-1033, which were at par
with susceptible checks RGC 1066 (31.9 and 6.79 g,
respectively). The maximum dry plant weight (10.14 g)
was obtained with genotype BG-3, which was
significantly higher than that of both the susceptible
checks, RGC-1066 and PNB (Table 2.9).

Isolation of endosperm and method for
galactomannan estimation: Endosperm content of 22
diverse genotypes of clusterbean was evaluated and
significant variation was observed (38.57 to 45.70% with

TITDT 2.9 TR & SIFUTSUl H Siary] gefdr AT & Ui 9foRe 9id o1 ggerd

Table 2.9 Identification of resistance source against bacterial leaf blight in clusterbean genotypes

Genotype AUDPC* Seed yield 100-seed
(kg ha™) weight
(®
HG-832 173.0°° 1050.22%¢ 2.45¢f
GG-1 167.5° 433.28% 2.50f
BG-1 167.5° 1289.82% 2.75b
BG-2 173.0°p 706.25¢ 2.66¢
BG-3 173.0°° 984.58¢ 2.73bd
Maru Guar 173.0°° 863.97>¢ 2.67%¢
RGC-1033 167.0°° 959.342 2.56¢F
GG-1904 167.0°° 858.67"4 2.66¢
GD-570 167.0°° 755.03¢¢ 2.55¢f
HG-220 158.0° 849.890-d 2.69¢
RGC-1002 158.0° 731.93¢d 3.51°
RGr-20-7 158.0° 1069.74¢ 2.98°
RGC-1038 158.0° 740.09¢¢ 2.35%¢
RGC-936 168.5 1089.70*¢ 2.26'
CAZG-17-4-5 168.5°° 1421.852 2.34f%
RGC-1066 (check) 416.02 853.04d 2.424f
PNB (check) 336.5*¢ 91.67¢ 2.04¢
CD (5%) 83.68 509.52 0.31

Plant height Number of Dry pod Dry plant
(cm) pods plant! weight weight
(g plant™) (g plant™)
60.98¢ 26.70*4 5.17%¢ 4.04¢
65.16% 12.10°f 2.29¢d 4.67%¢
89.90° 18.20¢f 5.58:® 8.21%°
66.49%¢ 11.60°f 1.884 5.78b-d
85.87+¢ 21.20%f 5.20*° 10.152
86.16% 16.90>f 4.95%¢ 8.51%®
67.16% 35.902 7.74% 3.98¢
59.56%¢ 24.20% 5.09*° 3.13¢
54.36% 24.50% 5.44% 2.814
53.15% 23.70% 5.58% 2.05¢
51.974 27.30%4 6.61® 2.644
56.244¢ 30.90%¢ 6.80° 3.04¢
47.77¢ 18.30f 3.76¢ 1.67¢
72.18%¢ 28.00*4 5.17%¢ 4.70>¢
77.04%4 23.50% 5.01%° 3.56¢
73.70%¢ 31.90 6.70% 3.90¢
69.32%¢ 8.70f 1.90¢ 3.244
26.35 13.12 3.03 4.24

*Area under disease progress curve; Treatments with same alphabet are statistically at par
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qRYetor H AfFAfeTd = Tl SAUTSUT | BIHT 1fSd @ |
SIFUTSY JTRSIAI—1033 # Wieral ol v (35.9) T !
Wl B doE (774 UL) SAHIH U g, Wil
rferddeTeie fad STRoiRI—1066 H HHLT: 31.9 9 6.79 IT.
@ AT WeiE R el A urs | g A BT AfddmaH
oI (10.14 ITH) SHAUTSY dron—3 # U1 fobar am, i fd
Jrfcrdde e fe IRoIRAI—1066 &R Woadl <Ml &

I 3Aferh e (TforanT 2.9) |

a mean of 41.72%). Genotype HG-2-20 had the highest
endosperm content (45.70%) that was at par with RL-16
(45.10%), while it was lower in PNB (38.57%). The germ
content was in the range of 35.92% (RL-16) to 44.14%
(PNB). The hull content was in the range of 14.71%
(RGC-1066) to 19.31% (CAZG-19-9). It was also
observed that the genotypes with less germ percentage
had higher endosperm content (Fig. 2.2).

frm 22 TR @1 22 fAl H Yoy @t 7T (@foerd)

Fig. 2.2 Endosperm content (%) in 22 clusterbean genotypes

JUTITY hT JLFRTOT TAT TeTare 19 3Rt o fore fafer:
R & 22 fAfde SiFuTSdl # Yoy @7 A= & qedtha
oo wrar Qe g AT § ARie ear (41.72 ufoea &
3IRTT & AT 38.57 A 45.70 HRIIA) ST TS | TR BT foheAt
THSI—2—20 (45.70 UfIeIA) TAT ARTA—16 (45.10 Hfcrerd)
H YUY B AET AfHaH B Sdfe I8 UiNTel (38,57
gfderd) § B9 UIg M| YOI Bl AT 3592 M
(3TRTUE—16) ¥ 44.14 HfIT (=) &1 e 7 %&Y | et
DI AHT 1471 UL (STRONA—1066) ¥ 19.31 Hforerd
(RAITSTEST—19—9) &T AT H Tof @ T | 1egg # g
QT T b B YOI AIHT dTel SHATedl H YOIy &1 A=
31fdre 38 (o 2.2) |

S MRS A8 BT Gl B B (ol AR &
22 STFYTSUl & TR 19T 31R YOTUTY UTSex &1 IRF (Ffererd),
G gl eiial drfegse (@|fem) iR g urde @ferd)
& fory faweiyor foan ram | qr 417 # /19 1 A SR h
AIEH, YOI UTSER &I i H Afes U 1, STdfch del
gaelel Plaislswe YOIy UrSe’ H Q¥ dIsl &l gor 4
3NfeIH 3BT (ATferant 2.10) |
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Both whole seed and endosperm powder of 22
clusterbean genotypes were analyzed for ash, total soluble
carbohydrates and crude protein content to compare the
biochemical compositions. The ash and crude protein
content in whole seed was invariably higher as compared
to endosperm while total soluble carbohydrates were
higher in endosperm than in whole seed (Table 2.10).

The enzyme-based method for galactomannan
estimation was standardized in the genotype RGC-1066
and B-mannanase and a-galactosidase enzymes were used
for depolymerization of galactomannan polymer. It was
found that optimum time for hydration and
depolymerization of the gum was one hour with
intermittent agitation, beyond which there was no
significant changes in the degree of depolymerization and
thereafter quantification. In another set of experiment, it
was found that deproteinization and defatting of
clusterbean seed meal after ethanol washing resulted
in loss of galactomannan content. NAD™ concentration
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Table 2.10 Comparative biochemical composition of whole seed and endosperm of 22 clusterbean genotypes

Genotype Ash (%) Total soluble carbohydrates (%) Crude protein (%)
WS* E WS E WS E
RGC-1066 2.37 2.30 4.40 34.47 29.82 4.29
HG-2-20 2.79 2.03 4.27 34.46 23.26 4.55
Selection 3.21 2.30 2.83 34.97 24.48 4.99
CAZG-19-9 3.04 1.94 3.60 35.65 21.24 4.20
CAZG-20-4 3.21 2.24 5.19 35.47 23.17 4.38
CAZG-20-16 3.25 2.40 4.12 36.11 21.75 5.08
CAZG-20-17 3.07 1.75 3.36 37.83 20.97 3.94
PNB 3.30 1.85 3.28 38.52 26.32 5.87
SMT-6-25 3.15 1.98 4.51 38.20 28.33 4.82
Thar Bhadvi 3.28 2.08 3.08 36.30 28.07 438
CAZG-109 3.26 1.50 3.09 41.13 32.63 3.06
M-83 3.22 1.79 2.55 38.24 28.86 4.29
RL-10 3.77 2.00 2.93 37.00 28.86 4.29
RL-16 3.64 2.01 4.02 35.35 21.50 5.43
RL-39 3.92 2.10 3.58 32.82 28.33 4.20
RGC-936 3.54 2.03 2.72 32.56 26.67 5.87
RL-63 3.00 2.05 2.45 34.90 28.16 4.73
F4M3 3.38 1.93 3.23 33.05 20.94 4.47
Slender 3.50 1.98 3.87 34.71 30.79 4.29
CAZG-15-5-8 3.40 1.68 3.26 35.34 26.15 3.59
Basal-1 2.98 1.78 3.63 35.26 28.95 4.12
Basal-2 2.95 1.69 3.87 35.01 29.82 4.03

*WS: Whole seed; E: Endosperm

AeTde i Mbad & folv SARG—3MERd fafer &1
SIUTSY  JIRSIAI—1066 H HAM@IGd fhar T der
Tolde = UIfeTiR & SIUTERIgOIeE & fov die—a9+y
IR FPT—ITTdeINTS ST SSRE BT SYANT fhar 17 | T
# ug <@ M 6 R T @ S 8k
SRS & folv Sedd 99 & wer V&, s
91 SUAFRISOIY & Wi AR AT H BIg Arfd daelrd
TR} <@ TAT| U 3G AN H, T g T b geTe
IR & 918 TR & AT A [SHCHIgoR iR fShicT &
IRUTHERRY eldeia &H AT H U< gl | UGS I
|igar (0.1 9 30 ffomeR) o1 aRaroiieRoT 8 sramford
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(0.1 to 30 mM) was optimized for quantification where 25
mM concentration gave 76.77 g per 100 g galactomannan
content in commercial grade guar gum.

Moth bean

Two new varieties of moth bean released: Two moth
bean varieties, viz., CAZRI Moth-4 (CZMO-18-2) and
CAZRI Moth-5 (CZMO-18-5) were notified in 91"
meeting of Central Sub-Committee on Crop Standards,
Notification and Release of Varieties (CSC on CSN&RV)
for cultivation in both the North and South Zones. Over a
three-year period, these varieties exhibited outstanding
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fopar T gl 25 fAferarer &1 Aigdr aifvias I aR
e # 76.77 UT. UfT 100 IT. HTFeH=T BT T=T & SRR
& |

TS

TS @t &f g ot SRT: Bl AT, JIfEREaT 3R fmet
DI RI B ATl D1 IT—AAT DI 9171 956 H AIS Bl
T1 frel, oI Bon Aio—4 (FISTSUARIT 18—2) iR HIoRI
Alo—5 (AOTSTARM 18—5) Bl IR MR <feror <=1 & #
qaTs & forg rfeRgfrd fovam 1 | SIfERgfId foveai =1 < a9
DI I7Af § TR Ipte veeA fhar, foraH daw1 srer
TERE B dlell AP (b (TRUHAT—257) BT Joim d
AT 27.4 31R 25 HiIeId &1 AecdQUl SUST g IS S |
qui—amenRa aRRefoal #, fom HoreuHsi 18—2 7 1121
3. 9f gacaR @ IMMTSTS: IUST ST Gl dl, Sidfd
frer doregmall 18—5 7 1069 fhaT ufd gacwR &
JATERIel  SUGT USRI BT sHe SR,
HoreuHsi—18—2 & T # WICH &1 A3 32.8 Hfoerd uTs
g, Fora~T Hales #19a e, STRUARN—257 &1 gl 4 6.6
mfcrerd @1 gfg s | 3 IR e BTl & aut # wilt

performance, showcasing a significant yield increase of
27.4 and 25%, respectively, over the best-performing
check wvariety RMO-257. Under rainfed conditions,
CZMO-18-2 demonstrated a promising yield potential of
1121 kg ha”, while CZMO-18-5 exhibited an impressive
yield of 1069 kg ha'. Additionally, CZMO-18-2 has
protein content of 32.8% in its grain, which is substantial
increase (6.6%) over the best check variety, RMO-257.
These varieties address the persistent absence of
improved moth bean varieties in cultivation over the
recent years. Their introduction into farming practices is
anticipated to significantly enhance moth bean crop
production, leading to increased incomes for moth bean
growers.

Evaluation of promising entries in station trials:
Promising moth bean genotypes were evaluated in four
station trials comprising of 12 entries each with 3 check
varieties, i.e., CZM-2, RMO-257 and RMO-2251
(Table 2.11). Ten entries of ST-1 outyielded the best check
variety RMO-2251 (541 kg ha™) by 8 to 53%. Out of 12

TfeTaT 2.11 RITAd URAET0T § HI & SHAUTSUl &1 Ul &3
Table 2.11 Yield performance of moth bean genotypes in station trial

Station Trial-I Station Trial-IL
Entries Yield Variation Entries Yield Variation
(kgha™)  over the (kgha™)  over the
best check best
(%) check (%)

CZMO-18-1-1 599 11 CZMO-18-10 840 28
CZMO-18-2 648 20 CZMO-18-11 755 15
CZMO-18-3 644 19 CZMO-18-12 997 52
CZMO-18-4-1 647 20 CZMO0-20-8 671 3
CZMO-18-4-2 601 11 CZMO0-20-9 801 23
CZMO-18-4-10 688 27 CZMO-20-11 766 17
CZMO-18-4-1-2 827 53 CZMO-20-12 1067 63
CZMO-18-5 534 -1 CZMO-20-13 765 17
CZMO-18-6 582 8 CZMO-20-14 849 30
CZMO-18-7 622 15 CZMO-20-15 172 18
CZMO-18-8 677 25 CZM-2sps 643 -2
CZMO-18-9 514 -5 CZMO-20-17 886 35
CZM-2 527 CZM-2 654

RMO-257 479 RMO-257 651

RMO-2251 541 RMO-2251 648
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Station Trial-III Station Trial-IV
Entries Yield Variation Entries Yield Variation
(kgha)  over the (kgha™)  over the
best check best check
(%) (%)
CZMO-20-18 646 -8 CZMO-21-5 739 16
CZMO-19-4 770 10 CZMO-21-6 807 27
CZMO-19-5 717 2 CZMO-21-7 762 20
CZMO-19-6 658 -6 CZMO-21-8 819 29
CZMO-19-7 655 -6 CZMO-21-9 688 8
CZMO-19-8 665 -5 CZMO-21-10 783 23
CZMO-19-9 785 12 CZMO-21-11 796 25
CZMO-19-10 559 -20 CZMO-21-12 753 19
CZMO-19-11 707 1 CZMO-21-13 708 11
CZMO-19-12 606 -13 CZMO-21-14 788 24
CZMO-19-13 651 -7 CZMO-21-15 712 12
CZMO0-20-10 705 1 CZMO-21-16 794 25
CZM-2 478 CZM-2 549
RMO-257 558 RMO-257 635
RMO-2251 700 RMO-2251 592
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H Ao @ I+ [BE PHI FAR URART HT |gfId entries, 11 yielded more than the best check RMO-257
FAM 2 | $fY Ugfadl § $978 SUIRT A 918 Bod Scared (651 kg ha') in ST-2. Similarly, in ST-3, four entries
# Jeor@ g gfg 8F &1 S 8, ORT #is Saeat @1 and in ST-4, all the twelve entries outyielded the
3T ¥ gfeg BT | respective best checks RM0-2251 (700 kg ha') and

TR TRt ST WfaReEt o qesa: Ao @y RMO-257(635kgha).

9 "Fe el WoeuH—2,  oIRUHAN-257 3k Inheritance pattern for leaf shape and peduncle
JTRUHA—2251 & 1T I # 12 ufafteal arel IR =g length: In F, generation of single cross between GMO-2-
TN H HIS B ATASTHS S-UTGaT &7 et fhar mar - 47-4 (shallow lobbed leaves, female parent) and MB-8
(@rferaT 2.11) | AT WRIeTv—1 &Y <9 ufaftedi | FarH (deep lobbed leaves, male parent), inheritance pattern was
qd e JIRTHAN—2251 (541 frar gfa g—c@‘q—\r) Pl observed for leaf shape in moth bean (Fig. 2.3). Among
o ¥ 8 W 53 Uf9ra & 31 <SUST uT §g| ESIEIR] 404 progenies, 98 exhibited the shallow lobbed leaf
Te—2 Y 12 yfafkedi § ¥ 11 yfaftegl 3 wI8s qh phenotype, while 306 displayed the deep lobbed leaf
freT STRUAS—257 (651 fr.3T. TRy TFR) & SGal F phenotype. This phenotypic distribution resulted in a ratio
D SUST TS BT | T TP, AR qev—3 ¥, IR of 306:98 (approximately 3.12:1), consistent with
gfafteal sl e wiem—s 3§, T 12 ufafked < wafd Mendel's classic 3:1 ratio. This ratio strongly suggests that
e I e ATRUHA—2251 (700 b7, Ul 3aeaR) a single gene governs leaf shape inheritance, where the

. S—257 (635 FFIT. URT SaR) B I deep lobbed leaf tralt. 1§ expres.sed dominantly and the
- shallow lobbed leaf'trait is recessive.

<+——— Deep Lobbed leaves ———

MB-8 (Male Parent)
+——— Shallow Lobbed leaves ———-—s

\/

F , Progenies

GMO-2-47-4 (Female Parent)

o 2.3 s @I & Sigasi—2—47— 4@W—S$Eﬁﬂwﬁﬁiﬁwiﬁmﬁﬁ—d
Fig. 2.3 Segregation for leaf shape in F2 population of moth bean cross GM0O2-47-4 x MB-8

Tt & MR X o i Tlels & faw S9TIwRH Similarly, In F, generation of single cross between
gtasy: Siuge—2—47—4 (% A9 arell IR, ATeT 99®) CZMO-18-4 (long peduncle, female parent) and RMO-
3R THdI—8 (TeX @9 aTel URRf, IR oF®) @ drd wee 257 (shortpeduncle, male parent), inheritance pattern was
HHROT Y T, AN, He F T B PR B g TR observ§d for peduncle length in moth bean. Among 222
1 (29t S 38 00 gy P o e e, sl e v e
aTell Ui T &7 USRI foba, Siafds 306 = Te¥T Mg dTell ’

N phenotype. This resulted in a ratio of 166:56
ol BT T g far| gw wAeEie fawer @ (approximately 2.96:1), aligning closely with Mendel's

ARUITARIEY 306:98 (STTHIT 3.1211) T 3T U< 83T, ST expected 3:1 ratio. The outcome strongly indicated a
Hed & Uffed 3:1 U & %Y & | g U S9id single-gene control of peduncle length, where the long
2 % & tha S W & MHR & demgHd &I peduncle trait is dominant over the short peduncle trait.
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BT A I<H Bl ST & T2AT B ld dieil I B fagrvar o4
qATI B |

T PR, AITSUHST—18—4 (cfdT S5, HIGT SF®)
3R IRYA—257 (BT €3dl, AR OFdh) & dI1d Uhal
HBROT DI U, UGl 4, IS H o Bl ddlg & o1y demghA
gfa®y Q@M AT | Ydhel HHROT Dl 222 Fdfadl # A 166
Fdfadl =1 ofd 3o dTel JAvT Bl uaRia favar, Safd 56 =
BIC T3 dlel A&l Bl TR 6T | §9 UHR I8 U
166:56 (CTTHRT 2.96:1) ol fhal T, I Hed & Ifera
JIIUTT 3:1 & BIHT BRI I8T | S eI F I YT =efdl @ b
A6 ¥ oo Bl ddls Uh Tha—oid gRT Ff3d ikl 2,
Tl Y SOl dTel 8T BIS $al olefoT TR 9Td) 8t & |
D NeTdl, HoreUHN—20—2—2 (a1 €3al, AIGT SI-id)
3R AoTSuH—2 (Bl €3d, TR SFd) & 41 ABI0T o
U, |l ¥, 103:34 (GRTHIT 3.02:1) & SUTd & T,
IehH TP €3e1 I idlg & Udhol—old =0T &
gfic axar 2| gafery, #Is # T & JMHR iR st dl
diaTs | @ fore demge ufasu defors smgdaRrat &
qTel R BU Uebel Sil (=01 BT Y&2H HRd & Sfel U

Toflel G TR 4o ¥ & |

Ut HiSieh AT o Ui HIS ohl HeleluT: Qo) A1od IRy
3 gfcr Sa ufafteat & ddieror # ShuAsi—2 (400 Siars A
IYATRA) & U 145 Tl el & Hafadl (TH6 W) &l
Hedlh ¥ et fam T | 91 Aaferdl # 3, A1 7 aRRd
& Ui ol gfeRIeredr gof @l (For 2.4) | =R TeImfHids uieolt
H ¥, UG RS GRIETT (TASH) DI 0 H 9 & AFD YA

YMV Resistant Lines

YMV susceptible Lines

NS

Moreover, in the F, progenies of the cross between
CZMO-20-2-2 (long peduncle, female parent) and CZM-
2 (short peduncle, male parent), with a ratio of 103:34
(approximately 3.02:1), the inheritance pattern reaffirms
the single-gene control of peduncle length. Hence, the
inheritance patterns for both leaf shape and peduncle
length in moth bean adhere to Mendelian genetics,
showcasing a monogenic control where one allele exerts
dominance (deep lobbed or long peduncle) over the other
(shallow lobbed or short peduncle) allele.

Screening of promising and advanced material against
YMYV: The screening of advanced materials against
yellow mosaic virus (YMV) involved the evaluation of
145 single plant progenies (M6 generation) derived from
GMO-2 (treated with 400 Gy). Among these progenies,
seven exhibited complete resistance to YMYV,
demonstrating complete freedom from the virus
(Fig.2.4).

Among the four station trials, each station trial was
screened against the YMV disease under natural field
conditions using standard rating scale of 0-9. The
YMV score ranged from 1.7 to 3, 1.0 to 5.7, 1.7 to 4.3
and 1.0 to 6.3 in ST-I, ST-II, ST-III and ST-IV,
respectively. The lowest disease score was recorded in
CZMO-18-1-1 (1.7) in ST-1, CZMO-18-10 (1) in ST-II,
CZMO-20-18 (1.7) in ST-1II and CZMO-21-9 (1) in ST-
IV (Table 2.12). Based on the disease score as per AICRP
standards, some genotypes were found to be in resistant to
moderately resistant category.

YMV susceptible Lines

YMV Resistant Lines

a3 2.4 Uiel |ioTh AR I B Y AR SR sifiRideeiiel ScaRed! ufed &1 & Jedid g3

Fig. 2.4 Field view of resistant and susceptible mutant line against YMV
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qrferdT 2.12 diel Hold dTd & Ui HIS &I Hdleo
Table 2.12 Screening of promising material of moth bean against YMV

YMY score ST-1 ST-1I ST-I1I ST-IV
Highly resistant (1-2) - CZMO-18-10 - CZMO-21-9
Resistant CZMO-18-1-1, CZMO-18-2, CZMO-18-11, CZMO-20-18, CZMO- CZMO-21-5,
(2-3) CZMO-18-3, CZMO-18-4-1, CZMO-18-12, 19-4, CZMO-19-5, CZMO-21-8,
CZMO-18-4-2, CZMO-18-4- CZMO-20-8, CZMO-19-6, CZMO- CZMO-21-10,
10, CZMO-18-4-1-2, CZMO- CZMO-20-11, 19-7, CZMO-19-8, CZMO-21-12,
18-5, CZMO-18-6, CZMO- CZMO-20-15, CZMO-19-9, CZMO- CZMO-21-13
18-7, CZMO-18-8, CZMO- CZMO-20-17 19-10, CZMO-19-11,
18-9 CZMO-19-12
Moderately resistant - CZMO-20-11, CZMO-19-10, CZMO- CZMO-21-7,
(3-5) CZMO-20-15 20-10 CZMO-21-11,
CZMO-21-14,
CZMO-21-15,
CZMO-21-16
Susceptible (>5) - CZMO-20-13 - CZMO-21-6

BT STIRT B APicd &7 oI Rl & q8d diet Aroid
T & forg gete fhar ar | diel Joid R a1,
THEI—2, TASI—3 TAT UAST—4 H A 1.7 I 3, 1.0 W 5.7,
1.7 ¥ 43 3R 1.0 ¥ 6.3 & 919 & | T BT GG HH A
-1 # AoeuEei—18—1—1  (1.7), T2 #H
AT THN—18—10 (1), THCI—3 H HAIoTeTHN—20—18 (1.7)
IR A4 ¥ WAorSuA—21—9 (1) # <ol far Tar
(arferat 2.12) | 3Raer WA FAfad o gRATSTHT &
APl & ATAR T TR S AR W, FO 9107 HEgH
TRt sroft 7 wfoRTedt sroft # g T |

ST

S # fafr=ar s g faff=ar 31 & @ forg, @R
frel / STeFaal Tl SiRi—4, JTRuIS—19, MIoTexil—94
(3rre) SR Wroredl—96 (AW go) Pl ¥ 2019—20 &
SRT T fROI 7 Ui GRS AT 200, 250, 300, 400, 500
SIATS ¥ UG T 17 | et 654 UK ¥ URh @1 TH4
Fafd & 39 A RT AT IR T SUARl W 594
FTfad gRac=a Tdet dielf 81k 3 TRl ol 3rerT &< foram
T | fUsel 99 HIeT T8 SARadd gfaftedi & o9 giefor
S G & A1 Y Q| 9 Wefoil | D B
I H 31fdres IS YT g |

fereh U 3T AE e oq ST YK o Ut ol

forerra: ' werwr vfaftedll &R IR w9 faedt @ e
SIRT T U dg— I TR0 9 el JoT SR,

53

Cumin

Creation of variability: To create the variability, 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 654 plants to row progenies M,
generation were planted this year and 594 probable
variable single plants and 3-line bulks have been
harvested from all the treatments and threshed separately.
Three trials with mutation bulk harvested last year were
planted with checks. Three bulks had higher yield than the
parents.

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 three locations viz., Jodhpur, Bikaner and
Jaisalmer. Data recorded at two locations is presented in
Table 2.13. Yield levels at Jaisalmer were low and CV was
more than 23%. On the basis of the average of Jodhpur and
Bikaner data, the highest yield was observed in GC-4
(1257.5 kg ha'). Among test entries, CZC-135 was the
higher yielder (1272.0kgha™).

One station trial on cumin was repeated with ten
germplasm lines and four check varieties. The trial was
sown in RBD with three replications having plot size of
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Table 2.13 Performance of cumin entries at Jodhpur and Bikaner

Name of entry

Bikaner
CZC-64 836
CZC-73 923
CZC-78 783
CZC-94 799
CZC-104 846
CZC-135 912
RZ-19 827
RZ-209 786
RZ-223 901
G4 903
Mean 851.6
CD (5%) 335.7
CV (%) 11.03

fIPTR R SRFR 7 AT fohar a7 | 27 i R ol
3l ®I drferal 2.13 § U fhar Tar 8| SIFeR #
UG BT WX HH YIAT AT GAT YREc ol BT AT 23
Tfcrerd H 3Afdre &7 | SEqR d PR & A fdsl &
MR TR AAIId U Sikil—4 (1257.5 6.7, Ul Fa)
¥ ot 7 | qeror gfafteatl § Horsdi—135 31 Sus
(1272.0 T 3. 9fal gacaR) <=1 aTel! ufafte urg 78 |
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Seed yield (kg ha™)

Jodhpur Mean
1488 1162.0
1446 1184.5
1398 1090.5
1214 1006.5
1494 1170.0
1632 1272.0
1361 1094.0
1479 1132.5
1392 1146.5
1612 1257.5

1451.9 1151.8
195.0
14.51

1.8 m x 3 m and crop geometry of 30 cm x 5 cm. Data has
been recorded for yield and contributing traits. The
performance of different entries in station trial is given in
Fig.2.5.

Evaluation of cumin genotype CZC-94 under different
sowing time: Across different dates of sowing spanning
from 15" October to 1" January, genotype GC-4 recorded

fo 2.5 i1 SuST ([, ufd gaeeR) & forg <enfe wieor # SiRT ufafteal &1 west=

Fig. 2.5 Performance of cumin entries in station trial for seed yield (kg ha™)
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significantly higher growth parameters like plant height,
branches plant’ and dry weight plant’ over CZC-94. In
terms of development parameters like days to 50%
flowering and days to physiological maturity, genotype
GC-4 started flowering 18-22 days late and matured 22-
35 days late as compared to CZC-94. In other words,
CZC-94 commenced phenophases earlier than GC-4 at all
sowing dates. Moreover, GC-4 outperformed CZC-94 in
terms of yield attributes like umbels plant”, test weight,
seed yield plant”. The data on yield indicated that across
the dates of sowing, CZC-94 sown in 22.5 cm row spacing
was at par with GC-4 sown at normal (30 cm) row spacing
in terms of seed yield. However, GC-4 recorded
significantly higher biological yield across the sowing
dates, whereas CZC-94 recorded significantly higher
harvest index as compared to GC-4 (Table 2.14).

Genotype x date of sowing interaction was found
significant in terms of seed yield and biological yield. The
data revealed that CZC-94 recorded significantly higher
seed yield at 15" October, 15" November and 1* January
sowing dates while at other dates of sowing, CZC-94 was

TfADBT 2.14 IR H Horedl—94 AR SAI—4 HT IUS U
Table 2.14 Yield performance of CZC-94 and GC-4 at Jodhpur

Treatment Seed yield
(q ha)
GC-4 in 30 cm rows 7.50
CZC-94 in 22.5 cm rows 7.68
SEms+ 0.106
CD (5%) NS
Date of sowing
15-Oct 6.40
1-Nov 10.08
15-Nov 10.52
1-Dec 8.42
15-Dec 6.23
1-Jan 3.89
SEms+ 0.184
CD (5%) 0.54
Interaction (A x B) S

S- Significant at p=0.05, NS- non-significant

Biological yield Harvest index

(q ha) (%)
22.0 33.7
20.5 37.6
0.453 0.968
1.34 2.86
17.0 37.8
283 35.8
29.1 36.5
20.7 40.8
17.8 36.1
14.4 26.9
0.785 1.676
232 4.95

S NS
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found at par to GC-4 in terms of seed yield (Table 2.15).
Genotype CZC-94 recorded significantly higher and
significantly lower biological yields as compared to GC-4
in 15" October and in 15" November sowing dates,
respectively.

AITRT 2.15 SIRT & SIAUTSUl &I gars & A= f[ifordi w® Suw

Table 2.15 Yield of cumin genotypes at different dates of sowing

Genotypes 15-Oct 01-Nov
Seed yield (q ha™!)

GC-4 (30 cm row) 5.9 10.2
CZC-94 (22.5 cm row) 6.9 10.0
SEm== 0.26

Biological yield (q ha')

GC-4 (30 cm row) 15.2 29.8
CZC-94 (22.5 cm row) 18.8 26.9

SEm+=1.11

IS 3R Sifde IuSt & Hew # gars @ [l wd
STFUTSUT &1 IR fehar refes uTe T8 | Sifdrs! | Ul <refl
5 HAiorsdii—94 71 15 3faCaR, 15 AGaR AR 1 WA B
gars falREl w arfee 451 SUST Us™ &I, Siafd gars ol
=y faferdl wR Aotedl—94 Td SiRfl—4 gRT 99 1T
Iuol U gs (AiferdT 2.15) | 15 o@caAR BT Al TS
Hroredi—94 A SIRAI—4 BT AT H BIHI 37D STdih 15
TR Pl A5 T5 AloTSUI—94 I SIRI—4 B Tl H BB
B Sfadh IUST qof B TS |
ST SigTEat e fafieT dfer oiav 3 uiwes dwi & w1
W qeieRT: SeuTed Sikfi—4 ¥ ufe @) g 30 AL A
225 9.HL T 15 FH. T HH S A 9191 S0 3R Sifdds
IUS H ARiE B IS Bl TS | BTalD, Aoredl—94 H,
30 HL. Gfh g @ oA 7 225 FHL Utk T W A
3Gl IR Sifde Iust 7 gig g8 | URh &1 g BT 15 TAL
TP B B W U H Seol@=1g HHI G0l B T8 | ufth g2
ST SiuTedl H ®ers adie & dfd vU | gurad
PR ¥ G UTS T | Sifdd SUS @ AWl H SiuTeui o
a1fdres dfth 1 (30 WAT. iR 225 WHL) TR IIRAT R TG
wrefes wferferar s |

Sheqy § Fuent o @a § SHUredl w6l gedie: W6 B
SRM SRR f7et & 9% a7 &3 a9a 5 (Si—4)
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15-Nov 01-Dec 15-Dec 01-Jan
11.3 8.5 6.0 32
9.8 8.3 6.5 4.6
CD (5%)=0.77
329 21.7 19.1 134
253 19.8 16.6 15.5

CD (5%) =3.27

Evaluation of cumin genotypes at different row
spacing and nutrient levels: The trend of significant
reduction in seed and biological yields of genotype GC-4
was observed with reduction in row spacing from 30 cm to
22.5cmandupto 15.0 cm. However, in CZC-94, seed and
biological yields increased at 22.5 cm row spacing as
compared to 30 cm row spacing. Further reduction in row
spacing to 15 cm recorded reduction in yield. Row
spacing could significantly influence the harvest index of
both the genotypes. The genotypes responded
significantly to the fertility levels in terms of biological
yield at wider row spacings (30 and 22.5 cm).

Genotypes evaluation at farmers' field in Jodhpur:
A total of 10 field trials of CZC-94, keeping GC-4 as area
check, were conducted in front line demonstration mode
in Beroo village of Jodhpur district during rabi season.
Both the genotypes were sown during second week of
November with seed rate of 15 kg ha™ each. Based on crop
cutting experiment, the estimated yield of CZC-94 and
GC-4 was 525 kg ha' (N=10) and 543 kg ha' (N=30),
respectively. Therefore, it was observed that with a
meager yield penalty of around 3.22%, growing CZC-94
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could save one irrigation and about 25-30 days in terms of

crop maturity.

Screening of cumin genotypes for wilt disease: The
screening of 146 cumin genotypes with two susceptible
checks (RZ-209 and MCU-9) was carried out for the
screening of resistance to Fusarium wilt in sick plot.
Fusarium wilt inoculum was applied three times at nine
days before sowing, at the time of sowing, 27 DAS, 45
DAS, 55 DAS, 78 DAS and 95 DAS. The inoculum was
maintained at average of about 111.9x10° CFU. The
incidence of wilt was highest in check line MCU-9 with a
range of 62.2-100% while, its ranges in RZ-209 were from
70 to 98.2%. This year none of the germplasms showed
resistance to wilt incidence, while one genotype viz.,
CZC-96 showed wilt incidence of only 9.9%. Four
genotypes came under the range of 10-20% incidence, 7
genotypes in the range of 20-30%, 14 genotypes in range
0f30-40%, 20 genotypes in range of 40-50%, 9 genotypes
in range of 50-60%, 19 genotypes in range of 60-70%, 19
genotypes in range of 70-80%, 23 genotypes in range of
80-90% and 30 genotypes in range of 90-100% incidence.

Seed production of agricultural crops

In the seed production program, 22,913 kg seed of
different rabi and kharif crops were produced. Truthfully
labelled seed of different varieties of pulses, seed spices
and oilseeds were produced under Mega Seed and
Creation of Seed Hub project (Table 2.16). The seed
production program was undertaken at Jodhpur and
Bikaner.

ATfeTdT 2.16 aY 2023 & QAR IATRd dIol
Table 2.16 Seed produced during the year 2023

Crop Variety
Moth bean CAZRI Moth-2
Mung bean IPM2-3, IPM 205-7, MH-421
Clusterbean RGC-1033, RGC-936 and HG-563
Mustard NRCHB-101
Cumin GC-4 and CZC-94

Total
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Production (kg)
Seed Hub Project Mega Seed Project

1,264 -
13,136 -

- 3,158

- 1,930

- 3,425
14,400 8,513
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Seed Technology Research

Evaluation of priming technologies in mustard: To
evaluate identified priming techniques in mustard crop,
two popular varieties of mustard (RH-406 and NRCHB-
101) with three treatments (non-primed, POP and primed)
were sown under sub-optimal conditions of high
temperature during rabi season. The effect of priming was
non-significant for all the traits viz., plant stand (no. per 5
m row length), silique per plant, seeds per silique, seed
yield plant” (g), 1000-seed weight (g), seed yield (kg ha™)
and harvest index (%).

Treatment for mitigation of heat stress in mustard:
Mustard variety RH-406 was sown under late sown
conditions with three treatments (control, POP and
spraying salicylic acid @ 400 ppm). The first two
treatments were left unsprayed, while the latter plot was
sprayed with hormonal treatment (salicylic acid @ 400
ppm) at vegetative and flowering stages, and all the
phenological, growth and yield parameters were
observed. The effect of treatments were non-significant
for all the parameters and control was found superior over
the treated plot.

Seed invigoration techniques for germination
enhancement in sewan grass

The plants of the same growth stage were identified,
and spikes from such plants were tagged at the time of
spike emergence. One hundred spikes were harvested at 5,
10, 15, 20, 25 and 30 days after spike emergence. The
spike harvesting was stopped after 30 days of spike
emergence due to the seed shedding. The harvested spikes
were dried at room temperature, threshed and seeds were
stored at ambient temperature for assessment of seed
quality. The dry matter accumulation was maximum at 15
days of harvest after spike emergence and was not at par
with subsequent harvest stages (20, 25 and 30 days of
harvest) significantly (Fig. 2.6a). The seeds harvested 25
days after the spike emergence had the maximum
germination (52%), which was at par (Fig. 2.6b) with
germination of seeds at 30 days of harvest (54%). The
minimum solute leaching was recorded from the seeds
harvested at 20 days after spike emergence, which was not
at par with seeds harvested at 25 and 30 days after spike
emergence.
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Fig. 2.6 (a) Moisture content and seed dry matter, and (b) germination of seeds with respect to harvesting
after certain days of spike emergence
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Influence of row spacing on seed yield and seed quality
in Cenchrus ciliaris

The effect of row spacing on seed yield, forage yield
and seed quality was evaluated with three varieties
(CAZRI Anjan-2178, CAZRI Anjan-358 and
CAZRI-75) established under field conditions with two
row spacings (70 and 140 cm) during kharif season
(Fig. 2.7). Significant differences in dry matter yields of
2785 and 2445 kg ha' for narrow and wide spacing,
respectively, were observed in the off-season growth of
the fodder. The varietal differences were also found
significant during the same growth season, and
CAZRI-75 gave the highest dry matter yield (3106 kg
ha'). The seed yield was found to be non-significant
(p>0.05) in variable row spacing; however, numerically
higher seed yield was recorded from wide row spacing
(113.63 kg ha"). Variety CAZRI Anjan-358 gave the
highest seed yield (210.75 kg ha"). However, the dry
matter yield in the kharif season was not affected by row
spacing, but the varietal effect was significant (p<0.05),
and variety CAZRI-75 again recorded the highest dry
matter yield (2405 kg ha'), followed by CAZRI
Anjan-358 (1585 kg ha'). The germination of seeds
collected from narrow and wider row spacing was 40 and
39%, respectively.
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Fig. 2.7 Field view of Cenchrus ciliaris varieties with variable row spacings
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Trees, fruits and shrubs
Maintenance of provenances of khejri and rohida

The provenance cum progeny trials of khejri and
rohida were maintained under field conditions. Various
cultural operations including pruning, cleaning and
thawla making were performed and insecticides and
pesticides were sprayed as and when required. The plant
to plant spacing of rohida was increased from 2.7 to 4.5 m
by removing the alternate lines in order to improve the
tree growth.

Performance of hybrids of pomegranate varieties
Jalore Seedless and Mridula

Fruityield, weight and juice content: Twenty crosses of
pomegranate var. Jalore Seedless and Mridula, were
evaluated at Jodhpur and Pali. The fruit yield ranged from
15 to 22 kg plant’ with the maximum yield (21.56 kg
plant”) and the maximum fruit weight (200.59 g) from
CAZRI-JSM-17. The juice content (42.35 t0 55.75%) was
much higher and TSS was equivalent to that of the
commercial pomegranate varieties. Similar observations
were recorded at Pali (Table 2.17).



oMY SUfeert

Research Achievements

qfeldl 247 A 99 H FAMT FHR (G & SIEQR H Bl Ud Bl Ul $ AIfdb—ARINS ATIGUs
Table 2.17 Physico-chemical parameters of fruits and fruit yield of selected hybrids in third year at Jodhpur

Selected No. of fruits Fruit weight Juice content  Juice acidity TSS Yield
hybrids plant! ((3) (%) (%) (°brix) (kg plant™)
JSM-1 87.00 132.27 45.00 0.28 18.28 20.02
JSM-2 83.67 172.92 42.46 0.29 17.65 19.20
JSM-3 80.33 157.07 45.57 0.26 17.32 20.50
ISM-4 83.33 143.30 47.69 0.30 17.58 17.47
JSM-5 72.00 177.55 38.77 0.29 18.43 17.57
JSM-6 83.33 135.43 48.43 0.28 18.12 18.61
JSM-7 79.33 120.40 43.88 0.28 18.10 17.79
JSM-8 89.00 167.52 46.73 0.26 17.22 19.10
JSM-9 85.33 163.37 47.98 0.25 17.63 18.70
JSM-10 90.33 137.48 48.88 0.29 17.13 17.79
JSM-11 81.67 164.20 55.75 0.32 16.72 17.39
JSM-12 83.67 182.53 47.85 0.30 17.53 17.91
JSM-13 87.33 146.40 49.47 0.29 17.42 17.51
JSM-14 85.33 150.65 51.42 0.26 17.05 17.82
JSM-15 87.00 148.55 47.99 0.31 18.00 19.93
JSM-16 82.33 131.78 49.45 0.27 17.50 19.15
JSM-17 83.00 200.59 45.08 0.28 17.13 21.56
SM-18 77.33 162.53 49.21 0.27 18.38 17.32
JSM-19 72.67 161.53 4237 0.28 17.80 15.73
JSM-20 79.67 164.97 50.39 0.29 17.70 17.53
CD (5%) NS 27.76 7.70 NS 0.77 2.84

Toetant it gt & 1 et | fderie vt &1 9, o
AT & ad 8, SIEYR 3iR urell # 3rfrdier Haxi &
Tl & D (54.29 W 68.85) 3R ST (21.99 & 3641) B
M1 H o1 uram (R 2.8), T I f ggen &
AT STAR SRR W & FHT B Aherdl HI 3d
AT B | HHROT & URUTARGHY el B MBHR AR Bl B
o § 1 GUR g1 | Bl & SMHR, Bl DI UGl 3R
fFed MR T & I B MR W, SIFUTRY BIoRI—
SITATH—17 Bl AR &I a9 Ghx o & wy H

SSNIRCRGRIRDI
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Rind and aril colour composites: Value of the
coordinate a*, which is indicative of redness, was found
high in rind (54.29-68.85) and aril (21.99-36.41) colours
of most of the hybrids at Jodhpur and Pali (Fig. 2.8), which
revealed successful hybridization of variety Jalore
Seedless with variety Mridula. The hybridization also
resulted in improved fruit size and fruit quality attributes.
Based on fruit size, fruit yield and colour of rind and aril,
the genotype CAZRI-JSM-17 is recommended as the best
hybrid variety of pomegranate.
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fora 2.8 MR & WUHTH—17 BTSfaS & Bl

Fig. 2.8 Fruits of pomegranate hybrid JSM-17

IR, & TS WX § ek yaeiT

IR AR IR & e WS BT Ade! [AHHAT UIeIhlel
fefia e | 99 Aed gl @I 9@ dd8 B
fadepaoT & 915 UIves ATeH W IR faar T3, o ure
% faera fFramel, TAve iR Gl & A1 R Hoar |
IR 3R B § WRIE UM & A1 WRIE BTl TAR 3R
WRIE B YOI <@l T8 | P gRA H AR H WIS
I @ dfshar 4 9 7 F<E & Wior qM e H 5 9 8
|wire & IR Yo g8 | YR Aied uredl & ey fdamr
e Jad R FRd Uiy A H SUHaE d o
TSl BT B3I ST TS | AR & (IR el T dleprde
Ih &1 H TR AT | WoR & Yaaelicd &l IMHIE &
TR & 91§ UHd [hdT AT 3R THDHI |ag B
fad®mAT BR&BI & | Plew] Aed B T T
TFAAICH Bl IRDIG YR AT T ARIH H STl
AT | 18 FWTE B SUAR AR 4 SUAIET & a8 Hoar d
DRI DI YHIA W@ TS | Yo AR & 4T 6 3 8
HEIHl & 918 BodR H AT BT UfhaT aof &l T8 |
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In vitro propagation in pomegranate, kair and date
palm

Surface sterilization protocol of nodal segment of
pomegranate and kair was developed. When nodal
segments were transferred into nutrient medium after
their surface sterilization, shoot bud proliferation and
shoot initiation along with shoot multiplication, were
observed in pomegranate and kair cultures supplemented
with plant growth regulators, i.e., NAA and BAP. The
process of in-vitro shoot development took place within 4
to 7 weeks in pomegranate and 5 to 8 weeks in kair. Roots
initiated upon subculturing from shooted plantlets into
modified nutrient medium supplemented with plant
growth regulators. Hardening of pomegranate was carried
out in cocopeat supplemented soil. The explants of date
palm were collected after processing of offshoot and its
surface sterilization was carried out with sterilizing
agents. These explants were inoculated into charcoal
supplemented modified MS medium. Callus initiation
was observed in the cultures after 18 weeks of inoculation
and three subcultures. Organogenesis was observed in
cultures after almost 6 to 8 months of first inoculation.
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Hifta fd=g aretl BIEt Sia 3q Tehidhd i qurrett

i REaTS aTel 2 BICIR TDHIhd Y ToTTell Aise
& G H ROl & RN ay 1 i fdhar | 59
disel & HAeayul gchi H TR Bl (oK1, 4T 9 GR),
U & HH IMaTIHAT dTel] IRTAT! Bl (SR, 3R 3R
BTl WSTS!), HTel ¥R BT ART IATe (AR gsfas, arn
ghax, RoTdT aror, o5 AR Rord), el 3R gofe
el (HHATS, <F+ OTH, ST T iR 3TIael) eI Td
BT T IR I 1Y 9582 U oNfiet & | ST RITaeT
% RN 9 ¥ 26 TACIR Adhd &F H Wl DI TS | TH
TICIR H 913 TS IRT Budl A 1,12,334 TYY B Adved 3T
T g8 (Aiferedr 3.1) | aETar gonferdl # SR SR derl
YOSl B 99 B WIE BT ST FT ST B forg
o 1T | ST AT & R I¥ & SRE S) DI 0T
SUS (8625 fhuT. U BaewR) ol @1 TS| 3Nwefy uq
T BAAT A 1,11,276 HU BT A& g Ud 59
JfIRFT IuSTel 319 BT AGUART 41 §AT | UDIpa Py
JoTTel & S Aied # ScTfad T iR &1 ART U4 geii |
T aRT 3 FARMET 3R 4—5 W IHRAT & fory waieT o |
9 UBR, T4 UDIHd BN Yol Afed A 4,61,243 HUY
D Ahdl AT T g8 Sl 99 T HAEY FAH wI A
faaRa oY |

Integrated farming system model for small holdings
with limited irrigation

The performance of a 2-ha integrated farming
system (IFS) model with limited irrigation was evaluated
in its third year of establishment at the institute. The
components included arable cropping (pearl millet, mung
bean and clusterbean), low water requiring horticultural
crops (ber, pomegranate and budded khejri), year-round
green fodder production (Napier hybrid, fodder beet, rijka
bajri, oats and lucern), medicinal and aromatic crops
(chamomile, lemon grass, rose grass and ashwagandha)
and multipurpose trees on boundary. In its third year of
establishment, a gross area of 2.6 ha was cultivated. The
arable cropping followed in 1 ha area gave a gross return
of Rs. 1,12,334 (Table 3.1). In the horticultural systems,
the interspaces in ber and budded khejri were used for
growing mung bean. A good fruiting of ber (8625 kg ha™)
was recorded during the third year of its establishment.
The medicinal and aromatic crops provided Rs. 1,11,276
with an additional advantage of utilizing the labour during
the lean period. The dry and green fodder and top feed
produced in the IFS model was sufficient for 3 cattle and
4-5 small ruminants. The IFS model generated gross
return of Rs. 4,61,243 which was fairly distributed over
the year.

et 3.1 Tahidpd BN Uomell died & A= acdl ¥ iid Ires, SEHdT 3R Fdhd M
Table 3.1 Average production, productivity and gross returns from different components of IFS model

Component Gross area (ha)/ Marketable
trees (no.) produce

Arable crops (1.0 ha)

Pearl millet 0.50 Grain
Stover

Mung bean 0.25 Grain
Stover

Clusterbean 0.25 Grain
Stover
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Production Gross return Productivity

(kg) (Rs.) (kg ha™)

1899.0 44627 3798

3290.0 26320 6580
276.3 21423 1105
657.0 2628 2628
223.5 10728 894
826.0 6608 3304
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Component Gross area (ha)/ Marketable Production Gross return Productivity
trees (no.) produce (kg) (Rs.) (kg ha™)

Year-round fodder production (0.40 ha)

Napier hybrid 0.05 Fresh fodder 8100.0 16200 162000
Fodder pearl millet 0.10 Fresh fodder 5035.0 10070 50350
Fodder beet 0.10 Roots + foliage 17560.0 35120 175600
Lucerne 0.10 Fresh fodder 7400.0 37000 74000
Fodder oats 0.05 Fresh fodder 2215.0 5537.5 44300

Horticulture crops (0.50 ha)

Ber (54 plants) 0.20 Fruits 1725.0 60375 8625
0.10 Mung bean seed 78.0 6049 780
Mung bean Stover 188.0 752 1880
Pomegranate 0.10 Fruits 45.0 2250 450
(65 plants)
Budded khejri 0.20 - - -
(45 plants)
0.10 Mung bean seed 85.0 6592 850
Mung bean Stover 202.0 808 2020

Medicinal and aromatic crops (0.45 ha)

Ashwagandha (with ber) 0.15 Dry roots 94.0 26320 627
Seeds 375 11250 250
Leftover biomass 130.5 1566 870
Chemomile 0.10 Dry flowers 45.0 36000 450
Shankhpushpi 0.05 Biomass 55.0 1100 1100
Seed 5.0 6000 100
Senna 0.05 Dry leaves 82.5 990 1650
Seeds 17.0 8500 340
Palmarosa 0.13 Biomass 2500.0 2500 19231
Seed 55.0 16500 423
Lemon grass 0.02 Leaves 110.0 550 5500

Boundary plantation (no.) (0.25 ha)

Moringa oleifera 32 Pods 450.0 29250
Cordia myxa 21 - -
Prosopis cineraria (desi) 36 Dry leaves 1230.0 30750
Hardwickia binata 18 Fresh top feed 1390.0 2780
Ailanthus excelsa 09 Fresh top feed 750.0 1500
Total 461243
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Effect of tree spacing and intercrops on tree growth of
Ailanthus excelsa and Prosopis cineraria

Five and a half year old A. excelsa and P. cineraria
based agroforestry systems were evaluated to find out the
optimum tree spacing and compatible intercrops in
agroforestry system. Main plot occupied three tree
spacings viz.,4m x4 m, 6 m x 6 mand 8 m X 8§ m and sub-
plots were allotted to three different intercrops viz., pearl
millet, moth bean and clusterbean. After 72 months of
planting, tree height and collar diameter of 4. excelsa was
significantly affected by tree spacing. Average tree height
of A. excelsa was maximum (591 m) in 8 m x 8 m
followed by 6 m x 6 m spacing (5.88 m) (Fig. 3.1a).
Significantly lower tree height (4.96 m) was observed in 4
m x4 mspacing. Maximum collar diameter (22.8 cm) was
recorded at 8 m x 8 m spacing and minimum was in 4 m x
4 m spacing (16.02) (Fig 3.1b). Intercrops did not show
any significant effect on plant height and collar diameter.
However, maximum tree height and collar diameter were
observed with moth bean and minimum with pearl millet
crop. In P. cineraria, tree spacing and intercrops had no
significant effect on tree height and collar diameter.
However maximum tree height (2.45 m) was observed in
6 m x 6 m spacing followed by 8 m x 8§ m spacing (2.38 m)
(Fig. 3.2a). Maximum collar diameter (5.48 cm) was
recorded at 6 m x 6 m spacing with clusterbean and

minimum at 4 m X 4 m spacing with pearl millet intercrop
(3.88 cm) (Fig. 3.2b).

