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Preface

Arid agro-ecosystems are inherently very fragile. If
natural resources are not managed properly it may lead to
rapid deterioration of resource base. Assessment of natural
resources is, therefore, necessary to monitor their past and
present status and likely future status. The institute has
conducted natural resources survey of all the districts of hot
arid zone in northwest India and has prepared their inventory
with particular reference to agriculture. About 150
representative sites (cluster of 3-5 villages each) have been
identified in 12 arid districts of Rajasthan for regular and
intense resource monitoring. Work on state of natural
resources of cold arid region has been taken up recently and
we intend to prepare detailed digital database of Leh and
Kargil in the first phase.

Land degradation/desertification is one of the most
challenging issues and the institute, since its inception, has
been addressing this issue for better understanding of the
processes involved in desertification. The institute
contributed to a national level desertification mapping under
activities of United Nations Convention to Combat
Desertification (UNCCD) in 2003-2005 coordinated by Space
Application Centre. The interpretation and mapping at 1:1 M
scale using Advanced wide Field Sensor (AWiFS) satellite
images showed that 17.642 m ha (83.85%) area in western
Rajasthan was affected by various degradation processes, out
of which wind erosion affected ~76 per cent area (59 per cent
area slight to moderately affected and 17 per cent area
severely affected). Area affected by other degradation
processes included water erosion (~2%), salinization (~2%),
vegetation degradation (~3%) and mining activities (0.1%).
During 2011-2013, an updated mapping (at 1:1 M scale)
exercise was carried out for monitoring changes in
desertification status in comparison to the data of 2003-2005.
Itshowed overall decrease in total degraded area by 841596 ha
and area under wind erosion by 810036 ha. There were
negligible changes in area under other degradation processes.
Monitoring desertification status changes (2003-2005 and
2011-2013) at district level for Jaisalmer showed decrease of
106586 ha (2.77%) in wind erosion affected area. Other
changes included decrease in area under water erosion (5528
ha), mining (4598 ha), rocky/barren lands (70070 ha) and
waterlogged area (1493 ha) while there was a slight increase in
areaunder salinization (1657 ha).

Considering the fast depletion of fossil fuel-based
energy and its adverse impacts on environment and
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contribution to climate change, renewable energy is the most
viable option for future energy security. The arid zones have
high potential to contribute to solar and wind power
generation. By the end of 2014, share of renewable energy to
global electricity production was about 22.8 per cent. India
ranks 5" in the world in total wind energy installation after
China, USA, Germany and Spain, and 10" in solar PV
installation.

At present about 13 per cent of energy generation in
India is met through renewable sources and coal is still the
main source contributing about 60 per cent of total power
generation. During last few years, installed capacity of
renewable energy has increased from 24914 MW in 2011-12
to 42752 MW by the end of 2015-16 with an annual growth
rate of 17.8 per cent. By the end of March 2016, wind energy
installation contributed the maximum (26769.1 MW, 62%)
whereas share of solar PV installation was 6762.8 MW
(15.8%). Rajasthan and Gujarat shared ~58% of the total solar
power installed capacity and 29.2 per cent of total wind power
installed capacity in the country. Under the national solar
mission, it is targeted to generate 100,000 MW of grid-
connected and 2,000 MW of off-grid solar energy by 2022 in
addition to 60,000 MW of wind energy.

CAZRI has been working on application of renewable
energy in agriculture for last four decades. Solar photo voltaic
(PV) pumping system and its functionality have been studied
along with its potential applications at different scales of
operation. Work has been carried out on PV clad enclosure
with earth-tube heat exchange based temperature regulation
system for growing crops inside it. Different solar PV-based
devices like solar PV duster, solar PV winnower cum dryer,
solar PV mobile unit etc. have been developed and initiatives
have been taken to disseminate these devices in rural
hinterlands. All these PV-based applications have potential to
contribute to off-grid solar PV target of 2000 MW. Similarly,
several solar thermal devices namely solar dryer, phase
change material-based (PCM) dryer, solar water heater, non-
tracking solar cooker, animal feed solar cooker, three-in-one
integrated device, solar desalination device, solar water
purifier, solar candle device, etc. have been developed by the
institute which have potential to contribute to the national
growth target of 20 million m’ thermal collector area by 2022.
A dual-purpose mechanical barrier incorporating low height
Savonius wind turbine has been developed to harness surface
wind energy as well as to control wind erosion. Research
program has been initiated to develop agri-voltaic or solar
farming system of 125 kW capacity in Jodhpur and Bhuj. Roof
top solar panels of 2 kW capacity have been installed at one of
the institute building. It is proposed to install one MW grid
connected solar PV plant in the institute campus. We are also
contemplating to install roof-top PV system on different
buildings of the institute.

The arid zones are rich in plant biodiversity and home to
several medicinal and aromatic plants unique to hot or cold

ii
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arid regions. These regions are predominant contributor to
production of cumin, psyllium, senna, henna, etc. in India.
Considering the growing demand and high market price of
organic produce, there is tremendous potential to grow high
value spices and medicinal plants organically. Under National
Mission for Sustainable Agriculture (NMSA), Paramparagat
Krishi Vikas Yojna was launched in 2015 to promote organic
farming. The institute established a two hectare model organic
farm in 2008 and agro-techniques for organic production of
psyllium (isabgol), sesame and clusterbean have been
developed. This year, the organic farming/cultivation was
demonstrated at farmers' fields in Dantiwara and Ujalia
villages.

Though India is second largest fruits and vegetables
producer in the world after China and contributes 11.84 and
13.36 per cent of the total world production of fruits and
vegetables, respectively. But the area under fruits and
vegetables is very less in the hot arid region. Gujarat and
Rajasthan have only 6.1 and 6.7 per cent share in country's
area under fruits and vegetables, respectively. The horticulture
sector has the potential to play a major role in diversification
ofarid agriculture. In recent past, research and policy supports
have promoted the cultivation of pomegranate and date palm.
Pomegranate can be cultivated successfully with moderate
soil and water conservation measures but its fruit cracking is a
major issue. The experiments conducted this year showed that
borax (0.4%) and ZnSO, (0.5%) spray along with mulching
resulted in minimum cracked fruits (18.0%) as compared to
control (44.8%).

Considering the suitability of date palm in hot arid
regions, 18 cultivars were introduced and evaluated by the
institute. In our conditions, the fruits reach only up to doka
stage and early rains do not allow the fruits to mature to pind
stage. Early maturing genotypes, tissue culture protocol for
large scale propagation and post-harvest processing for
preparation of chhuhara from doka stage fruit are major
researchable issues.

Cultivation of high-value vegetables under protected
conditions is another emerging field. Efforts are being made to
design and develop cost effective structures suitable for hot
and cold arid zones. Suitable protocols for management of
soil-borne pathogens and nematodes are also required.
Grafting in vegetables has emerged as a fast and suitable tool
for increasing tolerance to abiotic stresses in existing popular
vegetable cultivars. Work has been initiated to use indigenous
genetic material having resistance to drought, salinity,
diseases and/or nematodes as rootstocks to improve the
productivity of commercial cultivars by means of grafting.

Adaptation strategies have to be evolved to minimize the
impact of climate change. Development of high temperature
and drought tolerant cultivars is obviously the first choice.
This year, 48 pearl millet genotypes were evaluated under

il
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high temperatures of summer season. CZP-9603, CZP-9802,
CZP-923, CZH-233, CZH-227, CZH-225, CZI-2011/5, CZI-
2010/11, CZMS-6B, CZMS-21 and CZMS-22 were found to
perform better under high temperatures.

The institute has established direct linkages with the
farmers and various programs for technology demonstration
and refinement were undertaken at farmers' fields. Under
Tribal Sub Plan (TSP), 631 tribal people benefitted in different
districts of the country. Various interventions like quality seed
of improved varieties, water management, horticulture, soil
fertility management, livestock management, HRD trainings
for women empowerment were taken up. Under 'Mera Gaon
Mera Gaurav' program, the institute has adopted 101 villages
in hot arid zone and two villages in cold arid zone where
villagers were provided information about various
government schemes and appropriate advisories for
increasing farm production and social upliftment.

More than 8000 visitors including farm women, students
and officials of central and state government departments
visited Agricultural Information Technology Center (ATIC)
during the year. In all, 289 trainings were organized for
farmers and farm women. A farmers' fair-cum-farm
innovation day was organized in which 2350 farmers
including 700 farm women participated.

Various front line demonstrations conducted by the
institute benefitted 2388 farmers of different villages. Twelve
animal health camps and balanced economical feeding
demonstrations were also organized. The institute participated
in 25 exhibitions on different occasions across the country.
ICAR inter zonal final sports tournament-2015 was also
successfully organized.

Under capacity building program of employees, 26
scientists, 16 technical and three administrative personal
attended various trainings, while 25 administrative and
technical personals were given training at the institute by the
faculty of NAARM, Hyderabad. One national symposium
was organized at Leh, while two workshops, two group
meetings, one brain storming session, one short course, one
model training course and four trainings were organized at the
institute.

This report presents detailed research, development and
extension activities undertaken during past one year. I hope
that this report will provide useful information to all the
stakeholders interested in development of arid regions.

Director
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Natural resources monitoring and assessment was
carried out in Santara (6256.96 ha), Udasar (3596.23 ha)
and Budiwada (22713 ha) clusters of Barmer district. The
terrain in Santara, Chainpura, Kharapara and Jhoond
villages had big parabolic dunes (20-30 m), low dunes
(3-4 m) and a defunct buried sandy river. Between 2006
and 2013, there was an increase in rainfed cropland area
by ~8.5 per cent, plantation area by 1.7 per cent while
sandy waste area decreased by 11.8 per cent. Ground
water level in the area was shallow (<10 m below ground
level) with an average depth of 5.4 m below ground level.
Groundwater quality was generally brackish to highly
saline with average EC of 7.18 dS m™. Soils were low in
OC, phosphorus and low to medium in potassium. Among
the micronutrients, 50-55 per cent of samples were
deficientin Feand Zn.

Mapping of Jaisalmer district at 1:50,000 scale,
using IRS-LISS-III images showed that out of 38401 km’
total geographical area, 35888.3 km’ (93.4%) area was
affected by various process of land degradation and wind
erosion/deposition was the major process occurring in
29820.7 km’ (77.6%) area, followed by barren-rocky area
(4516km’, 11.8%) and mining (724.41 km’, 2%).

Land use/land cover mapping of Bilara, Shergarh,
Bhopalgarh, Osian and Jodhpur tehsils covering a total of
15662.01 km’ area has been completed at 1:10,000 scale.
In Jodhpur district, area under crop land occupied 76.1 per
cent of the total area whereas it was 0.34 per cent under
mining activity.

More than 46 per cent soil samples collected from
Jalore district were deficient in available sulphur and
maximum deficiency was observed in Bagora tehsil.
Irrigated systems showed higher soil biochemical
activities in comparison to rainfed system. Sulphur
reducing bacterial population (traces-136) was almost
double of sulphur solubilizing bacteria (<50).

Potentially sensitive areas (water table less than 6 m)
and critical areas (water table between 1 and 1.5 m) for
water logging in Indira Gandhi Nahar Pariyojana-II
command area of Jaisalmer were observed in Shahid
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Sagra Mal Gopa branch. Besides this, sizable area along
the Charanwala branch was also identified as critical area
for water logging between RD 1 to RD 33 (water table was
between 1-1.5 m at places). The severe problem of
secondary salinization in Charanwala branch area was
also observed and the pH of these soils varied from 8.9 to
9.9 and electrical conductivity from 2.8 t0 25.4dSm™. The
problem of salinity and sodicity in Narmada canal
command area of Sanchore tehsil was found in Sesawa,
Malion ki Dhani, Purava, Alethi, Manki, Radu minor area,
Duthwa and Tapi villages. The pH and EC of these soils
varied from 7.7-9.5and 1.6to41.5dSm™.

Impact of grazing management on soil micro-
arthropod abundance and diversity in Lasiurus sindicus
(sewan) grasslands was studied at two sites (Chandhan
and Jaisalmer). The faunal abundance and diversity was
highest in moderate grazing conditions compared to
heavy grazing at both the sites. From the study sites, 15
Collembola, 29 Prostigmata, 17 Cryptostigmata, 10
Mesostigmata and one Metastigmata species were
identified.

Plants of Acanthaceae, Aizoaceae, Amaranthaceae,
Asclepiadaceae, Anacardiaceac and Apocynaceae
families were characterized and categorized based on
laminar type for e-documentation and digitization of
botanical collections from Indian arid zone.

In Rann of Kachchh, Urochondra setulosa, was
found under very high soil salinity (EC of 69.7 dS m" at
0-5 cm depth) conditions, whereas in relatively low
salinity, it was found to be associated with Suaeda
nudiflora, Aeluropus lagopoides and Sporobolus
marginatus. Anatomical studies of Sueda nudiflora leaves
indicated that stomata count and number of cells
decreased linearly from 6 and 31, respectively at control
to S and 16 at 80 EC. However, stomatal density increased
linearly with increasing EC from 19.3 per cent at control
to31.2 percentat 80 EC.

Accessions of C. ciliaris (85), C. setigerus (42), P.
antidotale (47), Cymbopogon species (24), P. turgidum
(2), Lasiurus sindicus (111), Clitoria ternatea (9), Lablab
purpureus (2), Indigofera (1), Prosopis cineraria (11),
Acacia senegal (15), Salvadora oleoides (24) and
Tecomella undulata (11) were maintained at research
farm. Varieties of clusterbean (37), moth bean (14), ber
(38), C. ciliaris (6), henna (20) were also maintained
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under DUS and field gene bank. Inbred restorer CZ1-9621
of pearl millet was registered with NBPGR and allotted
National Identity Number IC-553265. Five inbred lines,
CZI1-2000/13, CZI-2000/22, CZI-2004/8, CZI-2008/4
and CZI-2010/11 and 10 male sterile lines developed at
CAZRIhave been registered with NBPGR.

One hundred and thirteen new hybrids of pearl millet
were made by crossing male sterile lines with CAZRI
restorer lines. Seed of five hybrids were multiplied and
contributed to the All India Coordinated Trials. CZH-233
(841A x CZI-2010/11) based upon its performance in the
initial hybrid trial has been promoted to the advance
hybrid trial. Populations (CZP-9603, CZP-9802 and CZP-
923), hybrids (CZH-233, CZH-227 and CZH-225),
inbreds (CZI-2011/5 and CZI-2010/11) and B lines
(CZMS-6B, CZMS-21, CZMS-22) performed better
under high temperature conditions. The extent of genetic
diversity and relationship among 20 newly developed MS
lines using nuclear ribosomal DNA and RAPD
polymorphism revealed high level of polymorphism
(82.7%) with greater proportion of total genetic variation
within population (87%) rather than among population
(13%). The MS line CZMS-21 has been identified as a
potential source of A4 cytoplasm for development of
stable single cross hybrid for arid environment.

Twelve promising clusterbean genotypes along with
three checks were evaluated and four promising
genotypes viz. IC-329038-1 (1210 kg ha™), IC-311412-1
(1230 kg ha), IC-373438 (1590 kg ha™) and IC-116866
(1330 kg ha") were identified which out yielded best
check RGC-1038 (1110 kg ha™). Grain yield of mung bean
entries ranged from 252 to 643 kg ha" and maturity from
62-85 days. Highest grain yield was exhibited by KM-15-
57 (643 kg ha) with 68 days maturity followed by KM-
15-69 (582 kgha") maturing in 72 days.

Under ICAR Seed Project, a total of 15.55 tons of
truthfully labelled seed of promising varieties of mung
bean, moth bean, clusterbean, pearl millet and grasses

were produced. 288 kg breeder seed of moth bean cv.
CAZRI Moth-2 was produced under BSP (NSP).

Summer seed production in mung bean was highest
in early sowing (20" March), narrow spacing (25x10 cm)
and recommended dose of fertilizer + seed treatment with
Rhizobium and PSB + Borax spray (100 ppm) at flower
initiation stage.
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Field based phenotyping of 240 recombinant inbred
lines (RIL) of chickpea along with their parents was
completed followed by seed protein estimation which
ranged from 12.5 to 27.3 per cent. High protein lines
included ICCRIL07-0177 (27.3%), ICCRIL07-0117
(26.2%) and ICCRIL07-0144 (26.2%).

The pot culture and field experiments on assessing
impact of salinity on productivity of different genotypes
of fodder sorghum in Bhuj indicated that among the 6
tested germplasm, RAJ-17, RAJ-3 and GJ-42 performed
better at higher salinity level.

The problem of poor seed set and high rate of seed
shedding in Lasiurus sindicus can be improved by
spraying of Cycocel (100 ppm) + Paclobutrazol (200
ppm) at pre-flowering and anthesis stage and pure
germinating seed yield can be enhanced by altering
different physiological and biochemical parameters.

The [Indigofera oblongifolia collection from
Devikot, Jaisalmer showed high seedling survival in
nursery as well as in field. Twelve accessions of Cordia
gharaf collected from diverse habitats of Jaisalmer
district revealed variation with respect to seed
germination and seedling growth parameters under
nursery condition. Among the accessions, seedlings from
the Badabagh collection were found superior.

There was a perceptible decrease in grain yield of
pearl millet under tree based systems compared to arable
cropping except in case of cv. HHB-67. The productivity
of grasses in various pastoral systems under IFS
decreased when grown in combination with trees/shrubs
except with ber. Maximum decrease was recorded under
Colophospermum mopane based systems. However, total
dry fodder production enhanced due to additional
availability of top feed from the trees.

AtBikaner, yield of intercrops (kharif and rabi) were
adversely affected in intercropping with mopane whereas
59.6 and 28.5 per cent higher yield of mustard, 105.5 and
31.5 per cent higher yield of mung bean, 100.5 and 165.8
per cent higher yield of clusterbean was observed with
citrus over mopane and shisham, respectively. System
productivity in terms of clusterbean equivalent yield was
highest in intercropping of clusterbean-barley sequence
with citrus (6576.11 kg ha") under sprinkler irrigation
which was significantly higher over rest of the crop
sequences and their sole cropping.
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In rejuvenated ber based system, overall highest
system productivity (10.24 t ha™) was recorded in Gola +
mung bean in 6x6 m and minimum (3.35tha™) in Umran +
senna in 6x12 m spacing. Highest gross (X 270110) and
net returns (X 146518) were obtained with Gola + mung
bean in 6x6 m and minimum (% 147760 and ¥ 42630) in
Umran + senna in 6x12 m spacing.

Under Bhuj conditions, Dicanthium annulatum +
Sylosanthes hamata intercropping system produced
maximum fresh (7400 kg ha) and dry matter yield (3267
kgha") over other combinations.

Application of 1.5, 3.0 and 4.5 t ha' compost
increased sesame seed yield by 60.7, 107.2 and 185 per
cent and clusterbean yield by 29.8, 52.5 and 76.7 per cent
over control. Yields of cumin and psyllium were 14-23 per
cent higher when grown after clusterbean as compared to
the crop grown after sesame.

Continuous cropping (23" year) of pearl millet with
40 kg ha" N application gave 1103 kg grain yield ha™.
Adoption of pearl millet - clusterbean rotation resulted in
significantly higher grain and stover yield (767 and 1890
kg ha") compared to continuous cropping of pearl millet
(669 and 1314 kg ha™) without fertilizer, while fallow -
pearl millet produced 42.6 per cent higher grain over
control. The maximum grain yield (1705 kg ha') was
obtained with the application of 5 t FYM along with 40 kg
N ha'. Maximum soil organic carbon (0.28%) was
recorded with FYM @ 5tha” +40kgNha.

Irrigation at 100 per cent of ETm gave 1.2, 1.6 and
2.4 times greater pod yield of groundnut at Bikaner
compared to irrigation at 70, 60 and 50 per cent level of
ETm. In Jodhpur conditions, evapotranspiration values of
groundnut were 358.4, 282.7, and 269.6 and 226.2 mm
under 100, 80, 60 and 40 per cent irrigation levels,
respectively, while for summer clusterbean it was found to
be 662.4, 574.6, 442.2 and 313.4 mm. Groundnut yield
was 1.6,1.3,0.9and 0.7 tha™ at 100, 80, 60 and 40 per cent
irrigation levels while for summer clusterbean yield was
2.10,2.08,1.76 and 0.36 tha”, respectively.

In Leh conditions, onion yields in one-hoeing (16.5
tha") or two-hoeing (17.82 t ha) treatments were at par
which were higher than the yields obtained with
black polythene mulch (12.64 t ha') and weedy check
(6.10tha™).
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Spray of Borax (0.4%) and ZnSO, (0.5%) along with
mulching resulted in minimum cracked fruits (18.0%) of
pomegranate as compared to control (44.8%).

After one year growth of 30 clones of cactus pear
(Opuntia sp.) in Bhuj, the plant height varied from 30 to
102 cm, number of cladodes from 3 to 34 and thickness of
primary cladode from 0.7 to 4.5 mm. The clone from
CAZRI Botanical Garden recorded highest number of
cladodes (34) followed by local accession Kukma (16.7).

Seed priming of clusterbean with salicylic acid and
its derivatives gave 7-21 per cent higher membrane
stability index, 12-30 per cent higher guaiacol peroxidase,
10-24 per cent higher nitrate reductase and 8-22 per cent
higher malate dehydrogenase, measured at 40 days after
sowing, compared to water soaked control.

At farmers' fields, seed treatment with Bacillus
firmus increased pod and haulm yields of groundnut by
23.4 and 9.4 per cent compared to yields with no seed
treatment.

Carbon status in arid soils was highest in forest land
followed by pasture and lowest in cultivated soils in the
Jaisalmer district. The order of C stock was silviculture >
H. binnata based agroforestry > silvipasture > horti-
pasture > agri-horticulture > agri-pasture > P. cineraria
based agroforestry systems. Grass based land use systems
had higher carbon sequestration rate (0.42-0.58 Mg C
ha'y") than crop based systems (0.27-0.36 Mg C ha y™).
Among trees, maximum litter fall was from Hardwickia
binnatai.e. 58.49 gm” followed by Prosopis cinerariai.e.
52.76 g m” and Tecomella undulata i.e. 15.78 g m”.
Among fruit tree species, maximum litterfall was
observed in Citrus aurontifolia (554 gm”y") followed by
Cordia myxa (326 gm™y") and Aegle marmelos (292 gm”
y') in Bikaner region. Between the two shrubs,
Calligonum polygonoides (281 g m” y") accumulated
more litter as compared to Haloxylon salicornicum (176 g
m’y"). Litterfall from Cenchrus ciliaris (55 gm”y") was
higher as compared to Lasiurus sindicus (41 gm™y™).

Two potassium solubilizing fungi were identified as
Fomitopsis meliae and Aspergillus tubingensis.

Fomitopsis meliae was a better solubilizer. Five material
of biological origin were screened for biosynthesis of
nanoparticles of copper from copper sulphate and copper
acetate, with two samples showing biosynthesis of
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nanoparticles (25-30% particles below 100 nm with
average particle size of 140-200 nm).

At two sites in Baorali-Bambore watershed,
maximum runoff of 21.3 and 22.7 per cent were observed
for the rainfall event of 50.6 mm generating runoff of
14496 m’ and 41086 m’ at Gauge-I and II.

At Bhuj, minimum soil loss occurred from
intercropping treatment of sorghum and mung bean (2.34
g m”) which was found to be 26 and 35 per cent of the
maximum soil loss from the control treatments of
cultivated fallow (9.10 g m”) and unploughed fallow (6.76

gm’).

In Pongamia pinnata and Cenchrus setigerus based
agroforestry system in Pali region maximum forage
(21.54 t ha') and dry fodder (5.67 t ha") yield of C.
setigerus was recorded in tree spacing of § m x 4 m
without trenching with application of 5t FYM ha” when
harvested in two cuts. With one cut harvesting of C.
setigerus maximum forage (9.86 t ha") and dry fodder
yield (3.94 tha") was recorded in tree spacing of 5m x 4 m
without trenching with application of FYM @ 5 tha.

Observations made on clusterbean and sesame roots
in 16 farmers' fields in Bikaner, Churu and Nagaur
districts showed that growth of 27 per cent of clusterbean
and 55 per cent of sesame roots were not normal due to
constraints imposed by subsurface compaction.

The average lactation yield of Tharparkar cows
raised on dhaman grasslands was 2049.59+106.17 liter in
305-days and 2183.85+127.68 liter in a lactation period of
325 days. Animals produced peak yield of 15.5 Imilk d"' in
lactation.

Water intake and milk yields of Tharparkar cattle
was found to be higher than Rathi cattle for both stall fed
and grazing groups.

At Chandan, Jaisalmeri breed of sheep maintained
on Lasiurus sindicus based pasture and provided with
balanced concentrate feed @ 200 g per animal plus need
based health care measures lost less weight as compared
to those with no supplementation and health care. A cheap
and balanced concentrate animal feed mixture containing
Prosopis juliflora pods powder tumba (Citrullus
colocynthis) seed cake, clusterbean (Cyamopsis
tetragonaloba) korma, sesame (Sesamum indicum) seed
cake, wheat bran, maize grain, common salt, mineral
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mixture was prepared. Increase in milk yield and
reduction in cost of milk production was reported by
farmers after initial feeding trials.

In Harsolav village of Nagaur district, maximum
green and dry forage yields were recorded with C. ciliaris
(12tha' GFY and 2.88 tha” DFY) and C. setigerus (6.3 t
ha' GFY and 0.84 tha” DFY) grown on field bunds which
were higher than those of grazing land and the field strips.

The mean increase in grain and straw yield of
clusterbean at farmers' fields in Harsolav due to improved
variety RGC-1017 was 14.55 and 5.61 per cent
respectively, over local cultivar. The increase in grain and
straw yield of pearl millet due to improved varieties was
18.75 and 8.86 per cent respectively over local cultivars.
Studies on performance of pasture grasses Cenchrus
ciliaris and Cenchrus setigerus under different
management practices at three locations revealed that
growth and yield of grasses from the pasture with cut and
carry system (0.8-1.4 tha™) under protected condition was
higher as compared to pastures that were utilized through
open grazing at all the locations (0.2-0.5 tha™).

During the period under report 20700 A. senegal
trees were treated by CAZRI gum inducer in 45 villages of
Barmer, Jodhpur and Nagaur districts, resulting in
production of 8.28 t of gum arabic, giving an additional
income of Rs. 57.96 lakhs to the stakeholders. Results
from semi-rocky habitat of Bhopalgarh, showed that with
slight tree management in the form of manuring and
watering along with gum inducer application, substantial
increase in gum Arabic yield is possible. In case of gugul
oleo-gum resin production, it was found that with increase
in temperature oleo-gum resin production gradually
decreased from February and by March the yield was
negligible.

Baked functional foods dough were prepared with
different wvariations of ingredients; rolled at three
frequencies and measured for puffing characteristics at
pre and post proofing and baking of breads. An optimum
whiteness of refined wheat flour bread (L=80.85 £ 2.47)
was found as most acceptable. Against this, multigrain
bread had acceptable (a = 5.96 + 0.37) redness with
consequent adjustment of (L = 73.58 + 2.04) whiteness;
and bread supplemented with tomato showed acceptable
redness (a = 6.21 £ 0.30) with equally acceptable yellow
imaging (b = 31.54 £ 0.70). Finally when breads were




PRIGRT AR

Executive Summary

T fSTIa IR 3999 8.28 T 3RE! 1iG &1 ScdTa Ul
g3 oy famT &l 57.96 @”g @l 3ifaR 1 g8 |
AT UrT AT & WIUTeTe &3 Siv 3fel YeRlel el |
JeT YEe Bl BB TR qhAIh] Dl AR oI Fafid wu
A GIE—UF 1 F HAC & T1G BT ST IGIAT ST Fehell
2| AT H TR gfg W A | M B Sared H HH
B ST & AT AT H I8 ST 1 & a_I6R 81 STl § |

fafi=1 fAstoll @1 ST T—aTerT AT Ud A9 R &l
AT ¥, J€ IR 9@ Wik & A fdg el g<ifa
T IR Td WA B AR WX A7AT AT | GG dhal
qrell I (TeT = 80.85+2.47) HIH SATGT UAE Pl T8 | T8I
G-I dTell oflel 9 (T = 5.9640.37) AMHGY ABal
(T = 73.58+2.04) & AT WIHR Bl T3 | g1 A |
S H Fwal, dred [T dAT B T, 9l Frafea (Te =
68.34+2.31, T = 1.43+0.26 3R €1 = 39.25+0.62) & T T
g 9 AT s wa¥ a1fdre Ward 3@ |

el B T fFEAl Tauaei—10 iR fRAR—2 #
UTEY AT TE PITt Bl F&T Bl FRIFT a1 & foy fafe=
SUART & A1 Tdhldd dic 68+ & STANT fHar 17|
ST fhl H STferaa URTaR SR MM Ud dict H Afdrmdd
P Yhel SUAR B ol H AR 3R 3 ITAR B
TPHIhd SUANT 3 Tof Bl T8 | Yof A1 & ferg ared T
drerar (A1) SR STe /T Tl & Jedidhd RIRAR—2
DI AT H GATTAS—10 H 3feH TSl fbar 77 | uRpdl B
Grl grel difded &A@ BH DI H AW DI e,
HICATIS BHa! HSTRIOTIF H 41l TR Ud THIHHRE &
A1 FAE] TR TG 1T o7 | S & DRV Bg Urell Bl
TG &) FIRAR # 31 18 778 |

qTORT & FPHR YIS Taci—3 3R Taci—4 H I7ferapien
gfaftedr # Sre fiesy iR e MR & foly 9= 9
7 gfoRiy ufafear g @ T2 Hew 971117 x
AISTSATE—2011 /7, 971117 x AISTSATE—2012 /9, 97111¥
x ATSTSAE—2012 / 10 3R 971117 x HISTS3ME—2012 / 14
T SRl fiesy & oy UTEIar |91 @1 | HaR 914447 X
AISTS3ME—2010 /5, 945550  x  AISTS3ME—2013 / 10,
9277707 x WA SATE—2013 /13, 932227 X
AISTSIME—2010 / 5 F =IRe TR 31feId Tt B TS |

% colgql ¥ Tdid wem § " & ufafkear
THd—4, THAI-5 R UuHA-7 qm { @ ufaftewr
PUA—15—11 AR BHTA-15—12 Ul dARAT & forw

supplemented with green mint all parameters of
whiteness, redness and greenness were controlled (L =
68.38+2.31, a = -1.43+0.26 and b = 39.25+0.62) with
sensory acceptability.

Among different treatments applied on two
groundnut varieties HNG-10 and Girnar-2 for reducing
the disease and insect pest incidence in groundnut,
significantly higher yields and maximum reduction of
diseases were recorded in both the varieties with an
integrated use of chemicals and other treatments as
compared to sole treatments. Plant disease severity (PDS)
of leaf diseases and rots were higher in variety HNG-10 as
compared to variety Girnar-2. Soil amendment with neem
cake + vermicompost + seed treatment with Metarhizium
was most effective as least number of weevils were
observed. Plant mortality due to termites was higher in
Girnar-2.

Most of the entries in pearl millet Hybrid trial HT-3
and HT-4 exhibited resistant to moderately resistant
reactions towards downy mildew and blast diseases.
Hybrids 97111A x CZI-2011/7; 97111A x CZI1-2012/9;
97111A x CZI-2012/10 and 98222A x CZI-2012/14
showed susceptibility to downy mildew; hybrids 91444 A
x CZI-2010/5; 94555A x CZI-2013/10; 92777A x CZI-
2013/13 and 93222A x CZI-2010/5 showed higher
incidence of blast disease .

In AVT trials, moth bean entries MB-4, MB-5 and
MB-7 and mung bean entries KM-15-11 and KM-15-12
were susceptible to leaf diseases. Under DUS trials,
clusterbean entry FS-277 was susceptible to root rots and
wilt. Whereas, in horse gram entries BHG-13-1 and BHG-
13-2 were susceptible to viral diseases and moth bean
entries Maru moth-1, GMO-1 and GMO-2 were
susceptible to leaf diseases.

The overall incidence of foliar insects was low this
year in clusterbean crop. In IVT trials, there were
significant differences in the number of whiteflies per
plant which ranged from 8.44 to 13.00. Damage to roots
by Protaetia species of beetles was observed in most
clusterbean varieties. Clusterbean variety (DUS) HG-75
and HG-100 were relatively less damaged as compared to
other varieties. In clusterbean (DUS) varieties whiteflies
ranged from 6.8 to 15.2 per plant.

Survey of rodent species composition in crop fields,
fallow lands grass fields at higher altitudes in Ladakh
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region and godowns in Leh city revealed the presence of
field mice, Mus booduga in crop fields, fallow area and
field storage; Turkestan rat, Rattus turkestanicus from
godowns and shops and Marmot, Marmota himalayana in
barren lands. A new species of Rattus (to be identified)
was also recorded at an altitude of 12000 ft near Thicksey
village. In crop fields M. booduga damaged mature spikes
ofbarley (20%) and wheat (17%).

Surveys for monitoring the spread of B. bengalensis
in various locations of Jodhpur city revealed more activity
in the area near airport and Pabupura village. In grain
storage areas two treatments of ziram SC 27 (3%) at 15
days interval yielded high repellancy towards B.
bengalensis. Slow re-infestation in godowns indicated the
consistent repellent effect of ziram .

In Narmada canal command area 2-4 per cent sown
area of wheat, mustard, cumin, fennel and fenugreek was
damaged by blue bulls at vegetative growth stage.
Mustard (20.0%) and castor (14.9%) plants were
damaged at flowering and fruiting stage.

Irrigation intensity under solar pump was 4-8.5 mm
h”' with an operating pressure of 2 kg cm”whereas with 1.5
and 1 kg cm” pressure, the values were 3.5-7.5mmh™ and
3-6.5 mm h', respectively. Discharge of 1 HP AC solar
pump was about 60-70 liter per minute at solar irradiation
of 700-850 W m”. Annualized life cycle cost for 3 HP and
5 HP solar PV pumping systems were X 41,450 year" and
61,228 year', respectively.

Wind speed profile analysis at Jodhpur showed an
annual average aerodynamic roughness (z,) and friction
velocity (u.) of 0.25 m and 0.23 m s’, respectively.
Vertical axis wind turbines were developed with different
capacities using low RPM DC alternators. A minimum
wind speed of about 1.5-2 m s was found sufficient to
produce DC current in the turbine. Wind tunnel of 32" long
and 4' X 4' cross section area was designed and developed.
Grain size analysis of wind eroded soil indicated the major
contribution by fine particles with size classes of 0.125-
0.250 mmand 0.053-0.125 mm.

Design parameters for erecting solar PV panels in a
solar farming system were developed and it was estimated
that 240-480 kW capacity PV panels may be erected in 1
ha cropped field to generate 1200-2400 kWh unit of
electricity per day at Jodhpur.

10
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Inclined flat plate collector based drier with paraffin
wax as phase change material revealed sufficient amount
of heat storage in PCM materials during day time which
helped in further drying of agricultural produce during
night time.

The efficiency of cumin cleaner was improved by
10-12 per cent by increasing swath width from 4.5 to 10 ft.
The grain mill was operated for grinding cereal and spices
with a capacity of 3.5 kg h for cereal and 1.5 kg h" for
cumin. Design of watermelon seed extractor was
modified by changing its orientation and providing fruit
holding unit during its operation.

The socio-economic study conducted in eight
villages in Banni grasslands in Kachchh district revealed
that buffalo rearing was the primary occupation of nearly
70 per cent households in Banni grasslands, whereas
sheep and goat rearing was done by less than 5 per cent
households. Sixty per cent households owned less than 20
buffaloes and 40 per cent households owned less than 10
buffaloes. Prosopis juliflora based charcoal preparation
was the primary occupation of 20 per cent households.

Socio-economic survey of 192 families was carried
out in the selected village of Bernia, Dungarpur. Almost
53 per cent households were living below poverty line.
Farm size of households was quite small which ranged
from less than 1 bigha to a maximum of 16 bigha. About
69 per cent of surveyed households owned less than 3
bigha of cultivated land whereas 26 per cent had 3-4 bigha

and 4 per cent owned 25 bigha in the village.

Socioeconomic survey conducted in three villages of
Pali district viz., Peepala, Lunava and Latada revealed
that Peepala was fully inhibited by the Garasia tribe and
has sex ratio in favour of male (1: 0.94), while the other
two villages have mixed population with almost similar
sex ratio. The overall literacy percentage in Peepala
was lowest (20%) with meagre women literacy (6.7%)
rate.

Village Utamber in Balesar tehsil of Jodhpur district
had about 600 households with total geographical area of
5800 ha, out of which about 18 per cent area was irrigated
through tube wells, and remaining was rainfed.
Agriculture (36%), animal husbandry (18%), labor wages
(23%) and business/service, etc. (35%) were the major
sources of income.
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AHISTH—3ATfd FaeTor H urm T s qiget g 3 1
TRE A TRINTAT ST DI AT © | SHH 3Maral &1 fofiT
3T gl (1:0.9) & UeT ¥ ©, Sfald 31 a1 Wl # A3
SATETET T foT SIUTA S THIT A1 U1l 31317 | G TTa
JSITH Al HIERAT <% (6.7 UfIerd) & AT el AreRar
TR (20 mferera) Y fo=res oTs TS |

IR eI & 7T ISR H qel 600 URAR 2 AT
g & Bl AT & 5800 8dcaR ¥ 18 Hfcrerd |IT
cggde g1 e derm oy rfifera arar 1am | arior @t
@l e | 18 Hfarerd e ugurer, 36 wfderd Hiv, 23
TfereTd Aoigyl 9 35 UfIeId Iawr / ARl e | SHE!
DT AT |

I~Id Al BT TR B & g AR dediel
& diSTartsar g # & @ A | 30 USRAT BT SRS
o a1 | R BT § pradrell e Bpss & dra
THSRITA BT ST R H SUAR & 15 & 918 Faih
iz 3 80 & 83 Wftrerd Aherdr U g8 | i @ Wl &
150 fh.4T. U BFCAR BT &R A IWANT B A SIRT Bl
I~ fore SiTdl—4 Td oI fove # 311 19 @ @ell &
SUANT B JAT H dIST ST H HHAT: 17.8 Td 16.1 AlTerd
@1 9fg g3 | Rl &% el (o1, @R, 77) 7o 3&)
Bl (FRAI, SIRT 3R 1) & 55 &3 UGl Bl Ao
IR 1T #H fbar 17 | S7d qbi1{ehdl DT AU H 37T
qTell FreMSl BT UBAMT UG I8 §) PR B (o AH[Ed
AT UG STH—DH e HRIET0T BT AT [T 137 | Sera”
g § I dbd ¥ IUS H Jhyg g3, FFH AR BT
framl & for) woer 8.2, 19.6 3R 21.6 Ui IoRT #,
18.2, 16.7 iR 23.5 FIT H AT 19.6, 18.2 37X 18.4 T TR
¥ gl B |

JISTart$ar g & 70 ™I fFAE 3 ¥ AfHaR
=t &1 Fe1 Fraavn, Sifde Wil v ugures & 9 H
S TG IR0 BT R 7809 A SIH & a9 qray T |
STdfh g1 Teh-Iihal Bl TR 3ff&haR fHATT BT AL
3Tl ¥ ST 3Tdael UTS TS |

T 999 TG AT IYANT ARG Hodd  gaeT
TH+I1 BT SR 7ot & o w1fa (e, =t &F gl
IR TR ), SMAR (TeATd), o1 ([ORTE) TAT ol
(GF—®eR) fSTel & Ud Ta 7ifg & fhardl ol ufereror
fem v |

Thirty demonstrations for improved crop production
technologies were conducted during rabi season in
Beenjwadia village of Osian tehsil. Integration of zinc
phosphide with bromadiolone as a follow up treatment
gave best rodent control registering 80.0 to 82.7 per cent
control in mustard, wheat and cumin fields on 15 days
after treatment. Application of neem cake @ 150 kgha in
improved and local variety of cumin, increased seed yield
by 17.8 and 16.1 per cent, respectively in GC-4 and local
over control. A total of 55 field demonstrations on
different kharif (pearl millet, clusterbean and mung bean)
and rabi (mustard, cumin and wheat) crops were
conducted in Utambar village. Group discussions and off-
campus trainings were organized to identify the
constraints faced by the farmers in adoption of improved
technologies and to address these constraints through
sharing of information and skills. In Utamber village, the
increase in yield due to improved production technology
was 8.2, 19.6 and 21.6 per cent in pearl millet, 18.2, 16.7
and 23.5 per cent in mung bean and 19.6, 18.2 and 18.4 per
cent in clusterbean at large, medium and small farmers'
fields, respectively.

The data collected from 70 beneficiary farmers of
Beenjwadia village revealed that majority of the farmers
have medium to high knowledge of rodent management
technology, organic farming and livestock production
technology. In case of attitude, majority of the farmers had
favorable to most favorable attitude towards rodent
management technology, organic farming and livestock
production technology.

Training on rodent management with demonstration
of bait preparation and bait delivery technique was given
to farmers of three villages of Jodhpur district
(Kanaseriya, Chepo ki Dhani and Lawera Kalan), one
village each of Jalore (Golasan), Bhuj (Gujarat) and
Stakmo in Leh (J&K) district.

Four rainfed model organic farms were developed in
Dantiwara village. For popularization of organic farming
four demonstrations, two training programs and four
group discussions were arranged. Total 154 farmers and
farm women took part in these programs and got
knowledge and hands on practice of organic farming
technologies.
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Executive Summary

gyt ImeRd Tifa qfdiarsT # arR foasl o1 Atsd
Sifde HfY & faerr @ fog a1 Tar| Afde wdt @
BT 9 & fory, IR we=l, <1 Uferor drismHar ek
TR FHE A3 BT JATATSI (BT 1T | Gt 154 Th=ATl 1R
AfgeRl 7 9 drimAl | AT o iR Wfdd Tt @
dDh-I1D] DT ATTTRD I T UfRNeTor Yred foha |

St @ a5 fe (TRE1-2786 U4 3MRSI—2660) & 34
TAT AT DI I =1 AT (RTRTHASI—963, HITHOTdH—21,
ATAND—6) B 24 U&TF Y9 & forv T SR el &
ST g <l Ud AlBReAT T SIEQR & HAFERR Ud
MI=YRT Ud ISR & & g § & T | =1 a1 fom
JRYAS—963 W Y& oM UG I AT AT 1.65 WIS
831 | $9S dTa AgHoIdh—6 H 1.52 Ud AqAGTH—21 3 1.35
ST AT AT AT | i &7 I+ fhe aTR<El—2786
g 4 X 28855 U BFCAR Td M I AU 1.02
SITET AT BTl | S99 dTa JARSI—2660 I HA: 25795 Hfcl
TITIR TG 0.91 TAT WIFN fHeT & 20905 T ZacR T
0.76 Y& T Td o1 T 3IFUTd TS 8T |

RS g 3 U fhae & a8 ReR AR gear
ST T ST 4—5 @RHAT & GRIR & g SUarf qrar
AT | B ATTHT 2T WA, SEYR H AU yerd AR
Yhd UG AR THRT dlecd, IR 79 &b AT
IRl & folT Iugsh Ui T | G UG WEdls Py
TN, ATASTR S e Jad AR Yhd Ud AR HHTe
qIecid fa=iIeR 73 Yeheh & IUTe & oI Aeafd 3 W)
BTER b T |

TR el & gip 3R GRIR Tfdl § Prorl i
IORS AHTDHI A 2200 FAC B US| BT ITATR AT 71211
ST Berwrmy 300 .41 e BT IUTE 831 | 5 UDR
=t @Y 210000 U @I AIRFT M U 8 | 3D
ATI—AT fHAMI BT FAC B 3D MG IATGH B dTel
are IR d19 1 fIaRa 6y I Rred fhar o @ )
IR BN Fa | Hese UIERIel geias ar aiee o
A= forwii & Her: 6222 T2HT 800 WY IR Y T |

foraTl, A3, BT IR DU TAT I WRBR B
Tt & arferepTRal wfed 8,000 A e Tl 7 a¥ &
SRM Y E Al o w1 SRT fBar| ga 289
gfderor ®Ried fham iR wWdex Aftasi & fou
IR fhy 7Y | fHA™ AAT—He—HN TararR fead &1
TSt farar T RS 700 wferail Afed 2,350 fhami =
AT form | SHomcig 89 Ao (Evedl) & d8d <9 b

Field trials were carried out at 24 locations for
chickpea (CSJK-6, RSG-963 and CSJK-21) and 34
locations for barley (RD-2786 and RD-2660) at two
villages each of districts Jaisalmer (Deedhu and Sankdia)
and Jodhpur (Mansagar and Govindpura) and one village
in Barmer (Dhok). The net returns and benefit: cost ratio
was highest in chickpea variety RSG-963 (1.65) followed
by CSJK-6 (1.52), CSIK-21 (1.35) and local variety,
respectively. In case of barley, net returns (X 28855 ha™)
and benefit: cost ratio (1.02) were higher in RD-2786
followed by RD-2660 (X 25795 and 0.91) and local
variety (320905 and 0.76), respectively.

Non-tracking solar cooker was installed at a farmer's
field in Rajasani village which was found suitable for
cooking rice, dal, milk, etc. sufficient for 4-5 persons.
Further, inclined solar dryer and solar PV winnower-cum-
dryer were installed at Arid Forestry Research Institute,
Jodhpur which were also found suitable for drying forest
products. MOU between the institute and M/s Sahyadri
Krishi Udyog, Ahmednagar was signed for manu-
facturing inclined solar dryer and solar PV winnower-
cum-dryer.

In village Dhok and Dherasar of Barmer district,
2200 trees were treated with CAZRI gum inducer, which
resulted in 300 kg gum production, which gave an
additional income of ¥ 2,10,000 to the farmers. In
addition, seedlings and seeds of high gum yielding plant
type of A. senegal were distributed to the farmers for
raising the plantation of this species. The satellite
nurseries at Bujawar and Chandan produced 6222 and 800
seedlings of different species, respectively.

More than 8000 visitors including farm women,
students and officials of central and state government
departments visited Agricultural Information Technology
Center (ATIC) during the year. In all, 289 trainings were
organized for farmers and farm women. A farmers' fair-
cum-farm innovation day was organized in which 2350
farmers including 700 farm women participated. Under
Tribal Sub Plan (TSP), 631 tribal people benefitted in
different districts of the country. Various interventions
like quality seed of improved varieties, water
management, horticulture, soil fertility management,
livestock management, HRD trainings for women

13



aififes gfraes 2015-16
Annual Report 2015-16

\—1//
¥

AR
ICAR

fafi=1 foratl # 631 SIS @RT ArTfad gY | I8t S+1d
el & dIo1, STel wded, arTar, fe &1 SdRar yee,
e Egd o fafie Sur, Attt @ |wftheer &
o w1 AT faeT UfRieror aNfe BRI TAIfoTd gy |
IRT AT HRT TRT BRI & 8 R o TH Yeb &rF H
101 31X 1T b &3 # ] 717ai DI I forar ST&t arioi &l
AT ARSI ASTRI & IR H SR H&TH Bl 3R Y
IATEH 3R ATAING S&TH Bl g & forv Sfod uxvmef
feram Trm | R g1 ST faf=T srdfs veeEl |
TTT—3TelT TTal & 2,388 THAMI BT AT f{YelT | IR UgY
ey RIfRl 8k A& 9 Hdferd SMeR ¥&zEi &1
SATATST b 1T | R =1 <97 R # A= SRl R 25
yeeial # 9RT foRm| AU, 3R GIM Wddha
AIATRIAT—2015 &1 A1 A AdYdd AT T 71T |

HHATRAT B &THaT A0 BRIGH & T8d 26 AP,
16 TH-ND! 3R TN T iR = fafa=T ufdreror
FrAGH § 9T foran, Safd 25 WRmAMG IR dHID!
JYBIRAT BT TIUTRNRYHA, TEREIE & HBI §RT AR H
TFR1ET0T 3T 7 | o I TS BT ol H S foha
1, Sdfch QT RIS, &1 g 0!, U [dar ],

Uh oY UIGAHH, Udh ee UM ureushd iR AR
TfRTeTor W H AR fhy 717 |

empowerment were taken up. Under 'Mera Gaon Mera
Gaurav'program, the institute has adopted 101 villages in
hot arid zone and two villages in cold arid zone where
villagers were provided information about various
government schemes and appropriate advisories for
increasing farm production and social upliftment. Various
Front Line Demonstrations conducted by the institute
benefitted 2388 farmers of different villages. Twelve
animal health camps and balanced economical feeding
demonstrations were also organized. The institute
participated in 25 exhibitions on different occasions
across the country. ICAR inter zonal final sports
tournament-2015 was also successfully organized.