I 3.4 Ul @1 O IR fAf=T sidwadl & Aad 3Rg @ Us &I (T) HaTs IR () Bier =

Fig. 3.1 (a) Tree height and (b) collar diameter of 4. excelsa under different tree spacing and intercrops
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Fig. 3.2 (a) Tree height and (b) collar diameter of P. cineraria under different tree spacing and intercrops

faforar gierar (AemeR W ) 3F% Aferr saiar (ga)
amenfia kil anfsent gomfert shr goater

faf=T faTell, Iam 6 #L x 6 W, 6 AL x 9 . 3R
6 W. x 12 HI. @ AT ATAER -H & iAd a1 I
gfG 4.24 | 4.97 AA. IR \a aF SHaE g 24 A
2.79 1. &1 &I T3 (o= 3.3 ©d1) | #fer77 S7aRgr (8a9) &
I W 3id aifiie gfg 3.88 W 4.28 WAL TF IR SHars
1.92 9 2.04 Hrex urs TS (R 3.4 T) |

IIORT MR HIT B ATIER A9 R ga9 & A1
3R B U ¥ AT 7T | el IToRT HiY g fer H aToiv
B IUST qI B (2250+99.79 .UM, Uiy FFeAR) Ul
B2 | ATSMER W + IIORT S JoTell #, AT B U

(a)

EmMx6m

12m=bm

Height (m)

Performance of Melia dubia and Gmelina arborea
based agroforestry systems

The growth data of M. dubia under different
spacings viz.,6mx 6 m, 6m x 9mand 6 m x 12 m showed
the mean annual diameter increment from 4.24 to 4.97 cm
and mean annual height increment from 2.4 to 2.79 m
(Fig. 3.3 a,b). The mean annual increment in diameter of
G. arborea varied from 3.88 to 4.28 cm and height ranged
from 1.92t02.04 m (Fig. 3.4 a,b).

Pearl millet and mung bean were sown as intercrops
with M. dubia and G. arborea. The grain yield of sole
pearl millet was highest (2250+99.79 kg ha™). In M. dubia
+ pearl millet system, grain yield ranged from

—
o

Diameter (cm)

Dec-22

3 3.3 AT R AR W ATAER 1 DI (T) SHars iR (@) a9 H A= auf 7 ofid afie gfg
Fig. 3.3 (a) Height and (b) diameter growth of M. dubia under different spacing over the years
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Fig. 3.4 (a) Height and (b) diameter growth of G. arborea under different spacings over the years
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1503.6+75.30 kg ha" (6 m x 6 m) to 1908.5+7.08 kg ha’
(6 m x 9 m) in different spacings. In G. arborea + pearl
millet system, grain yield was highest (1856.5£107.63 kg
ha') in 6 m x 12 m spacing. The yield of mung bean was
also highest under sole crop (874.07+46.7 kg ha)
followed by M. dubia + mung bean (691+24.41 kg ha™) at
6 m x 6 m spacing and G. arborea + mung bean
(666.30+36.7kgha') at 6 m x 6 m spacing.

Performance of crops in agroforestry systems

The yield of mung bean and pearl millet was
recorded under Dalbergia sissoo, Moringa oleifera and
Ailanthus excelsa based agroforestry systems. Yield of
sole mung bean (849+46.7 kg ha") was highest followed
by A. excelsa + mung bean (770.56+68.87 kg ha™),
M. oleifera + mung bean (755.69 £19.1 kg ha') and
D. sissoo + mung bean (580+20.4 kg ha™). Similar pattern
of yield was recorded in case of pearl millet with highest
yield in sole crop (2198.9£95.10 kg ha™) and lowest in
D. sissoo+pearlmillet (1661.3£33.92kgha™).

Standardization of budded khejri-based agroforestry
system

Tree height in five-year old budded (2.58 m) and
non-budded (2.03 m) Prosopis cineraria trees did not
differ significantly. However, collar diameter (8.95 cm for
budded and 3.95 cm for non-budded) and fodder yield
varied significantly. In budded trees, pod formation
started in 3" year and pod yield in 5" year ranged from 4.2
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to 5.3 kg tree” over three tree spacings. On the other hand,
pod formation did not occur in non-budded trees. Fodder
yield of budded trees ranged from 8.8 to 9.9 kg tree”.
Growth of trees was better in intercropping and yield of
crops was higher in sole cropping. The grain yield was
maximum in sole cropping (2783.33+99.79 kg ha™)
followed by yield at 10 m x 10 m spacing of non-budded
P. cineraria (2693.20+33.16 kg ha™) and then by yield at
6 m x 6 m spacing of budded trees (2159.26+100.42
kgha™).

Development of multi-tier agri-horti-forestry model in
Paliregion

Dragon fruit, moringa and papaya were planted at
6 m x 3 m spacing in the interspaces of already established
ber orchard (12 m x 6 m). Napier grass was planted in the
interspaces of 6 m between ber and other crops to shade
the dragon fruit crop. The plant height (2.87+£0.58 m),
plant diameter (11.58+3.59 cm) and fruit yield
(2538+79.03 kg ha') were recorded in ber crop. The
average plant height was 75.44+26.65, 20.65+4.30 and
78.52+27.35 cm at 3 months after planting (MAP) and
100.74+13.94,28.81+8.51 and 96.56+12.60 cm at 6 MAP
for moringa, papaya and Ailanthus, respectively. The
collar diameter of papaya was 6.06+2.01 mm at 3 MAP
and 13.02+5.52 mm at 6 MAP. The length of cladode of
dragon fruit increased from 15.32+6.94 to 29.38+16.25
cm and 15.80+£10.05 to 56.41+£32.05 cm at 3 and 6 MAP,
respectively and the recorded width was 3.33+0.74 and
3.05+0.94 cm at different MAP.

Integrated farming system model for Pali region

Integrated farming system (IFS) model comprising
of 70, 27 and 3% area under crops, fruits and vegetables,
respectively was developed and a goat unit (5 female and
1 male) was included as livestock component. Ailanthus
excelsa was used for boundary plantation. Among crops,
sorghum, clusterbean, mung bean in kharif, wheat,
mustard, cumin in rabi, and fodder sorghum, fodder pearl
millet and mung bean were taken during summer season.
The same crops were taken during kharif and rabi seasons
under the conventional farming. In the inter-row space of
pomegranate, guava, ber and papaya fruit trees;
ladyfinger, brinjal, bottle guard, onion, garlic, carrot,
water melon and muskmelon were grown. The
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e 3.5 W9 & Usl &1 A90T
Fig. 3.5 Apple plantation
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contribution of different IFS components in total net
returns was maximum from horticulture (61.09%)
followed by crops (28.97%), livestock (9.46%) and
agroforestry (0.48%). IFS fetched about three times more
benefit over conventional farming system comprising of
only crops cultivation.

Integrated multi-tier agroforestry model for Leh
region

Combination of crops such as fruit trees, fodder trees
and fodder crops, having diverse root depth and crop
duration, were planted in the research farm of RRS, Leh to
study their suitability under multi-tier agroforestry system
in cold arid region. Border plantation was established with
poplar cuttings in 6 m x 6 m spacing and thornless grafted
robinia was planted in between the poplar plants. Planting
of apple, apricot (Fig. 3.5 and 3.6) and mixed planting was
done at different spacings (Sm x 5m,5m x3mand 3 m
%3 m) to assess the growth and yield potential of different
tree species and their interaction with intercrops. Average
survival percentage of poplar was 57.6% while in case of
robinia, it was 46.3%. The survival percentage of apple
varied at different spacing which was 55.5, 20 and 0% in
Smx5m,5mx3mand3 m x 3 mspacing, respectively.
Similarly, the survival percentage of apricot was 23.8% in
Smx5m,53.3%in5mx3mand38.7% in3mXx3m
spacing.

3 3.6 Garl & Ul &I YT
Fig. 3.6 Apricot plantation
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Organic management options for productivity,
profitability and sustainability

Crop productivity: Impact of three organic treatments,
i.e., crop residue, cow dung, compost, and two inorganic
treatments, i.e., recommended dose of fertilizers (RDF)
and integrated nutrient management (INM) was evaluated
on the yields of cumin, mustard, pearl millet and mung
bean (Fig. 3.7). The inorganic treatments, particularly
INM, exhibited the highest yields (1130 kg ha" of cumin,
2910 kg ha" of mustard, 2890 kg ha™ of pearl millet, 1083
kg ha' of mung bean) in comparison to control. Among
organic treatments, cow dung application improved the
crop yields most effectively (938 kg ha" of cumin, 2130
kg ha' of mustard, 2500 kg ha™ of pearl millet, and 1008
kg ha" of mung bean). Thus, the improvement in crop
yields with organic treatments was relatively less
compared to inorganic treatments.

Disease management: The prophylactic measures of
disease control were carried out in experimental plots of
organic farm during rabi and kharif seasons. Data
recorded on the standard disease score scale from cumin,
mustard and mung bean crops revealed the superiority of
spray of leaf-extract of Calotropis procera + Prosopis
juliflora + neem over other organic treatments in
managing Alternaria blight of cumin, mustard and mung
bean. However, spray of Trichoderma harzianum was
found effective in managing bacterial blight of mung
bean. In cumin, initial population density of Fusarium
oxysporum f. sp. cumini (13.0x10’ cfu g soil) increased
progressively to 21.6x10° cfu g soil after crop harvesting,
with the highest concentration observed in 0-5 cm soil
depth from surface. The density of resident microflora,
particularly the biocontrol agent Trichoderma spp. ranged
from 52x10° to 34.3x10° cfu g' soil, exhibiting
fluctuations in the presence and absence of crops.

Pest management: Aphid infestations were observed in
mustard and cumin crops between 52 meteorological
week (MW) of year 2022 and 10" MW of year 2023. In
mustard, imidacloprid 17.8% SL(1-1.5ml L") application
resulted in 45.2 to 80.4% reduction in aphid population
and outperformed fipronil, neem seed extract (NSE 5%),
Brahmastra and Neemastra. On the other hand, fipronil
(1-1.5 ml L") application during flowering and grain-
formation stages of cumin resulted in 46.2 to 90.2%
reduction in aphid population. Among organic treatments,
NSE 5% showed the highest pest control efficacy.
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o 3.7 faf=1 UIves Al & ded fAfa= Bacl &1 IiId SuST

Fig. 3.7 Mean grain yield of different crops under different nutrient sources
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Comparative performance of natural, conventional
and organic farming practices

Crop productivity of pearl millet and mustard: Among
five treatments (natural farming, organic farming, INM-
natural, INM-chemical, and RDF), natural farming
exhibited 23% increase in grain yield of pearl millet as
compared to control (2260 kg ha™). Similarly, stover yield
of pearl millet in natural farming (7980 kg ha') was
higher than that recorded in control (6880 kg ha™), with
16.4% increase. Mustard yield obtained in natural
farming (1830 kg ha™') was 7.3% higher than that recorded
in control (1710 kg ha'). However, in conventional
farming, grain yields of both pearl millet (3060 kg ha™)
and mustard (2350 kg ha") were the highest. The crop
yields under organic farming and INM were significantly
higher over the yields obtained under control.

Plant protection: Infestation of aphids (Lipaphis
erysimi) and whiteflies in mustard was managed with four
treatments, i.e., (i) Neemastra @ 5% foliar spray, (ii)
Brahmastra @ 2.5% foliar spray, (iii) Neem seed extract
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(NSE 5%), and (iv) imidacloprid 17.8% SL (1.5 ml L™).
After 3, 7 and 14 days of spray, imidacloprid gave the
highest pest control ranging from 45.1 to 90.2% against
aphids and from 33.7 to 88.9% against whiteflies, over
control followed by NSE 5%, Brahmastra and Neemstra
with pest control ranging from 40.2 to 85.4, 42.1 to 78.6,
and 20.1 to 59.3, respectively against aphids and from
35.7 to 86.9, 25.5 to 78.3 and 18.6 to 59.8 against
whiteflies, respectively. In case of organic treatments,
NSE application was found to be the most effective in pest
control.

Assessment of productivity and profitability of
organic and conventional systems

The crop rotation did not show any significant effect
on the measured parameters of soil chemical properties.
The interaction between cropping system and crop
rotation was not significant for any of the parameters.
However, the study suggested that the organic system can
improve the availability of nutrients and micronutrients in
the soil (Table 3.2). The cropping system significantly
influenced the soil microbial activity. Overall, the organic

Tt 3.2 Sifde R URURS HoTell & Ted &l & =S IO R HAe JoMell AR HAd b Pl JdTd

Table 3.2 Effect of cropping system and crop rotation on soil chemical properties under organic and conventional systems

Treatments* pH Electrical conductivity Soil organic carbon Available N
(dS m™) (gkg™ (kg ha™)
Cropping system
Organic system 7.64+0.10? 0.19+0.02? 4.77+0.67* 215+12.92
Conventional system 7.714+0.09* 0.20+0.02° 3.8640.90° 196+14.22
P value 0.28 0.72 0.01 0.10
Cropping sequence
CSi 7.67+0.092 0.194+0.012 4.03+0.40° 207+10.42
CS 7.70£0.102 0.2040.032 3.87£0.792 200£12.42
CS; 7.714£0.08? 0.2040.03? 4.28+1.05° 209+20.6%
CS4 7.62+0.112 0.1940.032 5.09+£0.912 207+10.82
P value 0.41 0.78 0.06 0.64
Cropping system X NS NS NS
Cropping sequence (Lsp)
P value 0.60 0.82 0.56 0.98

*CS;: Sesame—fenugreek—mung bean—psyllium; CS,: Mung bean—fenugreek—sesame—psyllium; CS;: Sesame—psyllium—mung bean—fenugreek;

CS4: Mung bean—psyllium—sesame—fenugreek

Means (means+standard deviation) in the same row followed by different letters are significantly different at p < 0.05 according to Tukey's honest

significance difference (Tukey's HSD). NS: not significant (i.e., p > 0.05).
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farming system showed higher values for all the soil
parameters compared to the conventional farming system
(Table 3.3). Among the four cropping systems, sesame-
fenugreek—-mung bean-psyllium showed the highest
values of microbial biomass carbon, dehydrogenase
activity, fluorescein diacetate, and alkaline phosphatase at
30 DAS, 60 DAS, and at harvest (Table 3.4). Differences
in crop yields (mung bean, sesame, psyllium and
fenugreek) with organic and conventional practices were
non-significant in both kharif and rabi seasons. However,
interaction between crop rotations was found significant
and significantly higher yield of crops succeeding
legumes in both the seasons was realized. The cost of
cultivation and net profit were higher in organic system as

compared to conventional system (Table 3.5).

diferdT 3.3 9fdd 3k TRaRe yomel) ¥ Arshifaad fFd o1 mhad
Table 3.3 Estimation of microbial count in organic and conventional system

Treatments

Before sowing
Sesame-fenugreek-mung bean-psyllium
Mung bean-fenugreek-sesame-psyllium
Sesame-psyllium-mung bean-Fenugreek
Mung bean-psyllium-sesame-fenugreek
30 Days after sowing
Sesame-fenugreek-mung bean-psyllium
Mung bean-fenugreek-sesame-psyllium
Sesame-psyllium-mung bean-fenugreek
Mung bean-psyllium-sesame-fenugreek
60 Days after sowing
Sesame-fenugreek-mung bean-psyllium
Mung bean-fenugreek-sesame-psyllium
Sesame-psyllium-mung bean-fenugreek
Mung bean-psyllium-sesame-fenugreek
At harvest

Sesame-fenugreek-mung bean-psyllium
Mung bean-fenugreek-sesame-psyllium
Sesame-psyllium-mung bean-fenugreek

Mung bean-psyllium-sesame-fenugreek
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Bacteria Fungi
Organic Conventional Organic Conventional
1.8x10'° 1.6x10'° 6.0x10° 5.0x103
1.6x10!° 1.4x1010 1.3x10° 1.1x10°
5.7x1010 3.3x10'° 4.0x10° 2.0x10°
4.3x10'0 8.0x10° 9.0x10° 4.0x10°
2.5x1010 3.0x10° 2.0x10° 1.0x10°
1.2x10!0 1.3x1010 1.6x10° 2.0x10°
4.9x10!0 4.0x101° 1.2x108 1.0x106
2.5x10'0 8.0x10° 2.0x10° 4.0x10°
2.0x10'0 3.0x10° 6.8x10° 3.0x10°
1.3x10'° 1.3x101° 1.4x10° 2.2x10°
5.1x10%0 4.1x1010 6.2x10° 2.1x10°
3.6x1010 3.1x101° 4.0x10° 4.0x10°
1.9x10!0 2.0x10° 1.6x10° 5.0x10°
1.2x10' 1.1x101° 1.3x10° 2.1x103
6.0x1010 2.9x1010 7.0x10° 3.2x10°
2.5%10!0 1.5x1010 2.1x10° 7.0x10°
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Table 3.4 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

Treatments MBC (mg kg soil)
30 DAS 60 DAS

Organic

Sesame-fenugreek- 82.97+0.87¢ 98.8540.50°

mung bean-psyllium

Mung bean-fenugreek- 75.14+0.99¢ 97.43+0.50°

sesame-psyllium

Sesame-psyllium-mung 96.00+0.86* 112.57+1.982

bean-fenugreek

Mung bean-psyllium- 87.14+0.50° 114.8642.57°

sesame-fenugreek

Conventional

Sesame-fenugreek- 59.71+£2.168 76.29+6.00°

mung bean-psyllium

Mung bean-fenugreek- 65.71x1.31F 83.71x1.31¢

sesame-psyllium

Sesame-psyllium-mung ~ 85.43+1.31° 97.1442.62°

bean-fenugreek

Mung bean-psyllium- 80.86+0.991 90.00+1.71°¢

sesame-fenugreek

Dehydrogenase activity (ug TPF g soil day™!)

Harvest 30 DAS 60 DAS Harvest
71.71+£0.99¢ 47.06+1.97¢ 62.55+0.694 29.51+1.33¢
64.857+0.504 45.30+1.99¢ 67.62+2.68°¢ 41.21£1.33
82.86+2.622 69.86+1342 77.90+0.68° 42.08+1.34°
76.286+1.49b 64.76+1.11° 84.45+0.922 46.76+0.882
56.000£1.31¢ 29.954+0.852¢ 46.24+1.02f 21.62+1.34¢
52.286+0.86° 29.16+2.08¢ 46.62+2.01f 18.75+0.80f
72.29+2.62¢ 39.22+1.834 58.93+1.7¢ 24.54+2 214
64.29+4.294 38.87+3.514 56.41+2.32¢ 22.20+1.76%

*Data are the average of four replicates+SD; Grouping information among mean values of obtained data was carried out by Tukey’s test at 95%

confidence level (Pd 0.05); DAS: Days after sowing

arfereT 3.5 Sifdd @R TRURS Yonferdl & SdTehdr iR ordedr

Table 3.5 Productivity and profitability of organic and conventional systems

Yield/return Sesame Mung bean Psyllium Fenugreek

(o) C (o) C (0) C (0) C
Yield (kg ha™) 793 759 1,639 1,685 932 946 836 863
Net return (Rs.) 37,170 32,728 75,016 61,734 65,188 57,017 21,284 19,300

O: Organic; C: Conventional
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Assessment of carbon and moisture fluxes in pearl
millet-based agro-ecosystem

Eddy covariance flux tower was installed in the
experimental field during kharif-2023 to measure the
fluxes. Carbon and moisture fluxes were measured using
the infrared gas analyzer which measures the
concentration of CO, flux (umol m” s™). 3-D sonic
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anemometer measured three-dimensional wind speed at
10 Hz frequency. Rainfall amount and intensity were
measured using a digital rain gauge (tipping bucket type)
and soil moisture dynamics was measured using soil
moisture sensors. Air temperature and relative humidity
were measured through temperature and humidity
sensors. Total 153.5 mm rainfall, with 9 rainy days, was
recorded during crop growing period. Relative humidity
varied from 50 to 95%, while air temperature varied from
29 to 35°C. Soil moisture content, evapotranspiration
(ET) and CO, fluxes were measured during pearl millet
growing season. Mean diurnal crop ET was highest after
1:00 PM and it was lowest at around 11:00 PM. Seasonal
(21 June to 5 September) crop ET was 314.9 mm. The
mean diurnal CO, flux was lowest (-13.40 pmole m” s™)
during daytime, which was negative due to assimilation of
CO, in crop canopy through photosynthesis while it was
higher (2.59 pmole m” s") during the night time (Fig.
3.8a) which was mainly due to crop respiration. CO, flux
was more negative during vegetative stage than during
maturity stage of the crop (Fig. 3.8b).

3 3.8 (T) B SE:AGAS TATE BT Ad <fd 8 &R () Hd @ & IR AId < B SEeifadgs uare
Fig. 3.8 (a) Mean diurnal pattern of CO, flux and (b) mean daily CO, flux during the growing season
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Physio-biochemical approaches for enhancing abiotic
tolerancein Cicer arietinum and Brassica juncea

The efficacy of phyto-protectants [salicylic acid
(SA), benzyl adenine (BA) and sodium nitroprusside
(SNP)] were assessed on physio-biochemical and yield
parameters of four chickpea and mustard genotypes [two
highly tolerant (HT) and two low tolerant (LT)] under two
water regimes [well-watered (WW) and water deficit
(WD)] conditions. Averaged across the chickpea
genotypes, relative water content (RWC), water potential
(PYw), membrane stability index (MSI) and seed yield
declined by 20, 17, 22 and 24%, respectively due to water
stress as compared to well-watered condition. Across the
phyto-protectants, the reduction in RWC, ¥Yw, MSI and
seed yield due to water deficit varied among genotypes
which ranged from 15-23%, 9.0-27%, 17-27% and
17-32%, respectively compared to well-watered
condition, being lowest in RSG-888, GNG-1958 and
highest in GNG-2171, C-235 (Fig. 3.9). The exogenous
application of phyto-protectants ameliorated the adverse
effect of water stress and averaged across chickpea
genotypes, the application of 1.0 mM SA, 0.1 mM BA and
1.0 mM SNP significantly (p<0.05) improved RWC, ¥w,
MSI, and seed yield by 9-16%, 18-22%, 22-30% and 11-
23%, respectively as compared to water sprayed control.
The highest enhancement in RWC, MSI and seed yield
was recorded with 1.0 mM SA followed by 1.0 mM SNP
and 0.1 mM BA compared to water sprayed control.

In case of mustard, averaged across genotypes, water
deficithad 21,22, 19 and 17% reduction in photosynthetic
rate (P), transpiration rate (E), stomatal conductance (g,),
and seed yield compared to well-watered condition.
Averaged across phyto-protectants, the decline in RWC,
Yw, E, g, and seed yield due to water deficit varied among
genotypes which ranged from 10-34%, 14-28% and
11-28% and 10-29% respectively, which was highest in
Pusa bold followed by Kranti, CS-60 and RH-725. The
reduced seed yield of genotypes under water stress varied
from 1544 kg ha' to 2272 kg ha”, being greatest in Pusa
bold (28.8%) followed by Kranti (17.4%), CS-60 (11.0%)
and RH-725 (9.7%). The application of phyto-protectants
reduced the adverse effect of water stress and averaged
across mustard genotypes, the exogenous application of
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Fig. 3.9 Effect of phyto-protectants on relative water content (RWC), water potential (WP), membrane stability index (MSI)
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and seed yield (SY) of chickpea genotypes under water stress condition
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1.0 mM SA, 0.2 mM BA and 1.0 mM SNP significantly
(p<0.05) improved photosynthetic rate, transpiration rate,
stomatal conductance and seed yield by 15-32%, 18-26%,
19-29% and 12-18%, respectively compared to water
sprayed control (Fig. 3.10). The highest enhancement in
net photosynthetic rate was recorded with 1.0 mM SA
(38.7 pmol m”s™) followed by 1.0 mM SNP (36.5 umol
m”s")and 0.2 mM BA (33.6 pmol m”s™) compared to the
control (29.2 pmol m”s™). The improvement in seed yield
was highest with 1.0 mM SA (18%) followed by 1.0 mM
SNP (16%) and 0.2 mM BA (12%) as compared to the
control.

Physio-biochemical study of selected arid shrubs

Four arid shrubs viz., Leptadenia pyrotechnica
(Kheemp), Calligonum poligonoids (Phog), Haloxylon
recurvum (Lana) and Aerva javanica (Bui) were selected
for the study. Plant sampling in the form of leaves/shoots
and roots were carried out on the basis of rainfall gradient
from different locations viz., Tanot-Longewala area,
Indira Gandhi Nahar Pariyojna (IGNP) near Mohangarh-
Nachna and Bikaner area. The sampling of salt tolerant
species H. recurvum (Khara Lana) was done from
Lunkaransar to Anupgarh area. The sampling was carried
out during summer, after monsoon and winter seasons
from all locations for physio-biochemical studies to
understand their survival mechanism in hot arid
conditions.

Morphological characterization: The studied arid
shrubs grow more horizontally rather than vertically and
cover more ground surface around the canopy which
conserves soil moisture. The maximum plant height,
canopy spread and periphery of C. poligonoids, L.
pyrotechnica and A. javanica were observed around IGNP
area near Mohangrah and Nachana followed by Bikaner
and Tanot-Longewala area. The maximum growth
parameters near IGNP area were mainly due to
availability of more water throughout the year as
compared to other locations. The lowest growth
parameters at Tanot-Longewala area were because of less
rainfall, drought and heat stress as compared to IGNP and
Bikaner area. Among the seasons, better growth was
observed during rainy season.
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Fig. 3.10 Effect of phyto-protectants on transpiration rate (E), stomatal conductance (gs), net photosynthetic rate (PN)
and seed yield of mustard genotypes under water stress condition
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Antioxidant capacity: The FRAP (ferric reducing
antioxidant power assay), CUPRAC and DPPH methods
were used for total antioxidant capacity estimation from
root and leaf samples of arid shrubs. Maximum
antioxidant activity was found in phog leaves (52.43 mg
ascorbic acid eq. g") and kheemp root (64.23 mg ascorbic
acideq. g") samples collected from Tanot-Longewala area
(Fig. 3.11). The antioxidant activity was lowest in the leaf
and root samples of bui.
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Fig. 3.11 Total antioxidant capacity of roots and leaves of arid shrubs in different seasons
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Soil quality and crop productivity under long-term
nutrient management

Continuous cropping for six years with organic
manure application (10 t FYM ha™ during kharif season
only) produced 2123 and 4193 kg ha™ grain yield of pearl
millet and wheat, respectively. Maximum yields of pearl
millet and wheat (2386 and 4443 kg ha”, respectively)
were observed with 150% RDF while minimum yields
were observed with absolute control (1214 and 2144 kg
ha', respectively). Application of 5t FYM ha" + 100%
RDF increased grain yields of pearl millet and wheat by
90 and 108% over control and 11 and 6% over 100% RDF.
Significantly higher grain and stover yields of pearl millet
and wheat were observed with 150% NPK over 100% NP,
100% N, 50% NPK and control. The grain and stover
yields of pear] millet and wheat were at par in 150% RDF
and 5tFYMha' + 100% RDF treatments.

Soil physico-chemical properties, i.e., soil organic
carbon (SOC) and available N, P, K improved with the
application of chemical fertilizers, integrated and organic
nutrient management in comparison to absolute control.
Balanced fertilization maintained SOC at more than 2 g
kg', whereas build-up was noticed when FYM was
included with NPK (2.5 g kg'). Maximum values of
available SOC, N, P and K were observed with 10 t FYM
ha' followed by 150% RDF and INM (5 t FYM ha' +
100% RDF). Soil biological health (enzymatic activities
and SOC) also improved with the application of organic
manures and their highest magnitude was recorded in 10 t
FYM ha' treatment (92.3 pug TPF g soil d” and 3.0 g kg’
soil). Continuous application of nitrogenous fertilizers
alone and unfertilized control markedly reduced the SOC
and enzymatic activities.

Potassium fractions in arid soils: With continuous
cultivation without potassic fertilizer/supplements,
exchangeable and non-exchangeable potassium in soils
are depleting, resulting in low potassium availability.
Greater depletion of non-exchangeable potassium in the
presence of organic matter in 100% NPK + FYM
treatment could be due to the accumulation of organic
matter as there would be a shift in carbon exchange
capacity (CEC) sites towards divalent selectivity. The
major portion of potassium fraction content in lattice-K
contributed about 84 to 88% of total-K because of rich K-
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bearing minerals of soils followed by 9 to 12% of non-
exchangeable potassium and 2.0 to 2.3% of exch-
potassium towards total potassium. Continuous
application of increasing levels of potassium fertilizer
maintained the content of non-exchangeable potassium at
ahigherlevel.

Characterization of biochar prepared from castor,
cotton and Prosopis juliflora

Biochar was prepared at Kukma, Bhuj utilizing
substrates of castor, cotton and small branches of Prosopis
Jjuliflora. The process of biochar preparation was
accomplished in a muffle furnace at temperatures of 350,
450 and 550°C with final residence time of 1.0 h for
optimizing temperature. The substrates were oven-dried
and cut into small pieces, placed in crucibles and kept
covered during the burning process. The biochar recovery
ranged from 10.82 to 33.74%. The prepared biochar was
crushed and characterized (Table 3.6).

Assimilate partitioning to enhance greenhouse
cucumber yield

In greenhouse cucumber, 100% de-flowering at
early stage of growth enhanced yield by 25% (var. Fadia)
and 16.6% (var. Gurkha-52-32) during rainy season.
However, in winter season, varieties Fadia and Gurkha-
52-32 showed 18.8 and 16.7% yield increase, respectively
over the control in response to 100% early-stage de-
flowering. In summer season, 100% early de-flowering
resulted in 19 and 36% yield increase over the control. The

qIfeTeT 3.6 TIR IRATAR BT A&IOrh gui

Table 3.6 Characterization of prepared biochar

Substrate Temperature Recovery Characteristics of biochar
) pH EC (dS m™) Av. P (%) Av. K (%)
Castor 350°C 33.7443.4 4.15+0.05 0.85+0.91 0.06+0.01 1.32+0.010
450°C 19.2543.8 6.48+0.13 1.47+0.10 0.08+0.003 1.41+0.005
550°C 10.82+2.8 8.27+0.06 2.474+0.07 0.1140.01 1.51+0.010
Cotton 350°C 32.5743.3 4.45+0.08 1.274+0.07 0.06+0.03 1.41£0.005
450°C 21.2842.9 6.29+0.05 1.7240.17 0.05+0.01 1.42+0.008
550°C 12.1343.7 8.2340.13 2.64+0.20 0.07+0.03 2.48+0.026
P. juliflora 350°C 32.30£7.7 4.66+0.07 0.97+0.05 0.03+0.0003 1.47+0.010
450°C 26.91+£1.9 6.95+0.05 1.2240.03 0.0340.01 1.68+0.023
550°C 20.75+0.9 7.2840.08 1.61+0.07 0.04+0.01 3.09+0.015
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yield increase in response to de-flowering occurred
mainly due to increase in fruit length, size and weight. The
early removal of leaf and flower enhanced daily increase
in fruit length and weight. The maximum daily increase in
fruit length was recorded in both cucumber varieties with
100% de-flowering, whereas the maximum daily
increment in weight was observed with 50% defoliation
and 100% de-flowering. Net assimilation rate was highest
in both the varieties at 100% de-flowering, which also
increased carbohydrate content of the fruits. On the other
hand, leaf area index in both the varieties was the highest
at 100% de-flowering, followed by 50% de-foliation. The
leaves, stem and fruit-wall of cucumber contributed 75,
15 and 10%, respectively to its yield (Table 3.7). Thus,
early removal of leaf and flower changed the assimilation
partitioning from leaf to other parts, which ensured
assimilate supply to upcoming fruits and ultimately
increased the cucumber yield.

Exploiting crassulacean acid metabolism for
managing drought and salinity stress in groundnut

Evaluation of groundnut germplasm for salinity
tolerance: Thirty germplasm accessions (19 Spanish and
11 Valencia), selected from 700 accessions of groundnut,
were evaluated for salinity tolerance during summer 2023
at Kukma, Bhuj, keeping GG-2, GG-5, GG-7 and GJG-32
as checks (Fig. 3.12). Saline-water irrigation was
provided 16 times with 62 mm rainfall in the thrice-
replicated experiment. The soil salinity increased from
sowing (1.99 dS m") to harvest (5.28 dS m"). Analysis of
variance revealed a significant mortality in checks
ranging from 50.9% (GJG-32) to 68.9% (GG-7) while it
ranged from 11.3% (NRCG-13966) to 87.2% (NRCG-
4409) for test accessions. However, pod yield of plants

TIfTRT 3.7 WRT &7 YR | Wi & fAf= 9t &1 @rer ggref fadver § Jnre™

Table 3.7 Assimilate contribution to cucumber yield by different plant parts

Parameter Total Assimilate contribution by different plant parts
Lower, nodal leaf, Whole leaf Lower leaf, Stem, nodal Nodal leaf
stem and fruit and stem stem and fruit leaf and fruit and fruit

Fruit wt. (g) 196.0 159.0 177.0 125.0 65.0 30.5
Fruit length (cm) 20.0 20.0 22.0 16.5 18.5 13.0
Dia. upper (mm) 42.5 40.2 36.9 325 32.6 20.8
Dia. middle (mm) 423 40.7 36.2 36.6 31.0 17.9
Dia. lower (mm) 36.1 37.9 35.8 325 27.5 17.4
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Fig. 3.12 Field view of evaluation of groundnut germplasm accessions for validation of salinity tolerance

8% IaUrdT, 9Ts (1.99 ST A1 UfT #IeR) & HeTs (5.28
ST A wfcr AIeR) T g9l DI IS | SirE H 7Y &R 509
gforera (Shotoil—32) 9 68.9 Hfaerd (Sioii—7) d a1 18,
ST STgal @ forg a8 11.3 Ufirera (THsmRdo—13966)
3 87.2 9T (THIRRAISN—4409) T UTS TS | €Teilid, 15
fererd | &H g &R dTel Ulell & folT el &1 Suo wifsrer
A8 ¥ 1.5 I U G (THRTRIATSH—13966) ¥ 1.7 U9 Ufdl
UleT (THRIRIS—10406) WS T8, SN f6 Harw i,
STrot—2 (6.4 I UfT Uier) | &4 & |

FAUTAT Wiewlar & fw el & hgoieET 3R

TATIEE U SR Rl Hoaieh: AR Bl 3

AT URITAA SR (SISIRIRUAG -5, SISITRTHA—
19, SISNRTRTA—24 3HR SIONAIRTHI—32), T U
TSN—377 | UBA AT, BT AU GV & forg
At fomar ram, R fhet Son—37y (Fae=reid) sk

with less than 15% mortality was 1.5 g plant’ (NRCG-
13966) and 1.7 g plant’ (NRCG--10406) for Spanish
group, which was less than that of the best check, GG-2
(6.4 gplant™).

Evaluation of CAM transited variants of groundnut
for salinity tolerance and yield: Four CAM transited
variants (DGRMB-5, DGRMB-19, DGRMB-24 and
DGRMB-32), previously identified from TG-37A, were
evaluated for salinity tolerance keeping TG-37A
(susceptible) and GG-2, GG-5 and GG-7 (moderately
tolerant) as checks (Fig. 3.13). The soil salinity increased
from 1.97 dS m"' (sowing) to 5.32 dS m" (harvest).
Significantly higher pod yield and shelling out-turn was
obtained with DGRMB-19 as compared to the best check
(GG-5) (Table 3.8).

R 3.13 T ARYIAT & oIy el & HYANIIT 7 TATTGY TR BUCRI Pl &3 JAlb g3

Fig. 3.13 Field view of evaluation of CAM transited variants of groundnut for salinity tolerance and yield
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Table 3.8 Evaluation of CAM transited variants of groundnut for yield and salinity tolerance

Treatment Pod yield (q ha™)
DGRMB-19 12.72
DGRMB-24 9.2¢d
DGRMB-31 1.5
DGRMB-5 10.3b°
GG-2 6.9¢

GG-5 11.3%
GG-7 8.54
TG37A 5.8¢

*Treatments with same letters are not significantly different

STIofl—2, STiofi—5 iR Sioll—7 (e ®U A Ag-ieie) &I
AP B BU H QT 7T (3 3.13) | &1 DI AGUIT garTg b
T BT 1.97 S AT Ul Hex I 9ghR hels & I9Y
TP 5.32 ST AEA Ufy Hex 81 12 | |gara| "d b
(STST—5) BT AT H SISHARYAGI—19 H Ieeia-1g v
3N el USTIR 311X el U 3l (qTferenT 3.8) |

TSR § WAT0T & T SuT<h 9T T Hehieh o

HIaT Wef el B 6, 12, 24, 36, 48 3MR 60 T 1
TR (P TSId—1) H IRITYT WR Qe TN o 717 | =1
TR AT ATl BT IRET DI AT YIS (50:50 AJUT) &
7T TR e T TRIRTT o) & ol sxcrATer favam T,
@ ol T3 & WIE DI URNT H GarT 737 3R A&7 WeJ R
FAM WY I BART 7| WeF a9 & 918 a1 dr 9gd
Ugel I 954 o} I gY WU & el UeRoT 3§ 26 Hfcrerd
TH B BHI 31T, STd TRETOT W fIMTe= & 60 € a1 a1
favTo @ 91¢ B T &I afdy # far 1 | BTeife, 12 |
36 EC & dId TRV el UR Whel UFORIROT 1S &t foha
T | W fPISE @ 36 BT 918 A IR A U 3R
IUS ARl S el T aoi, &1 dud 3R dIel &
oI BT J9Tfdd 8] fhaT, TR SIS 91 59 T BIb! HF
81 Y | W fAMTSTT & 12 | 36 Hc a1 URFTUT W9R Bl
FIAT SUS & oy Iugeh Uram 1T (ATferaT 3.9) | URITOT
I 7 Bl 3R 41T & MHR BT 9gd Afdd ywifad el
{21 | 36 ©C ATE TP URITOT A Rl gaTeiial 314 AR B
DT 3MAF Tof fhy MY, b SAD qrg 399 oil |
fiIRTIe 31g 3R 60 ©C 918 WRETT W $9BT 719 AaT HH
AR s 9 48 HC dqIE HH ol fby Y

Haulm yield (q ha™) Shelling out-turn (%)
23.3m 56.6%
20.5m il 5=
21.6™ 57.3a
20.9m 48.5¢
21.1m SPI0zE
22.2ms 51.0%
20.7" 51.8abe
18.1m 43.14
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Standardizing suitable time for pollination of date
palm

Experiment on pollination of date palm (cv. ADP-1)
was performed at 6, 12, 24, 36, 48 and 60 hours after
opening of female spathe. Freshly harvested pollen from
known male source mixed with chalk powder (50:50 V/V)
was used to pollinate the plant by dipping cotton swab in
pollen and spreading uniformly on female spathe. Results
revealed that pollination either too early or too late after
spathe splitting caused reduction in fruit retention up to
26% when pollinated at 60 hours after spathe splitting
followed by pollination at six hours. However, fruit
retention was higher when pollinated 12 to 36 hours after
spathe splitting. Pollination time exhibited significant
effect on average bunch weight, which was highest (7.77
kg) at 36 hours and lowest at 60 hours (3.58 kg) followed
by six hours (Table 3.9). Pollination did not affect yield
and yield attributes like fruit weight, pulp weight and seed
weight till 36 hours after spathe splitting; the parameters
reduced significantly afterwards. Pollination from 12 to
36 hours after spathe splitting was appropriate to harvest
potential yield of date palm. Pollination time did not affect
size of fruit and seed significantly. Total soluble solids
(TSS) and total sugars were recorded higher up to 36
hours of pollination but thereafter declined sharply and
recorded to the lowest at 60 hours followed by 48 hours of
pollination (Table 3.10). Unlike TSS and total sugars,
acidity followed reverse pattern which was highest in
fruits harvested from the tree pollinated after 60 hours of
spathe splitting.
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Table 3.9 Effect of pollination time on fruit retention, bunch weight and yield of date palm

Pollination time Fruit retention Bunch weight Fruit weight Seed weight Pulp weight Yield
(o) (kg) ® (€ ® (kg plant™)
6 hours 31.27 5.44 6.26 1.02 4.45 86.70
12 hours 40.70 7.73 5.94 1.02 5.18 96.70
24 hours 42.80 7.28 6.01 1.0 4.87 94.70
36 hours 40.32 7.77 6.18 1.04 5.10 101.0
48 hours 31.54 7.47 5.24 1.01 4.53 82.60
60 hours 26.00 3.58 4.5 0.92 3.44 33.0
TIAAPT 3.10 TSR & Bl BI HITH—INRIMNS Torac TR Wl Gold & dI8 WA GHI BT T4
Table 3.10 Physico-chemical quality of date palm fruits as influenced by pollination time after spathe opening
Pollination time Fruit length  Fruit breadth  Seed length Seed breadth TSS Total sugars Acidity
(cm) (cm) (cm) (cm) (°B) (%) (o)
6 hours 3.38 1.76 2.12 1.03 52.6 42.8 0.212
12 hours 3.30 1.48 1.92 0.96 51.8 442 0.210
24 hours 3.33 1.70 2.08 1.01 50.4 42.6 0.223
36 hours 3.35 1.73 2.10 1.04 52.9 44.5 0.210
48 hours 3.16 1.52 2.02 1.0 48.6 40.8 0.260
60 hours 2.94 1.32 1.86 0.92 46.5 36.6 0.294

(cTfeTepT 3.10) | Bt AT ST AR FA DT B AU,
3t =1 fIuI o8 T TR foham &R ey favree &
60 ¢ 91 WINIG U | HIC Y Bl § SHHT A Fad
31 gt fovar T |

ST okl TRt Rt TireTuT

FERET @1 A &l &7 b el IR Rael AR
FHfT el g URATSHT & 3fd u¥ieor fhar
AT | $H9@ ST TARST B 7 TG, B TArST 9 IR
dree frwl @ amafts gfg @ oifes forg Ty | diel @t
FHATS, PR AR g Ul BT ITR—SIE0T T qa—uiees faem
P TR Helld & b I Ydl Il fob Uief & b g
HdTs H IS W B 8] [l Saih 96 dly e o
I QT fel DI AT BTelR AT SaTaT (11 F.HL) grm
TR (ATferapT 3.11) |

TS el ASATfarl oht TATOAT

Y &F H A T S DI [l B RTIET TR Y
TR T Y | 537 ST 3 @1 ©: [he] T SfraTet],
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Evaluation of lasora varieties

Three varieties of lasora were evaluated under all
India coordinated project on arid zone fruits. Data were
recorded on vegetative growth parameters viz., plant
height, collar diameter and canopy spreads. The varieties
did not differ significantly with respect to plant height and
canopy spreads while they differed significantly with
regards to collar diameter (Table 3.11). The collar
diameter ranged from 9.48 cm to 11.0 cm with maximum
(11 cm) being in Maru Samridhi followed by Thar Bold
(9.83 c¢m) while it was minimum (6.0 cm) in Karan
Lasoda.

Introduction of new fruit species

Six varieties of mango (Mangifera indica L.) namely
Amrapali, Mallika, Arunika, Ambika, Dashehari and
Kesar have been planted at the institute farm. Most of the
varieties have established well and picked up the growth.
In order to diversify the germplasm base of arid fruit
species and suitability of jamun (Syzygium cumuni L.) in
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Table 3.11 Vegetative growth parameters of lasora varieties

Variety Plant height

(cm)
Maru samridhi 276.67
Karan lasoda 243.44
Thar bold 249.94
SEm 16.07
CD (5%) NS

RGP, BT, fFaD], TIBY T HIER AT TG DI
FSIell g Sad fhel o1 b &5 & araraReT § efor &
forq ver 4 wentfuq fovam wam | o\ g S &1 |l fhe
& Tl el TR RO &1 Y € 3R S dgdR <El o
REI T |

SIS ST G UX TSR RET (WSieiy ) W st qure

TIORT ¥, TER B WS B ATeF AT IHD {997 100 AT 75
fcrerd T @ A el @l gig @l Ferar of drel
EETIRAT ((SIeR) & RN I FARIthe AR
IRICHTS @ A1 H delaNl g8 dl Y—aiiadiise
TS, Al &R forfts &1 WRiaiiee &9 gair | {1 #
UISMIRIR & SIIANT 7 —3ifaiise UaieH oiR fafUs
& WRIGHASIT B HH BT & AAdT Uil &5 IR | 39
THR, GSITR SIHRINT + dielf # G91a & TR Bl B B
feam aiik &= @1 Rerfedl & qgd Sust 4 g @l | dieidiamR
3R 100 Ufrerd g=die & SIRINT o1 3fdel 100 Hfcrerd
T &1 AT H GToRT B ST H 6 W 9.6 Hiwrd &1 Ifg
@ |

AR AT | TRl TSRS Sged ol T8I0t qui

IR YA &I TR U s AGDRISAA ST
DI UHA PR D, TH-YDH BN H ifdd a=@l & AR
A TA1T BT HH B B oIT BT o1 quie foha T |
SR, SR 31R Irorg RTell | Tad fdhy 1T ga 27
HaT AR Uil & A1 H AEITHS Hofard ureul (FabT 1R
aT) # dISY] B AR ASPRISSI SUMARIV &l
T TTorT @ 7S | Feqor goie gRomEt & Ao et fb
SIICRR W U Y T T 6 3 34.7 SIo] Uiy 719 FaT

Collar diameter
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Canopy diameter (cm)
(cm)

E-W N-S
11.04 404.28 403.57
9.48 342.86 357.14
9.83 357.86 360.00
0.35 18.87 16.14
1.074 NS NS

arid and semi-arid conditions, two varieties of jamun i.e.
Jamvant and Badauli and a local accession have been
planted. All plants have established well and started
growth of new shoots.

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

Application of plant growth promoting
rhizobacterial (PGPR) along with 100 or 75% NPK, with
or without FYM, enhanced chlorophylls and carotenoids
and reduced anti-oxidant enzymes, phenols and
peroxidation of lipids in pearl millet. In mung bean, PGPR
application enhanced leaf area besides reducing the anti-
oxidant enzymes and peroxidation of lipids. Thus, PGPR
application reduced the stress levels in plants and
enhanced yield potential under field conditions. The
PGPR and 100% NPK application enhanced pearl millet
yield by 6 to 9.6% as compared to 100% NPK alone.
Mung bean yield increased by 6 to 7% with application of
PGPR and 100% NPK, and FYM (5tha™).

Characterization of mycorrhizal germplasm collected
from the Thar Desert

Myccorrhizal germplasm associated with the Thar
Desert vegetation was collected and characterized for
amelioration of ever-increasing abiotic stresses in hot-
arid agriculture. A total of 27 soil and plant samples
collected from Jodhpur, Jaisalmer and Rajsamand
districts, were characterized for spore density and
mycorrhizal colonization potential with universal host
(maize and marigold). The characterization results
indicated that samples collected from Jaisalmer were rich
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in mycorrhizal density ranging from 6 to 34.7 spores g’
soil followed by Jodhpur (4.7 to 18 spores g soil) and
Rajsamand (4 to 20 spores g soil) (Fig. 3.14 a,b,c). It was
further revealed that all the collected strains could
colonize both maize and marigold.