Under capacity building program of employees, 26
scientists, 16 technical and three administrative personal
attended various trainings, while 25 administrative and
technical personals were given training at the institute by
the faculty of NAARM, Hyderabad. One national
symposium was organized at Leh, while two workshops,
two group meetings, one brain storming session, one short
course, one model training course and four trainings were
organized at the institute.
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S ISP &3 ATAUT R (HIOR) BT I
1952 ¥ SIEQR (JTSTRAT) H FRRLIATI TR b7 &b HY
7 g3 | fORT 1957 H wRevelelly TRV iR HaT WReT0T S5t
D WU ¥ Y~ b1 T | Y& &5 AFAGT Ud fdebrd bl
ST A8 TS B U4 S99 A&fSrd I BT TEAdT 9T
TR B oY IRT TRBR 71 1958 H ! faRiwst s Ao
feperfera= @1 Wefre AN A1 S7eb GoI1d & TN 1 fFea”
1959 ¥ I8 AL AR HIY FJHa uRyg, 718 facell &

T STTHT H HRRA & |

YB R QI B TH Y & (TSR, ORI,
GoTrd, RO, Peled 3R SMUSY) & TITHT 32
IR EAG AT WA Y &3 (IF T HER 3AR
RHTIS UQe) & oI 7 oIid 2acaR &a%hal & faf=

RIS & A & forq agfawd et # FreiRa 2 |

< B YH g a7 Tt gy darE |
Ied TG, 37ed FaT IRl AR J&T Bl HH olel
gRY[ &HAT & BRI Y8l HA DI IATGHAT 9gd bH
g1 IR 3T @7 auEE 40—43° W @ BT ®
ST 5 F—F 48° AT qd UET ST 2| a6l b
MG SR @ U@ 9T H 100 AL Torr urell &
gt 9rm # os00 AL @ wew wam g1 wwifad
arsfieAsid 1500 & 2000 AL e af & Ay @ 2
AT AFGA $1 3@ 1 s A 15 Ra=R d®
A B 39 e # Hwa: fewr ud srafesr gad
ATl 1 ORI € ! JaT sted STl &Rl &
aTell 3R HH IS © | SRIV—gdi 91T # Hegq gerac
qrell eIl WX T Bl JaT 9gd a9 &F H 1S SNl 8
T8 QT JER Slel IRV &l dTell 3R SUWS, | 39
a3 @ fedl v —oid § S= d9uar uiE ol 2 |
I ¥l yPR H, faftdsw, @l /ueRiell 3R
WHfde wI A THS JIad & = Sifdd dree agd
PH, IUAE HIHRA HH U Fe99 IR Iuced UreRrad
Iog AT H BT 2| S W TRA @ Hed Wl gaTg

The Central Arid Zone Research Institute (CAZRI)
owes its origin to the Desert Afforestation Research
Station, which was established in 1952 at Jodhpur and
was upgraded to the Desert Afforestation and Soil
Conservation Station in 1957. In order to put
appropriate emphasis on arid zone research and
development, the Government of India in 1958 sought
the advice of an UNESCO expert, Mr. C.S. Christian,
upon whose suggestion the institute came into existence
on October 1, 1959 as a constituent of the Indian
Council of Agricultural Research (ICAR), New Delhi.

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
states of Jammu and Kashmir and Himachal Pradesh.

The hot arid zone, though bestowed with unique
resources, 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 48°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
interdunes (Typic torripsamments) occupy major area of
hot arid zone. 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
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phosphorous and high in available potassium. Strong
wind regime of 8-14 km h' from April to August,
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.
The human population in hot arid zone increased by
about 400 per cent and livestock by 200 per cent in last
five decades, which not only induced paradigm shift in
the resource use pattern in the region and land
productivity, but also has put serious strains on the
natural resource base, threatening sustainability of the
arid ecosystem.

The cold desert region of India is characterized by
harsh climatic conditions. Temperature fluctuations are
extreme, which some time goes down to as low as
-40°C. Some time in summer months, temperature
reaches to as high as +40°C. Average precipitation is
about >90 mm. Livestock farming and crop-livestock
mixed farming forms the spectrum of economic
activities in rural setting of the region. To address the
problems of production systems of cold arid regions, a
Regional Research Station at Stakna, Leh has been
established.

Mandate

The institute is mandated to address following
emerging issues in the changed scenario of arid zone:

e Basic and applied research on sustainable farming
systems in the 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

Besides the institute headquarter, located at
Jodhpur, Rajasthan, it has five regional research
stations, three KVKs and five field areas. The activities
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Theme

10

IR & Il & Agwy fafted AqH & YA
Themes identified to address the institute mandate
Title
Integrated natural resource appraisal, monitoring and desertification
Biodiversity conservation, improvement of annuals and perennials
Integrated arid land farming systems research
Integrated land and water resources management
Improvement of livestock production and management
Plant products and value addition
Integrated pest management
Non-conventional energy sources, farm machinery and power
Socio-economic investigation and evaluation

Technology assessment, refinement and training

iy e S, JJHYN AdEHR A, HRT Jee
T @ Sl 2|

Post

Director

Principal Scientist
Senior Scientist

Scientist

Category |
Category II
Category III

Class I
Class IT

Class IIT

Skilled

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).

A H BRRG HHaTRAl BT Rerfar
Staff position during 2015-16

Number of posts

Sanctioned Filled Vacant
01 01 00
Scientific
16 12 04
38 24 14
86 60 26
Technical
181 138 43
75 45 30
09 05 04
Administrative
04 04 00
57 39 18
30 24 06
Supporting
271 194 77
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SR Red I &1 J@Ierd iR 59 &E™
I Bs YANTRIEISN, AT Verd 3R e
P gl @ gaoa g1 s9e AfaRed R
TG H Th MR (114 Afdadl @& 484 ), al
GafSld ARTe Hel, U AUsleld, Uh RIS
BHEAE, b JRIETT BIAMEN AR TS [Had sramard
@1 AT SUA T | A H 546 HHAN PRIRA T |
aaArE H faf= fawdl & 96 denfvie W # frged
=

AR & el Uil ReSl gEeed # o g
(23345) 3R uf¥®dwRN  (57400) @1 fawmer WUE B
qRABTT H APRCATHRY TR 9RAR  YAERT T
Tgfd (TAf) &1 dg W BRI 2| 9P AfARe
&3 B SR H 1442, GHTR H 1045, Yol H 676,
uTell #1450 TG ddld, UTell H 360 fhdrd © | R &
Ffl & B S-HarEl & |99 (@WaRy) ¥ Wiis
PIS ERT IS gV & |

R WP §RI AT FAEA TR DN
Uhal HY- dlcl ATUb Acdd Bl BT & | e § U,
PUA. gRT Sod &A1 dI $exc (100 THWTH,) Har
UM B ST REN B PN S UdY gHIE b
PRI B9 AMMSUVHIRAAE. gNT [IaRid e,
7 3k g diun. AfvedeR & A1 T € | e
% gRT A SIS Uomell T 3R I=id fdhar a1
S WA P dedlse R ST B BN gRI
famfia wiRager AftedsR &1 Jsfdl & ST &
forv JerEge W audirs fhar T 2 |

Headquarter and Regional Research Stations are
well equipped with laboratories, research farms, field
laboratories and office facilities. An auditorium (114
sitting capacity), two conference rooms, a museum, an
international hostel, one training hostel and one farmers'
hostel are the other facilities available at headquarter.
Two Krishi Vigyan Kendras (Jodhpur and Pali) having
training and residential facilities for farmers, lend
additional support to the transfer of technologies and
outreach programs of the institute. CAZRI is presently
having 546 employees on its pay roll. Presently 96
scientists of various disciplines are posted in the
institute.

Institute has a wide collection of books (23345)
and journals (57400 back volumes) in its library at
headquarter named after Dr. P.C. Raheja. The
Environment Information System (ENVIS) centre on
desertification is also placed in this library. All the
Regional Research Stations are linked with Consortium
for e-Resources in Agriculture (CeRA) by static ID.
Besides this Regional Research Station, Jaisalmer has
1442 books, Regional Research Station, Bikaner 1045
books, Regional Research Station, Bhuj 676 books,
Regional Research Station, Pali 1450 books and KVK,
Pali 360 books in their respective libraries.

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 IASRI-developed software
PERMISNET, PIMS and HYPM. The institute has fine-
tuned office automation system accessible in institute
website. For the access to these facilities, institute has
high speed internet connectivity (100 Mbps) through
NKN.

gradrert § a9 20152016 # w9 B T gaHRH

New acquisitions in libraries of CAZRI for financial year 2015-16

HQ RRS

Jodhpur Pali
Books 272 -
Reports 272 -
Indian journals 75 9
Reprints 19 -
CeRA 472 -

RRS RRS RRS KVK
Bikaner Bhuj Jaisalmer Pali
- - 40 -
15 - - -
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39 ¥ & oI qeu (d9ic) Ud oa & faavo The financial statement (budget) and the revenue

IrRoN # i T 2

generated are as follows:

goIc 2015—2016 (ARG ®UI H)
Budget 2015-16 (Lakh Rupees)

Head of expenditure Funds allocated Expenditure
Non-plan Plan Non-plan Plan

Establishment charges 3610.00 - 3610.30 -
Wages 40.00 - 39.60 -
Overtime allowances - - - -
Travelling allowances 18.00 17.00 17.99 17.00
Other charges including equipment +TSP 3300.50 193.81 3297.96 193.57
Works including maintenance 71.50 69.78 71.87 69.63
Total 7040.00 280.59 7037.72 280.20

T4 2015—2016 H YTl SRG (TRg wUA F)
Revenue generated during year 2015-16 (Lakh Rupees)

Particulars Amount (%)
Sale of farm produce 18.48
License fee 13.61
Interest earned on loans and advances 24.00
Analytical testing fee 0.17
Applications fee from candidates 5.15
Interest on short term deposits 64.23
Income generated from internal resources 4.65
Net profit in revolving fund 7.13
Recoveries from loans and advances 31.16
Miscellaneous receipts 39.86
Total 208.44
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Weather during 2015

SferoT Uf¥ed AL 14 S B JTOIRRITE & Sferor gdf
AW Ih UgT A1, AT JAWT Bl IR 24 S 9 TS 8
3R 2 dadt a1 a1 & HiaR (26 S dH) T8 I o H
el AT | AFGA A STUR—UTeH IIGIRRIT A arosi! 4 Ryder
A Y PR &I 3R 28 AR TP I8 Y oA I a7 &
T | ARG SfelTs & Sifcr FwTs 3R ST & gy 9iig
% SR 9gd Afh 8T | ETelifh STR—Uf¥ad 9IRd & Bs
fewdl & aul @1 o4 of, o & i s Rt
A (%6, TS, g, 3R HaR), 31d (SR,
TR, SIEYR, ARTR 3R UTell) AT SRR W0 3 3fed
(STSHR, SR 3R SR ) 9ui g8 | TH b &3 3 99 &
GRTE STadd IMfAdad dga (48.5° Afede) ey H
TSl BT T o1, STafdh SIAR H Ha™d BH ~JAdH dTIHT
(—1.5° Hf~e3rs) <<l fovar 1T | <ig H 86.3 AT aul gg qar
ATIAT —13.6° 9 34.0° Afeds & 414 &7 |

9| () Temperature (°C)

FAMAMI TASOND

The southwest monsoon touched southeast parts of
Rajasthan on 14" June, but further progress commenced
only from 24" June and within 2 days (by 26" June) it
covered the entire Rajasthan. The withdrawal of monsoon
from northwest Rajasthan started on 4" September and by
28" September it left entire arid Rajasthan. Monsoon was
very active during last week of July and second week of
August. Though rainfall was deficient in several parts of
northwest India, all the arid districts of Rajasthan received
normal (Churu, Hanumangarh, Jhunjhuunu and Sikar),
excess (Bikaner, Ganganagar, Jodhpur, Nagaur and Pali)
or abnormally high (Barmer, Jaisalmer and Jalore)
rainfall. The highest maximum temperature (48.5°C) was
recorded in Bikaner while Jaisalmer recorded lowest
minimum temperature (-1.5°C) in hot arid zone. Leh
received 86.3 mm precipitation during the year and
temperature varied from-13.6° to 34.0°C.

Chandan

qut (f’\-ﬂﬂ) Rainfall (mm)

FATANMT TASOND

Y 2015 H Y &7 § RIT B Tl W ol a9 (W) R guf (@A)

Temperature and rainfall during 2015 at six arid zone stations
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South-west monsoon rainfall (mm) in western Rajasthan

I SR & 12 [Tl § AFT il @ A1iie 9wt () 9 $896T Im 3 fages (@fiem)
Monthly rainfall (mm) during monsoon season and its deviation (%) from normal in 12 arid districts of Rajasthan
District June July August September Seasonal

Rainfall Deviation Rainfall Deviation Rainfall Deviation Rainfall Deviation Rainfall Deviation
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)

Barmer 42.6 55.5 298.5 236.9 27.3 -68.6 58.7 44.1 427.0 754
Bikaner 429 46.8 188.1 119.5 95.8 28.4 37.6 -4.0 3644 593
Churu 48.5 28.6 198.7 56.9 115.5 13.6 10.3 -78.3 373.0 18.9
Ganganagar 279 9.4 112.2 41.5 55.7 -14.2 774 1443 273.2 35.7
Hanumangarh 453 40.6 103.1 -0.2 56.1 -32.7 56.9 69.7 261.4 3.5
Jaisalmer 34.8 79.6 168.3 183.7 36.5 -35.9 50.5 1215 290.1 83.1
Jalore 94.0 172.3 505.7 213.9 74.2 -43.9 16.0 -75.9 689.9 75.0
Jhunjhunu 84.6 59.9 143.9 -6.0 109.1 -24.2 23.0 -61.7 360.6 -12.1
Jodhpur 66.8 139.6 223.0 103.7 55.1 -41.8 20.7 -51.3 365.6 332
Nagaur 70.7 66.4 281.0 97.0 62.5 -46.2 7.0 -85.2 4212 209
Pali 96.4 130.0 382.3 115.6 48.4 -68.3 5.5 -92.6 532.5 19.2
Sikar 61.5 27.6 285.6 70.9 118.3 -11.8 5.3 -90.1 470.6 16.9
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Research Achievements

YR 1: ehiepel YTopicres TTEM Hodic, JaIee 37k AGLIciaeor

Theme 1: Integrated Natural Resource Appraisal, Monitoring and Desertification

I[P TSRAT ¥ UTafcTeh HRATE] BT HGE0T

IR el @& 9 99 A71d A1, GaRT (6256.96
TICIR), ISR (3596.23 TICIR) T AT (22713 TIIR)
BT AT g Heleh+1 BT 1T | AT, ATYRT 3R WRIRI
Al & J—A1T § WRad¥d fea (20-30 1), HH A8 &
fea (3—4 #1.) T opoft 71 &1 €1 v Fe™e uRead Xd
JresIfed 94l & (forF 1.1) | I8 J—1T ¥ & <Iall, Sl
el Ud WU g ) g o mestid € U9 J8l 9
HCTd BT Idel Y914 & | T 3.5 HCTeTd aTfel Wul d Tal
S YT WX GeTRIgoT fham rm 2 (R 1.2) | a9 2006 &
2013 & SR AUl TR HY H T 8.5 HfTerd dqeim
I &3 H 1.7 UfaRra @1 gie gd eilel HaT e H 11.8
AfIRIe T BT ol BT T | SRAd oTel TR STHIA 3 5.4
HICR R © | oTel B TexTg Gleroll HHT Rerd WRIIRT H 68
2 S S AT Rerd FFYRT TG @Y 3R ggd Wil 2|
oldl 39 dR TR @R ¥ JARH IRT & 9 A9d I
AT 7.18 SHT ATSHA UfT HIex 2 | &3 & 85 Hforrd Wi
H YTl 1 fdgld @meldpdl 4.0 ST AgHA ufd Hlex ¥
31feres & | IR Hel § 99l SR dToRT, R, 4R, fae

I 1.1 IR R & FaRT i 9 5k X0 & el (To9H)

Td gEI TAdbIferd T4l [N & de

Fig. 1.1 Low hummocks on dried ephemeral river bed and barren

sand dunes (background) in Santara village of Barmer district

Natural resources monitoring in arid Rajasthan

During the year, monitoring and assessment of
natural resources was carried out in Santara (6256.96 ha),
Udasar (3596.23 ha) and Budiwada (22713 ha) clusters of
Barmer district. The terrain at Santara, Chainpura,
Kharapara and Jhoond villages has big parabolic dunes
(20-30 m), low dunes (3-4 m) and a defunct buried sandy
river (Fig. 1.1). These terrain features also indicate
dominance of moderate to severe wind erosion/deposition
process. About 3.5 per cent area has been put under
plantation on sand dunes and river banks (Fig. 1.2).
Between 2006 and 2013, there was an increase in rainfed
crop land area by ~8.5 per cent, plantation area by 1.7 per
cent while sandy waste area decreased by 11.8 per cent.

Groundwater level in the area was shallow (<10.0 m
bgl) with an average of 5.4 m below ground level (bgl).
The depth to water was relatively shallow on the southern
boundary around Kharapar and increased towards north
(Chainpura village). Groundwater quality was generally
brackish to highly saline with average -electrical
conductivity (EC) of 7.18 dS m™. About 85 per cent of the
area had EC >4.0 dS m"'. Under the rainfed system, pearl

R 1.2 FaART Wi § Isd G BT AT DI
P B D folg Xd & STl TR R
Fig. 1.2 Plantation on sand dunes to reduce

blown sand activities in Santara village
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3R AIS & 9 o) o1afy  Ball & = # BIg uRacH Tl
3T 21 7ar uR=efadr # dEfE @ee (0.045—0.309
gfierd), BPRY (2.50—25.5 631, Ufd gacaR) =1 dor
AR 7 & #e9w (76—268 3T, URT BaeeR) B | |
THAI & 50—55 HeIerd H SIET Ud STl &1 HHI gry 147 |
S Tfal § YOI ST g (2001 H 2011) THT 33.7
TfRrd ¥ET 2 | SHURT |, §& Ridd 3 123.4 Afe iR
TR TR BT H Helrd SITAET H 227.9 UfRId & i
ST

TSR & U & A1al (TR Bl 9, ARI BT 1,
gl @ IR g SR W yEd: drdel s,
RAARND qTghl WU 9 el Aresiad il Slal dl
IuRAfT T | F8f & STd I T MIRE &fer ga+
SR AT A TR © | 99 2005 H 2012 & IRM R
JMTRT P 1 # T 556 UfaRd &1 wHI Ud 9§
JMETRT SN g H T 24.9 gl gig dem ¥dled
ATl # 16.2 UfRIT &1 B gol @l T | AT Joiel
TR SHIF 3 66.7 Al TR & | oTel DI FIaH TexT8 ST A
36.6 HI. W GARI B ' H &9l B T FEfd TS
TERTS TR BT - H 146.3 HI. TR IR AT | oTet 3149 AR
R R H IFAD GRT & g 3 fIed aTefdar 599 S
|IgHA TRT HIeR & | Yol ®I g gl arerahar 4.37
Y AEHd ufd Aiex gl & R g siftead fagd
ATeThdT 10.47 SHT ATSHA Uy Hex SemaRaT & ol &l
AT | ST 94 TTeTT &3 W ST @l fdeggd Teldhar 4—8
ST A1SH T WIeR © | YA WRI% Bl H qIoR], R,
TR, faet ok Hie € 9 & H 9v«l, SHId 9 SR B |
IR @ R $iY 4 &1 ga1 uR=eieed J SEHd
BT (20—30 HTRI), BRGIRY (35—50 Hferer) H glg
areRrE (15—20 wfcrerd) @il U9 SRaT & dIvd dedl
(25—30 Ufcrerd) # &1 3MS © | TSI ST ghg (2001
A 2011) T 17.8 AR 8T 2 | PUDT DI GAT H 287
Tfcrerd &R IR—BHAT H 24.9 UfTeT TF B HH g D
o™ B fordl UTHIvT SRS WAt Bl € |

gSarel 9 IAD AE—UN & Tl (STURT, ST,
Herell, UGIRE! Wa, ST d SITAT) # oIl JTallanT WeR &
&7 H IR STl HET &3 9 BIC UgTS! | Ao arell
Py AP TRV AR & | YA ITINT A= H
IR 77 uforera auf smenRa Y & sfaefd amar 2 (R
1.3) | fUreel 10—15 aut # Rfrd BN f#H @1 ga1 uRzsfasmT

millet, sorghum, clusterbean, sesame and moth bean were
major crops. Soils were low in organic carbon (OC)
(0.045-0.309%), phosphorus (2.50-25.5 kg ha") and low
to medium in potassium (76-268 kg ha'). Among the
micronutrients, 50-55 per cent of total samples were
found to be deficient in Fe and Zn. During 2001-2011
censuses, there was an increase of 123.4 per cent in main
workforce as well as persons engaged as main cultivators
by 227.9 per cent.

Villages around Udasar (Khar ki Beri, Sunaron ki
Beri, Pooniyon ki Beri and Alamsariya) have a dominant
acolian terrain with big parabolic dunes and sandy
hummocks with more tree population. Between 2005 and
2012, irrigated crop area decreased by 55.6 per cent,
rainfed crop area increased by 24.9 per cent, area under
sandy wastes decreased by 16.2 per cent. Open scrubland
area has declined by ~50 per cent which may accentuate
aeolian hazards. Ground water level in the area was
moderately deep to very deep with an average of 66.7 m
bgl. Lowest and highest water level was recorded in
Sunaro ki Beri (36.6 m) and Khari ki Beri (146.3 m)
respectively. About 61 per cent of the area was covered
under groundwater depth range of 5-70 m bgl.
Groundwater quality was moderate to highly saline with
average EC of 5.99 dS m". Minimum EC of 4.37 dS m"
was recoded at Pooniyo ki Beri while it was maximum at
Alamsariya (10.47 dS m™). About 94 per cent of the area
has groundwater EC range 0f4.0-8.0 dS m™. Highly saline
groundwater was found around Alamsariya and its quality
slightly improved towards north. The less withdrawal rate
(0-1.23my") of ground water may be attributed to its poor
quality. Common kharif crops in the area were pearl
millet, sorghum, clusterbean, sesame and moth bean
while in rabi season mustard, isabgol and cumin were
grown. In irrigated crop lands at Udasar, there was an
improvement in OC (20-30%), phosphorus (35-50%) and
depletion in available potassium (15-20%), Fe and Zn
(25-30%) over last 15 years. Demographically, as per
2011 census, there was 26.5 per cent increase in the
number of households compared to past census. Decadal
population growth rate was 17.8 per cent during 2001-
2011. Number of cultivators had declined by 28.7 per cent
and non-workers by 24.9 per cent indicating temporary
migration of villagers for alternate work and income.

The Budiwara and its surrounding villages (Tapra,
Baliyana, Muthli, Padardi Khurd, Indrana, Jagsain the
south of Balotra town) consists of a rainfed alluvial plain
region, a contribution of several ephemeral streams
originating from small hillocks. Mapping of landuse/land
cover showed dominance of rainfed cropland in ~77 per

24



oMY SUfeer

Research Achievements

3 1.3 gSarer # (37) 2006 T (d) 2013 B SR Y ITAN— =BT
Fig. 1.3 Landuse-land cover in Budiwara village in (a) 2006 and (b) 2013

H BT BTE (20—30 FfTerd), BRBIRA (35—50 Hfererd)
# gfg dem ueRrm (15—20 ufoera) # & oE 21 e
Uryes dedl @ oy Gt AT H 2530 HfoRrd g vd S
H HHT URT AT 8 | gEraTST § 25000—225000 © HI. &
qTel HRIG 10 AT & | AT ol TR T H 82.8 .
TERTS R 2 | Y[oTel Bl =LATH ITexTs ST o 45.7 1. SR
H TS B AT STafch fSehd TeRTg ST H 1234 .
OrRIT TRAT | ST 90 U &1 H STl S I 60 I 100
1. =111 U7 IT | STl T S ¥ TS @R & 7
2 9 3frad faga aradar 6.88 ST WA WRT WK 2|
oTel B <IATH e aTetehdT 0.638 ST WA Ui HIeY
SERMT 4 g 3ffdra fIg[a arardar 16.25 ST AgHd Ui
AIex TTORT ¥ g5l ! T | fUe o aul | sraftis Riarg
S PHRT olel R A BIo] ARMET o B TA1 2 | T 90
Tforerd &5 ¥ Yoiel Wk 1 9 3 W1 Ufd 99 @1 &% | A o
R 2 | oA ¥ fHa WRI% H 9ToRT 9 &1 H 8 BT S
IR E T | BB WM W [0d, SaR T A48 o ot Wt o o
321 2 | fUset 10—15 a8t 9§ y[orat &) Fgorar ¥ gfg & HROT
TR, SR, IS, SHES HR Al B Ie Bie
& T 2 | MR BT Us aIfviiRId HEd & WU H 7 |ied
Ugel & H Y% BT 7 | &5 I B aTel Fard H 10 Hfwrd
TP HHI TS & 3R U7 71 H B JASTR g #, fa9rgax
3R & Wl ¥, Ahel 81 X8 & | AMDII: AN B g 3=y
Frt H HeA £ |

cent area (Fig. 1.3). There was shift from rainfed to
horticulture (pomegranate) based irrigated agriculture in
~1 per cent area. Groundwater level was moderately deep
to very deep with an average depth of 82.8 m bgl (lowest,
45.7 mat Tapra to highest of 123.4 m at Indrana). About 90
per cent of the area was covered under depth range of
60-100 m bgl. Groundwater quality was fresh to highly
saline with average EC of 6.88 dS m". Minimum EC of
0.638 dS m'was recorded at Indrana and maximum at
Tapra (16.25 dS m™). In about 90 per cent of the area, rate
of groundwater depletion was 1.0-3.0 m y'. Sorghum,
sesame and moth bean were grown during kharif season.
Mustard, cumin, isabgol and vegetables have been
abandoned due to increase in salinity of groundwater
during last one and a half decade. The pomegranate as a
commercial fruit crop was introduced in the area 7 years
back. Soils were sodic in nature at most of the places, pH
and EC of these soils varied from 8.7-10.0 and 0.58 to 2.5
dSm’". Over last 7 years, there was an improvement in OC
(35-40%), phosphorus (50-75%) and micronutrients (Fe,
Cu, Mn) by 35-50 per cent and depletion in available
potassium and zinc (15-20%) was found in pomegranate
cultivated area. Migration in the area declined by 10 per
cent during 2001-2011 as people were able to find work in
the village itself, particularly in the pomegranate fields.
Majority of people were engaged in agriculture and
trading.
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DI R & IR H SATSH SR ATl B FRT STHTR
f3Tel § 2003—2005 @1 TelT H 2011—2013 H §Y URacT &l
fareeror fpam 3T | RTel & gt “TITeTd e=hdt (38401
fh.A) &1 ARV MEIRTA—-TAMNS VAT —3 o=l @f
JUANT HRT §Y 1:50,000 & Thl TR BT 731, FTAH & 93.4
Tfcrerd AT 35888.3 A BN &Fthe fAf=T UdR & YA
JgHHT (23 1.4) W YT o | IR §RT Herd 29820.7 I
5 #1. AT 77.6 URIIT &% H, UGS UBTS! STHIA 4516
ol f5. A7 11.8 RTeIT &G § TAT W & 724.4 T
fo a1 2 ufqwrd &=wa § Bar o | Faviar (<0.56
nfererd), STt (0.28 WfIeTd) T STl ®erd & &3 (1.3
TIfTRT) STUETqRd HH o | 4d # Acdrse MRd sreT o
(2003—05) ¥ TR AFH A e B UR g YRIT T fh
BT HeTd & & H 5.4 R 3iR TUSTS, IT UTS! STHIM
¥ 1.2 AT &1 HH 371 © | oTaofi &3 § —0.4 Hfirerd qer
g Tfafaf=l # —o0.1 wfrera &1 aRad= amar 2 | o
&3 W8l W 8l $eld H URad <l AT SH UP &
AIeTTe 3R e & g A rgonuig=dl dre—2 (o 1.
5) AT GART ATSI—1er &l Terehyd Riferd era arell S
Sdilc—ichsl & frT—qd H 2 |

Desertification status and change assessment in
Jaisalmer district

GIS based data (part of national level mapping
project) on the desertification status of Jaisalmer district
for the period 2011-2013 and changes in comparison to
2003-2005 was analysed. Mapping at 1:50,000 scale,
using IRS-LISS-III images showed that out of 38401 km’
total geographical area of the district, 35888.3 km’ or 93.4
per cent area was affected by various process of land
degradation (Fig. 1.4) and wind erosion/deposition was
the major process occurring in 29820.7 km’ or 77.6 per
cent of the area, followed by barren-rocky area (4516 km’
or 11.8%), mining (724.41 km’ or 2% area). Salinity/
alkalinity (in < 0.6% area), waterlogging (0.3% area) and
water erosion (1.3% area) occured in less area. Compared
to map prepared using satellite image data of 2003-2005,
it was found that areas under wind erosion/deposition
process have reduced by 5.4 per cent and barren/rocky
area by 1.2 per cent. No significant change were observed
in areas under salinity/alkalinity (-0.4%) and mining
activities (-0.1%). Major areas where there was a change
in severity of wind erosion and deposition were noticed
between Mohangarh and Ramgarh along the IGNP
command-II area (Fig.1.5) and also in the tube well
irrigated lands in Lathi-Chandan and Devikot-Sankra in
the southeast.

Legend

o 1.4 SR 7l ® wexereliaoRvl @1 RIfa &1 AMfeE (2011—2013 & SuuE foEl iR anenla)

Fig. 1.4 Desertification status map of Jaisalmer district (based on interpretation of satellite images of 2011-2013)
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I3 1.5 AT & ARoIYAUl HATe & H Y ST # gRad=

% HRUT §GT Herd I TRAT (TR | AR So7) § 98aa
Fig. 1.5 Shift in severity of wind erosion/deposition (from severe to slight category)
due to land use change in IGNP command area in Mohangarh-Ramgarh sector

SIEqR forel &7 A SUANT q—3resTe Afa=vT

(= 1.6) BT Y—STINT gH 3TesTa- AT 1:10,000
U IR el 15,662.01 a1 {61 & oy fobar 1 | SiegR
f7el % et YA & TEd &3 B &b DI 76.1 AT
SIqfch G AT & Te 0.3 U T | TRITE & 1.7
TICTeTa 37R AT & 1.7 HfIRrd oI | IV G & e 1.4
gferere &3, STafdh el &3 Tl &hel Bl 0.8 Ufcrerd o7 |

TR foTet # 931 e, SUTe U < AR il
orq wfafafert

STAR 576l & JaT TAT § SucTe] Aehs 0.61 1 38.74
G & Heg o {7 fd A 7.32 UIGIgH o7 | 46
gfcrerd AT § IUAT TR 8.33 UNAIGH ¥ =<l YTy 13T |
ST HehR DT Aaid HH GITRT (81.1 Ffaerd) dewdia
UG AR (29 gfcrerd) dedial # e BH I uR) T |
|l gereli # Sifde H1ee (100 Tfderd), Suael ASge
(100 UfTI3Id), BIRPIRY (42 Tfed) Ud Ui (18 i)
DI AT 1 WR A OUR TR | e (eI At
IR TFARRIA T8 URice ssgiesiid &1 JIReR Hred
& 1T HAHRIHD AL U BT | T ThR WIgeaehTo]
TR (4.63 ATSHIUT™ GGl ufey 1. a1 AT <) &1
SIfdd BT Td SUTTRT HehR & <A1 AHRIHD Hael qraT
TN | WIscAehes] Uollgd &l A fhareiaar qar 3
JABIETH AH DI GoITRIAdl B JHIId B dTel

Land use-land cover mapping of Jodhpur district

Land use-land cover mapping of Bilara, Shergarh,
Bhopalgarh, Osian and Jodhpur tehsils (Fig. 1.6) covering
a total of 15662.01 km’ has been completed at 1:10,000
scale. In Jodhpur district, area under crop land occupied
76.1 per cent of the total area whereas it was 0.3 per cent
under mining activity. Area under open scrub land was 9.2
per cent and under dense scrub land it was 4.1 per cent.
About 1.7 per cent area was under grassland and 1.7 per
cent under sandy area. About 1.4 per cent area was under
rural settlement where as urban area occupied 0.8 per cent
ofthe total area.

Status of soil sulphur, available nutrients and
biological activities in Jalore district

More than 46 per cent soil samples were below 8.33
ppm available S (critical level). Available sulphur ranged
from 0.61-38.74 ppm (mean of 7.32). Maximum
deficiency was observed in Bagora (81.1%) tehsil and
minimum in Sanchore (29%). Soil organic carbon (SOC)
and labile carbon in soil were 0.216 per centand 57 pg g’,
respectively. Highest Carbon Management Index was
observed in pulse based system (1.21) in comparison to
oilseed (1.06) and cereal (1.13) based systems. Soil
samples were low in KMnO, -N (104 kg ha"; 100%),
Olson-P(9.32kgha'; 46%) and available K (132.7 kgha;
21%). DHA (43.1 ug TPF g" soil d") and FDA hydrolysis
(5.31 pg Fluorescein g' soil h') were positively and

27



aififes gfraes 2015-16
Annual Report 2015-16

AL
ICAR

JOCHPUR LULC

3 1.6 SR fS57et &1 Y IUANT J—areared A

Fig. 1.6 Land use-land cover map of Jodhpur district

JeASTal B HH AT B AR AT B T | 37T AAT H
R fITI-IDHROT Slarvpell & A&l (Y1 I 50) Hh
3T SHaTpel (I ¥ 136) ¥ oMl ¥ | oW ol
SIATULeT} I eI AT AR Bl IUALIAT Bl HH B

=
TR 4 RiarE &1 Faviie] vd 5d e IR 94|

SERT el FeR URATST (ST & TN AR &
DS &3 H Hal I WU Y 313 JaT S0l FUrhwR,
WIS@Tell, 9ER, JOllayRT, IR, AR, e iR fear
aTell F&T 207 H AT § Sidi qHaT T8x HHIS &F H uriy
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Tcrerd) Ud HaT &1 STl &RV &\aT (40 ¥ 51.5 Hfoer) 4
gfg 8 | 39 &3 H IR B B 370el TeX gRT R
g &1 | a1 # Sfde Hred 9 50—75 wfrera aa e

significantly correlated with labile C. Arysulphatase
(ARS) activity (4.63 pg PNP g soil h") significantly
correlated with the SOC and available sulphur. Low ARS
activity indicated low microbial population which
probably contributed to solubilisation of inorganic
sulphur. Irrigated systems showed higher soil
biochemical activities in comparison to rainfed system.
Sulphur reducing bacterial population (traces-136) was
almost double of sulphur solubilizing bacteria (<50).

Impact of canal irrigation on soil salinity and water
logging

The soils in IGNP stage-II command area are mainly
classified in eight soil series namely Lunakaransar,
Khajuwala, Badrasar, Ranjitpura, Thar, Modasar, Nedai
and Dune complex. Whereas five soil series namely
Chohatan, Dhorimanna, Sanchore, Alluvial soils (saline)
and Dune complex are found in Narmada canal command
area. Field survey and laboratory analysis revealed that
irrigation with canal water reduced soil bulk density (3.5-
7.5%) and infiltration rate (70-100%) but increased silt
(3.5-8%), clay (3.2-6.5%) particles and water holding
capacity (40-51.5%) in IGNP stage-1l. Continuous
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irrigation increased the concentration of soil organic
carbon by 50-75 per cent, available phosphorus by 50-150
per cent, but decreased potassium content by 10-25 per
cent. The DTPA extractable micronutrients in general
increased in canal irrigated soils compared to non-
irrigated soils. The Fe, Zn and Cu content increased by 30,
35 and 20 per cent, respectively in IGNP command area.
Maximum Soil Biological Quality (SBQar) index was
found in gram based cropping system followed by
groundnut based cropping system while fallow lands
supported negligible population.

Potentially sensitive areas (water table less than 6
meter) and critical areas (water table between 1 and 1.5
meter) for water logging in IGNP-II command area of
Jaisalmer were observed in Shahid Sagra Mal Gopa
branch. Besides this, sizable area along the Charanwala
branch was also identified as critical area for water
logging between RD 1 to RD 33 (water table was observed
between 1-1.5 meters at places). About 10-20 ha area
under water logging along the main canal (between Bajju
to Pugal Head, 828 to 860 RD and 976 to 985 RD) in
Bikaner district was identified. The severe problem of
secondary salinization in Charanwala branch area was
also observed and the fields were devoid of any type of
crops and grasses since last 5 years. The salt encrustation
on the surface was clearly visible. The pH of these soils
varied from 8.9 t0 9.9 and electrical conductivity from 2.8
to 25.4 dS m. At places, the electrical conductivity (1:2)
of such soils (salinity infested) was recorded upto 45.0 dS
m’. The problem of salinity and sodicity in Narmada canal
command area of Sanchore tehsil was found in Sesawa,
Malion ki Dhani, Purava, Alethi, Manki, Radu minor area,
Duthwa and Tapi villages. Saturation extract analysis of
soil samples revealed that the pH and EC of these soils
varied from 7.7-9.5 and 1.6 to 41.5 dS m". Among the
cations, Na was dominant followed by calcium +
magnesium. Chloride and sulphate were the dominant
anions and were present in the range of 16 to 156 and
12-126 meq 1", respectively.

Soil biodiversity in grasslands

Impact of grazing management on soil micro-
arthropod abundance and diversity in Lasiurus sindicus
(sewan) grassland was studied at two sites (Chandhan and
Jaisalmer). From the study sites, 15 Collembola (Fig.
1.7A), 29 Prostigmata (Fig. 1.7B), 17 Cryptostigmata, 10
Mesostigmata and 1 Metastigmata species were identified
that were deposited to ZSI, Pune. All these micro-
arthropods are first reported from sewan grassland of this
region.
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Fig. 1.7 Collembola (a) and mites (b) reported from study sites
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Highest abundance and diversity (Shannon Wiener
Diversity index or H') were recorded in July and
September sampling from all the fields. The faunal
abundance and diversity was highest in moderate grazing
conditions compared to heavy grazing at both the sites.
Similarly grazing practices were also found to influence
faunal build up and vegetation composition of sites. The
important index value (IVI) of Lasiurus sindicus was 100
per cent in controlled grazing conditions while it varied
from 45 to 80 per cent in open grazing sites. The micro-
arthropods build up synchronized with FDA and DHA
activity. Arthropods abundance was correlated with LC (r
= 0.58) and FDA (r = 0.67) and Carbon Management
Index (r = 0.76). Results indicate that LC and soil micro-
arthropods may be used as bio-indicator for soil fertility.

Documentation and digitization of botanical
collections

Plants of Acanthaceae, Aizoaceae, Amaranthaceae,
Asclepiadaceae, Anacardiaceae and Apocynaceae were
characterized and categorized based on laminar type
(leaves being the most important character). Acanthaceae
family represents 264 collections belonging to 11 genus
and 20 species, out of which 13 collections are Nanophyll
type and rest (251 collections) are Leptophyll type.
Nanophyll type is being represented by Adhatoda vasica
(5), Barleria prionitis (3), Carvia callosa (4),
Strobilanthe sheyneanus (1). Aizoaceae on the other hand
represents 73 collections belonging to 3 genus and 5
species having the Leptophyll laminar type.
Amaranthaceae represents 279 collections belonging to 8
genus and 16 species having the 4 Nanophyll laminar type
belonging to Achyranthus aspera and 275 Leptophyll
laminar type. Asclepiadaceae represents 49 collections
belonging to 10 genus and 10 species having the 6
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Nanophyll laminar type and rest 43 are Leptophyll
laminar type. Anacardiaceae represents 12 collections
belonging to 2 genus and 2 species and all are Leptophyll
type of lamina. Apocynaceae represents 38 collections
belonging to 4 genus and 4 species having 7 Nanophyll
type of lamina and rest 31 are of Leptophyll type.

Productivity and energetic of agricultural production
systems in Leh

Manure was the major input in all the crops of the
villages Phey and Nang. Input of manure accounted for
11.4x10°K calha' y" for wheatto 186 X 10°K cal ha™ y"
for potato. Seeds are other important source of inputs in
different crops. Total energy input was highest for potato
and lowest for wheat. Data clearly indicated that major
inputs were supplied to cash crops and fodder crop alfalfa.
With energy input of 208.4 X 10° K cal ha y”, the output
was only 157 X 10°K cal ha™ y" for potato, while in case of
wheat with energy input of 22 X 10° K cal ha" y, the
output was 68.5 X 10° K cal ha” y" in Phey (Table 1.1).
Thus input: output ratio was 3.1 in case of wheat, while in
case of other vegetables it was only 0.1.

In case of village Nang, again maximum input of
energy was found for potato (261.1 X 10° K cal ha" y")
(Table 1.2). The minimum input of energy was observed
in case of barley (24.6 X 10’ K cal ha" y"). The energy

AIfTdT 1.1 B 71fa &1 A= Bael & Soff goic (AF A7 10° fhelr dHarr ufa ab)
Table 1.1 Energy budget (value x 10° K cal ha™ y™') of different crops in Phey

Particular Barley Wheat Pea Potato Onion Other vegetables* Alfalfa
Input
Human labor - 2.0 1.0 4.8 1.0 0.8 49
Dzo labor - 2.6 1.4 6.1 0.9 1.2 1.0
Seed - 6.0 3.7 11.5 0.1 0.2 -
Manure - 11.4 163.0 186.0 148.0 156.0 132.1
Fertilizer - - - - - - -
Total - 22.0 168.9 208.4 150.0 158.2 138.0
Output
Arable crop/ commodity yield - 26.9 4.8 107.7 359 10.6 -
Crop straw/ vegetable residue - 41.6 13.9 493 12.8 11.4 89.6
Total - 68.5 18.7 157.0 48.7 22.0 89.6
Output:Input ratio - 3.1 0.1 0.8 0.3 0.1 0.6

TR, T, Fell, Teord, TN, TerT], d77 3iiR THTeR
*Carrot, spinach, radish, turnip, cabbage, cauliflower, binjal and tomato
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Table 1.2 Energy budget (value x 10° K cal ha' y™') of different crops in Nang

Particular Barley Wheat Pea Potato Onion Other vegetables* Alfalfa
Input

Human labor 0.2 22 1.1 4.6 0.8 1.1 4.8

Dzo labor 2.6 2.8 1.6 6.6 0.9 1.2 1.6

Seed 6.0 11.1 17.5 13.1 0.1 0.1 -

Manure 15.8 15.6 225.1 236.8 151.2 159.4 1351.1

Fertilizer - - - - - - -

Total 24.6 31.7 2453 261.1 153.0 161.7 141.5
Output

Arable crop/ 27.4 41.9 29.3 1154 37.0 10.8 -

commodity yield

Crop straw/ 47.5 70.4 9.3 15.8 39 11.4 95.3

vegetable residue

Total 74.9 112.3 38.6 131.2 40.9 222 95.3

Output:Input ratio 3.0 3.5 0.2 0.5 0.3 0.1 0.7

*Carrot, spinach, radish, turnip, cabbage, cauliflower, binjal and tomato
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AR 3R MA=RYRT Tfal # 2 S |rgAd ufa 41 |
Qe UTAT 7T |

IRT & AR TR SUAS 91d AR BT [ATH: HY A
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1Y)
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output for potato was 131.2 X 10" K cal ha" y", while for
barley it was 74.9 X 10° K cal ha" y". In case of wheat with
energy input of 31.7 X 10°K calha™ y”, output was 112.3 X
10" K cal ha" y"'. Energy input: output ratio was only 0.01
in case of other vegetables. For potato energy input:output
ratio was 0.50. Thus, barley and wheat required very low
energy input and from total energetics point of view
production of these staple crops was found to be energy
efficient. However, energy input in case of pea, potato,
onion, other vegetable crops and alfalfa was much higher
than the output. Thus, production of these cash crops was
notenergy efficient.

Productivity and resilience of the dryland production
systems

Soil and groundwater properties: Soil samples
collected from Jodhpur had high soil fertility as compared
to soils of Jaisalmer and Barmer. Highest soil organic
carbon and soil fertility was observed in khadin system
(Damodara and Dedha villages). Sodicity/salinity build-
up was noticed due to irrigation with groundwater in all
target villages. Groundwater in Damodara was highly
saline (>11 dS m") and salinity level was >2 dS m" in
Didhoo, Mansagar and Govindpura.
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Assessment of biomass availability with special
reference to fodder base: Diversity (or total diversity, H')
was found to be in the range of 1.43 in Dheerasar to 1.83 in
Dedha. The values of diversity and dominance
concentration indicated that tree system in different target
villages is adequately diverse. Dominance-diversity
curves of tree vegetation in different target villages, used
to see the resource share by different tree species,
indicated that these curves were either log normal or
approaching to log normal form (Fig. 1.8) which indicates
that different tree species are sharing resources
adequately and shows stability of the tree vegetation in
different target villages.

On an average, maximum biomass on per hectare
land (cultivated and fallow) basis, was contributed by the
tree component (45.28%) followed by crops (32.15%),
shrubs (19.50%) and grasses (3.07%). Total edible
biomass (foodgrain/other edible commodities for human
consumption + fodder) ranged from 4622.9 kg ha’
(Dheerasar) of cultivation + fallow land to 13184.94 kg
ha' (Mansagar). Of the total available grass biomass, 80
per cent was found to be edible. Considering fodder base
of all the target villages, it was found that 85.2 per cent
fodder was contributed by crop straw (rabi + kharif crops)
followed by grasses (12.4%) and tree leaves (2.4%).

Wild forage halophytes in the extreme saline-sodic
Kachchh plains

Urochondra setulosa, a perennial grass, primarily
distributed in Great Rann and Little Rann of Kachchh has
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Fig. 1.8 Dominance-diversity curve of tree vegetation for different target villages




aififes gfraes 2015-16
Annual Report 2015-16

AL

ICAR

FTeADhdT (69.7 ST ATSHA U /1, 0 3 5 AH. TExI8) dD
DI T H S B B &THdT @ 2 | I8 °IRH GRI drel
&1 3 Uil S © STRT oyl & Ui & Sifad v&
BT RG] HH BT © | I 0T H 3UeTTHa HH AdoT B
g3l ¥, I§ I UGS GUST YSIFANT, VGRITH
TSI WRIGITeT ATofI7ev & Tl SS! §8 Bl 2 |

Y ST & &1 a¥ie, ST 3R TS dels, & ARAd |
G FAUIGIE AT SEPRIH UYoicH, WURIFITd
ATHITEd, JRIBIST WA, GUST FSITAIRT, BT BICHT
AR VGRITw it H qedia fhar v | 60 fad &
oo H FE Tl AT 6 ST gRT Ul ST g dgd
Ugelcd, WRIFIeTd  ATofiicd, VgeIad oiaigied |
JEIR GUST FSITART H TS BT §RT U HTT (7.44
O gfey ¥t #1) ST §IRT Ul o (3.92 U Ui vt /1) |
SER YT AT | ST 15T iR ST Hre dTed Uiel o &
ARIDT 1 YRIBIST AT 3R P HICHT H aRIER 3R
T | ST @res F @R T U 4T gRT ey Uil
RTTaT T TE 13.54 AL 3R BHoall & AT (6.53 Ty W)
D JoIT H 3B g9 (39.6 WHL) I G Foadl o
3Nferes AT (38.93 Wiy i) urfy TR |

GUST FSIFAIRT D1 Uil # HIS[E Sl BT AT SHDI
A UPR BT gereli (fIegd @retddr 0, 60 3R 80 g4I)
SITPER 40 TN fRAR R far 11| amr wg o, 9
I 3R PIRTBIRN B T=AT el § HHI: 6 R 31 T2
80 X1 # 5 3R 16 Td NgH ®I A HF e | i,
g fIg[a aetddr &1 gfg & a1y YRaed $T H 19.35
gfererd derel W 31.25 Ufaerd d 80 1 # 9¢7 (R 1.9) |

remarkable salinity tolerance with ability to survive in
soils with very high electrical conductivity of 69.7 dS m"
at surface (0-5 cm depth). It was mostly observed as pure
stand in extreme saline areas where no other plant species
survive. In areas of relatively low salinity in Great Rann, it
was found to be associated with other halophytes such as
Suaeda nudiflora, Aeluropus lagopoides and Sporobolus
marginatus.

Two methods of propagation, seed and root-cutting,
were evaluated in six halophytes namely Dicanthum
annulatum, Sporobolus marginatus, Urochondra
setulosa, Suaeda nudiflora, Cress cretica and Aeluropus
lagopoides. Plant population recorded at 60 days after
planting indicated that propagation through seed was
superior to root cutting in D. annulatum, Sporobolus
marginatus, Aeluropus lagopoides, whereas root cutting
was superior (7.44 plants m”) to seed (3.92 plants m”~) in
Sueda nudiflora. Both the methods were at par in
maintaining plant population in Urochondra setulosa and
Cress cretica. Plant grown through root cutting had longer
plants (39.6 cm) and more number of tillers (38.93 plant ™)
than those grown through seed (13.54 cm and 6.53 plant™).

Anatomical studies of stomata present in leaf of
Sueda nudiflora grown under three soil EC levels (0, 60
and 80 EC) were undertaken at 40X resolution. In general,
stomata count and number of cells decreased linearly
from 6 and 31, respectively at control to 5 and 16 at 80 EC.
However, stomatal density increased linearly with
increasing EC from 19.35 per cent at control to 31.25 per
centat 80 EC (Fig. 1.9).