Locatian

fra 314 (@) A= Il & vadl fy U AESIRSe SH-ger A, (@) 9@ Ui § UgH $ad &1 SR e,
(M) SR, SRICER SR e el 9 v fdy 7y A= T § dieim g9
Fig. 3.14 (a) Mycorrhizal germplasm samples collected from different locations, (b) colonization potential of AM fungi in host plant,
(c) spore density in different samples collected from Jodhpur, Jaisalmer and Rajsamand districts
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ECToi

At v Riferd wae wonferdl (TRt — 18, JToRT —
TRAI, qORT — =1, G — TG, 1 — G=4l, 91— 94,
el — g, Whell — W41 R qawhell — =) &
JATEHAT, ST R Holl STINT, AR STeA—SHol—@rel Fae
FEiRT & @ oY e &3 JanT fdam 1317 | 9N T e
IoTol—ifId T4 o &3 & fofg STt & SUANT, SHrolf @ud
IR e ITEd BT Afold B4 & oY Sugeh Bl
oTTferal &1 8T bR o |

T STGeRdT: IR ITG (191 3R Hell T Iue) AR
SIgYR &) USTaR & el d B vonferdl e = urs
TS | T ITUTE BT SUST 3.1 | 6.42 ST IR TaIR &
Tl @I S R ST SUS 465 °F U TIRIR IEN
(Fert 4.17) | FThe—meTRT B JoTTell H & IATE B
SUS Halfdd I8, §Hd 918 dToRT AR HIA—AETRT Hael
Ol B IUST &l | el — g, B J&I I8 Ul
T AfD W g 3R el — = DI G ITE ISl
3T T UOMferal @ JorT H Fa &H UTS TS | B
Joferal @ SR SUS 7.7 ¥ 17.7 S UfT 2R & d1a
W @d 125 T dfd TR®) (R 449
HTHel—3MeTRa Bael Yonferdi § SIgMR Iul |difdd
RE1, S 918 dToIRT 3R HI—3TEITRT HIIet JoTell B e |
T T UGN TS Sl ScTgehdl: Heiel Junferal § W
G el (qui qem RH=ms) 3R Riarg STl | areid iR a7 |
IUINT fHY 7Y el BT Fel AHT 6,100 ¥ 11,300 T HIex
7T TFCIR @, Sl HIHell — T & forg |affered qorm aror
— A1 3R T — 1 BAe Toierdl & fold A B I8
(crferant 4.1) | RiwTs STet SUART &1 AHT 3,200 ¥ 7,950 €
HIex Ui gacaR W& Sl fob Hahell—sTemRa Bael Joretl #
T IR AORI—3TEITRT B JoTel &1 il # fdd aof
B TS | Wi RiarE St Scaredar 0.78 W 1.24 {3 wfey
T HIex d& 3l TS | Hifds Riag Sal Icradhdr &t
Aatferes A ToRT—SMenRd Baet YoTell & fory gram 1,
D d1& HA: I R HHC—AERT A JOTeAl B
for a1 | Riard STt anfdie STaehdT &1 A 10.3 ¥ 22.0
SR 7T B HIeR 3T | 937 — F1 3R {71 — |-l o Ri=ms
e 3T ST 3T HRTel UOTferdl &1 et § HIw!
31fere <& |
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Assessment of water and energy uses of major
irrigated cropping systems

A field experiment was conducted to determine
productivity, water and energy uses, and water-energy-
food nexus of nine groundwater-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 (MB-CP),
groundnut - wheat (GN-W), groundnut - Indian mustard
(GN-IM) and groundnut - chickpea (GN-CP)] aiming to
identify suitable cropping systems for balancing water
use, energy consumption and food production in hot arid
region.

Crop productivity: Cropping systems varied
significantly in terms of the main product (seed and pod
yields) and biomass yields. The main product yield ranged
from 3.11 to 6.42 Mg ha" with an average value of 4.65
Mg ha' (Fig. 4.1a). Groundnut-based cropping systems
had higher main product yield followed by pearl millet
and mung bean-based cropping systems. Groundnut -
wheat had the greatest main product yield and groundnut -
chickpea had the lowest main product yield than that of
other cropping systems. Biomass yield of cropping
systems ranged from 7.7 to 17.7 Mg ha” (average ~12.5
Mg ha") (Fig. 4.1b). Groundnut-based cropping systems
had the highest biomass yield followed by pearl millet and
mung bean-based cropping systems.

Water use and water productivity: Total amount of
water (rainfall + irrigation) and irrigation water used in
different cropping systems varied substantially among the
systems. Total amount of water used ranged from 6,100 m’
ha' to 11,300 m’ ha”, being the greatest for groundnut -
wheat and the lowest for pearl millet - chickpea and mung
bean - chickpea cropping systems (Table 4.1). The applied
irrigation water ranged from 3,200 to 7,950 m’ ha’.
Groundnut-based cropping system had higher water
consumption than mung bean and pearl millet-based
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*Bars having different letters are significantly different at o = 0.05 based on LSD

BRI PM- B PR-CE

3 4.1 B vonferdl @1 () & IR a7 (@) ol R U
Fig. 4.1 (a) Main product and (b) biomass yield of cropping systems

Fell @ SuArT: fafe wae wonfordl WSl @Ud
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Sl ITEH BT AT 1059 x 10° H 251.1 x 10° T S Wfr
TICIR AT 1T | Hhell — g 3R el — A4l 3 317
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TA-Holl-@TE T So—FHol—@rel A6 B 0T BE
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FF Y MY, SEfh ORT — I IR T — T # g9
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cropping systems. The physical irrigation water
productivity (PIWP) ranged from 0.78 to 1.24 kgm™. The
pearl millet-based cropping system had the greatest water
productivity followed by mung bean and groundnut-
based cropping systems. The economic irrigation water
productivity (EIWP) ranged from Rs. 10.3 m” to Rs. 22.0
m”. The mung bean - chickpea and mung bean - Indian
mustard systems had significantly greater EIWP than that
of other cropping systems.

Energy use: The energy input ranged from 21.4 x 10’ to
54.8 x 10° MJ ha'.
systems had the greatest energy use followed by pearl

The groundnut-based cropping

millet and mung bean-based cropping systems (Table
4.1). The energy output (EO) ranged from 105.9 x 10’ to
251.1 x10° MJ ha™. The groundnut - wheat and groundnut
— Indian mustard system had significantly greater energy
output and net energy compared to other cropping
systems. The mung bean - chickpea system had the lowest
energy output and net energy than that in other cropping
systems. In contrast to energy output and net energy, the
pearl millet-based cropping systems had higher energy
use efficiency (EUE) than that of mung bean and
groundnut-based cropping systems. Despite higher value
of energy output, the groundnut - wheat system had the
lowest energy use efficiency in comparison to other
cropping systems.

Water energy food nexus: The water-energy-food nexus
was computed using six indices, i.e, water consumption,
energy consumption, water mass productivity, energy
mass productivity, water economic productivity and
energy economic productivity. The groundnut - wheat
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Table 4.1 Water and energy use of cropping systems in hot arid region

Cropping systems Water PIWP EIWP  Energy input Energy output  Net energy Energy
applied (kg m3) (Rs. m?) (000, (000, (000, use
(m® ha™) MJ hal) MJ hal) MJ hal) efficiency
Pearl millet-wheat (PM-W) 7900 N2y 10.3¢ 38.2 205.9° 167.7° 5.39%®
Pearl millet-Indian mustard (PM-IM) 6500 IS5z 15.2% 30.4 187.5% 157.1% 6.162
Pearl millet-chickpea (PM-CP) 6100 1.242 16.7% 24.1 150.9¢ 126.8¢ 6.262
Mung bean-wheat (MB-W) 7900 1.00% 131t 355 169.0% 133.5% 4.76°
Mung bean-Indian mustard (MB-IM) 6500 0.96°¢ 21.42 27.7 153.3¢ 125.54 5.522
Mung bean-chickpea (MB-CP) 6100 0.97¢¢ 22.07 21.4 105.6° 84.5¢ 4.94°
Groundnut-wheat (GN-W) 11300 0.81df 13.7¢ 54.8 251.1° 196.32 4.59°
Groundnut-Indian mustard (GN-IM) 9950 0.79¢f 18.4% 47.0 244.12 197.12 5.19°
Groundnut-chickpea (GN-CP) 9500 0.78¢ 18.6% 40.1 197.1° 156.4% 4.85°

Values followed by different letters in each column are significantly different at += 0.05 based on LSD

PIWP: physical irrigation water productivity, EIWP: economic irrigation water productivity

& H A gY, dTORT AR TR BA HoTTel!
IRARE FITHel—MeTRT Bl YUTel | d8dR TS TS |

W W e i s AauTar ST Wiee d yee @
PEIC)

&Y AT B SR RTS8 STl &7 STaordT T 3.4 ST
Aris gfa /1. (§f—1), 4.7 <A A9 ufa A (E0—2) @i
6.2 S A ufa M. (§01—3) 3R UIv® T yde gorr
JARPI B AT GRID (ARSITH) (Th—1) 3R ARSITH
+ HIHRY T 50 Tferd 31fed AT + 10 € Ui gaeiR
MR B W (Th—2) & ARAT B a9 oA (e,
AIoF—58 3R WTH—60) TR UHTG &1 eI fHar 747 |
RHaTE 5Tt @l f9e[q aradar A ghg & BRT UiEl 3 ST,
el dI A ufr dem iR 1000—dISil @ ot # arRis
fr=Tary oS TS (arferent 4.2) | BT @Y fAfrT fat 7 dier
DI HATs, Hell &I gfd G F@T 3R 1000—dTS1l &7 gord
et Hoa—s58 # Sifrdmad <t fhar 17 | STaR H—2 #
IUAR Th—1 QTRSIYH) BT Jol=1 H U B HdTs, Hell DI
Jeer gfer e iR 1000—d1Sit @ aurd # gfg wE e |
IREITH SYAR B =T # SUAR Th—2 H Uelf &l S8
3R Well B HT ufey diem # AT 190.3 W 203.5 WAL 3R
259.7 X1 2706 TP gl UTS TS | AT H HATUeT Sfef 32 BT
i w19 fov Aga—s8 # Afdad aof 89 & AT &
759 ¥ 80.6 TRIeId & eI UMAT AT | AIUET STeT 3% Bl
e A1 (79.8 UfI) 3.4 ST WA Uit AL &1 faggd
FATADBAT TR Eol [HT AT AR (IGT ATeTahal & 9ed TR B

91

system had the lowest water and energy consumption
indices, while pearl millet - chickpea and mung bean -
chickpea had the highest values of the indices. The pearl
millet-based cropping systems had higher water and
energy mass productivity indices than other cropping
systems. Mung bean - chickpea was the best system in
terms of water and energy economic productivity indices.
In contrast, pearl millet - wheat had the lowest water and
energy economic productivity. A composite index, water-
energy-food nexus index (WEFNI), was computed using
all the six indices, which ranged from 0.15 to 0.78, being
the lowest for groundnut - wheat system and the highest
for pearl millet - chickpea and mung bean - chickpea
cropping systems (Fig. 4.2). Overall, considering water,
energy and productivity together, the pearl millet and
mung bean-based cropping systems were found to be
better than the conventional groundnut-based cropping
systems.

Effect of saline water irrigation and nutrient
management on Indian mustard

Response of Indian mustard varieties (Laxmi, CS-58
and CS-60) to nutrient management (F, < RDF and F, <
RDF +50% higher dose of P+ FYM @ 10 tha™) and saline
water irrigation (EC,<3.4dSm", EC,<4.7dSm"and EC,
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Fig. 4.2 Water-energy-food nexus index (WEFNI) of cropping systems
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< 6.2 dS m") was studied during rabi season. There were
significant variations in plant height, number of siliqua
plant” and 1000-seed weight of mustard with increase in
electrical conductivity (EC) of irrigation water (Table
4.2). Among different varieties of mustard, the maximum
plant height, number of siliqua plant’ and 1000-seed
weight were observed in variety CS-58. Plant height and
number of siliqua plant” increased from 190.3 t0 203.5 cm
and from 259.7 to 270.6, respectively from treatment F, to
treatment F,. The mean value of relative water content
(RWC) in mustard varied from 75.9 to 80.6%, with the
highest value recorded in variety CS-58. The highest
RWC (79.8%) was recorded at EC value of 3.4 dS m" and
it decreased with increasing levels of EC (Table 4.2). The
F, treatment significantly improved the RWC (80.1%) in

comparison to that in treatment F, (76.6%).

Membrane stability index (MSI) decreased from
73.2 to 66.5% with increasing salinity levels of irrigation
water from 3.4 (EC,) to 6.2 (EC,) dS m". Among different
varieties of mustard, maximum value of MSI (72.1%) was
recorded in variety CS-58 followed by variety CS-60
(70.3%) and the least in variety Laxmi (67.1%). The seed
yield of variety Laxmi at 3.4 dS m" EC (1.50 t ha) was at
par with seed yields of varieties CS-58 (1.51 t ha™) and
CS-60 (1.43tha")at EC of 6.2 dS m'. Similarly, the straw
yield of variety Laxmi (6.32 tha™) at low EC was found to
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Table 4.2 Effect of irrigation water salinity, crop varieties and fertilizer management practices on growth and yield of Indian mustard

Treatments Plant height
(cm)
Salinity (dS m™)
3.4 201.8
4.7 198.7
6.2 190.1
LSD (0.05) 7.2
Varieties
Laxmi 185.6
CS-58 197.1
CS-60 193.5
LSD (0.05) 7.2
Management practices
RDF 190.3
RDF +50 % higher dose of P+ 10 t FYM ha’! 203.5
LSD (0.05) 5.9

ERT Bl &I Rifed favar ar | Sust @ o1 R 2g
IR, FTWR, A U4 S ¥ Uil § i forg 77 3R 3t
T A DI URTIN SR T FCHl H AT DR AT T |
TR T U AT & THAT BT e # A 3 Jram = g
IR BT SUST BT UM BT TS |

T UE @ =N Sl SUST: W8T 3 UK 80.1 UG 14.4 < UfdT
IR B UG G IR BT gl H, ORI AR TRfis |

Laxmi 1 C5-58

EC1

EC2
Electrical conductivity

Number of 1000-seed RWC MSI
siliqua plant?! weight (g) (%) (%)
269.8 4.45 79.8 73.2
267.0 431 79.1 69.7
258.5 4.17 76.1 66.5
6.6 0.19 1.67 1.50
259.7 4.07 75.9 67.1
269.7 4.48 80.6 72.1
266.3 4.39 78.5 70.3
6.6 0.19 1.67 1.50
259.7 4.142 76.6 68.0
270.6 4.482 80.1 71.6
54 0.16 1.37 1.23

be at par with that of varieties CS-58 (6.24 tha™) and CS-
60 (5.98 t ha') at EC of 6.2 dS m" (Fig. 4.3). Interaction
effect of irrigation water salinity and fertilizer
management was found to be statistically significant.
Seed yield at EC of 3.4 dS m” with RDF and at EC of 4.7
dSm’" with F, were found to be at par (Fig. 4.4).

4 Laxmi | CS-58

o
P
=
+—
o)
E.
x
=
z
.
I
i
vl

EC1 EC2

Electrical conductivity

EC1, EC2 and EC3 are electrical conductivity of 3.4, 4.7 and 6.2 dS m”, respectively

3 4.3 A=Al & (U) I IR () Yoral &1 Iusl W RHAE STt Aqurar 9 fhl & IRER 991
Fig. 4.3 (a) Grain yield and (b) straw yield of mustard as influenced by salinity and varieties
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EC1, EC2 and EC3 are electrical conductivity values of 3.4, 4.7 and 6.2 dS m, respectively; C1, C2
and C3 are mustard varieties Laxmi, CS-58 and CS-60, respectively

I3 44 AT & Q@) N R () Yo &1 Ul W RHAE Tl Adurdl g Iakd a8 BT IR J41G
Fig. 4.4 (a) Seed yield and (b) straw yield of mustard as influenced by salinity and fertilizers

PHHI: 16 3R 24 Ufed e Sust el (arferdr 43 9
4.4) | ASLISH B D gy BT IORT AR SIS AR
IATE TR fAuRIT IHTd JET | $9 HROT IRl H0R BT8fis
H 20 Td 40 fHIT. AEEIGE AT gFCIR B g H
AREIOH @ 0 fh.IT. TR R e Ud G IR DI U HH:
11 Qg 22 TR 31fde U g8 | o7 AR BTgfds & Ui
BT TRl AT WA & oy AT @1 ARE U § <fer
AES B dael URRIT & IR & ®©Y H TN Bl & &R
qgoTd P URidl &l HHL: 30 Ud 34 T 9T IS AToll
Tq gsh WR & IRTER U7 7T |

Use of treated sewage water for fodder production

Two perennial fodder crops, viz., Bajra Napier
hybrid and Moringa oleifera (Fig. 4.5) were planted at a
spacing of 150 cm x 80 cm during kharif 2019. The
fodder crops were given three different doses of nitrogen,
viz., 0,20 and 40 kg ha ' in the last week of July. The crops
were irrigated twice a week through drip system using
treated sewage water. Plant samples were collected in the
mid of August, November, March and June and were

o 4.5 STaIRT Aa—oTa & Rifad 8o

Fig. 4.5 Moringa irrigated with sewage treated water
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separated into components of leaves and stems. The
collected plant samples were oven-dried to determine dry
fodder yields.

Fresh and dry fodder yields: Bajra Napier hybrid
recorded 16 and 24% higher fresh and dry fodder yields,
respectively compared to M. oleifera that recorded fresh
and dry fodder yields of 80.1 and 14.4 tha’, respectively
(Tables 4.3 and 4.4). The graded levels of nitrogen
decreased the fresh and dry fodder yields of Bajra Napier
hybrid whereas yields of M. oleifera increased with
application of nitrogen and hence, 11 and 22% higher
fresh and dry fodder yields were recorded without
nitrogen application as compared to that with application
of 40 kg Nha. The whole biomass of Bajra Napier hybrid
was edible butin case of M. oleifera, the edible part was 30
and 34% on fresh and dry weight basis.

TTABT 4.3 STATRT FA—Tel I IS T8 B! DI Ao IR B ST (A9 97 BT 37e)

Table 4.3 Fresh fodder yield of crops grown with treated sewage water (average of three years)

Treatments Total fodder yield (t ha™) Leaf yield (tha™) Stem yield (t ha™)
Nitrogen (kg ha™) Napier Moringa Mean Napier = Moringa Mean Napier Moringa Mean
NO 97.03 65.72 81.38 28.48 19.31 23.90 68.55 46.41 57.48
N20 95.42 77.81 86.61 31.30 22.60 26.95 64.11 55.21 59.66
N40 87.40 96.70 92.05 26.83 30.63 28.73 60.57 66.07 63.32
Mean 93.28 80.08 28.87 24.18 64.41 55.90
Crops Nitrogen CxN Crops Nitrogen CxN Crops Nitrogen CxN
SEm+ 2.74 3.36 4.75 1.01 1.23 1.74 1.81 221 3.13
CD (5%) 7.91 NS 13.71 1.74 3.56 5.03 522 NS 9.04
AIMABT 4.4 IYRT FAAo—Tdd I IS T3 B! B Y&h IR B 01 (9 s o7 3i1a)
Table 4.4 Dry fodder yield of crops grown with treated sewage water (average of three years)

Treatments Total dry fodder yield (tha™) Dry leaf yield (t ha) Dry stem yield (tha™)

Napier Moringa Mean Napier = Moringa Mean Napier Moringa Mean
NO 19.57 11.95 15.76 7.37 4.00 5.69 12.20 7.94 10.07
N20 17.66 14.21 15.93 7.49 4.73 6.11 10.17 9.48 9.83
N40 16.02 16.95 16.48 6.42 5.95 6.18 9.60 11.00 10.30
Mean 17.75 14.37 7.09 4.89 10.66 9.47

Crops Nitrogen CxN Crops Nitrogen CxN Crops Nitrogen CxN
SEm+ 0.66 0.80 1.14 0.26 0.31 0.45 0.42 0.52 0.73
CD (5%) 1.89 NS 3.28 0.74 NS 1.29 NS NS 2.11
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Water quality parameters of treated sewage water:
Sewage water samples were collected during rainy, winter
and summer seasons in the month of August, December
and June from inlet (untreated) and outlet (treated) and
were analyzed for water quality parameters. The heavy
metals, viz., Pb, Ni, Cr and Zn were not detected in treated
and untreated samples (Table 4.5). The content of alkali
element Mg increased in the treated water as compared to
that in untreated water during winter and summer seasons.
Similarly, NO, and F contents increased by 133 and 82%
in treated water during winter and by 35 and 133% during
summer season, as compared to their content in untreated
water. However, COD and BOD reduced by 84 and 79%
during rainy season, 86 and 77% in winter and 89 and
76%, respectively in summer season in the treated water.
Similarly, Fe content reduced considerably in treated
water during all the seasons.

arferat 4.5 faf=T A7l & IRM STARA Ad—9Tdd & I[oTaa Amee (9 aui &7 3ia)

Table 4.5 Water quality parameters of treated sewage water during different seasons (average of three years)

Parameters Unit Standard

Rainy
Sodium, Na mg L! = 110.0
Potassium, K mg L' - 13.8
Calcium, Ca mg L' = 96.0
Magnesium, Mg mg L' - 29.0
Iron, Fe mg L' 3.0 0.8
Nitrate, NO3 mg L' 10 8.0
Fluoride, F mg L' 2.0 0.0
Phosphate, PO4 mg L! 2.5 11.1
COD mg L' 250 49.0
BOD mg L! 30 30.2
Lead, Pb mg L' 0.1 0.0
Nickel, Ni mg L' 3.0 0.0
Chromium, Cr mg L! 2.0 0.1
Copper, Cu mg L! 3.0 0.0
Zinc, Zn mg L' 5.0 0.0
Manganese, Mn mg L' 2.0 0.2

Untreated water

Treated water

Winter Summer Rainy Winter Summer

126.7 125.0 105.0 126.0 122.5
15.3 16.5 13.0 14.7 16.8
100.7 94.5 96.0 95.3 124.0
29.9 31.0 29.0 42.9 36.0
0.3 0.2 0.3 0.3 0.2
4.0 10.0 2.0 9.3 13.5
0.8 0.4 1.2 1.5 1.0
5.0 7.0 1.9 5.6 6.5
74.3 75.9 8.0 10.4 8.1
229 13.3 6.2 52 3.1
0.3 0.0 0.0 0.2 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
1.5 0.1 0.0 0.3 0.3
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Effect on soil properties: Soil properties (viz.,
dehydrogenase, acid and alkaline phosphatases, pH,
electrical conductivity, organic carbon, available N, P and
K, DTPA extractable Fe, Zn, Cu and Mn) were assessed
under fodder crops grown at different nitrogen levels with
treated sewage water during rainy, winter and summer
seasons. All the soil properties were observed within
standard limits, without any deleterious effect of treated
sewage water. The difference in different soil properties
between two fodder crops was not found significant
except for soil enzymes during winter and summer
seasons, organic carbon, iron and zinc during rainy and
winter seasons, available P during winter, and copper and
manganese during summer season. Likewise, for three
nitrogen levels, significantly different values were found
for alkaline phosphatase, dehydrogenase and manganese
during kharif season; acid phosphatase, available P and
available K (Table 4.6) during winter, iron and zinc during
summer and pH during both rainy and winter seasons.
However, the other soil chemical properties revealed non-
significant differences for nitrogen levels during all
seasons. Substantial seasonal changes were observed in
soil enzymes, electrical conductivity, available P and
DTPA extractable iron. Relatively high values of the soil
properties were observed under Bajra Napier hybrid as

AIADT 4.6 IRT BAAT H IUATRT FAA—oIe & IYANT A JAIIT H&T & AFH—aR 0T

Table 4.6 Season-wise soil properties as influenced by use of treated sewage water in fodder crops

Treatments pH EC (dS m)
K-22 W22 S-23 K-22 W-22
Crops
Napier 8.43 8.68 8.38 0.38 0.25
Moringa 8.41 8.76 8.40 0.28 0.23
SEm+ 0.06 0.04 0.05 0.04 0.02
CD (5%) NS NS NS NS NS
Nitrogen levels
Control 8.25 9.13 8.43 0.33 0.27
20 kg ha! 8.26 8.76 8.41 0.29 0.25
40 kg ha'! 8.76 8.26 8.34 0.37 0.19
SEm+ 0.08 0.05 0.06 0.05 0.03
CD (5%) 0.24 0.16 NS NS NS
Fallow 8.52 8.81 8.35 0.31 0.20

S-23

0.34
0.32
0.02
NS

0.34
0.32
0.33
0.02
NS

0.23

Avail P (mg kg™) Avail K (mg kg™)
K-22 W-22 S-23 K-22 W-22 S-23
7.76 19.38 20.51 174.92  203.84 175.04
10.10 15.75 18.37 189.79  198.28 167.70
0.79 0.68 0.74 7.59 7.53 125.49
NS 2.17 NS NS NS NS
8.67 18.39 17.61 170.40  180.10  166.45
8.40 14.45 20.92 177.91 189.22  173.39
9.73 19.85 19.79 198.75 233.87 174.29
0.97 0.83 0.91 9.30 9.23 7.24
NS 2.66 NS NS 29.45 NS
5.32 10.89 12.96 203.74  198.38  231.16

K-22: Kharif 2022; W-22: Winter 2022-23; S-23: Summer 2023; EC: Electrical conductivity
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compared to that under M. olifera, except some seasonal
changes. In comparison to the fallow land without use of
treated sewage water, the soil properties, except pH,
increased in different treatments in cultivated land.

Quantification of crop water stress through remote
sensing techniques

Field experiments were conducted to assess impact
of water stress in two kharif crops, i.e., pear]l millet (var.
HHB-67) and mung bean (var. IMP-205-7) and two rabi
crops, i.e., mustard (var. Giriraj) and cumin (var. GC-4)
(Figs. 4.6a and b). Four treatments of water stress were
imposed based on soil moisture depletion, viz., 0-20%
stress as control, 20-40% stress, 40-60% stress, and 60-
80% stress. The plant water stress was assessed through
three approaches: (i) monitoring soil moisture content
using soil moisture profile probe sensor and portable
digital sensor, (il) measuring canopy air temperature
difference through infrared thermometer, and (iii)
studying spectral signatures through spectro-radiometer
and remote sensing products. Initial analysis of temporal
soil moisture dynamics showed that soil moisture content
in top 10 cm soil layer reached permanent wilting point
twice in the month of August.

Effect of grafting and irrigation scheduling on
watermelon

Three irrigation frequencies, i.e., 1, 2, and 4 day
(every day, every 2™ day, and every 4" day, respectively),
applied through drip irrigation system at two levels (1.0
and 0.8 ET,) uniformly to non-grafted (cv. Sartaj F1) and
grafted (Sartaj F1 on NS-55/RG 313 and Lagesi
rootstocks) watermelon were tested during summer
season. The response of grafting and irrigation scheduling
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4.6 (a) Field view of mung bean crop and (b) drone photograph of mustard and cumin crops



g1 T, offdT T dei # IR—wmecs i o gor |
T HY ¥ AH Tof B 5 | HH Ria1E & faid avgel &
Bl DI SUST H P M (T 4.87) | BTeAifdh, 4—faai
Rieng iavret @ Jor # % &R &= g foae R &
i I8k Bel SUSl WS gs | by qoda (b
UAUI—55, 25.7 Ufed) W) TIUET § B SUS § drd!
qergd (fhem o, 17.7 wfcrera) &1 et 4 sifee g
g |

et & IRINeR AMUesSt U 99T o9 R=me & Refy
(0.8 ITUF—ATHIRISIA) & T, I ATUE T T T U=
S &Mdl HH U U, favimeR o9 9 R
(1.0 IMEF—aMEITS) I iR t& T @& iR W)
FRA DI JoT H 4—13 & Tt W RS 1 78 | BT,
e o<ir et Stet :fer (et 4.84) A1 STt eHaT H B
IR—TTCS Wil 7 e AfSd Tof B S |

Tett & | g -3Menia et WuTtelt # TIuTdr skl Yeier
T oh 10 HETeA EIeTuT Ureifitent

TE—SIR B TOTTell & d8d Adurdl & HIel e
R TG RV U] & JHTal b1 Jedidhd dR &
forg @R a1 Riferd Rerfey # arell # ua &g vt fan
T (A 4.9) | 1 3R AR &1 BAA! H 3[ARY SUAR &
T TS B AfBTH oldTs HAT: 15.1 3R 33.7 AAL IOl
e, S 9T 39T SUTR | HH: 13.0 3R 31.0 F.H. S
TS | FEIf Srs yorel iR Ri=rs faftdt &1 <Ff waat |
el @ Sl @ gfg W HE ARie gua T8 QW
T | URURSE =S ugfd @ gor T # de—dz RiEE &
TqBd 19.1 Ufrerd AT STGLITOT AJUTT HH Ul 13T |

1 1-day 2-day | 4-day

—_
£
=
o
a13]
ol
48]
—
48]
oy
==

N-G NS55 Lagesi N-G NS55 Lagesi
1.0ETc 0.8 ETc

3 4.7 IR H RHATE BT T3 &R 3R

oMY SUfeert

Research Achievements

was assessed by analyzing growth, yield, quality and
physio-biochemical attributes of watermelon.

Effect on plant growth parameters: It was found that
watermelon vine length, number of primary branches and
shoot dry weight decreased by 6.8, 5.3 and 7.4%,
respectively under water deficit condition (0.8 ET,). The
more frequent irrigation i.e. every day and on alternate
days recorded 11 and 7% higher vine length, 6.5 and 5.2%
higher number of branches, and 6.9 and 4.5% higher shoot
dry mass, respectively as compared to the values at
irrigation at 4-day interval (Fig. 4.7a). The vine length,
number of branches and shoot dry weight of grafted plants
were higher on rootstocks of varieties NS-55 (18.2, 19.3
and 19.2%, respectively) and Lagesi (11.5, 12.7 and
16.5%, respectively) as compared to that of non-grafted
plants.

Effect on yield attributes: The fruit weight reduced by
8.1% wunder deficit irrigation, whereas fruit yield
increased by 16.7% in NS-55 (RG-313) and 12.7% in
Lagesi rootstocks grafted plants as compared to that in
control plants. Number of fruits plant” reduced by 5.8%
under water deficit condition compared to normal
irrigation across grafted and non-grafted plants, but
reduction in number of fruits was prominent in non-
grafted plants (Fig. 4.7b). Increase in number of fruits in
grafted plants was 8.9 and 5.4% higher in NS-55 and
Lagesi, respectively over non-grafted plants. Fruit length,
though slightly reduced under water deficit, was

AR & Teq TS AR AT RIS Dl

(@) o1 BT FaTs MR () wor ufy dien

Fig. 4.7 (a) Vine length and (b) no. of fruits plant” in grafted and normal watermelons under
different rates and frequencies of irrigation
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apparently higher in grafted plants than in non-grafted
plants. Watermelon fruit yield decreased under deficit
irrigation (Fig. 4.8a). However, daily and alternate day
irrigations resulted in higher fruit yield compared to yield
with 4-days irrigation interval. Fruit yield increased with
grafting on pumpkin rootstock (NS-55, 25.7%) more than
on bottle gourd rootstock (Lagesi, 17.7%).

Effect on plant physiological parameters: Under deficit
irrigation condition (0.8 ET,.), relative water content
(RWC) and water potential (WP) of leaf invariably
decreased especially when irrigation was given at 4-day
interval in comparison to normal irrigation (1.0 ET,)
applied daily and on alternate days. However, the
respective decrease in RWC (Fig. 4.8b) and WP was the
highest in non-grafted plants.

Resource conservation technologies to manage salinity
in wheat-based cropping system in Pali

A field experiment was carried out at Pali under
saline water irrigated condition to evaluate effects of
resource conservation technology on efficient
management of salinity under wheat-sorghum cropping
system (Fig4.9). Residue treatment in wheat and sorghum
crops resulted in the highest root length, i.e., 15.1 and 33.7
cm, respectively, as compared to that without residue
treatment, i.e., 13.0 and 31.0 cm, respectively. However,
tillage systems and irrigation methods were found to have
non-significant effect on plant root growth in both the

(b} I 1-day 2-day | 4-clay

N-G  NS55 Llagesi N-G NS55 Lagesi

10ETc 0.8 ETc

fora 48 de—dz RiaE gomell @ fAff= <= &R smgfml & d8q STY Y gocs SR IR—UTHCS aRael & diei H
(T) Bet B TS 3R (@) T ATIE ST 3f;

Fig. 4.8 (a) Fruit yield and (b) leaf relative water content in grafted and non-grafted watermelon plants grown
under different rates and frequencies of drip irrigation
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Fig. 4.9 Field view of (a) sorghum crop under drip irrigation and (b) wheat crop in permanent raised beds
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crops. Drip irrigation system reduced sodium absorption
ratio by 19.1% over the conventional irrigation method.
Zero tillage reduced soil carbon dioxide emission by 21%
as compared to conventional tillage.

Improvement in soil organic carbon and
dehydrogenase enzyme, while decrease in salinity
build-up, was noticed in soil profile after seven cropping
cycles under crop residue management. Drip irrigation
system reduced sodium content by 17.23% and EC by
25.03% as compared to surface irrigation. In comparison
to surface irrigation, the higher water productivity was
observed under drip irrigation (67.9%). When comparing
various tillage practices, it was found that permanent
raised bed planting with furrow irrigation and crop
residue retention was more effective in reducing soil
salinization than conventional tillage with surface
irrigation. Significantly higher grain yield of wheat and
sorghum were recorded under permanent raised bed
(4697 kg ha' and 1920 kg ha") followed by zero tillage
(4322 kg ha' and 1703 kg ha') as compared to
conventional tillage (4034 kg ha” and 1589 kg ha) under
wheat-sorghum cropping system.

Impact of land use and management on soil quality in

arid Gujarat

In Lakhpat block of Kutch district of Gujarat,
influence of six land use types (natural forest, natural
grassland, intercropping, mono-cropping, crop rotation,

and barren land) on soil inorganic carbon content (SIC)
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was examined. The main effect of land use types was
found to be statistically significant (Welch's F; ,, , < 12.4,
p<0.001). Barren land exhibited the mean value of SIC as
0.84+0.141%. Crop rotation demonstrated a slightly
lower mean value of SIC (0.697+0.145%), while it was
0.753+0.227% in intercropping. Mono-cropping had the
mean SIC value 0of 0.795+0.238, natural forest exhibited a
higher mean value of 1.221+0.433%, and natural
grassland showed the mean value of 1.134+0.396%.
Tukey post-hoc test revealed significant disparities in soil
impact between barren land and other categories.
Specifically, barren land exhibited the statistically
different mean value of soil compositions as compared to
that of crop rotation, intercropping, mono-cropping,
natural forest, and natural grassland, with the respective
mean differences of 0.145, 0.0883, 0.0467, -0.379, and
-0.2925. The p-values for these comparisons were 0.146,
0.706, 0.982, <0.001, and <0 .001, indicating significant
differences in the mean value of SIC.

Salinity management in pomegranate through soil
amendments and fertigation

Six-year-old pomegranate (cv. Bhagwa) plants were
subjected to soil salinity management using three
fertigation schedules (F, - 34:22:22:22; F, - 20:30:10:40;
and F, - 20:40:20:20) representing percentage of
recommended dose of NPK fertilizer at four growth
stages. Plant growth promoting rhizobacteria (PGPR)
consortia (Penicillium, Pseudomonas and Azospirillum
sp.), mycorrhizal fungi, microbial polymer, vermi-wash

and humic acid were used as organic amendments.

The maximum plant height (2.30 m), plant
spread (E-W 2.36 m and N-S 241 m) and collar
diameter (50.2 mm) were observed under fertigation
schedule F, (20:40:20:20% of NPK at different crop
stages). Among the amendments, the highest yield
attributes of pomegranate viz., plant height (2.48 m),
plant spread (E-W 2.57 m and N-S 2.68 m) and collar
diameter (57.1 mm) were observed under humic acid
(50 gplant™).
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The lowest sodium accumulation was also observed
under F, (34.0 meq L") and humic acid (22.3 meq L")
treatments. The highest value of aril weight fruit' (134.7
g), 100 arils weight (37.6 g), number of arils fruit" (544.4)
and rind weight fruit’ (101.7 g) as well as soil enzymes
(dehydrogenase - 91.8 pug TPF g' day’, fluorescein
diacetate - 11.2 pg FC g' hr' and alkaline phosphates -
66.5 ug p-NP g' hr'), available N (226.4 kg ha™), P (14.7
kg ha'), K (215.3 kg ha"), and concentrations of K (0.82
meq L"), Ca (35.5 meq L") and Mg (7.54 meq L") were
recorded under humic acid treatment.
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Improvement of Livestock Production and Management
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Agro-techniques for Moringa oleifera fodder
production and improvement of livestock productivity

Fresh and dry leaf yield of Moringa oleifera at varying
irrigation levels and planting density: Moringa plants
grown at the density of 40,000, 20,000, 10,000 and 6,666
plants ha" were irrigated at four levels of cumulative pan
evaporation (CPE) viz., 100% CPE, 80% CPE, 60% CPE
and 40% CPE. During rainy season, spreading across July
to September, no irrigation treatments were imposed.
Plants were cut four times in the months of August,
November, March and June for estimation of fresh and dry
leaf yields. The leaf yield varied significantly with
irrigation levels and planting densities. The total fresh and
dry leaf'yields of 38.50 and 8.10 t ha were recorded with
40% CPE level of irrigation, which was significantly
higher over 100% CPE (Fig. 5.1a). Similarly, the highly
dense plants (40,000 plants ha') recorded the highest
fresh (56.94 tha™) and dry (11.88 t ha) leaf yields, which
were significantly higher than that recorded in widely-
spaced plantings (Fig. 5.1b).

Effect of feeding Moringa oleifera leaf based
concentrate feed on growth performance of Marwari
lambs: The effect of Moringa oleifera leaf meal (MLM)
based complete feed was assessed on growth performance
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Fig. 5.1 Effect of (a) deficit irrigation and (b) plant spacing on leaf yield of Moringa oleifera
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of Marwari lambs. For the study, 27 lambs of 4 months age
were selected and divided into 3 groups having variable
body weights (BW), i.e. T-1 (High BW), T-2 (Medium
BW) and T-3 (Low BW). At the start of experiment, the
lambs were of similar age but had variable body weights
in T-2 and T-3 groups compared to the weights of T-1
group lambs. In pre-weaning period of birth to 3 months
age, all the lambs were allowed to suckle their dams with
the provision of some creep mixture having 20% crude
protein (CP) and 75% total digestive nutrient (TDN). The
diets fed during the feeding trial were formulated by
replacing the conventional protein resource of mustard
seed cake in the concentrate mixture on iso-nitrogenous
basis by MLM at the level of 0 (T-1), 6% (T-2) and 10%
(T-3). The pelleted complete feeds offered to lambs had 60
parts of roughage mixture (guar phalgati, mung fodder
and khejri leaves 45:45:10) and 40 parts of concentrate
mixture so as to have 13.08% CP and 72% TDN in the
complete feed. The feed was offered @ 800 g d” animal”
in increasing trend for 6 months till lambs attained the age
of 10 months.

The body weight of lambs was recorded at
fortnightly interval during the experimental period. Total
body weight gain in T-1, T-2 and T-3 was 14.71£1.01,
15.21+£0.98 and 17.57+1.13 kg, respectively (Table 5.1).
The average daily gain (ADG) in weight was higher
(96.52+6.19 g d") in lambs of T-3 group, followed by T-2
group lambs (83.58+5.40 g d") while it was lowest in the
lambs of T-1 group (80.83+5.52 g d") indicating positive
effect of MLM rich diets on lambs of T-2 and T-3 groups.
The effect of these MLM rich diets was more in male
lambs than in female lambs. The higher ADG was
observed in male and female lambs of T-3 group. The
body weight gain pattern showed the incremental trend in
all groups but the lambs of T-3 group showed
comparatively faster growth after 7" fortnight (Fig. 5.2).

Assessment of carbon footprints of lactating
Tharparkar cattle

A study on carbon dioxide emission was conducted
on lactating Tharparkar cattle maintained under intensive
and semi-intensive management systems. Each system
had five cattle. 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.
However, the semi-intensively managed cattle were
grazed on the Cenchrus ciliaris pasture during August-
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Table 5.1 Body weight of lambs with feeding of different levels of Moringa oleifera leaf meal powder in complete feed

Lambs

Male lambs

Initial body weight

Final body weight

Body weight gain
Average daily gain (g d!)
Female lambs

Initial body weight

Final body weight

Body weight gain
Average daily gain (g d!)
Overall mean

Initial body weight

Final body weight

Body weight gain

Average daily gain (g d°!)

)
4
=
=
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@
2
e
=
o
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T-1

19.24+0.94

35.56+1.97

16.36+1.37

89.9+7.58

15.93+0.96

28.23+1.34

12.65+0.54

69.5+3.22

17.74+2.57

32.46+1.68

14.71+1.01

80.83+5.52

oA 5.2. ARATE! HHAT & IRR 4R H UWATS & SHRTA W gRacA
Fig. 5.2 Change in body weight of Marwari lambs at fortnight interval

Body weight (kg)

T-2

16.70+1.20
34.04+1.43
17.34+0.92

95.344.52

16.13+£0.51
28.68+0.39
12.5540.65

69.04£3.57

16.44+0.61
31.66+3.51
15.21+0.98

83.58+5.40
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T-3

13.86+0.71
33.94+0.98
20.08+0.91

110.3+4.48

13.40+0.75
31.49427.83
14.43+0.76

79.3+4.20

13.66+0.49
31.22+1.33
17.57+1.13

96.52+6.19
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October for green fodder, and dry roughages (4 kg
animal") were given in the cattle yard every day. The
green fodder consisted of 25% each of guinea and jinjva
grasses, 20% cactus and 15% each of Moringa oleifera
and hedge lucerne. 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 during rainy
season.

The carbon footprints of animals of both the systems
were recorded from October onwards. The methane and
nitrous oxide values were multiplied by suitable factors to
convert the emission values into equivalent carbon
dioxide. Carbon emission in October was more than that
in November in both the systems primarily due to more
consumption of electricity and diesel for farm operations
and fodder transportation (Table 5.2). Total per cattle CO,
emission was 1453 kg in the intensively managed system
and 720 kg in the semi-intensive system during the two
months. In intensive system, enteric and manure
contributed only 28% of the total CO, emission whereas
corresponding value for semi-intensive system was 55%.

o

AIfeTdT 5.2 Y I TTel ARURGR Al & HIE UG8 (FAGe HIa SZATRITSS Scdor) &1 ARTe [Igeryor
(P, P STgeiaTsS U TT)
Table 5.2 Monthly breakdown of carbon footprint (equivalent CO2 emission) of lactating Tharparkar cattle (kg CO2 cow™!)

Particulars Intensive Semi-intensive

October November Total October November Total

CO: equivalent CH4 emission

Enteric fermentation 128.98 126.20
Manure on barn floor 63.00 53.00
CHs emissions from manure solids 7.10 6.25
CHa4 from manure application 1.55 1.49
CO:z equivalent N2O emission

Manure on barn floor 7.12 7.06
Manure storage solid 0.78 0.77
Bedded pack 1.56 1.55
Manure application 1.56 1.55
CO: emission

Concentrates 61.38 59.40
Electricity 532.64 268.56
Diesel, field preparation 53.28 46.62
Diesel, fodder transportation 10.66 10.66
Total 869.60 583.10
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255.18 123.38 119.85 243.23
116.00 63.00 53.00 116.00
13.35 6.63 5.77 12.40
3.03 6.75 6.48 13.23
14.18 3.56 3.56 7.12
1.55 0.43 0.43 0.85
3.10 0.86 0.85 1.71
3.10 0.86 0.85 1.71
120.78 61.38 59.40 120.78
801.20 0.00 0.00 0.00
99.90 31.97 0.00 31.97
21.32 79.92 90.58 170.5
1452.70 378.73 340.77 719.50
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Harvesting and processing of natural resins and gums

Actotal of 6,355 trees of Acacia senegal were treated
with CAZRI gum inducer, resulting in the production of
approximately 3,180 kg of gum Arabic. The gum inducing
technology has been adopted on large scale by farmers of
more than 31 villages of Chauhatan and Baytu tehsils of
Barmer district; Shergarh and Phalodi tehsils of Jodhpur
district; and some villages of Nagaur, Jaisalmer and Jalore
districts. The average rate of gum Arabic was Rs. 800 kg’
in local market. Thus, farmers of said villages registered at
the institute earned revenue of Rs. 34.98 lakhs.

Physico-chemical characterization of gum samples:
Naturally exuded and induced gum arabic samples were
harvested from the institute research farm as well as from
farmers' field. The pH of the induced gum was found to be
slightly lower (4.4 to 4.5) than that of naturally exuded
gum (4.6 to 4.7). Similarly, viscosity of induced gum was
slightly higher (22.8 to 27 cP) than that of naturally
exuded gum (19.4 to 24.4 cP). The thermal behaviour of
different gum samples at temperature change from 30°C
to 390°C showed similar pattern with peak at 50°C to
100°C. The ethephon residue analysis of the gum showed
no detectable traces of ethephon.

Authentication of gums by hyperspectral imaging:
The hyperspectral images revealed distinct
morphological features in the visible region (400-550 nm)
for different gum samples. A. senegal exhibited the
highest reflection intensity in the visible region and P.
juliflora dominated in the NIR region. Adulteration
reduced the reflectance intensity mainly in the visible
region, and as a result, significant shift in morphological
features was observed. Furthermore, the reflectance
intensity of 4. semegal decreased with increasing
adulteration. Partial Least Square Discriminant Analysis
(PLS-DA) successfully differentiated pixels of 4. senegal
and A. tortilis. On increasing the adulteration level, the
number of pixels representing 4. senegal decreased, while
those representing A4. tortilis increased (Fig. 6.1).
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Drying and packaging of pomegranate fruits

Under-ripe (13.6°brix) fruits of pomegranate (cv.
Bhagwa) were dried in a hot air oven at 60°C and 80°C.
Moisture of the fruits was measured intermittently to
achieve final moisture content of 5.40% at 60°C and
1.73% at 80°C. The dried samples were stored under
vacuum and non-vacuum conditions using zip lock, high
density polyethylene (HDPE) and metalized polyester
polyethylene (MPP) pouches (Fig. 6.2). Shelf-life of 8
months was realized without any perceivable effect on
colour of the sample in HDPE and MPP pouches without
vacuum, while samples were dis-coloured in zip-lock
pouches. In the vacuum packaging, samples' arils were
stuck together and converted into lumps. The samples
stored at ambient temperature were dis-coloured while

3 6.2 Ruciie, 31t v drell dielel | IR argdha Uifergeer uleliel| urse # |ufed Ball & T
Fig. 6.2 Samples stored in zip lock, HDPE and MPP pouches
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refrigerated storage preserved the colour in HDPE and
MPP pouches.

Packaging of pearl millet and arid fruit-based
extrudates

Processed samples of pearl millet and fruit-based
extrudates were packaged in high density polyethylene
(HDPE) (gauge 180 mm), and metalized polyester
polyethylene (MPP) (gauge 40 mm) pouches and stored at
ambient condition and changes in free fatty acids were
recorded at 30-day interval. Shelf-life of five months was
observed for extrudates stored in MPP at ambient
conditions. The level of free fatty acids in HDPE
packaging after 120 days increased from less than 0.05%
to 0.32% when filled with air and up to 0.28% when filled
with nitrogen. However, it was less than 0.10% in case of
MPP filled with air and nitrogen after 150 days. Early
onset of rancidity and loss of crispiness was observed in
case of HDPE packaging when filled with air and
negligible for MPP.
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Diseases and insect pests of isabgol

A survey on diseases and insect pest incidence in the
isabgol crop was conducted at 27 locations in Jaisalmer,
Barmer, and Jodhpur districts of western Rajasthan. In
Jaisalmer district, diseases like root rot complex,
alternaria blight, downy mildew, and orobanche
infestations were recorded. Orobanche infestations were
observed at two places with smaller population. Among
the diseases, root rot complex infestation was higher with
maximum 31.54 and 71.82 per cent disease
incidence (PDI) in Chadu and Chadu-2 villages of
Jaisalmer district, respectively. Alternaria blight was the
second most recorded disease, with a maximum mean PDI
(32.79%) in Mohangarh city and maximum PDI (59.15%)
in Zero RD-2. In case of insect pests, aphids, helicoverpa,
black caterpillar and termite infestations were recorded,
with higher population of aphids than other pests.
Helicoverpa, black caterpillar and termite infestations
were also recorded at a few places with a smaller number.
Aphid infestation (nos. plant') was maximum (135.8) in
Zero RD-2 and mean maximum (88.07) in Mohangarh
canal area of Jaisalmer district. The maximum PDI of
downy mildew and alterneria blight, as well as insect pests
were observed in the canal-irrigated area, while root rot
was observed in the tubewell-irrigated area. In Barmer,
the maximum PDI was recorded for root rot (25.45%) in
Shiv, for downy mildew (17.14%) in Bhuda Thala, and for
alternaria blight (22.5%) in Sheo. In Jodhpur district,
disease incidence was less than 10% showing a higher
knowledge level for management practices, which in turn
leads to less disease incidence in the field.

Insect-pest management in rabiseason crops

Experiments were taken on gram, cumin and
mustard crops to study the efficacy of insecticides.
Insecticidal treatments namely Tolfenpyrad 15 EC @ 2.0
ml L', Diafentiuron 50 WP @ 1.0 g L',
Chlorantraniliprole 18.5 SC @ 0.2 ml L", Spinosad 2.5
SC @ 2.0 ml L', Emamectin benzoate 5 SG @ 0.20 g L,
Spiromesifen 22.9% SC @ 1.0 ml L", Thiamethoxam 25
WG @ 0.1 gL' were imposed excluding control. In gram,
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Chlorantraniliprole was most effective against gram pod
borer with 82% efficacy and yield of 11.5 q ha" followed
by Emamectin benzoate and Spinosad with 76% and 72%
efficacy, respectively. Insecticide thiamethoxam was
found most effective to reduce aphid population (up to
82%) in cumin with 6.90 q ha' seed yield while on
mustard, aphid population was reduced up to 79% with
maximum yieldof 16.6 qha”.