Control (0 EC)

60 EC

80 EC

= 1.9 gaT fag]d Araddmar &1 GusT ZeIver &I Uil § [ g IR TG
Fig. 1.9 Stomata density in leaf of Sueda nudiflora under difterent soil EC
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Theme 2: Biodiversity Conservation, Improvement of Annuals and Perennials

STFE < BT HRETT 3R Totiho

fafr=t auf @& <RM Tela By T SR @
GGG {61 T | IRAE 991 9 ol | 3o a1
(85), HIST STHYT (42), UTHOT (47), RS (24), GRS (2) e
(111), JIURIFSAT (9), TRT ¥H (2) T IHRAT (1) & TG
BT IG—IEG fHAT AT | |V & 28 ST BT A<,
SR H ol G-I B mar| uet @ yorfaar |
WSTS! (1), R (15), T (24) T RATEST (1) HT IG—IE@1T
o a7 | &3 SN §@ @ I TR @ 37, AIS DI 14,
gAY BT 6, SR DI 38 T Hewal DI 20 [ BT I@—IE@G
T T | RE—RGTT IO B ST A+ gRT fadhRid
IS OTT DI fhe HITSTSIIRAME—75, HIS &1 fhed Bromy
Hio—2 g TR I bW 7% AR & FARiD 30 q Fg
S BT SARA fHA WA dORT B SASS
AITSRMME—9621 BT TAGIUISTIRIR H USRI HRaT B ST
TR 553265 WTW BT 9ORT @ U gASS TS,
HIOTS3ME— 2000 /13, 2000 /22, 2004 /8, 2008 /4 3R
2010/11 TAT 10 "R AYAD g dIR &I T g
THATIISNRIR H §hT USRI HRATIT AT TAT ST THR
e fopam T |

ARG ©T4A1 BT YR
Aqul

¥ 2012 # THEAT fHd T 61 gRUBON F & 57 BT
qA&BA fhar T o & fgd ad § uRuso
PIONI—2432 I HaAled b yared (4905 U HlkT drem)
TS BT, A d18 Y[ UaTef Bl IUST BlolRI—2429 (460.3
T gfar diem) off | af 2013 ¥ gaHd 5 T SR &
ads A R {6 BIoRI—2460 7 Faif¥® fea<d (117.5
Tfcy dtem) @& A1, |aifde e gared SuS (318.6 UTH HfT
UleNT) 9 39D 916 BIoNI—2466 (262.3 TTH TfeY dierm) @t Suw
off | 919 SH9ea T IRT SUST 9 30D gcdhl o ford
B fHaT AT | SHaet UIey Harg & fo SHaal |
AUl <R U TAT| $HIoN—2433 A VA A 4
|a1fee gsh uarel IuSl (858.7 Th.IM. UT g aR) oI odh
e BIORI—30—5 ¥ WNIH H Adid ST (2851.6 f.3.
T BFCAR) T B |

Germplasm conservation and registration

The germplasm of pasture grasses, legumes, trees
and shrubs comprising of 85 accessions of Cenchrus
ciliaris, 42 accessions of C. setigerus, 47 accessions of
Panicum antidotale, 24 accessions of Cymbopogon sp.,
two accessions of Panicum turgidum, 111 accessions of
Lasiurus sindicus, nine accessions of Clitoria ternatea,
two accessions of Lablab purpureus, one accession of
Indigofera sp., 11 accessions of Prosopis cineraria, 15
accessions of Acacia senegal, 24 accessions of Salvadora
oleoides and 11 accessions of Tecomella undulata were
maintained at the research farm. Twenty eight accessions
of Lasiurus sindicus were separately conserved at
Chandan, Jaisalmer. Under field gene bank, 37 varieties of
clusterbean, 14 varieties of moth bean, six varieties of
Cenchrus ciliaris, 38 varieties of ber (Ziziphus
mauritiana) and 20 accessions of henna (Lawsonia
inermis) were maintained. Under maintenance breeding,
genetically pure seed of Cenchrus ciliaris cv. CAZRI-75,
C. setigerus cv. CAZRI-76, moth bean cv. CAZRI Moth-2
and clusterbean cv. Maru Guar released by the institute
were produced. In pearl millet, inbred restorer CZI1-9621
was submitted to NBPGR and allotted registration
number IC-553265. Five inbred lines CZI 2000/13, CZI-
2000/22, CZ1-2004/8, CZ1-2008/4 and CZI-2010/11 and
ten male sterile lines developed at the institute have also
been registered with NBPGR.

Improvement of pasture grasses
Lasiurus sindicus

Among 57 accessions of Lasiurus sindicus collected
in 2012, CAZRI-2432 produced maximum biomass
(490.5 g plant") followed by CAZRI-2429 (460.3 g
plant”) in second year of growth. Among the germplasms
collected in 2013, accession number CAZRI-2460
recorded highest dry matter yield (318.6 g plant’) with
maximum tiller number per plant (117.5) followed by
CAZRI-2466 (262.3 g plant'). Under long-term
evaluation of seven selected accessions, genotypic
variation was found significant only for plant height.
Accession CAZRI-2433 yielded maximum dry matter
(858.7 kg ha') in April whereas, the check variety
CAZRI-30-5 was most productive (2851.6 kg ha") in
kharifseason.
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ScaRads ®srfsa: -1 @1 e Fdfadi &1 d—2 iR
g @ f1—-3 § RId ®R a4 & A1 SR TAT| 0.4
Tfcrerd STATH @ |afd 1,/2,/6 /30 A Halfed AT =T
IUS (89.5 U W UIeN) WIS g5, $9ad 918 0.6 Hfcerd
$UATH P Aafd 2,/3 /10 7 SIS (64.7 TTH ufey dier) <7 |
9 2014 B B: JMATSTTD TH—1G—1 ATl g TH—2d1—2 Bl
qH D AT SAAT| 047 SUATH BT Adfd 4 /4 /38 &
S T <RI IUST (59.4 UTH Ui Ulen) uI g3, S
1€ 0.6 UfTeTd STHTH &Y 2 /7 /70 DY UG (53.2 U Hfer
grer) off | SuATE SR Fdfel | g ©: dArgHl @f
IS & A1 AT fHar 737 | M1 & 9y H§ ART U 9
S ICH B ol HE@yul 3R &l UTIT 14T | 0.6 Hfcrerd
$UATH 1 Hdfd 2,/3 /8 /61 X AAISId &)1 ART (2577.8
53T, Uit BacR) 9 AT aRT (1155.5 .31, U 2aqeaR)
DI IS IS g8 AT §AD UIEll Bl Sa1g qaifead (115.0 9.
|r) o

U1 919 BT Y& Apvreiiad 9 IR 98-
UG M, B, SIHePR @ diad R UriiTe
U IR 9TqY B! & fAfI TR ® TN A /9T 9N ©
faar aros H AT Uiel B STUel 1.3 | 4.5°%. BT HHI
A 1S (e 2.1 31, 9) | fId™ Ao # 39 B &I aoie 9
gfeqdl # 8.9 ¥ 65 HfTId T Uil & &3hel H 22 | 102
e gfg <ot @ T8 | Few AfF 9 AEeNd 100
UrdrgH + Yaetieggroiier 200 WdieH & SU=R # AN TS |
afceral @ wTueT STet e H AT 4 3 32 UfRId B gl & o
TS (AT 2.1) | ERANT & SUAR A el & SUTT==iy
gfehar ywifad 89 | WIu uT @ ufeqdl & g
(9.2 & 20.2 fAEN. I Ufa I Ul WR) U4 fierer ofer (3.7
¥ 6.3 el W ufd M Uwh MR) # S@aN A e

Mutation program: Five M1 plants induced through
seed treatment with ethyl methane sulphonate (EMS) in
2012 were advanced to V3 generation and eight plants
induced in 2013 to V2 generation. Among these, M1V3
line 1/2/6/30 developed through 0.4 per cent EMS
treatment produced highest dry matter (89.5 g plant™)
followed by M1V2 line 2/3/10 (64.7 g plant™), which was
developed through 0.6 per cent EMS treatment. Another
six promising lines were selected from M1V 1 and grown
as M1V2 with check. Progeny no. 4/4/38 of 0.4 per cent
EMS treatment exhibited maximum dry matter yield (59.4
g plant”) followed by 2/7/70 (53.2 g) of 0.6 per cent EMS
treatment. A replicated evaluation trial comprising of six
selected EMS-induced mutant lines and check variety was
established. In the establishment year, the lines showed
non-significant variation in fodder yield and its
component traits. However, the progeny 2/3/8/61
developed through 0.6 per cent EMS treatment exhibited
maximum green (2577.8 kg ha") and dry matter yield
(1155.5kgha™) and had taller plants (115.0 cm).

Enhancing pure germinating seed yield of sewan grass
(Lasiurus sindicus): In an experiment conducted at
Chandan farm, application of different levels of hormones
lowered canopy temperature of sewan grass by 1.3 to
4.5°C (Fig. 2.1 a, b) compared to control resulting in more
green leaves (8.9-65%) and leaf area (22-102%). A
combination of Cycocel 100 ppm + Paclobutrazol 200
ppm was most effective followed by Paclobutrazol 400
ppm. The increase in relative water content of leaves over
control (4 to 32%) was also recorded (Table 2.1). The
application of hormones enhanced metabolic activity
which was reflected in increase in phenol (3.7t0 6.3 mg g'
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Fig. 2.1 (a) Effect of different level of hormones on canopy temperature at different stages,
(b) relationship between canopy temperature and seed set
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Table 2.1 Effect of hormones on different physiological, yield and yield attributing characters of L. sindicus (average of two years)

Treatments* No. of RWC Total phenol in leaves Total sugar in leaves Seed set Seed yield
spikelets (%) (mgg™) (mgg™) (%) plant™ ()
Control 16.6 35.5 3.7 9.2 21.6 2.06
CCC 100 ppm 15.5 37.0 43 12.3 34.1 2.38
CCC 200 ppm 27.7 41.2 5.0 13.9 32.6 2.86
PBZ 200 ppm 25.3 40.3 5.1 11.8 34.8 2.64
PBZ 400 ppm 38.7 45.0 5.9 16.1 36.6 3.05
CCC 100 + PBZ 445 46.9 6.3 20.2 38.9 3.41
200 ppm
SA 100 ppm 21.9 38.3 4.2 10.3 35.5 2.21
SA 200 ppm 25.5 39.9 4.8 15.7 37.5 2.49

*CCC-Cycocel; PBZ-Paclobutrazolt; SA-Sallicylic awit

(@TfeTeT 2.1) | 3T WaoT &1 H 9191 & HH 9 Ud S Dl
TRAT BT AeHRIA 100 UHdgH + YFAggaiiad 200
YIdTgH BRAMT BT Y99 Yd d Theel favell WR Fsha
R FERT T Fhdl ¢ |

3o O

1 ufafedi grelt wwfad wonfa oeor § $aa
I Sgud @ o fSers® & 919 Agwqul R
9T T | FIERIAI—15—2 & |alfte 831 arT 9 g@l arl
(5T 4193.9 3TR 1304.9 5.3, UFT TACIR) U ol | SHSD
Uil @ HaA1g (756 HH) SR WRIE FE&AT (105.0 HfT AL
AT TFTS) M1 3ffd O | Hedidd YINT @ B3 g, 10
e # 89 IRT SUS, I IR SU, WRIE Gl g
U U & ford Aeeayol 3R uTdl AT (qrfereT
22) | NFICE® AMSUACRIRI—10—7 & \aied &1 aRT
(6688.9 fhuT. Tftr TaIR), STafd SMSTACRIRT—10—8 |
|afferes Jeam a1 Su (2312.8 36,311, 9T 2aceR) wred g% |
JMSTAERIRAI—10—6 1 Tfrhad WRIE (88.3.9 el #1. s
o) Uar Ry T EUACRING—10—9 H walfdd
G111 STATd (4.25) TTT 1T |

U =T T, ST 3R 2011 H Senfua faram 73 o,
5 fSFeIe™ # dadl &Y IR & ford Agcaye! faff=ar arit
T | BroN—358 W Halfd@w (5147.9 fHuT ufd Tacw),
TAD 91§ BIoRI—2221 (4570.8 fh.IT. UfT TIRIR) T ART
T 83T | BISRI—75 | HaTed (1194.6 fob.IT. UfT gaeaR),
3D 918 Browi—2221 (11445 fHar Ufd gacaR) =
BIORI—358 (1129.0 fbIT. Ul TFIR) | FET ART ISl

T §S |

fresh wt.) and sugar (9.2t020.2mg g fresh wt.) content in
leaves of sewan grass (Table 2.1). Thus, the problem of
poor seed set and high rate of seed shedding in L. sindicus
can be improved by spraying Cycocel 100 ppm +
Paclobutrazol 200 ppm at pre-flowering and anthesis
stage.

Cenchrus ciliaris

Coordinated varietal trial consisting of nine entries
showed significant differences among genotypes for leaf:
shoot (L:S) ratio only. However, entry VTCC-15-2
produced maximum green (4193.9 kg ha™) and dry fodder
yield (1304.9 kg ha") and also attained maximum height
(75.6 cm) and produced maximum tillers (105 m” running
length). In ongoing station trial involving ten genotypes of
C. ciliaris, growth performance in 6" year revealed
significant variation among the genotypes in green fodder
yield, dry matter yield, number of tillers/mrl and L:S ratio
(Table 2.2). Highest green fodder yield was recorded from
IMTCC-10-7 (6688.9 kg ha"), whereas dry matter yield
was highest from IMTCC-10-8 (2312.8 kg ha™"). IMTCC-
10-6 produced maximum tillers (88.3 m"rl) and IMTCC-
10-9 had maximum L:S ratio (4.25).

In another trial established in August 2011, green
fodder yield of five genotypes varied significantly.
CAZRI-358 produced maximum green fodder yield
(5147.9 kg ha") followed by CAZRI-2221 (4570.8 kg
ha'). The dry matter yield was highest in CAZRI-75
(1194.6kgha™) followed by CAZRI-2221 (1144.5kgha™)
and CAZRI-358 (1129.0kgha™).
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Table 2.2 Performance of Cenchrus ciliaris genotypes in 6 year of establishment

Entries Green fodder yield Dry matter yield Plant height Tiller L:S
(kg ha™) (kg ha™) (cm) (m™)
IMTCC-10-1 5011.1 1605.4 121.4 73.0 2.36
IMTCC-10-2 4838.9 1698.1 1233 68.7 1.90
IMTCC-10-3 5094.4 2249.8 111.6 60.0 3.35
IMTCC-10-4 3961.1 2046.1 114.3 54.3 3.87
IMTCC-10-5 4361.1 1280.1 117.7 77.0 2.43
IMTCC-10-6 4900.0 1496.3 119.1 88.3 2.66
IMTCC-10-7 6688.9 2038.0 124.7 65.3 3.82
IMTCC-10-8 4461.1 2312.8 114.0 71.3 2.86
IMTCC-10-9 4127.8 1344.8 131.8 57.0 4.25
IMTCC-10-10 3886.1 1852.0 115.1 72.7 2.74
Mean 4733.1 1792.3 119.3 68.8 3.02
CD 5% 1343.3 441.7 NS 16.2 1.20
?ffﬁ Il Bl R Improvement of arable crops

CISA

TR AYHD ATS Al B WWE—I@A: BN gRT [AHRE :
TR AYEd TSI, AISSTATHE—020T, 023U, 024T, 025T,
0267 Ud 0287 TAT ShIAC A UK R TYAD AT H 004447
P S0 AHET € ST W WA PR SHIC 2axrdre |
AT & THY SBT §IoT SATe fhaT T |

TR ATsAl BT f[AHRT: qIoRT BT 248 Uol=4 /549 &
TSl BT HeAd Ud I~d 9% == & ol SIRAT T17 |
ITH I 271 I U BT T U IoT d & ford
e T | 40 TR ATSAT BT 19T A Wiy H swATS B forw
Iarfed foar 7T |

TR AYID ATl BT USHHT: HIoN gRT BRI 10 TR
YD TSI Pl ISEI UTEY faird HAe &R
Uolipd  fbar AT dT RRT GRT Sl SMS™ TR
(ME¥N—0615723 ¥ TS HI—0615732) U fd T |

AT HHY HAlSHl &1 f[dera: A= IR 7996 sl o
BHION gRT [AHRIT TR TSl F WRINT FR 113 T FhY
qareHl @ faer fear | aoRT @ g HaR

(BTEATHT—88004 X WHSAHTE—2010 / 1, WHSTATH—20T

Pearl millet

Maintenance of male sterile lines: Seed of male sterile
lines CZMS-020A, 023A, 024A, 025A, 026A and 028A
from CAZRI and 00444A from ICRISAT were produced
by crossing with corresponding B lines in the offseason
breeding nursery at ICRISAT Hyderabad.

Development of inbreds: Total 248 breeding/
germplasm lines were planted for evaluation and further
selection of promising progenies. From this material, 271
promising progenies were selected for use in the breeding
program. Seed of 40 inbred lines were also multiplied by
selfing.

Registration of male sterile lines: Ten male sterile lines
developed at the institute were submitted to NBPGR and
allotted registration numbers from 1C-0615723 to IC-
0615732.

Development of new hybrids: One hundred and thirteen
new single cross hybrids were produced by crossing male
sterile lines with CAZRI restorer lines. Seed of hybrids

ICMA-88004 x CZI-2010/1; CZMS-20A x CZI-2011/2;
841A x CZI-2010/11; 92777A X CZI-2010/11 and
95444A x CZI-2010/14 were multiplied by hand
pollination.
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X AIoTS3ME—2011 /2, 8417 X  IoTS_MS—2010 / 11,
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(arferaT 2.3)

Iod A Afewar & ford sfilersw &1 Jeais:
48 STHICTE™ &1 574 ©: Hagel, Al T, 23 TR ATeA gd
T di—a$a o, 2015 @ AFAT (A W #3) H STad™
AREWEr & o Jedie fbar T | e ara[E 3 e

Ued BRI gl SiFlerRs # HIoisyi—9603,
A edT—9802, WHISisdI—923, HIIATUI—233,
HolsUa—227, AIOSUT—225, HIGTS3ITE—2011 /15,

FOTS3ME—2010 / 11, HIOTSTATH—64!, HoTSTATI—21 Ud
AOTSTATH—22 W & |

3fad ARd gaf~ad geor § AHI doRT: Hor
g1 fasfya I+ AIoisuE—233 (8417 X
AITERME—2010 /11) & UoH d¥ & URMPIG TReor H
JATEA B MR W HAT BB T—1 91 B o 1
AR Td Aqge et aeror # st T 2| A
Hdax frai g Aorera—234 (GTERATAT—027777 X
HroreamE—2010 /1), WoT€T@—235 (MSUITHI—954447
x  HIFSITE—2010/14) VI ST SUT—236
(RATSTATH—0207 X IAISATE—2011 /2) B 0 a9
TRaet R Fafad wieror & ford o |

SHIIT IS IMSHTWRIR—SHIIC TSN HRIBH B
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(50 wfafiedl), S=a g arell R e wervr (36 wfaftedr)

Evaluation of single cross hybrids: Two hundred single
cross hybrids of pearl millet were evaluated in station
trials with check hybrids HHB-67, RHB-177 and GHB-
538. Coordinated hybrid trials IHT and AHPT were also
conducted. The hybrids found promising in these trials are
givenin Table2.3.

Evaluation of genotypes for high temperature
tolerance: Forty eight pearl millet genotypes (6
populations, 9 hybrids, 23 inbreds and 10 B-lines) were
evaluated in summer 2015 under two planting dates (2"
and 19" March). On the basis of grain yield per plot, the
populations CZP-9603, CZP-9802 and CZP-923; hybrids
CZH-233, CZH-227 and CZH-225; inbreds CZI-2011/5
and CZI-2010/11; and B-lines CZMS-6B, CZMS-21 and
CZMS-22 were found to perform better under the high
summer temperatures.

Hybrids in All India Coordinated Trials: Based on
performance in first year of advance hybrid and
population trial, hybrid CZH-233 (841A X CZI-2010/11)
was promoted to second year of testing. Three new
hybrids viz., CZH-234 (ICMA-92777A x CZI1-2010/11),
CZH-235 (ICMA-95444A x CZI1-2010/14) and CZH-236
(CZMS-020A < CZI-2011/2) were contributed to and
tested in the initial hybrid trial (E) of2015.

ICRISAT trials: Under ICAR-ICRISAT collaborative
program, six ICRISAT trials, viz., NDBLT (60 entries),
EMRT (50 entries), High Fe inbred trial (36 entries), DM
and blast resistant R line trial (20 entries), R line trial (44
entries) and HHB-67 background QTL introgression trial
(40 entries) were conducted. Promising progenies from
these trials were selected for institute breeding program.

Genetic diversity assessment of novel male sterile
(MS) lines: Twenty new MS lines were developed based
on selected S, progenies of a B-composite (developed

qiferat 2.3 fafi=T Hax ool & meree da) (SuSt .1 ufd gaeR, |e o # i)
Table 2.3 Promising hybrids in different hybrid trials (grain yield kg ha™, days to flowering)

*Trial (entries) Promising hybrids

Check hybrids

RHB -77 (2286, 46); GHB-538 (2013, 50);
HHB-67 (1215, 49)

RHB-177 (1879, 45); GHB-538 (1627, 51);
HHB-67 (741, 53)

HT-II (50) 97111A x CZI-2012/10 (4243, 49); 97111A x CZI-2012/5
(3725, 54); 97111A x CZI-2011/7 (3257, 47)

HT-1V (50) 93222A x CZI-2010/11 (2483, 50); 93222A x CZI-2007/9
(2119, 51); 88004A x CZI-2008/8 (2052, 46)

THT-I (24) THT-121(3944); THT-123 (3652); and THT-120 (3472)

AHPT Al (7) AHPT-801 (3699); AHPT-802 (3558)

*HT = Hybrid Trial, IHT = Initial Hybrid Trial, AHPT = Advance Hybrid and Population Trial
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R AYHS A3l I AaRe fafqear &1 Jeaia:
HIONI—3fthae TAR aRIATSHT & i fawiRig
HHINTE gl & I I HeAR DR gRT TAT HIoN,
Sfehdie Td TaUY §RT U<l Uh—2 AT & fSRE aI(id]
HIRIA ERT SIS DA & AegH F 1 ¢ TR TYdD
SrgHl @ faerd fhar | HEIfTe ddfd b1 TH-6
ARSI U AT Hdfd &1 Uh—6 bl U—4 DIRTHT g
Ih  AEAYAT—95111 Td U—1 BIRHT A I
AMEAITHAT—95111 TR YAS TSl A B AT AT |
S 1S 37! 41 ATgl H b I HRAT DR g R TYqD
g1 &1 faer fohar |

MgaNGFT SIUAU 3R JIRUATS! NfTHRGRA BT
ey 3fiR afre fafderar o1 sreaae fdar (R 2.2) |
JRTGTS! HTHY gRT dToRT BT THUT T8+l H Iod R Bl
QIfeMRWIA (82,7 wfrerd) <wam 1 (Aiferdr 24) | IRE
IRUUIET UTSFRI =1 Sfaoliicrd fA=Tar gaf¥ia &= gy 121
AR 48 I b | Afdrehad dIamssl Jedl AT 90.8
3R 89 WA @ BRI 3MUT—02 MR 3MT—09 FaH
3N SIHRIYT USHR & BY H TR T AT ST qToRT

jointly with ICRISAT) and F, progenies of a diallel cross
among B lines of twenty extant MS lines (from CAZRI,
ICRISAT and HAU). These selected progenies or
maintainers were crossed with MS lines ICMA-95111 and
ICMA-94555 (A, cytoplasm) and ICMA-95111 (A,
cytoplasm) and then backcrossed to obtain the MS lines.

These lines displayed good variation in ear head
length and ear head girth (Fig. 2.2). Genetic diversity was
further studied based on polymorphism and nuclear
ribosomal DNA using 12 RAPD primers. High level of
RAPD polymorphism (82.7%) revealed rich genetic
diversity among the new MS lines (Table 2.4). The
primers, OPA-02 and OPP-09, were the most informative
with maximum PIC values of 90.8 and 89 per cent,
respectively and could serve as robust genetic markers for
genetic diversity analysis in P. glaucum. The RAPD
profiles generated by these two informative primers are
shown in Fig. 2.3a and 2.3b. Twenty novel DNA
sequences exhibiting nucleotide variations were
submitted to NCBI data base and assigned accession
numbers KM288868 through KM288887.

In new MS lines, the 5.8S rDNA region, ITS-1
region and ITS-2 region recorded nucleotide length of 160
bp, 206-208 bp and 219 bp, respectively. Multiple
sequence alignment detected 16 SNPs in ITS-1 and 2
SNPs in ITS-2 region. Further, INDEL at 44" position in
ITS-1 region was also detected. No SNP or INDEL was
found in highly conserved 5.8S rRNA region. The high
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Fig. 2.2 Ear head diversity in twenty new male sterile lines of Pennisetum glaucum
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Table 2.4 Details of RAPD primers, polymorphism and PIC values among twenty MS lines of pearl millet

Primer Primer GC Molecular weight
code sequence (%) (bp)

Min. Max.
OPA-02 égg gGA 70 275 2500
OPA-03 ég/{ gAG 60 350 1600
OPA-06 ggg gCC 70 325 2050
OPA-09 Sgg (T:AA 70 300 1900
OPA-13 géﬁ SAC 70 500 1400
OPA-16 égﬁ iAG 60 400 2000
OPB-05 gcT*g gCC 70 400 3000
OPB-06 é(c}g ECT 70 450 2000
OPB-10 SI}GA (éTG 70 350 2000
OPB-14 ggg gCT 70 425 2000
OPP-06 %T;i gGC 70 350 2400
OPP-14 gCAﬁ gCC 70 400 2000

P! Sifaw fafdear faveryor & wu & om § forn o1 ddbar
2| 39 QM1 SGRIYU USHRI §RT Sd~ AhIsd Hl f&F
233 3R 239 # fe@mn w2 Ylaaderss fafqwdr
T RN B arell |1 20 S 52T BT TRAEIBTS STrad H
STHT HRIET T RTFdT HYH—288868 H HUA—288887 TH
ST F AT Ue @ T | 9T AU sl H TS WY
<faererss darg (160 dTdY) &7 WG 5.8 TH ARSITAY
&1 &l fobar T | STafh Tl THON gl H, S22
&3 219 1) EES @ AT Tl BT TAT| WD IfATETl
JMSEITH—1 &5 H 206 Y ¥ 208 G & A1 qAfe FA=ram
TSl Bl Y | Y 20 AT TSl & F(dedIeIss el &
P APHH TG WR, MMSCITA—1 &3 H 16 I UR T2
JMSATHA—2 & § 2 Ml W THUHUl &1 Il Il | 39D

No. of No. of Polymorphism PIC value
bands polymorphic (%) (%)
bands

14 13 92.6 90.8
9 9 100.0 86.4
12 8 66.7 87.2
12 11 91.7 89.0
5 3 60.0 66.2
13 12 92.3 86.2
11 10 90.9 83.1
10 7 70.0 86.1
6 3 50.0 76.6
11 11 100.0 83.5
9 7 77.8 76.4
9 9 100.0 80.4

degree of nucleotide sequence diversity due to SNPs
allowed separation of all the 20 MS lines of P. glaucum.
Significant bootstrap values indicated the phylogenetic
utility of ITS-1 region in developing bar code of pearl
millet germplasm. The MS line CZMS-21 was identified
as apotential source of A4 cytoplasm.

Development of F,, mapping populations for high
temperature tolerance: The F, seed from five single
crosses were harvested and planted in off-season summer
nursery at ICRISAT, Patancheru. About 93 F, seed were
harvested and advanced to F,, during kharif 2015. From
the advanced generation, 204 individual plants (F,,) free

from downy mildew or leaf blast infection were selected
(Fig.2.4).
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Fig. 2.3a RAPD profiles of 20 MS lines of P. glaucum amplified by OPA-02 primer

o3 2.39 GORT B 1 TR AYHD ATS BT AUT—09 AR §RT UTEl IRYGIST HIbIgal
Fig. 2.3b RAPD profiles of 20 MS lines of P. glaucum amplified by OPA-09 primer

AT JATECITH—1 &3 B 447 WIF W Th ASYASSTA
ST BT | ST AT RIS 5.8 UH SMRSIYAY SiI &
# DI TAUAGT AT IMUTSISYSA Sof &1 fohar 727 | It
T H THET, AMETALIETA AR SMEETH Db of a1 #
QIfFRGRA g1 UTa <Jfderarerss o gshA | fafdear
TIORT BT T 20 TATH oS! # R BT TelRid &l 7 |

ey & fRMed g0 9N & ST § g
siqaiffara amgafites fafderdr ot Ar=adT ueT= ST & |7 &

ORI | IMESCIA—1 &3 §RT 9R e =Hor § gemgett
ST &1 Fbd fl Yg= dRal B THUE s
HISTSTATH—21 Bl b TATERT & o0 ReR Yobel I
T & fabrg & v w4 dIf¥aT g0 & 9ig vy § fafed
ERIREIE

Sorghum

Identification and characterization of fodder sorghum
in Kachchh region: Pot culture and field experiments
were undertaken to identify and characterize promising
genotypes of fodder sorghum for higher fodder
productivity under saline conditions of Kachchh region.
In pot culture experiment, four salinity levels 0, 100, 200
and 250 mM NaCl and six germplasms of sorghum were
taken. At highest level of salinity (250 mM), the
germplasm RAJ-17 yielded highest fresh biomass at 20,
28 and 42 DAS (1.51, 5.57 and 25.11 g plant’,
respectively). In field experiment, four salinity levels (0,
4, 8 and 12 dS m") were imposed. At 12 dS m’, the
germplasm RAJ-3 recorded highest plant height (125 cm)
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Fig. 2.4 Best performing F, , populations

Sea auHE ufoRig @ ford e, AfYw wafa &1
faera: it Uhd HHROT W U UH1 dATle & diol ®f
NG RN SHIIC | AT AT Ud S 93 ATeA1
BT Uh—2 15T UTT fhaT T SIRIGT Th—2:3 dINT Dl W%
H BN B IR S RIT AT U4 398 H 204 TH—2:3 &
SIS fAeey Ud Uil & <Re ¥ Jad gl ®l adiid
T T | 39H I IS YR B dTell BB ATsHl Bl
fos 24 H goT TAT R |

IR

S &7 H IRI SIR B IgaT Td AfAATRI0TS] : Hew &
BI AU Reafcrll & 31T S1f¥d IRT IedTe B SR
P U T4 AfAATRIOTST & o W # T Tl § U7
o T | THAT D TINT H SOR & 6 STHITSH IR SIdoTl &
TR TRT 0, 100, 200 3R 250 Al AT AfSTH FARTSS BT
SUINT a1 17 | I & Seadq Wik 250 el Ald =)
STHATSH ITST—17 & 9191 919 & 20, 28 3R 42 o1 918 Hyer:
1.51, 557 3R 25.11 T Ui AT AfHTH BT IRT GRAT
T | W H By aurdr wRieor § o AqUreT & AR &Rl

compared to rest of the germplasms (85-117 cm).
Furthermore, at highest salinity level, the germplasm
RAJ-3 (3247 and 877 kg ha') followed by
GJ-42 (2815 and 667 kg ha™) out-yielded other genotypes
with respect to green and dry matter production.

Evaluation of sorghum germplasm for grain yield at
Pali: Two hundred twenty five germplasm were evaluated
at Pali. All the characters had higher genotypic and
phenotypic coefficient of variation. High heritability
coupled with high genetic advance was observed for
panicle width, panicle length, fresh weight per plant, leaf
area and plant height indicating that these traits are
controlled by additive gene action and phenotypic
selection for these traits will be effective. Fresh weight per
plant was significantly and positively correlated with dry
weight per plant, leaf area, stem diameter, 1000 seed
weight, grain yield per plant, panicle length, days to
flowering, number of leaves per plant, days to maturity
and plant height. The path coefficient analysis indicated
positive and significant correlation as well as high or
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(0, 4, 8 3R 12 ST ATgHW Ufay #1.) BT SYART fohar 7T | 12
T ArzEd ufd W W IR SHwIH (85—117 WHY) @
Jo T # SHTSH -3 # U @1 ffdedd Hars (125
JHY) Tl DT AT | SHD AT, STHATSH Toi—3 (3247 3R
877 o531, Ufd 2aCIR) UG Sitol—42 (2815 iR 667 .31, Ufey
TICIR) GRT AGUT B SeadH WX IR Y SYARY Pl 31Uet
B 3R W IR BT fIF TG S b 737 |

moderate direct effects of dry weight per plant, panicle
length, stem diameter, days to flowering, leaf area, 1000
seed weight and grain yield per plant with fresh weight per
plant. Variation in qualitative traits i.e. grain color, stalk
juiciness, panicle shape and inflorescence excertion were
also observed (Fig. 2.5). Top five germplasm on the basis
of per se performance for different traits are given in
Table 2.5.

3 2.5 SR Sse H QU &) FOTdl 9 ATbR H fAfderdr

Fig. 2.5 Variability in panicle compactness and shape in sorghum germplasm
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Table 2.5 Top five accessions of sorghum for different characters, genotypic coefficient of variation (GCV)
and phenotypic coefficient of variation (PCV)

Character Range Mean GCV

(%)
Days to flowering 45.33-92.00 63.72 14.00
Days to maturity 86.00-119.67 99.34 7.68
No of leaves plant™ 6.20-16.73 9.73 16.47
Leaf area (cm?) 136.40-621.03 361.14 24.24
Stem diameter (cm) 0.62-1.94 1.07 21.60
Plant height (cm) 115.87-299.80 220.00 19.91
Panicle length (cm) 7.63-32.00 16.77 33.36
Panicle width (cm) 2.43-20.97 5.41 38.66
Fresh weight plant” (g) 43.20-365.93 151.91 34.87
Dry weight plant™ (g) 18.06-122.00 51.12 34.95
Grain yield plant™ (g) 0.57-32.13 12.83 50.16
1000 seed weight (g) 5.97-32.27 22.01 16.80

el ¥ SaR TS Bl Grol SUe & folg e : 5Ok &
S 9l UTE SAG el BT uTell H qedid [har T | 4ot
QU Ud T SeToll H A1 TR Sl T | T el
& ford TaifRe Td uroyl f=TaT [orie Sea UR R | g
&3 U9 Uiy TS @ foldl S Maifie S+fd gfiag S=a
JeRTfcre aram T, S SR dRar B f 3 deor anreid
S fobar gRT FRIPA 814 © ord: 37 @efoil & ford umed!
T YHTET BT | TS R 9T UTGY T Y AR Hfcr e,
U7 &7, T 19, 1000 151 T HIR, ST SUST Uiy Urel, I
Y @ fad Ud Uier orvaTs & <A1 A1 Ud TS Aesieel
UTIT AT | 9 Ol fageiyor 5 SR fohar fob g R afd

PCV Best five entries and their means

(%)

14.27  EJ-33 & E-12 (45.33), E-13 (46.33), GPP-2 &
EJ-24 (47.00), GPP-9 (47.66), GPP-16 (48.00)

7.83  GPP-11 (86.00), 1S-19727 (87.00), C-10-2, IS-

15664 & EJ-71 (87.33), EJ-30 (87.66), GPP-16,
GPP-17 (88.33)

19.73  E-169 (16.73), RAJ-16 & RAJ-21 (14.73), E-
153 (14.00), EIN-32 (13.33), IS-13479 (13.27)

2479 GPU-8 (621.03), CSV-15 (589.17), GPU-4
(583.03), GJ-36 (576.8), GPU-3 (552.63)

25.20  CSV-15 (1.94), IS-13479 (1.86), 1S-2294 (1.73),
GPU-13 (1.65), IS-11497 (1.62)

20.50 EJ-42 (299.80), Raj Chari-1 (294.60), EG-42
(293.40), RAJ-20 (289.53), RAJ-18 (289.00)

33.66  GPP-21 (32.00), FM-94 (30.7), E-153 (29.76),
SMU-4 (28.76), PSC-1 (28.70)

39.22  GPP-21 (20.97), E-159 (16.6), MP Chari
(13.93), CO-FS-92 (11.47), FM-94 (11.20)

36.47 CSV-22 (365.93), GPU-8 (326.73), 1S-15184
(300.03), GPU-13 (275.67), E-13 (271.8)

37.95 CSV-22 (122.0), GPU-8 (111.33), E-13 (105.2),
1S-11497 (102.13), IS-15184 (100.6)

57.34  EG-6 (32.13), RAJ-3 (29.33), GPP-15 (26.7),
GPU-15 (26.67), 1S-10297 (26.33)

18.72  EJ-78 (32.27), RAJ-9 (31.87), ES-5 (30.47), E-2
(29.77), IS-13479 (29.77), E-4 (29.3)

Clusterbean

Coordinated trials: The grain yield of 16 test entries
ranged from 446 to 850 kg ha' whereas, the maturity
period varied from 76 to 90 days. GR-16 recorded highest
grain yield (850 kg ha™) with a maturity period of 76 days.
It was followed by GR-4 (813 kg ha") with 80 days to
maturity.

Marker-based characterization: Single plant selections
for various types viz. smooth, rough, single stem, single
stem determinate, vegetable types, etc. were evaluated in
three sets of 15, 24 and 22 genotypes. Twenty two lines of
crossed seed, each obtained from different parental
combination, were advanced along with their parents.
Paucity of variation in SSR markers did not allow
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&7, 1000 IS BT WR TAT ST SUST Uil e T, Ao IR
IfT dleT R SIS qT ArRid AEded & A1 $9d
AT FegH T Y91 BIT & | T[OTaRT & efoll oI &T41 Bl
AT, T Bl AT, IS Bl PR T U I&Y
anfe & forg i faff=rar <= 1= (R 2.5) | <1 < o=
Sl # 9 fafae oeron & fory oY wesi= a-A aret uta
Seg el Bl difereT 2.5 7 ST AT |

IR

Hfad & IR B 16 Sifg yfaftedt & g Ugrar
446 b IT. Ui B9CIR ¥ 850 fh.UT. Uit BaCaR @ Heg Tl
gRUdadr 2afy 76 & 96 a7 & Feg Ul MY | ShHCRY
STTR—16 @1 76 o &1 URUFIAr afy & A1t 4157 Uerar
waiere (850 b1, UfT gacaR) Ud SHRIR—4 @1 80 fa=T @l
gRudqar rafd & A1l 17 UearR 813 fh.ar. ufay gacaR
Tof @ AT |

fae® smenRa @erofiavor: 15, 24 T 22 SiHICRY &
T A BT J—THT B B o fAf= TR & 9 o
TRERT, JATIH, Uhel o1, Tebel T (FEIiRd, Heoll TR &
o1 gapet diel &1 =+ foban | fafer=T Uge gt 9
BT Bl 22 AT B STl BT 3T B TR & o) U gt
& |1 T fhar T | fafdedr § e & HRU TEUHAR
e g1 U%h1 dIg) BT U8l &1 Sl AhI | e 1 T
TF—22 X TIS(—2—20 & Hed Bl ADBRT HGER UGS
ST HHT, FTAHT BIROT AR TR GREN BT T o |

AT fafderar # giE: 12 smene-e S@-se T 3
qh BT HedIH (AT AT UG IR ARMSHH STAIGS
amrg—320038—1 (1210 fwHur ufg BaTIR),
AMEA—311412—1 (1230 fH.IT. T TIRRIR), 3MSA—373438
(1590 b3 Ufd gacR) UG MSHI—116866 (1330 b3,
gy W) UEAM ¥ el ISAR 9dss Od
JROIRAT—1038 (1110 T, UfT gacaR) & 1 1fda Ui
T | foRfed / rfavifed yaer ureu |dfT (106) | Udhal a1
FiRT TPR &1 Tga &R qedidd fdar war | far @t
rge H MUiRd yeR T8 urr S fF arareRer w
fARIRET <eriar 2 | faRIy oferor Ud SeuTe &l BT <w@d 8¢
49 IS AT g8 27 ATEAl | U fhdl T |

T WE W, 61 SR B Uh I WT

faafad / ReR org=l ¥ Ry gd I & STeR W =T
wd Heaifed fHar | gafid 16 a9 iaT 145

identification of F1s in the field. The hybrid nature of only
one cross between Smooth-22 x HG-2-20 could be
revealed because of dominance of roughness over
smooth.

Enhancement of genetic diversity: Twelve promising
genotypes along with three checks were evaluated and
four promising genotypes viz. IC-329038-1 (1210 kg
ha'), IC-311412-1 (1230 kg ha™), IC-373438 (1590 kg
ha™) and IC-116866 (1330 kg ha™) were identified which
out yielded best check RGC-1038 (1110 kg ha™). Single
stem determinate types selected from segregating/non-
segregating single plant progenies (106) were evaluated
to identify pure determinate types. However, none of the
lines showed determinate trait indicating its dependence
on climate. Considering special traits and yield ability, 49
plants were harvested from selected 27 lines. In another
set, 61 genotypes selected from segregating/stable lines
for traits like branching and pubescence were evaluated.
Single plants (44) were harvested from selected lines (16)
having 145 average pods per plant and 28.23 g seed yield
per plant which ranged between 32-145 pods and 6.17-
28.23 g seed per plant, respectively. Single stem pure and
stable lines (11) were evaluated in a separate experiment
and 2 promising genotypes were identified.

Segregating progenies (F2) were raised for 8 F1
plants individually; representing 5 different crosses.
Single plants genotyped for presence and absence of leaf
pubescence and flower color (violet/white) in two crosses
viz. HG-2-20 x Smooth-25 and HG-2-20 x Smooth-22
revealed that leaf pubescence and flower color are
governed by single genes with independent inheritance
(Table 2.6).

Mutation program: Seed of genotypes HG-2-20, JM-1
(single stem selection from HVG-2-30) and Smooth-25
(selection from germplasm) were irradiated with gamma
rays at varying doses from 100 Gy to 1600 Gy at an
increment of 100 Gy. The treated seeds germinated
normally in field irrespective of dose level. However,
after 15 days of sowing about 50 per cent seedling
mortality was observed at 800 Gy and complete seedling
mortality at higher doses.

Variability in assimilation potential and partitioning
of clusterbean genotypes: There was significant
variability in different morpho-physiological and
biochemical characters among 20 genotypes of
clusterbean (Table 2.7). The significant variation in
clusters per plant and pods per cluster were also recorded.

46



oMY SUfeer

Research Achievements

qifeldT 2.6 AR H AT Td I8 7 FRIEIRT $HA
Table 2.6 Inheritance pattern of pubescence and flower color in clusterbean
Trait/cross Cross HG-2-20 x Smooth-25 Cross HG-2-20 x Smooth-22
Observed Expected Chisquare Observed Expected Chisquare
Pubescence (3:1)

Rough-3 143 145.5 0.043 139 133 0.271
Smooth-1 51 48.5 0.129 38 44 0.818
Chi square P value P=0.70 0.172 P=0.30 1.089

Flower color (3:1)

Violet-3 146 145.5 0.002 132 133 0.008
White-1 48 48.5 0.005 45 44 0.023
Chi square P value P=0.99 0.007 P=0.90 0.030

Combined (9:3:3:1)

Rough violet-9 105 109.13 0.156 107 100 0.490
Rough white-3 38 36.38 0.073 32 33 0.030
Smooth violet-3 41 36.38 0.588 25 33 1.939
Smooth white-1 10 12.13 0.372 13 11 0.364
Total plants 194 177

Chi square P value P=0.70 1.189 P=0.40 2.823

el Uil aTqy Ud 28.23 T U T, ¥T ShHeT: 32—145 Td Significant genotypic variation were also observed for
6.17—28.23 TTH P ALY, dTol 44 Tdbol IS fIehTor T | ST physiological characters i.e., relative water content
16 O 7 oAl H W AT B I & o 9 U T | (RWC) and membrane stability index (MSI), total phenol
3 Td ReR Tarel a1 TS (11) ¥ Tae O SeRT ST and sugar content in leaves (Table 2.7).

qIfeldT 27 AR & SiFvRedl # A= cteror  fafderan
Table 2.7 Variability in different characters of clusterbean genotypes

Characters Range Mean+S.E. C.V.
RWC (%) 70.5-96.6 81.1%1.67 7.8
MSI 3.8-47.1 15.0£2.59 57.2
Total phenol (mg g™ fresh wt.) 15.5-26.7 20.1+0.64 10.5
Total sugar (mg g™ fresh wt.) 77.5-159.5 111.945.55 18.2
Days to flowering 24.3-33.0 26.4+0.48 5.6
No. of branches plant’ 0.6-5.3 3.9+0.31 28.1
No. of clusters plant™ 5.8-14.9 10.9+0.60 20.3
No. of pods cluster’! 2.3-5.0 3.1+0.13 14.2
No. of seeds pod™! 5.3-7.3 6.7+0.12 6.8
Total plant dry wt. (g) 14.7-28.7 22.1+0.79 12.7
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Mung bean

Two coordinated trials of mung bean viz., IVT (24
entries) and AVT (5 entries) were conducted. The IVT
entries recorded grain yield ranging from 252 to 643 kg
ha" and maturity from 62-85 days. Highest grain yield was
exhibited by KM-15-57 (643 kg ha') with 68 days
maturity followed by KM-15-69 (582 kg ha") maturing in
72 days.

Optimization of seed production technology in mung
bean: Seed production of mung bean was assessed during
summer season of 2015 with three different sowing dates
(20" March, 5" April and 25" April), two crop geometries
and six combinations of fertilizers and seed treatments.
Date of sowing, crop geometry, fertilizer and seed
treatments had significant effect on plant growth
characteristics, seed yield and seed quality (Table 2.8).

qrfeldT 2.8 FIT H 5T IUST AT UG eT0]
Table 2.8 Seed yield and quality attributes of mung bean

Treatments Days to Pods plant! at  Pods plant’ at 1000 seed Seed yield Seed yield Germi-
flowering first picking final picking weight (g) plant™ (g) m” (g) nation (%)
Date of sowing
20™ March 31.9 7.8 4.5 61.8 8.7 139.3 96.8
5™ April 33.7 7.6 3.7 59.8 8.4 129.4 93.9
25™ April 342 6.1 44 59.3 7.7 109.3 90.1
SEm+ 0.1 0.5 0.2 0.2 0.2 5.6 0.9
CD at 5% 0.4 1.4 0.5 0.5 0.5 15.8 2.5
Crop geometry
25 x 10 cm 33.0 7.5 4.1 60.4 8.2 139.4 92.5
30x 10 cm 335 6.8 4.2 60.2 8.3 112.5 94.6
S.Em+ 0.1 0.4 0.1 0.1 0.1 4.6 0.7
CD at 5% 0.3 - - - - 12.9 2.0
Fertilizer

Fl1 33.6 7.1 3.7 59.5 7.8 109.7 92.1
F2 33.8 6.4 3.8 58.9 7.8 119.3 92.8
F3 333 6.5 3.6 60.3 7.9 128.9 922
F4 33.1 7.4 3.8 60.0 8.3 130.6 94.2
F5 329 8.1 4.8 61.8 9.2 131.9 94.9
F6 32.8 7.4 5.4 61.2 8.7 135.4 95.2
S.Em=* 0.2 0.7 0.2 0.2 0.2 7.9 1.2
CD at 5% - - 0.7 0.7 0.7 224 -
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A5 IS ufd 9 gepTs UT g% | 3Tl gars (20 ),
HH G (25 FHL. X 10 AAT) TAT RHIRY A1 IFRIT SRS
AT + 51 SUAR (V01999 + GIUHd)) + el Hdba &
|HI 100 YIYIGH IRET BT [SSHIa T S diol Scdad &
ORI g STy # St urm 1R |

R

WISl & I & o 10 SHAICISY BT FAFTT fhe
wIEor fBar T R SiegR ¥, Agorsoid—13—2 3
Faifee do7 ISR (948 fHIT U BaIR), 39D 9IS

Crop sown on 20" March produced highest number of
pods per plant at first and final picking and also recorded
highest 1000 seed weight, seed yield per plant and seed
yield m”. Crop sown under the geometry of 25 X 10 cm
produced highest seed yield (139.4 g m™). Recommended
dose of fertilizers + seed treatment with Rhizobium and
PSB + borax spray (100 ppm) at flower initiation stage
showed more number of seeds per pod and highest yield
per unit area than control and other treatments. Early
sowing (20" March), narrow spacing (25 X 10 cm) and
recommended dose of fertilizer + seed treatment with
Rhizobium and PSB + borax spray (100 ppm) at flower
initiation stage gave the maximum seed yield of mung
bean during summer season.

Watermelon

Coordinated wvarietal trial of seed purpose
watermelon (Citrullus lanatus) with ten entries was
conducted at Jodhpur and Jaisalmer. Entry CAZJK-13-2
from the institute recorded highest seed yield (948 kg ha™)
followed by SKNK-1301 (828 kg ha™) at Jodhpur. At
Jaisalmer, SKNK-1101 recorded maximum seed yield
(156 kg ha™) followed by CAZJK-13-1 (151 kgha'). Ina
station trial comprising of 17 genotypes, genotype
CAZJK-40recorded highest seed yield per plant (344.2 g)
followed by CAZJK-42 (337.6 g) with 14.9 and 7.9 fruits
per plant, respectively.

DUS test in horse gram, moth bean, clusterbean and
lathyrus

Variability in morphological characteristics of the
released varieties of clusterbean, moth bean and horse
gram was observed (Table 2.9) under development of
guidelines for the conduct of test for distinctiveness,
uniformity and stability (DUS).

DUS descriptors for pomegranate

Characterization and grouping of 12 varieties
(Sindhuri, CAZRI-Sel., Phule Arakta, P-26, G-137, P-23,
Jodhpur Red, Ganesh, Mridula, Dholka, Basein Seedless,
Jalore Seedless) of pomegranate based on 36 (33
morphological and 3 biochemical) DUS descriptors were
completed. Considerable variations were observed for
most of the DUS characters. However, following
descriptors were found most stable for grouping of
varieties.
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Table 2.9 DUS test in clusterbean, moth bean and horse gram

Character Clusterbean Moth bean Horse gram
Max Min Mean Max Min Mean Max Min Mean
Hypocotyl length 3.23 2.45 2.74 1.67 1.43 1.56 2.11 1.83 1.94
(mm)
Primary leaf length 39.15 27.80 32.31 32.90 26.07 30.59 22.20 17.60 20.78
(mm)
Primary leaf size 1357.04  671.78 900.96 474.16 335.90 420.94 500.16 319.44 446.03
(mm?®)
Primary leaf petiole 9.25 5.40 6.91 9.53 8.00 8.85 10.65 8.45 9.56
length (mm)
Plant height (cm) 96.17 37.83 62.93 44.11 2222 27.24 44.67 25.67 34.67
Terminal leaflet length 64.90 37.30 45.98 69.27 56.00 61.18 47.17 35.67 42.26
(mm)
Terminal leaflet size 2683.58  783.36 1296.43 4368.35 2862.87 3429.95 1486.00 894.44  1137.18
(mm?’)
Terminal leaflet - - - 20.80 13.87 15.29 - - -
petiolute length (mm)
Petiole length (cm) 3.92 2.25 2.80 10.55 7.83 8.52 2.98 1.92 2.33
No. of primary 9.50 0.00 6.04 9.22 2.78 4.60 12.00 5.50 8.72
branches plant™
Clusters plant” main 14.00 5.00 7.25 34.56 16.78 22.51 - - -
stem
Cluster length (cm) 10.28 2.37 3.95 - - - - - -
Pods cluster™ at basal 8.83 4.50 5.87 - - - - - -
node
Peduncle length (cm) 0.88 0.24 0.43 9.56 2.08 3.37
Pod length (cm) 9.30 5.16 577 4.47 3.98 4.20 4.57 3.95 4.23
Seeds pod’’ 8.55 7.40 8.04 6.43 5.60 5.95 5.55 3.95 4.75
TABUTDH—1301 (828 fh. 3. Uy ®aeIR) &of & A1 | STafds « Flower : Color of calyx
OIRTTR e UA@—1101 &1 4151 YSIaR Haifed 156 * Ripefruit : Shapeindex;ratio of length/diameter
f.am. 9f gaeaR 9 Hgersoid—13—1 #1151 &AL 9T o Ripefruit : Color
%‘crémf“ Tl B T 17 SHIRRY & B W H | gy . Hardiness
HIgeiSuIb—40 SIS 1 Faifd 41 demar ufe der |, . Color

(344.2 TTH) TAT HTSTSUId—42 (337.6 UTH), TAT el UfaT
G HHET: 14.9 UG 7.9 T fhd T |

Fedl, Hio, TR 9 wiums<d A faRTed, tewud iR
Rerar uRervr & for fegn e & fara

TR, A3 T PHeoll BT IR B T [l & e fafi=
[UTHSD 1eToll # fafderar &1 e foan 3m (arferdr 2.9) |

* Time of fruit maturity for consumption (days after
anthesis)

Integrating genomics and plant breeding to develop
nutritionally enhanced chickpea (Cicer arietinum)

Recombinant inbred lines (RILs) of chickpea (240)
in three replicates were planted along with their parents
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IR T ST & fade dR&

ST $I 49991 & 36 (33 MMapfd A= vd 3 Sl
AA) BRPI & MR W 12 goraal (g, o
eldRT, el Tdhel, Y—26, Si—137, Y—23, SIEYR aTdd,
OTe], YA, QD] I HSerd, AR Hiee¥) &l
Y fHIT AT | IR DI §1 FSATCA] BT SIYUA DRI

D AFAR AT PR UR B! FA=Tar a1 | iy
1 wRe® fafi= gonforal g w9 & forg Jafftres Rer &

T e el Yof T T

b el PR, B BT AHTS / AT
9% Bl T

s CaSIEE]

s et T

[T B ARG B TP Bl Bl IRYFIAT BT FHY |

Tl SIHITHG 21 UTGY Yot E1R1 9 &) drvehet 4
=

T BT 240 GAATS T TSI (STRIMSUA) ATS Al
P a Ugh sl (BMSRAI—995 HH WIS T
AMEARN—5912 T=d WICH) & AT Jedidb [HaT T |
PN < I99dh A BT ITANT FRe AT RSV
ATSHl & dIoil § WIS BT ATST BT 3fTbeld fhaT AT T
HISS Y3 B dTell 4 TSl Pl dTferehl 2.10 H IR
foet & 91 § W YIS @7 AET BT $Mdherd fhar T |
fafr=T e <etel 3 A 4T B9 & dra Fecayul fave

(ICC-995 - low protein content; ICC-5912 - high protein
content). Grain protein content of all the RILs was
estimated using Coomassie Blue Staining Reagent
Method in duplicate and the top ten best performers are
presented in Table 2.10. Additionally, the grain protein
content of two varieties of arid legumes was also
estimated along with chickpea. Further, Sodium Dodecyl
Sulphate—Polyacrylamide Gel (SDS-PAGE) analysis was
carried to identify the significant differences among the
protein banding patterns among different arid legumes
(Fig.2.6).

Establishment of field gene bank of arid crops

Cenchrus species

Seven genotypes/varieties of Cenchrus ciliaris and
one variety of C. setigerus were characterized for morpho-
physiological characteristics under field condition (Table
2.11). Significant variation was recorded among C.
ciliaris genotypes for all the characteristics studied,
excepttillers per plant and dry matter yield per plant.

Ziziphus mauritiana (ber)

Thirty nine varieties of ber (viz., CAZRI Gola, Gola,
Umran, Seb, Goma Kirti, Chonchal, Gola, Gurgoan,
Laddu, Akrota, Popular Gola, Thar Bhubraj, Ponda,
Wilayati, Sua, Narikeli, Thar Sevika, Tikadi, Ilayachi,
Rashmi, Katha, Aliganj, Banarasi Karaka, ZG-3, Mundia,
Bagwadi, Banarasi Pebandi, Maharwali, Senaur-5,
Thornless, Kali, Chuhara, Kaithli, Jogia, Dandan, Seb %
Katha F1 Hybrid, BC1=F1 (Seb X Tikadi) X Seb), Vikas
and Babu) were collected from various sources and
established at CAZRI, Jodhpur. Significant variability

TIABT 2.10 T BT Id dIol UIEIH dlell FIAS T ARASYA AT
Table 2.10 Top ten high grain protein RILs of chickpea

RIL No.
ICCRIL07-0177
ICCRIL07-0236
ICCRIL07-0113
ICCRILO7-0117
ICCRILO07-0124
ICCRILO7-0141
ICCRIL07-0178
ICCRILO07-0148
ICCRILO07-0144
ICCRIL07-0143

Average grain protein content (%)

26.30
24.20
23.60
22.90
22.00
21.95
21.70
21.50
21.40
21.40
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Fig. 2.6 SDS-PAGE analysis of arid grain legumes

[Note: brackets and arrows indicate the varietal differences; 1-CRHG-19; 2-AK-19 (both horse gram); 3-GC-3; 4-RC-101 (both cow pea); 5-RMO-435; 6-CAZRI
Moth-2 (both moth bean); 7-HG-2-20; 8-RGC-1033 (both guar); 9-SML-668 (mung bean); 10-ladder (kD); 11-ICC 17109; 12-ICC 5912 (both chickpea)]

P UEAH & ol THSITH—UST BT A faweryor far T
(= 26) |

IS BACH B S ST §eb o AT
37T =T

IS =T & AT SHTersyg / fhet 3R o1 87 &
e fs @1 g faRyart &1 derofraxor fear war
(@iferat 2.11) | 399 &9 @ fHl | dadt WRIE Ui drer
T b UaTel UG Hfcr Ui BT BledR T4l faeryare #
Agcayuf favig sifdrd foram T |
R ( Shofea FRFRRET)

IR DI 39 fHEAl (IO AT, Tell, SHRIE, e, T
FHIf, A, TSa, TS, JhICT, UTYER T, AR eI,
MW, PIST, IS, IARAT BB, SSuil—3, H&dT,
qITATS], RYAT Y=, AgRaTel], RIFR—5, o<el™, B,
GEIRT, BT, SR, SIS, AG X HIST Uh 1 HaHR, T 1
=% 1 (H9 x fePwel) x 99, [Awm iR a19) 31 A=
Gl A YD HR DI, SHEYR H eq1fid fbar 13 |
D! Il & IMHR AT Bl B AMHR Ud Bl & ThT &

&t # fafd=ar it Tt (=1 2.7) |

was observed in their leaf shape and size, fruit shape and
size (Fig. 2.7) and also in days to maturity.

Seed production of agricultural crops

Under ICAR Seed Project, 15.55 t of truthfully
labelled seed of cereals, pulses and grasses were produced
(Table 2.12) and distributed to farmers of the region. Total
288 kg breeder seed of moth bean cv. CAZRI Moth-2 was
also produced under National Seed Project.

Genetic diversity assessment, propagation and
conservation of Marwar teak (Tecomella undulata)

Leafmaterial from 67 trees (7 populations; 6 or more
samples per population) from six districts of western
Rajasthan were collected. Leaf material was collected
from red, orange and yellow colored flower bearing trees.
Twenty one populations (5 samples per population)
collected from all 12 districts of western Rajasthan were
selected based on distance and abundance of natural
population for conducting diversity analysis. DNA
isolation was completed from these 108 samples followed
by spectrophotometric and gel based quality and quantity
check.

Cross species SSR primers (70 no.) were designed
from nucleotide database of other species of the family
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Table 2.11 Morphological variability in Cenchrus ciliaris

Characteristics
Days to spike initiation

Days to 50% flowering

Plant height (cm)
Nodes on tiller

Tillers plant
Branches tiller™
Inter-nodal length (cm)
Leaf length (cm)

Leaf width (mm)

Flag leaf length (cm)
Flag leaf width (mm)

Days to seed maturity (initiation)

Fertile tillers plant™
Peduncle length (cm)
Spike length (cm)
Seeds spike™

Seed weight spike™ (g)
1000-seed weight (g)
Seed weight plant™” (g)

Dry matter yield plant™

Mean+SE Range CV (%)
12.0+1.1 6.0-19.7 153
23.2+0.6 16.0-37.0 4.1

At 50% flowering
87.3£2.5 74.0-96.7 49
9.6+0.3 8.7-10.7 6.2
39.9+5.6 29.2-51.9 244
4.1+0.4 3.2-5.8 17.3
8.1+0.3 5.8-9.6 5.8
32.6+1.2 25.5-38.6 6.3
8.2+0.3 6.8-9.7 6.5
20.6+0.8 14.7-27.2 6.4
6.4+0.2 5.0-9.0 6.5

At seed maturity
29.0+0.8 25.0-35.0 49
13.7+2.7 3.4-232 34.0
23.1+0.7 17.6-27.3 5.0
12.0+0.5 8.4-13.7 7.0

146.0+11.4 93.0-215.4 13.5

0.48+0.04 0.21-0.59 12.8

3.04+0.22 2.1-3.8 12.6
4.7+1.0 0.8-9.7 36.9
31.2+4.3 22.4-36.8 24.0

P B BT Gt Seara

IR PV e gRYS B s gRISHT B
T JdT 2014—15 Ud @I% 2015 (ATfAdT 2.12) & SR
GrE, S8 U4 U1 $9all b1 oo 1555 fddce acd
fafea i UeT foar Tar 9o &= @ feamt & faakd
o T | I ST IR @ 3 Al fh Brom)
ATS—2 BT 288 T IT. TSP &I SATEH foham 47 |

HARATS Creb DI ATAIRTe faferan &1 qeai , Haed ga
ARl

TSR & 6 Tl & 67 UST (7 Helfd) ¥ ARATS <Ih
BT T | IEATIT UG WTHiTd ST & AR IR qiegH
RIS & 12 7l | qet 21 Fafrl &1 fafderar fageryor

Bignoniaceae (Incarvillea sinensis, 1. mairei, Jacaranda
copaia, Tabebuia aurea, Arrabidaea chica) as no
EST/genomic information of Tecomella is available in
public database. Profiling of selected population of 108
samples has been completed using 30 ISSR primers
(Fig.2.8).

Axillary/apical explants from mature trees and in
vitro germinated seedlings were used for culture
establishment through tissue culture. BAP (1-5mg1") was
supplemented in MS medium for standardization of bud
proliferation. Shoot cultures were established from
mature as well as seedling derived apical meristems and
nodal segments, however, excessive callusing at explant
and leaf base remained the major limitation. Addition of
auxins (NAA, [AA) in combination with cytokinin
deteriorated the response. A combination of BAP and
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Table 2.12 Details of truthfully labelled seeds produced

Crop Varieties Seed production (t)
Wheat Raj-4083 6.80
Raj-4037 1.60
Pearl millet CZP-9802 0.80
MBC-2 0.20
Mung bean SML-668 0.75
GM-4 0.20
IPM-2-3 0.15

@ eI & ford == faam 1am | 9 108 AT T $1Y-Y
YeTel T T WaghIeHigd Td Siel SR Jorder
UG AT @ Sifd @ T AR SId Bl Dl
TSI / SRS STbR ATdSid Scred § Sudel T8
2 sfe fIAIFRRT oRIR &1 g1 gaiicl @
SYfFeIss SIeed & MER WR 70 HIF Ul &
THUHRTR UTeHR feoirs= fhd T | =oq & =i gafoaf &
108 AT BT 30 IMMSTHTHINR ATSHR §RT HYYT BT HTH TR
B gdl © (7 238) |

T OIY BT SHdd Aaed & ford Tt § foram war | oy
(1—s5 fam gfcr ofl) gad THUE ARIH WR dell WRUT &
HEPHIHROT & oy TANT fhd T | BTelTfh UIed 91T Uq
&I @ SR 9RT OR SRS DHARNT U gl AT @l |
TR IR ATgeThIs 4= & Ao A ufafhar fairs T |

Crop Varieties Seed production (t)
Clusterbean HG-2-20 1.00
RGM-112 0.50
RGC-936 0.40
RGC-1017 0.40
Moth bean CZM-2 0.50
Sesame RT-346 0.25
Grasses - 2.00

kinetin was used for shoot multiplication (Fig. 2.9). Shoot
multiplication in agar gelled medium was better
compared to liquid medium as the shoot cultures in liquid
medium turned vitrified and hyperhydric with reduced
multiplication rates.

Immature cotyledons were cultured on MS medium
supplemented with auxins (1-5 mg 1" 2,4-D or NAA)
alone and in combination with cytokinins (0.5-1.0 mg I
BAP or kinetin) for induction of direct embryogenesis.
However, only off-white compact callus was induced
under dark conditions and compact green callus was
observed on medium supplemented with 2,4-D alone and
in combination with BAP under light conditions. Friable
callus was induced on NAA supplemented medium. The
callus cultures are maintained on2mg 1" 2,4 D/NAA+0.5
mg 1" BAP supplemented medium with regular
subculturing at 3-week duration. Few embryogenic

o 2.7 R P e & &9 o9 96 § B & BN Ud bR § fafderdr

Fig. 2.7 Variation in fruit shape and size of ber varieties in field gene bank
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Fig. 2.8 Profiling of 108 genotypes of Tecomella undulata using primer ISSR 47

iy o & ford vl T wrgHfeT & HAS BT STANT
fepam T (ot 2.9) | TR ATEgH @1 Gl | T IO JATTR
Yo ST HTEAH UR I8 o |

3IRYFT ST UF BT RN TG ATsclblsiad &
HATST aTel ATEIH IR Ul Yo ST Bl URT B @ fold
PodR AT TAT| 2, 4 Y 3IR UAT o ATEH WR e B
ReIft # godl A ST dord g1 STafds Yab1iIrg Rerfa #
B T BT HIR Dol 971 | Fafdfd Aeqd IR G 40T il
HEAT <] T Sl B 9 918 R A b H gae 17 |
DT Pl STd T[N Y AETH UR GT Dl DI Bl T4
AT ORT SR 3T 81 PR AR T | el H <fed Yol oI Bl
URT B TG et faves BT URT B BT drd T IR B |

SIPIIRIT A TeT b Ul IR Soilfdg9 dheasd ol 9T

3BT HTeT (STa TH SUSIS, fhd) & dIoll &l
WoTe! (WA 4) 3R 37 W+77c7 (YU 4) + WoTST (A=A 6) DI
TS TSl | 37T fhd T Vg wlfdgd doasd  SUAR HR-
TR, ST SHROT 3R ST ST BT I T U T I
TR IuART ISl @ o1 3§ A9 | g 47 S1ferd gra
AT | G FEN QR U1 & g IR 3 R [SuEnia
4151 @1 JorT | BT 9 (YA 4) 3R 21.2 U (To9 4 +
URAY 6) gfeg Uil TR STafds AT HE YR Ul & Bl G
IR (YT 4 + URAT 6) 3 13 Hfcrerd gieg uriy T |

faqwruma urey yornfoi o1 avemn

SIACR H BNTqAT glordd 1 ddd Uid Il 1R

structures were observed in some cultures maintained on
NAA supplemented medium. However they de-
differentiated into callus after further subculturing. The
embryogenic callus when cultured in D-glucose
supplemented medium turned necrotic and died. Attempts
are in progress to induce organogenesis/embryogenesis in
the callus cultures.

Effect of inoculation with rhizobial cultures on Acacia
senegal seedlings

Inoculations of seeds of A. semegal (high gum
yielding cultivar) with Rhizobium cultures of Prosopis
cineraria (PC4) and A. senegal (AS4) + P. cineraria
(PC6) enhanced germination, seedling growth and
increased nodulation three to five times, as compared to
untreated seeds. The increase in dry biomass was 9 and
21.2 per cent in PC4 and AS4 + PC6, respectively over
control in case of 5-month old seedlings and the increase
in total dry biomass of 13 per cent was recorded in 7-
month old seedlings with AS4 + PC6.

Conservation of threatened plants

Presence of Caralluma edulis only at five places in
Jaisalmer confirmed its rarity. Through macro
propagation, saplings of Ceropegia bulbosa (2500),
Caralluma edulis (500), Dipcadi erythreum (1300) were
prepared. Ceropegia bulbosa saplings (554) reintroduced
in Machia Biological Park showed 70 per cent survival.
Saplings of Calligonum polygonoides and Caralluma
edulis reintroduced at Chandan, Jaisalmer showed 60 and
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Fig. 2.9 Effect of cytokinins on axillary bud multiplication in 7. undulata

YRR S AaT BT gfte HA 8 | Aol Hae g
RRIGSTIT Geqivar & 2500, BNIqAT Uglord & 500 Tl
feeprer g9 & 1300 19 dIR fod T o | Fifern
Sifde Sed H g7 R T RGO ediaT B Ui
(554) # 70 wfcrerd Shfaadr &t @7 T | Aied, SRR H
U STRI TR BT 3R BRITAT Ugford @l Ule H Bl 60
3R 90 wfcrerd SHfaaar & &1 T | 0% cvofleq &
THR & 919 | SR T BYTeAT Ugferd & a1 H Afdd
HATS 3R U ! T | IR & Ul & AT & forg

IR T —TRTPR BRI d R T ToNTI47
IRT~ & diEl | goiiad ol 7| SIIeR H WoTsl &

g A 3BT Rferdier=t 100 gfcrera Shifaaar feamt |
3 ee B fhvl 1 Ferofieor

Hife—r e faevaet @ forg e/ee @ aa
fel & i H dfferd iR ATl § U ®l BT doi
LT 87 T 152 TTH UTIT AT | el T MBR AR 100 T
Bl § 191 &1 AT IR | I SATST, STdfh gATRIelg
BT H [ B A q9d Afde o | Faffdes Ay
TIT—1 H ST ATEH STIdT Aferd H gof dI Y | Slea
YR BT ATAT IS Fel¥s H A SATGT Sl Ufde dl A
Ue—49 H e STGT <! ) (@Tferant 2.13) |

90 per cent survival, respectively. C. edulis planted in the
tussocks of Panicum turgidum showed maximum number
of stem regeneration and height. Six half-moon terraces
created to conserve rain water for in-situ conservation
resulted in regeneration of Glossonema varians - 29
plants m” regenerated in embankment zone while only 2
plants m™ regenerated after the half-moons.
Reintroduction of Ephedra ciliata near Prosopis
cineraria showed cent per cent survival in Jaisalmer.

Characterization of guava varieties

Evaluation of seven varieties of guava for their
physico-chemical characteristics of fruits revealed 87 and
152 g weight per fruit in Lalit and Sarbati, respectively.
Fruit size and number of seed/100 g fruit was highest in
Sarbati whereas, pulp thickness was more in Allahabad
Safeda. The highest TSS was observed in Selection-1
whereas, acidity was highest in Lalit. Total sugar was
highest in Red Fleshed but the pectin content was
maximum in L-49 (Table 2.13).

Improvement and assessment of kair (Capparis
decidua)

Among 45 collections of kair, germination ranged
from 41.6 to 93.4 per cent with mean value of 72.4 per
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Table 2.13 Physico-chemical characterization of guava (Psidium guajava) varieties

Varieties Fruit Fruit Fruit Pulp
weight length  breadth thickness
() (cm) (cm) (mm)
Allahabad 130.0 7.06 6.34 15.7
Safeda
L-49 142.0 6.4 6.32 14.1
Lalit 90.0 5.5 5.56 12.4
Selection-1 87.2 5.26 5.43 11.1
Sarbati 152.0 7.21 7.04 13.8
Red fleshed 99.7 6.51 5.37 14.0
Shweta 150.0 6.87 6.31 10.62
HYP] [eATH AR GIR

PY GG D 45 GUSUN W SAHRUT 416 W 934
TICIeTd AT S JAGHROT 72.4 Wrerd BT (ATferapT 2.14),
Safes &1 AUl (figorevia—3 1d Higorsora—5) #
JEROT ! UTIT AT | WIerRIer § uiE Jg YR el 3
SHfIAAr & 44.2 ¥ 76.8 Uferd T Ui Y | Ui SHfdaar
SR AT SIS T STUT i1 el (shHen 50 Ufererd &
P9 T 0.63) DI JI H Wlell WIRTH drsy H (SHHI: 90
gfreTd | 31ferd g 0.84) 3AferdH UMT AT | UeTH H 37S AR
qeaTd Urel § SHAaar RFRETd 9T (51 Ufrerd) @ e
GTell ©TRed UIgy gRT o Uiel # 1fdra (83 wferera)
il | BV B Ul B SIfE IR b HROT A H
T 950 HioH & SHferd WTell Wiked urgy faf | IR
el BT ers # ' ATg geard A ST ¥ 4T S b © |

No. of TSS Acidity Total Pectin
seeds/100 g (°Brix) (%) sugars (%)
fruit (%)
176 17.5 0.51 8.32 1.06
163 17.0 0.59 8.19 1.20
190 18.5 0.69 8.30 1.12
168 20.4 0.52 6.79 1.08
194 18.0 0.53 7.26 0.86
152 16.5 0.49 10.16 1.03
128 19.5 0.61 7.84 0.95

cent. However, two collections (CAZJK-3 and CAZJK-5)
did not show any germination (Table 2.14). Under nursery
condition, five-month old seedlings showed varying
magnitude of survival ranging from 44.2 to 76.8 per cent.
Better seedling survival and high root-shoot ratio were
observed in hollow plastic pipe (>90% and 0.84,
respectively) compared to poly bags (<50% and 0.63,
respectively). After eight months of planting, 83 per cent
plant survival with good vigor was observed with hollow
plastic pipe planting compared to traditional method
(51%) of field planting. Since, the severe mortality is a
major problem in maintenance of kair seedlings in
nursery, six months old seedlings raised through hollow
plastic pipes can be planted in the field.

After two years of field planting, plant survival
ranging from 16.7 (CAZJK-28) to 83.3 (CAZJK-8) per

DT 214 DR B AR FAUBOT BT SHROT U U ghg AH

Table 2.14 Germination and seedling growth parameters observed in different accessions of kair

Characters Mean
Germination (%) 72.4
Survival (%) 60.2
Root length (cm) 13.7
Shoot length (cm) 19.9
Root:shoot ratio 0.7
Fresh weight of root plant™ (g) 0.16
Fresh weight of shoot plant™ (g) 0.81

Range Standard Coefficient of
deviation variation
41.6-93.4 15.87 21.92
44.2-76.8 11.74 19.50
8.1-17.5 2.64 19.30
12.3-28.2 3.42 17.22
0.40-0.98 0.14 19.49
0.06-0.33 0.03 18.75
0.32-1.67 0.13 16.05
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cent was recorded among different accessions.
Accessions CAZJK-4 (CAZRI Farm, Jaisalmer),
CAZJK-6 (Lanella, Jaisalmer), CAZJK-7 (Mokal,
Jaisalmer), CAZJK-8 (Mokal, Jaisalmer) and CAZJK-15
(Chaitral, Jaisalmer) showed more than 80 per cent
survival, while accessions CAZJK-14 (Chaitral,
Jaisalmer), CAZJK-22 (Sanwta, Jaisalmer), CAZJK-28
(Chauk, Jaisalmer), CAZJK-32 (Chaud, Jaisalmer),
CAZJK-34 (Amarpura, Jaisalmer), CAZJK-42 (Bothia,
Barmer) and CAZJK-44 (Fatehgarh, Jaisalmer) showed
poor survival (< 30%). Sixteen plants representing 12
accessions viz., CAZJK-1-1, CAZJK-4-1, CAZJK-6-8,
CAZJK-8-1, CAZJK-8-6, CAZJK-8-11, CAZIK-9-5,
CAZJK-10-8, CAZJK-11-5, CAZJK-12-11, CAZJK-12-
12, CAZJK-15-2, CAZJK-15-6, CAZIK-20-2, CAZJK-
30-3 and CAZJK-38-6 were identified for earliness.

Grewia and Cordia species for fodder and fruit
production

Sixteen field surveys were undertaken to collect the
gremplasm of Grewia species (Grewia tenax, Grewia
villosa and Grewia flevescence) and Cordia species
(Cordia myxa and Cordia gharaf) from different ralukas
of Kachchh district viz. Bhuj (Tapkeshwari hills,
Gangeshwar region, Kotda chakar, etc.), Nakhatrana
(Dhinodhar hill region, Chhari dand region, etc.), Rapar
(Pragpar, Adesar, Chitrod, etc.), Mandvi (Vijay Vilas
palace, Dahisara, Meghpar, Kera, etc.) and Bhachau
(Amardi, Bhudarmora, etc.). Total collection sites of C.
gharaf were 16 of which maximum (8) distribution sites
were in Bhuj taluka followed by Mandvi taluka (6) while,
C. myxa was collected from 12 sites of which, 4 sites are in
Bhuj and 3 in Mandvi taluka. Grewia species was found
most commonly in Nakhatran taluka. G. tenax was
collected from 15 sites of Dhinodhar areas followed by
Bhuj taluka (13 sites), G. villosa was mostly found in
lower hilly slope of Dhinodhar hills and nearby areas (14
sites) followed by Bhuj (6 sites), while G. flevescence was
collected from two sites of Dhinodhar hilly tract of
Nakhatrana taluka.

The seeds were sown in nursery and observations for
seed germination (%), stem cutting sprouting (%), days
taken to seed germination and cutting sprouting were
recorded. In nursery experiment, maximum seed
germination was found in C. gharaf'and G. villosa (35%
each) followed by G. tenax (32%), C. myxa (30%) and G.
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flevescence (25%). Among all species G. fenax took
maximum time (45 days) for seed germination, while
minimum time (12 days) was taken by C. gharaf. The
vegetative propagation through cuttings was most
successful in G. tenax (70% sprouting) followed by G.
villosa (60%) and least successful in C. myxa (20%).

Conservation of under-utilized shrubs (Grewia tenax
and Indigofera oblongifolia)

Poor germination was recorded in both Grewia tenax
and [Indigofera oblongifolia in nursery condition.
Vegetative propagation i.e., stem cutting with IBA
treatment (500 ppm) also showed poor regeneration.
Among 1. oblongifolia accessions, seed collection from
Devikot, Jaisalmer showed high seedling survival in
nursery as well as in field (Fig. 2.10).

Evaluation of Cordia gharafaccessions

Twelve accessions of Cordia gharaf, locally known
as goondi, were collected from diverse habitats in
Jaisalmer district (Fig. 2.11). The shape of ripe fruits was
round to ovoid and color varied from orange to reddish-
brown. Fruit length ranged from 9.6 to11.9 mm, while
fruit diameter varied from 9.1 to10.7 mm. The maximum
juice recovery (37.4%) from ripe fruits was obtained from
Amarsagar collection, while minimum was in Badabagh
collection (23.4%). Seeds sown in polybags in nursery

o 2.10 dqIdIe, SNIGPR X VBT SISTIBNT 3iaer fIEiforar &1 Udh U8l

Fig. 2.10 A collection of Indigofera oblongifolia from Devikot, Jaisalmer

59



aififes gfraes 2015-16
Annual Report 2015-16

AL

ICAR

y &

EE _11 gerp (1) (@) 98 %9 (9)

ISl ¥ SHROT AT W AR o g Yo gIAT AT 50
mfcrerd afgRoT A f3AT 7 urr AT | WAiYe BROT (46
TfcreTd) ISEnT FUB § TAT Fa B (17 wfaerd) SN
HUEer # R T Sefes ISR & dugel # 9gd oA
SEROT U1 AT | drerereln aRReIfl & sl T[T Bl
fafe=T gfaftsat # dial @1 da7s, Bfer & @™, ST Bl
TS U4 TS G IRI8 & ofwls SUTd # A= &ol &l 101
(qrfetant 2.15) |

Tt AIRAT

(@) 3T ¥9 (]) B () 9191 3R (T) Uit ¥ dier
Fig. 2.11 Cordia gharaf (a) tree form, (b) fruiting stage, (c) shrub form, (d) fruits, () seeds and (f) seedling in polybag

started germination after four days of sowing and 50 per
cent germination was recorded on ninth day of sowing.
Among the accessions, maximum seed germination
(46%) was recorded in Badabagh and minimum (17%) in
Dangri collection. Collection from rangeland area
showed very poor germination. Seedling height, collar
diameter, root length and root-shoot length ratio varied
among different accessions of C. gharaf under nursery
condition (Table 2.15).

qrfefdT 2.15 drermel # & @ fafr=r ufafteal # ofgRrer vd gfg Amel # fafderdr

Table 2.15 Variation in germination and growth parameters of different germplasm of Cordia gharaf under nursery condition

Accession Germination 30 days after sowing 120 days after sowing
(%) Shoot length  Collar dia.  Root length Root shoot Shoot Collar dia.
(cm) (mm) (mm) length ratio length (cm) (mm)
Badabagh-1 46 23.38 3.62 31.8 1.36 87.18 8.68
Badabagh-2 39 19.07 3.41 232 1.22 72.09 7.52
Badabagh-3 36 18.67 3.28 22.3 1.19 62.00 6.46
Barhamsar 35 18.28 3.28 22.5 1.23 56.85 6.55
Amarsagar 25 14.60 3.03 16.2 1.11 57.27 6.75
Jairat 27 17.38 3.22 19.8 1.14 58.06 6.72
Dangri-1 17 15.29 3.15 16.4 1.07 56.44 6.20
Dangri-2 18 17.25 3.29 20.1 1.17 58.31 6.64
Sariya 21 16.78 3.36 18.9 1.13 60.77 6.68
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Integrated farming system for enhancing economic
resilience

Improved varieties of pearl millet, mung bean and
clusterbean were tested under arable, agroforestry (P.
cineraria + crops) and agri-horti systems (Z. mauritiana +
crops). The productivity of pearl millet variety MPMH-17
was highest irrespective of the system (Table 3.1). There
was a perceptible decrease in grain yield of pearl millet
under tree based systems compared to arable except for
HHB-67. Among mung bean varieties, IPM-2-3 and GM-
4 gave higher seed yield than SML-668. Maximum yields
were recorded under arable cropping, except SML-668,
where maximum yield was recorded under ber based
system. Among clusterbean varieties HG-2-20 out-
performed other varieties under arable system (520 kg
ha') while RGC-936 gave highest yield under
agroforestry and agri-horti system (460 and 480 kg ha™).

TADBT 3.1 WG BAA B [l H1 fa= S gonferdl § e (.. i gacR)
Table 3.1 Grain and stover yields (kg ha™') of kharif crops under various farming systems

Crops/varieties Agroforestry system with ~ Agri-horticulture with Arable farming Average
P. cineraria Z. mauritiana
Grain Stover Grain Stover Grain Stover Grain Stover

Pearl millet

HHB-67 472 1960 460 1750 480 2280 471 1997
MPMH-17 509 2083 520 1932 720 2240 583 2085
MBC-2 430 2043 346 1760 620 2270 465 2024
CZP-9802 445 1938 398 1789 600 1840 481 1856
Mung bean
IPM-2-3 280 692 297 1000 322 1030 300 907
GM-4 272 783 295 1050 300 980 289 938
SML-668 220 680 290 767 236 870 249 772
Clusterbean
HG-2-20 419 1600 455 1667 524 2100 466 1789
RGC-1003 320 1333 400 1633 347 1420 356 1462
RGC-1017 390 1567 487 1700 416 1660 43] 1642
RGC-936 460 1537 480 1800 466 1640 469 1659
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The productivity of grasses in various pastoral
systems under IFS decreased when grown in combination
with trees/shrubs except with ber (Table 3.2). Maximum
decrease was recorded under Colophospermum mopane
based systems. However, total dry fodder production
enhanced due to additional availability of top feed from
the trees. In treatment group, nine bucks and six rams of
arid breeds were fed on Cenchrus ciliaris grass, and
loppings of C. mopane (25 kg) grazed near tree itself in
silvipasture system of IFS for 6 months. A control group
of similar number of animals was maintained on grazing
on Cenchrus dominated naturally grown protected
pasture with monsoonal forages and Prosopis cineraria
for lopping. Sheep did not prefer to browse on C. mopane
leaves while goats took lot of time to masticate its leaves.
After a period of 4 months growth rate of bucks under
treatment group became less compared to control group.

Production potential of agri-silvi-horti system with
micro irrigation system

The fruit and trees in agri-horti-silvi system showed
significantly higher plant height, stem girth and tree
canopy with intercropping of different crops than no
intercropping under drip and sprinkler irrigation systems.
Better growth attributes of citrus, mopane and shisham
were recorded at recommended dose of nitrogen through
50 per cent FYM + 50 per cent chemical fertilizer.
Maximum plant height, total dry matter yield and grain
yield of rainfed intercrops (moth bean, clusterbean and L.
sindicus) were recorded in intercropping with citrus. Aloe
vera gave highest green pad yield of 94.4 t ha with gonda
followed by bael whereas growth of L. sindicus was

aifersr 3.2 faffr=r arfe) oRT ugfoal & aRT ScTedhdr

Table 3.2 Fodder productivity under various pastoral systems

Pastoral systems

H. binata + C. ciliaris

C. mopane + C. ciliaris

C. mopane + C. ciliaris

A. excelsa + C. ciliaris

Horti-pasture (Z. mauritiana + C. ciliaris)
Sole pasture (C. ciliaris)

Natural pasture

Tree density
(trees ha™)

Dry matter yield (kg ha™)

Grass Leaf Total

120 1581 600 2181
198 1088 1171 2259
78 1810 612 2422
90 1796 378 2174
120 1825 640 2483
- 1920 - 1920

- 675 - 675
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adversely affected. Yield of intercrops (kharif and rabi)
were adversely affected in intercropping with mopane
whereas 59.6 and 28.5 per cent higher yield of mustard,
105.5 and 31.5 per cent higher yield of mung bean, 100.5
and 165.8 per cent higher yield of clusterbean was
observed with citrus over mopane and shisham,
respectively. The highest chlorophyll content in
clusterbean (2.44 mg g"') and mung bean (2.62 mg g ') and
chlorophyll a/b ratio was recorded in intercropping with
citrus and lowest was with mopane. Lowest leaf water
potential was observed with mopane (-6.99 MPa)
followed by citrus (-5.51 MPa) and shisham (-3.58 MPa).
In mopane percentage of primary roots in first two zones
(0-30 and 30-60 cm depth) was more than 72 per cent and
average horizontal spread was 2.38 meter in radius with
rooting angle of 78°. System productivity in terms of
clusterbean equivalent yield (CEY) was highest in
clusterbean-barley intercropping with citrus (6576.11 kg
ha") under sprinkler irrigation which was significantly
higher over rest of the crop sequences and their sole
cropping.

System productivity of rejuvenated ber based system

Intercrops had distinct effect on ber yield which was
highest in intercropping with mung bean followed by
pearl millet and senna. Among ber varieties, Gola yield
was highest followed by Seb and Umran with mung bean
intercropping. Yield of all the three intercrops i.e. mung
bean, pearl millet and senna was higher in 6x12 m than in
6x6 m spacing of ber. However, total system productivity
in terms of ber equivalent yield was higher in 6x6 m
spacing because of more number of ber trees in closer
spacing (Table 3.3). Overall highest system productivity
(10.237 tha) was recorded in Gola + mung bean in 6x6 m
and minimum (3.347 t ha") in Umran + senna in 6x12 m
spacing. Gross as well as net returns were also higher with
mung bean intercropping in closer spacing. Highest gross
(X 270110) and net returns (¥ 146518) were obtained with
Gola + mung bean in 6x6 m and minimum (X 147760 and
42630) in Umran + senna in 6x 12 m spacing.

Grass-legume mixture for quality fodder in Gujarat

Dicanthium annulatum recorded maximum plant
height and number of tillers per plant (118 cm and 115)
followed by Sporobolus marginatus (110 cm and 80) over
rest of the sole treatments. In combination of Clitoria
ternatia, higher plant height and number of tillers per
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Table 3.3 Total system productivity and economics of rejuvenated ber based system

Treatment Total system productivity
(tha™)
Spacing Varieties Mung Pearl Senna
bean millet

6x6m Seb 8.54 6.96 5.47
Gola 10.24 7.92 6.57
Umran 6.26 5.52 4.44

6x12m Seb 5.57 4.67 3.49
Gola 6.4 4.87 4.04
Umran 4.59 3.55 3.35

Mean 8.34 6.8 5.49

6x6m

Mean 5.52 4.36 3.63

6x12m
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s gl SUST (3267 5.3, TftT 2acaR) €1 |

fRIZ0T & Heprared, 1.5, 3.0 MR 4.5 7 Ui gHCIR W
@ TANT 9 fad # 60.7, 107.2 3R 185 Ufwrd @R R H
298, 52,5 3R 76.7 Uferd IuST # gfg g2 | AR WA DI
SUST 3l MR W, faet (859 T, uftr 2aear) 3Rk
TR (809 1. U BacaR) B | AfTH SUST 4.5 T4
g 2aCIR WIE & SYART & A1 gl # 400 fham ufa
TIIR A G B YA IR W & A9 PleAwd B
fosda & U< g2 | W W @ wANT R Sifde die
M= & fsdra | drsdl gIRT Uar gU R &l gl §
faer # 87 ufoerd ik IR & JREIRTIAT NP =ge § 92
iR @1 B g8 | URURS TG @1 e i # w1
TN BR- & foIv faapRid Hieiersy & Idg IR d 9dg &
I @1 STeM WR TR & IA1e+ 7 10.4 Hfaerd gfg g8 |

SIRT IR 9 @l fad a1 9R & 91€ |afdat &
SR Sarted far 11 | fOd & 918 SIS HEe dl o]
H IR & 915 IS A H OIRT IR I BT USTdR
14—23 Tferd e off | 1\ @ Wt 3R Sig HIeARd
Ryt & [gH TANT | IHaT I H 39 Ufrerd 37k gperar
R # 32 HfcRrd 1 HH g% | Seead SIRT I (623 T
i gaCIR) IR S U (808 foh. T, Uil acaR) 4.5

Gross return Net return
® ha™) ® ha™)

Mung Pearl Senna Mung Pearl Senna

bean millet bean millet
246200 208890 183980 122608 92098 74388
270110 237720 207130 146518 110928 97538
197860 175720 153340 84268 68928 63748
167040 140010 114700 74640 64530 56920
192060 146130 131260 99660 70650 63480
147760 106380 104410 55360 50900 42630
238057 207443 181483 117798 90651 78558
168953 130840 116790 76553 62027 54343

plant were more in Dicanthium annulatum (117 cm and
101) and Sporobolus marginatus (108 cm and 83) in
comparison to remaining grasses in intercropping
treatments. Cenchrus setigerus yielded maximum leaf-
stem ratio in sole (1.10) as well as in intercropping (1.40)
with Clitoria ternatia in comparison to rest of the
treatments. Dicanthium annulatum + Stylosanthes
hamata intercropping system produced maximum fresh
(7400 kg ha') and dry matter yield (3267 kg ha") over
other combinations.

Organic production system for high value crops

Application of 1.5, 3.0 and 4.5 t ha' compost
increased sesame seed yield by 60.7, 107.2 and 185 per
cent and clusterbean yield by 29.8, 52.5 and 76.7 per cent
over control. On the basis of four year yield data, the
highest yields of sesame (859 kg ha') and clusterbean
(809 kg ha™) were observed with the integrated use of 4.5
t ha’ compost and 400 kg ha' neem cake as soil
application and use of need based biopesticide. Neem
cake was found to be effective in keeping population of
termite and white grub below economic threshold level
while spray of biopesticides reduced the incidence of
bacterial leaf blight in clusterbean by 92 per cent and
micoplasmic disorder in sesame by 87 per cent.
Clusterbean yield increased by 10.4 and 28.3 per cent over
conventional method with surface and sub-surface
application of compost through manure applicator.
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AYh wY W 5 T Sifdd Wre AR 40 {61 T30 afd
TICIR BT TANT B W &I SIfdds Bl 0.28 UTerd of |
feerssivae wfafafr  demr waRRE SseRiee

Cumin and psyllium crops were taken during winter
season after sesame or clusterbean. Yields of cumin and
psyllium were 14-23 per cent higher when grown after
clusterbean as compared to the crop grown after sesame.
Soil application of neem cake combined with biopesticide
spray reduced incidence of blight by 39 per cent and wilt
by 32 per cent. Highest cumin (623 kg ha™) and psyllium
(808 kg ha') yields were recorded when grown after
clusterbean with 5 t ha' compost application and
combined application of neem cake and biopesticide.

Long-term fertility trial on pear]l millet

Continuous cropping (23" year) of pearl millet,
without and with fertilizer (N 40 kg ha™) application, gave
669 and 1103 kg grain yield ha" (Fig. 3.1). Adoption of
pearl millet-clusterbean rotation resulted in significantly
higher grain and stover yield (767 and 1890 kg ha™)
compared to continuous cropping of pearl millet (669 and
1314 kg ha™). Fallow-pearl millet produced 42.6 per cent
higher grain over control. Application of 20 and 40 kg
N ha'' significantly increased grain yield (914 and 1103 kg
ha”, respectively) over control. Nitrogen applied through
organic source or combined source (organic + inorganic)
led to further improvement in production. Application of
2.5and 5t FYM ha" produced 1205 and 1222 kg grain
ha', respectively. The maximum grain yield (1705 kg ha™)
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Fig. 3.1 Grain and stover yield (kg ha") and harvest index of pearl millet
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g (qor ISt aredieRoT & 100, 90, 80, 70, 60
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$CEI-3, $CISI—4 Tl seRI-5 ¥ AT fBar T g),
=S (0, 10, 20 TT 30 fh.IT. U gacaR) qem Riams x
TAGT BT URWRS YHTd el b SIS qAT Siel
IATEHAT TR A1 917 17 | RATS ST A3 BT B+l e
TR IO H AT 3l T R Ri=s & I, ST,
A2 WRI R Afta oot # Arefes rvaR e o | Riang
% $CITH WR W SCISI-3, SCISI—4 TAT ICIS—5 KR DI
T | HHI: 1.2, 1.6 TAT 2.4 IO b IS U<l g
(s 3.2) | =99 & TANT 9 SUS # WrRie gfg g8 den
AT DI 10, 20 TAT 30 B3I Ul FaCIR @1 <X A TANT

was obtained with the application of 5 t FYM along with
40 kg N ha". Application of inorganic fertilizer resulted in
maximum harvest index (0.39).

Application of FYM @ 2.5 and 5 t ha increased the
soil organic carbon content and enzymatic activities
(Table 3.4). Maximum soil organic carbon (0.28%) was
recorded with FYM @ 5 t ha' + 40 kg N ha'. The
dehydrogenase activity (DHA) and fluorescein diacetate
(FDA) hydrolysis (protease, lipase and esterase) also
improved with application of organic manure and highest
activity was recorded in FYM @ 5 t ha" + 40 kg N ha
treatment. The bacterial and fungal count was also higher
in INM treatments and showed positive correlation with
DHA, FDA and soil organic carbon. Carbon management
index (CMI) was markedly greater in all the INM
treatments than that of inorganic fertilizer treatments.

Suitable deficit-irrigation schedule to improve
groundnut water productivity

The irrigation levels (100, 90, 80, 70, 60 and 50 per
cent of ETm designated as ETm, ETd,, ETd,, ETd,, ETd,

and ETd,), N application rates (0, 10, 20 and 30 kg N ha™)
and their interaction effects had significant (P < 0.05)

AIfADT 3.4 RIS IdRDI MR I We & @dl 7@l T ISR $T FaT Sifdd PIe, BT Yae Jadid
Td S ERfE oI R g
Table 3.4 Effect of long-term application of chemical fertilizers and organic manure on soil organic carbon, carbon
management index (CMI) and biochemical properties

Treatment SOC CMI DHA
(gke") (ng TPF g
soil d!)
FoNo 1.17 1.00 13.2
FoNyo 1.49 1.04 22.7
FoNyo 1.76 1.03 23.9
FosNo 1.89 1.16 28.6
F, 5N 1.97 1.15 47.1
F, 5Ny 2.04 1.21 50.3
Fs5 0Ny 2.33 1.20 59.8
Fs5 4Ny 242 1.24 63.1
Fs Nyo 2.81 123 68.2
PM-CB 1.71 1.02 26.7
PM-fallow 1.54 0.97 19.6
CD (P=0.05) 0.43 - 10.2

FDA Bacteria (10°) Fungi 10%
(ng Fluorescein (cfugh (cfugh)
g’ soil h)

2.93 8.73 4.67
3.21 14.32 5.38
3.38 15.79 5.36
3.74 18.56 5.94
3.79 18.94 6.09
3.86 19.23 6.48
3.97 28.87 7.43
4.04 28.92 7.39
4.09 31.26 7.74
3.47 12.31 5.42
3.04 13.74 5.09
0.59 ns ns
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effect on yield and water productivity. The pod yield
decreased with increase in water deficit (Fig. 3.2). The full
irrigation (ETm) had 1.2, 1.6 and 2.4 times greater pod
yield compared to ETd,, ETd, and ETd,. Application of
10,20 and 30 kg N ha" had 1.3, 1.5 and 1.6 times greater
pod yield compared to no application of N. The ETm and
ETd, along with 30 kg N ha" had greatest pod yield.
Averaged across N rates, the ETd, had greatest water
productivity in terms of pod yield (WPPY) followed by
ETd,, ETd,, ETd,, ETm and ETd,. Application of 10, 20
and 30 kg N ha' improved the WPPY significantly
compared to no application of N. Yield and water
productivity performance indicated that ETd, (20% less
irrigation application than full irrigation) along with 30 kg
N ha' would be appropriate irrigation and nitrogen
application rates for groundnut production in arid regions.

Weed management in onion in cold arid region

Six treatments consisting of weedy, one hand
hoeing, two hand hoeing, white polythene, black
polythene and saw dust mulch were used to find out
suitable non-chemical approach of weed management in
onion. Major weeds observed were Chenopodium
carinata, Chenopodium album, Malwa neglecta,
Artemesia spp. Among the treatments, hand hoeing (once
or twice) performed significantly well (Fig. 3.3). Onion
yields in one hoeing (16.5 t ha") or two hoeing (17.82
t ha') treatments were at par which were higher than the

5000
(a) (b) (c) .
00 E10 [E20 @30
4000 +
El
2 3000 -1- _}.
o < -} <
Q9 = 3
>
B 2000 + 3
o
1000 +
0 S e
ETm ETd1 ETd2 ETd3 ETd4 ETd5 0 10 20 30 ETm ETd1 ETd2 ETd3 ETd4 ETd5
Irrigation rate N application rate (kg ha 1) Irrigation rate

RF 3.2 el @1 Iust W (@) R, @) Taeq 9o (|) s T536H & IRERE J9E
Fig. 3.2 Effect of (a) irrigation levels, (b) nitrogen application rates and
(c) irrigation x nitrogen application rates on pod yield of groundnut
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Fig. 3.3 Weed management by hand hoeing in onion at Leh
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yields obtained with black polythene mulch (12.64 t ha™)
and weedy check (6.10tha™).

Management of fruit cracking in pomegranate

Leaf water potential, stomatal conductance and
transpiration reduced while relative water content and
photosynthetic rate increased with combined sprays of
borax + ZnSO, along with mulching of tree basin with
black polythene sheet. Further, this treatment also
conserved soil moisture in root zone. Spray of borax 0.4
per cent + ZnSO, 0.5 per cent along with mulching
resulted in minimum cracked fruits (18%) as compared to
control (44.8%) (Fig. 3.4). Cracking could be controlled

® Without mulching

Mean

T6 T7 T8 T9

T1 Borax 0.4%, T2 Kaolin 4%, T3 ZnSO, 0.5%, T4 Borax 0.4%+ Kaolin 4%, T5 Borax 0.4%+ ZnSO, 0.5%, T6
Kaolin4% +ZnS0, 0.5%, T7 Borax 0.4%+ Kaolin 4% + ZnSO, 0.5%, T8 Water spray, T 9 No spray

I3 34 45— RiaE # MR & el & Wed W A= ITaRt &1 g9
Fig. 3.4 Effect of treatments on fruit cracking (%) of pomegranate under drip irrigation system
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by proper irrigation (by drip irrigation system), soil
moisture conservation (by mulching) and balanced
nutrients (by 0.4% borax and 0.5% zinc sulphate) along
with regulation of plant water relations and
photosynthesis (by foliar sprays of 4% kaolin).

Utilization potential of Opuntia ficus-indica

Six villages across rainfall gradient of 119 to 760
mm in Jaisalmer, Jodhpur, Bundi and Tonk in Rajasthan
and Bhuj, Gujarat were supplied with cactus pear (10
cladode/site). Survival was slightly better in low rainfall
region of Jaisalmer and Jodhpur (39-68%) compared to
that in Bundi (40%) and Tonk (26%). Further, 50 cladodes
planted in October 2015 had 100 per cent survival and
attained 9-56 cm height in Chandan followed by 5-52 cm
in Lawan. In Bhuj, average survival at 10 sites was 68 per
centand 1-6 cladodes regenerated per plant.

Establishment and utilization of cactus pear (Opuntia
sp.) in Kachchh region

Different clones exhibited wide variation with
respect to height, no. of cladodes, spread, cladode
thickness and other growth characteristics. After one year
growth of 30 clones, the plant height varied from 30 to 102
cm, no. of cladodes from 3 to 34 and thickness of primary
cladode from 0.7 to 4.5 mm. The clone from CAZRI
Botanical Garden recorded highest no. of cladodes (34)
followed by local accession Kukma (16.7). Other
promising clones were Bianca Macromer, clone no. 1271,
Morado, 1270, White Roccapalumba, 1308,
Gymnocarpe, Rosa Castle Sardo which produced upto 10
cladodes per plant. The average area of cladode ranged
from 113.8 to 354.9 cm’. The accession Roly Poly
produced thickest cladode among 30 accessions and
thinnest cladodes were produced by Piantra-25. Cladode
area per plant was highest for Gymnocarpe (354.9 cm’),
followed by clone no. 1287 (345.9 cm’). The accessions
Red Santa, Margherita Belice and Piantra-25 recorded
lowest cladode area per plant (104.6-113.8 cm”). However
the photosynthetic area was higher in accessions CAZRI
Botanical Garden, Kukma, Bianca Macromer, clone no.
1271, White Roccapalumpa, Gymnocarpe. All the 64
available accessions were also maintained and multiplied
innursery (Fig. 3.5).
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Physiological-biochemical and yield responses of
clusterbean to salicylic acid and its derivatives

The seed priming with salicylic acid (SA) and its
derivatives (thiosalicylic acid: TSA and 5-sulfosalicylic
acid: 5-SSA) significantly (P <0.05) improved membrane
stability index, guaiacol peroxidase (GPOX), nitrate
reductase (NR), malate dehydrogenase (MDH) and seed
yield. The seed priming with SA and its derivatives gave
7-21 per cent higher MSI, 12-23 per cent higher GPOX,
10-24 per cent higher NR and 8-22 per cent higher MDH,
measured at 40 DAS, compared to water soaked control
(Fig. 3.6). The maximum improvement in MSI, GPOX
and seed yield was recorded with 1.5 mM 5-SSA followed
by 1.5 mM SA and 1.5 mM TSA over water soaked
control. The activity of malate dehydrogenase varied from
751 t0 911 umol min” mg"' protein, being highest with 1.5
mM TSA followed by 1.5 mM SSA.