Diseases and pests of pomegranate and their
management

Incidence of pests and bio-efficacy of pesticides:
Seasonal incidence and control of major pests of
pomegranate was studied. It was observed that several
insects namely, aphids, thrips, whiteflies, mites, Anar
butterfly and hoppers infested the plants during 29"-52"
standard meteorological weeks (Fig. 7.1). Neem oil +
Spinetoram 11.7 SC (@ 2 + 0.5 ml L", respectively) was
found the best treatment against thrips followed by the
treatments of Imidacloprid 17.8 SL + Spinetoram 11.7 SC
(@0.1+0.5mlL", respectively) and Beauveria bassiana
+ Spinetoram 11.7 SC (@ 8 gor 6 ml L' + 0.9 ml L",
respectively). Similarly, Beauveria bassiana +
Spinetoram 11.7 SC (@ 8 g or 6 ml L" + 0.9 ml L,
respectively) and neem oil + Spinetoram 11.7 SC (@ 2 +
0.5 ml L", respectively) were found most effective against
whiteflies followed by Imidacloprid 17.8 SL +

Thrips

29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
Meteorological week

3 7.1, 3R & UHE X9 I Tl DICl DI ST Ticrefieran

Fig 7.1 Population dynamics of major sucking pests of pomegranate
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Spinetoram 11.7 SC (@ 0.1+ 0.5 ml L", respectively. The
combination of Imidacloprid 17.8 SL + Spinetoram 11.7
SC(@0.1mlL"+0.5mlIL", respectively)and neem oil +
Spinetoram 11.7 SC (@ 2mI L'+ 0.5 ml L", respectively)
were found most effective against aphids followed by
Imidacloprid 17.8 SL@ 0.3 mIL".

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

Innovative microbial consortia for biocontrol of cumin
blight: Cumin plants treated with consortia of
Trichoderma afroharzianum strain 1F + Aneurinibacillus
aneurinilyticus strain 16B + Pseudomonas lalkuanensis
strain 31B + Bacillus licheniformis strain 223B showed
least disease index (32.47%) and highest disease control
(64.87%). This innovative approach underscores the
potential of these carefully designed microbial consortia
as effective biocontrol agents for managing Alternaria
burnsii-induced blight in cumin plants (Table 7.1).

aiferdt 7.1, seevavdr g7wg & Ufa Tafd oig fFRiEs o tad iR gen Sfdes dg # garaatRar

Table 7.1. Bioefficacy of selected biocontrol agents in individual and consortium mode against Alternaria burnsii

Treatments

No pathogen + no biocontrol agent (negative control)
Only Alternaria burnsii (positive control)
Trichoderma afroharzianum 1F+ Alternaria burnsii
Aneurinibacillus aneurinilyticus16B + Alternaria burnsii
Pseudomonas sp31B + Alternaria burnsii

Bacillus licheniformis 223B + Alternaria burnsii

IF + 16B + Alternaria burnsii

IF + 31B + Alternaria burnsii

IF + 223B + Alternaria burnsii

16B + 31B + Alternaria burnsii

16B + 223B + Alternaria burnsii

31B + 223B + Alternaria burnsii

IF + 16B + 31B + Alternaria burnsii

IF + 16B + 223B + Alternaria burnsii

IF + 31B + 223B + Alternaria burnsii

16B + 31B + 223B + Alternaria burnsii

IF + 16B + 31B + 223B + Alternaria burnsii

PDI Disease control
(% disease index) (%)
0.00+0.00
92.4442.122 _
60.94+3.59¢ 34.07
68.01+3.17° 26.42
64.99+2 .41b¢ 29.69
64.01+2.67% 30.75
40.44+2.67¢h 56.25
41.92+4.09feh 54.65
42.50+4.12¢feh 54.02
48.21+5.45¢% 47.84
47.16+4.53%f 48.98
48.6243.794 47.40
38.24+4.22Mh 58.63
38.47+3.64h 58.38
37.37+4.66M 59.57
45.54+2 .86 50.73
32.4743.311 64.87

*Data are mean+standard deviation; Different letters indicate significant differences in a column
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Innovative microbial consortia for biocontrol of cumin
wilt: Cumin plants treated with consortia of Trichoderma
atrobrunneum strain 15F, Pseudomonas sp. 2B,
Alcaligenes sp. 9B, and Bacillus velezensis 32B showed
least disease index (22.47%) and highest disease control
(76.35%). These findings underscore the potential
efficacy of these microbial consortia as biocontrol agents
in managing cumin wilt.

Plant-microbe interaction and induced systemic
resistance in cumin: The use of biocontrol agents had a
positive effect on cumin plants when faced with
challenges from Fusarium oxysporum f. sp. cumini or
Alternaria burnsii. These biocontrol agents likely acted as
protective agents against the pathogenic fungi,
contributing to the overall health and resilience of the
cumin plants. The application of biocontrol agents led to
an increase in the levels of secondary metabolites (total
phenol, flavonoids, antioxidants and tannins) and
antioxidant-defense enzymes (POX, PPOX, PAL, TAL
SOD and CAT) in cumin plants. Elevated levels of these
compounds were often associated with enhanced plant
defense mechanisms against pathogens. The use of a
consortium of biocontrol agents was found to be more
effective than using individual biocontrol agents alone.

Submission of gene sequences: The gene sequences of
seven novel biocontrol agents viz., Trichoderma
afroharzianum (strain 1F), Trichoderma atrobrunneum
(strain 15F), Trichoderma breve (strain 37F),
Trichoderma citrinoviride (strain 44F), Aneurinibacillus
aneurinilyticus (strain 16B), Pseudomonas lalkuanensis
(strain 31B) and Bacillus licheniformis (strain 223B) have
been submitted to NCBI, USA Database and GenBank
accession numbers OR105513, OR105514, OR105515,
OR105516, PP064118, PP064157 and PP064158,
respectively were obtained.

Management of basal stem rot of oil palm caused by
Ganoderma boninense

The effectiveness and suitability of neem cake was
assessed in fortifying various strains of Trichoderma viz.,
T asperellum (Pedavegi), T. harzianum (Pedavegi),
T. longibrachiatum (Jodhpur) and 7. harzianum
(Jodhpur), alongside native isolates like ChFIBI,
ANFHS2 and EGFBS1 to observe the viability of
Trichoderma species. The colony-forming unit (cfu)
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counts were determined on the 7" day of the observation
for all the seven test isolates and it was observed to be
8x10°, 7.6x10°, 7.93x10%, 7.56x10°, 7x10%, 6.6x10° and
7.6x10°cfug’, respectively. The study revealed that neem
cake consistently maintained higher cfu counts in diverse
isolates.

Preventive measures against soil-borne plant
pathogens

Neem cake and a biocontrol agent were incorporated
into the soil during rabi 2022-23 and kharif-2023 and
seeds were treated with 7. harzianum @ 4 g kg' before
sowing. 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 organic plots. Sprays
of Calotropis procera + Prosopis juliflora + neem leaves
extract was found superior as compared to other organic
treatments in managing Alternaria blight of cumin,
mustard and mung bean; however, spray of Trichoderma
was found better in managing bacterial blight of mung
bean. The population density of Fusarium oxysporum f.
sp. cumini varied at different soil depths in the presence of
cumin crop and its initial population density (13x10° cfu
g soil) increased to 21.6x10" cfu g" soil after the harvest
of the crop, with the highest concentration at a depth of
0-5 cm. Similarly, the density of resident microflora,
particularly Trichoderma species, also varied in the
presence and absence of crops and ranged from 5.2x10’ to
34.3x10°cfu g’ soil.

Development of rodent pest management strategies in
pomegranate and date palm

Trapping through live Sherman traps for species
assessment of rodent pest was carried out and five species
viz., Tatera indica, Funambulus pennantii, Rattus rattus,
Golunda elloiti, and Mus musculus were captured from
pomegranate and date palm blocks in CR farm. F
pennantii was the dominant species in both the orchards
(pomegranate; 74.19 to 79.17%, date palm; 72.22 to
76.09%), which were responsible for major damage in
fruit plants. The squirrels were active throughout the day
with peaks in the morning and at dusk. The damage to
flowers and fruits was assessed in four tagged
pomegranate plants and observed for seven days per
month from September to December. The damaged and
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healthy flowers and fruits were recorded at every 24 hours
during the observation period. The mean damage to
flowers and fruits across the month was 9.97+3.98 and
13.20+£3.16%, respectively. The mean yield loss was
80.47 g per bunch per plant with a deviation of +53.47.
Damage to mature doka stage of date palm was assessed
directly in the morning and evening hours on five plants
by individual observers for ten days and the intact and
fallen fruits were recorded at every 24 hours. The mean
yield loss was 80.47+53.47 g bunch” plant’ indicating
that the damage varied significantly from bunch and plant
to plant.

The circadian rhythm of northern palm squirrel
(Funambulus pennantii) was also assessed in date palm
field during morning (9.15-10.15 AM), afternoon (1.30-
2.30 PM) and evening (4.30-5.30 PM) for seven days of
each month. Alimental (feeding or foraging), social
(chasing, fighting, scolding, or giving communication
calls), resting (motionless in a tree), and active (moving
about in trees or on the ground in groups or individually)
are the major rhythms of the squirrels observed in the field
of date palm. It was observed that squirrels spent more
time in resting i.e., 680+168.4 sec (mean of four months)
with maximum (840+103.9 sec) in the month of May
significantly affected by temperature. The feeding and
foraging activities were more during morning and
evening.

The various treatments including control, botanical
repellent, burrow baiting, netting, trapping, bagging in
different combinations were employed for the
management of squirrel damage in pomegranate and
observed their efficacy at an interval of 20-25 days until
the complete crop was harvested. The success of netting +
trapping + bagging (70.7%), netting + trapping + bagging
+ burrow baiting (70.3%) and netting around the border
(66.3%) was at par with respective control. Similarly, with
same set of treatments in date palm, the success rates with
netting + trapping + bagging (54.6%), netting + trapping +
bagging + burrow baiting (53.7%) and netting around the
border (54.6%) were also observed at par with respective
control.

Ecological evaluation of rodent fauna in arid zone

Monthly survey on rodent diversity in three major
land use systems viz., horticulture, silvi-pasture and agri-
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pasture of the institute's research farm was continued.
Similar to the previous year, four species viz., Tatera
indica, Funambulus pennantii, Rattus rattus and Golunda
elloiti were trapped. Northern palm squirrel and
Funambulus pennantii maintained its predominance
(71.7%) followed by Tatera indica (20.7%). Other
trapped species were Golunda elloiti (6.9%) and Rattus
rattus (0.7%). Among the different farming systems, the
maximum number of individuals were trapped from
horticulture (43.7%) followed by silvi-pasture (32.6%)
and agri-pastoral (23.6%) systems. Individually, F
pennanti was trapped more from horticulture (55 nos.)
and T indica from silvi-pasture (16 nos.). Trap index
(rodents 100 traps night") in different cropping systems
varied from 4.86 to 13.19 with the maximum trapping
during September and October. The trap index varied
from 3.17-15.87 in horticulture, 2.13-17.02 in silvi-
pasture and 0- 17.65 in agri-pastures.

Bio-ecological investigation on introduced Bandicota
bengalensis in Jodhpur

Bimonthly trapping to monitor the spread of
introduced species of Bandicota bengalensis in urban and
peri-urban cultivated areas of Jodhpur city revealed a
decreasing trend in population of bandicoots. In the peri-
urban cultivated areas, activity of B. bengalensis was not
observed. A total of 29 individuals were trapped through
1080 trapping nights. The maximum individuals were
trapped during May and September with a trap index of
3.9 rodents 100 traps’ night' and the minimum during
March (1.1 rodents 100 traps” night"). Pregnant females
were trapped throughout the year except in March with the
maximum prevalence of pregnancy during January. Sex
ratio was in favour of males.

Diversity mapping of rodents in arid districts of
western Rajasthan

Crop fields, rural (areas near habitation), and fallow
lands in Nagaur, Bikaner, Jaisalmer, Barmer and Sikar
districts were surveyed using live and Sherman traps.
Eleven species of pest rodents were found in the surveyed
districts after 360 trapping nights in three different
habitats including 6, 7, 7, 6 and 6 species and 69, 35, 19, 35
and 16 individuals from Nagaur, Bikanr, Jaisalmer,
Barmer and Sikar districts, respectively. The eleven
species were Tatera indica, Mallrdia meltada, Golunda
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ellioti, Mus booduga, Mus musculus (Murinae) and
Funambulus pennanti (Sciuridae), Meriones hurrianae
(Gerbillinae), Rattus meltada, Rattus rattus, Gerbillus
gleadowi and Gerbillus nanus. Besides these, one more
Suncus species was also observed as an insectivore rodent
pest from Bikaner district. 7. indica predominated in the
districts of Nagaur, Jaisalmer, and Sikar, while Meriones
hurrianae predominated across habitats in the districts of
Bikaner and Barmer. More individuals were trapped in the
crop field habitats as indicated by increased Shannon
Diversity index (1.14 to 1.72).

Incidence of higher vertebrate pests

Survey was carried out in the Sumerpur, Mundwa
and Kawas regions using the line transect method in the
area selected by stratifying the habitats like fallow land,
agricultural field, forest patch, hilly terrain etc. Transects
were selected preferably on roads for vehicle transects.
Only bluebull (Boselaphus tragocamelus) was sighted
across the surveyed regions (Fig. 7.2). A total of 219 km
area in Pali and 149 km area in Nagaur and Barmer
districts were scanned and 16.7 km?, 10.8 km” and 6.5
km” density of Nilgai were observed in Sumerpur,
Mundwa and Kawas regions, respectively.

R 7.2 TR 3R AEQT A
Fig. 7.2 Male and female bluebulls
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Hlgaral & A1 10 faHl & TRV & SR I UTS TS |
BTlifds, 533 | 7.64 U &I Yd—IUAIRT WUT & HhIdcl
10 &A1 B Q@—UaR & SR f[Ia—fawed 31 Rerfa |
2.31 ¥ 4.90 I Th Bl @UT Gl B TS |

119

oMY SUfeert

Research Achievements

Evaluation of Kalmegh, king of bitterent, against
house rat

In order to develop safer and eco-friendly rodent
management technology, Kalmegh, the king of bitterent
panchang, was evaluated for repellent/deterrent effect
against the bandicoot (Bandicoota bengalensis) rats.
Panchang of kalmeg was mixed in different
concentrations (1,2,3,4, 5,6, 8,9 and 10%) in pearl millet
bait and offered to bandicoot rats in replication of 4 under
no-choice condition for five days. Data on consumption of
the treated bait during pre-treatment, treatment and post-
treatment period were recorded. It was in the range of
0.77-1.37 g/100 g body weight in treated bait against
3.75-4.45 g/100 g body weight in pre-treatment and
3.54-4.71 g/100 g body weight in post-treatment bait.
Although no imprinting effect was noticed in post-
treatment plain bait consumption, yet a weight reduction
in the range of 7.33-10.57 g was recorded. The minimum
concentration (1-3%) of panchang in bait had good
deterrent effect as the consumption of treated bait with
these concentrations was in the range of 0.77-1.10 g,
though these were further evaluated in choice and no-
choice conditions. Under choice condition, when plain
bait was offered to test animal with the treated bait, the
consumption of treated bait was nil during the exposure of
10 days at all the concentrations. However, under
no-choice condition, the consumption was in the range of
2.31-4.90 g during the exposure period of 10 days against
pre-treatment consumption of 5.33-7.64 g.
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ARMHRT @1 Ut # (2084 3T, 9fdy gaeR) # 8.1 uforera
@1 gfg oI SIRT (774 631, 9T g aR) &R sreavfen (614
.3, ufdy TaeaR) @1 IUST H HHE: 5.3 31X 2.7 Ufoera o
A i TS (Rt 8.2) | @B F AT (830 b wfdy
TFCAR) BT JAT H PI—dIee I YTl & UeTell & Sfcreral
H 1T I B IuST (939 R, Ui gaR) H 13.07 Uirerd
DI gfg B3 |

The—tufth HR—arec yomell # AR 9l &
3R ey, S e H TARUIST ® TSN SIgHR BT SUT,
FRIFYT &1 SUS & TG Ul T3 | Sid=eal # UTela,
TS, el IR TR B IuST FRIF0T Bl IJust o e d
7.32 ¥ 17.02 UfA9rd HH UTg TS, Sdfe @ ¥ fEEer 9
3.18 UfeTd 21 Ut <ot @t 18 (o 8.3) | Fefy, Usati
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Performance evaluation of agri-voltaic system

Performance of high value crops: In double-row and
triple-row photo-voltaic (PV) arrays of agri-voltaic
system (AVS); cumin, taramira, and ashwagandha (Fig.
8.1) under irrigated and mung bean under rainfed
conditions were grown. In single-row AVS, Aloe vera as
perennial crop and spinach, amaranthus, radish, carrot,
and onion as vegetable crops were grown both in
interspace area and underneath solar panels. In a double-
row AVS, vertically climbing vegetables viz., bottle gourd
(Lagenaria siceraria), ridge gourd (Luffa acutangula)
and snapmelon (Cucumis melo L.) were grown during
kharif season in bower system on the leeward side of
panels. The interspace of AVS resulted in an increase of
8.1% yield in taramira (2084 kg ha") and 5.3 and 2.7%
yield reductions in cumin (774 kg ha") and ashwagandha
(614 kg ha™), respectively, over the control during rabi
season (Fig. 8.2). AVS resulted in 13.07% increase in
yield of mung bean (939 kg ha™) over control (830 kgha™)
in interspaces.

In single-row AVS, the fresh biomass yield of Aloe
vera was at par with that in control both in interspaces and
below panels. In interspaces, yield reduction in spinach,
amaranthus, radish, and carrot was in the range of 7.32 to
17.02%, whereas onion registered 3.18% yield
enhancement, over the control (Fig. 8.3). However,
diffused sunlight below the panels was not sufficient for

o 8.1 TR AR fed—dufth arel HN—areca qomelt
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Fig. 8.1 (a) Taramira and (b) ashwagandha crops grown in double and triple row AVS
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Fig. 8.2 Economic yield of different crops in AVS
during rabi 2022-23

&, R 0 A—ufs FR—are yomel # e, TR
IR BTRT B D ST § =01 &Y i SuST &l
JoT H PHHL: 686, 35.8 AR 21.4 Ul @I gfg TSt I
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| Set saET: AR fafdRer ok 9R ol Sared @
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WAfeld A9 CIE @ ARIA W Qo1 [hAl AT
fg—feemee ot #ex grt fre | JSI 100 e
PO—ATeCRT TOTTel | I~ AT BlIe—dlecd Sl Bl
A 340 fohatrare get ufafe <ot far 77 3ik 78 it &
HEW H SIS g T (R 8.4) | 39 YR, R 9§ &
SRM 1,24,164 fdhaliare el fagd So=1 g3 oy @
6,20,820 BT BT o1 3o gl |

WY UFell UT g6 @ SHIE: Uhol—URp, dlgd—uRp 3R
fE—ufh HiY—arecy yomell § ol AR UFell WR 3fiad
¢[eT IR AT 4.2, 5.2 31X 4.6 1. T a¥F #rex qram 131, i
STaN] A8 ¥ ST 6.95, 8.75 31X 7.80 UT. Uf a7 #ex &
BT TR WR AT | STafd 1 Tl HR T8 JoTTell 3R &
TR T AR Uell WR el IR A 6.2 3R 3.6 UT. TfcT a7
Hiex ol favar 1T | Uahel—tfth iR fasi—ufth @ o #
QIERI—UfRh PN—dIecId Jomell H gel Wk 3ffeid UraT 13T |
P—dTCII JoTTell & A= AR UFell IR e Siad ga
YR 0.116 ¥ 0.152 UTH U 9 Wex dF &l (HaT 1, I
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o 8.3 Yhe—ufth HfN—arecry Jomell Ui & A1l
|fsrar a1 e Ius
Fig. 8.3 Economic yield of vegetables with
single-row AVS panels

the economic production of vegetables. In double-row
AVS, the yield of trailing bottle gourd, ridge gourd and
snap melon resulted in an increase of 68.6, 35.8, and
21.4%, respectively under bower system, over the control.

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 generated from 100 kW, AVS attached to the grid
through a bi-directional energy meter was 340 kW h day™
having peak in April (Fig. 8.4). Thus, 1,24,164 kW h
power was generated over the year that earned a total
revenue of Rs. 6,20,820.

Dust deposition on solar PV modules: The average dust
load on PV modules was 4.2, 5.2, and 4.6 g m” with the
highest values of 6.95, 8.75 and 7.80 g m” in January in
single-, double-, and triple-row AVSs, respectively.
However, it was 6.2 and 3.6 g m” in 1 HP solar PV
pumping system and rooftop solar system, respectively.
The daily average dust load on the PV modules ranged
from 0.116 to 0.152 g m” in the order of 1 HP solar PV >
double-row PV > triple-row PV > single-row PV >
rooftop solar PV systems.
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Fig. 8.4 Solar PV generation and solar irradiance during different months
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(16 | 40 wIfcrerd ) wTfad g3, R 591 U=iall &1 |8
R WREATH-IEN e o9 gRT ®H fhar |
FHR—TICI JoTell & AR—dlecd Uall & &g o ddg
DI STeREl A1 Raferdr e oy Al &1 IuAnT
PR JAAHD AL BT 7T | PR—ATT JoIedl &
AR Ul 1 fagq vars, diecsl iR Aol fagd oikh o
JirTd ARrae ded U=l # %S 14.30, 16,50, IR 5.70
ufererd & e dftd 99al § 2.85, 3.00, 3fR 5.70 uforerd
T TS | AR—aATeC I UTelt a1 ST el qerdT e Ueatt #
4 Ufderd W gcax ofdd U9ai § 060 Wioed Us TS
(R 85) |

Geu-Ha Heet WUES! e TRTHRT 3R FT B
BACT DI Bl AT & QIR aredl—ufh 3R faed—dfth
H—dIeCT YTell & 301, BRIifbd 3R IR—erifdd
JMR—&F ¥ Geo—Hrw el ATICS] g1 YHTeT Helvh
ST AT 5 3R 10 WA TERTE W Ha&T & qId bl Gas
8.00 ¥ M 4.00 g9 T &l ©C & IR TR AT 7T |
ST Heelvd w4 ¥ Ay fafewor @) Sucterdr § af®
Fr=TaT H—arec uoTTell & BTaifehd iaR—e3l 3 55 1 61
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Electrostatic/anti-reflection coating on PV panels: The
energy production of solar PV panels was significantly
impacted (16 to 40%) by dust deposition, which can be
mitigated by applying an anti-reflection optical coating on
surface of PV panels. Comparative study was conducted
using hydrophobic SiO, nano-coating material to coat the
glass surface of the PV panels in AVS. The average drop in
current (I), voltage (V), and cumulative power (W) were
substantially reduced from 14.30, 16.50, and 5.70% in
reference panel to 2.85, 3.00, and 5.70% in coated AVS
panels, respectively. The average dust efficiency of 4% in
reference panels was dropped to 0.60% in coated AVS
panels (Fig. 8.5).

Assessment of micro-meteorological parameters:
Micro-meteorological parameters, i.e., photo-
synthetically active radiation (PAR), net radiation (NR),
air temperature, relative humidity, and soil temperature
(5 and 10 cm depths) were measured during reproductive
stage of taramira and mung bean crops under control,
shaded and non-shaded inter-space area of double- and
triple-row AVS at two-hour interval from 8.00 AM to 4.00
PM. Diurnal variation in PAR availability ranged from
55-61 umol m” s™ in shaded and 128-171 umol m”s” in
non-shaded interspace AVS with the maximum value at
12:00 hours (1228 umol m” s™). Significant reduction in
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Fig. 8.5 Efficiency of reference and hydrophobic coated AVS panels
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IR—BHifhd dR—e&d & o H Biifhd JaR—a3 &
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gforera) # aefe & < TS| 3G T, R @
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fafepzor, HaT I qAT EAT DI AU HH YT AT |
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SfR—&T ¥ AT 3MTdT NP ot Bl TS | 7T B o H,
qrE— 3fR fred—dfth Hi—arecia yomel & R—wmifdhd
JTR—&TF BT JIT 1 BTl AR—&T H BT HelTdH
wU H Ak fafdsRor gorr g fafdhRor o1 Iucterd HHeT: 34
3R 27 ferera T 41 3R 38 wfcrerd & UTg TS | BAT B
AUAM ¥ PIg ARE W=ar 781 <! T8, Safd Fhaor
yuTTell &I Jerm H arev— SR fagd—dfts sfi—dec
TOell & <l BRIfhd IR IR-BEifhd sid—a3i H
TUeT 3T T 37fdh Tof B TS |

Ot # HT-ANET WIS o ohrel-Freares ot Jodieh

PR—drecra Jomell § goi iR ol didl Afsga @t
rE—UfRp arel It et B (e 8.6) | otef Uit Aisyet &
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JofT H BTIIdd &3 H SHaIE, SIRT 3R TRMRT &1 ISl
A 12.2, 7.5 3R 34.5 UL HH TS TS | SAGINA, SIRT
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PAR availability was observed under shaded inter-space
area as compared to that in non-shaded inter-space area in
taramira crop both under double-row (63%) and triple-
row AVS. Further, NR, soil temperature and air
temperature were less in the shaded and non-shaded inter-
space area as compared to that in the control. However,
relative humidity was higher in the shaded inter-space
area of the double- and triple-row AVS. In mung bean
crop, availability of PAR and NR were reduced by 34 and
27%, and 41 and 38% in shaded inter-space area as
compared to that in the non-shaded inter-space area of the
double row- and triple-row AVS, respectively. Air
temperature showed no significant variation while
relative humidity was higher in both the shaded and non-
shaded inter-space areas of the double-row- and triple-
row AVS as compared to that in the control system.

Performance evaluation of agri-voltaic system at Bhuj

The agri-voltaic system (AVS) consisted of double-
row panel having full and half PV module coverages (Fig.
8.6). The yield of isabgol, cumin, and taramira were
reduced by 12.2, 7.5, and 34.5% in shaded area as
compared to that in non-shaded area of double-row AVS
with half PV module. This yield reduction was further
increased by 26.2, 31.5, and 57.7% for isabgol, cumin,
and taramira crops in shaded areas of the double-row AVS
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Fig. 8.6 Field view of rabi crops grown in agri-voltaic system at Bhuj

IR ARTART BT IUST BT 39 B H Yol Y4 Al dTel having full PV module coverage. When compared to the
QEI—URh HN—dIecd ToTell & ©ifdhd &3l § HA:  control, this reduction in seed yield ranged from 15.6 to
262, 315 R 577 Ue @I d@N Bg | FRAT  40.2% and 29.9 to 61.9% under the shaded areas of the
@;ﬁ_w woTTelt o f4eT) B Jefr ESEREIN Iﬁ—tﬁzﬁ half and full-coverage PV modules, respectively. The
AiSeel @ BTAifdhd &5l & T8 IREl & T WAl 1 yield reductions were 13.6, 13.9, and 30.3% for isabgol,
T SUS 7 P 15.6 W 40.2 U T AR 299 W 619 cumin, and taramira, respectively. Non-significant
TfcrerT e &1 a1g T | U"Hd'.'i{'m SSEMICASINICIN difference was observed in seed, stover, and biological
ARFIRT B IUS H I8 HHT B 13.6, 13.9 31X 30.3 HfTerd
REl | FF01 31 T | qre—ufth piv—drecy Jorell &
TEd @I I & 4o, AT IR SIgvR YeTaR # Aefe v
T urar T | T (857 fa5 . Ui ¥FCIR) Y Jor A
31el (840 b 3. UfT g R) &1k Yof (826 .. UfT T aR)
T dTel YId) AIS[d P areXi—ulth PHiN—aleeid Jometl # ; .
1 @Y T T SUS ¥ BE: 2.0 GiR 3.6 TR A FH ha"). The average dust l.oad was 1.2 and 1.9 g m . in
o @ T NG Afeqe @ gl el e are double-row AVS having full and half density,
QE—Rs PRI Fomel ¥ ST e W A 1.2 respectively. The rate of depletion in soil moisture was
3R 1.9 T Ry T Hrex <ot fReam T | gaT T F B observed in the order of control > half-density > full-
&R R, srf—ge vd qoi-ue i AiesE @ Hed density PV modules. Further, among the crops, highest
w3 <) TS | g aretran, faf=T wrelt § gar ) § average rate of depletion in soil moisture was observed in
B FeereH I a) (A0 SUAR @ ded SeTel (—0.90) isabgol (-0.90) under control while the lowest moisture
H Safh Ao BH SIRT § (—0.33) | \qu_tﬁ—cﬁ HfSel arel! depletion was recorded under cumin (-0.33) under AVS

yields of kharif mung bean under double-row AVS as

compared to that in the control. The average seed yield of
mung bean was reduced by 2.0 and 3.6% in double-row
AVS having half (840 kg ha™) and full (826 kg ha™) density
PV modules as compared to that in the control (857 kg

PR~ JoTTell & T&q Gof b T8 | having full-density PV modules.
= T T ST F T AT T veree ufads uereh Solar-cum-PCM based hybrid cooling system for
R A 3 chilling of raw milk

Economic viability of milk chiller was evaluated by

ESAIRERRRICIEIE SEFHAT PT . computing the life cycle cost (LCC) and life cycle benefit
dsh <ITd, Sfla =sh ¥, M—clliTd 3Juld, Y& ddd9T  (LCB), benefit-costratio (BCR), net present value (NPV),
A, 3R 0T AT0-AT BT AT BT 0T BRe [BATTAT| $H  and payback period (PBP). The system included the costs

YUl | Ueiide, Uil Udl, 904 dTe &9l &1 AR Bsfss of refrigerator, PV panel, 904 W capacity solar hybrid
ISR, WA P AT 12 dlee, 75 TRYAR Tl @7 a1 e inverter, two battery bank of 12 V, 75 Ah for backup, and
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Irafey 4 7EN oY, S b oNidard & forg ardfas Feor ar=iy
JFafer (AT 15 99) ¥ 980 $H © | $9 UMl H Y DI TSI
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phase change material (PCM), which cost the initial
investment of Rs. 36,000 per unit of milk chiller. The
running cost included operational and maintenance costs
and annual depreciation value, which cost at Rs. 3600
year'. Other parameters like salvage value @ 7% of the
initial investment, 15 years lifespan and 12% annual
interest rate were considered. The benefit was computed
@ 10 L chilled milk day™ for 365 days and priced @ Rs. 40
L. Thus, for entire lifespan of the system, the total cost
incurred was Rs. 60,081 and the total revenue generated
was Rs. 9,95,282. Hence, the NPV of investment in the
milk chiller was Rs. 9,35,201 and the benefit-cost ratio
was 16.56, which indicated profitability and economic
viability of the cooling system over its lifespan. Further
the payback period was 4 months, which was lower than
the payback period for the chiller that was 15 years. The
processing cost per liter of milk chilling was calculated to
beRs.2.40L".

Laboratory testing of developed electronic planter
modules

Physical properties of cumin and pearl millet seeds
were used to determine groove dimensions of the seed-
metering plate (Fig. 8.7) and seed rate. The three-
dimensional printed seed metering plates were fitted to
the stepper motor shaft of electronic planter modules. In
laboratory tests, seed rate of 2.99-5.5 kg ha™ was obtained
for pearl millet by exceeding the seed-picking groove size
of plate by 50% of the maximum geometric mean
diameter and 1.43-1.64 kg ha" for plate groove sizes
within the range of 5-10% of the maximum geometric
mean diameter (Fig. 8.7¢). The dimentions (length, width,
and thickness) of rectangular groove for cumin seeds were
fixed at 10, 40, and 50% more than the measured
maximum length, width, and thickness of seed,
respectively (Fig. 8.7a) and realized 0.97-1.51 kg ha™ seed
rate for cumin. The cumin seed rate of 2.83 kg ha" was
realized in cylindrical groove plate of 3.6 mm diameter
and 4 mm length (Fig. 8.7b). These seed rates were
attained with specially-designed electrical planter
modules and particular crop geometry, with 15 cm plant-
to-plant and 30 cm row-to-row spacing. A preliminary
field trial was carried out to verify dropping of seeds from
electronic planter modules retrofitted on tyne of existing
cultivator and observed that seeds were consistently
dropping from all four units.
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Fig. 8.7 Design of groove dimensions for (a and b) cumin and (c) pearl millet
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Dol T & UAIIH g §RT 3(ax A Sl 1T | Fy9or
TS U Bell BT AT B & forg |al Alex BT SUINT R
U g DI foharefiet g9 137 |

fafiere T & fag | ardia-smenfia eefs e @
@i

e .31, fafRepe 991 & forq fa=]a &1 saedandr &l
&I H ISP IUYh AT & A12T U 3ira (ord 8.9) B
i faraT T | ER AT Solt Bl favasa=i ard a9
& forg, IR famr WR—fafor & wrerw & sifaRed faggd
PR D oy gd &R uftem SFl TRe ¥ fIeRa wad®
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Development of machine vision-based grader for
fruits of arid region

The fruit grading system consisted of a conveying
mechanism (conveyor belts, rollers, side rail, DC motor,
speed control unit etc.), an image acquisition module
(embedded segment, raspberry pi, camera, LED light
etc.), and a sorting actuator (Fig. 8.8). The design enabled
a straight-line transportation of fruits on the conveyor
belt, and the rollers enabled the spherical fruit to rotate on
its axis. The image acquisition module fitted with all
accessories was covered by aluminium box of size 45 cm
x 45 cm x 38 cm, black-painted from inside to stop
external light. A servo motor was used to actuate an arm
for separating the fruits from the conveyor belt.

Design of a solar thermal-based hybrid oven for
baking the biscuit dough

An oven was designed using dimensions and power
requirement suited to 1 kg biscuit baking (Fig. 8.9). In
order to make solar thermal power reliable source, it was
novel to maintain extended reflectors (600 mm each) for
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ot 8.8 b & & Wil @ forv 7 gRe—amenRa Ty

Fig. 8.8 Machine vision-based grader for arid region fruits

(I® 600 FAHY.) & AT Udh AT Wi fHIT A7 | SIRIG~ extra power to be captured during whole day solar-
JRATHI BT SUANT HRSD U WA Y@ifhd fhaT 1 fSTAH irradiation from both East- and West-ward sides. A frame
BITR 3R I 3MMIeIH d1ad IUBRVL, ADBS| BT gRIGT ST was designed using aforesaid dimensions with all
SRIEE A affe wed FAwfed fby S drel w provisions to be executed including heaters and required

ST 2Mfiet o | peripherals, insulating materials like saw dust etc.

o 8.9 AR—ATqT SrenRa ssfds s
Fig. 8.9. Solar-thermal based hybrid oven
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QAT SR 10 WAL B U IR HHICR BT STANT fHar 73T |
URETI S dTel Tgdl &1 STt yaTe &= |l FeiRa &
g | =T =/ & urgul § S ¥a1E &) b1 IR—aniE
T9Tg §RT ReR 9819 &R WR UTSY & APRA—BIC P &bl
3IR JaTE I & A Fosh¥ e @ e g8 | el el
9ISy & 0.75 HIC ATH Tl gy &I 5 €8¢ H T oI &
AT §IRT ST BXANCARYT PR OIS &5 & qTId1 Dl
HMRAT HRA @ forg Fa yrdY aram 12, S gegHiferas
DI T 1 LI Bl B AR Jolf & FHROT F9a 8 T |
e T Ig-ThEel HiX =X o fasre e fearea

oig § 9dl & AA @ SR Uil & WeRY & forg va
TE-H¥ell AR =R faefaa fear ) fafs diy e
el (geia Rifes TRrs, geid gergie TR,
Toerel TRifed TRTe) & SUATRT 4 STAT—3TET JMHR &
3R et Arferarall # foar war (e 8.10) | Oty faamT
frame sera thifes thrs grT SuaRda Aferea sfeT
ERT Uicliersd uRReIfcAl H 93.94 I 9848 Ul b
3TEe ST =T AT | ofE H AR ER—He—Y&hb 3 SiiTell
IREARA TR e (IfAfST cifcwiferas) &1 @™ @ forg
U URME YA fdar Tar| qol wrgiie das e
TOTell & T8d ST cfcwifordd &1 &l 7 8¢ &
fIaR Q1 81 11, Safdh I9 SR AR fAfRor 379 I 1142
are U a3 WIex & WA Tl b AT | 3T o R
T GaTil WeT & HIGH & RT IT1Y, ST AR, Sehurar
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Design and installation of low water and energy-based
water flow system in net house

A pressurized water flow system equipped with 0.5
HP pump and a water tank of 500 litres capacity, was
installed at root zone (10 cm depth) in net house of 16 m x
8 m size. The water flow system included RPVC pipes of
50 mm diameter for water circulation. Aluminum and
stainless steel pipes of 0.5, 0.75, and 1.00 feet were tested
for heat transfer through water flow system. Metallic
pipes were connected to the RPVC pipes at both the ends
beneath the soil surface. Two pipelines at 30 cm distance
were laid beneath each plant bed considering 40 cm
distance between two plant rows grown on the beds.
Mercury thermometers were used at 10 cm distance on
both sides of the installed pipes to record the soil
temperature at 5, 10 and 15 cm soil depths. The variability
of pipe diameter had no significant effect on water flow
rate, which confirmed the inverse relationship between
flow velocity and cross-sectional area of pipe for a
constant discharge. The stainless steel pipe of 0.75 feet
diameter was the most effective in modifying the root
zone temperature by transferring heat from hot water
recirculated for 5 hours. This might be due to lower
specific heat of steel as compared to that of aluminium.

Development and performance of multi-crop solar
house at Leh

The multi-crop solar house was used for storage of
plant saplings during the winter seasons at Leh. The
sprouting percentage for salix cuttings of 4 different sizes
treated with various plant growth regulators (Indole acetic
acid, Indole butyric acid, Naphthaleneacetic acid) and
control were assessed in both polyhouse and open trench
conditions (Fig. 8.10). The salix cuttings treated with
Indole acetic acid showed higher germination percentage
ranging from 93.94 to 98.48% under polyhouse
conditions. A preliminary experiment for drying of wild
perennial pepper weed (Lepidium latifolium) was carried
out in solar house-cum-dryer at Leh. The drying of
L. latifolium was completed within 7 hours under
complete natural convection drying system, when the
solar radiation varied from 379 to 1142 W m” for that
particular day. Drying of different varieties of apricots
namely, local, Ldong mar, Tokpo pa and Halman were
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3R BT AMS G B fAf=T {5l &I g w1 &M also carried out during the apricot fruiting season from

oY fopam a7 | 3= 9 STa gal & aren %G”,ﬂ BT e =i August to September. It was found that the drying time of
apricots increased for different samples in the order of

split blanched<split fresh<whole blanched<whole fresh.

SATGT FHA T Sld(d $9® ghsi bl GaE™ H & G0
I |

R 810 faft= diy faem Famel & Su=iRa Gfored ST & sigror uftrerddr &1 didiesy 3 qeifed

Fig. 8.10 Evaluation of germination percentage of salix cuttings treated with different plant growth regulators
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Socio-economic Investigation and Evaluation

urett fer ® weifera it wonferit @ favermor

qrell fTel # 45 Al @ 136 fa gRIR | U= foy
Y JrIfHeh AThs] BT SUANT DR Faford Hiy Jomferal s
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Ml & o 9 9 IR Ths (A 10 Tfcrerd) 9y Ty |
7ot @Y 3fad a1fifes aut 653 A, <ol @1 712 | BN A7
A & S 20 Tl A9RT & RFers & i urn T
<ife 35 wfcrera famt & urg gof @ <1if¥re R &
Jfaem Sucter o | el § Sy yonferal # Sy Ira wad,
UTE, IR W¥el, IRTEE IR Hi—arfrat emfie off
(rferaT 9.1) | AT 3R FAT B HHI: 70 IR 47 uforera
qRART §IRT UTAT ST & STafh gy 3R 9 UTel o9
27 3R 9 uforerd gRaRT gRT fhar ST 8| eRel W W
T, A, IH IR A T AT HRAT HA: 4, 4, 8 AR 30
o DY TS | IRT B! & Wl 3R ST Aghy Afffera
@1 fagr & HRT 87 ufawrd uRIRl & fou aged ures
TART U@ S o7 | 82 WfoRra fhAl gRT aui SR
iR fafera <= Rerfomt # a1 wadt a1 @l @ Sy off
(fereT 9.2) | aTTaTt Hoa (Hed), g, IMwg 3R R)
iR Afesrat @ el s 8 *fR 15 ufarerd fear grRT ot
ST oY | BN A IR WSS 9qRg BN ari=idb! Jofliad & U
¥ o g | avf, R, ga1 & ybR 3R HR-—wrerary
Rerferdl # <mae fr=1ar & SR el 4 BN gonferi 5
Igd 31 fafderar <t &1 718 |

Analysis of prevailing farming systems in Pali district

The farming systems prevailing in Pali district were
characterized using the primary data collected from 136
farm households across 45 villages. The average
operational land holding size was 3.4 ha. Majority of the
farmers had one and two fragments of land holdings (38%
each) and significant number of them had three and four
fragments (10% each). Average annual rainfall in the
district was 653mm. Only 20% of the cultivated land was
under irrigation but 35% farmers had access to either full
or partial irrigation. The farming systems in the district
comprised of arable crops, livestock, forage/fodder crops,
horticulture and agroforestry (Table 9.1). Cows and
buffaloes were reared by 70 and 47% households,
respectively while goat and sheep rearing were practiced
by 27 and 9% households respectively in the district.
Average household herd size of cows, buffaloes, goat and
sheep was 4, 4, 8 and 30, respectively. Livestock rearing
was predominantly secondary enterprise for 87%
households because of cultivation of fodder crops and
access to dairy cooperatives. Fodder crops were cultivated
in both rainfed and irrigated conditions by 82% farmers
(Table 9.2). Cultivation of horticultural crops (henna,
lime, guava and ber) and vegetables were undertaken by 8
and 15% farmers, respectively. Khejri was the
predominant agroforestry species on the farmlands. Wide
diversity in farming systems was observed due to
variation in rainfall, irrigation, soil type and agro-climatic
conditions within the district.

arferat 9.1 uTell ftet # FfY el & wedl B uPpfa IR IR

Table 9.1 Nature and extent of farming system components in Pali district

Farming system components

Arable crops (mixed cropping/sole crops)
Agroforestry trees

Livestock (large and small ruminants)
Horticulture (fruit plants including henna)
Horticulture (vegetables)

Fodder crops
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Number of households

f %
136 100
131 96
118 87

37 27

30 22
111 82
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Table 9.2 Existing farming systems in Pali district

Farming system components (number of components)

Number of households

f %
Crops (1) 4 2.9
Crops + agroforestry trees (2) 17 12.5
Crops + livestock + fodder crops (3) 1 0.7
Crops + livestock + agroforestry trees (3) 2 1.5
Crops + horticulture + agroforestry trees (3) 1 0.7
Crops + agroforestry trees + fodder crops (3) 14 10.3
Crops + livestock + agroforestry trees + fodder crops (4) 65 47.8
Crops + horticulture + agroforestry trees + fodder crops (4) 3 2.2
Crops + livestock + agroforestry trees + fodder crops + horticulture (5) 29 213
Miscellaneous (minor FSs not represented in the above categories) - <1.0
Total 136 100

ST forer # weifera s yonferat st favermor

SR 7ot 3 wrerfies iR T Sfidsl &1 SUART
IR gaferd Y yonferat &1 fageryor fomar o | f5er o
airaa arfiies auf 164 A, <<t @1 73 | forer # Sy yonferat
H PV IFY B, U, IRT B, Hy—ar-ial AR
ETETT WA o1 | fSTel § BT I el e=hal 11,20,715
ISR AT W1 el & el |Tiferds &3 &l 29.2 ufderd
feear 8| Wl & dgd aut menRa ok Rifed & s
6,21,179 TIIR (55.43 TfIerd) 3fR 4,99,536 TICIR (44.57
IfeTe) U TRAT | SR 3R UIRERT dediel H e gIRT
s urg g, Safd Wi TR Jewidl § egadd g1 ers
T T | T B d'd ot Rfd e # e iR cEdd
R &1 ane™ Hae: 58 IR 42 UREA o1 &R
(482,199 TACIR), dTORT (1,22,328 TIIR), I (56,404
TIR), et (7,787 TIRR) 3R IS (6,374 BTICAR) ST
NI Bl auf e uRRerfaal # S St off, safes
HIHel (41,216 TaCAR) AR IRSI (4,566 TacaR) fafa
gRRefA § SIS S aTell ATaATIS Heet off | f57el #
HUT A Fba) BT & T H TS TS | X&) B AT § o1
(1,71,163 TIRI), IRT (74,071 TICAR), ARAT (45,603
TICAR), SHITA (37,362 TACI), g (9,466 TACIR) AR
S (734 TICIR) DI Wl <Y TS | 7ot # @ 0T et
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Analysis of prevailing farming systems in Jaisalmer
district

Farming systems in Jaisalmer district were
characterized using primary and secondary data. The
average annual rainfall in the district was 164 mm. The
farming systems in the district comprised of arable crops,
livestock, forage crops, agroforestry and horticulture.
Total cultivated area was 11,20,715 ha accounting for
29.2% of the total geographical area of the district.
Rainfed and irrigated area under cultivation was 6,21,179
ha (55.43%) and 4,99,536 ha (44.57%), respectively.
Canal irrigation was found in Jaisalmer and Pokharan
tehsils, whereas tubewells were found in all the four
tehsils. Canal and tubewell irrigation contributed 58 and
42%, respectively of the total irrigated area under
cultivation. The kharif crops such as clusterbean
(4,82,199 ha), pearl millet (1,22,328 ha), mung bean
(56,404 ha), sesame (7,787 ha) and moth bean (6,374 ha)
were cultivated under rainfed conditions whereas
groundnut (41,216 ha) and castor (4,566 ha) were the
commercial crops grown under irrigated conditions.
Cotton was also emerging as the cash crop in the district.
Chickpea (1,71,163 ha), cumin (74,071 ha), mustard
(45,603 ha), isabgol (37,362 ha), wheat (9,466 ha) and
barley (734 ha) were cultivated in rabi season. Khadins
were found in the district in which chickpea, mustard,
taramira and wheat were cultivated under conserved



aiffes gftdes 2023
Annual Report 2023

AP
ICAR

o1 w=fera =0 a1 Rerfay § =1, 9=dl, IRMHRT IR 1%
BT A B I & | el 3 UR[E EReE 92 T, 49, ¥,
B 3R He DI AT HAI: 13.64, 0.27, 37.19, 47.48 3R
1.57 FIIRIT GSi BI g | ARG FURT FaeEl iR iR
qR[eIROT AT @TUeD aRTS 0T Aot AT fo7et 3§ Uab 7@ Hiy
TOTTel! © | AT HURT FRATe] OIRY TR, 3R, 3R
(STeTIEvT &73) 3MfE ¥ b IR TRITTET BT &b 87,512
IR GOl BT | 7ot MR, SR IR TR & TS
I 1 U1 Y | WOTSI, e, ST 99, I¥1 3R A T
R UTE ST aTell T HfY a1t / Ig3eiia g of |
foart gRT T S § a1 Bl (FIRT 9101, @RT
SR, Rstan) &iik Afestal &1 Wil qred: TNe] SUANT & forg
Rafera aRRerfoi & @1 Sl & |

qfyendt TeReT U GHIEE SUST ¥ WruiieeR- Nt

e

ST & 1Y SEQR 76l & & il [qetrsT iR oofl
AT IS iy F AR 719 J27 TSt @i o FurRT,
SafeTaTaTE, ATEfer iR IaR T oofl &dlid 3 ARSI,
SR, el R g8l TR Bl =GuE B |
AraTTE—3nffd sfik a—Hifdd ATIES & MR TR 180
PG URART H 3MHS THEAT By MY 3IR Srfrdmas o
Tl BRI B IgSeedI U Theiip Pl SUANT HRD
DT fgetyor favar 737 | faweryor e+ &5 @ 60 URARI
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Al 7, $HD o1y B & U1 Sffdhdd 5 gaeaR A,
AT 180 &A1 @ o wIfad 31R 1,76,003 T (3IferHaH
&AAT 3,00,000 TUA) faer gofl @7 Smawgdar g
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moisture conditions. The livestock population comprised
of cattle (13.64%), buffalo (0.27%), sheep (37.19%), goat
(47.48%) and camel (1.57%). The pastoralism/extensive
grazing system depended on community property
resources (CPRs). Permanent pastures consisting of CPRs
such as gauchars (grazing lands), orans (sacred groves),
aagors (catchment areas), etc. accounted for an area of
87,512 ha. Commercial orchards of pomegranate, ber and
date palm were also found in the district. Khejri, jaal, desi
babool, beri and kumat were the predominant
agroforestry/multi-purpose species found on the
farmlands. Cultivation of fodder crops (fodder bajra,
fodder sorghum, lucerne) and vegetables was undertaken
mainly for domestic use by limited number of farmers
under irrigated conditions.

Socio-economic modelling for resource utilization in
western Rajasthan

Two blocks from Jodhpur district namely Bilara and
Luni and 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 for the study. The
data on socio-economic and bio-physical parameters were
collected from 180 farm households and the best
combination of enterprises that could give maximum
profit in the given condition to a given farmer was
calculated using multi-objective programing technique.
The analysis was based on primary data collected from 60
farm households from the study area. It was found that for
Bilara block, maximum profit of Rs. 3,22,221 could be
obtained during kharif season from a combination of
mung bean, sorghum and cotton grown under the area of
0.85, 1.0, and 3.14 ha, respectively, with the assumptions
that the land available with the farmer is maximum 5 ha,
labour utilized is <180 man-days and capital invested is
Rs. 1,76,003 having the maximum capacity of Rs.
3,00,000 with the farmer (Table 9.3). Similarly, during
rabi season a combination of wheat and cumin in an area
of 1 and 4 ha could give a maximum profit of Rs. 6,37,772
with the conditions that constraints of land and labour
were same as kharif season and capital constraint
of Rs. 1,87,571 with the maximum capacity of Rs.
3,00,000. In Luni block only kharif crops were taken
because of limited or no irrigation. A combination of
mung bean, clusterbean and pearl millet in an area of
1.0,4.07 and 1.50 ha could give a maximum profit of Rs.
1,85,039 with the constraints of land, labour and
capital (Table 9.4).
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Table 9.3 Profit maximization in Bilara block in kharif and rabi seasons

Particulars Final value Constraint Zmax
Kharif season
Constraint Land (ha) 5 5 Rs. 3,22,221
Labour (man-days) 180 180
Capital (Rs.) 1,76,003 3,00,000
Crops (ha) Mung bean 0.85
Sorghum 1.00
Cotton 3.14
Rabi season
Constraint Land (ha) 5 5.00 Rs. 6,37,772
Labour (man-days) 180 180
Capital (Rs.) 1,87,571 3,00,000
Crops (ha) Wheat 1.0
Cumin 4.0
qTfeThT 9.4 W% & AN H Tl i H 3ffedhdd o
Table 9.4 Profit maximization in Luni block in kharif season
Particular Final value Constraint Zmax
Kharif season
Constraint Land (ha) 6.57 7.00 Rs. 1,85,039
Labour (man-days) 130.88 365.00
Capital (Rs.) 1,00,000 1,00,000
Crops (ha) Mung bean 1.00
Clusterbean 4.07
Pearl millet 1.50

e W foramt & ©dal W vefea v orterst <hr
anfefer Ueaier

dIeTR fSTel & 57 7fal # 369 HYB URART H TdHa
fhu U Trfie Sifeel & STANT e H SId ((THR
AR THS), THE TCH] R 3R & v H Faferd iy
yonferdl 1 fageiyor faar war| Ryens &1 Suderd &
IR WR fHAM IRaRT &1 A9 Aus &R0 Jor quf
meniRa, R A der R o gul smenRa g1 H
@ yaferd HY yonfordl & avi & oy ereT—arerT
FqHEIHa b AT | aul mend, Rifed qom qui ameniRd
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Economic evaluation of farming systems prevailing on
farmers' fields in Bikaner

Farming systems prevailing in Bikaner district were
characterized in terms of land holding (size and
fragments), major components and economics using
primary data collected from 369 farm households across
57 villages of Bikaner district. Three broad categories of
farm households based on availability of irrigation i.e.,
rainfed, irrigated lands and having both irrigated and
rainfed land were grouped separately for characterization
of prevailing farming systems. The average operational
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land holding in rainfed, irrigated and having both rainfed
and irrigated lands were 8.21, 6.39 and 9.27 ha per farm
household, respectively. Majority (62.3% to 74.4%) of
households belong to medium and semi-medium category
(2-10 ha). Large farmers (>10 ha) have 16 to 34.9% share
while the small and marginal farmers (<2 ha) constituted
less than 11% of total farming community. Majority
(>70%) of households had 2 to 3 fragments of lands. Forty
per cent households had two fragments of operational
land holding while 35.50% had 3 fragments of land
holding.

Crops, agroforestry, livestock, vegetables and fruit
trees were major components of the prevailing farming
systems and their relative contributions varied
substantially among different production systems.
Amongst the different components, arable crops,
agroforestry and livestock were major components while
vegetables and fruits were seen in 46 and 31% of
households, respectively. Overall, averaged across all
three production systems, the crops (C) + agroforestry
(AF) + livestock (LS) + horticulture (H) and C+AF+LS
were major farming systems which had 53 and 43% share,
respectively. C+AF+LS was the major farming system
(73%) in rainfed condition while C+AF+LS+H was the
major farming system in irrigated (64%) as well as both
irrigated and rainfed (69%) condition (Fig. 9.1).

Moth bean, clusterbean, pearl millet were the major
arable crop components (> 65% of households) of rainfed
farming system in kharif and about one fourth of
households had taramira during rabi season. Groundnut,
clusterbean, wheat, mustard and chickpea were major
arable crops of irrigated farming systems. Average
number of agroforestry trees per farm household was
47.1, 32.3 and 52.2 in rainfed, irrigated and both rainfed
and irrigated, respectively. Average number of dairy
animals i.e. cow and buffalo were 4.9, 4.4 and 4.0 in
rainfed, irrigated and both rainfed and irrigated,
respectively. Average number of small ruminants (goat
and sheep) was 12.8,2.9 and 10.5 in rainfed, irrigated and
bothrainfed and irrigated, respectively.

The net return varied substantially from Rs. 9x10" to
87.2x10" per annum per household among different
farming and production systems. Integration of livestock,
horticulture or both with C+AF had higher net return than
C+AF alone across all three production systems.
Integration of livestock with C+AF was more
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Fig. 9.1 Farming systems in Bikaner district
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remunerative than integration of horticulture with C+AF.
The C+AF+LS+H had highest net return followed by
C+AF+LS farming system. The C+AF+LS+H had 2.7-
and 1.8-folds higher net return than C+AF farming system
under rainfed and irrigated conditions, respectively. Water
scarcity followed by high cost of inputs, inadequate price
and storage facilities for agricultural produce, inadequate
access to technical know-how, social factors, scarcity of
farm labour and credit, lack of transportation facilities,
lack of improved quality seed were the major constraints
in order to their magnitude perceived by the farmers for
adopting farming systems.

People's participation in sustainable management of
CPRs

Impact of common property resources (CPRs) on
livelihood and socio-economic status of villagers and
extent of people's participation in planning, development
and management of CPRs was studied in Bikaner and
Jaisalmer districts. The data were collected from 120
beneficiaries of 6 selected villages of Pugal and
Khajuwala tehsils of Bikaner district and 60 beneficiaries
of 3 selected villages of Pokharan tehsil of Jaisalmer.

Peoples' participation in management of CPRs: The
maximum participation (58%) was exhibited by
respondents in development stage of CPRs, followed by
55.7% participation in maintenance stage and 54%
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participation in planning stage of CPRs. According to
peoples' participation index (PPI) value, the overall extent
of people's participation in management of CPRs was
55% (Table 9.5).

Ecosystem services from water pond and pasture land
under CPRs: The average annual availability of pond
water was for 9.1 months in all the selected villages and
about 10.03 animals of each family were drinking 88.5 L
of water every day from the ponds. Due to increase in
recharge of groundwater from the ponds, cropping
intensity increased by 25% in nearby farms. Average 36.5
L of water was used by each family every day for
domestic use. In addition, about 1140 kg fuel wood and
31.04 kg food materials such as ker, sangari, ber,
khumbhi, khimpoli, phogla and gum were collected by
each family during the whole year from grazing lands of
the CPRs.

Density of trees, bushes and grasses in pasture CPRs:
In pasture lands of CPRs, the density of major tree species
viz., Israeli babool (Acacia tortilis), khejri (Prosopis
cineraria), babul (Acacia nilotica), jaal (Salvadora
persica), and non-palatable mesquite (Prosopis juliflora)
were 44, 15,7, 4 and 48 plants ha”, respectivily. Similarly,
the density of major palatable bushes viz., phog
(Calligonum polygonoides), jharberi (Ziziphus
nummularia), kair (Capparis decidua), bavli (Acacia
jacquemontii) and lana (Haloxylon salicornicum) was
580, 23, 19, 25, 28 plants ha”, respectively. While the
density of non-palatable bushes viz., khimp (Leptadenia
pyrotechnica) and aak (Calotropis gigantea) was 461 and
43 plants ha', respectively. Predominantly, palatable
grasses such as ganthia (Ochthochloa compressa), bhurut
(Cenchrus biflorus), sewan (Lasiurus sindicus), dhaman

dTfeTdT 9.5 IBMR 3R R e & =raf~g wifar

H AHES FuRl SEEEl & g€9gE § ANl bl AR

Table 9.5 People’s participation in management of CPRs in selected tehsils in Bikaner and Jaisalmer districts

Stages of CPR management

Pugal

(N=60)
(%)
Planning 473
Development 52.7
Maintenance 51.3
Overall Peoples’ Participation Index 49.8

Number of farmers (N) Pool
. N=180
Khajuwala Pokharan (%)
(N=60) (N=60)
(%) (%)
445 70.3 54.0
50.3 70.9 58.0
47.8 68.0 55.7
47.5 67.7 55.0
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(Cenchrus ciliaris), and palatable forbs such as bekar,
kanti and lapdi were found in pasture lands of CPRs while
the non-palatable forbs included dhamasa (Fagonia
arabica). The average dry biomass productivity of grasses
in pasture lands of CPRs was recorded to be 560 kg ha™.

Assessment of ecosystems,
institutions

agribusiness and

Impact assessment of sand dune stabilization
technology: The impact of implementing sand dune
stabilization (SDS) technology was evaluated. The
governance and management strategies employed for
common property resources (CPRs) in arid region of
Rajasthan were also examined. The sand dune
stabilization technology was developed by CAZRI,
Jodhpur during 1960s and it was adopted by the state
forest department and stabilization of sand dune has been
done through various schemes viz.,, Maru Vikas
Pariyojana (1986-87 to 1994-95), combating
desertification program (1999-2000 to 2011-12) and
climate change and combating desertification (2013-14 to
till date) with the collaborations of Government of
India and Government of Rajasthan. Approximately 4.4
lakh hectare area of sand dune has been stabilized till
2022-23 (Fig.9.2).

I3 9.2. b TORAM H X0 & <l & ReRIHROT BT WP ash

Fig. 9.2 Adoption curve of sand dune stabilization in arid Rajasthan
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Focus group discussions (FGDs) were conducted at
various locations for assessment of impact of SDS
technology. The soil samples from various locations were
collected and analysed for soil physico-chemical
properties (Fig. 9.3). The stabilized sand dune exhibited
an average pH of 8.34, electrical conductivity (EC) of
0.09 dS m", organic carbon (OC) content of 0.17%,
phosphorus (P) 79 kg ha”, and potassium (K) availability
of 212 kg ha". In contrast, the unstabilized sand dune
displayed different average values, with a pH of 8.75, EC
0f0.09 dSm™, OC 0f 0.06%, P of 45 kg ha, and K of 151
kg ha™. It can be concluded that the presence of SDS has
led to improvement in OC, N, P, and K levels.

o 9.3 ReR 3R AR ¥d & <Iail @I JaT & i o1
Fig. 9.3 Soil chemical properties of stabilized (S) and unstabilized (US) sand dunes
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Governance and management of common property
resources: Grazing lands (pasture and oran), wastelands
and village water bodies were major CPRs in Bikaner
district. The study was conducted in three villages
(Jangloo, Kanrisar Bhatiyan and Thukariyasar) of three
tehsils (Nokha, Poogal and Sri Dungargarh) of the district.
The average coverage of CPRs was about 14.6% of total
geographical area of villages. The population density
ranged from 12 to 92 persons km” with an average of 60
persons km”. On an average, ~ 42 persons per 10 ha area
of CPRs was recorded. On an average, CPRs provided 11
to 42% of total feed requirement of non-milking livestock
and 7 to 28% of total feed requirement of milking
livestock. The physical output varied substantially among
CPRs, being greater in oran than from pasture and
wasteland. Fodder and fuel wood were major economic
products followed by food and thatching materials. On an
average, the value of economic products was Rs. 6.1
thousand ha™ for pasture/wasteland and 10.6 thousand ha™
for oran. The area under CPRs has declined rapidly and
the number of persons per 10 ha of CPR increased 2-3
times across the different states of the country.
Governance and regulation of CPRs is the responsibilities
of gram panchayats. Gram panchayat had paucity of funds
for the development of CPRs.

Assessment of adoption gaps in farming systems of
Jaisalmer

A total of 75 farmers, 15 each from Tejwa, Fusasar,
Fatehgarh, Sadrau and Lawa villages of Jaisalmer district
were selected to study the adoption gap from crop-
livestock based farming systems. Infrastructure and
financial constraints ranked first among all the constraints
because farmer lack money to purchase inputs such as
hybrid seed, planting material, fertilizers etc. for
farming. Technological constraints ranked third where
lack of the awareness about insect pest control was the
major one. Other constraints found were lack of farmer
organization, organized mandi and remunerative price for
the produce.

Indigenous traditional knowledge of Ladakh region

A survey was carried out in Sankoo and Staktsekhar
villages in Kargil district, Garkhon village in the Aryan
valley and Turtuk in Nubra valley to record the prevalence
of indigenous traditional knowledge (ITKs) among the
farming community of Ladakh region. Respondents were
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interviewed to obtain responses about ITKs in crop
cultivation and changes over the time, soil conservation
practices, climate and time indicators, water distribution
systems, post-harvest processing tools and techniques,
post-harvest products and their processing, agroforestry
scenario etc. Curd churning in goat skin is still under
practice of the farming community of this region and it is
considered that the loss of butter in this method is less
(Fig.9.4). Natural cold stores are used for storage of dairy
products and wools by the farming community. Flour like
Koltan and Palphey are still important part of diet of this
region. A plant named Khampa is traditionally used as an
insect repellent. The ITK with respect to weather
condition of the next day is indicated by the red colour of
the clouds during dusk and dawn.

I 9.4 TR 7T ¥ T2 FoH &1 INUIRSG A BT vewT

Fig 9.4 Farmer demonstrating traditional method of churning curd in Garkhon village
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Technology Assessment, Refinement and Transfer
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Sustainable livelihood interventions for augmenting
smalllandholders' income

Improved cultivars for enhancing crop productivity:
In rabi season, improved varieties of cumin (GC-4 and
CZC-94), wheat (GW-11 and MP-1201) and mustard
(NRCHB-101) enhanced crop productivity (Fig. 10.1).
Cumin variety CZC-94 (Fig. 10.2) commenced flowering
and maturity earlier than GC-4. Also, var. CZC-94
germinated with two irrigations only as compared to three
irrigations required for GC-4. Varieties GC-4 and CZC-94
further resulted in 38.5 and 21.8% increase in cumin yield,
respectively, over farm-owned seeds (FOS). Likewise,
wheat var. GW-11 and MP-1201 resulted in 27.2 and
18.2% increase in grain yield, respectively over FOS.
Similarly, mustard var. NRCHB-101 revealed 23.9%
yield increase over local variety. The improved varieties
of wheat, cumin and mustard resulted in additional returns
ofRs. 15,720, Rs. 15,284 and Rs. 2,314, respectively, over
FOS.

In kharif season, improved cultivars of mung bean
(IPM 205-7, MH-421 and GM-5) outperformed the local
variety in terms of seed yield (Fig. 10.3) and net returns,
with var. MH-421 giving the highest seed yield (626 kg
ha') and additional returns of Rs. 9,773 ha". Similarly,
clusterbean var. RGC-936 and moth bean cultivar
CAZRI-Moth-2 surpassed their local cultivars, yielding

Cumin [N=40} Mustard [N=20}

3 101 fPAMl & Wal R g, IAT 3R SIRT 3 I+ fHEA! T g5e[

Fig. 10.1 Performance of improved varieties of wheat, mustard and cumin at farmers' fields
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Fig. 10.2 Cumin variety CZC-94 at a farmer's field
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Mung bean (N=30]

Cluster bean [N=20}

additional returns of Rs. 2,502 and 3,390 ha™, respectively
(Fig. 10.3). Likewise, pearl millet var. MPMH-17 resulted
in 22.9% increase in yield with additional net return of Rs.
4,200 ha™ as compared to FOS.

CAZRI
MOTH-2
Moth bean (N=10)

MPMH-17

Pearl millet {N=40)

3 103 fPaMl & Wdl W 1, GR, ORT R HS B I fHEi B geE

Fig. 10.3 Performance of improved varieties of mung bean, clusterbean, pearl millet and moth bean at farmers' fields
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Impact of feeding multi-nutrient feed block to
livestock on milk yield: Impact of feeding multi-nutrient
feed blocks was assessed on bovine milk yield during 16-
week period. Results indicated increase of 73 L in milk
yield of buffaloes with a net profit of Rs. 1,800 and
benefit-cost (B:C) ratio of 1.61. However, cows exhibited
79.5 Lincrease in milk, resulting in Rs. 2,060 as additional
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. reduction in milk yield. On the other hand, combined
(.95 Afrerc) P Pl <ot T | GG AR, 2 o e feeding of 2 kg concentrate and 1 kg azolla increased the

3R 1 b, arsiren ﬁg@?ﬁ BT RIAT A ST i vieldby 121 (2.63%).
12 ©iTeR (2.63 HiRrd) gf?g'gsﬂ Income diversification through ber in rainfed

qui-meniid Wt § 9T & weaw | ea fafaefiewor:  farming: The average fruit yield of ber cv. Gola planted in
QIITaTT UATId @ Tiat § 2019 H SFITC 7Y M e 9k 2019 ranged from 51 to 62 kg plant” and fruit yield of ber
PY T Bl IUST 51 I 62 fbIT. Uy diem <t a7 T8 3R planted in 2017 ranged from 74 to 90 kg plant™ in villages
2017 ¥ ST 7T SR &Y Bl SUST 74 & 90 fb.4T. wfy e of Popawas Panchayat (Table 10.1). Average income from
a7 1S (@ferT 10.1) | 9 2017 3R 2019 F TG Y AT each fruit bearing plants ranged from Rs. 2,960- 3,600 and
e . \ _ Rs. 1,920-2,480 for the orchards planted in 2017 and
jﬁ_:1 920 & 2 481?1;; — ;?T 2960 ¥ 3,600 2019, respectively.

aifetT 10.1 fAfd=T 7Tt & 9% B b el B SATSHAT R gedm

Table 10.1 Productivity and economics of ber cv. Gola in different villages

Village No. of Average fruit yield (kg plant™) Income* (Rs. plant™)
farmers
6" year (4™ year) (6™ year) (4™ year)
(Planted in 2017) (Planted in 2019)
Ghantiyala 8 78 51 3120 2040
Popawas 7 74 48 2960 1920
Sirodi 5 90 62 3600 2480

*Price of ber fruits Rs. 40 kg™

Tehigha (W TUTTEA: quf—emenRa Yaildd Py yomell @ 2 Integrated farming system: A rainfed integrated
BICIUR Hisel ¥ WP BT Bl SRR SIORT, G, R (S & farming system (IFS) model of 2 ha comprising of kharif
S S S T SR e ST A S o e crops like pearl millet, mung bean, clusterbean etc. with

) . . diversified enterprises like pulses intercropped with ber,
JNR—Hd & wY H STl DI A far a1 {4 1.67 P bt PP
and oyster mushroom was estimated to generate annual

EZSIEESIL RELE @ A 1'00'2_43 AEE aﬁ_ G iq;- income of Rs. 1,00,243 with B:C ratio of 1.67. Similarly,
A g8 | X1 ARE, WA &1 ol Riferd gomet #, <di # irrigated IFS module of same area with wheat, cumin and

g, SIRT 3R 41 & 1T YhIdhd B YoTell #isyel 3k~ mustard during rabi season and ber with vegetables like

WD I G oG afsorat @ik Ged SgH & w9 § onion and having oyster mushroom as ancillary enterprise

SHfvER TR G BT W 2.02 B AT ST & generated income of Rs. 3,37,349 annually with B:C ratio
o o 0f2.02 (Fig. 10.4).

T 3,37,349 FU B A1 I g5 (I 10.4) | (Fig )

Technology interventions for improving livestock

Uit T g Ugie Scare § gan production
SEqR el & =R @l T qreRdT, SR, Based on identified gaps in terms of knowledge, skill
qiferar 3R SidEreT ¥ UUEdl & &, HIerd AR and attitude of livestock keepers in four villages of
%fﬁccmw BT U B U TR Ire—ufReR ufderor &k Jodhpur district namely, Balarwa, Bisalpur, Bankliya and
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Fig. 10.4 Component income and total income of rainfed and irrigated integrated farming system models in arid regions

AT SR SR I SRS fhy 1 | geuTetei
% ARV & 91 & ATER BT eI HAY: ER, ToT+,
TR ST IR STaTT U213l H gaaa & |aw # fohar
T | Y FHhTer 1 FEl UG &I UTerd B (54.5 Hferd),
FeEiRa w9 dmr & AiaR ugell IR gg e (495
mfcrerd), 313 Weilfadl & foy M gRh (49 mfcrerd), s
G (46 HCIRIC) 37R ATER B GRIP Y& PR & FdBR
H ugel 3R 9% # 31fd®w uRadH (34.5 wfrera) < MU |
faf=1 AraAl H IR @Y SuArdr (17 9ferd), TR 7gd &
IR H SIRTeehdT (15.5 Hfera), STa”] & faff=1 gl o
JET—3TeT ¥@H (15 ufcrerd), Sfm Tl (14 wforera),
AT dHIRAT & folg SratavoT (12 Tfderd) iR gRuw
HeueT Y # (11 wferera) § o uRady 3 Y|
e WOl & GHAT H HHT (11 Ufoera) iR gaast
URRITET 1 Iucterdr (02 Hferd) # 9gd &9 uRad axdr
T (o 105 T Q) | dUTGeA! 9 BT SUALIAT H Bl
aRee= el <= T | 57 Tebeilepl UR <ga AT fdedget A
T &l ST I8 3N JUTT 17 | U1 & 918 g
P UGEAR H 1—25 W & gfg & Aegq 9 g A
TREc T 1T |

facerer o oFft =it § wIlEH & fal@ smER WeEH
quTTett

Y8 FIT SEYR Tl & a1 Al B 45 B URARI
I Uhd BT TU grfie sidsl W) ARG B | 3egdT b
foy femsT <ife @ @R Tl Jar @Ry Hiergz, 9,
P IR AT ToIr ol @ifd & IR TTal I AT,
gal, Hedl 3R T B ggEr Bl s | I§ U AT 1P
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Dantiwada, 11 off campus trainings and three
entrepreneurial motivation exercises were conducted.
The post-training behavior of livestock keepers was
studied in terms of changes in feeding, breeding,
healthcare and housing practices. High before-after
changes were observed (Fig. 10.5 a-d) for the right
milking practice (54.5%), feeding colostrum within the
prescribed time limit (49.5%), deworming for gastro
intestinal parasites (49%), weaning (46%) and providing
feed supplements (34.5%). Some amount of changes were
observed in availability of fodder in different seasons
(17%), awareness about breed significance (15.5%),
keeping different groups of animals separately (15%),
artificial insemination (14%), vaccination for common
diseases (12%) and reduced foot and mouth disease
(11%). Very little change was observed in reduced ecto-
parasite infestation (11%) and availability of pucca
animal shed (2%). No change was observed in availability
of pedigreed bull. The technologies that require minimum
or no cost were adopted more. Change in income after
training was observed through increase in milk yield by
1-2.5%.

Feeding management system for livestock in Bilara
and Luni blocks

The study is based on primary data collected from 45
farm households of two blocks of Jodhpur district. Four
villages from Bilara block namely Khariya Meethapur,
Bhavi, Kalauna and Pichiyak and four villages from Luni
block namely Nandwan, Dhawa, Melba and Luni were
identified for the study. It was observed that the main
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Fig. 10.5 Behaviour changes of livestock keepers in (a) feeding, (b) breeding, (c) health care and (d) housing practices

faaTeT <ife H 93 Tfderd uRari & foy IR &1 g&=1 dra
YT T T T Y 7 TR STRGTT TRATE YA R iR
o | T <l H 67 fTeId STRGTAT 31U+ Wd ¥, 20 HfaRrd
TIOR3 311X 13 IR RIS Y A AR B Argegaar I
B 9 |

REETUIT YEERIUT & ATeH W SAfHar faesrma

I, Hardl, AR, IR, 3NS5, AT, G, HfeaTer iR
99 &5 dTcl 230 PG URART BT AdeToT foar 1 foraH
Bl 315 ITRGTAT ATHSA 2 | IIORT D e TadIUHTE—17
& Quregol 417 Seured & fog @iw H g9 wifdl H 133
JH URh YR @Y MU SiEl BEd dels @ dIg
TR & ARIH W W@ GEIdl gl (THUSN) gRT
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source of fodder for 93% of respondents in Bilara block
was through own farm. For the remaining 7%
respondents it was through pasture lands. In Luni block,
67% respondents were found to produce fodder from own
farm, 20% purchased from market and 13% fulfilled their
fodder requirement from pasture lands.

Entrepreneurship development through post-harvest
processing

Survey of 230 farm families covering Bhopalgarh,
Osian, Balesar, Luni, Dhawa, Bapini, Phalodi, Mandore,
Shergarh, Aau, Chamu, Sekhala, Ghantiyala and Bap
clusters of Jodhpur district was done with 315
respondents. Front line demonstrations on 133 farms were
conducted in 10 villages during kharif season for quality
grain production of pearl millet (var. MPMH-17), where
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A PV H Iereiiaar SIerd e o Ugd @l o <81
2 (R 10.6) | @TET URIRGRYT Dgl B FUS Al o1
T fHfoT & ARH | AT dTel ST STE TR HRA
% oIy rcared B I 2 | [orad Sfi9, el 3R
PP AT DI 3T & Repfe Bl FAfa IR &1 Sl
2| M IR WR eregge # faf= wifal & gafrd aRaRt
DI AEERT A ARl o dmHoe Refa § gur gar | 9
dob I &, dfbT uRered, ThUTaTaUesS
AT, B 99d, Aexdl T 0T <A1, YAyl # fdhed
STHT &RAT, A A e (12d)) iR wgary |
AR (d12%T) oiFed & aRfd & 18 | Afgerell 7 =
PR BIS 3R 3 AT bl H U U R
fo R srerat dig foran | $ves Afgarei 1 9o dreer
BT UGeF HRAT, Ah) 1, T & &fd # dreer A
AT offe Y g foram | 59 ufshar # afded enfdfe w9 |
HIH S 2 |

entrepreneurial skill development initiative in secondary
agriculture being taken up by self-help groups (SHGs)
through post-harvest processing (Fig. 10.6). The satellite
food processing centers were encouraged to prepare novel
high-end products through capacity building of farm
women. Regular monitoring was done for recording
quality checks, hygiene and income of farm women. In
general, the participation of the selected families of
various villages in the study has uplifted the social status
of women. They have become familiar with conducting
meetings, banking operations, FSSAI license, small
savings, loaning to members, depositing the installments
to SHG, business to business (B2B) and business to
consumers (B2C) dealings. Women learnt skills for
selling their products, receiving money from customers,
returning change, receiving money by QR code and other
online modes. Farm women have learnt managing the sale
counter, counting cash, clearing counter at the end of
day etc. In the process, women were economically
empowered.

e 10.6 BIATURTT THEHROT TR Uf31eTor

Fig. 10.6 Training on post-harvest processing
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TG e ST SU-HISHT (THETE ) & faia Tfaraterar

AEITS = 3R JRHRAT Herd, IR TRBR
ERT WA Srgfd S Su—aiorT (TERiIgd) o
IRA & Y &3 H ATHAIU—Did b & JJH
HLI, SIYR 3R 3HD IR & dIBR, UTell, STHTHR
Tl &R TR & 4ol il 5 Rerd IR &= srae
dal §RT JIYAT I & S URARI & e & forg
Fraffad faar S T 8| 6Re H gl AT @
T Bg I=1d HY Arenfifear o1 v @1 wmfie o
g WEffRAl § HY wHel, IETaT Hel, UUTe, qaT
UIYT & ARI—ART AR THAT YD GRARI B &
fAmior i) et o | BN wEe! & o arel I, IRTETT
el IR B aife! goifaal & S=id 907 AR
I ST & 3,372 PYB URARI Bl faaRa &1 T
(arferepT 1) | ST ST & 1500 ¥ A& PuD TRARI
BT Je1 Aferd fshrd I, sd—dferd ~RTs I3, foRuTa,
&A1 IR HRAT (AIferaT 2) I BN Iy & faavor o
T 3T | SARDI, P IUGRVIN 3R qHND! TRl &
HAEH ¥ F&T & Ul ¥ gl & AI—A1T Bl Bl I~
feAl @ STANT & IRVAEIHY A~ BHe! a1 3T H 10

15 iR @1 gig g8 | 4191, AR 3R IUHRYT faaRoT

HIHAT B SR IIIRER R FTIRER ufderor 9

Input distribution to the beneficiaries in Jaisalmer district

Activities under Scheduled Cast Sub-Plan (SCSP)

A centrally-sponsored Scheduled Caste Sub-Plan
(SCSP) scheme by the Ministry of Social Justice and
Empowerment, Government of India is being
implemented in arid regions of India by 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 for the
development of Scheduled Caste farm families. 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 SC farm families. Quality seed of
arable crops, improved planting materials of horticultural
crops and agroforestry species were distributed to 3,372
schedule caste farm families (Table 1). Crop
demonstrations were conducted at all the project sites
during both kharif and rabi seasons. More than 1500 farm
families belonging to 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 use
of improved varieties of crops, supported by enhanced
soil nutrition through fertilizers, farm implements and
technological back up, there was an increase of 10-15%
in the yield of different crops. Capacity building programs
such as off-campus and on-campus trainings were
organized during seed, fertilizer and equipment

e el & omfefar @1 smer faavor

Input distribution to the beneficiaries in Bikaner district



aiffes gftdes 2023
Annual Report 2023

AP
ICAR

g T dRiwH s fby v | ¥, <& 3R
qITAT Bl & g ARt R e fasT 8k AdaH
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distribution programs. Field days on improved practices
of kharif, rabi and horticultural crops and exposure visits
of beneficiary farmers to different institutes for
acquainting farmers with latest technologies and services
were also organized. About 2000 farmers have benefited
from trainings on agricultural technologies and exposure
visits to research institutes and kisan melas. The trainings
and exposure visits resulted in knowledge gain on new
agricultural technologies, including livestock rearing and
their nutrition management for enhanced milk yield.

dTferel 1 THAITHA & AT fAaRd smem &R emvifsad Fyd uRaRT &1 |
Table 1 Inputs distributed and number of farm families covered under SCSP

Particulars Jodhpur RRS, RRS, RRS, RRS, Total
Bikaner Pali Jaisalmer Bhuj
Quality seed (kg)
Peartl millet 2100 100 - 600 - 2800
Mung bean 3000 - 3000 800 600 7400
Moth bean 200 2000 800 - 3000
Clusterbean 500 2000 500 800 600 4400
Gram - 3000 2400 990 - 6390
Mustard 300 400 810 200 - 1710
Wheat - 2000 2000 - - 4000
Cumin 300 - - 200 - 500
Fertilizer/nutrient mixture
Urea (45 kg bags) 675 550 200 - 1425
DAP/NPK/MAP (50 kg bags) 675 550 200 100 1525
Multi-nutrient mixture/Azolla (kg) - 1000 222 1222
Planting material/seedlings/cuttings (no.) 300 25000 - 600 2460 28360
No. of demonstrations 600 550 200 400 200 1950
No. of beneficiaries 835 1052 800 449 246 3372
dTfererT 2 THAINHY! & dgd fAdRd PN SuSvr (W) SR Mo ufdrefor
Table 2 Farm equipments distributed (no.) and trainings organised under SCSP
Farm equipments Jodhpur RRS, RRS, RRS, RRS, Total
Bikaner Pali Jaisalmer Bhuj
Sprayers 10 90 - 65 - 165
Seed storage bin - 90 - 100 - 190
Tarpaulin - - 85 - - 85
Kassi 30 - - 100 50 180
Secateur 40 - - - 50 90
Hand weeder 50 52 85 - - 187
Off-campus training/exposure visits (no.) 8 1 1 7 2 19
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I a1 1 | fHAmT & ol I uivievr b erF H o

IATE H YT & 9w wR Smafora o ar | g e
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PR F fHaEl gRT I &5 BT NI

Farmers' visit to the crop fields in Bikaner

Outreach Activities

Training on scientific cultivation of kharif crops was
organized under the SCSP scheme at Ramnagar village
(Balesar block, Jodhpur) on July 7 in which 68 farmers
and farm-women participated. Dr. B.L. Manjunatha
discussed with farmers about the importance of scientific
practices such as use of certified seed of improved
varieties, crop diversification and POP of kharif crops.
The importance of International Year of Millets (IYM-
2023) for promoting millet cultivation could be
manifested through consumption and preparation of
different food products of pearl millet. After the training,
quality seed of pearl millet, mung bean and clusterbean
were distributed to farmers for laying out kharif field
demonstrations.

Two skill development trainings on seed treatment of
rabi crops with Marusena-1 were organized under the
SCSP scheme on November 6 and 8 to the farmers of
Chanchalwa and Ramnagar villages. Coordinator Dr. Ritu
Mawar demonstrated the method of cumin seed treatment
with Marusena-1. She explained that Marusena-1 is a
low-cost technology and can be used for seed treatment of
a wide range of crops to prevent root-borne diseases.
Farmers were imparted with complete technology details
such as dosage, time of treatment and handling of the
Marusena-1. Marusena-1 packets were distributed to
farmers for seed treatment of cumin, mustard and
fenugreek seeds. The trainings were coordinated by Drs.
B.L. Manjunatha, Dipika Hajong and Pramendra.

Farmers' training-cum-exposure visit was organized
for farmers under the SCSP at Regional Research Station,
Bikaner on August 18 on the topic of recent advances in
pearl millet production in dry zone. In this training
program, 45 farm women and farmers from Chani and
Indo Ka Bala villages of Kolayat tehsil participated.

IORT AR HHR B Hdl BT faaRor

Distribution of bajra napier hybrid cuttings
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Under this farmer training-cum-exposure visit, lectures
and discussions on various topics were given by the
scientists. During the program, 25,000 cuttings of bajra
napier hybrid were also distributed among the
participating farmers.

Seven training-cum-group discussions on improved
cultivation practices of kharif and rabi crops along
with input distribution program were organized by RRS,
Jaisalmer. A total of 363 farmers from Meghwalon ki
Dhani, Dedha, Kuchhri, Hadda, Mokla, Chandhan and
Sam villages of Jaisalmer district participated in and
benefited from these programs. Seed of pearl millet,
clusterbean, moth bean, mung bean, cumin, mustard and
chickpea, fertilizers (urea, NPK, MAP), pesticides
(Fipronil 0.3% GR, Carbendezim 12% + Mancozed
63%), and tree seedlings of Kumat, Khejri and Moringa
were distributed among the farmers.

& AT 16 {8 BT ICIaR T (ATelER TedIe, TYR) H 52
q4—2023 FA & fbar AT | Sf. dLUe. HoARr 7 Sedry
gRac 1R |G Bl el § gaad & Hav H o & Yh
3iR 3ref—3h &l H MY S a7l AIS 3T & A8 W
e foaT | fral & fAdrT @R T8 & 9 W)
SUHAT & fTU 9ToRT WM &1 IRORT BT §€ 7 PR & forw
URE T 1T | SBIF BT b AIPHargyu 2028 H I & Ul
U AT & 100 WM ¥ G BT | BRIHA B 919,
fsITIl T @I &3 UeeE! H ST & forg Sdva faaRa
fpy Ty |

fopart &1 gy
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Distribution of seedlings to the farmers

AATeh-TeRa aTg sieeh &7 e vadioddl Jrorr

Scientist-farmers' interface meeting was organized
under SCSP at Utambar village (Balesar tehsil, Jodhpur)
to celebrate International Year of Millets-2023 on May 16
in which 52 farmers and farm women participated. Dr.
B.L. Manjunatha delivered a lecture on the importance of
millets cultivated in arid and semi-arid regions of the
country in the context of climate change and shift in food
habits. Farmers were motivated not to discontinue the
tradition of pearl millet consumption in the name of
development and urbanization. He added that ICAR
would complete 100 golden years of its service to the
nation in 2028. After the program, fertilizers were
distributed to the farmers for use in kharif field
demonstrations.
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Outreach Activities

Field day on kharif crops was organized at Chanchalwa
village (Balesar tehsil, Jodhpur) on September 15 under
the SCSP scheme. Team of scientists and farmers visited
the demonstration field of mung bean (IPM-205-7). The
variety is known for its early maturity (52-55 days),
resistance to yellow mosaic disease, large seeds and yield
up to 1200-1400 kg ha'. A total of 32 farmers and
farmwomen participated in the farmers-scientists
interaction meeting. Shri A.K. Sharma discussed about
the important cultivation practices and management of
insect pests and diseases. Dr. Dipika Hajong talked about
the extension activities and livestock technologies. Dr.
Pramendra provided details on the good marketing
practices for higher selling price.

Activities under Tribal Sub-Plan (TSP)

Extension activities by RRS, Leh under Tribal Sub-
Plan

Tribal Sub-Plan (TSP) was implemented in five
adopted villages of Union Territory of Ladakh to expand
the outreach program of RRS, Leh. Eight new villages
from different areas of Leh and Kargil districts were
added under TSP and several events were conducted.

Eight awareness programs on 'Technological
interventions for livelihood security and income
enhancement' were organized during October-
November by RRS, Leh at eight different villages of
Ladakh valley. A total of 187 farmers of these villages
participated in the programs. The importance of livestock-
based products of the region was also underlined in view

ofincome generation.

A scientist-farmers' interface meeting was organized
on July 18 by RRS, Leh at Sumdho village of Ladakh
valley. A total of 18 farmers of the village participated in
the meeting.

I WRY, ReedRT qa1 BT Aifdl # Maegdmdr qedtdd
Need assessment in Bodh Kharboo, Skidmang and Farka villages
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For empowering tribals of cold arid regions,
improving their standards of living and providing
livelihood security to them, TSP activities were carried
out by RRS, Leh in Shang, Hemis, Likir and Matho,
Sumdho, Thiksay, Stakna, Choglamsar and Farka villages
in different valleys of Ladakh. Several improved inputs
were distributed among 233 beneficiaries of these villages
(Table 3).

qIADT 3 & AU D=, oI GRT S U I & d8d faaid A=t e
Table 3 Input distribution under TSP by RRS, Leh

Name of items Date
Animal feed pellets 15.05.2023
Greenhouse polythene 30.06.2023
Animal feed 05.06.2023
Polythene sheet 12.07.2023
Greenhouse polythene 18.07.2023
Polythene sheet 13.10.2023
Tarpaulin 17.10.2023
Sickle, shoval, pick axe, tarpaulin, 08.11.2023
garden tool kit and polythene sheet

Animal feed 28.11.2023
Animal feed 05.12.2023
Animal feed 05.12.2023

Venue No. of beneficiaries
Shang 40
Shang 40
Hemis 20
Likir and Matho 02
Sumdho 16
Thiksay, Stakna and Choglamsar 03
Sumdho 16
Takmar 24
Sumdho 16
Takmar 24
Farka 32

2T, GART SR THAR Tl H e faaver

Providing quality inputs in Shang, Sumdo and Takmar villages

‘gfdal & SR WHEsE o AfesEt sl ScTe &HeT sgr
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AIGIRIT Dl I Ul T Ry 1S & 4151l D dcar 2023
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On-farm trial on 'Enhancing the production potential
of vegetables in greenhouses during winter' was
initiated in Kharu and Matho villages under TSP.
Seedlings of Siberian kale were raised in low tunnels at
research farm of RRS, Leh. These seedlings and seeds of
Swiss chard were transplanted/sown in greenhouse of
four farmers in the month of October 2023.
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Outreach Activities

Work done by RRS, Pali under Tribal Sub Plan

Scientists-farmers meetings were organized at
Peepla, Goria, Shambharwara and Aradwan villages of
Bali tehsil in Pali district under Tribal Sub-Plan (TSP).
Emphasis was given on adoption of the advanced and
improved technologies for enhancing productivity of
fruits, vegetable and crops in tribal areas. A total of 1170
tribal farmers, including women farmers, participated in
the programs. Agri-inputs viz., DAP fertilizer (150 bags);
tarpaulin (410) and plastic tubs (610) were also
distributed to motivate the farmers.

arell 7ot # Afeer feami &1 e faavon

Distribution of inputs to women farmers in Pali district

‘deh dhic YegT faua WSt & uidterr 23 3k 24
3T BT AT & Tud RIRIET f57el & =ael 3R FRaR
Tital # SIS fby Ty R g i A 30 W 3D
foamt =1 W feram |

Two field trainings on 'Rodent pest management' were
conducted under TSP on August 23 and 24 in Chandela
and Girwar villages of Sirohi district in which more than
30 farmers participated from each village.

Auadl & I8 $dd DIc FEUH W AT AT

Field training on 'Rodent pest management' under TSP
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Crop cafeteria

Demonstrations during both kharif and rabi seasons
were conducted with recommended package of practices
at central research farm of the institute and its Regional
Research Stations (Bikaner, Jaisalmer, Pali and Bhuj) to
showcase the live performance of improved varieties of
major rainfed crops (pearl millet, moth bean, mung bean,
cluster bean, minor millets viz., finger, kodo, proso, little,
foxtail and barnyard millet) and irrigated crops (isabgol,
cumin, fenugreek, grain amaranths, chia, quinoa and
mustard). A large number of farmers, including farm
women, visited the crop cafeteria and visualized the role
of varieties and proper management in increasing their
productivity. Farmers also showed keen interest in new
crops like grain amaranths (Rajgira), chia and quinoa as
potential cash crops for crop diversification, particularly
in view of their drought tolerance and biotic stress
tolerance. Besides farmers, officers of state line
departments, representatives of NGOs and other
dignitaries from research and development institutes
visited the cafeteria and appreciated the efforts.

SEQR H & BEe dIfedl BT IS g3

A field view of rabi crop cafeteria at Jodhpur

Y G
<3 ¥ | AIH3TGT ALRIHI & d1F BIoR] 1 PY griee

IR HE 3T AT H Th1er (4875) IRTETT B H THNX

eI UR JET (ATferdt 4) |

KRISHI Portal

The institute stands at second highest position in
contributing number of publications to KRISHI Portal
among all ICAR institutes in the country with 4875
publications (Table 4).
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Table 4 Contribution of CAZRI to KRISHI Portal

Repository type

Publications (institute and scientists’ publications)

Data inventory (crop and meteorological databases)

Institute technologies

Videos on technologies and institute events

IPR (patents)
CAZRI Krishi App

Images

i reifie i gerr & (dfew)

el Rasa! |aT Yoell & ded 10,086 fHamil, Hud
AfEeT3, BTH, AR 3R 50 T &g WRBR & AfBIRAT
T Ufed &1 wET BT 3R S W @l drenfifear ok
Tfafaferal & erava SR AT (At 5) | gd 3T,
4,820 AMIGDI 7 BIoRI [ARSAT T SR 377 Ulew Bict
TR ARI | AT 8y |

% B BHAT JAT I, HIS, AR AR G (AT
groT, IO, R ', AfUeR), 4 Bl (AR, SR, w1l

Number
4875
57
75
47
15
1

43 institute events

Agricultural Technology Information Centre (ATIC)

Under single window service system, 10,086
farmers, farm women, students, trainees and State/Central
govt. officers visited ATIC who were apprised of the
institute technologies and activities (Table 5). Further,
4,820 visitors watched CAZRI video and 377 benefitted
from ATIC call center service.

Sale of seed of improved varieties of kharif crops
(mung bean: [PM-205-07, MH-421; moth bean: CZM-2;
clusterbean: RGC-936) and grasses (C. ciliaris, C.
setigerus, guinea grass, napier), rabi crops (mustard:

TR 5 STAR AND! & TE
Table 5 State -wise groups of visitors

State No. of Farmers Students/ Centre/ Total
groups trainees state officers
Male  Female Male Female Male Female Male Female

Rajasthan 53 83 43 1603 1029 71 25 1757 1097
Gujarat 19 767 - 402 195 - - 1169 195
M.P. 3 45 - - - 2 4 47 4
Haryana 2 25 - 36 3 - - 61 3
Tamil Nadu 1 - - 29 27 - - 29 27
Kerala 2 - - 40 132 - - 40 132
Bihar 1 - - - - 15 - 15 -
Karnataka 1 - - 47 44 - - 47 44
Goa 2 - - 14 49 - - 14 49
Chbhattisgarh 1 - - 19 7 - - 19 7
Punjab 1 - - 22 39 - - 22 39
U.P. 1 - - 40 6 - - 40 6
H.P. 1 - - - - 28 10 28 10
Total 88 920 43 2252 1531 116 39 3288 1613
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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, pearl millet-based and other processed and value
added products, Marusena, multi-nutrient feed block,
fruits and vegetables, etc.) generated a revenue of Rs.
1,34,21,572 during the year (Table 6).

TqIfeTdT 6 Ufed & A1egd | UrelRifdhal 3R JaRl I S~ Yord

Table 6 Revenue generated from technologies and services through ATIC

Items

Quality seed (kharif and rabi crops) (kg)

Quality planting material (horticulture, agroforestry, ornamental and medicinal plants) (nos.)

Other products
Total

Tl Ty iy T UY] Al § Fio-Urentent yegil ua
St

qrewR fS7el & focorareT fg & 21 9 22 919 & SRE
CfIRTRI Heel Tl Py 3R U] Fel H HIPAII §RT U
TE—RATTT BIRIHH AT (BT AT | AIHITTT F&ATAT
AR SHD R (AIUOISIRETE, Sy, WHiemgyya,
PR, ATHSTYINRIITE, IMTIDBTR; AR, JHTR;
TR, TR; MSIMSUASNR, BERIETS) 7 $H BRIHH H AN
forar | wigpargy i, v B faeafderedl, ad,
3R 3MTeT Syfciadiail §RT 100 9 2Afdd Hrenfie! yesi
wTie gefRfd fhy | Wd & %H¥el, IETEaMl B,
TS, HEATER A, BISSaNTad, WHIa, ST

Dignitaries visiting the institute stall during Mallinath fair

Quantity Revenue generated (Rs.)

35,395 74,18,770
1,00,248 35,61,755
- 24,41,047
1,34,21,572

Agri-technology exhibition and goshthi in the
Mallinath Krishi evm Pasu Mela

A multi-institutional event of ICAR was hosted in
the historic Mallinath Krishi evmm Pashu Mela at Tilwara
village of Barmer district during 21-22 March. ICAR
headquarter and its institutes (CAZRI, Jodhpur; CIAH,
Bikaner; CSWRI, Avikanagar; NRCC, Bikaner; ATARI,
Jodhpur; IIMR, Hyderabad) participated in the event.
More than 100 technology exhibition stalls were
displayed by the ICAR institutes, State Agricultural
Universities, KVKs, government departments, start-ups,
developmental agencies, seed corporations and input
suppliers. Technologies related to field crops,
horticultural crops, livestock rearing, vertical farming,
hydroponics, acroponics, dairy products and value-added

framl 1 9RY de § IcAegdd Hel § 9T foram

Large number of farmers participated in the fair enthusiastically
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products of millets, fodder-beet, napier grass, agro-voltaic
systems, solar-powered equipments, polyhouse
agriculture, animal feed, azola, seeds of rabi and kharif
crops, seeds of grasses attracted the attention of thousands
of farmers.

Chief Guest Shri Parshottam Rupala, Hon'ble
Minister of State for Animal Husbandry, Dairying and
Fisheries, highlighted various central government
schemes to promote livestock production for providing
employment. He emphasized the importance of camel,
goat and cow milk and their value-added products in arid
regions. Shri Kailash Chaudhary, Minister of State for
Agriculture and Farmers Welfare, highlighted the efforts
ofresearch institutes and farmers of this region, which has
brought revolution in agriculture and horticulture in the
driest part of the region. He talked about Central
Government's various farmer-centric initiatives like
Kisan Samman Nidhi Yojna, FPOs, Pradhan Mantri Fasal
Bima Yojana to ensure more income for the farmers from
farming. On this occasion, insurance policies under the
'"Meri Policy Mere Haath' scheme were distributed to the
farmers. Dr. B.N. Tripathi, DDG (Animal Science),
ICAR, New Delhi apprised about the efforts of the council
and ongoing research programs in the field of animal
husbandry. Director of the institute, Dr. O. P. Yadav
informed about various activities during the fair. Winners
of horse race, camel race, milk competition held during
the fair were rewarded.

Agricultural innovation exposure visit

An agricultural innovation exposure visit of farmers
to the research farm of the institute was conducted on
August 29. Total 1078 farmers, farm-women and other
stakeholders visited different experimental blocks of the
institute and interacted directly with the concerned
scientists. Farmers were exposed to agricultural
innovations such as integrated farming system suitable for
different situations, organic farm, integrated farming
cafeteria, pearl millet breeding, gum and resin block,
model dairy unit, newly-introduced agroforestry trees
such as Malabar neem and ardu, seed production of mung
bean, clusterbean and moth bean, arid horticulture and
alternate fodder crops like thornless cactus and moringa.
In the exhibition stall, institute's technologies, products
and services were showcased. Director Dr. O.P. Yadav
interacted with the farmers and exhorted them to 'see, test
and adopt' the agricultural innovations. He added that



arfifes gferae 2023
Annual Report 2023

AL
ICAR

ATl BT 31 H i BN & AT Wi FATEA] B
I BN | YT T 3IR BRI & HATold of. TA.UL.UH.
TR 1 Bl & el WR ISHIR 3R 3717 & foy |qafad
S JorTell AfSe UM &7 3ea fhar | S=F Ig W
e far 6 A il A fhamet a1 SHd Wl @
aRRerferdl & ergaer Wenfifeal & g9 # weg QiR
Merhdfar a1 ufaghe firerd 2 |

adoption of these technologies will save natural resources
while enhancing the farmers' income. Dr. S.P.S. Tanwar,
HD and convener of the event, called upon the farmers to
adopt integrated farming system approach for year-round
employment and income generation. He also pointed out
that such events help farmers to choose technologies
suitable for their farming conditions while giving
feedback to researchers.

PA—TIER gaquroR fafstie # |fha arfer)
Active participation in agri-innovation exposure visit
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Farmers-scientists' interaction meetings

Hon'ble Vice President addressed a farmers-scientists
interaction meeting in Gudhamalni

The institute co-organised an event at Gudhamalani,
Barmer district, where Hon'ble Vice President of India
Shri Jagdeep Dhankar, addressed a gathering of 12,000
farmers of western Rajasthan on September 20. The VP
laid out the foundation stone of Regional Research Station
of ICAR-IIMR, Hyderabad in Gudhamalani in the
presence of Hon'ble Minister of State for Agriculture &
Farmers Welfare, Shri Kailash Chaudhary; Secretary,
DARE and DG, ICAR, Dr. Himanshu Pathak and other
public representatives and officials of ICAR, KVKs,
Agriculture Universities, etc. During the farmers-
scientists interaction, he emphasized that in low rainfall
areas, millets should be promoted and more focus should
be given to their value addition. An exhibition was also
organized during the event.