Bacterial and fungal endo-symbiosis for management
of abiotic stresses in plants

Effect of bacterial endosymbionts and salinity on
two cultivars of groundnut (V1:TG-37A, susceptible to
salinity and V2:GG-2, tolerant to salinity) were evaluated
againt three salinity levels namely SO-control (no added
salt), S1-saline water of 3EC and S2-saline water of 6EC.
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Fig. 3.6 Effects of seed priming with SA and its derivatives on (a) MSI and MDA, (b) activity of NR and GPOX, and
(c) activity of MDH and seed yield of clusterbean
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Seeds of groundnut were treated with distilled water (T1),
with three bacterial endosymbionts namely Bacillus
firmus JN 22N (T2), B. tequilensis SEN 15 (T3) and B.
subtilis REN 5IN (T4). The pod and haulm yields
increased by 14.6 and 10.8 per cent at 6 EC of irrigation
water by inoculation with B. subtilis and by 16.1 and 18.4
per cent of pod and haulm yields, respectively at no
salinity of irrigation water when inoculated with B.
firmus. Inoculation with B. tequilensis did not affect the
pod and haulm yields of groundnut.

Seed treatment with Pseudomonas maxicano (R47)
produced maximum pod yield of 2163 kg ha™, haulm yield
of3638kgha’, closely followed by treatment with Sen 15
and J22N (pod yield 2119-2003 kg ha”, haulm yield 3391-
3284 kg ha™) in summer 2015. During kharif, the highest
groundnut pod yield (1807 kg ha") was recorded in seed
treatment with JN22N followed by seed treatment with
R47 (1774 kg ha™) which were 19.07 and 16.9 per cent,
higher over control. The haulm yield increased by 23.4
and 20.5 per cent due to seed treatment with JN22N and
R47, respectively over no seed treatment.

At five farmers' fields, seed treatment with Bacillus
firmus increased pod and haulm yields by 23.4 and 9.4 per
cent compared to yields with no seed treatment. The
maximum gross returns of ¥ 78,415 ha" (19.6% higher)
along with the highest BCR of 1.70 were obtained under
the seed treatment with B. firmus as against gross returns
of 65556 ha” and BCR of 1.57 under control.
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Carbon sequestration potential of agroforestry
systems

Carbon status in arid soils was highest in forest land
followed by pasture and lowest in cultivated soils in
Jaisalmer district. Agroforestry system involving
Prosopis cineraria + Cenchrus ciliaris stocked maximum
soil C followed by Hardwickia binata + C. ciliaris.
Farmlands of arid zone can be potential sink of carbon in
tree-crop-grasses-continuum in [FS mode as evident from
29 per cent higher C accumulation both in biomass and
soil in 14 years (Table 3.5). The order of C stock was
silviculture > H. binata based agroforestry > silvipasture
> horti-pasture > agri-horticulture > agri-pasture > P,
cineraria based agroforestry systems. Grass based land
use systems had higher sequestration rate (0.42-0.58 Mg C
ha' y"') than crop based systems (0.27-0.36 Mg C
ha'y™).

Litterfall from agroforestry systems

Maximum litter fall was from Hardwickia binnata
i.e. 58.49 gm” followed by Prosopis cinerariai.e.52.76 g
m” and Tecomella undulatai.e. 15.78 gm” during 2015. In
P, cineraria and H. binata, maximum litter fall was in the
month of April and in 7" undulata maximum litter fall was
in September. The above ground biomass of P. cineraria
and H. binata trees varied between 68.10 to 213.83 kg
tree” and 43.09 to 152.20 kg tree”, respectively while in 7.
undulata average biomass was 57.97 kg tree’ among
different diameter classes.

arfeld! 3.5 FHfad Y yomell & fafs sraal § Prea FUgr

Table. 3.5 Carbon sequestration in different components of integrated farming system

Systems Carbon stock (Mg ha) Carbon sequestration
Biomass Soil Total rate (Mg g y-l)

Arable 0.72° 18.11% 18.83"

Agroforestry (P. cineraria + crops) 2.55° 18.71%¢ 21.26™ 0.27
Agroforestry (H. binata + crops) 6.83¢ 17.40¢ 24.23° 0.30
Agri-horticulture (Z. mauritiana + crops) 0.59* 22.14 2273 0.36
Horti-pasture (Z. mauritiana + grasses) 3.41% 20.24° 23.64% 0.42
Silvipasture (C. mopane + grasses) 4.41° 19.24% 23.65™ 0.58
Pasture 3.520 18.50°° 22,02 0.43
Silviculture (A. tortilis sole) 6.35¢ 34.71 41.06 1.10

IFS system (av.) 24.90
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Litterfall from fruit trees, shrubs and grasses

Among fruit tree species, maximum litterfall was
observed in Citrus aurontifolia (554 gm™y") followed by
Cordia myxa (326 g m”y") and Aegle marmelos (292 g
m” y') in Bikaner region. Between the two shrubs,
Calligonum polygonoides (281 g m” y') accumulated
more litter as compared to Haloxylon salicornicum (176 g
m’y"). Litterfall from Cenchrus ciliaris (55 gm”y") was
higher as compared to Lasiurus sindicus (41 gm”y™).

Spatial assessment of soil organic carbon in ber based
land use systems

SOC stock was assessed in a 35 year old ber orchard
under different production systems i.e. sole plantation of
22 cultivars, block plantation under low lying areas, mix
orchard with fig and lime and intercropping with mung
bean, pearl millet and senna (Fig. 3.7). SOC concentration
decreased with soil depth (0.39% in 0-15 and 0.33% in 15-
30 cm depth). Highest SOC stock (24.58 tha™) in 0-30 cm
soil layer was observed in block plantation of ber (Gola)
under low lying conditions. Ber cv. Tikadi recorded
highest SOC stock followed by Gola, Seb and it was
minimum in ZG-3. Order of SOC stock in ber +
intercropping system was mung bean > pearl millet >
senna> no intercrop (Fig. 3.8).

o 3.7 fAfy= srTar Scare yonferat &1 A=

Fig. 3.7 Layout of various horticultural production systems
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Fig. 3.8 Spatial distribution of soil organic carbon in various horticultural production systems

TICIR) 0—30 H.H. BT TEvE W et &3 # Reod ® &
AR ¥ U AT | SR DI feCme! ToricT @ sfsar & =i ol
el # o1 AT H HaT Sifdd HIe BT SHE gm0
(=1 3.8) | S a1 T, W TAT RATH STSSi—3 TSI
@I SREAT & A Ja&T e HIe BT ST UrT AT |
JAAR Tl H & SIfdd BIe BT AfTHTH FIST IR B
AT T B TR Wl IAD dI8 HAI: R D A1
IIORT, HIAMFE! JoAT {497 3 ae Wil 3 uram 127 |
HRIUR A UICRE 31 gaeid g SHdl g W)
RIC)

BAUR A UICRIIA DI ATl I BI & arell
T Bolls @ UYgAN BHIFCHoTd Holg 9 YeRforerd
ST & W9 H DI A G 39 AT H YH Hollg
gereiierdr # a1fdre Fardl url W | g @ el & e
T Sifds AT & IR I W & b BeduR &T uref3rm
IRE B w7 F STINT fha1 ST AhdT 2 | BT dog
ERT IYATRT BRIIR (500 YIGITH) I U< SUST IR
JARD] BT ATAT ¥ 13 fererd 31feres e g3 |
IURTE feT T BT ST

forge 9 gie ora a9 @1 ufdar # I
JUfITE USTelf & MU SUIART @ foly 3T UdR & Ua
o T erufdre yaTelf &1 SUAnT Afestal @ 415l BT 3T
& AEIH & W9 H Qd 7T 1ol & w9 H | TAN H g8 g
T & T 95 Ufeerd <ATeR @ 19T JMUfRne 9 diaifie
RIER—aRTER T B 919 714 H 39 91 {6 prapifue §

Solubilization of potassium from feldspar and its effect
on wheat

Two potassium solubilizing fungi were identified as
Fomitopsis meliae and Aspergillus tubingensis and their
gene sequences were submitted to NCBI. Of the two,
Fomitopsis meliae was a better solubilizer. Utility of
feldspar treated with Fomitopsis meliae, as source of K,
was tested in wheat crop. Wheat grain yield obtained after
application of 500 ppm feldspar was about 13 per cent
higher than that obtained even after application of
recommended levels of NPK.

Possible uses of lignite waste

A process of preparing humic acid from lignite had
been developed in which only a small fraction of lignite
gets converted to humic acid and the rest is discarded as
waste. For utilization of this waste in a useful way, two
approaches were followed: as an economical medium for
raising vegetable seedlings and as a soil additive.

Highest germination (95%) of tomato seeds was
observed in medium consisting of lignite waste and
cocopit (50% each) which was comparable to that in
cocopit alone conventionally used for this purpose. It was
observed that lignite waste absorbes 1.5 to 2 times more
moisture than its weight. The saturated soil lost most of'its
moisture within 48 hrs at 37°C, whereas lignite waste still
retained more than 40 per cent moisture. Even after 96 hrs
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under similar conditions, the lignite waste retained about
13 per cent moisture. Thus the lignite waste left after
humic acid extraction can possiblly be used for raising
vegetable seedlings and for enhancing water holding
capacity of'soils.

Biosynthesis of nanoparticles and their effect on
germination and soil biological health

Pure cultures of 12 macro fungi and four pathogenic
fungi were raised for testing the potential of their
extracellular enzymes for synthesis of molybdenum nano-
particles. Simultaneously, five material of biological
origin were also screened for biosynthesis of
nanoparticles of copper from copper sulphate and copper
acetate, with two samples showing biosynthesis of
nanoparticles (25-30% particles below 100 nm with
average particle size of 140-200 nm).

Various salts of Cu and Fe were tested (with and
without priming) for wheat germination. Germination
percentage decreased due to priming at higher doses (100
ppm) of various salts. CuSO, negatively affected seed
germination (both with and without priming). Bulk and
nano CuO did not show significantly negative effect on
seed germination. Application of Cu and Fe nano/bulk
particles showed no definite trend on soil enzymatic

activities (dehydrogenase, fluorescein diacetate, alkaline
phosphatase and acid phosphatase).
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Soil and crop productivity in a khadin system

Total annual rainfall of 373.2 mm was recorded in
the Bambore watershed area whereas seasonal (June-
July) rainfall was 324.9 mm. The maximum rainfall of
50.6 mm was recorded on 13" August. Ten rainfall events
of more than 15 mm generated runoff in the watershed
area. Gauging was done at two sites for the measurement
of runoff. Maximum runoff of 21.3 per cent and 22.7 per
cent were observed at Gauge-I and II respectively for the
rainfall event of 50.6 mm that occurred on 13"August,
2015 generating runoff of 14496 m’ and 41086 m’ at
Gauge-I and II. During monsoon season, total 64377 and
181366 m’ runoff was generated from Gauge-I and
Gauge-I11. Sharp peaks in time-discharge curve at Gauge-1
(Fig. 4.1) indicate quick concentration of runoff due to
steep slope and smaller catchment area whereas delayed
and broad peaks at Gauge-II indicate higher time of
concentration due to flatter slope and larger catchment
area.

During kharif season, soil application of ZnSO,
recorded 24 and 23 per cent higher grain and straw yield of
pearl millet (MH-169) over control (Table 4.1). The grain
and straw yield increased to the tune of 20 and 21 per cent
due to foliar application of thiourea and 1 per cent NPK
over water sprayed control.
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Fig. 4.1 Baorali-Bambore hydrograph (a) Gauge-1, (b) Gauge-II
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Table 4.1 Effect or soil applied zinc and foliar applied NPK and thiourea on yield of pearl millet in Bambore khadin

Treatment Straw yield
(kg ha™)
Control 2412
Zinc 2957
CD at 5% 364
Control 2417
Thiourea 2719
1% NPK 2917
CD at 5% 275
WS 93 W TgSIaforde R
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Grain yield Biological yield
(kg ha™) (kg ha™)

1228 3640
1521 4478
151 367
1245 3662
1385 4105
1494 4411

96 345

Hydrological monitoring of a khadin system

Khadins were constructed for cropping on conserved
moisture in target villages of Barmer and Jaisalmer
districts. Over 15 mm rainfall events resulted in runoff. In
khadins of Barmer, siltation ranged from 10.8 to 509.3 t
and in khadins of Jaisalmer it ranged from 8.9 to 627.52 t.
Highest siltation was observed in khadin of Mr. Hukam
Singh at Dhok, Barmer and khadin of Mr. Takhat Singh in
Jaislamer (Damodra).

Soil erosion productivity models for Kachchh region

Total 346 mm rainfall occurred in 10 rainy days with
262 mm (76%) rainfall received in 3 consecutive days, i.e.
27-29 July 2015. Therefore, runoff and soil loss samples
could be collected only once. Field view of the experiment
showing multi-slot divisor installed at outlet of various
treatments is shown in Fig. 4.2. The minimum soil loss
occurred from intercropping treatment of sorghum and
mung bean (2.34 g m”) which was found to be 26 and 35
per cent of the maximum soil loss from the control
treatments of cultivated fallow (9.10 g m”) and
unploughed fallow (6.76 g m”). The Land Equivalent
Ratio was highest for intercropping treatment of sorghum
and mung bean (1.35) followed by intercropping
treatment of sorghum and clusterbean (1.25).

Quantification of evapotranspiration of groundnut
and summer clusterbean

Actual evapotranspiration (ET,) of groundnut crop,
grown in kharif season, was recorded with mini-lysimeter
(Fig. 4.3) from 40 days after sowing at 100 per cent
irrigation level (50 mm cumulative pan evaporation), 80,
60 and 40 per cent irrigation levels. The ET,. values were
358.4,282.7, and 269.6 and 226.2 mm under 100, 80, 60
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Fig. 4.2 Multi-slot divisor installed at outlet of (a) control treatment (b) sole pearl millet, and
close-ups of (c) sole pearl millet and (d) intercropping of pearl millet and clusterbean crops

q1E 80, 60 TG 40 U RiATs WX UR HHIT: 282.7, 269.6
U4 226.2 A aafera fdar 747 | 90 IR WS R # Y
100, 80, 60 Ud 40 Hfcrerd RiaTs WX TR arsdicdSid &I AT
AT 662.4, 574.6, 442.2 TG 313.4 3. AT 10T | Hrhetl
BT IATET 100, 80, 60 Ud 40 Hfererd RS WX TR HHI:
1.6, 1.3, 0.9 T4 0.7 e Ufd 2acAR 3R W™ IR PT ITEH
PHHYT: 210, 2.08, 1.76 UG 0.36 T Wl TICIX YT 14T |
TeT3l 31T W UE 3Mdherd fohar 737 fh 20 uferera i &4
T IR el & IR H 18.4 TR &I HHI Mg, T8l
T WR R WS R IAed § R 0.9 ufderd &1 &
3T |

Bl T4 A TR Piyar~re) 3 gar =+ wveor

TTefl SAHIT | BT (G913 fa=7re]) Ta ame (Wave
HEIGTIv) SR BT Ughd § g (& IR 919 &I
Heg) B W AR (2154 T U gaIR) T T IR (5.67
T Ufd BaCUR) BT AfABTH IUTET DI &l g1 8 Hl. x
4 7. ¥, f991 W1 & 9 5 < Ui 8IS BT & I MR Bl
Qre, & A1 U 831 (FRIF 4.437) | 519 9TH & Hels Tb
IR P TS AT AfTHH B AR (9.86 7 U TFcAR) Td G

and 40 per cent irrigation levels, respectively. ET. for
summer clusterbean was found to be 662.4, 574.6, 442.2
and 313.4 mm with the same set of irrigation levels.
Groundnut yield was 1.6, 1.3,0.9 and 0.7 t ha at 100, 80,
60 and 40 per cent irrigation levels while for summer
clusterbean yield was 2.10, 2.08, 1.76 and 0.36 t ha’,
respectively. The decrease in the irrigation amount by 20
per cent resulted in yield reduction of 18.4 per cent in
groundnut crop whereas for summer clusterbean it was
only 0.9 per cent.

Soil and moisture conservation in Pongamia and
henna based agroforestry system

In Pongamia pinnata and Cenchrus setigerus based
agroforestry system in Pali region maximum forage
(21.54 t ha') and dry fodder (5.67 t ha") yield of C.
setigerus was recorded in tree spacing of 8 m x 4 m
without trenching with application of FYM @ 5 t ha'
when harvested in two cuts (Fig. 4.4a). While with one cut
harvesting of C. setigerus maximum forage (9.86 t ha™)
and dry fodder yield (3.94 t ha') was recorded in tree
spacing of 5 m X 4 m without trenching with application of
FYM @ 5 t ha'. Mean tree height (168.7cm) was found
more with FYM application @ 5 t ha” over without FYM

78



oMY SUfeer

Research Achievements

R 4.3 AT SAIer # el gd W R B B

Fig. 4.3 Groundnut (left) and summer clusterbean (right) crops in mini-lysimeter

IR (3.94 T UM 2FCTR) BT UG HRol gef Gl 5 HI. X 4
A1, o1 @18 &, 3R 5 1 Ul TdeaR Bl &% A TER Bl
Qg STeT~ IR UTS G317 | HRol UIe B S HaTs (168.7 4.
A1) 5 1 Ui aCIR B &R W TR Bl @Ig STa IR &1
MR B WrE DI o1 H (1339 AAL) SIrar yriy W1,
STafh BfeR BT a4 (3.02 FH) &9 MR & @re Sreq
UR 5 T Hfd gFCIR DI &R 3 AR Bl WIE BT il H (2.33
JH) SITET 9T AT | ol Ui Y SiAd TS (1464 .
/) @Tg (@0 AL x 50 HAL) & AT HH UG 991 @18 B
T SATET TS T8 (157.7 AAL) |

WES] (Treifrar gfaY) STenRd Siara ugf
(IR er<iad) H HEd Er‘?r |ASd @ o U
(1039—1741 BT Ufd BaeR) R FEN SuTe= ugfa
g9 91 HealaR ucal (T 4.49) (483—1671 fhur. ufa
TFRR) UEfT H T g8 | 3 SUERI AT FELITAR 141,
1:2, 1:3, 1:5, 3 HI. AISI HELT Ual, 6 HI. ArS! Agal Tot, RIw
R, ¥ IS BRIGHS el gl T3 |

(133.9 cm), whereas, collar diameter (3.02 cm) was found
more without FYM in comparison to FYM application @
5t ha' of (2.33 cm). Mean tree height (146.4 cm) of
Pongamia with trenching (40 cm x 50 cm) was found less
overno trenching (154.7 cm).

In henna (Lawsonia inermis) based agroforestry
system (intercropped with clusterbean) highest henna dry
leaf yield (1039-1741 kg ha") was recorded under sole
henna production system followed by henna:clusterbean
(Fig. 4.4b) strip (2.4 m) (483-1671 kg ha') dry leaf
equivalent yield. Yields under other treatments i.e. henna
clusterbean in 1:1, 1:2, 1:3, 1:5 row ratio; 3 and 6 m wide
henna alley, sole clusterbean were found less
remunerative.

Soil compaction and its amelioration in relation to
crop root growth

Observations were made on clusterbean and sesame
roots in 16 farmers' fields four each in Molasar, Sobhasar,

3 4.4 BT (31) U9 H8dl (q) ARG Hiaria
Fig. 4.4 Pongamia pinnata (a) and Lawsonia inermis (b) based agroforestry system
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Khiran and Seruna soil series in Bikaner, Churu and
Nagaur districts; cone index were also recorded for
assessing subsurface soil compaction. The roots of both
the crops grew to maximum depth in Khiran followed by
Molasar, Sobhasar and Seruna soils (Table 4.2). This was
in agreement with the cone index values for these soils
(Fig. 4.5). Growth of 27 per cent of clusterbean and 55 per
cent of sesame roots were not normal (Fig. 4.6), due to
constraints imposed by subsurface compaction. More
constraint was exhibited by sesame than clusterbean.

qiferdT 4.2 IR fHAM & Wdl 9 UAd H A9 TAT B STei Bl 9 31fddd Tewrs 9 A gfe (AT

Table 4.2 Maximum depth + standard error (mm) of roots averaged over four farmers’ fields and
three samples each in the same soil series

Soil series Clusterbean Sesame
Mean depth Median depth Mean depth Median depth
Seruna 296+13 287 205+22 219
Sobhasar 304+17 301 215+14 230
Molasar 328+22 350 218+20 213
Khiran 330+18 312 244422 232
2500
——Seruna Sobhasar Molasar = Khiran
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Fig. 4.5 Soil depth vs. cone index in different soil series

o 46 faml & Wal & ura fagpd oS

Fig. 4.6 Deformed roots in farmers' fields
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ORI 5: G[EF IeuTe JUR Td gaeH

Theme 5: Improvement of Livestock Production and Management

ARIRBR A B T BT YSTH

IRARER X DI T} I, €THA G TR ARFITE
& IR 3@ AT iR IMATIHAIAR dieT f&ar 7| 39
ITEA IR UST & UG BT Hedidh [hT 137 | Totesal
P Ul A DI S 46.51+2.48 AL &1 | 305 AT & 3fad
DI ¥ AT A 2049.59+106.17 <ile” g AT 325 fa=
@ GBTA | 2183.85+127.68 Ty ¥ U fdhaT AT |
3T el # 6.7140.34 TiICR Y < I &I UTS TS |
U H 3T 99T B AET 4.13+0.06 Uferd W& | SiAaH
R B gy A o Bl M@l TAT RAld SFARTA HHA:
66.77+11.70 TAT 387.66+-18.03 &= aram 717 |

MeE & foTT TF & I &) Sagaehdl

s &3 H gAY S dTell ARURESR 3R 6T T &
TERIT # TR S dTell 3R 91 H IR RIATY ST aTed]
UG T Ud quidl &I Uil & ATaeaehdl ST SIEyR vd
DR 4 g b 737 | JU g Bl AR ARIRSY
T # RS T DY STV TR ST dTel] 3R TS | IGHR
RIce 9 arell <l Refaai & ot ofds o
(TfoTepT 5.1), TR ARURSR AT DI G IedTa+ &THT ST
T BT 310eTT SATeT o, RTNTd HROT ARIRGR 1 H ufer
Al STer < 31feres g1 &1 SedTa T 83T (TforapT 5.2) |

IS IUTeH B forg SraTferd T ¥ Sierary aRRerfrai

Tie, T SRR H SIITHR) - &1 Ae] BT FaqoT
JETRT IREME H ARS IOl & SIFAR @l I
(o 5.1) | =t & ao # TR A1E 9 gfg g8 (R 5.2)
R Tq TP AR YA HAHT H IUAL T IR d18 H e

Performance of Tharparkar cattle herd

The production and reproduction performance of
Tharparkar cattle herd, maintained on Cenchrus spp.
dominated pasture along with supplementation with
concentrate as per requirement, was evaluated. The age at
first calving was 46.51+2.48 months. The average
lactation yield was 2049.59+106.17 litres in 305-days and
2183.85+127.68 litres in a lactation period of 325 days.
Animals produced peak milk yield of 15.50 1 d' in
lactation. The average milk yield was 6.71+0.34 litres and
the average fat per cent in milk was 4.13+0.06. The
average dry period and calving interval of the herd was
66.77+11.70 and 387.66 +18.03 days, respectively.

Water requirement of arid cattle

The water requirement of stall-fed and grazing
animals of Tharparkar breed at Jodhpur and Rathi breed at
Bikaner was studied. Water intake of Tharparkar cattle
was higher than Rathi cattle in both milch animals and
heifers for both stall-fed and grazing groups (Table 5.1).
The milk yields of Tharparkar cattle were significantly
higher than the Rathi cattle during all the seasons and
hence it yielded more milk per ml of water intake
(Table 5.2).

Minimizing constraints of extreme climatic conditions
on sheep production

Sheep of Jaisalmeri breed, maintained exclusively
on sevan (Lasiurus sindicus) based pasture grazing (Fig.
5.1) at Chandan in Jaisalmer district showed increase in
live body weight (Fig. 5.2) up to November when
sufficient biomass was available. Thereafter, there was

TIABT 5.1 TR BT & A S T3 BT U DI SaeIH

Table 5.1 Water requirement (litres head™ d") of the two cattle breeds

Seasons Milch cattle Heifers
Stall-fed Grazing Stall-fed Grazing
Tharparkar Rathi Tharparkar Rathi Tharparkar Rathi Tharparkar Rathi
Rainy 2014 45.49+3.25  47.73+2.09  52.75+2.28  50.96+1.42  14.48+1.62 17.50+0.34  12.26+0.88  18.35+0.73
Winter 2015 45.88+3.31  41.29+0.71  46.25+1.33  44.93+0.59  18.94+2.73  12.00+0.35  16.69+1.38  13.39+0.49
Summer 2015 58.62+2.59  55.64+1.44  57.56%2.49  56.39+1.99 22.34+1.59 18.52+0.74 19.90+1.78  19.18+0.64
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ot 5.2 faf=T sgell # Tl &7 <fe gU SedTed (efier Ui oy wffe)
Table 5.2 Daily milk yield (1 head™ d ') of cattle during different seasons

Season Feeding
Rainy 2014 Stall-fed
Grazing
Winter 2015 Stall-fed
Grazing
Summer 2015 Stall-fed
Grazing

BT IS HH BIAT AT | AEI G419 dTel IRNITET WSl &
ST ¥ SATET B Ul TR | T WSt bl Hqferd Uy e
200 ITH U W€ &F &R A a1 7147 3R WRey &) TS @
T I IO H BHI Al AR Ud ATagIeha TR
TR B @I A TR dTell WSl Bl el A el
HH VT |

YA % gIE DT AVLT UTH BT SATST TRy Y | WS
U1 T ATl AIRTH & AR daerdl ¥aT | T el &l
TR ATER (AT AT IR A B DI Vel BHT TP

Breed Milk yield (+ SE)
Tharparkar 6.41+0.13
Rathi 5.34+0.10
Tharparkar 7.09+0.18
Rathi 5.34+0.06
Tharparkar 6.47+0.12
Rathi 5.38+0.09
Tharparkar 5.70+0.10
Rathi 5.31+0.05
Tharparkar 6.77+0.13
Rathi 4.73+0.07
Tharparkar 5.92+0.09
Rathi 4.69+0.07

reduction in body weight which was more in animals
maintained on pastures where the grazing pressure was
double. Animals provided with balanced concentrate feed
@ 200 g per animal, and need based health care measures
lost less weight as compared to those with no
supplementation and health care.

Values for physiological parameters such as body
temperature, pulse and respiration rate were higher in
sheep in evenings compared to mornings. Seasonal
variation in water intake was found, however, the sheep
given supplementary feed consumed persistently more

R 5.1 U ARFIE # SIAHRT o
Fig. 5.1 Jaisalmeri sheep in sevan (Lasiurus sindicus) based pasture
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*C, (control): grazing pressure as per standard norm, provided balanced concentrate feed @ 200 g/animal, health care as per requirement; C, (control):
double grazing pressure (over grazing), provided balanced concentrate feed @ 200 g/animal, health care as per requirement; T, (treatment): grazing as

per standard norm, not provided supplementary feed; T, (treatment): double grazing pressure (over grazing) not provided supplementary feed

R 5.2 AT HEMI & QAR WS & gor d URac
Fig. 5.2 Live body weight of sheep during different months

ol O | BTeife Wl & AR AFdl H HIS Ayl
AT B RIS | SITeT I8y famran ik &H ur=i for | 59
JFIAl | Habd fAear © b Re o iR raegad
ATIRT @R q@MTe e o Rerfar § 9ei &1 a—e
STetarg, gRReIAT T d8aR T¥id I hIdall B+ § Haa
et 21

faamacl aqa (T SelivetieT) & Bicrdl | a9
fowract arer

framt & Wal U= M & U B dTel IR
HAEAT W VP A1, Ao Td fhHr 0y JAER TaR
o T | g MER BT WFY WR W U It
DI Gell, g, DI AT, FaD] DI ST, THDb qAT qoT fHsor
PI HATHR g1 AT (Ferd 5.3) | Aferd Uy AER H 20
TfcreTd g W 3iR 73 Uferd gt gursd uivd dad o |
IR UY 3AMER B AN dI6R H IucTe Ug 3ER I af
w0 Uf {631, B 31S | §9 Tl DI Bl = TR
AT TP FTPT g9 B FolU aeTD ATHHT W
TR R U ol Ud HH 5 UG SHoll & ArI—Tel SHD
= 9T BT §H U] IMER DI Rt I AT & G TG o
I g8 T dieT Raa & @ 3 &l oTg |

water. Although there were no significant differences in
physiological parameters of the two groups, the non
supplemented group spent more time in grazing and had
less water intake. Studies thus indicate that supplementary
feeding and need based health care help sheep in coping in
a better way with extreme climatic conditions.

Economical concentrate mixture containing Prosopis
juliflora pods powder

A cheap and balanced concentrate animal feed
mixture for arid region was prepared utilizing the locally
available feed resources at farmers' field. The ground feed
ingredients including Prosopis juliflora pods powder,
tumba (Citrullus colocynthis) seed cake, clusterbean
(Cyamopsis tetragonaloba) korma, til (Sesamum
indicum) seed cake, wheat bran, maize grain, common
salt, mineral mixture were mixed as per requirement (Fig.
5.3). The balanced concentrate mixture had 20 per cent
crude protein and 73 per cent total digestible nutrient
(TDN) and cost was two rupees less than the conventional
feeds. Farmers readily accepted this technology since the
process is easy, requires minimum labour and energy
inputs and raw ingredients are easily available locally.
Farmers reported increase in milk yield and reduction in
cost of milk production after initial feeding trials.
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Fig. 5.3 Preparation of P. juliflora pod based balanced concentrate feed mixture

IRIATE 19 &1 faf=1 aRReafaal 4 yee=
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R, farl & dl # vd Memel & =@R1E Y 9= 9 T4 |
Wd @ A W 9 T deh Riferdfivg (120 fadea ufa
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Performance of pasture grasses under different
situations

Pasture grasses, Cenchrus ciliaris and Cenchrus
setigerus, were sown at farm field bunds, in field strips
and in grazing land of Goshala at Harsolav village in
Nagaur. Maximum green and dry forage yields were
recorded with C. ciliaris (12 t ha’ GFY and 2.88 t ha'
DFY)and C. setigerus (6.3 tha” GFY and 0.84 tha” DFY)
grown on field bunds which were higher than those of
grazing land and the field strips (Table 5.3). Average plant
height and forage yield were significantly higher in
C. ciliaris than in C. setigerus.

arferaT 5.3 fafe=T gRReIfl # IRFTE 814 &1 9ear 3R Iuel
Table 5.3 Growth and forage yield of pasture grasses under different situations

Pasture grasses Site Plant height Fresh yield Dry fodder yield
(cm) (tha™) (tha™)
Cenchrus ciliaris Grazing land 96 7.5 1.83
Bunds 119 12.0 2.88
Field strip 98 8.0 1.84
Mean 104 9.2 2.18
Cenchrus setigerus Grazing land 58 2.8 1.52
Bunds 82 6.3 0.84
Field strip 70 35 0.88
Mean 70 4.2 1.10
Naturally growing grasses 32 0.6 0.28
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Performance of dual purpose crop varieties

Dual purpose varieties of pearl millet (RHB-177,
CZP-9802 and MPMH-17) and clusterbean (RGC-1017)
were grown at 32 farmers' fields in Harsolav village of
Nagaur District. The grain yield of improved variety of
clusterbean varied from 0.52 to 0.74 t ha" with an average
0f 0.63 tha" and straw yield ranged from 0.82 to 1.2 t ha™
with an average of 0.99 t ha”. The mean increase in grain
and straw yield due to improved variety was 14.5 and 5.6
per cent respectively, over local cultivar. Dual purpose
cultivars of pearl millet produced higher biomass as
compared to local varieties. Among improved cultivars,
MPMH-17 produced maximum grain and straw yields,
followed by RHB-177 and CZP-9802. However, variety
CZP-9802 produced higher stover yield than RHB-177.
The increase in grain and straw yield of pearl millet due to
improved varieties was 18.7 and 8.9 per cent respectively
over local cultivars.

Performance of pasture grasses under different
management practices

Improved pastures of Cenchrus ciliaris and
Cenchrus setigerus grasses were developed at three
protected sites, viz., Beriganga Farm of CAZRI, Jodhpur;
grazing land of Harsolav Goshala, Nagaur and
community land of Kettu Kalla village, Jodhpur (Fig.
5.4). Growth and yield of grasses from the pasture with cut
and carry system (0.8-1.4 tha") under protected condition
was higher (Table 5.4) as compared to pastures that were
utilized through open grazing at all the locations (0.2-0.5
ha™). The productivity of sown pasture varied at different
sites. The yield of grasses at Harsolav and Kettu Kalla
were at par but were higher than the yield at Beriganga
site. The lower productivity of grasses at Beriganga area
was attributed to shallow soil depth compared to other two
sites.

dTfeTepT 5.4 A= T gonfordl # aRATE 9T/l &1 e
Table 5.4 Forage yield of pasture grasses under different management

Location Management Plant height Fresh yield Dry fodder yield
systems (cm) (kg hal) (kg hal)
Beriganga Cut and carry 65 2570 840
Open grazing 25 400 150
Harsolav Cut and carry 77 5150 1330
Open grazing 32 600 280
Kettu Kalla Cut and carry 112 3430 1400
Open grazing 30 550 250
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Fig. 5.4 Silvipasture in the community land of Jodhpur
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Density and botanical composition of range plants

Studies on variation in plant density and botanical
composition with two shrub species and three levels of
soil depth at common property land of village Ajeet
Nagar, Jodhpur, revealed that density of grasses was not
affected by planted shrub species (M. hamata or G. tenax).

Though, total number of plants per unit area
(density) was significantly higher in shallow soil, the
density of perennial grasses was considerably higher in
deeper soils. The density of forbs was four times higher in
shallow soil than that recorded in deeper soils (5 plants
m”). The density of perennial and annual grasses was
higher than forbs (Fig. 5.5). The density of annual grasses
did not vary statistically with the soil depth. The
combined composition of range plants in the form of
perennial grasses, annual grasses and forbs also varied
significantly with soil depth. In deeper soils, perennial
grasses contributed 45 per cent in the botanical

[l Perennial grasses [l Annual grasses [l Forbs

Y - N
(-] N (=] o
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B

Shallow <10 cm Medium <20 cm Deep > 20 cm
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[l Perennial grasses [l Annual grasses [l Forbs
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Botanical composition (%)
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e 5.5 S @1 TevIg B A= wRi R
IRMTE TIYNT BT Icd
Fig. 5.5 Density of range plants under
different soil depths

3 56 Mgl @ TeRE & A TR )
IRTME I DI ]
Fig. 5.6 Composition (based on density) of range plants
under different soil depths
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SR U [ha—deid Hars dT U he—aqe d6d Bl
ST o Tam foaH 140 fATT =1 9T fora |

composition followed by annual grasses (27%). In
shallow soils forbs contributed 62 per cent in the botanical
composition which was closely followed by the annual
grasses (51%). The botanical composition of annual
grasses did not vary with the soil depth, however, their
contribution in the composition was considerably higher
indeep soils (Fig. 5.6). In open pasture, the contribution of
perennial and annual grasses was at par and it was twice
than that of forbs (21%).

Silvi-pasture system at farmers' fields

Five farmers each of Rajore, Luni and Govindpura,
Osian were selected for developing silvi pasture on their
fields. The farmers of Govindpura were given 2.5 kg seed
of Cenchrus ciliaris grass for sowing of pasture. The
farmers of village Rajore have already established
silvipasture in their fields. Fact sheets on silvipasture,
Prosopis cineraria and Cenchrus setigerus were also
developed for wider publicity of the benefits of
silvipasture on private lands of farmers. However, the
establishment of grass in village Govindpura was poor
due to early withdrawal of monsoon. During reporting
period one farmer-scientist interaction and one focus-
group meeting were organized in which 140 farmers
participated.
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Theme 6: Plant Products and Value Addition
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700 B9 ufa fh.a1. o, st 9 el & T =1 57.96
AR BU BT AR AT AT DI | FAC & US D fATdl
PIBR, ST I, U I, FI¥FI19% 37eq7 Ul Bl A=
At H JATd B9 | SUATRT B TS BT TG T 747 |

FeRIel Y TR HHC & e IUTE IR YGHH Th1Di
T4 TiE B G18 BT U9

AIETE BT GRTeHl g 37ef YoRTelT YAl 1R &1 IUAR
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JTefT AT (97.5 AT, g+ Ui AEl) < 9 65 U i
afar U IR & AT (195 HIT. g ufd fAel) o |

Harvesting, processing and value addition of natural
resins and gums

In 45 villages of Barmer, Jodhpur and Nagaur
districts, 20700 A. senegal trees were treated with CAZRI
gum inducer resulting in production of 8.28 t gum arabic.
Due to unexpected rains in April, the gum arabic
production declined by 39.4 per cent compared to the
previous year's production. With average rate of gum
arabic being X 700 per kg in local market, farmers of these
villages earned approximately I 57.96 lakhs. Besides 4.
senegal, other gum yielding trees like A. tortilis, A.
nilotica, A. leucophloea, Prosopis cineraria, P. juliflora,
Anogeissus rotundifolia, P. alba, etc. are also being
treated in these villages by using this technique effectively
for gum production.

Effect of management practices and gum inducer on
gum production from Acacia senegal in rocky lands

Five years experimentation at Bhopalgarh range
management area on effect of management practices and
gum inducer on gum production of Acacia senegal in
rocky and semi-rocky lands revealed that the gum
production was almost negligible with conventional
practice of making cuts on tree trunk (Fig. 6.1). However,
two fortnightly irrigations before treatment resulted in
production of 65 and 182 g gum per tree with half (97.5
mg ethephon ml") and full dose (195 mg ethephon ml™")
treatment, respectively. Only manuring of the trees

o 6.1 veriel 4fAal R gue ¥ TiT Idred
Fig. 6.1 Gum production from Acacia senegal in rocky lands
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9 a9 T Y T[Tel e SORD (STSTE) o1 w2
BISTRI & BIIATT &3 H fHam 127 | 30+ uray 731 o <19 vt
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e ST 2 ar S1ffreas AT # Mie—Td T BT 2 |
ME—Te BT SaTe [SFR H AR 3l Uk ME—Td bl
Sfferepa A a1 &1 Refcl # (SU=TiRa siiR srguana)
S HEW H B AT g8 | A9 H AR gig & Arer 8
TE—TE & IeTE H BRa3] A8 A BT BIdll IRAT oI A/ 3
T IUTGH ST 1 & IRT6R I8 17 (ATferhT 6.1) |

resulted in production of 228 and 165 g gum per tree, in
half and normal dose treatment, respectively. Gum
production was maximum (288 g per tree) when half of
the CAZRI gum inducer dose was given along with
irrigation and manuring. Results clearly indicate
substantial increase in yield with slight tree management
in the form of manuring and watering along with gum
inducer application.

Oleo-gum-resins production from Commiphora
wightii

A new gum inducer for gugul (Commiphora wightii)
was used for oleo-gum resin exudation at Kailana
afforestation area. It was found that yield was maximum
when treated with CAZRI gum inducer (CGI) followed by
gugul oleo-gum-resin inducer (GGI) treatment. Though
the oleo-gum-resin exudation started in the month of
December, maximum quantity was produced in the month
of January in the treatments as well as in control. Gum
production gradually decreased with increase in
temperature and by the March the yield was negligible
(Table 6.1).

TMfADRT 6.1 A H SYAR BT FHI G919 ANel—TH-—Ted ST
Table 6.1 Time of treatment vs oleo-gum-resin production in gugul

Treatment date

treatment date (°C)
5" December 2014 225
28" January 2015 14.5
25" February 2015 22.0
27" March 2015 325

AT SUSTE] 9ISy Sidi W Wre yeri &1 fEior

fafi=1 fAs7oll &1 STeRT 31T A3 Td 9 bR &l
RIfHT ¥ 1S IR 74101 & g4 iR 994 & 9T Tl &
(%) U1 BT ATAT AT (ATTRT 6.2) | 450 UTH ATC Pl 2
IR I IRB I S WIe & Al g arel geifvid THH )
UG AT & SR FAyoi-d Uiy T34 |

Iod IUARHI WHRAT g oS & W BT R
HarEs W (Tel, T, ) W fbar rar (Rt 6.2) | € & 397 b
ek s & 9, Afefwr, gibT Ten BT @1 FRifya g
TR YA @ T [T 731 | TR Ahal arell s (T
= 80.85::2.47) IR SITGT UXI& ] T | TEI §g TS dTell

Average temperature during

Gum in control Gum (g) with Gum (g) with
(g) CGI use GGI use
36.0 115.9 85.4
443 160.0 109.3
29.4 98.0 65.1
83 7.8 6.5

Baked functional foods from locally available plant
sources

Baked functional foods dough were prepared with
variations of ingredients, rolled at three frequencies and
measured for puffing characteristics at pre and post
proofing/baking of breads (Table 6.2). Dough weight of
450 g with two rolling gave satisfactory structure of bread
with different organoleptic scores at 9 point hedonic scale
for product quality (Fig. 6.2).

Color of baked bread was estimated with image
processing on C.LE. scale (L, a, b) for obtaining higher
consumer acceptability of the final product. Color was
estimated after controlling and optimizing the weight of
loaf, rolling, proofing and baking. An optimum whiteness
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Table 6.2 Puffing ratio of breads prepared at different rolling frequency

Bread type Ratio after proofing Ratio after baking
Rolling frequency Rolling frequency
I II I I II I
Refined wheat flour 3.50 2.33 2.00 42 4.0 4.2
Wheat flour 1.00 0.67 0.67 22 1.5 2.5
Multigrain flour 0.71 0.67 0.69 3.0 1.5 2.5
Supplemented with
Ber 2.00 1.67 2.33 3.0 2.7 34
Mint 1.67 1.13 2.00 3.4 3.5 3.5
Tomato 3.20 2.00 2.00 3.4 3.5 3.5
8.4 Organoleptic Characters " Refined Wheat Flour

Color Flavor Taste

W Multi Grain Flour

After taste Over all

acceptability

Texture

e 6.2 We & Teifve TN R g8 &I SUHRHT WIhRIar

Fig. 6.2 Mean acceptability of baked functional foods based on hedonic scale

T §€ (T = 5.96+0.37) AHORYT Ahal (Tl = 73.58+2.04)
B AT WHR DI T | THIER UTSe HeTdR a1 Tl S€
(T = 6.210.30) TIHR DI TAT TAT FARY GIelT 7 () =
31.54+0.70) W gie febam T | AT et A g8 H |whal,
STel 7 a1 &7 7 9! ad (T = 68.34+£2.31, T =
1.43+0.26 3R 41 = 39.25+0.62) BT I 7T Yar1 A T
TS I STH Whr & |

of refined wheat flour bread (L = 80.85+2.47) was found
as most acceptable, against this multigrain bread had
acceptable (a = 5.96+0.37) redness with consequent
adjustment of whiteness (L = 73.5842.04); and bread
supplemented with tomato showed acceptable redness (a
= 6.21+0.30) with equally acceptable yellow imaging (b=
31.54+0.70). When breads were supplemented with green
mint, all parameters of whiteness, redness and greenness
were controlled (L = 68.384+2.31, a=-1.43+£0.26 and b =
39.25+0.62) with sensory acceptability.
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Theme 7: Integrated Pest Management

Thell & oI Taigpd Arioia yeeq (mEdgH)
Hisee 31 fawra
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(BTASTISARSICTT UAf1eT Ud THINGIRT RTIAISHIT) DY
Rifya a1 & forg faf=1 TRl & a1 gaiga e
ded BT SUART o T (arferar 7.1) | fre fRAR—2 71
TAUASI—10 & o # Jgar ueeA far| oof =y &
fore arey T daar (AE1eH) 3R ST /T T &1 99T
ARAR—2 BT g1 H TaUTSi—10 H 37ere gof fban 3 |

Integrated pest management (IPM) modules for
groundnut

For reducing the disease and insect pest incidence in
groundnut, different treatments (Table 7.1) were applied
on two groundnut varieties HNG-10 and Girnar-2. Plant
disease severity (PDS) of leaf diseases and rots viz., dry
root rot (Rhizoctonia bataticola), stem rot (Sclerotium
rolfsii), leaf blight (Alternaria spp.), leaf spots
(Phaseoisariopsis personata and Cercospora
arachidicola) was higher in variety HNG-10 as compared
to variety Girnar-2 (Table 7.1). Significantly higher yields
and maximum reduction of diseases were recorded in both

afeldT 7.4 YaIgpd ArASia Ude &1 el & U, I IR BIei W 919

Table 7.1 Effect of IPM treatments on pod yield, diseases and insect pests in groundnut

Treatment* Pod yield  Wilt and root rots
(kg ha™) (%)
VIT1 3450 7.0
VIT2 3525 8.0
VIT3 3563 5.7
VIT4 3900 6.0
VITS 3700 6.7
VIT6 4375 2.0
VIT7 4975 1.3
VIT8 3175 10.7
V2T1 3884 33
V2T2 3971 43
V2T3 4042 3.0
V2T4 4575 5.0
V2T5 4258 3.0
V2T6 4938 1.7
V217 5400 1.0
V2T8 3688 53
CD 5% 377 0.8

Leaf diseases severity = Termites Grey
(%) (%) weevils
41.5 6.0 5.3
39.2 8.3 4.8
40.0 6.0 43
28.9 5.0 39
31.1 5.3 3.1
20.7 3.7 4.1
8.1 2.7 2.0
437 9.0 5.5
23.7 7.0 4.5
21.5 9.3 4.8
17.8 6.3 43
14.8 5.7 3.3
20.7 7.0 43
18.5 6.0 4.1
8.9 4.0 1.8
274 10.0 5.0
5.0 1.7 2.7

* VI=HNG-10; V2=Girnar-2; T1=Soil application of neem cake @ 250 kg ha'; T2=Vermicompost @ 5t ha™'; T3= Seed
treatment  with Trichoderma viridle @ 1 ml 1' of water and furrow application with Metarhizium; T4= One spray
of Difenaconazole 25% EC @ 1 ml1" of water, soil application of imidacloprid 17.8SL @ 333 ml ha”, need based application of

Dimethoate 0.05% and one
and T8=Control: water spray

spray of Chlorpyrifos 20%

EC 0.05%, T5=T1+T2; T6= T1+T2+T3; T7= T1+T2+T3+T4
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the varieties in treatments T4 (chemical control), T6 and
T7 wherein an integrated schedule of chemicals and/ or
combination of treatments was performed as compared to
sole treatments. In terms of yield, variety Girnar-2
performed better than variety HNG-10.

The main insect problem in groundnut was grey
weevils and termites although the damage caused by grey
weevils was not significant. Population of grey weevils in
groundnut decreased with time. Soil amendment with
neem cake + vermicompost + seed treatment with
Metarhizium was most effective as least number of
weevils were observed in this treatment. Least plant
mortality due to termites was in T7. However, plant
mortality per plot due to termites was higher in Girnar-2.

Screening of pearl millet genotypes for disease
resistance

Pear]l millet Hybrid trials HT-3 and HT-4,
comprising of 150 entries in each trial were screened for
downy mildew and blast diseases. Most of the entries
exhibited resistant to moderately resistant reactions
towards downy mildew and blast diseases. Observations
for downy mildew and blast disease were also recorded on
hundred new hybrid combinations. Most of the entries
exhibited resistant to moderate resistant reaction to these
diseases under natural conditions. However, hybrids
showing susceptibility to downy mildew were: 97111A x
CZI1-2011/7; 97111A x CZI-2012/9; 97111A x CZI-
2012/10 and 98222A x CZI-2012/14. Similarly hybrids
showing higher incidence of blast disease were; 91444 A x
CZI1-2010/5; 94555A x CZI-2013/10; 92777A x CZI-
2013/13 and 93222A x CZI-2010/5. Among check
hybrids HHB-67 and GHB-538 showed high incidence of
blast disease.

Development of downy mildew sick plot

A mixture of all highly susceptible entries of pearl
millet trials of previous year were sown in 50 x 20 meters
plot. All the entries showed susceptible reactions to
downy mildew disease. The downy mildew infected ear
heads were harvested and mixed in the soil of the same
field to increase the inoculum of the disease for the next
pearl millet season.

Screening of arid legumes for viral and root rot/wilt
diseases

Entries (120) of arid legumes comprising of 2 IVT, 2
AVT and 3 DUS ftrials of mung bean, moth bean, horse
gram and clusterbean were screened for leaf and root
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diseases. In AVT trials, moth bean entries MB-4, MB-5
and MB-7; and mung bean entries KM-15-11 and KM-15-
12 were susceptible to leaf diseases. Under DUS trials,
clusterbean entry FS-277 was susceptible to root rots and
wilt. Horse gram entries BHG-13-1 and BHG-13-2 were
susceptible to viral diseases and moth bean entries Maru
moth-1, GMO-1 and GMO-2 were susceptible to leaf
diseases. In AVT trials clusterbean entry GR-9 was
moderately susceptible to leaf diseases and mung bean
entries KM-15-66 and KM-15-68 were susceptible to leaf
diseases.