Research interface meeting-cum-visit

A research interface meeting-cum-visit was
organized at RRS, Bikaner on September 22. Twenty
scientists from ICAR institutes (IIPR, CSWRI, NRCC)
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and SKRAU along with officials of Department of
Agriculture, Government of Rajasthan participated in the
event. Dr. P.S. Shekhawat (Director, DOR), Dr. P.C.
Gupta (ADR, Seed), Dr. Data Ram (Director, LSU), Dr.
L.P. Singh (Dean, COA), Dr. M.L. Reager (Head, KVK) of
SKRAU, Bikaner; Dr. R.A. Legha (Head, CSWRI ARC,
Bikaner), Dr. Sudhir (Head, IIPR RC, Bikaner), Shri
Kailash Choudhary (Joint Director, DoA, Bikaner)
participated in the program. Dr. P.S. Shekhawat gave
emphasis on identifying suitable cropping systems for
economizing water use in agriculture. Dr. Data Ram
highlighted the need of developing integrated plant
protection modules for major crops. Dr. N.R. Panwar,
Head, RRS, Bikaner discussed major research programs
of the RRS. Shri Kailash Choudhary emphasized the
dissemination of improved technologies among farmers.
Other scientists of the institute Dr. M. L. Soni, Dr. Birbal,
Dr. V.S. Rathore, Dr. N.S. Nathawat and Dr. R.S.
Shekhawat took all the visitors on visit of the research
farm and gave them information about advanced
technologies on various subjects and on-going research
activities were discussed. The event was co-ordinated by
Dr. V.S. Rathore.

Y SRBA d§8d b SR U &5 BT SRT

Field visit to experimental area during research interface meeting
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Scientists-farmers' interaction meeting-cum-input
distribution programs were organized at Chandan on
November 6, at Mohangarh on November 7, and at
Kuchhri and Sam on November 8 for conducting
demonstration on isabgol and cumin in Jaisalmer district
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under DBT funded project 'Establishing Biotech—-KISAN
Hub (Western Dry region's Aspirational districts of Sirohi
and Jaisalmer)'. Prior to these programs, twenty farmers
were selected for conducting ten demonstrations each of
cumin and isabgol at different locations of Jaisalmer
district. Scientist of RRS, Jaisalmer explained all the
aspects of production of these crops to selected farmers,
giving major emphasis on good agriculture practices for
quality production. After meetings, critical inputs like
seed of improved varieties of cumin (GC-4) and isabgol
(RI-1), along with fertilizers like SSP and urea, bio-agents
like Trichoderma harzianum and Metarhizium anisopliae
were distributed to the farmers. Before laying
demonstrations, soil samples were taken from each
selected field for analysis of nutrient status in soil.

Events organized during International Year of
Millets 2023

Farmers training on 'Millet production in arid region:
significance and techniques'

Farmers' trainings (2 days each) on 'millet
production in arid region: significance and techniques'
were organized during February 27-28, March 13-14 and
March 16-17 at RRS, Bikaner for celebrating
International Year on Millets 2023. The trainings aimed to
impart knowledge and skill among farmers pertaining to
environmental and nutritional significance of millets,
modern agro-techniques, improved -cultivars, soil
management, abiotic stress management for millet
production along with suitable millet-based farming
systems and strategies for getting higher economic returns
from millet production in arid region. Twenty five farmers
from three villages of Lunkaransar tehsil of Bikaner
district participated in the training.

Y &3 H ITORT TG Hewd 3R Tl HIRIETor & A

Interaction during training on millet production in arid region: significance and techniques
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Outreach Activities

Farmers-scientists' interaction meetings were
organized on February 8 and 9 at Lawari, Bhopalgarh
Panchayat Samiti and Lunawas Khara, Dhawa Panchayat
Samiti of Jodhpur district in collaboration with ICRISAT
to celebrate International Year of Millets 2023. Various
aspects related to types of popular millets and their
consumption pattern among the villagers in the millet
growing area was discussed, especially on the role of
farm-women. This was followed by an interaction
meeting of farmers with scientists of the institute. Dr. S.K.
Gupta, Principal Scientist, ICRISAT and Dr. Wricha
Tyagi discussed the special qualities of millets for
breeding program. Director of the institute, Dr. O.P. Yadav
briefed about the importance of International Year of
Millets 2023. He stressed upon the important role played
by farm-women to enhance the consumption pattern of
millets. Dr. Tara Satyavathi, Project Coordinator (pearl
millet), highlighted the quality improvement for future
breeding program of pearl millet. Dr. Soma Srivastava
discussed how consumption of millets can be popularized
and promoted through their processing and value
addition. Heads of Divisions Dr. S.P.S. Tanwar, Dr. M.P.
Rajora and Dr. P.C. Moharana also shared their views. Dr.
B.S. Rathore, Head, KVK, Jodhpur, Dr. Dipika Hajong,
Scientist and Dr. Poonam Kalash, SMS, KVK
coordinated the programs.

Student awareness program

One day's students' awareness program during
International Year of Millets 2023 was organized on April
21 at RRS, Bikaner. Awareness program aimed at
imparting knowledge among students pertaining to
environmental and nutritional significance of millets,
modern agro-techniques, soil management and abiotic

3MSATSYH—2023 HRIGH ¥ BIEI B WFIGRI
Students' participation in the [YM-2023 program
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stress management for millet production along with
suitable millet-based farming systems. Thirty five
students from Sri Ram Senior Higher Secondary School,
Bikaner participated in the program.

Field day on millets

A field day for creating awareness about significance
and improved cultivars as well as cultivation practices of
millets was organized at RRS, Bikaner on August 18.
Forty five farmers (including 5 women farmers) from
village Chani of Bikaner district participated in the field
day. Field day aimed at imparting knowledge and skill
among farmers pertaining to environmental, economic
and nutritional significance of millets; improved cultivars
along with suitable agro-techniques for sustainable
production of millets in hot arid region.

TR fHa i o UgEe <@d g¢

Farmers visiting millet block in Bikaner
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Integrated agro-meteorological advisory services for
farmers

Total 100 district-level agro-meteorological
advisory bulletins were issued for the farmers of Jodhpur,
Barmer and Churu districts during the year. In addition to
this, 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
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Outreach Activities

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 162 trainings were organized by various
divisions, RRS and KVKs of the institute, which
benefitted total 5,214 farmers (Table 7).

aiferer 7 famt & forw ke iR wifal & smafora ufderor erispar &1 faavor

Table 7 Details of on-campus and off-campus trainings imparted to farmers

Location/ subject

No. of courses

Jodhpur

Agriculture 4
Livestock -
Food Processing

RRS, Jaisalmer

Agronomy 8
KVK, Bhuj

Horticulture 10
Soil Science 04
KVK, Pali

Crop production 04
Horticulture 04
Plant protection 04
Home science 04
Animal science 01
Agricultural extension 01
KVK, Jodhpur

Agronomy 8
Home science 3
Animal husbandry 3
Agriculture extension 2

On-campus

No. of trainees
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Off-campus

No. of courses No. of trainees

109 3 232
- 1 68

6 40

403 - -
239 8 629
140 05 459
112 12 308
97 10 230
96 13 294
108 10 222
23 02 48
25 02 55
211 10 386
90 10 261
43 8 159
56 2 71
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Training program on diversification of arid
agriculture for farmers of the border area

A training program was organized in collaboration
with XX Lancers Unit of Indian Army and ATMA,
Barmer from 13 to 15 February. Thirty one farmers of
border region, two agriculture officers and two army
officers participated in the training. These farmers were
doing rainfed farming along with livestock rearing. The
training covered different aspects of integrated farming,
rainfed medicinal crops and scientific livestock rearing.
The trainees were exposed to various research and
demonstration units at the institute such as nursery,
integrated farming cafeteria, traditional arid horticulture
crops (ber, gonda), newly introduced horticultural crops
(pomegranate, date palm, fig and kamalam), alternate
fodder crops, integrated farming system model for arid
region, organic farming, dairy and sheep units and
vegetable cultivation under polyhouse. The extension and
entrepreneurship activities of ATIC, Agri Business
Incubator Center and KVK were also covered.

foram veeq wer #

Participants visiting the demonstration block
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Three off-campus trainings on integrated farming
system, value addition, organic and natural farming
were organized at Nevra Road, Jodhpur; Gajangarh, Pali;
and Kerla, Pali during June 28-29. A total of 232 farmers
and farm women participated in the programs. The
success stories of self help groups developed by the
institute were also highlighted among the fellow farmers.
The trainings were coordinated by Dr. S.P.S Tanwar, Dr.
Dheeraj Singh, Dr. Pratibha Tiwari, Dr. Mahendra
Chaudhary (KVK, Pali) and Dr. Poonam Kalash.
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Outreach Activities

On-farm training and demonstration on use of multi
nutrient feed block (MNFB) and mineral mixture was
organized at Nandwana Village (Luni tehsil, Jodhpur) on
October 12. Six livestock entrepreneurs (three large and
small ruminant keepers each) were identified for the
purpose. Each small ruminant entrepreneur was asked to
select two goats that are weakest in the herd. Similarly, the
large ruminant keepers were asked to select one animal
that had calved in last one month. The method of feeding
the mineral mixture to small ruminants and MNFB to
large ruminants, recording the gain in body weight of
goats and milk production of cows/ buffaloes in
comparison to other animals were explained and
demonstrated to the entrepreneurs by the coordinators Dr.
Dipika Hajong and Dr. Pramendra.

Training on improved agro-techniques for cumin crop
was organized with live demonstration of line sowing
on November 7. Dr. S.P.S Tanwar highlighted the
importance of cumin in the farming system of arid zone.
Dr. R.K. Kakani briefed about various varieties of cumin,
their optimal sowing time and production potential. Shri
A.K. Sharma provided details of good agricultural
practices for cumin. Additionally, a live demonstration of
line sowing using an improved seed drill was conducted
by Shri Jalam Singh emphasizing its benefits in seed
saving, mechanized interculture and enhanced cumin
growth.

Training course on integrated farming systems in arid
regions for progressive farmers was organized during
December 11-15 for 30 farmers and two officers from
Directorate of Horticulture, Ahmedabad, Government of
Gujarat. The training focused on the scope of IFS in
enhancing farm income and judicious use of limited
natural resources in the present context of small and
fragmented land holdings. The trainees were exposed to
research and demonstration units at the institute such as
integrated farming system model for arid region,
traditional and newly-introduced horticultural crops,
alternate fodder resources, organic farming, vegetable
cultivation under polyhouse, dairy and sheep units,
nursery and crop cafeteria. Visit was also arranged to the
model organic IFS farm of CAZRI Kisan Mitra Shri
Ratanlala Daga, to provide exposure to integration of
modern technologies and innovations on his farm and
linkage with market. The program was coordinated by
Drs. B.L. Manjunatha, S.P.S Tanwar, Dipika Hajong,
Pramendra and Omprakash Meena.
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One-day training program was conducted at RRS,
Jaisalmer under DST funded project on 'Improving water
productivity and farm income in hyper-arid region' on
February 22. In this training, about 40 farmers from
Masurdi, Lanela, Damodara and Basanpeer villages of
Jaisalmer district participated and benefited from the
lectures given by scientists from CAZRI, Jodhpur and its
RRS, Jaisalmer.

-

H qrT o feam

Farmers participating in the training program at Jaisalmer
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Field days

Field day on kharif crops was organized at Udaliyawas
village of Bilara tehsil on September 11. The team along
with farmers visited the farms where demonstrations of
sesame (RT-351) were organized. Farmers appreciated
the performance of the crop despite low rainfall in the
season. Phyllody disease was observed in few plants.
Farmers were advised to uproot such plants immediately
and destroy them either by burying deep in the ground or
by burning. Visits were followed by farmers-scientists
interaction meeting in which 26 farmers participated. Shri
A.K. Sharma discussed in detail about the improved
cultivation practices of kharif crops and disease
management using organic methods. Dr. B.L. Manjunatha
informed farmers about various extension and outreach
programs of the institute. Dr. Dipika Hajong provided
details of the technologies for livestock farmer. Dr.
Pramendra informed farmers about the quality seeds,
planting material and services available through ATIC of
the institute.
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Outreach Activities

Field day on improved Kkharif crop production
technologies was organized at Kotra village on
September 13. A team of scientists and 35 farmers visited
the field demonstrations of mung bean (IPM-205-7) and
clusterbean (RGC-936 and RGC-1077) and saw the
performance of improved varieties. It was followed by
farmers-scientists interaction meeting in which Dr.
Kuldeep Singh Jadon discussed in detail about the
diseases of kharif crops and their management. Farmers'
queries on diseases and nematode problem in rabi crops,
vegetables and horticultural crops were also addressed by
him. Dr. B.L. Manjunatha informed farmers about
production potential of crops under farmers' conditions

through adoption of superior varieties and improved
package of practices. Dr. Pramendra informed farmers
about the quality seeds, planting material, market
intelligence and services available through ATIC of the
institute.

Picel g H verd g & IRM fha—d=tie darg
Farmers-scientists' interaction during field day at Kotra village
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DD Kisan Channel and All India Radio

Success stories of the institute covered by the DD
Kisan channel

Technologies developed by the institute are creating
avisible change in the lives of the farming communities of
the hot arid zone. Farming communities gave the
testimony in the episodes broadcast by the DD Kisan
channel. The channel covered following four success
stories in its popular program 'Chaupal Charcha' for over
100 minutes in the four episodes (Table 8).
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Table 8 Success stories of the institute

Nl
&‘g, aifife gferde 2023
._’ Annual Report 2023
Program Village, District Date of telecast
Shri Anna Products  Nevra, Jodhpur July 20, 2023

Prakritik Kheti Gajangarh, Pali July 26, 2023

Prakritik Kheti Kerla, Pali August 02, 2023

Samanvit Kheti Nevra Road, Jodhpur  August 16, 2023

SR A e W @1 USRI dar FRd §Y

You tube link

https://youtu.be/yqU8Yh8750Y ?si=P-_R4knuPPVgellp
https://youtu.be/WTqSTPi3jMY ?si=X0p37Yb_gSKDia9X
https://youtu.be/taPH4K2 YhHE?si=7CQxC40S88TB6-wH

https://youtu.be/lhFs5m1z5tA?si=uHLs3IqEP9CMOHPX

Coverage of a field event of the institute by DD Kisan Channel
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Farmers' chaupal events

Division of Transfer of Technology and KVK, Pali
organized two farmers' chaupal events in association with
Aakshvani/Doordarshan team, New Delhi at Gajangarh
village on June 29 and in Kerla village on June 30 to
discuss with the farmers the current scenario of crop
production and other agriculture enterprises, problems
and challenges in agriculture, income generation,
livelihood options in arid region of Pali. The whole
program was covered by Aakashvani team, New Delhi. A
total of 155 farmers and 133 farm women participated in
farmers' chaupal programs.

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 FLD programs ranging from crops, horticulture,
fodder crops and livestock were conducted in different
villages benefitting 883 farmers directly and several
thousand farmers indirectly through extension activities
(trainings and field days) at these demonstration sites
(Table9).
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Table 9 Front line demonstrations undertaken during 2023

Thematic area Demonstrations Area (ha) Beneficiaries
Jodhpur
FLDs 188
KVK, Bhuj
Agronomy Sorghum Fodder 8 20
Horticulture
Cumin 16 40
Muskmelon 8.4 21
Natural Farming 6.4 16
Tulsi (Ocimum) 13.2 33
KVK, Pali
Kharif crops 60.0 115
Rabi crops 30.0 60
Fodder production 05.0 20
KVK, Jodhpur
Agronomy Pearl millet (HHB-299) 10 25
Groundnut (GJG-19) 10 25
Mustard (RH-725) 20 50
SCSP Scheme
Mung bean (MH-421) 20 50
Moth bean (RMO-2251) 20 50
Pearl millet (HHB-299) 68 170
PESER TR ) On Farm Trials (OFTs)
HeT 18 Verd uRievr 75 fharl & Wdl wR Py MY Total 18 OFTs were conducted at 75 farmers' fields
(eTTfeTepT 10) | (Table 10).

arferat 10 ¥ 2023 ¥ ¥eE WR fhy 7Y qRierr
Table 10 On Farm Trials (OFTs) undertaken during 2023

Thematic area No. of OFTs conducted Beneficiaries
KVK, Bhuj

Effect of coloured mulches in strawberry under hot arid region of Kutch 02 02
Effect of Polythene mulching and non-woven grow cover in chilli 03 03
production under arid kutch

Effect of coloured mulches in muskmelon under hot arid region of Kutch 02 02
(Guj.)

KVK, Pali

Agronomy 02 06
Horticulture 02 06
Plant protection 02 06
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Thematic area
KVK, Jodhpur
Agronomy
Home science

Animal husbandry

YT UfyTeruT shieiehy

WM 7 Bl B S996 BRI 3R PV T Bl
g™ & fory fafa= dd-iet iR [aret & ar # Rifera &=
% foru os graoTd ufderT ®Risy smaford fhu fad
1844 fRAER® STIfad 8 (ATferedt 11) | 39 ofetar Y
(@rferent 12) |

No. of OFTs conducted Beneficiaries
02 20
01 10
02 20

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 1844 stakeholders (Table 11). In
addition to this, several other extension activities were
also conducted by KVKs (Table 12).

arferat 11 9 2023 # ARSI AR HRiEH
Table 11 Sponsored training programs during 2023

Name of Program

KVK, Pali

Crop production

Fodder production

Backyard poultry for income generation
Vermi-compost production technology
Entrepreneurship development in horticulture
Integrated farming system

Mushroom cultivation

Value addition in fruits and vegetables
Nursery management practices
Drudgery reduction of women

Millets production

Azolla cultivation

KVK, Bhuj

Quality production of seed spices

Participants Sponsored by
155 Gol
136 Gol
116 Gol
215 Gol
65 Gol
82 Gol
122 Gol
108 Gol
87 Gol
143 Gol
126 Gol
80 Gol

409 DASD, Calicut

arferet 12 Y fIsma dal R smafora faar fafafeat @ e

Table 12 No. of extension activities organized by KVKs

Extension activity

Advisory services

Animal health camp
Celebration of important days
Diagnostic visits

Exhibition

KVK, Jodhpur KVK, Pali KVK, Bhuj
92 636 36
2 2 2
5 13 11
16 35 11
16 4 6
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Exposure visits

Extension literature

Farm science club conveners meet
Farmers seminar

Farmers visit to KVK

Field day

Film show

Group meetings

Kisan ghosthi

Kisan mela

Lectures delivered as resource persons
Method demonstrations
Newspaper coverage

Popular articles

Radio talks

Scientists' visit to farmers field
Seed treatment campaign

Self help group meetings

Soil health camp

Soil health day

Swatchh Bharat Abhiyan

TV talks

Workshop

Total

_
AR B Ut vd fafafert & ufa Seddar
O8] BT Qd S-S db Ugdl g ¥l o Freferiad
AR Wy AT @ iR I gRT ST
gttt # 9T foram (arferat 13) |

JaR Tfefafiat

Outreach Activities

6 0 0
0 6 8

1 0 0

1 2 1
26 689 1152
1 5 2
13 8 10
12 24 17
8 14 6
0 2 3
0 72 36
16 37 14
0 27 22
0 14 0
0 3 0
29 71 37
2 0 0
6 2 1
0 2 0
0 1 1
2 0 2
0 8 0
0 3 1
254 1680 1379

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).

qrfeTeT 13 TR gRT USRIl &1 Mo Td FeuTfird]
Table 13 Exhibitions conducted/participated by the institute

Date Occasion
January 06-15
January 14 International Camel Fair-2023
January 16-24
January 24-25

February 01-02

Rajeevika Saras Rashtriya Craft Mela

Paschimi Rajasthan Udyog Hastshilp Utsav

Krishi Mahotsav: Pradarshani evam Prashikshan

Mahila Adhikarita , Saras Mela, Amrita Haat
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Place

Jodhpur

ICAR-NRC on Camel, Bikaner
Udaipur

Kota

Jodhpur
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Date Occasion

February 24-25

International Conference on Development and Promotion of Millets
and Seed Spices for Livelihood Security

March 13-14 Rajasthan Millet Conclave-2023

March 17 Varksha Utapadak Mela

March 21-22 Mallinath Krishi evm Pashu Mela - Krishi Pradarshni
March 27-29 Farmers’ Fair-2023

April 08-10 Rashtriya Dairy Mela

April 20-21 Millet Fair-cum-Exhibition

April 29 Exhibition of millet products by Selp-Help-Groups
May 15 District Youth Festival

June 30-July 01 Division Level Kisan Mahotasav

July 16-18 ICAR Foundation Day cum Technology Day

July 29 Agriculture Innovation Exposure Visit, Kharif-2023
August 25-26 Perspective of Millets in Global Scenario

August 29 Krishi Navachar Bhraman, Kharif-2023

September 21-22 National MSME Conclave 2023: A Vendor Development Program
September 30 Foundation Day-cum-Farmers’ Fair

November 03 27" Meeting of ICAR Regional Committee No. VI

December 21-26

NABARD?’s National Level Exhibition - Padharo Mhare Shilpgram

Place
Agril. Univ., Jodhpur

Agril. Deptt., Durgapura, Jaipur
AFRI, Jodhpur

Tilwada, Barmer

SKRAU, Bikaner

ICAR-NDRI, Karnal
ICAR-CAZRI, Jodhpur
Hedgewar Bhawan, Jodhpur
Nehru Yuva Kendra, Pali

Agril. Univ., Jodhpur

ICAR, NASC Complex, New Delhi
ICAR-CAZRI, Jodhpur
SKRAU, Bikaner
ICAR-CAZRI, Jodhpur

IIT, Jodhpur

ICAR-CIAH, Bikaner
ICAR-CSWRI, Avikanagar

Jawahar Kala Kendra, Jaipur

AT FT 3 AR STV & WIeaw | Tellg
WM iR g9 Hf fa9e dal o1 9 | i

fal d® Ugas & foly IRKldd F9T & JMER W
PN—FATE o @ oY AT FIT 3R FAR ITHN
BT JTd ST | SUANT faa € (aferat 14) |

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).

(N £ oo J (N C
dlleIdhl 14 ATSHICT SYDX] P qEgH | IR Tﬁ—QQIHQI
Table 14 Agro-advisories disseminated through ICT tools

ICT Tool KVK, Jodhpur KVK, Pali KVK, Bhuj
No. of No. of No. of No. of No. of No. of

advisories beneficiaries advisories beneficiaries advisories beneficiaries
Twitter Handle 33 5247 95 6750 11 1796
Whatsapp 131 6564 636 15000 13 684
groups
Telephonic/ 92 92 441 15841 180 180
Mobile
Kisan Sarathi 472 772 249 813 33 1489
Others (You 11 918 12 5970 12 560
tube, Facebook,
Facebook page
etc.)
Total 739 13,593 1433 44,374 249 4,709
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Outreach Activities

Promotion of self-help groups

Promotion of self-help groups during Pashchimi
Rajasthan Udyog Hastshilp Utsay

Division of Transfer of Technology and Training
supported self-help groups (SHGs) during Pashchimi
Rajasthan Udyog Hastshilp Utsav held at Jodhpur during
January 5-14. District Industry Corporation, Jodhpur
allotted two stalls at no charge basis to exhibit products
prepared from millets and locally available fruits and
vegetables by these SHGs to promote entrepreneurship
and marketing among farm-women. SHGs from Padaasla,
Nevra road, Nausar, Rohicha Khurd and Sar villages
participated in this event. The SHGs had been trained by
the institute for preparation of products from locally
available resources, their packaging, licensing for
marketing etc. Products like laddu, khakhra, biscuits, soft
drinks from Cucumis melo were sold. The members of
SHGs learned marketing, online payment, displaying of
products, wholesale production, packaging, transporting
skills in the process. Sale of around Rs. 1.5 lakhs was done

during the event.

TR TSR IeUNT XARIed Iqd Wl H U @3 HeRdl 98 &1 wid
Stall of a SHG in the Udyog Hastshilp Utsav mela
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Farm-women trained at the institute showcased millet
products in G-20 Summit in New Delhi on September 9.
Mrs. Meera Patel and Kamla Bana, two members of SHGs
(Ganga Rajeevika, Nevra road and Meera Rajeevika, Sar
village), formed and promoted under a DST sponsored
project, served their millet products to the wives of Heads
of States in G-20 Summit. This initiative created a total of
10 SHGs under the project led by Dr. Pratibha Tewari.
These groups are actively producing millet products and
marketing them both online and in the open market. The
quality of their products was highly appreciated by the
delegates at the summit, showcasing the success and
recognition achieved by these SHGs in promoting millet-
based products.
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M.Sc. and Ph.D courses started in the institute as the
Hub Institute of ICAR-Indian Agricultural Research
Institute, New Delhi

ICAR-CAZRI, Jodhpur has been recognized as a
Hub Institute of ICAR-Indian Agricultural Research
Institute, New Delhi; and with that teaching has also been
started at the institute from November 20, 2023. Teaching

of post-graduate and Ph.D. programmes in Agronomy and
Genetics & Plant Breeding disciplines have started with
seven students in the first semester. About 35 scientists of
the institute have been recognized as faculty by the
Academic Council of ICAR-Indian Agricultural Research
Institute, New Delhi. Seventeen courses were taught in
the first semester.

e

Students attending a practical session in the field
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Agri-Business Incubation Centre

Entrepreneurship and Skill Development Programs

The Agri-Business Incubation Centre (ABI) was
established to promote the business venture in agriculture,
horticulture, animal husbandry and allied sectors focusing
on the rural youths, progressive farmers, industry persons,
etc. Three entrepreneurship development program (EDP)
of 30 days duration for commercialization of various
technologies developed at the institute were organized

which were attended by 20 participants (Table 1). It was
observed that maximum participants (55%) were
interested in vegetable production techniques in
polyhouse cultivation. Whereas, 40% participants were
interested to learn the commercial goat and sheep farming
for higher growth, milk production and value added milk
products. Similarly, 5% stakeholder participated in
nursery establishment techniques in these EDPs.

drforepT 1 aToNT® Hfed fAbRid &= & fov Saffdr faerg aiss @ ded durfad drenfifaar
Tablel Potential technologies for developing commercial model under entrepreneurship development program

Technologies commercialized Interested
participants (%)
Commercial model of protected cultivation of vegetables 55
Commercial goat and sheep farming for higher growth, milk production and value added milk products 40
Nursery establishment 5

Like EDP, the skill development program (SDP) was
also framed for short duration period of 3 to 5 days to
create awareness about the potentiality of the
technologies for developing a business venture. Total 30
participants attended the SDPs for various technologies
(Table 2). It was observed that most of the participants
(73.3%) wanted to know the techniques of production of

bajra-nutri cookies while 16.7% rural youths were
interested to know the concept of balanced feed
supplements and its importance in increasing the milk
production in bovine. Similarly, 10.0% educated youth
wanted to know the prospects of commercial goat farming
in arid region for employment generation.

difereT 2 afoigs Hdied f[AHRId w1 & oy diere faewra HRisA & dga |ifad dreififea
Table 2 Potential technologies for developing commercial model under skill development program

Technologies commercialized

Interested
participants (%)

Production of bajra-nutri cookies 73.3
Balanced feed supplements 16.7
Commercial goat and sheep farming for higher growth, milk production and value added milk products 10.0

Start-ups in Agriculture and Allied Sector

Ten incubatees started their entrepreneurship
programs for production of vegetables, bajra-based

cookies and production and sale of male goats for meat
purpose at their respective places (Table 3).
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Table 3 Details of start-ups

S.No. Name of start-up Production areas

1 Shri Ruchit Rajput, Tinvari, Jodhpur, Rajasthan Protected cultivation of vegetables under poly-

2 Shri Hira Lal Patel, Pal village, Jodhpur, Rajasthan house

3 Shri Devendra Parashad Tripathi, Bhilwara, Rajasthan Open field cultivation of all vegetables

4 Shri Navin Kumar Yadav, Behror, Alwar, Rajasthan All kinds of fruits, plants nursery with brand name
‘Plant Care’

5 Mrs. Poornima Vyas, Near Pal Balaji temple, Jodhpur, Rajasthan Pearl millet nutri-cookies with brand name
‘Krishan Bhog’

6 Shri Manish Vyas, Near Pal Balaji, Jodhpur, Rajasthan Pearl millet nutri-cookies with brand name ‘Dazen
Foods’

7 Shri Abdul Faruk, Near Bus Stand, Mathaniya, Jodhpur, Rajasthan Goat farming for trading and commercial purpose

8 Shri Asif, Near Bus Stand, Mathaniya, Jodhpur, Rajasthan

9 Shri Rauf Mohamad, Sindhiyo ki Dhani, Rampura, Jodhpur, Rajasthan

10 Shri Bhawani Singh, Village Dhundhara, Tehsil Luni, Jodhpur,
Rajasthan

Trainees learning balanced feed supplements Inaugural session of skill development program on
at feed unit pearl millet nutri-cookies

Inaugural session of skill development program on Demonstration of animal medicine during commercial
commercial sheep and goat production sheep and goat production training
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Intellectual Property Management and Commercialization

HET WIETehl Weie Sehte/Institute Technology Management Unit

During the period of January to December 2023,
Institute Technology Management Unit (ITMU)
maintained 11 patents of CAZRI. An amount of Rs.
83,450 was paid as annuity for seven patents.

Information regarding technology commercialization
was submitted to National Biodiversity Authority
(NBA) through Form-27 and also by submitting the
status report of Access and Benefit Sharing (ABS)
amount.

Two meetings of Institute Technology Management
Committee (ITMC) were held under the
Chairmanship of the Director on February 3 and
August 26.

Six prospective patented technologies were discussed
for commercialization with Agln after the presentation
made by concerned Pls/inventors of the patented
technologies.

As per ITMC recommendations and agreed by the
concerned PI and/or the co-workers, four patents

(Patent no. 282751, 285360, 326803 and 309385)
have been put in open domain on the account of non-
commercialization.

Four products and processes for Organo-mineral
fertilizer of Potassium and Phosphorus are under
process at M/s United Overseas Patent Firm, New
Delhi.

The MoU for collaborative project on 'Assessing
impact of spent sulphuric acid derived DAP fertilizer
on soil characteristics and plant growth under
laboratory and field conditions' between ICAR-
CAZRI and IFFCO, Kandla, Kutch (Gujarat) was
finalized.

The World IP Day was celebrated on April 26 on the
theme "Women and IP: Accelerating Innovation and
Creativity'. Mrs. Abhilasha Bora, Advocate, Rajasthan
High Court, Jodhpur and also the additional
government counsel for the state of Rajasthan
delivered lectures on [P rights and process.
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difge TrueT y§ue 3R AR

THYT AT JHERIUT WehisS/ Consultancy Processing Cell

Name of consultancy project Types of

consultancy

Testing of wires molded with anti-rodent Contract Services

master batch against rodent attack

Evaluation of anti-rodent master batch and Contract Services
PE pipe having anti-rodent properties

against rodent attack

Evaluation of efficacy of different grades of ~Contract Services
non-toxic, ecofriendly rodent repellent
additive developed by M/S NICHEM
Solutions, against rodent attack under

choice and no-choice conditions

Assessing impact of spent sulphuric acid
derived DAP  fertilizer on  soil
characteristics and plant growth under
laboratory and field trials

Consultancy

Client/Organization Budget Status
outlay (Rs.)

M/s UPL Limited, Mumbai, 4,33,395 Completed
Maharashtra
M/s AGP City Gas Private 5,20,692 Completed
Limited, Karapakkam, Chennai
M/S NICHEM Solutions, Thane 5,61,096 Completed
(W) Maharashtra
Indian Farmer Fertilizer 25,79,679 On-going

Cooperative Limited (IFFCO),
Kandla, Kutch, Gujarat

HIGH3TT B} TS A Wi
ICAR NET Online Examination

Online Examination of Combined NET, SMS (T-6) and
STO (T-6) Exam-23 was organized during April 27-30 at
ICAR-CAZRI, Jodhpur center under the aegis of
Agricultural Scientists Recruitment Board (ASRB), New
Delhi. The examination was conducted in three slots each
day. Out of 446 candidates registered for this center, 387
candidates (86.77%) took the computer based online
examination.

ARS (written) Exam-23 was organized on
December 23 at ICAR-CAZRI, Jodhpur center
under the aegis of Agricultural Scientists Recruitment
Board (ASRB), New Delhi. A total of 78 out of
177 (44%) candidates took the written examination at

Jodhpur centre.
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Environmental Information Awareness, Capacity Building
and Livelihood Program (EIACP)

An outreach program was conducted on February 02
at Swami Vivekanand Government Model School,
Barli, Jodhpur to celebrate the "World Wetland Day'. A
poster competition was conducted in school premises
for the students of class IX and XI on the theme
'Wetland Restoration'.

A 'Cleanliness Drive' was conducted on July 4
on the occasion of 'International Plastic Bag
Free Day' at CAZRI Campus. Plastic garbage was
cleared from croplands and field boundaries and a
message was conveyed to avoid plastic bags in the
daily routine.

The 'World Environment Day' was celebrated
on June 5 on the theme 'Peoples’ Action on
Plastic Pollution Matters' in the institute. A lecture
Shiv Singh Rathore,
Ex-Chairman and Member, Rajasthan Public Service

was delivered by Dr.

Commission.

The 'International Yoga Day' was celebrated on June

21 on the theme "Yoga for Vasudhaiva Kutumbakam:
One Earth, One Family and One Future' in the institute
campus. The yoga session was instructed by Mrs.
Kajal Sagar Trivedi.

An 'Online Poster with Slogan Competition' among
school students of class IX to XII was organized
during July 17-25 on the occasion of 'International
Tiger Day'. About 50 students from different
schools participated in the activity. The posters
depicted importance of tiger, concern about their
extinction and role of humans in saving this amazing
biganimal.

The "World Ozone Day' was celebrated on September
15 and speech competition among the college
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Environmental Information Awareness, Capacity Building and Livelihood Program (EIACP)

students and painting competition among school ¢ An'Online Drawing with Slogan Competition' among
students of Jodhpur were organized. The school students of class VIII to XI was organized
participants also visited Desert Botanical garden of the during October 26 to November 7 on the occasion of
institute and came to know about the native 'Children's Day'. About 14 students from different
flora of desert region having herbal and economic schools of Jodhpur participated in this activity. The
importance. drawings depicted 'Investing in our future means

investing in our children'.

Drawing With Slogan Drawing Submission by
On

our Web:
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Research Projects

WA URASHE Institute Projects

Integrated Basic and Human Resources Appraisal,
Monitoring and Desertification

Climate characterization and agro-climatic
classification of western Rajasthan in view of climate
change

Development of web-enabled water information
system for hot arid region of Rajasthan

Modeling groundwater levels in arid Rajasthan under
changing crop-water demands and climate

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
ofhotarid region of India

Biodiversity Conservation, Improvement of Annuals

and Perennials

Breeding for higher yield in clusterbean

Genetic improvement in cumin for suitable plant types
with higher yield and better adaptability under arid
conditions

Improvement of rind and aril colour of pomegranate
var. Jalore seedless through hybridization

Development of genotypes for early maturity and high
yield in moth bean ideal for hot arid regions
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Understanding the reproductive biology of sewan
grass (Lasiurus sindicus Henr.)

Seed invigoration techniques for germination
enhancement in sewan grass and cumin

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

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)

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 agro forestry 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

Management of Land and Water Resources

Water harvesting based integrated farming system for
arid region

Assessment of ground water quality, its impact on soil
properties and crop production in hot arid region

Irrigation scheduling and grafting to enhance yield
and water productivity of vegetable crops

Physio-biochemical approaches for enhancing abiotic
tolerance of Cicer arietinum and Brassica juncea in
hotarid region

Impact of land use and management on soil quality in
arid region of Gujarat

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

183

ol IRASHRY

Research Projects

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

Improvement of Animal Production and Management

Enrichment of low quality fodder diets by moringa
leaf meal (MLM) for improvement of livestock
productivity and standardization of agro-techniques of
Moringa oleifera for fodder production

Use of sewage treated water for fodder production and
periodic quality assessment of plants, soil and water

Assessment of carbon footprints of arid livestock
maintained under different feeding management
systems

Plant Products and Value Addition

Development of pearl millet and arid fruit based
processed products through extrusion processing

Preservation of arid fruits by convective tray drying
and Improved packaging

Development of physico-chemical methods to
enhance shelflife of pearl millet flour

Integrated Pest Management

Insect pest survey of Jaisalmer and Jodhpur districts

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
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Non-conventional Energy Systems, Farm Machinery
and Power

Design, development and performance evaluation of
solar-cum-phase change material (PCM) based hybrid
cooling system for raw milk and other perishables

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

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

Socio-economic Investigation and Evaluation

Assessment of the adoption gap in farming systems of
Jaisalmer

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

Technology Assessment, Refinement and Training

Peoples participation in sustainable management of
common property resources in western Rajasthan

Assessment of feeding management system for
livestock in changing scenario under arid zone
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are faw difera uR@isre/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)

Integrated agro-meteorological advisory services
(AAS) for farmers of Jodhpur region NCMRWF
(DST; Rs. 15.00 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)

Harvesting, processing and value addition of natural
resins and gums (IINRG, Ranchi; Rs. 53.75 Lakh)

Sustainable livelihood interventions for augmenting
small land holder's 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)

Development of value chain for multi-purpose
commercial utilization of selected arid fruits (MoFPI;
Rs.32.39 Lakh)

Improvement in productivity of harvested rainwater in
traditional water harvesting structures of arid region
through integration of horticulture and agro-forestry
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)

Network project on ecosystems, agribusiness and
institutions (NAIP; 75.00 Lakh)

Exploiting cross-talk of CAM (Crassulacean Acid
Metabolism) photosynthetic transition for
management of drought- and salinity- stress in
groundnut (NASF; 13.165 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)

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
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Research Projects

productivity in Sesame (Sesamum indicum) (DBT
89.48514 Lakh)

Global Centre of Excellence on Millet (IIMR 50.00
Lakh)

AMAAS-Exploration of microbial diversity of hot
arid regions of western Rajasthan for enhancing crop
growth and deficit moisture resilience (NBAIM Mau
47.40Lakh)

Establishing of Biotech KISAN-hub (western Dry
region's aspirational districts of Sirohi and Jaisalmer
(DBT 209.00Lakh)

Model Nutri-village with millets (NABARD
27.16 Lakh)

Development of an objective technique for Land
Degradation assessment (SAC 15.67 Lakh)
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Period

January 05, 2023

January 10-11, 2023

January 23-24, 2023

January 27, 2023

January 27-31, 2023

February 01-02, 2023

February 03-05, 2023

February 10-12, 2023

February 15-17, 2023

February 17-19, 2023

February 21-23, 2023

February 24-26, 2023

February 27-28, 2023

I, ARERI, TNfsal, ARAR, Frfenere & writer

Participation in Conferences, Seminars, Symposia, Webinar, Workshops

T, ARFRE, T,
SR, BRI d WReR!

Symposia, Webinar, Workshops

Title, organizer(s) and venue

14™ Annual Workshop of All India Network Project on Harvesting Processing
and Value Addition of Natural Resins and Gums (virtual mode)

State Level Annual Action Plan Workshop of KVKs at ATARI, Jodhpur

National Symposium on Climate Change and Plant Diseases, organized by Dr.
Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar with
Indian Phytopathological Society, Eastern Zone

National Seminar on Export and Business Opportunities, organized by MSME
(Govt. of India), Jaipur at Jaisalmer

48" Indian Social Science Congress, held at Bharathidasan University,
Tiruchirappalli, Tamil Nadu

Kisan Mela-cum-Workshop of CSIR-Central Institute of Medicinal and
Aromatic Plants, held at CIMAP, Lucknow

Progressive Horticulture Conclave (PHC 2023) - Transforming Horticultural
Science into Technology, organizer by GBPUA&T, Pantnagar, Uttarakhand
and Indian Society of Horticultural Research & Development (ISHRD),
Uttarakhand at  Department of Horticulture, GBPUA&T, Pantnagar,
Uttarakhand

International Conference on Pulses: Smart Crops for Agricultural
Sustainability and Nutritional Security, held at NASC, New Delhi

NAU-IES-IUFRO Conference on Tree based Diversified Land Use System:
Augmenting Livelihood Security and Industrial Growth, organized by NAU,
Navsari (Gujarat), Indian Ecological Society, Gujarat Chapter, in Association
with [UFRO, Vienna at Navsari Agriculture University, Navsari (Gujarat)

International Conference on Climate Resilient Agriculture for Food Security
and Sustainability, held at CCS HAU, Hisar, Haryana, India

Production Performance, Instability and Decomposition Analysis of Pulses in
Hot Arid Western India, International Conference on Innovations to
Transform Drylands, held at ICRISAT, Hyderabad

International Conference on Development and Promotion of Millets and
Seed Spices for Livelihood Security, organized by Agriculture University,
Jodhpur and ICAR-AICRP on Pearl millet, Jodhpur at Agriculture University,
Jodhpur

District Level Seminar on Importance of Water Conservation and Value

Addition in Horticulture, organized by Office of the Deputy Director
Horticulture, Jaisalmer under National Horticulture Mission
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Participant(s)

Archana Verma
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Period

March 03, 2023

March 06, 2023

March 06-07, 2023

March 10, 2023

March 13-14, 2023

March 17, 2023

March 18, 2023

March 21-22, 2023

March 22, 2023

April 01,2023

April 12,2023

April 27,2023

April 28,2023

May 11-13, 2023

May 17-19, 2023

Title, organizer(s) and venue

Workshop on Genome Editing in Farm Animals for Improved Productivity
and Health, organized by Animal Biotechnology Division, ICAR-NDRI,
Karnal

Organic Workshop, organized by Agriculture Department, Kargil and
LAHDC-Kargil, Ladakh UT

Training cum Review Workshop under Network Project on Impact
Assessment of Agricultural Technologies, organized by ICAR-NIAP, New
Delhi (virtual mode)

Regional Workshop on National Aquifer Mapping and Management Program,
organized by Central Ground Water Board, Division-XI, Jodhpur at ICAR-
CAZRI, Jodhpur

Rajasthan Millet Conclave, 2023, held at Durgapura, Jaipur

International Workshop on Agri PV Plants, RE Grid Integration and Green
Hydrogen, organized by Central Board of Irrigation and Power and Indo-
German Energy Forum (IGEF) at Marriott Hotel, Jodhpur

Live Webcasting of Global Millet (Shree Anna) Conference, organized by
ICAR, New Delhi at ICAR-CAZRI, Jodhpur

International Agribusiness Conclave on Production, Processing and Value
Addition of Millets, held at SKNAU, Jobner

National level Conference on Renewable Energy, jointly organized by
Rajasthan Renewable Energy Corporation Limited, Jaipur and Rajasthan
Electricity Regulatory Commission, Jaipur at ICAR-CAZRI, Jodhpur

Workshop on Water Availability & Security in Ladakh: Past, Present and
Future Scenario, organized by Department of Geology, University of Ladakh
at Ladakh University, Leh

3T UTel 9 el STIRIE, organized by Ministry of Agriculture and Farmers’
Welfare at Balotra, Barmer

13" Webinar on PM's Award winning initiatives under the theme ‘Innovation
— State’, organized by National Centre for Good Governance, Department of
Administrative Reforms & Public Grievances, Ministry of Personnel, Public
Grievances & Pensions, Government of India

Workshop-cum-Stakeholders’ Meet on Developing National One Soil Unified
Information System, organized by ICAR-NBSS&LUP, Nagpur

Annual Group Meet on Kharif Pulses of All India Coordinated Research
Project on MULLaRP, Pigeonpea and Arid Legumes (virtual mode)

Technical Program Planning Meeting 2023-24 of All India Coordinated
Research Project on Pearl Millet (virtual mode)
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Mahesh Kumar

Changchuk Lamo
Stanzin Landol

B.L. Manjunatha

Vipin Chaudhary
Deepesh Machiwal
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Surendra Poonia
Priyabrata Santra
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Poonam Kalash
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PratibhaTewari

Surendra Poonia
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Vipin Chaudhary

Priyabrata Santra

K.B. Choudhary

R.K. Kakani
R.K. Solanki
K.S. Jadon



Period

June 14, 2023

June 19-21, 2023

June 22-24, 2023

July 03-05, 2023

July 05, 2023

July 05-06, 2023

July 12-13, 2023

July 22, 2023

July 27-28, 2023

August 16-17, 2023

August 19, 2023

August 22-23, 2023

August 25-26, 2023

August 29-30, 2023

e, ARFART, FMRsAl, IRFR, Briemems ¥ YrieRt

Participation in Conferences, Seminars, Symposia, Webinar, Workshops

Title, organizer(s) and venue

Agri-PV from the Agriculture Perspective - Agri-PV in Arid Zones, organized
by Ministry of New and Renewable Energy, with support of GIZ and IGEF,
held at MNRE Auditorium, New Delhi

Annual Zonal Review Workshop of KVKs, organized by ATARI, Jodhpur at
AU, Jodhpur

National Seminar on Evolving Extension Science Towards Secondary
Agriculture for Sustainable Development, organized by Indian Society of
Extension Education, New Delhi held at University of Agricultural Sciences,
Bangalore

International Conference on Designing Sustainable Future: Advances and
Opportunity in Green Chemistry (ICGC-2023), held at University of Ladakh

Bl B o1 Iqed vy W ISTHIT BRI, Bld Yh &S AT
I, YR ST

National Symposium on Sustainable Mountain Agriculture: Challenges and
Opportunities for Achieving Zero Hunger and Nutritional Security, organized
by Boshi Sen Society for sustainable Mountain Agriculture and ICAR-
VPKAS, Almora, Uttarakhand

International Conference on Innovations for Sustainable Crop Production in
the Mediterranean Region (ISPAMED)-2023, organized by University of
Palermo, Palermo, Italy at Department of Agricultural, Food and Forest
Sciences, University of Palermo, Italy

Global Policy Makers Dialogue for Agri-Renewables, organized by the
National Solar Energy Federation of India, International Renewable Energy
Agency, the Global Solar Council and the Indo-German Energy Forum as part
of the 14" Clean Energy Ministerial/MI-8 in Grand Hyatt, Goa

Industry Problems Academia Solutions Conclave (iPAS) 2023, organized by
Indian Society of Agricultural Engineers, Delhi Chapter at ICAR-IARI, New
Delhi

Food Processing and Agribusiness Conference, organized by SKNAU, Jobner,
Jaipur

Workshop on Developing Guidelines for Tree Plantation and Water
Conservation based Green Credit and for Green Credit Registry, Verifiers,
Auditors and GCP Portal under Green Credit Program, organized by ICFRE
at Dehardun (hybrid mode)

8™ Agricultural Graduate Students Conference (AGSC-2023): Globalization
of Agriculture: Food, Feed & Fuel, held at School of Post Graduate Studies,
TNAU, Coimbatore

National Conference on Perspective of Millets in Global Scenario, held at
SKRAU, Bikaner

National Workshop on Sustainable Farming in Arid Regions, jointly organized
by ICAR-CAZRI, Jodhpur and Bhartiya Agro Economic Research Center,
New Delhi at ICAR-CAZRI, Jodhpur
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Priyabrata Santra

Dheeraj Singh

Pratibha Tewari
B.L. Manjunatha

R.K. Goyal
Mahesh K. Gaur
Saritha M.

Changchuk Lamo

Pradeep Kumar

Priyabrata Santra

Priyabrata Santra
H.L. Kushwaha
Soma Srivastava

Pratibha Tewari

R.K. Goyal

Subbulakshmi V.

Poonam Kalash

Deepesh Machiwal
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Period

August 31-September
01,2023

September 01-02, 2023

September 06-13, 2023

September 11-12, 2023

September 11-12, 2023

September 11-12, 2023

September 14-15, 2023

September 19-21, 2023

September 19-23, 2023

September 21-22, 2023

September 22, 2023

September 22-23, 2023

September 25, 2023

September 28-29, 2023

September 29-30, 2023

Title, organizer(s) and venue

Workshop on Digital and Financial Services in the Livestock Sector in India:
Opportunities and Challenges, organized by International Livestock Research
Institute, Kenya at NASC Complex

National Symposium on Enhancing Agricultural Sectors Income through
Integration, Diversifications and Commercialization of Technologies (NSEA-
2023), organized by Agriculture University, Jodhpur, [CAR-ATARI Zone II
Jodhpur and Indian Arid Legumes Society, Jodhpur

Workshop on Application of Statistical Software for Analysis of Agricultural
and Survey Data, held at ICAR-IASRI, New Delhi

National Seminar on Diversification in Agriculture for Enhancing Farmers’
Income, at SKRAU, Bikaner

National Conference on Generative Al in Practice for Empowering
Agricultural Research Productivity, organized by Pune Chapter of National
Academy of Agricultural Sciences, Society for Advancement of Viticulture
and Enology, and ICAR-NRC for Grapes, Pune

Workshop on Sustainable Land Management for Combating Degradation and
Collaborative Development of Training Module, held at CoE-SLM, ICFRE,
Dehradun

All India Rajbhasha Sammelan at Pune, organised by Rajbhasha Vibhag, New
Delhi

8™ Asian PGPR National Conference on Beneficial Microbes for Integrated
Plant Health Management, organized by University of Horticultural Sciences,
Bengaluru

International Conference on Himalayan Environments in Changing Climate
Scenario, organized by University of Ladakh

National Level MSME Conclave-2023, organized by MSME Development
and Facilitation Office, Jaipur and IIT, Jodhpur at IIT, Jodhpur

District Level Workshop on International Millet Year, organized by Joint
Director, Agriculture (Extn.), Jodhpur at Kisan Complex Auditorium, Jodhpur

Annual Review Workshop of AINP on Vertebrate Pest Management,
organized by AINP on VPM at PJTSAU, Hyderabad

UTpferes WA | QU B I=I [Abrd H b depeilpl Bl ArTar f[quy
R I B e S, RIS Wi e Ififyer ud
TN HRAT, PreTeblen

Brainstorming Workshop on Reorientation of Education and Research in
Agricultural Meteorology for Efficient Agrometeorological Advisory
Services and Climate Resilient Agriculture, jointly organized by the
Association of Agrometeorologists and ICAR-CRIDA at ICAR-CRIDA,
Hyderabad

National Symposium on Crop Health Management: Safeguarding Crop
through Diagnostics and Innovations, organized by ICAR-VPKAS, Almora
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Sumant Vyas

Saranya R.
Dheeraj Singh
A.S. Tetarwal
Chandan Kumar

Chandan Kumar

N.R. Panwar
R.S. Shekhawat

Abhishek Patel

Manoj Parihar

Suresh Kumar
Navin Kumar Yadav

Ritu Mawar

M.S. Kanwar
Mahesh K. Gaur

Soma Srivastava
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Vipin Chaudhary
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Surjeet Singh
K.M. Gawaria

Surendra Poonia

Premveer Gautam

Hari Mohan Meena

Saranya R.