Insect-pestincidence in clusterbean

All clusterbean varieties had the problem of
whiteflies. The overall incidence of other foliar insects
was low this year in clusterbean crop. In IVT trials, there
were significant differences in the number of whiteflies
per plant which ranged from 8.44 to 13.00. Damage to
roots by Protaetia species of beetles was observed in most
clusterbean varieties (Fig.7.1). These beetles made holes
near roots. Later on Varanus lizards searched for these
beetles near the roots for eating, and exposed plants roots
even further, due to which many plants died. Clusterbean
variety HG-75 and HG-100 were relatively less damaged
as compared to other varieties. In clusterbean varieties
DUS test whiteflies ranged from 6.8 to 15.2 per plant.

Insect-pestincidence in cucumber in polyhouse

Incidence of whiteflies was evaluated in different
cucumber varieties grown in polyhouse. Significant
differences were seen in number of whiteflies/leaf which
ranged from 1.8 to 8. Least number of whiteflies was
recorded in variety lkran, and maximum in variety
Infinity.

frE 7.1 GIefFrar gsnfa & 7 gR1 TR @1 STsi bl Jhard

Fig. 7.1 Damage to clusterbean roots by Protaetia species of beetles
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Rodents of cold arid ecosystem of Leh

Survey of rodent species composition in crop fields,
fallow lands and grass fields at higher altitudes in Ladakh
region and godowns in Leh city revealed the presence of
field mice, Mus booduga in crop fields, fallow area and
field storage; Turkestan rat, Rattus turkestanicus, from
godowns and shops and Marmot, Marmota himalayana,
in barren lands. A new species of Rattus (to be identified)
was also found at an altitude of 12000 feet near Thicksey
village. In crop fields, M. booduga damaged mature
spikes of barley (20%) and wheat (17%). Studies on
burrow patterns revealed that M. booduga constructs very
simple, shallow (25-40 cm depth) burrows with single
opening at the base of small hilly outcrops in fallow lands
and two opening in crop fields. Likewise voles construct
shallow (30-40 cm depth) but very complicated burrows
with multiple openings. The burrow system of marmots
was very extensive which spread in an area of 10-20 m.
with 4-5 openings. The diameter and depth of burrow
were 25-30cmand 1.0 -1.5 m, respectively.

Rodent diversity in Narmada canal command area

Survey of Narmada canal command area to monitor
the impact of canal irrigation on changes in rodent fauna
vis-a-vis land use was carried out in four habitats. House
rat, Rattus rattus (26.1%) followed by Indian gerbils,
Tatera indica, five striped squirrel, Funambulus pennanti,
bush rat, Golunda ellioti (21.7%) and soft furred field rat,
Millardia meltada (8.7%) were the main rodent species
causing damage to wheat, cumin, mustard and castor
crops. Desert gerbil, Meriones hurrianae was not
observed as fields in the area remained submerged for 15-
20 days. The overall trap index was 5.0 rodents/100
traps/night.

Ecological evaluation of rodent fauna

Surveys in three systems viz., horticulture, silvi-
pasture and agri-pasture at the institute farm revealed the
presence of five species viz., T. indica, F. pennanti, R.
rattus, Hystrix indica and G. ellioti. T. indica continued to
maintain its predominance over other species viz., F.
pennanti (13%) and R. rattus (11%) with 70 per cent share
in population. The true xeric species like M. hurrianae,
Gerbillus gleadowi, G. nanus and Mus cervicolor were
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absent in all systems. Fruit orchards recorded higher
rodent population (43.0%) followed by agri-pasture
(31.2%) and silvi-pasture fields (25.8%). M. hurrianae
and T indica were observed in the cultivated fields of
Kutch-region, bordering Banni grassland. Mango
orchards and crop fields in Kukma village harboured
rodent species like M. meltada and G. ellioti.

Bio-ecological investigation on Bandicota bengalensis

Surveys for monitoring the spread of B. bengalensis
in various locations of Jodhpur city revealed its low
population in Basni mandi area but more activity in the
area near airport and Pabupura village. The trap index
ranged between 3.9 to 6.7 rodents/100 traps/day during
the year with maximum population during March. Mean
body weight of rodents ranged from 54-350 g. More
females were trapped than males.

Evaluation of rodenticides

Trials with repellent Ziram (27SC) were conducted
at grain mandi, Basni, Jodhpur, in winter and monsoon
seasons. Two treatments of ziram 27SC (3%) at 15 days
interval yielded 58.4 and 56.8 per cent repellency during
winters and 55.2 and 58.8 per cent repellency in monsoon
season as assessed by census baiting and trapping
methods, respectively. Ziram 27SC at 3 per cent when
applied to walls and floors of godowns and outer
periphery of stacks prevented the entry of 58 per cent
rodents for a month after two treatments at 15 days
interval.

Incidence of blue bull

Surveys of blue bull in Jodhpur, Pali, Jalore and
Jaipur districts showed herd size of 2-7 animals. Damage
to crops by blue bull was mostly during night. In Narmada
canal command area 2-4 per cent sown area of wheat,
mustard, cumin, fennel and fenugreek was damaged by
these animals at vegetative growth stage. Mustard (20%)
and castor (14.9%) plants were damaged at flowering and
fruiting stage.
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(a) Pressure = 2 kg cm®

(b) Pressure = 1.5 kg cm®

Solar PV pump based micro-irrigation system

Spatial pattern of water distribution through mini-
sprinklers: Characteristically, maximum irrigation
amount was observed between two lines of sprinklers and
lower in border areas (Fig. 8.1). At 2 kg cm” operating
pressure, middle portion covering about 50-60 per cent of
the plot area received 4-8.5 mm h™ irrigation water and
remaining part received less than this amount. Similarly at
1.5 kg cm” and 1 kg cm” operating pressure, irrigation
intensity at middle part of the plot was 3.5-7.5 mmh™ and
3-6.5mmh’, respectively.

Solar irradiance vs. pump performance: Effect of solar
irradiation on discharge of 1 HP AC solar pumping system
revealed that at 14.2 psi, pump discharge was about 60-70
litre per minute during morning to noon when radiation
was about 700-850 W m”, however it dropped to about 10-
15 litre per minute during afternoon when the irradiation
was 470 Wm” (Fig. 8.2).

Economics of solar PV pumping systems: Life cycle
cost analysis showed that solar PV pumping system is
beneficial to farmers over grid connected electric pumps

(c) Pressure =1 kg cm?

fera 8.1 |ieR ymy =ferd A RhelR & gRT e T—3felT <aral ¥ Rifed uril & fadRor &1 wenfere gfcrr
ETER e il fader o v vd Tiide argd @ i) § a9 S g Ud ard g HAe: REider i v Amd fasg @1 qwi €)
Fig. 8.1 Spatial distribution of irrigation water application through mini-sprinklers under different operating pressures
(solid lines represent irrigation mains and laterals whereas black circles represent sprinkler points; red small circles represent measurement points)
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Fig. 8.2 Pressure discharge relationship of solar PV pump (1 hp AC pump with 1400 W PV panel)
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and diesel operated irrigation pumps. Annualized life
cycle cost (ALCC) for 3 and 5 HP solar PV pumping
systems were found to be T 41,450 y" and X 61,228 y",
respectively. ALCC for electrified pumping system was
T 45,368 y' and X 60,475 y"' for 3 P and 5 HP systems,
respectively. Solar pumps were economically better
option than diesel operated pumps for which ALCC was
376,782 y"' and ¥ 1,19,664 y" for 3 and 5 HP systems,
respectively.

Dual purpose mechanical barrier for wind erosion
control and utilization of renewable energy

Wind velocity profile assessment: Wind speed data
recorded through anemometer sensor kits at five different
heights showed following characteristics of wind velocity
profile:

<

u(z)=—In
k %y

where, u(z) is the wind speed at height z, u, and z, are

friction velocity and aerodynamic surface roughness,
respectively.

Annual average wind speed at 2, 4, 6, 8 and 10 m
height above ground level was 1.33, 1.53, 1.76, 2.05 and
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2.31 ms”, respectively. Average aerodynamic roughness
(z,) and friction velocity (u.) for Jodhpur were 0.25 m and
0.23 m s, respectively. Aerodynamic roughness
parameter corresponds to the theoretical height at which
wind speed near the surface is zero and depends on the
surface roughness conditions. The friction velocity is a
measure of shear stress at surface, and is used as the
driving variable for windblown sediment transport in
most wind erosion models.

Development of vertical axis wind turbine: Three
vertical axis wind turbines (VAWT) were developed with
different capacities using low RPM DC alternators (Fig.
8.3). Step-up gearing system with a ratio of 20:127 was
established between alternator shaft and central shaft of
VAWT, which enables the system to generate an rpm of
6.35 at alternator with 1 rpm at VAWT rotor. Thus, a
minimum wind speed of about 1.5-2 m s was found
sufficient to produce DC current in the alternator.
However, for higher capacity VAWT with a rated output at
600 rpm, higher wind speed is required for optimum
performance.

Design and development of wind tunnel system: Wind
tunnel of 32' long and 4'<4' cross section area was
designed and developed. The developed tunnel consisted
of four sub-sections, each of which is 8 feet long.
Provision of simulating winds inside the tunnel was kept
by a 15 HP fan motor through a diffuser section. First
section of the tunnel is the control section, where

Gearing system

/

Charge controller
with battery

Fig. 8.3 Vertical axis wind turbine with different capacities
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honeycomb and screen filter are kept for controlling the
turbulent wind created by fan motor. Control section is
followed by two testing sections, where landscape surface
conditions can be simulated on the floor of tunnel. It is
followed by last section where wind eroded soil loss is
measured by erosion samplers. The whole tunnel system
was developed with 19 mm waterproof plywood sheets
and 65 mm x 65 mm X 6 mm MS angle structure
established in ground with concrete (Fig. 8.4). At the front
side of the tunnel, glass window was provided, which was
fitted on the wall of the tunnel with hydraulic jack.

Manually operated hydraulic press: A manually
operated hydraulic press for preparation of fibre
composite from native grasses of desert e.g. khimp
(Leptodenia pyrotechnica), sinia (Crotolaria burhia) etc.
was designed and developed (Fig. 8.5). The developed
press can be operated with a pressure of 20 kg cm” and
temperature of 120-140°C.

Grain size distribution of wind eroded soil: Major
portion of soil loss through wind erosion is contributed by
particles with size classes of 0.125-0.250 mm and 0.053-
0.125 mm (Fig. 8.6). Fine silt particles are more erodible
than coarse sand particles. Concentration of these fine
sized particles remained almost similar at four measured
heights.

o 8.4 fafi=1 SuEel & A1er ga1 T IS

Fig. 8.4 Wind tunnel system with different subsections

99



aififes gfraes 2015-16
Annual Report 2015-16

& J

AL
ICAR

s 8.5 BIgaR HHINTE 991 & fov g% aferd essifad o9

Fig. 8.5 Manually operated hydraulic press to prepare fibre composite
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Development of design criteria for agri-voltaic system

Design parameters for erecting solar PV panels in a
solar farming system have been developed (Fig. 8.7)
which are different from that in a conventional solar
power plant. Following the design, it was estimated that
240-480 kW capacity PV panels may be erected in one ha
cultivated field, which can generate 1200-2400 kWh unit
of electricity per day under Jodhpur conditions.

Optimization of phase change material for thermal
energy storage in solar dryer

Drying experiments of vegetables with inclined flat
plate collector based drier with paraffin wax as phase
change material (PCM) were carried out. In these

o 8.6 U X0 & el W IRY §RT &ROT g Jal H T & PR Pl fIaRoT

Fig. 8.6 Grain size distribution of eroded soil from a dune site
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Fig. 8.7 Solar PV panel erection in agri-voltaic system
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experiments, different loads of PCM material stored in 50
mm iron tubes were used at bottom and top of the drying
chamber. A typical temperature profile inside drying
chamber with different PCM loads (Fig. 8.8) clearly
showed sufficient amount of heat storage in PCM
materials during day time which further helps in drying of
agricultural produces during night. Temperature of the
drying chamber increased to 55°C during sunshine hours
without any load of PCM material, whereas with different
loads of PCM, temperature of drying chamber remained
lower as compared to without PCM load during sunshine
hours but higher after sunset indicating charging of PCM
during day time and discharging of heat during night time.

Experiments revealed that the solar dried product
remalned greener as 1nd1cated by higher —a value and
exwhereas the open

qeret & UHTd | Yeh Pel BT S H HSdR SICLIE

Fig. 8.8 Hourly mean temperature of drying chamber as affected by different loads of PCM in the month of June
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sun dried product were slightly darkish as indicated by
low —a value and had lower L value (Table 8.1).

Performance testing of agro-processing machines

Performance of pearler was evaluated and 72 per
cent pearled pearl millet grain was obtained, whereas grit
fraction and bran were 12 and 14 per cent, respectively.
The capacity of the pearler was 60 kg h”'. Performance of
CIAE dal mill was evaluated with mung bean using three
different levels of moisture content of seed i.e. 8, 10 and
12 per cent. Per cent recovery of the dal mill was found to
vary from 47 to 68 per cent with full feed rate. Milling at
10 per cent moisture content of seed was most suitable for
high dal recovery i.e. 68 per cent with minimum
percentage of broken dal. Replacing packing material at
inlet with rubber pad stopped the leakage of powdered
dust during operation. The efficiency of cumin cleaner
cum grader was improved by increasing swath width from
4.5 to 10 ft. Cumin cleaning efficiency of the machine
improved by 10-12 per cent. The grain mill was operated
for grinding cereals and spices. The capacity of machine
was 3.5 kg h”' for cereals and 1.5 kg h” for cumin. Trials
were conducted to operate grain mill, grain cleaner cum
grader and ber grader using solar PV pumping system
with 1400 W_ PV array. Such hybridization will
supplement the energy needs for agro-processing
operations specifically in remote areas.

Modification of water melon seed extractor

Orientation of watermelon seed extractor was
modified and fruit holding unit was provided. The
machine comprises of pulp separation unit from fruit skin,
pedestal assembly with bearing, fruit holding device, MS
frame and drive unit. Watermelon fruits were gripped by
the holding unit and then placed on cast iron based conical
cutter of 12 cm diameter for separating the pulp and seeds
from rind. The machine was driven by 0.5 HP single phase
AC electric motor.

TIfABT 8.1 VR Yhdh §RT FATE T AR BT Bfewdl B T T

Table 8.1 Color value” (L, a, b) of the solar dried clusterbean

Color (L, a, b) Solar drying Sun drying
L 57.55+£5.97 49.04+4.82
a -11.45+0.85 -6.88+0.93
b 34.68+2.15 30.61+1.83
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Gender role in agriculture and animal husbandry

Gender role in agriculture and animal husbandry was
assessed in the 8 target villages from western Rajasthan to
observe vulnerability of women and men engaged in
agriculture and allied enterprises. Women in arid western
Rajasthan were found to have very low level of education,
ownership of productive resources, economic
independence in purchase and sale of farm inputs and
outputs, representation in farmers' organizations and co-
operatives, access to agriculture technologies and
services such as extension and credit as compared to men.
On account of all these factors, women were engaged in
unpaid and unaccounted labor work involving drudgery.
Contribution of women was higher in livestock rearing
and household work which ranged from 60-90 per cent.
Women were found to have low employment mobility.
Vulnerability scale consisting of 20 statements revealed
that women were highly vulnerable to livelihood
insecurity whereas men were moderately vulnerable.
Analysis of gender aggregated data revealed that gender
roles were clearly segregated in case of crop and animal
husbandry activities as indicated by highly negative r
values ranging from -0.64 to -0.96.

Traditional knowledge systems in Himalayan eco-
systems

Extensive survey was carried out in Stakmo,
Ranbirpur, Thiksey, Saboo, Naang, Phey and Umla
villages adjoining Leh district to document, analyze and
validate the traditional knowledge in the Indian
Himalayan Region; to create a digital library on
Traditional Knowledge System (TKS) in the Himalaya; to
understand the linkages between traditional knowledge
and modern science in order to identify promising TKS
for improvement and adoption; to capacitate the
institutions in the Indian Himalayan region to focus on
TKS for sustainable development of indigenous
communities in the hills; to formulate strategic
framework for indigenous knowledge management in
ecologically fragile mountain ecosystems especially in
the face of climate change through discussion with elderly
and experienced farmers. Information pertaining to
Indigenous Technology Knowledge (ITKs) was also
collected through discussion with villagers and on the
spot observations of the methods being adopted by the
villagers.
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The findings of this study reinforce widely held
views that indigenous and local knowledge and practices
(ILKP) help local communities to adapt to climate change
risks. People of Ladakh are dealing with the natural
climatic variability of the region through innovative
indigenous knowledge. ILKPs help them in managing
natural resources and development of infrastructure. The
study suggests that ILKP and scientific knowledge must
be integrated for generating new innovative approaches
for dealing effectively with climate change and improved
practices that are situation specific.

Some of the traditional knowledge practices
recorded includes traditional storages of grain, vegetable,
fodder, etc. others pertain to the food habits, wool
spinning, clothing, local-winter toilet, weather
forecasting, local butter tea, chhang (local beer),
traditional crop varieties, red pigment dye for sweets, soil
fertility management, Saka (traditional agriculture
festival), management of irrigation water using khuls,
preparation of yak-cheese, etc. (Fig. 9.1).

Integration of technologies by farmers in Banni areas

The socio-economic study was conducted in eight
villages in Banni grasslands in Kachchh district of
Gujarat. The study revealed that livelihood of pastoralist
households in Banni grasslands was contributed by at
least three sources of income. Buffalo rearing is the
primary occupation for nearly 70 per cent households in
Banni grasslands, whereas sheep and goat rearing
accounted for less than 5 per cent households. Forty per
cent households owned less than 10 buffaloes. Prosopis
juliflora based charcoal preparation was the primary
occupation of 20 per cent households. These households
were generally poor and have no buffaloes or cows.
Charcoal preparation was also a secondary occupation of
two-third households especially during drought/low
rainfall years and non-rainy season. Handicraft works
including embroidery, leather work and metal work were
found to be other major secondary occupations
contributing to annual income of the pastoralist families.
Certain occupations were found to be gender specific such
as embroidery by women and leather work by men.

Socio-economic survey of a tribal village

Socio-economic survey of 192 families was carried
out for the selected village of Bernia, Dungarpur. Almost
53 per cent households were living below poverty line
(BPL) -11 per cent under Antyodaya scheme, 17 per cent
under Central BPL scheme and 25 per cent under State
BPL scheme. There were about 61 per cent nuclear and 39
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Sudbang (a pit) Tsothbang (underground cabbage storage room) Onion storage method

T (ST HSRUT ST egaver) Ul (B0 W AR HSRUT) gl @) Sdvar yeud & foy \ra
Paana (grain storage system) Chhunpo (fodder storage on roof) el /<2 WIE & SR

Soil fertility management using
human excreta/ FYM

URYRE h AT I — & Pals |l FH ABR

Traditional dry toilets Paal-spinning wool Saka agriculture festival

BT 99 BT 90 BT R 4RR) AR aTell o B da
Chhang preparation pot Chhang (local beer) Butter tea pot

e 9.1 <le—<ferg & faiEl & gRuUR® i
Fig. 9.1 Traditional methods of habitants of Leh-Ladakh
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per cent joint families. Family size was in a range of 2-9
persons. Farm size of households was quite small which
ranged from less than 1 bigha to a maximum of 16 bigha.
About 69 per cent of surveyed households owned less than
3 bigha of cultivated land whereas 26 per cent had 3-4
bigha and 4 per cent owned 25 bigha in the village. About
2.1 per cent households were landless. All surveyed
families reported to have agriculture as their main
profession except 10.4 per cent families that worked as
agricultural labour. Land use pattern analysis carried out
with the 2012 Cartosat LISS-IV MX satellite data showed
that maximum area comes under gravelly land (52.5%)
followed by crop land (29.1%), barren rocky (12.3%),
settlement (3.2%) and waterbodies/river/tank (2.9%). As
such, the village is devoid of any forest, permanent
pasture, grazing land or community land.

Socio-economic and agri-horti profile of selected
villages of Pali district

Socio-economic survey conducted in three villages
viz., Peepala, Lunava and Latada from Bali block of Pali
district among 50 tribal farm women revealed that
Peepala was fully inhibited by the Garasia tribe and has
sex ratio in favour of male (1:0.9), while the other two
villages have mixed population with almost similar sex
ratio. The overall literacy percentage in Peepala was
lowest (20%) with meagre women literacy (6.7%) rate.
The average family size was below five members in all the
selected villages and primary occupation of the
population was agriculture and animal husbandry while
working as labour was their subsidiary occupation.

The major agricultural crops grown in village
Peepala are maize, sorghum, wheat, chickpea, mustard,
mung bean and clusterbean while the horticultural crops
include mahua, mango, jamun and ber, etc. Chickpea,
sorghum, maize, clusterbean, mustard, wheat, sesame,
mung bean, fenugreek, barley and taramira are the major
agricultural crops and lime, gooseberry, mango and guava
are the major horticultural crops in villages Latada and
Lunava. The horticultural produce were sold by
traditional method in village Peepala while in other two
villages large orchards were auctioned, while small
produce was sold in retail at local market.

Tribal farm women-scientists interface meeting

Tribal farm women-scientists interface meetings
was organized on February 03, 2016 with an aim to
understand the problem of farmers in cultivating
horticultural crops and to bridge the technological gap
among farm women. More than 100 tribal farm women
participated from the selected villages in the event.
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Socio-economic profile of a village in Jodhpur

Village Utamber in Balesar tehsil of Jodhpur district
has about 600 households belonging to wvarious
communities. Caste system is dominant in the village with
scattered settlement pattern. Village has one high school
and 4 middle schools, Patwar ghar, public distribution
shop, drinking water facility, electricity facility, public
health center, village level worker and veterinary services.
The village has sandy terrain, sandy plains with sandy
soils. Survey of the village was conducted through PRA
and structured interview schedule. The total geographical
area was 5800 ha, out of which about 18 per cent area was
irrigated through tube wells, and remaining was rainfed.
Tube well was the only source of irrigation with depth
varing from 150 to 400 feet. Water quality of most of the
wells is normal excluding some areas of brackish water.
Pearl millet, mung bean, moth bean, clusterbean and
sesame are the important crops grown under rainfed
condition, whereas groundnut, castor and cotton are being
taken under irrigated condition during kharif season.
Wheat, cumin and mustard are the major crops grown
during rabi season in the village. A change in the land use
was observed where fallow and pastoral sandy terrains are
being converted to cultivated lands. Agriculture (38%),
animal husbandry (18%), labour wages (23%) and
business/service, etc. (35%) were the major sources of
income. In this study, average productivity of all the crops
and livestock was poor due to use of only traditional
methods and lack of technological inputs for cultivation
and livestock production.
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Dissemination of improved farm technologies and
constraints analysis

Crop demonstrations: Thirty demonstrations were
conducted during rabi season in Beenjwadia village of
Osian tehsil. The mean grain and fodder yield of barley
(RD-2052) was 3077 and 3622 kg ha', respectively with
improved practice as compared to 2630 and 3020 kg ha”,
respectively through the farmers' practices. The grain and
fodder yield of barley increased by 17.0 and 19.9 per cent
due to improved practices. The mean green fodder yield of
oat (JHO-822, JHO-99-2, JHO-99, JHO-200-4) was
35300 kgha after 2-3 cutting.

Rodent control: Success with single baiting with zinc
phosphide ranged from 63 to 71 per cent in various rabi
crops like mustard, wheat and cumin, 4 days after
treatment (DAT). Integration of zinc phosphide with
bromadiolone as a follow up treatment proved best in
registering 80.0 to 82.7 per cent control in mustard, wheat
and cumin fields on 15 DAT. The seed yield increased by 3
to 6 per cent in rabi crops with rodenticide treatments as
compared to control. Application of rodenticides in
mustard, wheat and cumin, provided net returns ofX 1220,
2150 and 1800 ha”, respectively as compared to control.

Neem cake: The seed yield (478 kg ha") of improved
variety (GC-4) of cumin was 47.1 per cent higher
compared to local variety (325 kg ha"). Application of
neem cake @ 150 kg ha" in improved and local variety,
increased seed yield by 17.8 and 16.1 per cent,
respectively over control and provided net returns of
¥ 5550 and X 3650 over no use of neem cake in the same
varieties.

Knowledge, attitude and adoption level of improved
farm technologies: The data collected from 70
beneficiary farmers revealed that majority of the farmers
had medium to high knowledge of rodent management
technology, organic farming and livestock production
technology. In case of attitude, majority of the farmers had
favorable to most favorable attitude towards rodent
management technology, organic farming and livestock
production technology.

Transfer of rodent management technology: Training
on rodent management with demonstration of bait
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preparation and bait delivery technique was given to
farmers of three villages of Jodhpur district (Kanaseriya,
Chepo ki Dhani and Lawera Kalan), one village each of
Jalore (Golasan), Bhuj (Gujarat) and Stakmo in Leh
(J&K) district. Besides, 30 farmers from Phalodi,
Bhopalgarh and Lunawas villages visited the laboratory
and were briefed about the importance of rodents in
agriculture and their management techniques.

On-farm assessment of integrated farming systems

Improved production technologies significantly
increased production of arable crops over the farmers'
practice (Table 10.1) in Utamber village. The improved
varieties of pearl millet (RHB-177), mung bean (GM-4)
and clusterbean (RGC-1017) were grown with improved
production technologies. The increase in yield due to
improved crop production technologies was 16.5, 19.5
and 18.4 per cent for pearl millet, mung bean and
clusterbean, respectively. The higher yields of crops were
obtained at large farmers' fields followed by medium
farmers' fields. However, the per cent increase in yield of
crops was higher with small farmers. The increase in yield
was 8.2, 19.6 and 21.6 per cent in pearl millet, 18.2, 16.7
and 23.5 per cent in mung bean and 19.6, 18.2 and 18.4 per
cent in clusterbean at large, medium and small farmers'
fields, respectively.

arferT 10.1 =1 B ggfal § oS Td IR &1 Sdred

Table 10.1 Grain and stover yield of crops under different farming systems

Farmers Cropping Treatments Pearl millet Mung bean Clusterbean
category  system Grain yield Stover yield Grainyield Stover yield Grainyield Stover yield
(kgha')  (kgha')  (kgha')  (kgha!)  (kgha')  (kgha')
Large Arable Farmers’ practice 970 1740 550 700 460 750
Improved practice 1050 1900 650 720 550 800
Agri-horti  Crop + ber 1030 1870 640 650 540 780
Crop + gonda 1010 1860 620 640 520 750
Medium  Arable Farmers’ practice 920 1800 600 730 440 700
Improved practice 1100 2000 700 750 520 750
Agri-horti  Crop + ber 1050 1900 670 700 500 740
Crop + gonda 1050 1900 650 680 480 700
Small Arable Farmers’ practice 740 1700 510 650 380 630
Improved practice 900 1900 630 700 450 650
Agri-horti  Crop + ber 840 1850 620 680 440 630
Crop + gonda 840 1850 630 680 440 620
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For assessing system productivity; improved crop
production technologies, crop diversification, vegetable
cultivation and livestock management practices were
included. The gross returns from the farms of large and
medium category of farmers were higher than that of
small farmers (Fig. 10.1). The increase in returns from the
system due to improved practices was 11.8, 11.4 and 13.2
per cent higher than the existing farmers' practices that
recorded returns of I 54763, 54243 and 44563 ha’,
respectively. The contribution from vegetable production
was higher for the farms of large and medium farmers
compared to small farmers, but the per cent improvement
due to improved practices was more with small farmers.
The contribution from livestock components was higher
with small farmers as compared to large and medium
farmers. Use of improved livestock management
practices showed maximum increase in the gross returns
of smaller farmers (15.2%) as compared to the medium
(13%) and large farmers (12.6%) categories.

Vegetable cultivation was promoted in integrated
farming system mode in Utamber village of Balesar tehsil.
The village is primarily rainfed with 18 percent irrigated
area. Improved production technology of kharif
vegetables (ridge gourd and ladyfinger) and rabi
vegetables (spinach, radish, peas, tomato) was transferred
to the farmers and the crop was successfully harvested in
the kharif'and rabi season at the farmers field (Fig. 10.2).
Ladyfinger (Megha) and radish (Selection-1) with
improved cultivation practices recorded maximum net
returns (¥ 85130 ha") and (X 97200 ha"). BC ratio of
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Fig. 10.1 Economic returns from the farming system components in Utamber village
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Fig. 10.2 Vegetable cultivation in integrated farming system mode in Utamber village of Balesar tehsil
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spinach, radish and tomato was about 1.85 and 3.60
and 1.94, respectively. Capacity building training
program of farm women related to value addition and
processing technology of vegetables and sustainable
livelihood was organised on February 24, 2015 and 28
farm women benefitted from the training. Another on
campus training on animal nutrition was also organised on
February 10,2015.

Extension and capacity building

Front line demonstrations were organized to
disseminate the new and proven technologies. A total of
55 field demonstrations on different kharif (pearl millet,
clusterbean and green gram) and rabi (mustard, cumin
and wheat) crops were conducted in Utambar village.
Improved varieties of pearl millet (CZP-9802 and RHB-
177), mung bean (GM-4), clusterbean (RGC-1017),
mustard (Pusa Jaikisan and Ashirvadin), cumin (GC-4)
and wheat (Raj-4037 and Raj-4083) were provided to
farmers for increasing crop production. Group
discussions and off-campus trainings were organized to
identify the constraints faced by the farmers in adoption of
improved technologies and to address these constraints
through sharing of information and skills. Impact of
improved production technologies on yield and socio-
economic status were assessed.

Establishment of participatory tree nurseries

The quality seedling production study for khejri
revealed that the bigger polybags size (15 X 20 cm) and
nursery mixture (soil, sand and vermi-compost) had
significant influence on growth, biomass and quality of
khejri seedlings. The satellite nurseries at Bujawar and
Chandan produced 6222 and 800 seedlings of different
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species, respectively. Nursery beds were developed at
nurseries in Bujawar and Chandan and nursery mixture,
polybags and seeds were provided to the farmers for
raising seedlings.

Organic production system and its adoption

Four rainfed model organic farms were developed in
Dantiwara village. Seeds of sesame (RT-127) and mung
bean (SML-668) were distributed to four farmers for
growing under organic management. Due to very early
recession of monsoon yield of sesame was affected
adversely and produced only 272 kg ha™ at farmers' field.
Mung bean, being short duration crop, performed well
and produced 748 kg grain ha' under organic
management. For popularization of organic farming four
demonstrations, two training programs and four group
discussions were arranged. Total 154 farmers and farm
women took part in these programs and got knowledge
and hands on practice of organic farming technologies.
Data collected from selected farmers on knowledge and
adoption of organic farming at village Dantiwara revealed
that 58.34 per cent farmers belonged to medium
knowledge category, followed by low (33.33%) and high
knowledge category (8.33%). The mean knowledge level
about organic farming was 47.91 per cent.

Performance of chickpea and barley varieties at
farmers' field

Field trials were carried out at 24 locations for
chickpea (CSJK-6, RSG-963 and CSJK-21) and 34
locations for barley (RD-2786 and RD-2660) at two
villages each of districts Jaisalmer (Deedhu and Sankdia)
and Jodhpur (Mansagar and Govindpura) and one village
in Barmer (Dhok). All the varieties of chickpea (RSG-
963, CSJK-6 and CSJK-21) produced higher pods plant”,
seeds pod™ and test seed weight compared to local variety
resulting in higher seed and straw yield (Table 10.2).
Variety RSG-963 resulted in 13.5 and 24.1 per cent higher
seed yield over CSJK-21 and local variety, respectively.
The net returns and benefit: cost ratio was also highest

qIADT 102 T B I=id [l BT IuST Td ISl N IR JH7G
Table 10.2 Effect of variety on the yield attributes and yield of chickpea

Variety Plant height Pods Seeds
(cm) plant! pod!
CSJK-6 36.4 322 1.6
CSJK-21 33.1 30.4 1.7
RSG-963 423 524 1.5
Local 394 27.9 1.5

1000 seed Seed yield Straw yield

weight (g) (kg ha™) (kg ha™)
299 1320 2050
236 1225 2015
171 1390 2240
232 1120 1995
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Table 10.3 Effect of varieties on the yield and yield attributes of barley

Variety Plant height Tillers Grains
(cm) (m™?) ear’!
RD-2786 88.3 95.4 21.8
RD-2660 80.2 87.6 20.8
Local 85.4 75.2 18.6
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AT e &1 JoITT H 4.4 U4 18.8 HfeTerl 31fereh <11 et
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1000 grain Grain yield Straw yield

weight (g) (kg ha™) (kg ha™)
44.9 3790 4940
441 3630 4410
40.2 3190 4265

with RSG-963 (1.65) followed by CSJK-6 (1.52), CSJK-
21(1.35) and local variety, respectively.

Variety RD-2786 of barley produced higher grain
(3790 kg ha™) and straw yield (4940 kg ha™). The increase
in grain yield due to variety RD-2786 was 4.4 and 18.8 per
cent over RD-2660 and local variety, respectively (Table
10.3). The net returns (% 28855 ha™) and benefit: cost ratio
(1.02) were higher with RD-2786 followed by RD-2660
(X 25795 and 0.91) and local variety (X 20905 and 0.76),
respectively.

An off campus training on 'improved vegetable
cultivation technology' was organized in December at
Utamber village which was attended by 51 farmers
including 18 women.

Dissemination of solar devices

Different solar energy devices were demonstrated
among farmers during their visits to the institute and in
fairs to collect information on their requirement of solar
devices. Non-tracking solar cooker was installed at a
farmer's field in Rajasani village which was found
suitable for cooking rice, dal, milk, etc. sufficient for 4-5
persons. Further, inclined solar dryer and solar PV
winnower-cum-dryer were installed at Arid Forest
Research Institute, Jodhpur which were also found
suitable for drying forest products. MOU between the
institute and M/s Sahyadri Krishi Udyog, Ahmednagar
was signed for manufacturing inclined solar dryer and
solar PV winnower-cum-dryer.

Extension of gum production technology

In village Dhok and Dherrasar of Barmer distirct
2200 trees were treated with CAZRI gum inducer, which
resulted in 300 kg gum production, which gave an
additional income of I 2,10,000 to the farmers. In
addition, seedlings and seeds of high gum yielding plant
type of A. senegal were distributed to the farmers for
raising the plantation of this species. This technology has
potential to give sustainable income to the farmers, who
have 4. senegal trees in their fields.
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Integrated watershed development with special
reference to tribal community in Bernia village,
Dungarpur

During kharif season, 140 demonstrations each of
paddy and urd bean were conducted at farmers' fields in
Bernia village. Each farmer was provided with 5 kg seed
ofpaddy (variety PS-4) and 5 kg seed of urd bean (PU-31).
Farmers were also given other inputs such as fertilizers as
per the recommended practices. For enhancing nutritional
security, 450 saplings of mango variety Keshar and 300
saplings of jackfruit were distributed among selected
farmers. The yield of paddy varied from 300 to 3000 kg
ha" with an average of 900 kg ha". Similarly, the yield of
urd bean varied from 60 to 420 kg ha" with an average of
150 kg ha'. The survival of mango and jackfruit plants
was 70 and 80 per cent, respectively. During rabi 2015-
16, demonstrations on wheat were conducted at 161
farmers' fields. Seed of wheat variety Raj-4082 was
distributed to the farmers for field demonstration. Each
farmer was provided 40 kg seed and 50 kg urea.

For capacity building of the farmers a three-day
training course on 'Natural Resources Management for
Development of Tribal Community' was organized during
21-23 May, 2015. About 18 lectures were delivered
covering various aspects of resources management and
livelihood improvement of farmers. 65 farmers including
15 women attended the training program. Soil Health
Cards were distributed to 34 farmers of watershed during
the training course.

Capacity building through organization of training course
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Extension activities at Leh under Tribal Sub Plan

Fruit saplings of apple, apricot, walnut, strawberries,
etc. and vegetables seeds of cabbage, onion, cauliflower,
radish, tomato, lettuce, carrot, etc. were distributed in
Stakmo, Phey, Thiksey (Ranbirpur), Nang, Dumkar, Tiri
villages and in villages of Nyoma valley of Leh district by
CAZRI-RRS, Leh. Similarly, oat seeds were also
distributed in the Tiri and Nyoma villages of Leh under
TSP of IGFRI, Jhansi. CAZRI RRS, Leh station also
coordinated activities of NRC-Yak on 6" October in
Khardong village of Leh. For capacity building of the
farmers various trainings were also organized under TSP.

E—dgard § S I SIS & T8 Briemdr 9 @ forg ufieror drisH &7 Mo
Capacity building through organization of training course under TSP
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Model village project

Participatory rural appraisal exercise was conducted
in village Ujaliya of Jodhpur district to gain first-hand
knowledge of socio-economic and agro-ecological
resource base of the village and farming families. In this
village the soil type is sandy loam and tube wells are the
major source of irrigation. The cropping pattern has been
almost stable for the last two decades and pearl millet,
clusterbean and mung bean are taken as rainfed crops,
while wheat and carrot are major crops under irrigated
condition.

The soils are highly alkaline and the quality of
groundwater is poor. Moreover the incidence of pests and
diseases like castor wilt, black rot in toria, mosaic and
anthracnose in chilli reduces the productivity of major
crops. Lack of knowledge about the scientific cultivation
practices, IPM, IDM and non-availability of required
inputs in time are also attributed to low productivity.
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_\Sq%_(b N \32';”'1(*)[ S W_?ﬁ I P fertilizer management, organic cultivation, bio-fertilizer
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PR =g 15 TFRIETOT BT T 23 ¥ & EESIEIIEIS with line departments for rural and agriculture

&1 AT | development, etc.
AT AT IR Mera Gaon Mera Gaurav
TR & qaTTEE & SR Frfee RT T N7 AR Under flagship program of the Prime Minister of

India, 'Mera Gaon Mera Gaurav', CAZRI scientists have
adopted 101 villages in hot arid and 2 villages in cold arid
zone for providing agro-advisories, information regarding

TEd PV AT 3R IATGHAT g™ Td AHIID eI
P foTU St oY ARANT AR B SIThNT Tg URTHeT

T PR B olQ BIGRI & DT §IRT T4 b & H 101 various government schemes, to suggest interventions and

TTal 3R 2 3 & ¥ 2 7ifdl &l Mg forar T g | to give consultations to farmers for increasing farm
productivity, production and social upliftment.
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Providing information to farmers under MGMG program

T&IWWW Agro-meteorological advisory service

AIAH SMETRA HIY AT Aelle Ay drs, I, Weather based agromet advisory services were
SR, \_rﬁﬂg? IR grell a1 & Mt &l ue™ &1 TS | provided to the farmers of Barmer, Churu, Jalore, Jodhpur
I grel uta o1 & forg #rad &1 li\qinH, e @ and Pali districts. Weather forecast data for coming five
e ®g, SIQR ¥, 9<iE § & 9K, 39 dR W §adr  days was received from Regional Meteorological Centre,
3R harR &1 Ui fBar a1 | BN A\ G gafed, Jaipur, twice a week, usually on Tuesdays and Fridays.
B B a9 Refd, oo 99 &l 7egq Vo |1 Agromet-advisory bulletins were prepared on the same
QAT & SR TR S 3 TR by o o | gaifest # day based on current crop condition, past weather and

116



Outreach Extension Activities

B, Hall, Aol AR Rl & foy urfiie uRmEet
M o | 39 TRE B Bl 95 elled 2015 B SR IR [y
MY | I golfe HReAM @l J9drse AR R A7 fagme
T @1 JeTge WR Qmars fhy T | gaifed &1 e
TR U3, rarREmfl, ReeH, i fagm os iR I
& PV [T & STABIRAT & Jregq | {1 J=niRe fsar 1 |
Gofigrd fheaTel T THUATH Aol dR |l SIFaBRT & TS |

B TH11D a1 Bg (D)

Gl 4922 M, PP Az, fqenei vd warl
AAFHTRAT 7 HY Tdeiics AT B BT 9HT e, ST&f
32 AR BT TSR Td dhilepl @l SIHBRT U&= &l
Y | 39d AR, 39 d5 I 69263 U1, 8531 b AT, I
U9 JERGRA urey Al &7 fama 3201 fams &1 foa
AT | UEId & AIEAH | 284 PHUDI Pl Ha&T g UM Sird DI
NEIRREHEEIRIDIE

medium range weather forecast. The bulletins included
relevant advisories for crops, fruits and vegetables and
livestock. Total 95 such bulletins were issued during
2015. The bulletins were uploaded to institute website and
India Meteorological Department website. Free SMSs
were also sent to registered farmers. The bulletins were
also disseminated through local newspapers, radio, TV,
internet, KVKs, officials of state agriculture department.

Agricultural Technology Information Centre (ATIC)

A total of 4922 farmers, farm women, students,
trainees and government officials visited ATIC center.
They were appraised of institute activities and
technologies. Besides this, 69263 plant seedlings and
8531 kg seeds and processed plant material were sold to
3201 farmer beneficiaries. 284 farmers were provided soil
and water samples analysis facilities.

BIONT ¥90T =] A= I3l A IR ST d

State wise visitors at CAZRI

State Number of Farmers
Sroups Male Female
Rajasthan 94 1369 610
Madhya Pradesh 11 225 —
Gujarat 07 41 -
Uttar Pradesh 03 - —
Mabharashtra 02 — —
Himachal Pradesh 03 == —
Uttarakhand 02 —— —
Karnataka 01 — —
Haryana 03 23 —
Assam 01 o —
Telangana 01 — —
Goa 01 - —
Tamil Nadu 01 — —
Nagaland 01 — —
Arunachal Pradesh 01 — —
Andhra Pradesh 01 —— —
Total 133 1658 610

Students/trainees Govt. officials Total
Male Female Male Female Male Female
826 583 174 51 2369 1244
28 08 01 261 01
250 108 05 01 296 109
22 46 06 01 28 47
- -—-- 10 - 10 ---
56 57 21 15 77 72
34 24 --- --- 34 24
30 25 02 01 32 26
--- 02 --- 25 ---
--- 16 03 16 03
--- 55 15 55 15
04 15 - --- 04 15
36 13 --- --- 36 13
29 28 03 --- 32 28
30 10 03 --- 33 10
--- 07 --- 07 ---
1345 909 312 88 3315 1607

117



N/
k‘;/) aififes gfraes 2015-16
Annual Report 2015-16

AP
ICAR

TH-fFaA Uea

ISR $—3MFH AT & =TT TH—fharT dred
P H Y AEayul FaTaR 2 | 39 UIcd & A o fami
Bl @ fARTE Sevdl IR Maegdhdrdl &I QT B &
foIT T TR A WOl O © | 6 e 9 e a
faaror, Ararse Hax e fIaRoT U3 oxa aied § SHbI
USfiReT FR @ B | WM gRT yeifia = oy
UreNfrel @7 FdH9a9 996 Ud STHGIRAT STl T—3Tel T
T BT ol STl € |
SISt fHam o-Tel Ta SMHpTeTam

<l # enfAet fbar AT | 39 a9 R B AADT gRT
: [T g4t/ ardt ARG @ S bl 8 | WA Bl ds
faear fefafernt o1 S feam a9 grr Mifear davs
feam T | fafr=T Reel &R Sy g™ awsi | demiai
vd fqug faRivsil gRT rebrRramfl iR $fY & & § JuR vd
Heferd fafi= ugegell ur 37 fAT amf & 1 |

feramt & v smaifora ufdteror: oo & fafas faar,
&I AU desl Ud PV IS sl §RT TITHT 289
ARTEToT HIRIHH 7615 HUDI & forg SMARIT 5 T |

m-Kisan Portal

m-Kisan portal is one of the important intervention
under National e-Governance Plan - Agriculture (NeGP-
A) of Ministry of Agriculture and Farmers Welfare, GOI.
Messages provided to farmers through this portal meet
their specific needs and requirements at particular points
of time. The institute collects visiting farmer's details
regarding mobile number and crop details for their
registration in the portal. Latest leaflets of different
agriculture technologies published by the institute are sent
to individual farmers.

DD Kisan channel and All India Radio

Scientists of the institute were empanelled in the list
of experts of DD Kisan. Six live discussion/talks were
given by our scientists. Several media coverages were
given by DD Kisan channel to extension activities of
CAZRI. Scientists and SMSs from various stations and
KVKs delivered 37 radio talks on All India Radio
covering various aspects related to improved practices in
agriculture.

Trainings organized for farmers: 289 trainings were
organized for 7615 farmers by various divisions, Regional
Research Stations and KVKs of the institute.

BTN IRR 3R T1dT & feamt & forw smaifora uf¥eior orismy

Details of on-campus and off-campus trainings imparted to the farmers

Subject On-campus Off-campus
No. of No. of No. of No. of
courses trainees courses trainees
By Division of Natural Resources and Environment
Natural resources management for development of tribal -- -- 01 65
community
Integrated watershed development of Berania (Dungarpur): -- -- 01 65
Special reference to tribal community
By Division of Transfer of Technology, Training and Production Economics
Agronomy 01 21 05 315
Horticulture -- -- 01 02
Livestock -- -- 01 18
Pest and disease management -- -- 02 40
Organic farming -- -- 03 60
Solar devices -- -- 01 14
Livelihood security 01 22 -- --
By Regional Research Station, Bikaner
Agriculture 01 30 -- --
By Regional Research Station, Leh
Agronomy -- -- 06 139
Yak rearing -- -- 02 54




Outreach Extension Activities

Subject On-campus Off-campus
No. of No. of No. of No. of
courses trainees courses trainees
By Regional Research Station and KVK, Bhuj
Agronomy 01 22 09 243
Horticulture 02 45 08 223
Plant protection 01 24 06 191
Soil and water conservation 01 28 06 177
By KVK, Jodhpur
Agronomy 01 34 19 559
Horticulture 06 167 17 375
Home science 05 179 18 346
Plant protection 04 82 19 299
Production of inputs at site 01 32 09 179
Capacity building and group dynamics -- -- 01 15
Agroforestry -- -- 14 310
By KVK, Pali

Agronomy 08 265 16 452
Agricultural extension 08 243 12 350
Home science 06 190 13 376
Horticulture 08 195 15 411
Veterinary science 10 270 15 395
Plant protection 04 85 10 170

A1 ufe ueel=: ST 2388 Pueh faf=T 1w dfed
TR (Uh.UESL) BRIBA & gRI AIfad 8J 1 12 I
ferfdrear RifaRl va |gfera fewrd ugy A yesi= &
AT SRR el & Ierar Td AR ffel & gxarea
TTtar 3 fapam | a1 RIfaRT # 236 uggeil &1 Ue & Prel &
fory SR féar T |

Front line demonstration: About 2388 farmers
benefitted by various FLD programs conducted by
institute in different villages. Twelve animal health camps
and balanced economical feeding demonstrations were
given in Utamber village of Jodhpur district and Harsolav
village of Nagaur district. About 236 animals were de-
wormed in 7 camps.

q9 2015—2016 H fd T fiw dfed uee=

Front line demonstrations (FLD) undertaken during 2015-16

Thematic area

By Division of Livestock Production System and Range Management

Kharif crops

Rabi crops

Grass production

Gum arabica

Balanced economical feeding demonstration

De-worming in large and small ruminants

Demonstrations Beneficiaries
66 29
52 30
05 05
550 35
05 47 animals
07 189 animals
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Thematic area Demonstrations Beneficiaries

By Division of Transfer of Technology, Training and Production Economics

Kharif crops 302 302
Rabi crops 87 87
Fodder production 05 05
Pomegranate 01 01
Compost making 02 02
Fertilizer management 01 01

By Regional Research Station and KVK, Bhuj

Kharif crops 47 47
Rabi crops 118 118
Horticulture 40 40
Plant protection 56 56
By KVK, Pali
Kharif crops 130 130
Rabi crops 85 85
Fodder production 40 40
Vegetable production 20 20

By KVK, Jodhpur

Oilseed crops 75 75
Pulse crops 60 60
Cereal crops 75 75
Other crops 62 62
Other enterprises 333 125

Serary URace & d=d H P I8 ds, SEgR g1 1M ufad vexE (SSRI—Ma-T gRT arifom)
FLDs to address climatic vulnerabilities by KVK Jodhpur sponsored by TDC-NICRA

Thematic area Demonstrations Beneficiaries
Natural resource management 169 300
Crop production 210 210
Livestock 36 36
Custom hiring center of farm implements 19 64
Village climate risk management committee (VCRMC), meetings, 02 53
Purkhawas and Lunawas Khara, Jodhpur

Plant protection 04 54

Fruit orchard 03 33
Total 443 750
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urfora ufRreer srie: ERerd # 39 a9 &8 yrafora
gfRrereT HrRiGH fhami g mafad &) T | s 9%
faff=1 ge-NfHal & SAeRT < TS I YA & aeld] Bl
[HSTAT 7 | $9 fIREd HiY [Ie7 dal gd Fee &
fmT gIRT 8= gIR Tfafaferdt ud wr faasy o smanfora
B T |

Sponsored training programs: Institute conducted a
number of sponsored training programs for educating the
farmers about various technologies and their
implementations. A number of other extension activities
and field days were celebrated by KVKs and divisions of
the institute.

qY 2015—16 H YRIAINTT UfETT HRIHH

Sponsored training programs during year 2015-16

Name of program Participants Sponsored by
Male Female Total
By Division of Integrated Land Use Management and Farming Systems
Field workers training for dryland systems research program 28 05 33 ICRISAT
IId Feoll IedTa Bl Tl bl 33 18 51 ICARDA
Nursery management 50 00 50 DST
Nursery technology for arid trees 46 04 50 DST
By Division of Livestock Production System and Range Management
Focused group meeting on silvipasture 49 23 72 ICARDA
Farmer-scientist interaction 154 46 200 ICARDA
By Regional Research Station, Bikaner
I &3 § PN Icaredhd gig 8 TaER 30 00 30 ATMA, Jaisalmer
By Regional Research Station and KVK, Bhuj
Awareness programme on medicinal and aromatic plants 94 15 109 CSIR-CIMAP, Lucknow
Kishan gosthi on Jai Kishan Jai Vigyan at Sansad Adarsh 65 00 65 KVK Mundra and ATMA
Gram, Suwai (Rapar)
Field day on cactus pear (Opuntia ficus indica) 35 15 50 ICARDA
By KVK, Pali
Improved cultivation practices of oilseeds 40 00 40 DOA
Improved cultivation technology in vegetable crops 20 00 20 DOA
Ber production technology in arid region 20 00 20 NHM
Line sowing technique of cumin 20 10 30 ATMA
Cultivation practices of medicinal plants 25 00 25 NABARD
Organic farming 50 10 60 DOA
Production technology of kharif crops 30 00 30 DOA
Nursery raising of different type of plants 22 03 25 DOH
Improved agricultural implements 22 10 32 ATMA
Post-harvest technology of fruits and vegetables 23 02 25 NABARD
Income generation through stitching 00 20 20 ICDC
By KVK, Jodhpur

Establishment of new orchard and management 22 00 22 Ambuja Cement Foundation,

Jaitaran
PP measures in rabi crops and other agriculture technology 35 00 35 ATMA, Pali
Scientific cultivation of rabi crops 35 00 35 ATMA, Pali
Dairy management and integrated agriculture technology 3 30 33 ATMA, Sabarkantha, Gujarat
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Nature of extension activity

Field day

Kisan mela

Kisan gosthi

Exhibition

Film show

Method demonstrations

Group meetings

Lectures delivered as resource persons
Newspaper coverage

Radio talks

TV talks

Popular articles and extension folders
Advisory services

Scientific visit to farmers field
Farmers visit to KVK

Diagnostic visits

Soil health camp

Self-help group conveners meetings
Women'’s day in agriculture

Jai Kisan Jai Vigyan

Soil health card distribution day
Kisan sammelan

Seed day

Rodent control campaign

Seed treatment campaign

Safe grain storage campaign

ddld R AT IR Tfaferdt
Extension activities organized by KVKs

KVK, Pali

12

01

23

01

28

55

30

115

30

10

04

18

322

40

45

25

10

04

01

00

01

01

01

00

05

06

KVK, Jodhpur
01
01
03
07
13
42
06
63
08
06
12
12

209
66
70
04
10
02
01
01
01
01
01
01
01

01

KVK, Bhuj
00
01
06
01
00
00
00
10
14
01
00
28

203
31
436
23
00
00
00
01
01
01
00
00
00

00
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yesif~ral: ®IoNl @ SUSRR U9 Tfafafery & uf

STRTRAehdT UGT R Ud ATl Bl STH—oi dd Tgar 7q
e+ faeferRad SraviRT IR Ueei= ST &1 Ud 3y

Exhibitions: The institute organized/participated in
exhibitions on following occasions to popularize its
technologies and to create awareness among the masses
aboutits activities and achievements.

Place

ST ATyt # T fora |
TR ERT YSRIAT BT SMATS Ud AT
Exhibitions conducted/participated by the institute
Date Occasion
June 8, 2015 Annual group meeting of AINP on arid legume

July 20, 2015

August 7, 2015
September 2-4, 2015
September 24, 2015
September 28-30, 2015
October 3, 2015
October 15-17, 2015

November 6-7, 2015

December 4, 2015
December 21, 2015

December 23, 2015
December 31, 2015
January 3, 2016

January 7-17, 2016
January 14, 2016
January 27-30, 2016
February 9, 2016

February 18, 2016
February 19, 2016
February 27, 2016
March 13, 2016

March 19-21, 2016
March 28, 2016

March 29-30, 2016

Kisan sammelan

Agriculture education day

Bharat nirman jan soochna abhiyan mela

Kisan mela avum navachar diwas

Rashtriya kisan beej mela avum kisan mahotsav
Launch function of “Mera Gaon Mera Gaurav”

All India group meeting of vertebrate pest management

Workshop on agriculture development of dry region and
Mid-term review meeting of regional committee no. VI

Womens’ day in agriculture

Koshal rojgar avam udyamata shivir (Rojgar mela)

Jai kisan jai vigyan diwas
Rabi krishi mahotasav

Visit of Hon’ble Shri Sanjeev Kumar Baliyan, Minister of
Agriculture and Farmers Welfare (State), Government of
India

Paschimi Rajasthan Udyog Hastshilp Utsav-2016
Mustard demonstration
Aarogya mela

District level kisan mela

22™ Sarson Vigyan Mela and Kisan Mela

Seed day cum farmers interaction with scientists
Kisan mela

International Year of Pulses-2016

National Agriculture Fair, Krishi Unnati Mela-2016
National Sheep and Farmer’s Fair

Bundelkhand Krishi Pradarsni avam Gosthi

CAZRI, Jodhpur

Village Bawarli, Balesar, Jodhpur
CAZRI, Jodhpur

Village Umaidpur, Jalore
CAZRI, Jodhpur

NRCSS, Tabiji, Ajmer

Village Kalasar, Bikaner

CAZRI, Jodhpur

CAZRI, Jodhpur

Village Nagalwas, Bhopalgarh, Jodhpur

District Employment Office, Gramin Hatt,
Jaisalmer

Village Kherapa, Bawri, Jodhpur
Bekariya Rann, Bhuj
CAZRI, Jodhpur

Barkatulla Khan Stadium, Jodhpur
Village Lavera Kalla, Jodhpur
Barkatulla Khan Stadium Jodhpur

SKRAU, Agril. Research Station,
Mandore, Jodhpur

DRMR, Bharatpur

CAZRI, Jodhpur

RAJUVAS, Bikaner

[IPR, Kanpur

IARI, Pusa Maidan, New Delhi
CSWRI, Avikanagar, Tonk

ATARI, Lalitpur, Kanpur
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difge AT ga=eF Ud ST aTfoTsiieruT

Intellectual Property Management and
Commercialization

wRe ANl vee 18 (EEITHy) F HoNl U
ruforRad et & < FHsir S+ efud e+ §
AT W& Bl |

e Finalized Material Transfer Agreement for
transferring samples of Nano-Fe and Nano-Zn
(nanomaterials) was sent to ICL Innovations Ltd.,
Israel.

e  Design drawings and material lists of Improved
Animal Feed Solar Cooker and Inclined Solar Dryer
shared with Ashapura Associates, Jodhpur and of PV
Winnower- cum- Dryer and Solar Dryer shared with

Institute Technology Management Unit (ITMU)
facilitated signing of MoU between CAZRI and various
agencies as follows

Sahyadri Krishi Udyog, Ahmednagar through
confidential disclosure agreements.

e MOA (No: NCR-HQ/C&M/400024340) signed
between CAZRI and NTPC for consultancy charges
of assessing aeolian hazards and its possible
management strategies for solar PV plant site, NTPC
Limited at Badhla, Rajasthan.

LREN| ?-b"l'!f/Consultancy
Consultancy projects Client/organization Outlay %) Status
Anti-rodent testing of DWC-HDPE ducts M/s Dura-Line India Pvt. Ltd., 2,98,107 Completed

Neenarana, Alwar

Lab Evaluation of Zinc Phosphide (40%) M/s Excel Crop Care Ltd., Mumbai ~ 3,05,087 Completed
Evaluation of anti-rodent treated HDPE, PEX M/s Kitec Industries Ltd. India, 2,69,992 Completed
UPVC pipes D & NH
Assessing Aeolian Hazard and its possible NTPC (consultancy assignment 23,00,000 Ongoing
management strategies for solar PV plant site agreement no: NCR-
NTPC limited at Badhla, Rajasthan HQ/C&M/400024340)

Eﬁ'@?ﬁ ST 9l A W/Revenue Generation from IP assets

Received X 4000 for sharing of design drawings and
material lists of solar devices through commercia-
lization of Improved Animal Feed Solar Cooker,

Inclined Solar Dryer and PV Winnower-cum-Dryer to
Ashapura Associates, Jodhpur and Sahyadri Krishi
Udyog, Ahmednagar.
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ENVIS Center on Desertification

B DI ‘Il%llahl'!fl’/Activities of Center

e  ENVIS website on Combating Desertification has been
designed and hosted on NIC server

e Access to database has now been provided through:
http://cazrienvis.nic.in

° Published: Desert Environment Newsletter from Vol.
17 No. 1, 2 and 3 (2015), Catalogue of Periodicals
(Revisedupto 2012)

e  Organized “Customized Hands-on Bhuvan Training
Program” for ENVIS Centers at NRSC, Jodhpur in
CAZRI Campus, Jodhpur (October 15-17,2015).

e  Prof. H. Rabindranath, IISC, Bengaluru, delivered
lecture on “Climate Change Science and Implications
for Research in Arid Zone” (April 23,2015)

e International Day for Biological Diversity (May 22,
2015)

e  World Environment Day (June 5,2015)
e World Desertification Day (June 17,2015)
e  World Water Day (March 22,2016)

sl BT AT IR U 3ffdps! BT TS

Data updated and new data uploaded

Data updated

Desert Natural Resources
Livestock

Human Population

Land use at district level

DEN ABSTRACTS

List of R&D and other Institutions
Books and research papers

New data uploaded (2015)

Fertilizer Consumption

Electricity Consumption in Rajasthan (industrial,
commercial, domestic and residential)

Temperature, Humidity

Mineral Production

Extension Bulletins (15), Cold Desert Bulletins (14)
Technological Booklets (24)

HI.G.3U. ic / P30, IRFPWS IATers axien aRarer
Online System for ICAR NET/ARS-Prelim Examination Project

HEI H SIS WIeT e JaTe W 4 Gl &
qAT 39 Y &I YRIETI3I BT Aol AT (BT TAT| 15 4
17 TS U4 7 7FCER 2015 Pl YU, TERID U4 I,
@AM E. B dga) o forRaa uRier mnfora @ 718 | 3=
UPR 4 9 10 IR 2015 9@ TUHMREL—IULY. /
1006 IFTEART = qR1efT < |

The center is fully operational and two online
examinations were conducted during this year. The
written examination for the recruitment of AAOs,
Assistants and UDC & under LDCE quota were organized
on April 15-17, 2015 and October 7" 2015. The online
examination for ARS-NET Examination (2015) was
organized at CAZRI Jodhpur center from Dec 4-10, 2015,
where in 1006 candidates appeared in the examination.
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Institute Projects

Integrated Basic and Human Resources Appraisal,
Monitoring and Desertification

Productivity and energetics of agricultural production
systems in Leh

Integrated natural resources monitoring in arid
Rajasthan

Development and assessment of soil erosion
productivity models for rainfed cropping systems in
Kachchhregion

Status of community grazing lands in western
Rajasthan

Wind erosion and soil loss in western Rajasthan and its
impact on agricultural production

Biodiversity Conservation, Improvement of Annuals and
Perennials

Genetic improvement of clusterbean, moth bean and
mung bean

Enrichment of variability in Lasiurus sindicus through
collection and induced mutagenesis

Marker based characterization for improvement of
clusterbean (Cyamopsis tetragonoloba (L.) Taub)

Breeding pearl millet hybrid parents and hybrids for
high temperature tolerance

Collection, characterization and preliminary
evaluation of sorghum germplasm in arid region

Identification and characterization of fodder sorghum
against drought and salinity stress for higher fodder
productivity in Kachchh region of Gujarat

Physio-biochemical and yield responses of clusterbean
(Cyamopsis tetragonoloba (L.) Taub) to salicylic acid
and its derivatives under water deficit conditions

Development of high seed yield genotypes of
watermelon (Citrullus lanatus) for rainfed situations of
arid zone

Enhancing pure germinating seed yield of sewan grass
(Lasiurus sindicus Henrard) by physiological
approaches

Germplasm collection, evaluation and conservation of
underutilized shrubs (Grewia tenax and Indigofera
oblongifolia) of western Rajasthan

Digitization and database development of the botanical
collections from Indian arid zone

Development of mapping populations in pearl millet
(Pennisetum glaucum L.) for high temperature
tolerance

Synthesis of organo-mineral fertilizers from organic
waste: Development of production technology and
assessing agronomic efficiency

Assessment of assimilation potential and partioning of
clusterbean under arid western plains

Development of seed coating and pelleting technology
for seed spices

Enhancement of genetic diversity through
hybridization and mutagenesis for clusterbean
(Cyamposis tetragonoloba) improvement

Isolation, characterization and evaluation of efficient
rhizobia for guar and moth bean

Collection, evaluation, characterization and
identification of suitable Grewia and Cordia species for
better fodder and fruit production in arid Kachchh

Evaluation of Cordia gharafbased agroforestry system
in the hyper arid zone of western Rajasthan

Integrated Arid Land Farming System Research

Soil moisture conservation studies in Pongamia and
Lawsonia inermis based agroforestry system in Pali
region

Development of organic production system for high
value crops of arid zone

Development of agri-horti system in rejuvenated ber
orchard in arid condition

Long term fertilizer trial on pearl millet

Assessing resource utilization efficiency of integrated
farming system in arid region

On-farm assessment of integrated farming systems in
arid region

Evolving grass-legume intercropping for quality
fodder and soil improvement in arid region of Gujarat

Carbon sequestration potential of agroforestry systems
inrainfed agro ecosystem in zone [ and I1
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Institute Projects

e  Carbon sequestration potential of agroforestry system
in hyper arid partially irrigated zone

e  Establishment, evaluation and utilization of cactus pear
(Opuntia spp.) in Kachchh region

e  Production and adoption of organic system in arid zone

e  Integrated farming system for enhancing economic
resilience in arid regions

e  Development of horticulture based production system
for transitional plains of Luni basin

e  Assessment of agronomic and economic performances
of clusterbean-based cropping systems under different
soil management practices in hot arid region

e  Physiological evaluation of mustard genotypes in
relation to antioxidant defense mechanism, growth and
productivity under temperature stress

Management of Land and Water Resources

e  Impact of canal irrigation on soil salinity and water
logging in IGNP-II and Narmada command area in
western Rajasthan

e  Soil biodiversity in grasslands of arid western plain

e  Status of soil sulphur and related biodiversity in
transitional plain of Luni basin

e  Production potential of established agri-silvi-horti
system under different management practices with
micro irrigation system in arid zone of western
Rajasthan

e  Development of suitable deficit-irrigation schedule to
improve crop-water productivity in Bikaner region

e  Assessing soil compaction and its amelioration in
relation to crop root growth

e Improving water productivity through protected
agriculture

e  Evaluation and improvement of soil and crop
productivity in a khadin system of arid region

e Integrated watershed development with special
reference to tribal community of Bernia, Dungarpur
(Raj.)

e  Quantification of water and energy balance
components for groundnut and summer clusterbean in
arid western Rajasthan

Improvement of Animal Production and Management
e  Studies on water requirement of arid cattle

e  Assessment of production potential and improvement
of pasture land under different management systems

e  Improving farm productivity through livestock based
farming system at farmers' field

Plant Products and Value Addition

Development of baked functional foods from locally
available plant sources in arid region

Integrated Pest Management

Distribution and abundance of rodents in cold arid
ecosystem of Leh

Development of integrated pest management modules
for cumin, groundnut and castor

Isolation, evaluation and identification of native bio-
control agents against Ganoderma lucidum causing
root rot in leguminous trees

Ecological evaluation of rodent diversity in Narmada
canal command area

Integrated weed management in principal crops of cold
arid zone

Non-Conventional Energy Systems, Farm Machinery
and Power

Refinement of selected agro processing machines for
arid produce

Optimization of energy and water use in solar PV pump
based micro-irrigation system for different scales of
operation

Dissemination of CAZRI developed solar devices and
their refinement for rural areas

Optimization of PCM thermal energy storage in solar
dryer for dehydration of fruits and vegetables

Agrivoltaic system: Development of design criteria
and selection of suitable crops for optimum land, water
and energy use in western Rajasthan

Technology Assessment, Refinement and Training

Dissemination of improved farm technologies and
constraint analysis in Osian tehsil

Analysis of integration of technologies by farmers in
Banni areas

ICAR-CAZRI Model village project

a1 fort OifSd 9RATSRI/ Externally Funded Projects

Unravelling biochemical and molecular basis of
bacterial and fungal endo-symbiosis for management
of abiotic stress in plants (NFBSFARA-ICAR;
% 65.4141 Lakh)

DUS test centre on pomegranate (PPVFRA; X 15.0304
Lakh)
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Development of dual purpose mechanical barrier to
control wind erosion with simultaneous utilization of
renewable energy (DST;25.5 Lakh)

Preventing extinction and improving conservation
status of threatened plants through application of
biotechnological tools (DBT; X 48.384 Lakh)

Improving crop and water productivity in Indira
Gandhi canal command area (ICARDA; US$ 120000)

Production and demonstration of tissue culture raised
plants under three locations and collection and
maintenance of elite germplasm of date palm (ICAR;
% 55.0 Lakh)

Establishment of field gene bank for arid region
(PPVFRA;X 120 Lakh)

Desertification status mapping of Rajasthan (second
cycle) (MoEF-SAC;X 25.34 Lakh)

Understanding the adaptation mechanism of wild
forage halophytes in the extreme saline-sodic Kachchh
plains for enhancing feed resources (NFBSFARA
ICAR;X193.988 Lakh)

Genetic diversity assessment, propagation and
conservation of Marwar teak [Tecomella undulata
(Sm.) Seem.] (DBT;X47.476 Lakh)

Integrated agro-meteorological advisory services
(AAS) for farmers of Jodhpur region NCMRWF ( DST;
%4.00 Lakh)

Forecasting agricultural output using space, agro-
meteorology and land based observations (FASAL)
(MoES-IMD;%4.00 Lakh)

Agro biodiversity baseline survey and interventions in
western Rajasthan India: Study across CRP 1.1 sites
(Bioversity International; T US $ 10000)

Landuse-land cover mapping of Jodhpur district at
1:10000 scale (NRSC;X 36.90 Lakh)

Development of guidelines for the conduct of test for
Distinctiveness, Uniformity and Stability (DUS) in
horse gram, clusterbean, moth bean and lathyrus
(PPV&FRA;X 13 Lakh)

Participatory tree nurseries establishment for
enhancing livelihood and employment generation in
arid Rajasthan (DST; 3 34.91043 Lakh)

Integrating genomics and plant breeding to develop
nutritionally enhanced chickpea (Cicer arietinum L.)
(DBT;X27.85 Lakhs)

All India Coordinated Research Project-National Seed
Project (Crops) (ICAR; X 28.90 Lakh)

Landuse-land cover mapping of Barmer district at
1:10000 scale (NRSC; X 45.86 Lakh)

Production of quality seed and plant materials of arid
crops (ICAR; 60.85 Lakh)

Enhancing productivity and resilience of the dryland
production systems through science based
development interventions (ICRISAT;X 19.50 Lakh)

Harvesting, processing and value addition of natural
resins and gums (IINRG, Ranchi; ¥53.75 Lakh)

National Mission on Sustaining Himalayan
Ecosystems (NMSHE)-Task Force-6 (Himalayan
Agriculture) (NMSHE; X 74.20 Lakh)

National Mission on Sustaining Himalayan
Ecosystems (NMSHE)-Task Force-5 (Indigenous
Technology Knowledge) (NMSHE; X 8.69 Lakh)

Mitigation of climate change by enhancing C-
sequestration in agriculture and adaptation strategies to
thermal stress in ruminants in arid region of western
India (NICRA;X 84.00 Lakh)

Consortium research project on nanotechnology
(ICAR;X 598 Lakh)

Livelihood and nutritional security improvement of
tribal farm women through horticulture (ICAR-CIWA;
% 13.50 Lakh)

Managing agricultural production systems in low
rainfall regions of India for sustainable livelihood
(ICARDA;US $111950)

Community based rangeland management for
livestock production in low rainfall regions of India
(ICARDA;US $114133)

All India Network Project on Vertebrate Pest
Management (ICAR; 2700 Lakh)
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Date

May 27, 2015

June 8, 2015

June 11, 2015

June 13-14, 2015

June 17-19, 2015

June 23, 2015

July 23-24, 2015

July 25-26, 2015

August 4-5, 2015

August 5-8, 2015

August 8, 2015

August 11-12,
2015

August 13-14,
2015

August 19-22,
2015

A / BRIl / AfFERT /

MRSt # Wity

Participation in Conferences/Seminars/

Symposia/Workshops

Details of program

Brainstorming Workshop on Seed Spices at ICAR-NRCSS, Tabiji,
Ajmer

Workshop on Organic Farming organized at KVK Ambbheti, Gujarat

Organic Farming Workshop by Organic Farming Association of
Rajasthan, Jodhpur

National Seminar on Climate Change and Smart
Technologies at RVSKVYV, Gwalior

Agriculture

National Conference of Agricultural Librarians and User Community on
Integrating ICT in Agricultural Librarians in India: Policies, Issues and
Challenges held at ICAR-IVRI, Izatnagar

Workshop on Future Strategies for Prevention and Control of Silicosis,
organized by GRAVIS at Hotel Park Plaza, Jodhpur

Enhancing Drinking Water Securities through Participatory Good Water
Management by WASMO, CGOB and ACT at Bhuj

National Conference of KVKs and ICAR Foundation Day held at Patna

Data Repository for Knowledge Management; ICAR-IASRI; NASC
Complex, New Delhi

International Symposium on Underutilized Plant Species held at PNAU,
KVK & RI, Madurai

Network Partners Workshop/Consultative Meeting of NMSHE Project
at JNU, New Delhi

National Seminar on Recent Innovations in Technical Terminologies on
Biodiversity organized by Vagyanik tatha Takniki Shabdavali Aayog
(MHRD) at DRC, ZSI, Jodhpur

Fourth Annual Workshop of NICRA at ICAR-CMFRI, Kochi, Kerala

National Symposium on Sustaining Agricultural Productivity in Arid
Ecosystem: Challenges and Opportunity at ICAR-CAZRI Regional
Research Station, Leh-Ladakh

Participant(s)

H.R. Mahla

Ramniwas, T. Singh

A.K. Sharma

R.K. Bhatt, V.S. Rathore

Tirth Das

R.K. Goyal

Devi Dayal, T. Singh

R.S. Tripathi

A.K. Jukanti

H.R. Mahla

M.K. Gaur

A. Verma, M. Mathur,
M.B. Charan, N Patel,
R. Pathak, R.K. Kaul,
R.S. Tripathi, V. Chaudhary

B.K. Mathur

A. Singh, A. Pancholy, A. Verma,
A. Saxena, A.K. Misra, A.K. Shukla,
B.K. Mathur, D.V. Singh,

H.M. Meena, Jigmat Stanzin,

J.C. Tewari, M. Kumar,

M. Patidar, M.K. Gaur,

M.L. Soni, M.S. Raghuvanshi,

N.D. Yadava, P. Santra,

Praveen Kumar, P.C. Moharana,
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Participation in Conferences/Seminars/Symposia/Workshops

Date

October 4-5,
2015

October
13-16, 2015

October
17-19, 2015

October
27-28, 2015

October
28-29, 2015

October
29-31, 2015

November
5-7, 2015

November
19-20, 2015

November
20-24, 2015

November
23-24.2015

December 5-8,
2015

December
11-12, 2015

December

11-12, 2015

December
11-14, 2015

Details of program

National Seminar on Precision Farming Technologies for High
Himalayas, held at HAAMRI, SKUAST Leh

25™ Asian-Pacific Weed Science Society Conference on Weed Science
for Sustainable Agriculture, Environment and Biodiversity, Hyderabad

National Dialogue on Innovative Extension Systems for Farmers’
Empowerment & Welfare by the Collaboration of TAAS, ICAR, NAAS
at NASC Complex, New Delhi

7™ Coordination Committee Meeting of Network Project on Harvesting,
Processing and Value Addition of Resins and Gums held at Forest College
and Research Institute, Mettupalayam

Workshop on Climate Change Impacts, Vulnerability and Adaptation for
Third National Communication to UNFCCC. Organized by MOEFCC,
New Delhi

28™ Annual Conference of Indian Institute of Geomorphologists, Deptt.
of Geography, NEHU, Shillong

National Seminar on Strategy to Drive Skill based Agriculture
Development Forward for Sustainability and Rural Employability
organized by Indian Society of Extension Education, New Delhi at
BHU, Varanasi

5" Rashtriya Jal Sangoshthi on Badalte Parivesh Mein Jal Sansadhan
Prabandhan Ki Bhoomika organized by NIH, Roorkee

XXIII International Grassland Congress on Sustainable use of Grassland
Resources for Forage Production, Biodiversity and Environmental
Protection organized by ICAR, Range Management Society of India and
IGFRI, Jhansi at New Delhi, India

Joint Workshop on DUS Testing under Indo-German Bilateral
Cooperation in Seed Sector, PPV-FRA and IARI, New Delhi

80™ Annual Convention of Indian Society of Soil Science at University
of Agricultural Sciences, GKVK, Bengaluru

National Workshop on Human-Wildlife Conflict in Agro-Pastoral
Context organized by ICAR at Bengaluru

International Symposium on Biodiversity, Agriculture, Environment and
Forestry organized by Association for the Advancement of Biodiversity
Science, Karnataka held at Ooty, Tamil Nadu

3" International Plant Physiology Congress : Challenges and Strategies
in Plant Biology Research by JNU, New Delhi

Participant(s)

P.R. Meghwal, R.K. Bhatt,
R.S. Tripathi, Stanzin Landol,
Surjeet Singh, S.K. Jindal,
S.P.S. Tanwar, U. Burman,
V. Chaudhary, V.S. Rathore

M.S. Raghuvanshi

M.S. Raghuvanshi

A.S. Tetarwal

J.C. Tewari

M.K. Gaur

P.C. Moharana

Vijay Avinashilingam N.A.

R.K. Singh

A K. Misra, B.L. Manjunatha,
C.B. Pandey, Devi Dayal,

J.P. Singh, Maharaj Singh,
M.K. Gaur, M. Patidar,

M.P. Rajora, M.S. Raghuvanshi,
P.C. Moharana, P.K. Malaviya,
R.K. Bhatt, R.N. Kumawat,
Ritu Mawar, Shantharaja C.S.,
Shamsudheen M., V.S. Rathore

P.R. Meghwal

N.R. Panwar

R.S. Tripathi

Bhagwan Singh

N.S. Nathawat, R.K. Kalia,
R.K. Bhatt, U. Burman
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Date

December
12-13, 2015

December
26-27, 2015
January

9-10, 2016

January 18-22,
2016

January
27-30 2016

January
28-31, 2016

February 2-3,
2016

February
6-8, 2016

February
8-10, 2016

February
12-14, 2016

February
17-19, 2016

February
16-17, 2016

February
18-20, 2016

February
20-21, 2016

February
20-21, 2016

Details of program

National Conference on Global Research Initiatives for Sustainable
Agriculture and Allied Sciences, RVSKVV, Gwalior, MP

IJTA 2™ International Conference on Agriculture, Horticulture and Plant
Sciences by ICAHPS-2015 Academic Research Journals (INDIA) at
Shimla

International Seminar on Indigenous Technologies for Sustainable
Agriculture and Better Tomorrow at CSIR-NBRI, Lucknow

International Workshop on Olive and Jojoba organized by State Institute
of Agriculture Management, Jaipur

International Extension Education Conference on Education, Research
and Services. BHU, Varanasi (UP)

Innovative Designs and Implements for Global Environment and
Entrepreneurial Needs Optimizing Utilitarian Sources, International
Livestock Conference & Expo, 23" Annual Convention, ISAPM,
Hyderabad, India

National Seminar on New Dimensional Approaches for Enhancement of
Seed Spices Productivity and Profitability under Era of Climate Change
at ICAR-NRCSS Ajmer

XVI Biennial Animal Nutrition Conference on Innovative Approaches
for Animal Feeding and Nutritional Research at ICAR-NDRI, Karnal

Workshop on Forward Thinking for Agricultural Development in
Western India at SDAU, Palanpur

National Symposium on Vegetable Legumes for Soil and Human
Health. Organized by Indian Society of Vegetable Science at ICAR-
IIVR, Varanasi.

25™ National Conference on Natural Resource Management in Arid and
Semi-Arid Ecosystem for Climate Resilient Agriculture and Rural
Development held at SK Rajasthan Agricultural University, Bikaner

Brain Storming on IPM in Major Crops, organized by ICAR-NCIPM at
NASC, New Delhi

International Conference on Natural Resource Management: Ecological
Perspectives, organized by Indian Ecological Society at SKUAST,
Jammu, India

National Symposium on Transforming Indian Agriculture Towards Food
and Nutritional Security at ICAR-IGFRI, Jhansi

18" Indian Agricultural Scientists and Farmers Congress on Prospects of
Skill Development in Agriculture and Rural Development- A Step
Towards Make in India. Bioved Research Institute of Agri., Tech. and
Sci., at Allahabad

Participant(s)

C. Kumar, M. Kumar,
M.L. Meena

A. Verma, P. Tewari

A.K. Shukla, D.K. Gupta

M. Kumar

C. Kumar, D. Singh,

M.L. Meena

A.K. Misra

D. Singh, Hari Dayal,

M.L. Meena

A.K. Misra

Devi Dayal

Ramavtar Sharma

Birbal, Keerthika A., M.L. Soni,
M. Kumar, N.D. Yadava,

N.R. Panwar, R.K. Singh,

S. Bhardwaj, Subbulakshmi, V.,
V.S. Rathore

Vipin Chaudhary

Noor Mohammed M.B.

H.M. Meena

P.K. Malaviya, R.K. Singh
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Participation in Conferences/Seminars/Symposia/Workshops

Date

February
23,2016

February
26, 2016

February
26-27,2016

February
26-28, 2016

March 2, 2016

March 11-12,
2016

March 11-13,
2016

March 15, 2016
March 18, 2016

March 27-28,
2016

Details of program

Workshop on Protected Cultivation organized by Deptt. of Horticulture,
at Krishi Bhavan, Paota, Jodhpur

Workshop on Climate Change: Mitigation and Adaptation in Hot Arid
Region at RRS, CAZRI, Bikaner

National Workshop on Strengthening and Sustainability of e-Granth
held at NASC, New Delhi

National Conference on Solar Thermal Energy Technology -2016 held
at Indian Institute of Technology, Jodhpur

Workshop on Improving Water Productivity in IGNP-Expanding
Dimensions, organized by CAZRI, RRS, Bikaner under ICAR-ICARDA
Collaborative Project#8 at CAZRI, RRS, Bikaner

National Seminar on Faunal Diversity of Thar Desert Ecosystem,
organized by DRC, Zoological Survey of India, Jodhpur

National Seminar on Agriculture Resource Management for
Sustainability and Eco Restoration, Society for Agriculture and Arid
Ecology Research at ICAR-CIAH, Bikaner

Workshop on PPV&FRA, ICAR-ATARI, Jodhpur

Workshop on Ground Water Sustainability in Paleochannels organized
by Central Ground Water Board, Jodhpur

National Workshop on Use of Technical Terminology in Higher
Education at Jai Narayan Vyas University, Jodhpur

Participant(s)

Pradeep Kumar

A. Kumar, Birbal, D.K. Gupta,
D.V. Singh, J.P. Singh,

M. Suresh Kumar, M.C. Dagla,
M.L. Soni, N.D. Yadava,

N.S. Nathawat, Praveen Kumar,
R.K. Bhatt, Renjith P.S.,

S.P.S. Tanwar, S. Bhardwaj,
Sheetal K.R., Subbulakshmi V.,
Traloki Singh, U. Burman,

V.S. Rathore

Tirth Das

A K. Singh, P. Santra,
S. Poonia

A.K. Misra, A.K. Shukla, Birbal,
B.K. Mathur,

Devi Dayal, J.P. Singh,

M. Kumar, M.C. Dagla,

M.L. Soni, N.D. Yadava,

N.S. Nathawat, S. Bhardwaj,
Subbulakshmi V., Sheetal K.R.,
Renjith P.S., V.S. Rathore

V. Chaudhary, Surjeet Singh
A. Pancholy, Birbal,

A K. Jukanti, Pradeep Kumar,
R.C. Kasana

Subhash Kachhawaha

R.K. Goyal

H.M. Meena
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IR H Ao Soob g wfcrfafert

Meetings and Events organized in the Institute

WRAM JJAYE IRYS ([.31.9.)/Institute Research
Committee (IRC)

IRC meetings were held in three spells during May 5-7,
June 12 and July 1, 2015. The annual progress reports of
various on-going institute and externally funded projects
were discussed in the meeting. Nineteen new projects were
approved in the meetings and the reports of 14 concluded
projects were also presented by the scientists.

ANy | B aa?ﬁ/lnnovation Platform Meeting: Third

th

innovation platform meeting was organized on 18" May to
discuss various issues related to crops, livestock production
and natural resources management. The meeting was chaired
by Mr. Ratan Lahoti, Divisional Commissioner, Jodhpur. Dr.
Anthony M. Whitbread, Program Director, Dryland System
and Dr. Shalander Kumar, South Asia Coordinator of CRP
1.1 from ICRISAT and Dr. Ross McLeod from CGIAR
participated in the meeting. The work plan for coming
monsoon season was finalized in the meeting. All the HDs of

the institute, subject matter specialists and entire team of
CAZRI-ICRISAT-GRAVIS project attended the meeting.
More than 100 stakeholders including 25 farmers (5 women
farmers) participated in the meeting. The program was
coordinated by Dr. J.C. Tewari, Principal Scientist.

I[P ToTe IR RAc WK wieds IRATeT 1 &) aiftid
g %E:’EF/Annual Group Meet of All India Network
Project on Arid Legumes was conducted on June 8-9, 2015
under the chairmanship of Dr. B.B. Singh, Asstt. Director
General (Oilseed & Pulses). Dr. B.B. Singh, Visiting
Professor at GBPUA&T, Pantnagar, Mr. S.K. Sharma,
Secretary, Guar-gum Manufacturers Association of India,
Dr. N.P. Singh, Director, ICAR-IIPR, Kanpur and Dr. Shiv
Sewak, Nodal Scientist, ICAR-IIPR, Kanpur attended the
meeting. During the meet the research program for 2015-16
was formulated for crop improvement, management,
protection and quality of the four arid legume crops namely,
clusterbean, cowpea, moth bean and horse gram. Scientists
from various states working on these crops participated in the
meeting.

T aRRAfa! 3 ¥ feare HiY Scareear : Ak
3R AR’ fI97 TR IR FSSH/National symposium

on Sustaining Agricultural Productivity in Arid
Ecosystems: Challenges and Opportunities was organized
at CAZRI-RRS Leh, (Jammu & Kashmir) during August 19-
22, 2015. The inaugural function of the symposium was
graced by Honourable Member of Parliament from Leh, Sh.
Thupse Tsewang; Director General IMD Dr. L.S. Rathore
and DDG, NABARD Dr. Gyanendra Mani. The symposium
was attended by about 70 scientists, professors and
researchers from arid regions of the country representing
ICAR, SAUs and Defence Institute for High Altitude
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Meetings and Events organized in the Institute

Research (DIHAR). In his chief guest address Sh. Thupse
urged to scale up agricultural technologies and ITK for future
livelihood of farmers of Ladakh region instead of fully
relying on ecotourism considering the natural resource base
of the regions. Overall 42 oral presentations including lead
papers and technical papers and 18 poster presentations were
made and three best posters were also awarded. Dr. Anurag
Saxena was Organizing Secretary of the event and Dr. M.S.
Raghuvanshi was local organising secretary from CAZRI
Regional Research Station, Leh.

TSTHTYT TS 2.0 15 & eI # 16 RITHR BT Yas IroTaroT
AN BT Ao fhar war| rad A & |l
dTpl = ST | UNT T | 59 ITSTHTST ST | S
Hoig HAR, TR, U107 FeToT g, SIEYR = ‘Sig fafderar
HRETUT T HTUT UR g8 1 A Ud SaEd R
foar| 59 9 d g@ g 9@ o @il aws,
HATG [TTede AR Holl IR BIoR! 1 FRI gRT
AR ot & &7 # o T Aewayol 2y & IR § TR0

for | TSt BT 3regerdT deblold YR fevTeh SI. Ud.
s @ |

FYwH ARNONG Yegd R AREad WA Aead
IRAISTHT & FHE DI UM 966/ I" Group Meeting of All
India Network Project (AINP) on Vertebrate Pest
Management was organized at CAZRI, Jodhpur from

October 15-17, 2015. The meeting was graced by Dr. J.S.
Sandhu, Deputy Director General (CS), ICAR as Chief
Guest and Dr. PK. Chakrabarty, ADG (PP&B), ICAR as
Guest of Honour. The meeting was attended by about 80
delegates from various parts of the country. Dr. R.S. Tripathi,
Network Coordinator presented the progress report. Dr.
Chakrabarty mentioned that the work done by the project in
the field of rodent and bird management has reached the
farmers and benefited them. Dr. Sandhu appreciated the
efforts made under the project. On this occasion several
publications in regional languages were also released.

= 3T &1 W Y B faIdH IR BRI/ Workshop
on the Development of Agriculture in Western Dry
Regions was held at the institute on November 6, 2015. The
meeting was chaired by Dr. A.K. Sikka, DDG (NRM), ICAR,
New Delhi. In this workshop 40 farmers from 12 arid
districts of western Rajasthan, PCs of KVKs, Director
Research/Extension from SAUs, Directors/senior officers of
ICAR institutes/RRSs, PCs of AICRPs and AINPs in western
Rajasthan, officials of state line departments and watershed
development participated in the meeting. Dr. C.B. Pandey,
Acting Director, CAZRI welcomed the participants. Dr. P.P.
Rohilla, Director (Acting), ATARI, Zone VI presented the
role of KVKs of the region. Dr. S.P. Kimothi, ADG
(Coordination), ICAR outlined that the workshop has been
called at the request of the PMO to draw a clear roadmap for
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development of agriculture in western dry region of the
country. Dr. A.K. Sikka in his address emphasized that the
workshop is to provide direct interaction of scientists and
policy planners with the farmers. The farmers raised issues
related to water, rainfed agriculture, horticulture, animal
husbandry, marketing and subsidy. There were in-depth
discussions on various issues raised by farmers. The DDG
suggested ICAR institutes/SAUSs to address the researchable
issues raised by the farmers in their future programs.

1.$.399. & afifa W= 6 o Aearafy |ien

W/Mid-term review meeting of ICAR Regional
Committee No. VI was held on November 7, 2015. The
Chairman and DDG (NRM) Dr. A K. Sikka highlighted that
the main purpose of the meeting was to review the
implementation of various recommendations made by 23"
ICAR regional committee No.-VIand if needed to make mid-
term corrections for speedy implementation of various
actions proposed. Dr. S.P. Kimothi, ADG (Coordination),
ICAR highlighted the importance of review meeting. Dr.
C.B. Pandey, Member Secretary, presented the action taken
report on the recommendations. The inputs provided by
SAUs/ICAR institutes/State line departments were
discussed in detail. The issues related to establishment of
KVK at Silvassa, filling up of vacant posts in KVKs,
marketing opportunities of agricultural produce, availability
of quality seed, etc. were discussed at length. While summing
up, the chairman advised members to work in coordination
for speedy percolation of technologies to the farmers.

EIT%I’JH/Union Minister of State for Agriculture and
Farmers Welfare Dr. Sanjeev Kumar Balyan visited
institute on January 3, 2016. Dr. Balyan took keen interest in
the technologies developed by the institute and the strategic
research that the institute is addressing. He appreciated
institutes contribution in one of the most difficult ecosystems
from agriculture and animal husbandry point of view. He
underlined the need to further upscale the technologies for
the benefit of farmers and to modify the plan as per the

changing needs of farmers. Dr. O.P. Yadav, Director briefed
the Hon'ble Minister about the historical background of the
institute and apprised him about various R&D issues that are
being addressed by the institute. Minister also interacted
with the Heads of Divisions and other senior officials of the
institute.

P37 IR M Welghe IRRINAI/ICAR Inter

Zonal Final Sports Tournament 2015 was organized
during February 8-12, 2016. More than 400 sports persons
and officials from 45 ICAR institutes from Central, East,
North, South and West Zones participated in the tournament.
Dr. S.R. Vadera, Director, Defence Laboratory, Jodhpur was
the Chief Guest in inaugural function on 8" February. Dr.
O.P. Yadav, Director, CAZRI while welcoming the players
highlighted the importance of the event towards fraternity
development. Ms. Indu Chopra, IARI, New Delhi was
adjudged as best woman athlete and Mr. E.M. Anish, CPCRI,
Kasaragod and Mr. Tejveer Singh, IGFRI, Jhansi were
declared jointly as best men athlete. On the basis of the
overall best performance in different events, the overall
championship was awarded to IARI, New Delhi. The five-
day long ICAR Inter-Zonal Sports Tournament 2015 came to
an end on February 12, 2016. Dr. N.V. Patil, Director, NRC
Camel, Bikaner was the Chief Guest of the Closing
Ceremony. Dr. Anurag Saxena was Organizing Secretary of
the event.
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o1 SuTe uidneror IR fham—asnfee arier/Seed

Production Training and Farmers-Scientists interaction
was organized at the institute on February19, 2016. Different
departments, NGOs, seed production agencies and research
institutes participated in this program. Dr. O.P. Yadav,
Director, CAZRI underlined the need to adopt stress tolerant
crops and varieties to deal with climatic variability and also
emphasized to develop a road map to strengthen seed supply
chain by involving different partners from research
institutes, seed production agencies, state agriculture
departments and innovative farmers. Dr. B.R. Choudhary,
Director Research, Agricultural University, Jodhpur and
chief guest on this occasion urged the farmers to adopt high
yielding varieties recommended for specific agro-ecological
conditions and procurement of seed from reliable sources for
better production. Dr. S.K. Singh, Director, ATARI, Jodhpur
and Mr. R.S. Chauhan, NSC, Jodhpur highlighted the
importance of seed replacement, varietal replacement of
pulses and quality seed to further increase the production. In
the beginning, Dr. R.K. Bhatt, Head briefed about the
importance of seed day.

Y@ AEWe g™k & g b1 deN 9ol
A group of prominent public representatives visited the
institute on January 21, 2016 to have an interactive session
with scientists. More than 20 representatives including
Members of Parliament, Members of Legislative Assembly
and various functionaries of Panchayati Raj took keen
interest in various technologies developed by institute in a
guided tour of the campus. Shri Narayan Panchariya,
Member of Parliament (Rajya Sabha) praised the varieties of
bers developed by institute during last several years. Shri
Gajendra Singh Shekhawat, Member of Parliament (Lok
Sabha) while appreciating institute's work mentioned that
climate change, decreasing availability of water, reduced
land holdings and disinterest in farming have become major
challenges before agriculture today and a holistic approach
between technologies and policies are needed to further
increase the profitability of farming. Shri Ghanshyam Ojha,

Mayor, Nagar Nigam; Smt. Suryakanta Vyas, Shri Kailash
Chander Bhansali, Shri Babu Singh Rathore, Shri Pabba
Ram Bishnoi and 10 Pradhans from different regions were
also present and took keen interest in institute technologies
displayed in solar yard, animal feed unit, technology park,
ber orchard, polyhouse and gene bank.

Dr. O.P. Yadav, Director welcomed the guests and said
that now the time has come to have frequent interface of
scientists with public representatives to apprise them of latest
developments in the research and farming technologies so as
to reduce the time gap between technology development and
adoption.

Other meetings

e  Scientific Advisory Committee (SAC) Meeting of
KVK, Jodhpur was held on May 19, 2015 and of KVK,
Bhuj on March 3, 2016 to discuss annual progress and

action plan for KVKs activities.

Institute Joint Staff Council (IJSC) meetings were held
on August 8, 2015 and March 16, 2016. A number of
issues related to the administration and staff members
were discussed and actions were taken for streamlining
the day-to-day work of the institute.

Brain Storming Session on 'Management of higher
vertebrates in cultivated ecosystem: Policy issues' was
organized by AINP on VPM at IIHR, Bengaluru on
January 22,2016.

Annual review meeting of the externally funded project
on 'Understanding the adaptation mechanism of wild
forage halophytes in the extreme saline-sodic Kachchh
plains for enhancing feed resources' funded by
National Fund for Basic, Strategic and Frontier
Application Research in Agriculture (NFBSRA),
ICAR was organized at CAZRI Regional Research
Station, Kukma-Bhuj on March 10,2016.
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Important Days Celebrated

farga w9 fafqean ﬁW/lnternational Day for Biological

Diversity: Biodiversity for Sustainable Development was
celebrated on 22™ May under the aegis of ENVIS Centre on
Combating Desertification, CAZRI, Jodhpur. Dr. D.C.
Bhandari, Former Director (Acting), NBPGR, New Delhi
delivered a key note address on 'Agro Biodiversity
Conservation and Sustainable Agricultural Development'.

fdva ugiaRur f<a¥9/World Environment Day was

celebrated on 5" June under the aegis of ENVIS Centre on
Desertification. Dr. G.S. Bhardwaj, Chief Conservator of
Forest, Wild Life, Jodhpur and Mr. A K. Sharma, Scientist,
CAZRI, Jodhpur delivered lectures on this occasion. Dr.
R.K. Bhatt, Director (Acting) emphasized the importance of
changing climate and suggested that there is need to maintain
the balance with nature. The scientists, officers and other
staff of the institute participated in the program.

World Environment Day was also celebrated at
CAZRI, RRS, Pali on the theme 'Seven Billion Dreams, One
Planet, Consume with Care'. A short film on global warming
and its consequences was shown to the staff of the station for
creating awareness about the importance of the environment.

fadva wwea FRIEHRU fEa91/World Day to Combat

Desertification was celebrated on 17" June. It was organized
by ENVIS Centre on Desertification, Ministry of

Environment and Forest, Govt. of India. Dr. Suresh Kumar,
ENVIS Coordinator discussed the issue of desertification.
On this occasion Dr. J.C. Tarafdar, Emeritus scientist,
CAZRI, Jodhpur gave a talk on 'Role of Microorganisms in
Maintaining Soil Health'.

31'_\‘]?1'@'!1 IR |éaﬂ/lnternati0nal Yoga Day was

celebrated on 21" June. The scientists and officials of the
institute participated in the program and performed yoga.

Py R1en f&awa/ Agricultural Education Day was held on
7" August. Dr. Hamid Ali Khan, Vice-Chancellor of the
Maulana Azad University, Jodhpur was the Chief Guest.
Sixty five students from Chopasni Senior Secondary School
and Shri Saraswati Bal Vina Bharti Secondary School,
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Important Days Celebrated

Jodhpur participated. The theme of the program was
'International Year of Soils' to create awareness and
understanding of soils for food security and essential
ecosystem functions. A popular lecture was also delivered on
'Soil Health and its Management'.

o=t wware (14—19 RiawaR, 2015) : BrdcH BT SgETeH
T AT T SLAR. ¥, Yd Je& HeT—UaweIdh, Tiivel
fTT, IS YgR Hded dew, ZeNde gRI fhar |
IeM Hel b IR A Sferr Jor gd 4 ufted & fafr=
ool H BRI B B T I U DI AT BT S Y ST
21 PR B g e S U, s o1 gl snfeR @
o Bromt # srfermdH wered o<t § € S foami & forw
g4 SUAMN € | S AR A fqeafdenerd, SEgR ©
favrreger #ft g.@. WO 7 BaT fh AT emar fe |
e ® AT =T HTHRI | SITGT YHTaeell & | A8rd
ffaere (oM sl AwgaTenr GRor | fafe
gferanfRrdret Sy urel=T Ut o, R e, 2= S,
A= fB=d), fR=d) 9y U=, are—faarg snfe wforafirarer
BT AT HRarT | 3! UeAR] Ud R¥BR daRer &

A1 HRIHH BT FHATIT 19 RATHR, 2015 DI §3TT |

fF Hen T AR Iéaﬂ/Farmers' Fair-cum-Farm

Innovation Day was organized at CAZRI, Jodhpur on 24"
September. The Kisan Mela was inaugurated by honorable
Sh. Joga Ram Patel, MLA, Luni. He urged farmers to make
best use of scientific advancement in the field of agriculture
and animal husbandry to get maximum productivity per unit

of input and also applauded the research and extension
efforts undertaken by the institute for the benefit of the
farming community.

Prof. B.R. Chhipa, Vice-Chancellor, SKRAU, Bikaner,
the guest of honor, appreciated the contribution of CAZRI in
the development of agriculture, livestock production and
natural resource management in arid region. Dr. A.K. Misra,
Director (acting), CAZRI highlighted the various
technologies and services developed by the institute. Dr.
Pratibha Tewari, Head, Div-VI and Organizing Secretary of
Kisan Mela, highlighted the efforts of CAZRI for improving
dissemination of technologies and capacity building of
farmers. About 2350 farmers including 700 farm women and
other stakeholders from western Rajasthan participated in the
Kisan Mela. Ten innovative farmers were felicitated for their
outstanding contribution in crop and livestock management
and dissemination of improved technologies in the region.
During the event, an exhibition was also organized in which
an Unified stall by CAZRI and 46 stalls were put up by other
ICAR institutes, various Central and State government
agriculture, animal husbandry and line departments;
innovative farmers; NGOs and private organizations.

WA BT 5741 AT fSa=/57" Foundation day of
CAZRI was celebrated on 1" October. Dr. C.B. Pandey,
Director (acting) presented the highlights of previous year.
Foundation Day Lecture was delivered by Chief Guest Dr.
Pratap Narain, former Vice-Chancellor, SKRAU, Bikaner
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and former Director, CAZRI, Jodhpur on 'Mainstreaming and
Up-scaling of Combating Strategies for Sustainable Land
Management and Improving Livelihood in Arid Region'. He
emphasized the need for technological and policy support to
the farmers and herders to adapt socio-economic and
environmental changes and conserve local species. On this
occasion employees from Scientific, Technical,
Administrative and Supporting category were awarded for
their special contribution in Institute's development.