Period

October 09-12, 2023

October 10, and
October 17, 2023

October 10-13, 2023

October 10-13, 2023

October 11-12, 2023

October 20-21, 2023

October 30-November
01,2023

November 03, 2023

November 15-18, 2023

November 22-23, 2023

November 22-24, 2023

December 02-04, 2023

December 07, 2023

e, ARFART, FMRsAl, IRFR, Briemems ¥ YrieRt

Participation in Conferences, Seminars, Symposia, Webinar, Workshops

Title, organizer(s) and venue

Annual CGIAR Gender Research Conference on From Research to Impact:
Towards Just and Resilient Agri-Food Systems, organized by CGIAR
GENDER Impact Platform at NASC Complex, New Delhi

Workshop on Eco-friendly Raw Material and Ecological Motives for
Sustainable Development of Craft sector, organized by Parkar Handicrafts
Producer Company Ltd. & Deputy Commissioner, Handicraft, Bhuj

XVI Agricultural Science Congress & ASC Expo, organized by National
Academy of Agricultural Sciences, New Delhi and ICAR-Central Marine
Fisheries Research Institute, Kochi

Regional Training-cum-Awareness Workshop for Northern Region on J - Gate
@ CeRA, held at CSK Himachal Pradesh Krishi Vishva Vidyalaya, Palampur,
Himachal Pradesh

Annual Review Workshop of STC/SCSP, held at ATARI, Jodhpur

National Workshop on Anthrophonic Science vis a vis Food Security,
organized by ICAR-ATARI, Zone-I1, Jodhpur

International Conference on Biochemical and Biotechnological Approaches
for Crop Improvement, held at NASC Complex, New Delhi

Workshop on Agriculture in Ladakh: Present Status, Challenges and Future
Prospects, held at ICAR-CAZRI RRS, Leh, UT-Ladakh

International Conference on Plant Health Management-Innovation &
Sustainability (ICPHMM-2023), organized by Plant Protection Association of
India, Hyderabad at PITSAU, Hyderabad

National Symposium "TROPMET-2023" Changing Dynamics of Arid Region
and Impact on Weather and Climate over Indian Subcontinent, organized by
Indian Meteorological Society, jointly hosted by Indian Meteorological
Society, Jaipur Chapter and Birla Institute of Scientific Research, Jaipur held
at Birla Auditorium, Statue Circle, Jaipur

XII Biennial National Symposium of the Indian Society of Agronomy, held at
ICAR-Central Coastal Agricultural Research Institute, Goa

International Conference on Feeding the Future through Sustainable Eco-
friendly Innovations in Rangeland, Forages and Animal Sciences, organized
by Range Management Society of India and ICAR-IGFRI, Jhansi at
University of Agricultural Sciences, Bangalore

Review Workshop of Natural Farming, organized by ATARI, Jodhpur (virtual
mode)
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Dheeraj Singh

Manish Kanwat

Saurabh Swami

Kailash Detha

Chandan Kumar

B.S. Rathore
Poonam Kalash
Kusum Lata

Ramavtar Sharma
Mahesh Kumar

M.S. Kanwar

R.K. Goyal

M.B. Noor Mohamed
Changchuk Lamo
Raja Sekhar Mathangi
Akash R. Chichaghare
Jigmat Stanzin
Stanzin Landol
Yogendra Singh
Rigzin Dorje

Mohd Raza

Vipin Chaudhary
S.C. Meena

Surendra Poonia

S.P.S. Tanwar
M. Patidar

B.L. Manjunatha
Reena Rani
R.S. Shekhawat

A.S. Tetarwal
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Period

December 09-11, 2023

December 16-17, 2023

December 18-19, 2023

December 21, 2023

December 21-23, 2023

December 22, 2023

December 22-23,2023

December 22-24, 2022

December 28, 2023

December 29-30, 2023

Title, organizer(s) and venue

National Conference on Physiological and Molecular Approaches for Climate
Smart Agriculture, organized by Indian Society for Plant Physiology, New
Delhi and ICAR-Indian Agricultural Research Institute, New Delhi

Geographical Indication Workshop (GI) & GI Awareness Workshop under GI
Mahotsav 2023, organized by Department of Promotion of Industry and
Internal Trade and EDI, Ahmedabad at Surat

International Conference on Recent Global Innovations, Challenges and
Trends in Multidisciplinary Research (ICRGICT HYBRID-2023), organized
by BBD Government College, Chimanpura (Shahpura), Jaipur, Rajasthan in
collaboration with Inspira Research Association, Jaipur, Rajasthan

Conference on Sustainable Agriculture, organized by Vibrant Gujarat
Bhartiya Vigyan Sammelan and Sardar Krushinagar Agricultural University,
Dantiwada at Science City, Ahmedabad

National Workshop on Resilience of Indian Rangeland and Pastoralists: Role
and Livelihood, organized by Ministry of Fisheries, Animal Husbandry and
Dairying and ICAR-IGFRI at IGFRI, Jhansi

National Workshop on Cactus for Green Economy, organized by Department
of Land resources, Ministry of Rural Development at Bharat Mandapam, New
Delhi

International Conference on the Impact of Environment, Food and Nutrition
on Human Health, organized by Centre for Conversing Technology,
University of Rajasthan, Jaipur in collaboration with International Society for
Life Sciences, Jaipur

International Conference on Reimaging Rainfed Agro-ecosystems:
Challenges and Opportunities (ICRA-2022), organized by ICAR-CRIDA at
ICAR-CRIDA, Hyderabad

Regional Rajbhasha Sammelan, organised by Rajbhasha Vibhag, New Delhi
at [IT, Jodhpur

Millet Conclave on Sustainable Production Systems Toward Health and
Nutritional Security, held at SKNAU, Jobner, Jaipur
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N.S. Nathawat

Manish Kanwat

Rajneesh Sharma

Ramavtar Sharma

B.L. Manjunatha

R.N. Kumawat
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fava fet foa@ & ofe@X WX TwwTET EWSSt/ Official
Language Seminar on the occasion of World Hindi Day:
Tavg uRewy ¥ f2=< &1 YfAdr v W 10 SR B
TR H RISTHTST HTSST (3TTFelTS) AT &1 T8 | 39
JTAR W Sl O UG, WIH Qs (ST,
HTHIII—RTEI DY T TS JhTaH], Baxrarg gkl
TR I b WY 1 Tl BT JRMEI TR W AST & IR
H T STl 737 | feeres <. S a1ed 7 del fh AR 9
Aol R &1 vt fR=< &7 9em™ # "erge Rig B |
RTSTHTST FTSST H HRRIT J&Terd, SIEYR dofl $9& Tel,
BT, Yol UG SIAeR Rerd &1 IgHeT I3l & 60 |
31ferep deii~ept, STRepTRAT Uef o=l =1 Wi forar |

T —.

E
. 4

UTHIT & 3T HeTeTeh (TASTRUN ), T TH.eh. el
¥ ANINUE 3 wheles W& o ST e/ Deputy
Director General (NRM), ICAR, Dr. S.K. Chaudhari
visited RRS and KVK at Bhuj during January 14-16. Dr.
Chaudhari addressed the gathering in the Farmers Fair
organized by RRS and KVK. About 300 farmers, Farmer
Producer Organizations and representatives from

Department of Horticulture and Handicrafts participated in
the Farmers Fair.

UTehfdeh Wl W INReehdl  chidchH-dg-fehdam™ Wt/

Awareness Program-cum-Farmers Fair on Natural
Farming was organized by KVK, Bhuj on January 16 under
the Natural Farming Project. Dr. S.K. Chaudhari, Deputy
Director General (NRM), ICAR, New Delhi was the Chief
Guest and Dr. O.P. Yadav, Director was the Guest of Honour.
KVK also arranged an exhibition where progressive farmers,
Farmer Producer Organizations (FPOs), agripreneurs and

agro-companies showcased their novel farming products for
wider dissemination. About 350 progressive farmers, 5
FPOs, agripreneurs and line department officials

participated in the program.

TIUUHTE RIS @t Aol |fufd &t o8/

Advisory Committee Meeting of NASF Project on
'Hyperspectral Reflectance and Multi-nutrient Extractant-
based Rapid Assessment of Soil Properties for Sustainable
Soil Health in India' funded by National Agricultural Science
Fund (NASF) was held on January 25 in hybrid mode. The
project is being implemented at six partner institutes with
ICAR-CAZRI, Jodhpur as the lead centre and ICAR-IISS,
Bhopal, ICAR-IARI, New Delhi, ICAR-NBSS&LUP,
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Nagpur, BCKV, West Bengal and TNAU, Tamil Nadu as
cooperating centres. The meeting was chaired by Dr. Tapas
Bhattacharya, Ex-Vice Chancellor, DBSKVYV, Dapoli. Dr.
O.P. Yadav, Director highlighted necessities of the project to
maintain soil nutritional quality for crop production. Dr.
Ashok Kumar, Member, Ex-Director, CCSHAU-Hissar and
Dr. Ashok Kumar, Principal Scientist, NASF, ICAR briefed
about the need of project for generating useful information
for stakeholders and farmers.

TR ASTUTHT Shiai-aa |t (FRTeRTd ) aht SUTET THIeI
aﬁ/ﬂalf—yearly Review Meeting of City Official
Language Implementation Committee 30 SI-a<! Eal
WA H ARG B TS| 96F H g IR, dard
faereral d oy SRl & 50 9 SIS AfHTRAT 7 9T
forar | 9o & sreder WA e, S, iUl A8 - HeEl
f 3TTST gET SR TPl & g H T FER PrITd
RISTHTYT BRI & &3 H {5 T 2 Bl 1 TRl &
AT H AT BN | AR & G URINTD BT (G
TE), 2l GO HAR, 7 BT [ ARIHBIA IS HIT=ad
31 e # ue werad Afbfa 8| Su e (o), sh
TAF HAR ATed o (ST S alch PHRIHH, IISTHTT
JAfAFRA—1963 TAT JIHNT FRIH—1976 & WGEMl R
DI ST |

SIS ot 31 Td-2023 o TR WX hTSHI-SFhEe ot

F6%/CAZRI-ICRISAT Meeting on the Occasion of
International Year of Millets-2023 was organized with
farmers on February 08 in Lawari village in Bhopalgarh
Panchayat Samitee and on February 09 in Lunawas Khara
village in Dhawa Panchayat Samitee of Jodhpur. Director,
Dr. O.P. Yadav stressed upon the important role played by

farm-women to enhance the consumption pattern of millets
through processing and value addition. Project Coordinator
of ICAR-AICRP on Pearl Millet, Dr. (Mrs.) C. Tara
Satyavathi talked about the quality improvement for future
breeding program of millet. Scientists of ICRISAT, Dr. S.K.
Gupta and Dr. Wricha Tyagi discussed with the farmers about
the special qualities of millet for breeding program.

aiﬁTi'Ej'q it 31=1 9 2023 /International Year of Millets
2023 was celebrated at the institute, where Director, Dr. O.P.
Yadav delivered a lecture on 'Millets in [IYOM 2023 and
Beyond' on February 10 to scientists of the institute. Dr.
Yadav explained the purpose and importance of celebrating
the IYOM. On this occasion, a calendar of events to be
undertaken by the institiute to celebrate the whole year was
alsoreleased.

TAYE UfYT8] W/ Ex-trainee Sammelan was organized
by CAZRI-Krishi Vigyan Kendra, Jodhpur on February 14.
The objective of the program was to understand the social



and economic impacts of the trainings organized in the past
on life of the extrainees. A total of 21 ex-trainees participated
inthe program.

WTFHST & VeI We+eyrsh (TUUh Td €idt), =i
TSEY g 3 Geems &t S0 fRan/ Assistant Director
General (AAF&CC), ICAR, Dr. Rajbir Singh visited the
institute during February 26-28. He was accompanied by Dr.
S.K. Malhotra, Director, ICAR-DKMA, New Delhi. ADG
reviewed the research program of the institute and
appreciated the role of the institute in enhancing the green
cover in arid regions and in developing and deploying the
agri-technologies that not only increased the land
productivity but also enhanced the resilience of farming in
one of the most challenging agro-ecosystem of the world. Dr.
S.K. Malhotra appreciated the innovations being undertaken
by the institute in the area of seed spices, fodder production
and protected cultivation of high value crops. Director, Dr.
O.P. Yadav presented an overview of research achievements
ofthe institute.

HOEHE TSIATNT Wiatd o gEd 3U afAfa grr Fterer

aﬁ/]nspection meeting by the second sub-committee of

the Parliamentary Official Language Committee

27 BRI BT ARATT H AR B 77, Rraasy rezerar $9
|ffT &1 Jarered W, dar agien Sl 7 @) | A Eee
[T 1 A forary qr g | ared @ SuRerfa 7
45 DI T 9815 | 95 H WIPH3Ty, s foall & Al
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P W9 H S IoER RiE, 9ehe qeHeyd (Tuun ud
AR e = M <aTe Il Su feere (RTorT) SuRkerd
R | 9 FIER W e, Sf. A e 7 R sf
Y I & ey H WM gRT mafoid wfafaftrt @
SIS & ToI AfAfT aew & A gRT o o o
fafifa @re Sare e fey |

1 e T Ol o B o B R S 1 1
SHTAITTAT/ District-Level Workshop on 'Quality
Production of Seed Spices' under Mission on Integrated
Development of Horticulture (MIDH) was organized by
KVK, Bhuj, held at KSKV Kutch University, Bhuj during
March 02-03 sponsored by Directorate of Arecanut and
Spices Development. Dr. J.D. Jadeja, Vice-Chancellor of
KSKYV Kutch University, Bhuj was the Chairman and Chief
Guest of the workshop. About 145 farm women, farmer
producer organizations, progressive farmers, and youth of
the Kutch district participated in the workshop.

JMETH 3 IMFHTH tferemiat o g o Tk & o
TR ¥ WA Rl S0 fRaT/High-rank Military
Officers along with IAS and IPS Officers visited the
institute along with officials from Oman, Uzbekistan,
Bangladesh, Egypt, India etc. on March 16 under the
leadership of Rear Admiral Sanjay Sachdeva in the economic
security study program of the National Defense College.
State Protocol Officer, Pramod Sirvi also accompanied the
group of officials during the visit. Dr. S.P.S. Tanwar and
Dr. P.C. Moharana coordinated the group visit.
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qa qth & fore @ feawia geawasil s srEvTer/

Three-day Heartfulness Meditation Workshop for Stress
Relief was organized during March 20-22 by Regional
Research Station, Bhuj in association with Heartfulness
Institute with the aim of promoting mental health and inner
peace of the staff members. Trainer, Ms. Harsha Ben
Chauhan, District Coordinator, Center of Heartfulness
Institute, Bhuj made the participants learn about many

aspects of meditation. The trainer gave practical sessions on
heartfulness meditation, cleansing and prayer, which helped
the participants to let go off the negative thoughts and
feelings.

HEIT ITEAT Wil (A ) ot S/ Institute

Research Committee (IRC) meeting was held during April
10-15 to review the progress of ongoing (58 institute and 11
externally funded) and concluded (12 institute and 4
externally funded) research projects. Eleven new project
proposals were approved. The recommendations of RAC
and brief details of Krishi portal and AKMU were also
presented. Action Taken Report on the recommendations of
previous IRC was also presented. The second IRC meeting
was held on June 27 to review the project proposals
reoriented as per the recommendations of first IRC meeting
and 4 new projects were approved.

Hag HEyEt ¥ st 3 Wemr-WE-wevi-t @ SR
f&"aT/Union Ministers visited the Millets Fair-cum-

Exhibition organized at the institute during April 20-21
under the aegis of the Ministry of Food Processing

Industries, Government of India. The program was graced by
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three Hon'ble Union Ministers namely Shri Gajendra Singh
Shekhawat, Union Minister of Jal Shakti, Shri Prahlad Singh
Patel, Minister of State, Food Processing Industries and Jal
Shakti, and Shri Kailash Choudhary, Minister of State,
Agriculture and Farmers' Welfare. The event was attended by
more than 300 stakeholders including industry experts,
micro food processing enterprises, SHGs, FPOs etc.

AN WWeh-fehtsl U ShivTel  faemra shrdeRd/Skill

Development Program on pearl millet nutri-cookies was
organized by ABI during April 25-27. Eight trainees from
different districts of Rajasthan and Delhi participated in this
training program. Chief Guest of the valedictory function,
Shri B.C. Sharma, DIGP, RTC-CRPF, Jodhpur lauded the
efforts of the scientists to provide such trainings for
entrepreneurship development which are also very relevent
in the context of International Year of Millets-2023.




T W S o 100 § UUHIE T WET YERUT/Live
webcast of 100th episode of Mann ki Baat was organized
by KVK, Jodhpur on April 30 at the KVK premise. A total of
458 farmers, including 116 women farmers listened the
program. The program was also organized at KVK, Pali,
where Head, Dr. Dheeraj Singh interacted with farmers about

the current agricultural activities. Thereafter, participants
listened entire episode of Mann Ki Baat. About 89 farmers
and farm women participated in the event.

fewuT STerE™ Ud TegTaetl Uiaaier/Note Drafting and
Vocabulary Competition & SIS IR ITSTHTST
PRI ARl (@E—2) JEqR & Al B
PHION, SR H 23 A5 PI T 3@y Td TaTaed]
AfATRTAr & e far a1 | gfaaifiar § 9Rd IReR
P P, SUHH, WA GRefel o & 22
gfefiral | e forr | S & fAeere vd SR
(@af—2), TRIR & AeeT . 3 YHTT AET o FEl b
o=y mfernfirdrett & Ao | o R & Ui wfa

ST a1 ST el § |

Wiy, ¢ ool & Su wehRwe (Ff faww),
2l J.uH. Tae o HEAT TSRO ﬁﬁ'ﬂT/Dcputy Director
General (Agril. Ext.), ICAR, New Delhi, Dr. U.S. Gautam
visited the institute on June 18. Dr. Gautam took keen
interest in the research and development activities of the
institute as well as activities of KVK, Jodhpur. He was

briefed that the distribution of the elite indigenous animals
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was done through KVK activities for breed improvement of
indigenous livestock species. He said that the role of women
farmers is important in decision-making and they should take
an active part in commercialization of the pearl millet
products for enhancing the livelihood option of rural people.

TSHTET R/ Official Language Workshop &7
IS BRI B &1 Wey' {9 R 05 Jal1s B
o T | wriemer # 2t RraeRor SaT, ST AR,
AUEH Yol YEEd BRI, SRR | e 3| g
TR SIRARY (RS 7s) 57 ReT FAR 7 FeT 6 &
IOMHET BT # SfdIfes drf ova & forg ddunfae
T Bl SFRI 891 AT | o e s giaar
I A T o <) Srdenetisii & Ao | HHATRAT Bl
fe=al T YANT &1 H f3787 P §R B H Tl [Hercl!
2| 5 M HAR Ied, UG ([ISTHINT) -1 ITSTHTST
T gRT SIR) a1 rdehd ¥ AU U otedl I U v

T SMaWIH YATH B B 37Ul Bl | BRI H 30 A

IS ASTpl, TTBRAT U =T HHATRAT 1 AT forT |

it foram gRT framt ot STISTifaent ot sige o e
ol T U WGl ohl hal-al ohl THRUT/ Telecast of

success stories on role of the institute in transforming

livelihood of farmers by DD Kisan channel was

documented in its popular program 'Chaupal Charcha',

giving over 100 minutes in following four episodes.

e Aprogram on'sil 3T Bl S-S qH qéa UIT HIRA DT
™A' was recorded at Nevra village of Jodhpur district
and was telecast on July 20. Its youtube link is:
https://www.youtube.com/watch?v=yqU8Yh8750Y

The program on 'MIGfdd W' was recorded at
Gajangarh village of Pali district, which was telecast on
July 26. The youtube link is:

https://www.youtube.com/watch?v=WTqSTPi3jMY
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e Program entitled "TIRT I &1 Udh &1 ANT — AThicid Tl
JUATY A" recorded at Kerla village of Pali district
was telecast on August 02. Its youtube link is:

https://www.youtube.com/watch?v=taPH4K2YhHE

The program on FAfIAd Wl AR fHae — &
JBRAIT 99 ST &aTT was recorded at Nevra Road
village of Jodhpur district, which was telecast on August

16. Its youtube link is:
https://www.youtube.com/watch?v=lhFs5m1z5tA

sft o IAUr Ul Millet recipe contest was

organized as a part of the International Year of Millets-2023
celebrations by KVK, Bhuj on August 02, with participation
of 11 enthusiastic women of Kukma village. The participants
showcased their creativity by preparing delectable
milletbased dishes, emphasizing the versatility and health
benefits of this humble grain.

FTAMET 9RaG & d8d

AT/ Awareness-cum-Innovation Journey under Aatma

ST ehdl-Hg - TdTe

Nirbhar Bharat in collaboration with the Ministry of
Culture, Government of India was celebrated by organizing a
Farmers' Meeting and Exhibition program by KVK, Pali and
National Innovation Foundation (NIF), India on August 07 at
Kerla village of Pali district with the aim of making India as
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an innovative and creative society. Dr. Dheeraj Singh, Head,
RRS, Pali; Dr. M.K. Chaudhary, Dr. B.R. Kudi, Dr. A.S.
Tetarwal and Dr. Chandan discussed the role of innovations
in development of Indian agriculture. More than 160
progressive farmers from Kerla and nearby villages

participated in the program.

‘oft 3t o Yoaafiia Sang’ W A feeda wtvrer faemra
T:FlﬁT;Fq/Three-day Skill Development Program on
'Value Added Products of Pearl Millet' was organized
under the aegis of Agri-Business Incubation (ABI) Centre
during August 07-09. Director Dr. O.P. Yadav said that
millets not only supply calories and protein in the diet of the
people, but are also the best source of micronutrients. In-
charge (ABI), Dr. A.K. Patel explained the participants about
various technologies and activities of the ABI center and

presented success stories of some start-ups. Eight young
trainees from self-help groups, industry and individual
startups across the country participated in this program.

TR ASTHTT SR -a A (Shrai-2 ), Sy st SHIE
S 3T|Tﬁ~_r|=l/0rganizati0n of Half-yearly Meeting of
City Official Language Implementation Committee,
Jodhpur) 8 3FRT B A H {1 73T | §6F H RIHN
® 35 W 3P BRIl & BrATd TAT 7 9T o771 | S5
H |l gRT ST fewor Srerea afaariiar & o




DI YR AT AT | FRIG 31eTe UG Bl Qe .
L. T 7 BT [ ARTSTRT §RT IS BTG Haell

HISASAT BT WER FANT gRT &3 fhar S =iy |
HRI & 3 TRINAfT ST 51 GReT HAR o dal fh
RGN & T FaR BRIl B AN TR &
TR BRI BRAI AT | Fa ¥fed, TR Ud
QUM (JTSTHTHT) 471 A9 HAR JTed 4 FaR BRIl

F ITSTITST BIATIIT Bl THIT B |

TSR fRaT= 3T & 27288y <F. wered fig e 3
W™ @ ST f®A/Chairman of Rajasthan Kisan
Aayog, Dr. Mahadev Singh Khandela visited the institute
along with members on August 10. Dr. G.L. Keswa (Former
VC, Agriculture University, Kota), Dr. Sukhdeo Singh
Burdak (Director Research, MPUAT, Udaipur), Dr. Rajesh
Mann (Former Director, Dept. of Animal Husbandry, Govt.
of Rajasthan), Dr. O.P. Khedar (Former Dean, Agriculture
University, Alwar), Dr. I.B. Maurya (Dean, College of
Horticulture and Forestry, Jhalawar), Dr. Birbal, Principal
Scientist, CAZRI-RRS, Bikaner, Smt. Sohani Choudhary
(Representative, women farmer) and the Aayog Secretary,
Dr. Neeta also accompanied the Chairman. Director, Dr. O.P.

Yadav gave detailed information about the research
achievements and activities of the institute.
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e § o ymor’ @ emAsH fRAT/ The institute
organized 'Science Walk' for Scientists (August 10),
Technical (August 14) and Administrative (August 18) Staff.
Initial briefing was done by Dr. P.C. Moharana, In-charge,
PME Cell. Director, Dr. O.P. Yadav shared his views during
the visit. Scientists had a good look at the newly established
Integrated Farming Cafeteria in 2 ha area, partitioned into
silvipasture, crop cafeteria, fodder, green manuring/
vegetables, horticulture and farm rainwater harvesting and
six compost pits. The cafeteria aims to exhibit the institute's
prominent technologies to all stakeholders at one spot. All
the millets were grown for the first time in cafeteria in view
of International Year of Millets-2023. Scientists also visited a
newly developed farm pond with capacity to store 5 lakh
liters water. The stored water is to be utilized to irrigate
horticulture block consisting of gonda, fig, pomegranate, ber
and date palm plants. Dr. R.A. Sharma and Dr. H.R. Mahla
highlighted the breeding strategies for moth bean and
clusterbean improvement, respectively. Dr. R.K. Kakani
explained the breeding program of pearl millet and strategies
to develop single cross hybrids and inbred restorers. Use of
spectro-radiometer in the crop fields was demonstrated by
Dr. P. Santra. Dr. Archana Verma briefed about the main
rationale and objectives of the ongoing work on agroforestry.
Dr. Rajwant K. Kalia explained the details of provenances
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selected from western Rajasthan, the progenies evaluated in

nursery and field trial. Dr. S.P.S. Tanwar took the scientists
around the IFS model developed in 4 ha area, consisting of
annual crops, multi-purpose trees etc. in agroforestry, agri-
horti, silvi-pasture, hortipasture systems and also
ornamental/medicinal plants.

T i 1631 FTHATT Fellgehy At ((TRTH ) st
éESE/Meeting of XVI Research Advisory Committee
(RAC) of the institute was held during August 27-28, which
was chaired by Dr. K.D. Kokate, Former DDG (Agricultural
Extension), ICAR, New Delhi. The other members of RAC
present in the meeting were: Dr. J.C. Dagar, Ex-ADG
(Agronomy), ICAR, New Delhi; Dr. A.K. Patra, Ex-Director,
ICAR-IISS, Bhopal; Dr. S.M.K. Naqvi, Ex-Director, [CAR-
CSWRI, Avikanagar; Dr. Atmaram Mishra, Ex-Director,
ICAR-IITWM, Bhubaneswar; Dr. Rajbir Singh, ADG
(AAF&CC), ICAR, New Delhi. Dr. O.P. Yadav, Director
presented achievements and new initiatives taken by the
institute. Chairman, Dr. K.D. Kokate appreciated the
institute for its very good and sincere efforts, clearly visible
through very nicely laid out experiments in the institute. Dr.

N.R. Panwar, Member Secretary, presented the Action Taken
Report (ATR) on the recommendations of previous RAC
meeting held on February 25-26, 2022.

T® 2023 & SN HE TGN TEHUSR fatwe/

Agriculture Innovation Exposure Visit during kharif
2023 was organized at the institute on August 29 to
disseminate the improved agricultural technologies. More
than 1100 farmers, farm women and other stakeholders
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participated. An exhibition stall displaying institute's
technologies, products and services was also put up. Dr. O.P.
Yadav, Director exhorted the farmers to 'see, test and adopt'
various agricultural innovations. Dr. S.P.S. Tanwar, Head
and Convener called upon the farmers to adopt integrated
farming system approach for year round employment and

income.

f&<t T@aTST/Hindi Fortnight & SgUTes ARG &
AT 18 RaTwR &1 fham | 9= arfafdy f. Al
PIadrelarel, fge®, Wve 9w & =) R® <o @1
QAT & w9 H ORI &1 A 3@ arefl AT 2 | HriEeRy
e Sf. ga e o 2w 91T & #Ecd uR eI Sre |
U fders (rorTeT) st 99 HAR I8 F B AT &
Hal BT T 3T | 97 IR I @R, 3rs) #i
T HAR R IS Ff= &g 5 | ok
STl G 3R 1 BRI & B Bl § $R W IR
o | St S, o wraTe A fhar | i weae @
AU HHRIE 4 TFCER DI ATATST [T T | J&= iy
S ARRIVT A1 [Jeafdened, SiegR @ fEar uT &
3feger Sf. AfguTe R j1els 7 39 91 W 9IR &1 f fgar
M AR BT AT & 3R TARI YIRS 3R ARplaD
foRrrd @ ared 2 | fcere €. e ). area 7 e {6

e AIE AT 2| S 9N HEAR AIed, SUMSEE®
(RrorTeT) ERT oY wfafafet & wdy # Rurd yvga @
TS

| 18 IR A 4 IR & R HAY Y &l T




@ SR AT TR & faoiarsii o qRepd fa
T |

TR STFHETT eITH, FHH—YSl § A1 14 H 29 RawR
qe <) TEdre] FHRIE &1 A fhar 17 | Igere
HARIE H Rl 20 AR 5 9T o | oreger <f. 71
Brac = AR BT quf I8 A 39 STl HI Ahel
AT BT IMUE ot | Sf. AaRM SI1e (ddh-ran IfHRY) =
BRIH BT [ATIaR | T BT AT BT | 11 AAvH
yed (GEnie) =1 |t gfaafiransit & |ierd R fear |
ST AT . R, A fZ=T |17 BT Heed garam | ST Ifqer i,
. q &= W9 &7 TR SR § BRd I8 Bl AT
fopar |

TR STIAT eI, dIdhR H 14 RIdwR &I f2=il faad
HATAT T | ST, AR YaTR, JHedel, 7 Py FgAgr H 2=
B ITARAT I4Tg | g ARy €. 991 99 SR, F8
amard, o=l favmr, R weifdured, e @ | Sl
AR R A1RMEd S BRIGH B HUINET IRId B g
AT S Rfdws R 2rargd = b |

<1, fewiy) utee, wfed, TH 3T WEIe9Teh, WThard, T8
fooell 1 3MNRIRTA, SiehT Rl ST T3/ Dr. Himanshu
Pathak, Secretary, DARE and Director General, ICAR,
New Delhi, visited RRS, Bikaner on September 27 along
with Dr. J. Rane, Director, ICAR-CIAH, Bikaner; Dr. G.P.
Dixit, Director, ICAR-IIPR, Kanpur; Dr. S.K. Bera, Director,
ICAR-DGR, Junagarh; Dr. Sanjiv Gupta, ADG (OP), ICAR
and Dr. V.B. Patil, ADG (Fruit and Plantation Crops), ICAR,
New Delhi. The Director and Heads of the institutes and
Regional Research Stations briefed the dignitaries about the
on-going research activities of their respective institutes/
stations. The Hon'ble DG suggested that all the ICAR
institutes and regional research centres/stations present at
Bikaner should conduct the research in collaborative mode.
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WH-gehI-ERe0 UTeh T 3Iqured foham &1/ Agri-Eco-
Tourism Park was inaugurated on Institute's Foundation
Day (October 01) by the Chief Guest, Dr. S.K. Chaudhari,
DDG (NRM), ICAR, New Delhi in the presence of former
Directors of the institute, Dr. Pratap Narain and Dr. K.P.R.
Vittal, Guests of Honour, Dr. Praveen Kumar, Director,
ICAR-CCARI, Special Guest, Dr. O.P. Yadav, Director and
Dr. Priyabrata Santra, Head and all staff of the institute. The
park is spread over 8 ha area and is distributed in 32 blocks
consisting of around 150 plant species. The sand dune block
provides overview of checkerboard technique of sand dune
stabilization developed by the institute. A 'Know-Your-Soil'
section in the park consists of soil profile brought from
different parts of the country to educate the visitors about
different soil types.

WA STt st SEU gEe A W s ST
f&aT/Hon'ble Vice President Shri Jagdeep Dhankhar
visited the institute on October 07 and interacted with
farmers and scientists during 'Farmer Scientist Interaction'
event. He narrated how agriculture and agri-business have
become preferred profession and called upon farmers to
engage their children and other family members in
agriculture-related business. He cited the examples of
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growing need of value-added products all over the world and
highlighted that farmers should engage themselves through
FPOs and other government schemes to fetch greater profit.
Union Agriculture and Farmers Welfare Minister Shri N.S.
Tomar, addressing in virtual mode, stressed upon the Prime
Minister's call for proactive actions to increase the income of
farmers. He took pride of various activities undertaken by
CAZRI and other ICAR institutes to transform this sandy
desert area into productive lands for crops, fruits and
vegetables. Union Jal Shakti Minister, Shri Gajendra Singh
Shekhawat highlighted the institute's effective contribution
in the field of sand dune stabilization in the desert resulting in
the reduced number of sandstorms. Minister of State for
Agriculture and Farmers Welfare, Shri Kailash Choudhary
appreciated contribution of the institute in developing and
deploying new technologies in arid regions. Director Dr. O.P.
Yadav briefed that institute's research efforts in introducing
new crops and cultivars, managing soil and water, and
supplying improved seed and quality planting material have
added new dimensions to the agriculture in arid areas. Shri
Rajendra Gehlot, Member of Parliament (Rajya Sabha) and
Smt. Suryakanta Vyas, MLA also graced the occasion. About
3,000 farmers and agri-entrepreneurs participated in this
program.

fagiw w@esar WA 3.0/Special
Campaign 3.0 was conducted during October 16-31 by
KVK, Jodhpur. Under the campaign, 10 activities related to
vermicomposting from organic waste, making bio-enzyme
from farm waste, Jiwamrit preparation, awareness lectures,
weeding operation at all the demonstration units of KVKs,
cleanliness work, etc. were organized at adopted village as
well as at KVK, Jodhpur premises to make the farmers aware
about the importance of cleanliness and waste to wealth. In
the campaign, two villages adopted by KVK, 56 farmers,
seven officers, 11 students, seven labourers made their
contribution.

Cleanliness
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TR VAT o ot wel womes v @t dredt et
§8%/3rd Zonal Meeting of the Head of Finance and
Administration of ICAR institutes, along with Joint
Secretary (Finance), was held at the institute on October 31.
Heads of Finance and Administration of CAZRI, Jodhpur;
ATARI, Jodhpur; DRMR, Bharatpur; CSWRI, Avikanagar;
NRCSS, Ajmer; CIAE, Bhopal; NISHAD, Bhopal; IISS,
Bhopal; IISSR, Indore; CIAH, Bikaner; NRCC, Bikaner;
ATARI, Ludhiana; CIPHET, Ludhiana and IIMR, Ludhiana
participated in this meeting. Smt. Sunita Arya, Comptroller
of the institute welcomed Shri G.P. Sharma, Joint Secretary
(Finance) and all the participants. Settling of pending audit
paras, newly implemented corpus fund guidelines and its
implementation, CPWD advances, LTC advance cases and
LTC bill were the major agendas discussed in detail during
the meeting.

ST fIehTd ShTEichT (ST ) AIPTTT oAt i femarm

AT/ Entrepreneurship Development Program (EDP)
training was organized on 'Business Model of Protected
Cultivation of Vegetables' under Agri-Business Incubation
(ABI) Center of the institute during October 25 to November
03. Dr. VK. Pandey (Former Additional Director), Dept. of
Agriculture, Jodhpur chaired the program and encouraged
the trainees to move ahead with this as a profession.
Participants of the training represented 11 districts of




different states. Dr. A.K. Patel (ABI in-charge) told that this
center organizes EDP training on about 25 different
technologies round the year and protected cultivation is
emerging as a new dimension in agriculture sector. Dr.
Pradeep Kumar, coordinator, briefed about lectures,
practical training and modern tools and technologies in
protected cultivation of vegetables. Shri Bharat Mali
(Regional Manager), State Bank of India witnessed the
occasion.

ATFHITT o ST WETHTeR (HEe fam ), ef. 2tem. ot
T G @ SR ﬁﬁ'ﬂT/Dcputy Director General (Crop
Sciences), ICAR, Dr. T.R. Sharma visited the institute on
November 08. Dr. Sharma appreciated the institute's
approach to address the issues related to arid farming in an

inclusive way. He was accompanied by Dr. D.K. Yadav
(ADG Seeds), Dr. J.S. Chauhan (Former ADG) and Dr. G.P.
Singh (Director, ICAR-NBPGR). Dr. O.P. Yadav, Director
briefed the visitors about the new innovations undertaken by
the institute in the management of agro-biodiversity, land,
soil and water.

fewor smerEs wfa=ifi@r/ Note Drafting Competition
TR ST ST AT & A STaferl & fFiR
AT Bl & T 21 TawR BT JTARTT BV TS | B,
e TRARTRI, WRA—fded AW gford ad, g a9

219

AT HRA, T SRIAN] IFT BT Iaeni=
HYRIH, R QRIA Faefo] 3R TSR Blerel HiRefor
I B BifHDl o ufair # Aqrr fomr ) e
Sufeerd & 99 HAR A1ed 7 39 AN & Smdrer
BT I PIHBT DI fE=al W1 H BRI B & fofg Hrered
HRAT G Td R faere Sf. S Ired & i SR
arh far | g ufaaifirar § Ao &1 Sf. |Rdr v, @
GRIRESIEREEIN

TAUUATE URASHT @ Oellgehl Giifd ol 9&eh/

Advisory Committee Meeting of NASF Project on
'Hyperspectral reflectance and multi-nutrient extractant
based rapid assessment of soil properties for sustainable soil
health in India' was held on November 28 at the institute. The
meeting was chaired by Dr. Jitendra Kumar, ADG, National
Agricultural Science Fund (NASF), ICAR, New Delhi. Dr.
Ashok Kumar Yadav, Dean, SGT University, Gurugram
participated in the meeting as the Expert Member through
virtual mode. Director Dr. O.P. Yadav briefed about the
importance of rapid assessment of soil properties through
hyperspectral reflectance. Project Investigators of five
cooperating centers from ICAR-IARI, New Delhi,
ICAR-ISSS, Bhopal, ICAR-NBSS&LUP, Nagpur, BCKV,
West Bengal and TNAU, Tamil Nadu presented the progress
reports of the project. Dr. Priyabrata Santra, Principal
Investigator presented a comprehensive progress report of
the project including the establishment of spectroradiometer
laboratory at the institute and development of soil spectral
samples from different

library representing soil
agroecological sub-regions of the country. The chairman
appreciated the efforts of the institute in developing
demonstrable models of different production systems in arid
conditions. Vote of thanks was presented by Dr. P.C.
Moharana, Principal Scientist and Co-Principal Investigator

ofthe project.
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forerfea TRa Hehed ATAT - WTTHAT oh ASThIES hrdshd
hT |ET YEROT/Viksit Bharat Sankalp Yatra - Prime
Minister's Live Webcast Program was arranged by KVK,
Jodhpur on December 09. The program aimed to create
awareness about government schemes among farmers. Chief
Guest, Shri G.S. Shekhawat, the Hon'ble Union Cabinet
Minister of Jal Shakti, Government of India called for
bringing the more positive changes in lives of poor and
oppressed people. A total of 774 farmers and other
beneficiaries participated. One exhibition arranged on latest
agricultural techniques and practices was visited by the
farmers along with Hon'ble Minister and other public
representatives.

hdlleh, SHETUX aht 399 AT Helgehy |Hfd (TETHT )

W SEh/39th Scientific Advisory Committee (SAC)
meeting of KVK, Jodhpur was organized on December 13

to review the annual progress report of the year 2023. In
meeting, chaired by Dr. S.P.S. Tanwar, Acting Director, the
Progress Report was reviewed by Dr. P.P. Rohila, Principal
Scientist and representing Director, ATARI, Zone-II,
Jodhpur along with officials of the line departments, state
government officials, progressive farmers and farm woman.
In the meeting, 26 members participated.

Hhdleh, Ulet 9 faepfdd 9RG Hehed IET W WO

fer™/KVK, Pali participated in Viksit Bharat Sankalp

Yatra started on December 16 by the Hon'ble Prime Minister
Shri Narendra Modi to increase the awareness among people
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about different public welfare schemes of the Central
Government. The KVK participated in 32 Yatras at different
Gram Panchayats of Pali district. Dr. A.S. Tetarwal and Dr.
Chandan Kumar, SMS delivered lectures on different aspects
of natural farming, soil health management, use of liquid
fertilizers like nano urea etc. A total of 5532 participants were
benefitted.

TEATE ol a8 2023-24 i TgdIa S8eh/ (Second Meeting

of City Official Language Implementation Committee
for the year 2023-24 &I 3T 22 AR &1 WA &
FAMR 4 T 1| RS §oh H TR ST
PRI AAR, SEqR—2 B AR F HRE B ay
2022—23 T IPC RSN BRI & ol UM I
TS R UR TSI ¥es Ud YHTOT—U3 Y& PR R
fepar T |
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Important Days Celebrated

744t TuTax fgawa,/ 74" Republic Day was celebrated on
January 26 in the institute and Regional Research Stations

with great enthusiasm and gaiety. Director, Dr. O.P. Yadav
unfurled the national tricolor and addressed the staff at
Jodhpur. On this occasion, he highlighted the achievements
made by the institute and ICAR in the field of agricultural
science and technology.

st afgen e/ International Women's Day was
celebrated by KVK, Pali on March 08. A lecture on Role of
Women in Agriculture was delivered in the program and
issues of gender inequality in society and nutritional security
for good health of women by establishing nutri-garden were
discussed. In addition, role of women in boosting Indian
agriculture as well as economy, women empowerment etc.
were discussed. A total of 38 farm women participated in the
program.

fava <& fea@/World Water Day was celebrated on
March 22 by KVK, Pali and Watershed Department, Pali
jointly by organizing a one-day workshop for farmers on
'Importance of Water Conservation and its Precise Use in
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Daily Lives'. Experts from the KVK and Watershed
Department delivered lectures on water conservation,
rainwater harvesting methods, water use efficiency etc. Mrs.
Dipti Sharma, CEO, Zila Parishad, Pali was the Chief Guest.
A total of 64 farmers, farm women and other stakeholders
participated in the program.

fava u=ieRuT fea®@/World Environment Day was
celebrated on June 5 to create the awareness about the
UNEP's theme 'Mission LiFE (Lifestyle for Environment)'".
On this occasion, a webinar was organized on this year's
theme 'Only One Earth' on June 4, where a talk on 'Lifestyle
for environment' was delivered by Dr. Praveen Kumar
(former Head at the institute), and Dr. Shiv Singh Rathore,
Ex-Chairman and Member of the RPSC shared his views on
various aspects of LiFE. Dr. N.V. Patil, Officiating Director
mentioned the importance of adoption of different practices
helpful in protecting the environment.
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World Environment Day was also celebrated by KVK,
Jodhpur at village Jati Bhandu in Balesar Panchayat Samiti
of Jodhpur, where 10 trees were planted and 45 saplings were
distributed to the farmers. Total 65 farmers, including 13
women farmers, actively participated in the program. The
event was also celebrated by KVK, Bhuj, which was
attended by 136 participants.

The event was also celebrated at RRS, Pali on Mission LiFE.
A total of 20 participants attended the program. In
celebrations at RRS, Bhuj, 1000 spineless cactus plants were
planted in the village for providing fodder security to farmers
ofthe village.

AU AN fga®/International Yoga Day was

celebrated on June 21 at the headquarters of the institute, its
RRSs and KVKs with enthusiasm according to the common
yoga protocol of the ministry of AYUSH, Government of
India. The program was celebrated in collaboration with
ICAR-ATARLI, Jodhpur at Barmer in which staff members of
both the institutes participated. Chief Guest, Shri Kailash
Choudhary, Minister of State for Agriculture and Farmers'
Welfare emphasized on the importance of yoga in our life.
The event was also celebrated in collaboration with ENVIS
centre. The yoga teacher Ms. Kajal Sagar Trivedi
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demonstrated various yogasnas and highlighted the
importance of yoga. Dr. O.P. Yadav, Director emphasized the
importance of yoga in daily routine and encouraged

everyone to practice yoga to make our life healthy.

AT Weeh o Heh e/ International Plastic

Bag Free Day was celebrated by conducting Cleanliness
Drive at the institute and its ETACP unit on July 04. All the
scientists, officials, technical and supporting staff
participated in the drive. The path along the institute
boundary and fields were cleaned of all the waste, including
plastic waste.

WY WU fSa9/ICAR Foundation Day was
celebrated by organizing Farmers' Awareness Program by
KVK, Pali in Gajangarh and Khandi villages of Pali during
July 16-18. In the program, role of the ICAR in Indian
agriculture and self-reliance of the country in food grain




production, livelihood as well as nutritional security of farm
families were discussed. Experts from KVK discussed about
the innovative technologies like improved varieties, farm
mechanization with latest farm implements and machines,
new molecules of pesticides for crop protection, progress in
horticulture production and technology exhibitions. About
58 farmers and 86 farm women participated.

ICAR Foundation Day was also celebrated by KVK, Bhuj by
organizing farmer-scientist interaction program during July
16-18 in Kukma, Gagodhar and Adesar villages. The
program served as a vital platform for farmers and scientists
to come together for exchange of knowledge and ideas aimed

at further enhancing agricultural practices and sustainable
farming methods in this region. A total of 142 farmers
participated in the event.

The Foundation Day was also celebrated by KVK, Jodhpur
during July 16-18 by organizing training programs and
exhibitions at KVK premises. During three days, 69 farmers
and 25 farm-women from three villages namely, Lawari,
Dugar and Daijar actively participated in the program.

313??%3’5[ e e/ International Tiger Day was
celebrated by organizing online Poster Competition on
July 29 by EIACP-RP on Desertification Control at the
institute. In the competition, organized under guidance of
Dr. P.C. Moharana, in-charge of EIACP-RP, about 50

Hegcqqu et o1 RIS

Important Days Celebrated

students of classes 9 to 12 from various schools of Jodhpur
participated enthusiastically. All the winners were honoured
with certificates.

774t TaAdn fgad/77" Independence Day was celebrated
with joy and enthusiasm at the headquarters of the institute,
its regional stations 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
highlighted various achievements made in the country since
independence in different fields, including the field of
science and technology. He urged the staff to work with
renewed enthusiasm for the development of the country,
society and for the benefits of the farmers. 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 fulfil their duties.

faga fsi= fgad/ World Ozone Day was celebrated by
EIACP RP on 'Combating Desertification' unit working at
the institute on September 15 by conducting 'Speech
competition' among college students and 'Painting
competition' among school students. Dr. Anand Kumar
Naorem, Scientist presented a video-based story on various
aspects of ozone depletion and its effects. Prizes were
distributed to the winners. EIACP Coordinator, Dr. P.C.
Moharana spoke about importance of celebrating the World
Ozone Day. About 60 students from local colleges and
schools, scientists and technical officers of the institute, and
EIACP staffactively participated.
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HET T 6591 TATAT fda™/65" Foundation Day of the
institute was celebrated on October 01. Dr. S.K. Chaudhari,
DDG (NRM), ICAR, New Delhi appreciated the
phenomenal progress made by the institute. Dr. Praveen
Kumar, Director, ICAR-CCARI Goa appreciated the
institute's contribution in dealing with complex issues of arid
farming comprehensively that made arid regions more
resilient and productive. The former Directors of institutes,
Dr. Pratap Narain and Dr. K.P.R. Vittal recalled the
contribution of the institute in sand dune stabilization.
Director, Dr. O.P. Yadav presented an overview of
achievements of the institute in research, developmental and
extension activities. Certificates of 11 technologies
developed by the institute were awarded to developers by
DDG (NRM). Directors and Project Coordinators of ICAR
institutes in Rajasthan participated and staff members of the
institute were recognized for their significant contribution.

HeAchdl STTEehd A&/ Vigilance Awareness Week was
celebrated at the institute, its RRSs and KVKs by taking
Integrity pledge on October 30 with the aim to promote
vigilance, integrity, and transparency in the organization.
Director of the institute and Heads of RRSs and KVKs
emphasized on importance of vigilance and integrity in the
institute.

fava uwar fea@/World Soil Day was celebrated on
December 5 in collaboration with Jodhpur chapter of Indian
Society of Soil Science. Scientists and staff and 48 students
from Chopasani Sr. Secondary School participated. A visit to
'Know Your Soil' section located in Agri-Eco-Tourism Park
was organized in which profile characteristics of the major
soil types of arid western India were explained by Dr.
Mahesh Kumar, Principal Scientist. Short videos on compost
preparation and integrated nutrient management were shown
to students at 'Shami Bhavan' of the institute. A quiz
competition on soil and its functions was organized by Dr.
R.S. Yadav and Dr. O.P. Meena followed by lectures by Dr.
Manoj Parihar and Dr. Mahipal Chaudhary, soil scientists of
the institute. Dr. Priyabrata Santra, Head provided a brief
detail on importance of soil health and its interconnection to
human health and thus urged for collective efforts for
maintenance of soil health.

World Soil Day was also celebrated by KVK, Jodhpur at
village Rabariya of Dhawa Panchayat Samiti in Jodhpur.
Chief Guest, Shri Rajendra Kumar, Member of Zilla
Parishad and Special Guest, Shri Mula Ram, Deputy
Sarpanch of village Rabariya stressed on importance of soil
testing at every farmers' field and adoption of latest
agricultural technologies. A total of 55 farmers of village
Rabariya participated and soil health cards were distributed
to farmers.
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Linkages and Collaborations

ai?ITf'EfIT[/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 on Agroforestry
(ICRAF)

Kirkhouse Trust

Bioversity International

T/ 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 I1), 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
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Date

January 03 to February
03,2023

January 18-31, 2023

February 01-21, 2023

February 23 to March
04,2023

March 03-08, 2023

March 09-10,2023

March 20-27, 2023

May 15-19, 2023

June 16 to July 06, 2023

July 31 to August 05,
2023

August 07-11, 2023

August 16-25, 2023

gferetor 3iR &rar fHmfor
Training and Capacity Building

Training course, organizer(s) and venue

Online Training on Good Agricultural Practices for Enhancing Resource Use
Efficiency and Farm Productivity, organized by ICAR-IARI, New Delhi

Online Training on Tools and Techniques for Analysis of Biomolecules,
organized by Division of Biochemistry, ICAR-Indian Agricultural Research
Institute, New Delhi, sponsored by ICAR under HRD program

Training on Management and Utilization of Plant Genetic Resources,
organized by ICAR-NBPGR, New Delhi (virtual mode)

Training on Artificial Intelligence and Advances in ICT for Smart
Agriculture and Food Processing, organized by ICAR-CIAE, Bhopal

Online Training on Data Visualization using R, organized by ICAR-
NAARM, Hyderabad

National Training Workshop on Big Data Analytics in Agriculture,
organized by ICAR-NAARM, Hyderabad (online mode)

Training on Multivariate Data Analysis, organized by ICAR-NAARM,
Hyderabad (online Mode)

NABL Assessors' Training Course on ISO/IEC 17025:2017, organized by
National Accreditation Board for Testing and Calibration Laboratories,
Gurugram, Haryana at CIFE, Mumbai

International Training cum Certificate Course on Technology Innovation in
Agriculture, Horticulture, Animal Husbandry, Fisheries, Sericulture and
Allied Sectors for Sustainable Entrepreneurship, organized by Agro-
environmental Developmental Society.

Enhancing Pedagogical Competencies for Agricultural Education, organized
by National Academy of Agricultural Sciences, New Delhi

Advances in Mobile Application Development, organized by NAARM,
Hyderabad (virtual mode)

Short course on Recent Advances in Millets Crop Production, Processing,

Value Addition and Marketing, organized by ICAR-IIMR, Hyderabad
(online mode)
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Participant(s)

Stanzin Landol

Aman Verma

Mohd. Raza

Changchuk Lamo

Shrvan Kumar
Saritha M.
Pramendra
Dipika Hajong
K.B. Choudhary

Archana Sanyal

Devendra Singh
K.B. Choudhary

Mabhipal Choudhary

Manoj Parihar
Reena Rani
Shrvan Kumar

Aman Verma

Shrvan Kumar

Dilip Kumar

H.R. Mahla
K.B. Choudhary
K.S. Jadon
N.K. Jat

Dilip Kumar

Aman Verma



Date

September 08, 2023

September 12, 2023

September 13-14, 2023

September 25-30, 2023

October 09-20, 2023

October 16-20, 2023

October 16-21, 2023

October 18, 2023

October  30-November
05,2023

December 07, 2023

gfdreror iR & fwfor
Training and Capacity Building

Training course, organizer(s) and venue

Training on Google Earth Engine Advance Level Remote Sensing and GIS
Analysis (online mode)

Training on Nursery and Plantation Technique of Juniper polycarpos
(Shukpa) and Cultivation of Important Cold Desert Medicinal Plants for
Augmentation of Rural Income, held at NRISR, Leh, Ladakh

Data Processing and Analysis of Eddy Covariance Flux Tower Data and
Other LICOR Instruments, organized by NRSC, Hyderabad and M/s DTPL
Envirotech Solutions (OPC) Private Limited

Training on Enhancing Pedagogical Competencies for Agricultural
Education, organized by NAAS, New Delhi

Remote Sensing and GIS in Predictive Soil Mapping, held at IIRS,
Dehradun

Training on Next Generation Sequencing and Data Analysis, organized by
ICAR-NAARM, Hyderabad (online mode)

Training program on ‘Public procurement (Advance)’, held at Arun Jaitley
National Institute of Financial Management (AJNIFM), Faridabad

Training of Master Trainers as PCOs for the Safe use of Glyphosate,
organized by NIPHM, Hyderabad (virtual mode)

Training on the Basic Techniques for Diagnosing and Testing Salt Affected
Soils & Waters (MODULE-I), held at ICAR-Central Soil Salinity Research
Institute, Karnal

Training of Trainers (ToT) under STDF Project of Spices Board, organized
at Agriculture University, Jodhpur
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Participant(s)

Abhishek Patel

M.B. Noor Mohamed
Akash R. Chichaghare
Jigmat Stanzin
Stanzin Landol
Rigzin Dorje
Priyabrata Santra
H.M. Meena

Archana Sanyal

Reena Rani

Manoj Parihar

Devendra Singh

Hema Ram

Ramniwas

Kajal Arora

Dheeraj Singh
N.K. Jat
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Workshops, Seminar, Conference and Trainings organized

Date Details of program Sponsored by Number of participants
February 13-15, 2023 Diversification of Arid Agriculture XX Lancers Unit of Indian 35
Army and ATMA, Barmer

February 21-23,2023 Farmers training on ‘Production of ICAR-Farmer FIRST Project 15
Balanced  Feed Supplements for
Livestock of Arid Regions’ at ICAR-
CAZRI, Jodhpur

February 21-23, 2023 Skill Development Program: Production of ~ ABI Centre, I[CAR-CAZRI, 5
Balanced Feed Supplements Jodhpur

March 02-03, 2023 District level Workshop on Seed Spices ICAR-CAZRI, KVK, Bhuj & 150
under MIDH DASD, MoA & FW, Calicut

April 25-27, 2023 Skill Development Program: Bajara Nutri- ABI Centre, ICAR-CAZRI, 8
cookies Jodhpur

June 05, 2023 Awareness campaign on Mission Lifestyle [ICAR-CAZRI, Jodhpur 65
for Environment (LiFE) under Swachhta
Action Plan

July 07, 2023 Animal health camp and seed distribution ICAR-CAZRI, Jodhpur 30
at Raimalwara & Padasala

July 11-August 09, Entrepreneurship Development Program: ABI Centre, ICAR-CAZRI, 1

2023 Nursery Establishment Jodhpur

August 07-09, 2023 Skill Development Program: Bajara Nutri- ABI Centre, ICAR-CAZRI, 7
cookies Jodhpur

August 08, 2023 Training under DST project to Orient ICAR-CAZRI, Jodhpur 28
Rajeevika SHG members at Anwana

August 18, 2023 Training-cum-exposure visit on &6 &5 § ICAR-CAZRI, Jodhpur 50
qIoRT ScdTed H gferar wf

September 13, 2023 Training on Millet Khakra & Chakli at ICAR-CAZRI, Jodhpur 5
Nevra Road

September 15, 2023 Training on Millet Khakra & Chakli at Sar ICAR-CAZRI, Jodhpur 3

September 22-24, Scientist farmers’ Interface Meeting ICAR-CAZRI, Jodhpur 1020

2023

September 25, 2023 Training on Millet Khakra & Chakli at ICAR-CAZRI, Jodhpur 2
Daizer

September 27, 2023 Training on Millet Khakra & Chakli at ICAR-CAZRI, Jodhpur 2
Paldiranawata

October 04-06, 2023 Skill Development Program: Bajara Nutri- ABI Centre, ICAR-CAZRI, 7

cookies
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Jodhpur



Date

October 05-11, 2023

October 11-13, 2023

October 19-25, 2023

October 25-November
03,2023

November 03, 2023

November 06-08, 2023

December 18-20,
2023

December 20-January
19,2023

NI PrRIN, TR, T U UfdreTor BRihd

Workshops, Seminar, Conference and Trainings organized

Details of program

Introduction to Sustainable Farming
Techniques and Resource Utilization for
Arid Regions

Scientist-Farmers’ Interface Meeting on
Governance and Management of CPRs in
Jhunjhunu, Chirawa and Mandawa

Natural Farming: A Step Towards
Sustainable Agriculture

Commercial Model of  Protected

Cultivation of Vegetables

Workshop on Agriculture in Ladakh:
Present Status, Challenges and Future
Prospects

43 INCA International Congress on
Emerging Trends in Digital Cartography
for Sustainable Ecosystems and Geospatial
Economy

Skill Development Program: Commercial
Goats and Sheep Farming for Higher
Growth, Milk Production, Value Added
Products

Commercial Goats and Sheep Farming for

Higher Growth, Milk Production, Value
Added Products
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Sponsored by

ICAR-CAZRI, RRS, Bhuj

NIAP-Network Project

ICAR-CAZRI, KVK, Bhuj

ABI Centre, ICAR-CAZRI,
Jodhpur

TSP

Indian National Cartographic
Association (INCA), hosted
by National Remote Sensing
Centre (NRSC), ISRO, at
Regional Remote Sensing
Centre-West  (RRSC-West),
Jodhpur

ABI Centre, [ICAR-CAZRI,
Jodhpur

ABI Centre, ICAR-CAZRI,
Jodhpur

Number of participants

23

88

21

11

41

350
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Programs Sponsored by State Line Departments

Date

February 13-15, 2023

February 27-28, 2023

March 13-14, 2023

March 16-17, 2023

August 08, 2023

Name of program

Diversification of Arid Agriculture
geh &l H W SR - gl

Yh A H OFeRT IR — Al Qg
REElEDI

YD &F H G Bl B USTaR 98T 8q
SERcRICIRIED}

Training under DST project to Orient
Rajeevika SHG members at Anwana
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Participants

35

25

25

28

Sponsored by

XX Lancers Unit of Indian

Army and ATMA, Barmer

PD, ATMA, Bikaner

PD, ATMA, Bikaner

PD, ATMA, Bikaner

Rajivika, Jodhpur
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Participation in Meetings with State Line Departments

Participation in Meetings with State Line Departments

Name of Unit

RRS, Leh

KVK, Bhuj

RRS, Leh

RRS,
Jaisalmer

KVK, Bhuj

Division of
IFS

RRS,
Jaisalmer

KVK, Jodhpur

KVK, Jodhpur

Participant(s)

Changchuk Lamo

Ramniwas

Stanzin Landol
Mohd Raza
Rigzin Dorje

Anil Patidar
S.C. Meena

Manish Kanwat
Ramniwas

N.K. Jat

S.C. Meena

R.R. Meghwal

B.S. Rathore

Department/Agency

The J&K State Co-
operative Bank Itd.

ATMA, Bhuj

Defense Institute of
High Altitude Research,
State Agriculture
Department, Ladakh
Autonomous Hill
Development Council,
Leh

District Magistrate,
Jaisalmer

Horticulture

NRAA and NDMA

State Pollution Control
Board, Jodhpur

NABARD, Jodhpur

Agriculture University,
Jodhpur

Subject of meeting/
program

Scale of finance for
various agricultural
produce and allied
activities in Leh district

AGB Meeting of
ATMA

One day brain storming
on ‘Winter vegetable
cultivation in Ladakh’

District level technical
support group meeting
for implementation of
‘Green agriculture
project’ in Desert
National Park and
nearby areas under
global environment
facility

DMC meeting under
Horticulture Mission

National consultation on
‘Long-term drought
mitigation planning’

Online meeting of
National Green Tribunal
for environmental issues
related to sand dunes of
Sam & Khuhdi,
Jaisalmer due to
unregulated tourism
activities

District Level
Monitoring Committee
meeting of FPOs
formation

Zonal Research and
Extension Advisory
Committee Meeting
(ZREAC) Kharif-23
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Date

January 3

January 19

January 21

February 15

February 17

February 22

February 28

March 10

March19-20

Place

The Hotel Abduz,
Leh

DDO Office, Jila
Panchayat, Bhuyj

DRDO-DIHAR,
Leh

DM office,
Jaisalmer

DDO Office, Jila
Panchayat, Bhuj

NASC, Delhi

Jodhpur (online)

DRDA Hall,
Jodhpur

ARS, Mandore
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Name of Unit

KVK, Bhuj

Division of
Plant
Improvement
and Pest
Management
KVK, Pali
RRS, Bikaner

RRS, Leh

RRS, Leh

KVK, Bhuj

RRS,
Jaisalmer

RRS, Leh

KVK, Bhuj

RRS,
Jaisalmer

KVK, Bhuj

aiffes gferaes 2023
Annual Report 2023

Participant(s)

Manish Kanwat

K.S. Jadon

A.S. Tetarwal
Chandan Kumar

V.S. Rathore

R.K. Goyal

R.K. Goyal

Ramniwas

S.C. Meena

R.K. Goyal

Ramniwas

S.C. Meena

Ramniwas

Department/Agency

NABARD

AU, Jodhpur and
Rajasthan Agri. and
Horti. Department

Raj. Agriculture Dept. &
AU, Jodhpur

Raj. Agriculture Dept. &
SKRAU, Bikaner

Ladakh Autonomous
Hill Development
Council, Leh

Office of the Executive,
Municipal Committee,
Leh

DEE, SDAU,
Dantiwada

Rural Development &
Panchayati Raj Dept.,
Jaipur

G.B. Pant National
Institute of Himalaya
Environment, Ladakh
Region

Horticulture

Rural Development &
Panchayati Raj Dept.,
Jaipur

ATMA, Bhuj

Subject of meeting/
program

DMC meeting for
evaluation of Centre
Spectral Schemes
supported by NABARD

ZREAC meeting,
Kharif-2023 (Zone la &
part of Ila)

ZREAC meeting

ZREAC meeting

Brainstorming session
with Agriculture &
Allied Department and
Research Institutes

Stakeholder consultation
meeting for
development of
‘Climate action plan’ of
Leh town

Pre-annual action plan
meeting and technical
backstopping workshop

Special Task Force to
map the
endangered/rare/
threatened vegetative
species and plan for
their propagation

Biodiversity
Management Committee
meeting on the occasion
of ‘International day for
biological diversity’

HRT-4 Input
distribution kit of
vegetables

Task Force to increase
availability of fodder,
increase productivity of
grazing lands and
convert wastelands to
grasslands

AGB meeting of ATMA
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Date

March 20

March 20-21

March 24-25

April 5-6

May 6

May 9

May 11

May 19
May 31

May 22

May 22

May 25
June 30

June 1

Place

District Collector
Office, Bhuyj

AU, Jodhpur

ARS, Jalore
ARS, SKRAU,

Bikaner

The DC
Conference Hall,
Leh

The Pal Hotel,
Upper Tukcha,
Leh

SDAU, Dantiwada

Jaipur (online)

Leh

Horticulture
Department, Bhuj

Jaipur (online)

DDO Office, Jila
Panchayat, Bhuyj



Name of Unit

KVK, Bhuj

RRS, Leh

RRS,
Jaisalmer

KVK, Bhuj

KVK, Bhuj

RRS, Bikaner

Division of
LP & RM

RRS, Bhuj

RRS, Bikaner

RRS, Leh

RRS, Leh

Participant(s)

Manish Kanwat

R.K. Goyal
Mahesh K. Gaur

Dilip Kumar

Manish Kanwat

Ramniwas

N.R. Panwar
V.S. Rathore

Sumant Vyas

Manish Kanwat

N.R. Panwar
V.S. Rathore

M. S. Kanwar
R.K. Goyal
Mahesh K. Gaur

R.K. Goyal
Mabhesh K. Gaur

¥ 2023 § AT P A AR & F1T Jp1 d WA

Participation in Meetings with State Line Departments during 2023

Department/Agency

DASD, Calicut

KVK, Leh

Department of
Agriculture, Jaisalmer

GSBTM, Gandhinagar

NABARD

KVK-I, Bikaner

Land Revenue
Department, Narmada
Yojana, Gandhidham,
Kutch

ICAR-ATARI, Pune

KVK-II, Lunkaransar

ICAR-National
Research Centre on
Camel, Bikaner

Office of the Executive,
Municipal Committee,
Leh

Subject of meeting/
program

Annual review meeting
of the MIDH programs
implemented through
DASD

Scientific Advisory
Committee meeting of
KVK, Leh

District level technical
support group meeting
for implementation of
‘Green agriculture
project’ in Desert
National Part and
nearby areas under
global environment
facility

GSBTM project
monthly review meeting

DMC meeting for
formation and
promotion of FPOs

Scientific Advisory
Committee meeting of
KVK-I, Bikaner

Survey and evaluation
of trees for price
fixation under Narmada
Yojna

Zonal workshop
meeting of KVKs from
Maharashtra, Gujarat
and Goa

Scientific Advisory
Committee meeting of
KVK-II, Lunkaransar

Interactive meeting on
‘Double-hump camel
for livelihood security in
Ladakh: Challenges and
prospects’

Stakeholder consultation
meeting for
development of
‘Climate action plan’ of
Leh town
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Date

June 8-9

June 10

June 19

June 30

June 28

July 12

July 18

July 28-30

August 8

August 16

August 17

Place

AU, Jodhpur

KVK, Leh

DM office,
Jaisalmer

Virtual meeting

DC Office, Bhuj

KVK-I, SKRAU,
Bikaner

Vill-Bhimasar,
Anjar, Kutch

Marathwada
University,
Aurangabad

KVK-II, SKRAU,
Lunkaransar,
Bikaner

Central Institute of
Buddhist Studies,
Leh

The Hotel Abduz,
Leh
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Name of Unit

RRS, Leh

RRS,
Jaisalmer

KVK, Pali

RRS, Pali

KVK, Bhuj

RRS, Bikaner

RRS, Bikaner

Division of
IFS

Division of
Plant
Improvement
and Pest
Management

RRS, Bikaner

Division of
IFS

Division of
LP & RM

RRS, Bikaner

Participant(s)

M.S. Kanwar

S.C. Meena

A.S. Tetarwal

R.S. Mehta
Keerthika A.
Kamla K.
Choudhary

Manish Kanwat

N.R. Panwar
M.L. Soni

N.R. Panwar

Saritha M.
Shrvan Kumar

K.S. Jadon

N.R. Panwar
M.L. Soni
Birbal

V.S. Rathore
N.S. Nathawat

Archana Verma

Sumant Vyas

N.R. Panwar
V.S. Rathore

Department/Agency

Jt. Secretary, MoA, GOI
and Department of
Agriculture, Leh

Department of
Agriculture, Jaisalmer

ATMA

Agriculture Department
and ARS, Jalore

Chief Engineer, CPWD,
Gandhinagar

Joint Director
Agriculture (Extension),
Bikaner

Dept. of Agric. & AU,
Jodhpur

Dept. of Agric. & AU,
Jodhpur

Dept. of Agric. & AU,
Jodhpur

Dept. of Agric. &
SKRAU, Bikaner

Research Advisory
Group of the ICFRE-
Arid Forest Research
Institute, Jodhpur

Joint Director, Animal
Husbandry, Govt. of
Rajasthan

SKRAU, Bikaner

Subject of meeting/
program

Inputs for Ladakh
Agriculture

Preparation of Vision
2030 document

GB meeting

ZREAC meeting (Rabi)

Discussion regarding
progress of work of
administrative building
of KVK and also
requisite to submit the
estimates under Disaster
Fund

Program on consultation
activities

ZREAC meeting

ZREAC meeting

ZREAC meeting (Rabi)

ZREAC meeting (Rabi)

Attended the meeting as
a member of Research
Advisory Group
committee

To prepare Vision 2030
of the Department of
Animal husbandry,
Govt of Rajasthan for
the arid region

Workshop on FLD
technology, progress
and results
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Date

August 21

September 1

September 4

September 8-9

September 8,

September 13

September
15-16

September
15-16

September
15-16

September
19-20

September 27

October 5

October 10

Place

DRDO-DIHAR,
Leh

Jaisalmer
Collector office,

Pali

ARS, Jalore

Gandhinagar

Krishi Bhavan,
Bikaner

AU, Jodhpur

AU, Jodhpur

AU, Jodhpur

SKRAU, Bikaner

AFRI, Jodhpur

Jaipur

Directorate of
Extension
Education,
SKRAU, Bikaner



Name of Unit

KVK, Bhuj

RRS, Bikaner

RRS, Leh

RRS, Leh

RRS, Bhuj

RRS, Bikaner

KVK, Bhuj

RRS, Bikaner

Division of
Transfer of
Technology
and Training

KVK, Pali

KVK, Bhuj

KVK, Bhuj

KVK, Jodhpur

KVK, Jodhpur

Participant(s)

Manish Kanwat

N.R. Panwar

R.K. Goyal
Jigmat Stanzin

M.S. Kanwar

Manish Kanwat

N.R. Panwar

Ramniwas

N.R. Panwar

Dipika Hajong

A.S. Tetarwal

Ramniwas

Ramniwas

B.S. Rathore

B.S. Rathore

¥ 2023 § AT P A AR & F1T Jp1 d WA

Participation in Meetings with State Line Departments during 2023

Department/Agency

GSBTM, Gandhinagar

Commissionerate of
Command Area
Development, Bikaner

The J&K State Co-
operative Bank Itd.

Ladakh Autonomous
Hill Development
Council, Leh

COE for Date palm,
Kukma

Deputy Forest
Conservator, Forest
Department, Bikaner

Kendriya Vidyalaya

Joint Director
Agriculture (Extension),
Bikaner

RSETI

ATMA

Land Revenue
Department, Narmada
Yojana, Gandhidham-
Kutch

Land Revenue
Department, Narmada
Yojana, Gandhidham,
Kutch

PD, ATMA, Jodhpur

Deputy Director Agic.
(Extn.), Jodhpur

Subject of meeting/
program

GSBTM project
monthly review meeting

Standing Committee
meeting

Scale of finance for
various agricultural
produce and allied
activities in Leh district

Brainstorming session
on onion maggot
management

Departmental meeting

Deemed forest working
group online meeting

Expert as members of
judgment

committee for cluster
level Rajya Stariya Bal
Vaigyanik Pradarshani
for children

District agricultural
development committee
meeting

District level RSETI
advisory committee
meeting of ICICI
RSETI, Jodhpur

Meeting regarding
Viksit Bharat Sankalp
Yatra

Price fixation and
evaluation of trees under
land editing act-2013
under Narmada Yojna

Survey and evaluation
of'trees for price
fixation under Narmada
Yojna

GB meeting of ATMA,
Jodhpur

DLAC meeting
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Date

October 27

November 7

November 8

December 1

December 5

December 7

December 13

December 14

December 14

December 15

December 18

December 20

December 21

December 21

Place

Virtual Meeting

Commissionerate
of Command Area
Development,
Bikaner

The DC
Conference Hall,
Leh

DRDO-DIHAR,
Leh

Kukma

Online meeting

Kendriya
Vidyalaya NO.1,
Bhuyj

Collectorate,
Bikaner

ICICI RSETI,
Jodhpur

ATMA office, Pali

Prant office, Anjar
(Kutch)

Vill-Bidada,
Mandvi, Kutch

DRDA Hall,
Jodhpur

DRDA Hall,
Jodhpur
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Name of Unit

KVK, Jodhpur

RRS, Bikaner

KVK, Bhuj

KVK, Bhuj

Participant(s)

B.S. Rathore

N.R. Panwar
N.S. Nathawat

Ramniwas

Ramniwas

Department/Agency

Deputy Director
Horticulture, Jodhpur

DRM office, Bikaner

Horticulture Dept., Bhuj

Land Revenue
Department, Narmada
Yojana, Gandhidham,
Kutch

Subject of meeting/
program

District Horticulture
Development
Committee meeting

TR XTSTHIYT BT
afafer

District level committee
for sorting, grading,
packing unit and value
addition of horticulture
products

Survey and evaluation
of'trees for price
fixation under Narmada
Yojna
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Date

December 21

December 21

December 28

December 30

Place

DRDA Hall,
Jodhpur

DRM office,
Bikaner

Horticulture

Department, Bhuj

Vill-Bhimasar,
Anjar, Kutch
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Awards

Dr. O.P. Yadav, Director of institute was elected as

Fellow by the National Academy of Sciences, India
(NASI) for his outstanding contribution in the field of
Science. This award was given on December 3 at the
Bhabha Atomic Research Centre, Mumbai. Earlier, he
was elected as Fellow of Indian National Science
Academy (INSA) and National Academy of
Agricultural Sciences (NAAS).

Awards

Dr. B.L. Manjunatha was conferred with the Fellow of
ISEE by Indian Society of Extension Education, New
Delhi during National Seminar on 'Evolving Extension
Science towards Secondary Agriculture for Sustainable
Development' held at University of Agricultural
Sciences, Bangalore during June 22-24.

Dr. Reena Rani awarded with gold medal for M.Sc. and
gold medal for Ph. D. during 25" convocation of CCS
HAU, Hisar in April.

facer amT
Visits Abroad

Director, Dr. O.P. Yadav visited Berlin, Germany
during September 18-22 to present the paper entitled
'Strategies for enhancing productivity and resilience of
pearl millet in stress environments of Rajasthan, India'
in a Conference at Leibniz-Centre for Agricultural
Landscape Research (ZALF), Eberswalder StraBe,
Muncheberg, Germany.

Dr. Dheeraj Singh, Principal Scientist and Head, KVK,
Pali participated in ad-hoc workshop on 'Climate
adaptation and inclusive development in agricultural
sector for South Asia' organized by Asian Development
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Bank Institute (ADBI), Tokyo and the Queensland
University of Technology and Australian Centre for
international Agricultural Research (ACIAR), at
Kathmandu, Nepal during June 12-16.

Dr. Pradeep Kumar, Senior Scientist, visited University
of Palermo, Palermo, Italy during July 11-15 to attend
an International Conference on 'Innovations for
Sustainable Crop Production in the Mediterranean
Region (ISPAMED)-2023', held during July 12-13 and
a post conference meeting of closed group on
greenhouse cultivation on July 14 held at the University

of Palermo, Palermo, Italy.
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ICAR Approved Technologies

Name of the technology

Integrated Management of Nematode in Pomegranate Orchard

Suitable Protected Cultivation Structure for Arid Region Vegetable Production

Vegetable Grafting for Sustainable Protected Cultivation of Cucumber

Suitable Rootstocks based Sustainable Greenhouse Tomato Production under
Limited Water Conditions

Round the Year Fodder Production from Napier Hybrid based System in Arid
Regions

Livestock-based Rainfed Integrated Farming System Model for Arid Zone

(4 ha)

Production Technologies for Growing Fodder Beat

Irrigation and Nitrogen Management in Indian Mustard for Arid Region

Felsnite-An Indigenous Potassic Organo-Mineral Fertilizer

Rocknite-An Indigenous Phosphatic Organo-Mineral Fertilizer

Agri-Voltaic System (AVS) for Food Production, Photovoltaic (PV) Generation
and Rainwater Harvesting from a Single Land Unit
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Le

Dr

Dr

Dr

Dr

Dr

Dr

Dr

Dr

Dr

ad developer

. Akhat Singh

. P.S. Khapte

. Pradeep Kumar

. Pradeep Kumar

. R.N. Kumawat

. S.P.S. Tanwar

. S.P.S. Tanwar

. V.S. Rathore

. Praveen Kumar

. Praveen Kumar

. Priyabrata Santra

Co-developer

Dr.
. Pradeep Kumar

Dr

Dr.
Dr.
Dr.

Dr.
Dr.
Dr.
Dr.
Dr.

Dr.
Dr.
Dr.
Dr.
Dr.

Dr.
Dr.

Dr.
Dr.
Dr.

Dr.
Dr.
Dr.

Dr.
Dr.

Dr.
Dr.
Dr.
Dr.

Dr.
Dr.
Dr.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

P.S. Khapte

Pradeep Kumar
Anurag Saxena
Akath Singh

P.S. Khapte
Anurag Saxena
R.K. Singh
Uday Burman
Navratan Panwar

P.S. Khapte
Anurag Saxena
R.K. Singh
Uday Burman
Akath Singh

M. Patidar
B.K. Mathur

B.K. Mathur
M. Patidar
Akath Singh

B.K. Mathur
Dheeraj Singh
S. Kachchhwaha

N.S. Nathawat
M.L. Soni

Nav Raten Panwar
R.C. Kasana
Uday Burman
Saritha M.

Nav Raten Panwar
Uday Burman
Saritha M.

Surendra Poonia
H.M. Meena
N.K. Jat

Dilip Jain

R.K. Singh
R.N. Kumawat
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Distinguished Visitors

Hon'ble ShriJagdeep Dhankhar, Vice-President, India

Shri Gajendra Singh Shekhawat, Union Minister of
Jal Shakti

Shri Prahlad Singh Patel, Minister of State for Food
Processing Industries and Minister of State for Jal
Shakti

Shri Kailash Choudhary, Minister of State for
Agriculture and Farmers' Welfare

Shri P.P. Choudhary, Member of Parliament, Lok
Sabha

Shri Rajendra Gehlot, Member of Parliament, Rajya
Sabha

Ms. Vanita Seth, Mayor, Jodhpur Nagar Nigam (South)
ShriJoga Ram Patel, MLA, Luni

Dr. Himanshu Pathak, Secretary DARE and Director
General, ICAR, New Delhi

Dr. A.S. Faroda, Former Chairman, ASRB, New Delhi

Dr. S.K. Chaudhari, Deputy Director General (NRM),
ICAR, New Delhi

Dr. T.R. Sharma, Deputy Director General (Crop Sci.),
ICAR, New Delhi

Dr. U.S. Gautam, Deputy Director General (Agril.
Extn.), ICAR, New Delhi

Shri Hukum Singh Meena, IAS, Addition Secretary,
Department of Land Resources, Ministry of Rural
Development, Govt. of India

Shri Himnshu Gupta, Collector, Jodhpur

Dr. J.D. Jadeja, Vice-Chancellor, KSKV, Kutch
University, Bhuj

Dr. B.R. Choudhary, Vice Chancellor, Agril. Univ.
Jodhpur

Shri R. Arun Kumar, IFS, Secretary, ICFRE, Dehradun

Shri G.P. Sharma, Joint Secretary (Finance), ICAR,
New Delhi

Dr. D.K. Yadava, ADG (Seeds), ICAR, New Delhi
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Dr. Jitendra Kumar, ADG (National Agricultural
Science Fund), ICAR, New Delhi

Dr.R.K. Singh, ADG (Agril. Extn.), ICAR, New Delhi
Dr. Rajbir Singh, ADG (AAF&CC), ICAR, New Delhi

Dr. Sanjeev Gupta, ADG (Oilseed & Pulses), ICAR,
New Delhi

Dr. V.B. Patil, ADG (Fruit and Plantation Crops),
ICAR, New Delhi

Dr. G.P. Dixit, Director, ICAR-IIPR, Kanpur
Dr. G.P. Singh, Director, ICAR-NBPGR, New Delhi
Dr. J. Rane, Director, ICAR-CIAH, Bikaner

Dr. Nachiket Kotwaliwale, Director, ICAR-CIFET,
Ludhiana

Dr. Praveen Kumar, Director, ICAR-CCRI, Goa
Dr. VK. Singh, Director, ICAR-CRIDA, Hyderabad
Dr. S.K. Bera, Director, ICAR-DGR, Junagadh

Dr. Artabandhu Sahu, Director, ICAR-NRC on Camel,
Bikaner

Dr. S.K. Malhotra, Director, ICAR-DKMA, New Delhi
Dr. J.P. Mishra, Director, ICAR-ATARI, Jodhpur

Dr. Parvender Sehoran, Director, ATARI-Zone-1

Shri Rohit Kapoor, DIG, CBI, Jodhpur

Shri B.C. Sharma, DIGP, RTC-CRPF, Jodhpur

Shri Rajeev Siwach, CGM, NABARD, Jaipur

Shri A.K. Sinha, DGM, NABARD, Rajasthan
Regional Office, Jaipur

Shri Manish Manda, DGM, NABARD, Jodhpur
Shri Bharat Mali, Reginal Manager, SBI, Jodhpur

Shri Bharat Patel, National Secretary General,
Knowledge Chamber of Commerce and Industries,
Ahmedabad

Dr. Amit Joshi, Director, KCCI, Ahmedabad
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Shri Yogesh Joshi, Chairman, KCCI Rajasthan Council
and Director, Rapid Organics

Mrs. Simi Choudhary, Economic Advisor, Ministry of
Food Processing Industries, Govt. of India

Smt. Rashmi Gupta, Addition Chief Secretary, Govt. of
Rajasthan and Director, Department of Watershed
Development & Soil Conservation, Jaipur

Mrs. Dipti Sharma, Chief Executive Officer, Zila
Parishad, Pali

Shri Balveer Singh, Addition Director, Department of
Watershed Development & Soil Conservation, Jaipur

Smt. Shushila Yadav, Joint Director, Department of
Watershed Development & Soil Conservation, Jaipur

Dr. Tara Satyavathi, Project Coordinator, AICRP on
Pearl Millet, Jodhpur

Dr. D.C. Joshi, Former Vice-Chancellor, Agril. Univ.,
Kota, Rajasthan

Dr. Tapas Bhattacharya, Former, Vice Chancellor,
DBSKVYV, Dapoli

Dr. G.L. Keshwa, Former Vice Chancellor, Agril.
Univ., Kota and Member, Rajasthan Farmers
Commission

Dr. Pratap Narayan, Former VC, SKRAU and Former
Director, ICAR-CAZRI, Jodhpur

Dr. K.P.R. Vittal, Former Director, ICAR-CAZRI,
Jodhpur

Dr. J.S. Chouhan, Former ADG (Seeds), ICAR, New
Delhi

RAC Committee of I[CAR-CAZRI, Jodhpur

0 Dr. K.D. Kokate, Former DDG (Agril. Extn.),
ICAR, New Delhi; Chairman, RAC

o Dr. J.C. Dagar, Former ADG (Agronomy &
Agroforstry), Member, RAC

o Dr. AK. Patra, Former Director, ICAR-IISS,
Bhopal; Member, RAC

0 Dr. Atmaram Mishra, Former Director, ICAR-
ITWM, Bhubaneshwar; Member, RAC

o Dr. SM.K Naqvi, Former Director, ICAR-
CSWRI, Avikanagar; Member, RAC

Shri Shiv Singh Rathore, Former Chairman, Rajasthan
Public Service Commission, Ajmer

Shri V.K. Jayalwal, Former Director General, CPWD,
New Delhi

Dr. Bangali Baboo, Former National Director, NAIP,
New Delhi

Shri Mahadev Singh Khandela, Chiarman, Rajasthan
Farmers Commission

Dr. Sukheo Singh Burdak (Director Research,
MPUAT), Member, Rajasthan Kisan Aayog

Dr. Rajesh Mann (Former Director, Deptt. of Animal
Husbandry, Govt. of Raj.), Member, Kisan Aayog

Dr. O.P. Khedar, (Dean, College of Horticultue and
Forestry, Jhalwar), Member, Kisan Aayog

Dr. Neeta, Secretary, Kisan Aayog

Dr. Deil Mohd Makhdumi, Director Extension,
SKUAST, Kashmir

Dr. Ashok Kumar Yadav, Dean, SGT University,
Gurugram
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CYIEET

Personnel
Director Cell Audit and Accounts Wing
1. Dr. O.P. Yadav, Director 1. Ms. Sunita Arya, Comptroller

2.

Mr. Prem Prakash Mishra, PS to the Director

Priority Setting, Monitoring and Evaluation Cell (PME)

1. Dr. P.C. Moharana, In-charge
2. Mr. S.B. Sharma, ACTO (up to 31.7.2023)
3. Dr. Rakesh Pathak, ACTO
4. Mr. Harish Purohit, ACTO
5. Dr. Manish Mathur, ACTO
6. Mr. Raj Kumar, TO
7.  Mr. Hanuman Ram, TO
Administrative Wing
1. Mr. Suresh Kumar, Chief Administrative Officer
(Sr. Grade)
2. Mr. Ramdeen, Sr. AO (up to 16.1.2023)
3. Mr. Indra Raj Meena, Sr. AO
4. Mr. Navin Kumar Yadav, Deputy Director (OL)
5. Mr. Karan Singh Gehlot, AO
6. Mr. Ram Pal Verma, AO
7.  Mr. Om Prakash Jayal, AO (from 19.12.2023)
8. Mr. Bahadur Singh Khichi, AAO
9. Mr. Vishan Lal Vargy, AAO (up to 31.1.2023)
10. Mr. Dharmendra Singh Sankhla, AAO
(up to 30.11.2023)
11. Mr. Mangi Lal Meena, AAO (up to 31.8.2023)
12. Mr. Khushwant Choudhary, AAO
13. Ms. Anita, AAO
14. Mr. Hema Ram, AAO (from 1.2.2023)
15. Mr. Girdhari Lal Gaina, AAO (from 1.2.2023)
16. Ms. Varsha Pidwa, AAO (from 3.1.2023)
17. Mr. Bhupender Singh Chouhan, AAO (from 1.3.2023)
18. Mr. K.C. Vora, AAO (from 8.11.2023)
19. Mr. Anil Kumar, TO
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2. Mr. Sunil Choudhary, FAO

3. Mr. P.K. Mathur, FAO

4. Mr. Anil Bhandari, AFAO

Division of Natural Resources

1. Dr. Priyabrata Santra, Head (from 10.7.2023)

2. Dr. P.C. Moharana, Principal Scientist (Geography)
and Head I/c (from 06.01.2023 to 9.7.2023)

3. Dr. J.P. Singh, Principal Scientist (Economic Botany)
(up to 31.3.2023)

4. Dr. Deepesh Machiwal, Principal Scientist
(Soil & Water Conservation Engineering)

5. Dr. Mahesh Kumar, Principal Scientist
(Soil Science-Pedology)

6. Dr. R.S. Yadav, Principal Scientist (Soil Science)
(up to 28.11.2023)

7. Dr. D.V. Singh, Sr. Scientist (Agronomy)

8. Dr. H.M. Meena, Sr. Scientist (Agril. Meteorology)
9. Dr. Saurabh Swami, Scientist (Agril. Chemicals)
10. Dr. Mahipal Choudhary, Scientist (Soil Science)
11.
12.
13.
14.
15.
16.
17.
18.

Ms. Vandita Kumari, Scientist (Agril. Statistics)
Mr. Manoj Parihar, Scientist (Soil Science)
Mr. V.S. Nathawat, ACTO (up to 20.11.2023)
Mr. R.S. Rajpurohit, ACTO

Mr. Govind Parihar, STO (from 30.11.2023)
Mr. PK. Bhardwaj, TO (from 4.12.2023)

Mr. P.R. Choudhary, STO (from 22.11.2023)
Maga Ram, TO (up to 28.2.2023)

Division of Integrated Farming Systems

1. Dr. Dheeraj Singh, Head (from 11.7.2023)

2. Dr. P.R. Meghwal, Head I/c (up to 10.07.2023)

3. Dr. Maharaj Singh, Principal Scientist
(Plant Physiology)

4. Dr. Akath Singh, Principal Scientist (Fruit Science)
(up to 18.7.2023)



10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
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Dr. N.R. Panwar, Principal Scientist (Soil Science-Soil
Fertility/Chemistry/ Microbiology) (up to 9.7.2023)

Dr. K.K. Meena, Principal Scientist
(Agril. Microbiology)

Dr. R.S. Yadav, Principal Scientist (Soil Science)
(from 29.11.2023)

Dr. Pradeep Kumar, Sr. Scientist (Vegetable Science)
Dr. N.K. Jat, Sr. Scientist (Agronomy)
Dr. Archana Verma, Scientist (Forestry)

Mr. Shiran Kalappurakkal, Scientist (Agroforestry)
(on study leave)

Dr. Saritha M., Scientist (Agril. Microbiology)
Dr. Shravan Kumar, Scientist (Soil Science)

Dr. Anandkumar Naorem, Scientist (Soil Science)
Mr. V.S. Nathawat, ACTO (from 21.11.2023)
Mr. B.N. Sharma, ACTO

Mr. Meetha Ram, STO

Mr. Govind Parihar, STO (up to 29.11.2023)
Mr. Sourabh, STO

Mr. S.R. Bhakar, STO

Mr. S.R. Choudhary, STO

Mr. P.K. Bhardwaj, TO (up to 3.12.2023)

Mr. Gulab Singh, TO (up to 31.7.2023)

Mr. N.S. Chouhan, TO

Mr. Khumbh Singh, STO

Mr. P.R. Choudhary, STO (up to 21.11.2023)
Mr. Naveen Singh, TO

Mr. Hanuman Ram, TO (up to 31.7.2023)

Mr. D.K. Nanda, TO

Mr. N.L. Purohit, PS to HD I (from 5.12.2023)

Division of Plant Improvement and Pest Management

1.
2.
3.

Dr. R.K. Kakani, Head (from 17.7.2023)
Dr. M.P. Rajora, Head I/c (up to 16.7.2023)

Dr. Nisha Patel, Principal Scientist
(Agricultural Entomology) (up to 3.2.2023)

Dr. Ramavtar Sharma, Principal Scientist
(Genetics/Cytogenetics)

Dr. Rajwant Kaur Kalia, Principal Scientist
(Agroforestry)

Dr. H.R. Mahla, Principal Scientist
(Genetics/Cytogenetics)
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10.

11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

Dr. Ritu Mawar, Principal Scientist (Plant Pathology)

Dr. R.K. Solanki, Scientist (Genetics & Plant
Breeding)

Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology)

Mr. Khushwant B. Choudhary, Scientist (Genetics &
Plant Breeding)

Dr. Reena Rani, Scientist (Genetics & Plant Breeding)
Dr. Devendra Singh, Scientist (Agril. Microbiology)

Mr. 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

Mr. M.L. Bajrolia, STO

Mr. N.L. Chouhan, TO

Mr. Jalam Singh, STO

Mr. Jairoop Ram, TO

Mr. N.L. Purohit, PS to HD I (up to 4.12.2023)

Division of Livestock Production and Range
Management

1.
2.
3.

O © =N Nk

10.
11.

Dr. Sumant Vyas, Head (from 16.6.2023)
Dr. A.K. Patel, Head I/c (from 6.1.2023 to 15.6.2023)

Dr. N.V. Patil, Principal Scientist (Animal Nutrition)
(up to 10.8.2023)

Dr. R.N. Kumawat, Principal Scientist (Agronomy)
Mr. Mahesh Kumar, Scientist (Plant Biochemistry)
Ms. Kajal Arora, STO

Mr. N.S. Charan, TO (up to 22.11.2023)

Mr. Arvind Varma, TO

Mr. Ravi Kumar, TO

Mr. I.R. Faroda, TO (from 22.11.2023)

Mr. Hira Ram Choudhary, TO

Division of Agricultural Engineering and Renewable
Energy

1.
2.

Dr. H.L. Kushwaha, Head (from 12.7.2023)

Dr. A.K. Singh, Head I/c (up to 11.7.2023) and
Principal Scientist (up to 31.10.2023)

Dr. Dilip Jain, Principal Scientist (AS&PE)
(up to0 30.9.2023)

Dr. Surendra Poonia, Principal Scientist (Physics)



Dr. Soma Srivastava, Sr. Scientist (Food & Nutrition)
Mr. Om Prakash, Scientist (AS&PE)

Mr. Shekh Mukhtar Mansuri, Scientist (AS&PE)

Mr. Prem Veer Gautam, Scientist (FMP)

Mr. S. Ansari, CTO (up to 31.7.2023)

. Mr. A.K. Singh, STO
. Mr. Sodhi Singh, TO (up to 31.8.2023)

Mr. Raghuveer Singh, TO

. Mr. L.R. Faroda, TO (up to 21.11.2023)

. Mr. Dinesh, TO (up to 31.10.2023)

. Mr. S.R. Daiyya, TO

. Mr. PK. Kachchhwaha, TO

. Mr. Manohar Lal Sharma, TO (up to 31.10.2023)
. Mr. Hanuman Ram Choudhary, TO

Division of Transfer of Technology and Training

1.

9.

10.
11.
12.
13.

Dr. S.P.S. Tanwar, Head I/c (from 06.1.2023) and
Head (from 20.6.2023)

Dr. Pratibha Tiwari, Head I/c (up to 05.1.2023)
Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy)

Dr. B.L. Manjunatha, Scientist
(Agricultural Extension)

Dr. Dipika Hajong, Scientist (Agricultural Extension)

Mr. O.P. Meena, Scientist (Soil Science)
(on study leave)

Mr. Pramendra, Scientist (Agricultural Economics)
Mr. Jugal Kishore, STO

Mr. Vinod Purohit, TO

Mr. Charanjeet Singh, TO

Dr. R.K. Dave, STO

Mr. N.S. Charan, TO (from 22.11.2023)

Mr. Prithvi Singh, TO

All India Network Project on Vertebrate Pest
Management

1.

A

Dr. Vipin Chaudhary, Principal Scientist (Agril.
Entomology) & Nodal Scientist (AINP on VPM)

Mr. R.C. Meena, ACTO
Dr. K.M. Gawaria, ACTO
Mr. Surjeet Singh, ACTO
Mr. Zakir Hussain, TO
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Agriculture Knowledge Management Unit

1.  Mr. VK. Purohit, ACTO

2. Mr. Mukesh Gehlot, ACTO

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

C.R. Farm

1. Mr. P.R. Bishnoi, STO

2.  Mr. Ashok Kumar Sarvate, TO

Maintenance Unit

1. Mr. S. Ansari, CTO (up to 31.7.2023)

2. Mr. B.L. Bose, STO

3. Mr. VK. Harsh, TO

4. Mr. Sanjay Purohit, TO

5. Mr. Bhawani Singh Rathore, TO

6. Mr. M.S. Moyal, TO

7. Mr. Lalit Kumar Choudhary, STO

Security Section

1 Mr. Surjeet Singh, ACTO, Security Officer I/c
(up to 13.3.2023)

2 Mr. Hema Ram, AAO, Security Officer I/c

(from 14.3.2023)

Regional Research Station, Pali Marwar

1.

e A o

Dr. A.K. Shukla, Head I/c (from 24.6.2023) and
Head (from 10.7.2023)

Dr. R.S. Mehta, Principal Scientist (Agronomy)
Head I/c (up to 23.6.2023)

Ms. Keerthika A., Scientist (Forestry) (on study leave)
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

Regional Research Station, Bikaner

1.
2.
3.

Dr. N.R. Panwar, Head (from 10.7.2023)
Dr. G.L. Bagdi, Head I/c (from 6.1.23 to 9.7.2023)

Dr. N.D. Yadava, Principal Scientist (Agronomy)
(up to 30.9.2023)



10.
11.
12.
13.
14.
15.
16.

aiffes gftdes 2023
Annual Report 2023

AP
ICAR

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)

Dr. Ravindra Singh Shekhawat, Scientist
(Agril. Economics)

Mr. Pratul Gupta, ACTO

Mr. Jogeshwar Ram, ACTO
Mr. B.M. Yadav, ACTO

Mr. Rajeev Kumar, STO

Mr. Manoj Kumar Gora, STO
Mr. Sunil Kumar, TO

Mr. Mool Singh Gahlot, TO

Regional Research Station, Jaisalmer

1.
2.
3.

7.
8.
9.

Dr. R.S. Mehta, Head (from 26.6.2023)
Dr. Mavji Patidar, Head I/c (up to 8.1.2023)

Dr. S.C. Meena, Head I/c (from 9.1.2023 to
25.6.2023)

Dr. Dileep Kumar, Scientist (Agril. Extension)

Mr. Abhishek Kumar, Scientist (Agroforestry)
(up to 17.3.2023)

Mr. Anil Patidar, Scientist
(Economic Botany and PGR)

Ms. Saranya, R., Scientist (Plant Pathology)
Mr. D.S. Mertia, STO
Mr. Ubed Ullah, TO

Regional Research Station, Bhuj

1.
2.

Dr. Manish Kanwat, Head (from 17.7.2023)

Dr. Sheetal K. Radhakrishnan, Scientist
(Environmental Science) Head I/c (up to 16.7.2023)

Mr. Renjith P.S., Scientist (Agronomy)

Mr. M. Suresh Kumar, Scientist (Agroforestry)
(on study leave up to 1.11.2023)

Mr. Abhishek Patel, Scientist (Land & Water
Management Engineering) (study leave from
17.10.2023)

Mr. Kumpra Hargovind Ram, TO (up to 31.7.2023)
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Regional Research Station, Leh

1.
2.
3.

8.

Dr. Maheshwar Singh, Head (from 1.8.2023)
Dr. R.K. Goyal, Head I/c (up to 31.7.2023)

Mr. Akash Ravindra Chichaghare, Scientist
(Agroforestry) (from 21.7.2023)

Mr. Mathangi Raja Sekhar, Scientist (Agril.
Strucutures & Process Engineering) (from 21.7.2023)

Dr. M.K. Gaur, Principal Scientist (Geography)
Mr. Noor Mohammad M.B., Scientist (Agroforestry)

Ms. Changchuk Lamo, Scientist (Agril. Strucutures &
Process Engineering)

Mr. Jigmat Stanzin, STO

Krishi Vigyan Kendra, Jodhpur

1.

o =N A WD

Dr. Bhagwat Singh Rathore, Principal Scientist-cum-
Head

Mr. R.R. Meghwal, CTO

Dr. R.P. Singh, CTO (up to 31.10.2023)

Dr. Poonam Kalash, CTO

Dr. S.C. Kachhawaha, ACTO

Mrs. Mamta Meena, ACTO (on study leave)
Mr. P.S. Bhati, ACTO (up to 31.8.2023)

Ms. Kusum Lata, TO

Mr. Kishna Ram Dewasi, TO

10. Mr. Jasraj Jaipal, TO

Krishi Vigyan Kendra, Pali

1.

2
3
4.
5
6

Dr. Dheeraj Singh, Principal Scientist-cum-Head
(up to 11.7.2023) and Head I/c (from 12.7.2023 to
18.9.2023) (Additional charge)

Dr. M.K. Choudhary, CTO & I/c (from 19.9.2023)
Dr. Aishwarya Dudi, ACTO

Dr. Chandan Kumar, STO

Dr. A.S. Tetarwal, STO

Mr. Praveen Kumar Tomar, STO

Krishi Vigyan Kendra, Bhuj

1.

2
3
4,
5

Dr. Manish Kanwat, Principal Scientist-cum-Head I/c
Dr. Traloki Singh, ACTO

Dr. Ram Niwas, STO

Mr. Sita Ram Jat, TO

Mr. Vipin Raj, TO
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AGRI-ECO-TOURISM PARK

m==  ICAR-Central Arid Zone Research Institute, Jodhpur

Block No. Name Block No. Name
1 Panchkuta 17 Cactus |
2 Herbal plant 18 Aloe vera |
3 Salvadora 19 Halophytes
4 Aloe vera Il 20 Medicinal plant |
5 Medicinal plant Il 21 Sand dune
6 Guggal 22 Aloe vera lll
7 Cactus Il 23 Rohida Il
8 Medicinal plant Il 24 Bougainveillea
9 Khimp 25 Agave
10 Ornamental shrubs 26 Indigofera
11 Konkan moringa 27 Medicinal Plant Il
12 Rohida | 28 Agroforestry trees
13 Underutilized fruits 29 Mexican plants
14 grasses 30 Aonla
15 Bhu-banwali 31 Karonda
16 Grewia 32 Ber

AZRI

Enhancing resilience of arid lands
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