TfEI ¥ Higen |EER‘I/W0men's Day in Agriculture was

celebrated by Krishi Vigyan Kendra, Jodhpur on 4
December, 2015 at Nagalwas village of Bhopalgarh
Panchayat Samiti, Jodhpur to create awareness among farm
women about agricultural technologies. More than 250 farm-
women and extension personnel from nearby villages
participated and interacted with the resource personnel.

th

SIFRf@TI Hqal f ad/World Soil Day was celebrated at the

th

institute on 5" December as a culmination of year-long
celebrations of International Year of Soils 2015. On this
occasion 50 Soil Health Cards were distributed to the farmers
by Smt. Surya Kanta Vyas, MLA (Soorsagar), Jodhpur. She
also distributed the certificates and awards to winners of
several competitions i.e. Quiz, Essay and Extempore Debate
held at the institute earlier on 28.11.2015 in which students
from schools of Jodhpur district (Balesar, Bilara and Jodhpur
tehsils) and agricultural colleges (Bikaner, Jodhpur and
Sumerpur-Pali) participated. Three lectures were delivered
by Dr. Mahesh Kumar, Dr. P. Santra and Dr. A.K. Sharma to
educate the farmers and to create awareness about the
scientific ways of maintaining soil health.

oY {919 fas9 |wTE/Jai Kisan Jai Vigyan week
was celebrated by the institute. During this week Kisan
Goshtis were organized on December 23 and 25, 2015. The
Goshthis were organized at villages Kherapa, Jodhpur and
Boosi, Pali (Rajasthan), and Suwai, Rapar, Bhuj (Gujarat).
More than 500 farmers participated in the Goshtis. Shri P.R.
Chaudbhary, Zila Pramukh, Jodhpur was the Chief Guest at
village Kherapa. Exhibitions on technologies developed by
CAZRI were also organized. Scientists and subject matter
specialists delivered lectures on improved agricultural and
animal husbandry practices. Besides, interactive sessions
with farmers and scientists were also held.

IR Wl f&awi/World Water Day celebrated by

ENVIS Centre on 22" March. The theme of World Water Day
was 'Water and Jobs'. On this occasion Dr. R.K. Goyal,
Principal Scientist (Hydrology) delivered a talk on "Water
Management in Arid Region'. He expressed that more than
40 per cent population of the world is directly and indirectly
engaged in water related activities. Dr. C.B. Pandey, Director
I/C and Dr. Suresh Kumar, Incharge, ENVIS also expressed
their views.

150



TP T AEANT

Linkages and Collaborations

STARTSE I/ International

United Nations Convention to Combat Desertification

United Nations Organization for Education, Science
and Culture (MAB Program)

International Crops Research Institute for Semi-Arid
Tropics

International Centre for Agricultural Research in the
Dry Areas

Bioversity International

TI'@TI/ National

Ministry of Environment and Forests, Govt. of India
Ministry of Earth Sciences, Govt. of India

Ministry of Rural Development, Govt. of India
Department of Science and Technology, Govt. of India
Department of Space, Govt. of India

Department of Biotechnology, Govt. of India

Indian Space Research Organization

University Grants Commission

National Medicinal Plant Board

National Bank for Agriculture and Rural Development
National Rainfed Area Authority

National Horticulture Mission

Protection of Plant Varieties and Farmers Right's
Authority

Central Research Institute on Dryland Agriculture
Indian Institute of Pulse Research

Central Institute for Arid Horticulture

Central Potato Research Institute

National Research Centre on Seed Spices
National Bureau of Plant Genetic Resources
Indian Institute of Natural Gums and Resins

Punjab Agricultural University

State line departments of Rajasthan, Gujarat and
Jammu & Kashmir
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Date

April 20 to May 1,
2015

May 18, 2015

June 1-15, 2015

June 24 to July 3,
2015

August 5-25,
2015

August 19-28,
2015

September 1-21,
2015

September 2-11,
2015

September 2-11,
2015

September 5-25,
2015

September 7-12,
2015

September 15-24,
2015

September 15-25,
2015

September 22-24,
2015

October 6-26,
2015

October 12-13,
2015

November 18 to
December 8, 2015

November 20-29,
2015

gf3reIor 3R & fEfor

Training and Capacity Building

Training/workshop
AP / Scientists

Training Course on Emerging Trends in Remote Sensing at NRSC,
Hyderabad

Training Program on Agri Search 2050 at NASC Complex, Pusa, New
Delhi

Training Program on Regional Plant Health System Analysis (RPHSA) at
NIPHM, Hyderabad

Short Course on Digital Soil Mapping through Geostatistical Approaches
using QGIS and R at CAZRI, Jodhpur

Summer Training Program on Geospatial Technologies in Mapping,
Monitoring and Management of Natural Resources at NBSS&LUP,
Nagpur

Short Course on Crop Wild Relatives Identification, Collecting and
Utilization at NBPGR, New Delhi

Training Program on Agro Meteorological Techniques for Risk
Assessment and Management of Extreme Events at CRIDA, Hyderabad

Training Program on Conservation Agriculture at CSSRI, Karnal

Training Program on Geospatial Analysis of Natural Resources
Management using Statistical Tools at NAARM, Hyderabad

Winter School on Novel Genomic Tools and Modern Breeding
Approaches for Enhancing Productivity and Nutritional Quality of Pulse
Crops at [IPR, Kanpur

Training Program on Quantitative Techniques for Scientists and Business
Management at NAARM, Hyderabad

Short Course on Advanced Techniques for Bio-remediation and
Management of Salt Affected Soils at CSSRI, RRS, Lucknow

Short Course on Integrated Farming System: An Approach Towards
Livelihood Security and Natural Research Conservation at NEH Region,
Manipur

National Workshop on Current Trends in Agricultural Bioinformatics at
NAARM, Hyderabad

Winter School on Multi Storeyed Cropping System and Canopy
Architecture Management in Horticulture Crops at College of Horticulture,
Sirsi, Karnataka

Regional Training on the Gender Sensitization and Gender Research in
Agroforestry by ICRAF at NASC, New Delhi

Winter School on Managing Natural Resources for Sustainable Rural
Livelihood Security at SHIATS, Allahabad

Geo Informatics in Natural Resource Management and Climate Change
Mitigation at IISS, Bhopal

Participant(s)

P.C. Moharana

Abhishek Kumar
P. Ratha Krishanan
P. Santra

Nisha Patel

H.M. Meena
Shirine Kalappurakkal
S.P.S. Tanwar

Dipak Kumar Gupta

Venkatesan K.

H.M. Meena

Dheeraj Singh

R.K. Singh

Rahul Dev

Uday Burman
Akath Singh
Mahesh Kumar
Julius Uchoi

A.K. Jukanti

Noor Mohamed M.B.

Archana Verma

Keerthika A.

Sheetal K.R.
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Date

November 30 to
December 11, 2015

December 1-21,
2015

January 19 to
February 8, 2016

February 23 to
March 5, 2016

February 25 to
March 5, 2016

June 1-10,
2015

June 3-13,
2015

July 21 to August 10,
2015

September 01-10,
2015

October 15 to
November 4, 2015

October 26-29,
2015

December 10-24,
2015

December 14-17,
2015

December 28 to
January 2, 2016

January 18-19,
2016

January 30-31,
2016

May 25-26,
2015

October 5-7,
2015

Training/workshop

Training Program on Management Development Program on Leadership
Development at NAARM, Hyderabad

Winter School on Management of Biotic and Abiotic Stresses in
Agriculture at SK Rajasthan Agriculture University, Bikaner

Training Program on Statistical Advances for Technological Enhancement
in Agriculture Research at IASRI, New Delhi

Refresher Course on Agricultural Research Management at NAARM,
Hyderabad

Short Course on Good Management Practices for Arid Horticultural Crops
to Combat Agrarian Crisis at CIAH, Bikaner

dd-1d! I ® / Technical Personnel

Short Course on Communication Skills and Management Skills for
Extension Professionals at NAARM, Hyderabad

Summer School on Entrepreneurship Development through On-farm
Agro-Processing for Augmenting Rural Prosperity at MPUAT, Udaipur

Summer School Training Program on Geospatial Technologies at Chitkara
University, Solan, HP

Short Course on Recent Advances in Mass Production of Biological
Control Agents at NCIPM, Pusa, New Delhi

CAFT Training Program on Ecological based Pest Management for
Quality Food Production at CCSHAU, Hisar

Workshop cum Training Program on Enabling Extension Functionaries to
Address Field Level Problems in Animal Husbandry at NDRI, Karnal

Training on CDA/CAM in Manufacturing of Agricultural Equipment at
CIAE, Bhopal

Workshop on ICAR Backstopping Training for Agro Tourism, MPUAT,
Udaipur

Workshop on Knowledge Management System and Web Designing for
Agriculture and Allied Fields at Extension Education Institute, Anand
Agriculture University, Anand

Training Program on Advances in Production and Post-Harvest
Management of Arid Fruits and Medicinal Crops at Agriculture
University, Jodhpur

Training Program on Oilseeds Production Technology Under NMOOP for
Nodal Oftficers of KVKs at ATARI Zone-VI, Jodhpur

yemafe Ud @ &1ff® / Administrative & Accounts Personnel

Workshop on Formulation of Budget for Gazetted Officers at ISTM, New
Delhi

Additional Knowledge Enhancement Training on MIS/FMS System at
TIASRI, New Delhi

Fund allocated: X 7 lakh - fully utilized

Participant(s)
R.K. Bhatt

Archana Verma

B.L. Manjunatha

Vijay Avinashilingam N.A

Pradeep Kumar

M.L. Meena

Aishwarya Dudi

Sanjay Kumar

Laxman Prasad Balai

Arvind Kumar Tetarwal

Subhash Kachhawaha

Amit Kumar Singh

M.L. Meena

Kusum Lata Charan

Aishwarya Dudi
Chandan Kumar
Hari Dayal
M.L. Meena
Poonam Kalash
Mamta Meena

R.R. Meghwal

[.B. Kumar

Bhupender Singh Chouhan
Kamla Bheel
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Date

June 24 to July 3,
2015

August 19-22,
2015

October 6-7,
2015

February 22-29,
2016

February 26,
2016

March 2, 2016

March 22, 2016

Date

November 16-19,
2015

February 17-20,
2016

IS FNfsAT v gfreor wrRipH

Workshops and Trainings Organized

o |EMftedl vd a=eH

Workshops and symposium organized

Details of program

Digital Soil Mapping through Geostatistical
Approaches using QGIS and R

National Symposium on Sustaining Agricultural
Productivity in Arid Ecosystems: Challenges and
Opportunities, held at CAZRI RRS, Leh

Field Workers Training for Dryland Systems Research
Program, CAZRI-GRAVIS-ICRISAT Project

Model Training Course (MTC) on Horticulture based
Farming System for Arid Region organized at CAZRI
RRS, Pali

Workshop on Climate Change Mitigation and
Adaptation in Hot Arid Region, organized at CAZRI
RRS, Bikaner

Workshop on Improving Water Productivity in IGNP -
Expanding Dimensions, organized at CAZRI RRS,
Bikaner

One-day Consultation Workshop on Cold Arid Region
at CAZRI, Jodhpur

Sponsored by

ICAR

AZRAI, CAZRI, Jodhpur

ICRISAT

Directorate of Extension,
Department of Agriculture,
Cooperation & Farmers Welfare,
Govt. of India

NICRA (ICAR)

ICARDA

CAZRI

PP Td UITNAf~1b il D forw ufdteror srispa

Batch Training for Technical/Administrative Personnel

Details of program

Off-campus, Specialized Program for Enhancing
Human Relations and Performance of People at Work
for Administrative and Technical Personnel organized
by the faculty of NAARM, Hyderabad at CAZRI,
Jodhpur

In-house Computer Training Program for
Administrative and Account Officials of CAZRI
organized by AKMU, CAZRI, Jodhpur

Faculty

NAARM & CAZRI

CAZRI

Number of
participants

17

75

33

20

100

90

22

Number of
participants

25

20
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Awards

CAZRI was awarded Outstanding Partnership Award -
ASIA by DG, ICRISAT on December 15, 2015 for
institutionalizing systems approaches for improving food
security and agricultural livelihoods in arid western
Rajasthan.

Dr. A.K. Misra received 'National Fellow' award of
Indian Society of Animal Production and Management
(ISAPM) at International Convention of ISAPM at
Hyderabad during January 28-31,2016.

Dr. A K. Shukla received 'Eminent Scientist Award' by
Samagra Vikas Welfare Society and Amulya Sanchay
Producer Company Ltd., at CSIR-NBRI, Lucknow
during January 09-10, 2016.

Dr. Dheeraj Singh and Dr. Chandan Kumar were
awarded '"Young Scientist Award' for the year 2015-16 by
Society for Scientific Development in Agriculture and
Technology for outstanding contribution in the field of
horticulture.

Dr. Akath Singh was awarded 'Parmar Chiranjit
Distinguished Publication Awards in Wild Fruits-2015'
by the Society for Advancement of Human and Nature,
Dr. YS Parmar University of Horticulture & Forestry,
Solan.

Dr. D. Machiwal received 'Achiever Award-2015' from
the Society for Advancement of Human and Nature, Dr.
Y S Parmar University of Horticulture & Forestry, Solan.

Dr. R.K. Singh was awarded 'Certificate of Excellence'
under Science & Technology Awards by EET CRS
Research Wing for Excellence in Professional Education
and Industry, Greater Noida (UP) in June 2015.

Dr. Mahesh Kumar was given 'Young Scientist Award' by
the Society for Scientific Development in Agriculture
and Technology in the field of Soil Science on the
occasion of National Conference on Global Initiative for
Sustainable Agriculture and Allied Sciences held at
Rajmata Vijayaraje Scindhia Vishwa vidyalaya, Gwalior
(MP) during December 12-13,2015.

Dr. Vijay Avinashilingam N.A. received "Young Scientist
Award-2015" from the Indian Society of Extension
Education (ISEE), 2015 on the occasion of ISEE Golden
Jubilee National Seminar 2015 held at BHU, Varanasi.

Dr. Pradeep Kumar was given "Young Scientist Associate
Award 2016' in the field of Horticulture by Bioved
Society, Allahabad on the occasion of 18" Indian
Agricultural Scientists and Farmers' Congress held at
Allahabad during February 20-21,2016.

Dr. Dipak Kumar Gupta was awarded '3 prize' in
photography competition during Natural Resource

Management: Ecological Perspectives Conference held
at Sher-e-Kashmir University of Agricultural Sciences &
Technology, Jammu during February 18-20,2016.

Dr. Manish Mathur was conferred "Young Scientist
Associate Award 2016' in the field of 'Crop Protection' by
Bioved Society, Allahabad in 18" Indian Agricultural
Scientists and Farmers' Congress held at Allahabad
during February 20-21,2016.

Dr. Pratibha Tewari was awarded 'Best Oral Paper
Presentation Award' in 2™ International Conference on
Agriculture, Horticulture and Plant Sciences held at
Shimla during December 26-27,2015.

Dr. Birbal, Dr. Akath Singh and Dr. N.R. Panwar were
awarded 'Best Oral Paper Presentation Award'
individually in 25" National Conference on Natural
Resource Management in Arid and Semi-Arid
Ecosystem for Climate Resilient Agriculture and Rural
Development organized by the Soil Conservation
Society of India, New Delhi during February, 17-19,
2016 at SKRAU, Bikaner.

Dr. Dheeraj Singh, Dr. M.L. Meena and Dr. M.K.
Chaudhary were awarded 'Best Research Paper Award'
for the year 2011-12 for the paper 'Boosting Seed Spices
Production Technology through Front Line
Demonstrations' published in International Journal of
Seed Spices 1-2: 81-85.

Dr. Dheeraj Singh was awarded 'Best Oral Presentation
Award' in the National Seminar on 'Spices Production
Technology under Climate Change Scenario' organized
by ICAR-NRCSS, DASD, Cochin and DOA ,Govt. of
Rajasthan at Tabiji, Ajmer.

Dr. R.C. Kasana was awarded 'Best Oral Paper
Presentation Award' in National Seminar on 'Agriculture
Resource Management for Sustainability and Eco-
restoration' held at ICAR-Central Arid Horticulture
Institute, Bikaner during March 11-13,2016.

Dr. Archana Verma was awarded 'Best Oral Paper' in 2"
International Conference on Agriculture, Horticulture
and Plant Sciences held at Shimla during December 26-
27,2015.

Dr. Dipak Kumar Gupta was awarded 'Best Oral
Presentation Award' in International Seminar on
'Indigenous Technologies for Sustainable Agriculture
and Better Tomorrow' organised by Samagra Vikas
Welfare Society and Amulya Sanchay Producer
Company Ltd., at CSIR-NBRI, Lucknow during January
09-10,2016.
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Distinguished Visitors

Hon'ble Dr. Sanjeev Kumar Baliyan, Union Minister
of State for Agriculture and Farmers Welfare, Govt. of
India, New Delhi

Shri Narayan Panchariya, Member of Parliament
(Rajya Sabha)

Shri G.S. Shekhawat, Member of Parliament (Lok
Sabha)

Smt. Suryakanta Vyas, MLA (Soorsagar)

Shri Kailash Bhansali, MLA (Jodhpur City)

Shri Babu Singh Rathore, MLA (Shergarh)

Shri Jogaaram Patel, MLA (Luni)

Shri Ghanshyam Ojha, Mayor, Jodhpur Nagar Nigam

Dr. S.K. Singh, TAS, Additional Secretary & Financial
Advisor (DARE/ICAR)

Shri R.L. Lahoti, Divisional Commissioner, Jodhpur

Dr. AK. Sikka, Deputy Director General (NRM)
ICAR, New Delhi

Dr. J.S. Sandhu, Deputy Director General (Crop
Science) ICAR, New Delhi

Dr. K.S. Khokhar, Vice-Chancellor, CCS, Haryana
Agril. University, Hisar (Haryana)

Prof. B.R. Chippa, Vice-Chancellor, SK Rajasthan
Agricultural University, Bikaner

Dr. Pratap Narain, Former Vice-Chancellor, SKRAU,
Bikaner

Dr. L.N. Harsh, Former Vice-Chancellor, Agriculture
University, Jodhpur

Dr. H.A. Khan, Vice-Chancellor, Moulana Aazad
University, Jodhpur

Shri G.S. Bhardwaj, IFS, Chief Conservator of Forest
Wildlife, Jodhpur

Shri Ahmad Vahid Fayad and team members, United
Nation Western Area, Afghanistan Zonal Coordinator

Dr. Anthony Whitread, Programme Director, CRP 1.1
- Dryland Systems, ICRISAT, Patancheru, Telengana

Dr. Rose Mcleod, Member Australian Council

Dr. B.B. Singh, ADG (Oilseeds and Pulses) ICAR,
New Delhi

Dr. PK. Chakravarti, ADG (PP&B), ICAR, New
Delhi

Dr. Shiv Prasad Kimothi, Assistant Director General
(Coordination), ICAR, New Delhi

Dr. S.R. Vadera, Director, Defence Lab., Jodhpur
Dr. N.P. Singh, Director, ICAR-IIPR, Kanpur

Dr. N.V. Patil, Director, ICAR-NRC on Camel,
Bikaner

Dr. Jitendra Kumar, Director, ICAR-DMAPR, Anand
Dr. S.K. Singh, Director, ICAR-ATARI, Jodhpur

Dr. Jaswant Raj Sharma, Former-CGM, ISRO, RRSC,
Jodhpur

Dr. Atul Dogra, ICARDA, New Delhi

Er. Preeti, Kriti Akhilesh, Bikaner, IES Probationers,
Ministry of Finance, New Delhi

Smt. Sumitra Bishnoi, Pradhan, Panchayat Samiti,
Bilara, Jodhpur

Smt. Kamu Kanwar, Pradhan, Panchayat Samiti,
Bapini, Jodhpur

Shri Bhagerath Beniwal, Pradhan, Panchayat Samiti
Lohawat, Jodhpur

Shri Babu Singh Inda, Pradhan, Panchayat Samiti
Balesar, Jodhpur

Dr. Sanjeev Kumar, Desert Regional Centre,
Zoological Survey of India, Jodhpur

Dr. Shashi Tyagi, Secretary, GRAVIS, Jodhpur
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Personnel

Director's Cell

5.

Dr. O.P. Yadav, Director from December 21, 2015

Dr. R.K. Bhatt, Acting Director from February 20 to
August 27,2015

Dr. A K. Misra, Acting Director from August 28 to
October 23, 2015

Dr. C.B. Pandey, Acting Director from October 24 to
December 20, 2015

Mrs. Sreedevi Mohanan, PS to Director

Priority Setting, Monitoring and Evaluation Cell

O ©® NNk -

Dr. R.K. Kaul, Incharge

Mrs. Madhu Bala Charan, Asstt. Director (OL)
Mr. S.B. Sharma, STO

Dr. Rakesh Pathak, STO

Mr. Harish Purohit, STO

Dr. Manish Mathur, STO

Mr. B.S. Sankhla, STO

Mr. VK. Jayalwal, STO (retired on 30.11.15)
Mr. Deva Ram, TO

Administrative Cell

X NN kD

—_
(=]

11.
12.

Mr. Sanjay Bakolia, CAO (up to 12.6.15)
Mr. K.L. Meena, CAO (from 15.6.15)
Mr. I.B. Kumar, AO

Mr. Ramesh Kumar Panwar, AAO

Mr. D.M. Sancheti, AAO

Mr. Ratan Lal Sunkariya, AAO

Mr. Karan Singh Gehlot, AAO

Mr. Kalu Ram, AAO

Mr. Prem Chand Panwar, AAO

. Mr. Bahadur Singh Khichi, AAO (from 15.7.15)

Mr. Om Prakash Jayal, AAO (from 16.7.15)
Mr. V.P. Satyadevan, PS to CAO

Finance Cell

1.

2.
3.
4

Mr. K.S. Tanwar, FAO

Mr. Sunil Choudhary, AFAO
Mr. P.K. Mathur, AFAO

Mr. Anil Bhandari, AFAO

Division of Natural Resources and Environment

1.
2.

Ee

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Dr. C.B. Pandey, Head

Dr. Praveen Kumar, Principal Scientist (Soil Science)
(up to 30.4.15 FN)

Dr. Sharmila Roy, Principal Scientist (Agril.
Entomology) (up to 30.4.15)

Dr. P.C. Moharana, Principal Scientist (Geography)

Dr. R.K. Goyal, Principal Scientist (Land & Water
Management Engineering)

Dr. D.V. Singh, Sr. Scientist (Agronomy)
Dr. N.R. Panwar, Sr. Scientist (Soil Science)

Dr. P. Raja, Sr. Scientist (Soil Science)
(up to 28.11.15)

Dr. Mahesh Kumar, Sr. Scientist (Soil Science)
Dr. M.K. Gaur, Sr. Scientist (Geography)
Dr. R.C. Kasana, Sr. Scientist (Agril. Microbiology)

Mr. Dipankar Saha, Scientist (Sel. Grade)
(Economic Botany)

Dr. H.M. Meena, Scientist (Agril. Meteorology)
Mr. Jagdish Singh Chouhan, CTO

Mr. S.P. Seth, CTO

Mr. Mukesh Sharma, CTO

Dr. Surendra Poonia, STO (up to 26.11.15)
Mr. A.K. Gehlot, TO

Mrs. Meena Mangalia, TO

Mr. Laxmi Narain, TO

Mr. M. Bari, TO

Mr. Abhey Singh, TO

Mr. V.K. Harsh, TO

Mr. R.S. Rajpurohit, TO

Mr. B.N. Sharma, TO

Mr. Narsing Ram, PS to Head

Division of Integrated Land Use Management and
Farming Systems

1.

Dr. Suresh Kumar, Head (Economic Botany)
(up to 30.4.15 FN)

Dr. Praveen Kumar, Head (from 30.4.15 AN)
Dr. D.K. Painuli, Principal Scientist (Soil Science)
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13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Dr. Uday Burman, Principal Scientist
(Plant Physiology)

Dr. J.C. Tewari, Principal Scientist (Forestry)

Dr. Anurag Saxena, Principal Scientist (Agronomy)
Dr. P.R. Meghwal, Principal Scientist (Horticulture)
Dr. S.P.S. Tanwar, Sr. Scientist (Agronomy)

Dr. Akath Singh, Sr. Scientist (Horticulture)

. Dr. P. Ratha Krishnan, Sr. Scientist (Forestry)

(up to 17.8.15)

. Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy)
. Mr. Pradeep Kumar, Scientist (Horticulture)

(on study leave till 26.4.15)
Dr. Archana Verma, Scientist (Forestry)

Mr. Pratap Singh Khapte, Scientist
(Vegetable Science) (from 8.4.15)

Mr. Prahlad Singh, TO (retired on 31.12.2015)
Mr. S.L. Sharma, TO

Mr. S.R. Bhakar, TO (Bhopalgarh area)

Mr. S.R. Choudhary, TO

Mr. Rana Ram, TO

Mr. Khet Singh, TO

Mr. Narain Ram, TO

Mr. PK. Bhardwaj, TO

Mr. S.K. Sankhla, TO (retired on 31.3.16)

Mr. Jagdish Rohlan, TO (retired on 31.5.15)

Division of Plant Improvement, Propagation and Pest
Management

10.

11.

Dr. R.K. Bhatt, Head

Dr. M.P.S. Rathore, Principal Scientist
(Agril. Entomology) (Retired on 30.6.15)

Dr. V.K. Manga, Principal Scientist (Plant Breeding)

Dr. S.K. Jindal, Principal Scientist (Plant Breeding)
(Retired on 31.10.15)

Dr. R.K. Kaul, Principal Scientist (Nematology)
Dr. S.K. Singh, Principal Scientist (Plant Pathology)

Dr. Anjly Pancholy, Principal Scientist
(Genetics/Cytogenetics)

Dr. Nisha Patel, Principal Scientist
(Agril. Entomology)

Dr. M.P. Rajora, Principal Scientist (Plant Breeding)

Dr. Ramavtar Sharma, Principal Scientist
(Genetics/Cytogenetics)

Dr. Rajwant Kaur Kalia, Principal Scientist
(Agroforestry)

12.
13.

14.
15.
16.

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Dr. PK. Roy, Sr. Scientist (Plant Breeding)

Dr. S.S. Mahajan, Sr. Scientist (Seed Technology)
(up to 30.4.15)

Dr. H.R. Mahla, Sr. Scientist (Genetics/Cytogenetics)
Dr. A K. Jukanti, Sr. Scientist (Plant Breeding)

Dr. Ritu Mawar, Sr. Scientist (Plant Pathology)
(from 1.5.15)

Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology)
(from 2.12.15)

Mr. Shantharaja C.S., Scientist (Seed Technology)

Mr. Khushwant B. Choudhary, Scientist
(Genetics & Plant Breeding) (from 9.4.15)

Mr. R.K. Mathur, ACTO
Mr. P.S. Rawat, STO
Mr. M.S. Solanki, TO
Mr. R.S. Mertia, TO

Mr. Ramu Ram, TO

Mr. N.L. Chouhan, TO
Mr. Bhanwar Singh, TO
Mr. Jera Ram, TO

Mr. P.R. Bheel, TO

Mr. M.R. Bhati, TO

Mr. M. L. Bajrolia, TO
Mr. O.P. Char, TO (retired on 31.3.16)
Mr. Nara Ram, TO

Division of Livestock Production Systems and Range
Management

1.
2.

3
4.
5.
6

7.

Dr. A.K. Misra, Head

Dr. B.K. Mathur, Principal Scientist
(Animal Nutrition)

Dr. Mavji Patidar, Principal Scientist (Agronomy)
Dr. R.N. Kumawat, Principal Scientist (Agronomy)
Mr. R.C. Bohra, ACTO

Mr. Jai Roop Ram, TO (retired on 31.7.15)

Mr. G.S. Deora, TO

Division of Agricultural Engineering for Arid
Production Systems

1.

Er. Dinesh Mishra, Principal Scientist (Farm
Machinery & Power) & I/c Head

Dr. P.K. Malaviya, Principal Scientist (AS&PE)

Dr. Dilip Jain, Principal Scientist
(Farm Machinery & Power)

Dr. A K. Singh, Principal Scientist
(Farm Machinery & Power)

Dr. Priyabrata Santra, Sr. Scientist (Soil Science)




Personnel

6. Dr. RK. Singh, Sr. Scientist
(Land & Water Management Engineering)

7. Dr. Surendra Poonia, Sr. Scientist (Physics)
(from 27.11.15)

8. Dr. Soma Srivastava, Scientist (Food & Nutrition)
(from 30.11.15)

9. Mr. S. Ansari, CTO

10. Mr. Hans Raj, CTO

11. Mr. S.K. Vyas, CTO

12. Mr. Khem Singh, STO (from 3.12.15)
13. Mr. B.S. Solanki, TO

14. Mr. M.L. Choudhary, TO
15. Mr. AJ. Singh, TO

16. Mr. S.N. Sen, TO

17. Mr. S.K. Thakur, TO

18. Mr. B.K. Dave, TO

19. Mr. Vijay Kumar, TO

20. Mr. B.L. Bose, TO

21. Mr. A K. Singh, TO

22. Mr. Sanjay Purohit, TO
23. Mr. Ramesh Panwar, TO
24. Mr. P.C. Bhawankar, TO
25. Mr. Sodhi Singh, TO

26. Mr. Raghuveer Singh, TO
27. Mr. L.R. Faroda, TO

28. Mr. S.S. Gehlot, TO

29. Mr. Bhawani Singh Rathore, TO

Division of Transfer of Technology, Training and
Production Economics

1. Dr. Pratibha Tiwari, Head (from 5.5.15)

2. Dr. Bhagwan Singh, Principal Scientist
(Agril. Extension)

3. Dr. Vijay Avinashilingam N.A. (Agril. Extension)
(from 11.9.15)

4. Dr. Nand Kishore Jat, Scientist (Agronomy)
(from 21.5.15)

5. Dr. Soma Srivastava, Scientist (Food & Nutrition)
(up to 29.11.15)

Dr. B.L. Manjunatha, Scientist (Agril. Extension)

Dr. Prashant Hiraman Nikumbhe, Scientist
(Fruit Science)

Mr. Shiran Kalappurakkal, Scientist (Agroforestry)
Mr. R.P. Parihar, STO

10.
11.
12.
13.
14.
15.
16.

Mr. N.R. Bhamoo, TO

Mr. M.S. Mertia, TO

Mr. M.R. Karela, TO

Mr. Rupendra Singh, TO

Mr. Suraj Prakash, TO

Mr. G.S. Jodha, TO

Mr. K.S. Jodha, TO (retired on 31.8.15)

All India Network Research Project on Vertebrate Pest
Management

1.

3
4,
5.

Dr. R.S. Tripathi, Principal Scientist (Agril.
Entomology) & Nodal Scientist (Rodent Control)

Dr. Vipin Chaudhary, Principal Scientist
(Agril. Entomology)

Mr. R.C. Meena, STO
Dr. K.M. Gawaria, STO
Mr. Surjeet Singh, STO

Regional Research Station, Pali Marwar

1.

2.
3.
4

9.

10.
11.
12.
13.

Dr. A.K. Shukla, Head
Dr. B.L. Jangid, Principal Scientist (Agril. Extension)
Dr. Vikas Khandelwal, Sr. Scientist (Plant Breeding)

Er. P.L. Regar, Scientist (Sel. Grade)
(Land & Water Management Engineering)

Ms. Monika Shukla, Scientist (Agronomy)
(up to 30.4.15)

Ms. Keerthika A., Scientist (Forestry)

Dr. Dipak Kumar Gupta, Scientist
(Environmental Science)

Mr. Noor Mohammad M.B., Scientist (Agroforestry)
Mr. B.S. Jodha, STO

Mr. S.K. Dashora, STO

Mr. P.S. Solanki, TO

Mr. V.S. Nathawat, TO (retired 31.7.15)

Mr. Gulab Singh, TO (up to 2.12.15)

Regional Research Station, Bikaner

A e

Dr. N.D. Yadava, Head

Dr. M.L. Soni, Principal Scientist (Soil Science)
Dr. Birbal, Principal Scientist (Horticulture)

Dr. N.S. Nathawat, Sr. Scientist (Plant Physiology)
Dr. V.S. Rathore, Sr. Scientist (Agronomy)

Ms. Seema Bhardwaj, Scientist (Soil Science)

Dr. Manesh Chander Dagla, Scientist
(Genetics & Plant Breeding)

Ms. Subbulakshmi V., Scientist (Agroforestry)
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10.
I1.
12.
13.
14.
15.
16.
17.

Ms. Sheetal K. Radhakrishnan, Scientist
(Environmental Science) (9.10.15)

Mr. Renjith P.S., Scientist (Agronomy) (9.10.15)
Mr. J.C. Joshi, CTO

Mr. N.P. Singh, CTO

Mr. Pratul Gupta, STO

Mr. R.R. Meghwal, STO

Mr. B.M. Yadav, TO

Mr. Jogeshwar Ram, TO

Mr. Rajeev Kumar, TO

Regional Research Station, Jaisalmer

0 X NN kWD -

Dr. J.P. Singh, Head

Dr. Maharaj Singh, Sr. Scientist (Plant Physiology)
Mr. Venkatesan K., Scientist (Economic Botany)
Mr. Abhishek Kumar, Scientist (Agroforestry)

Mr. Julius Uchoi, Scietist (Fruit Science)

Mr. Khem Singh, STO (up to 2.12.15)

Mr. D.S. Mertia, STO

Mr. K.S. Rambau, TO

Mr. Fateh Singh, TO

Regional Research Station, Bhuj

1.
2.

A S BN

Dr. Devidayal, Head

Dr. Deepesh Machiwal, Sr. Scientist
(Soil & Water Conservation Engineering)

Dr. Shamsudeen M., Scientist (Soil Science)

Mr. Sushil Kumar, Scientist (Agronomy) (study leave)
Dr. Rahul Dev, Scientist (Economic Botany)

Mr. M. Suresh Kumar, Scientist (Agroforestry)

Mr. Mohar Singh, CTO

Mr. R.C. Bissa, ACTO

Mr. Kumpra Hargovind Ramji, TO

Regional Research Station, Leh

L.
2.

Dr. M.S. Raghuvanshi, Sr. Scientist (Agronomy)
Mr. Jigmat Stanzin, STO

Krishi Vigyan Kendra, Jodhpur

1.

Dr. A K. Mishra, I/c Programme Coordinator
(up to 22.11.15)

Dr. Sushil Kumar Sharma, Programme Coordinator
(from 23.11.15)

Dr. A.C. Mathur, CTO (retired on 31.5.15)
Mr. R.R. Meghwal, CTO
Dr. Hari Dayal, CTO

6. Dr. A.S. Tomar, ACTO

7. Dr. R.P. Singh, ACTO

8. Mrs. Savita Singhal, ACTO

9. Dr. Poonam Kalash, ACTO

Dr. M.K. Gujar, STO (up to 19.9.15)

11. Mr. P.S. Bhati, STO

12. Mrs. Mamta Meena, STO (from 7.10.15)
Krishi Vigyan Kendra, Pali

10.

Dr. Dheeraj Singh, Programme Coordinator
Dr. M.K. Choudhary, ACTO

Dr. Aishwarya Dudi, ACTO

Dr. M.L. Meena, ACTO

Dr. S.C. Kachhawaha, ACTO

Mr. Chandan Kumar, STO

Mr. L.P. Balai, STO

Mr. Tara Ram, TO (retired on 29.2.16)
Krishi Vigyan Kendra, Bhuj

Dr. Devidayal, I/c Programme Coordinator
Mr. Sanjay Singh, STO

Dr. Traloki Singh, STO

Dr. Ram Niwas, STO

Mr. A.S. Tetarwal, STO

Agriculture Knowledge Management Unit

1.  Mr. VK. Purohit, ACTO

2. Mr. Mukesh Gehlot, STO

3. Mr. Ramesh Chandra Joshi, TO

Library

1.  Mr. Tirth Das, STO & I/C

2. Mr. Kailash Detha, STO

3. Mr. K.K. Sharma, STO

C.R. Farm

1. Mr. M.L. Swami, CTO (retired on 29.2.16)
2. Mr. R.S. Rathore, TO

3. Mr. M.S. Nathawat, TO

4. Mr. Gulab Singh, TO (from 3.12.15)
Security Section

1. Mr. Surjeet Singh, STO, Security Officer I/c
2.  Mr. Kishna Ram Dewasi, TO

Trainee Hostel

1. Mr. Shyam Singh, TO (retired on 31.1.16)

X NN kLN

A e
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Section 1: Vision, Mission, Objectives and Functions

Vision

A greener, climate-resilient arid land with well-managed and
sustainable agriculture that provides improved livelihood
options and conserves the scarce natural resources.

Mission

To strive for providing appropriate, low-cost technological
options for sustainable use of natural resources in the arid
regions linked to improved livelihood, and also to monitor
and combat drought and desertification.

Objectives

e To enhance profitability and livelihood in arid eco-

system

e To conserve biodiversity and improve plants and

livestock

e To promote awareness and knowledge amongst the

stakeholders

e To inventorize natural resources for their assessment
and management

Functions

Assessment and monitoring of natural resources for
drought and desertification

Research for genetic improvement of arid zone plants
and production of quality planting materials

Research for improving arid land farming systems
through better stress management in cropping systems
and livestock production systems, as also for range
improvement

Research for value addition of arid zone products that
may help to create a value-chain linking stakeholders at
different levels

Research for efficient energy management and farm tool
development at affordable cost at village level

Technology dissemination, socio-economic
assessment, and capacity building of the stakeholders

Collaboration with different national and international
institutions in the above fields for knowledge sharing
and improvement of skill

Section 2: Inter se priorities among Key Objectives, Success Indicators and Targets

S.  Objectives = Weight Actions Success indicators
No.
1 To enhance 30 Improved Farming systems
profitability package of and crop
and livelihood practices for management
in arid eco- farming/croppin  modules developed/
system g systems validated
Development Farm and energy
and devices developed
improvement of
farm implements
and renewable
energy devices
2. To conserve 22 Conservation, Genetic resources
biodiversity enhancement collected,
and improve and conserved,
plants and improvement of evaluated and
livestock plant genetic registered
resources
Quality planting  Quality seed
materials material produced

Quality planting
material produced

Unit

No.

Date

Kg.

No.

Weight Target / criteria value
Excellent  Very Good Fair Poor
Good
100 % 90 % 80% 70 % 60 %
22 7 6 5 4 3
8 January February February March March
31,2015 15,2015 28,2015 15, 31,
2015 2015
12 14 12 10 8 6
4 3840 3200 2560 1920 1280
4 54000 45000 36000 27000 18000
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S.

No.

Objectives

To  promote
awareness and
knowledge

amongst  the
stakeholders

To invent-
orize natural
resources for
their
assessment
and
management

Publication/
Documen-
tation

Fiscal
resource
management

Efficient
functioning of
the RFD
System

Enhanced
Transparency/
Improved
Service
delivery of
Ministry/
Department

Weight

20

Actions

Conservation of
arid breed of
livestock

HRD and
capacity
building

Monitoring land
resources and
desertification

Publication of
the research
articles in the
journals having
the NAAS rating
of 6.0 and above

Timely
publication of
the Institute
Annual Report
(2013-2014)

Utilization of
released plan
fund

Timely
submission of
Draft RED
(2014-15) for
approval

Timely
submission of
Results for RFD
(2013-14)

Rating from
Independent
Audit of
implementation
of Citizens’/
Clients’ Charter
(CCO)

Success indicators

Elite small
ruminants
multiplied

Trainings organized
FLDs conducted

Seminar/symposia/
workshop/summer/
winter schools
organized

Agro-advisory
weather forecast

Land resources
maps/land use plans

Research articles
published

Annual Report
published

Plan fund utilized

On-time submission

On-time submission

Degree of
implementation of
commitments in
CCC

Unit Weight
No. 2
No. 6
No. 8
No. 3
No. 3
No. 8
No. 3
Date 2
% 2
Date 2
Date 1
% 2

Target / criteria value

Excellent  Very
Good
100 % 90 %
50 40
90 75
510 425
5 4
90 75
5 4
20 17
30.06. 02.07.
2014 2014
98 96
May 15, May 16,
2014 2014
May 1 May 2
2014 2014
100 95

Good

80%
30

60

340

60

04.07.
2014

94

May 19,
2014

May 5
2014

90

Fair

70%
20

45

255

45

11

07.07.

2014

92

May
20,
2014

May 6,

2014

85

Poor

60%
10

30

170

30

09.07.
2014

90

May
21,
2014

May 7,
2014

80
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S.

No.

Objectives

Administ-
rative
Reforms

Weight Actions

Independent
Audit of
implementation
of Grievance
Redress
Management
(GRM) system

7 Update
organizational
strategy to align
with revised
priorities

Implementation
of agreed
milestones of
approved
Mitigating
Strategies for
Reduction of
potential risk of
corruption
MSC)

Implementation
of agreed
milestones for
1SO 9001

Implementation
of milestones of
approved
Innovation
Action Plans
(IAPs)

Success indicators  Unit

Degree of success in = %

implementing GRM
Date Date
% of %

Implementation

% of
implementation

%

% of
implementation

%

Section 3: Trend Value of the Success Indicators

S.

No.

Objectives Actions
To enhance  Improved package of
profitability  practices for
and farming/cropping
livelihood in  systems
arid eco-
system

Development and
improvement of farm
implements and
renewable energy

devices
To conserve  Conservation,
biodiversity ~ enhancement and
and improve  improvement of plant
plants and genetic resources
livestock

Success indicators  Unit

Farming systems No.
and crop

management

modules

developed/validated

Farm and energy Date

devices developed

Genetic resources No.
collected,

conserved,

evaluated and

registered

Weight Target / criteria value
Excellent  Very Good Fair
Good
100 % 90 % 80% 70%
1 100 95 90 85
2 Nov.1 Nov.2 Nov.3 Nov.4
2014 2014 2014 2014
1 100 90 80 70
2 100 95 90 85
2 100 90 80 70
Actual Actual Target Projected
value for Value FY value for value for
FY 12/13 13/14 FY 14/15 FY 15/16
5 5 6 6
- - February February
15, 2015 15,2016
7 11 12 12

Poor

60 %
80

Nov.5
2014

60

80

60

Projected
value for
FY 16-17

6

February
15, 2017

12
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S.

No.

Objectives

To promote
awareness
and
knowledge
amongst the
stakeholders

To
inventorize
natural
resources for
their
assessment
and
management

Publication/
Documentati
on

Fiscal
resource
management

Efficient
Functioning
of the RFD
System

Enhanced
Transparency
/Improved
Service
delivery of
Ministry/
Department

Actions

Quality planting
materials

Conservation of arid
breed of livestock

HRD and capacity
building

Monitoring land
resources and
desertification

Publication of the
research articles in the
journals having the
NAAS rating of 6.0
and above

Timely publication of
the Institute Annual
Report (2013-2014)

Utilization of released
plan fund

Timely submission of
Draft RFD for 2014-
2015 for Approval

Timely submission of
Results for 2013-2014

Rating from
Independent Audit of
implementation of
Citizens’/Clients’
Charter (CCC)

Independent Audit of
implementation of
Grievance Redress
Management (GRM)
system

Success indicators

Quality seed
material produced

Quality planting
material produced

Elite small
ruminants
multiplied

Trainings organized
FLDs conducted

Seminar/symposia/
workshop/summer/
winter schools
organized

Agro-advisory
weather forecast

Land resources
maps/land use plans

Research articles

published

Annual Report
published

Plan fund utilized

On-time submission

On-time submission

Degree of
implementation of
commitments in

ccc

Degree of success in
implementing GRM

Unit

Kg

No.

No.

No.
No.

No.

No.

No.

No.

Date

Date

Date

Actual Actual
value for Value FY
FY 12/13 13/14

2500 3000
40000 40000
45 40
75 75

- 400
2 2
60 60
2 2
16 17

98.0 98.0

Target
value for
FY 14/15

3200

45000

40

75

425

75

17

02.07.
2014

96.0

May 16,
2014

May 2,
2014

95

95

Projected

value for

FY 15/16
3200
45000

40

75

425

75

20

98.0

Projected

value for

FY 16-17
3200
46000

40

75

425

75

21

98.0
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S. Objectives Actions Success indicators ~ Unit Actual Actual Target Projected Projected
No. value for Value FY value for value for value for
FY 12/13 13/14 FY 14/15 FY 15/16 FY 16-17
*  Administ- Update organizational Date Date - - Nov.2, - -
rative strategy to align with 2014
Reforms revised priorities
Implementation of % of % - - 90 - -
agreed milestones of  Implementation
approved Mitigating
Strategies for
Reduction of potential
risk of corruption
(MSC)
Implementation of % of % - - 95 - -
agreed milestones for  implementation
ISO 9001
Implementation of % of % - - 90 - -
milestones of implementation
approved Innovation
Action Plans (IAPs)
Section 4(a): Acronyms
S. No. Acronym Description
1. SAC Space Application Center
2. MOoES Ministry of Earth Sciences
3. HRD Human Resource Development
4, FLD Front Line Demonstrations
3. SAUs State Agricultural Universities
6. KVKs Krishi Vigyan Kendra
7. MPTS Multi Purpose Tree Species
8. NRSC National Remote Sensing Centre

Section 4(b): Description and definition of success indicators and proposed measurement methodology

S. Success indicator

No

1. Farming systems and crop
management modules
developed/ validated

2. Farm and energy devices

developed

Description

Incorporation of various
components including
livestock and new /improved
package of practices (based
on the climatic conditions of
the region) is the basic
requirement for development
of a sustainable farming
system approach

Design and develop farm
implements suitable for arid
farming conditions. Design
and develop energy devices
utilizing available natural
resources (solar energy)

Definition

Farming system is an
approach which involves
integration of various
components €.g. Crops,
silviculture, horticulture,
grasses and livestock to
develop sustainability
and improve livelihood
security of farmers

Design and development
of implements suitable
for arid agriculture can
ease farm operations and
harness solar energy for
development of devices
can reduce the
dependence of farmers on

General
comments

Measurement

No. of farming -
system models and

package of

practices developed

No. of implements -
developed

166



RO RGN SRS

Results-framework Documents

10.

Success indicator

Genetic resources
collected, conserved,
evaluated and registered

Quality seed material
produced

Quality planting material
produced

Elite small ruminants
multiplied

Trainings organized

FLDs conducted

Seminar/symposia/worksh
op/summer/winter schools
organized

Agro-advisory weather
forecast

Description

Diverse germplasm
collection, their evaluation
for desired traits and
conservation is the basic
requirement to bred new
varieties

Multiplication of the seed
material of varieties
developed by the institute and
other quality seed material for
transfer to farmers

Production of quality planting
material of horticultural crops
and MPTS trees for transfer
to farmers

Multiplication of elite small
ruminants for utilization in
farmers breeding programmes

Capacity building activities
related to knowledge and skill
improvement/development
programmes for farmers,

rural youth, subject matter
specialist and extension
personnel

Trials and demonstrations
conducted for technology
testing and proving the
technology potential
production

For sharing and acquiring
advance knowledge in subject
area for better planning and
execution of research

projects

Advisories based on weather
forecast to help farmers in
taking appropriate measures

Definition

conventional sources of
energy

Selection, collection and
conservation of genetic
variability is necessary
for breeding of new
lines/varieties with
desired traits

It is a process by which
quality pure seed having
desired traits is produced
for achieving higher
productivity

It is a process by which
quality planting material
having desired traits is
produced either through
vegetative and sexual
means for large scale
cultivation

Multiplying pure breeds
of small ruminants and
supplying them to
farmers for breeding
purposes can enhance
their productivity with
respect to desired traits

Training is a process by
which new skills,
knowledge and exposure
to advanced techniques is
imparted to stake holders
for better adoption of
new technologies

Frontline demonstration
is the field demonstration
conducted on farmers
field under the close
supervision of the
scientists through which
improved technologies
are demonstrated at
farmers fields for
adoption

It provides a platform for
sharing scientific
knowledge, exchanging
ideas and exposes
researchers to latest
knowledge in area of
their work

Weather based advisories
provide information to
farmers on various

Measurement

No. of genotypes
with unique traits
collected, varieties
developed and plant
material evaluated

Kg. of seed
produced

No. of planting
material produced

No. of elite small
ruminants
multiplied

No. of trainings
organized

No. of
demonstrations
organized

No. of seminars/
workshops
organized

No. of advisories
issued
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11.

Success indicator

Land resources maps /land

use plans

Description

for crop planning

Soil resource inventory and
characterization is
prerequisite for developing
land use planning

Definition

aspects of crop
production

Soil resource maps are
the record of soil units

Measurement

delineated on the basis of
similar land resources
properties in a readable

format

No. of maps
developed

General
comments

Section 5: Specific Performance Requirements from other departments that are critical for delivering
agreed results

Location State

type

Central

Govt.

Central

Govt.

Organization
type

Department

Department

Organization  Relevant

name success

indicator

NRSC/SAC, Land
Department of  resource
space, Govt. of  maps/land
India use plans
India Agro-
Meteorological —advisory
Department, weather
MOoES, Govt. forecast
of India

What is
your
requirement
from this
organization

For remote
sensing data
products like
satellite
images

Medium
range
weather
forecast data
and observed
weather data

Section 6: Outcome/Impact of activities of Department/Ministry

Outcome /
impact

Sustainability
of agricultural
production
and livelihood
in arid zone

Jointly responsible for

influencing this outcome/impact
with the following organization
(s) departments/ministry(ies)

State, SAU’s and KVK’s in the

Region

Success indicator(s)

Annual increase in

rainfed crop production

Annual increase in
livestock production

Annual increase in
average household

income

Justification
for this
requirement

For accurate
and timely
assessment
and
monitoring
of state of
natural
resources

For issuing

timely

advisories to

farmers

Unit 2012-

2013

% 32
% 4.1
% 3.7

Please
quantify your
requirement
from this
organization

Approximately
290 number of
maps at

1:50,000 scale

Weather
forecast data
twice a week

2013-  2014-
2014 2015
33 3.4
42 4.5
4.0 4.3

What
happens if
your
requirement
is not met

Number of
districts
covered for
assessment
and
monitoring of
natural
resources will
be less

The number
of agro-
advisories
issued will be
less

2015-  2016-
2016 2017
3.6 3.7
4.6 4.8
4.6 4.9

168



w
2z
=
5
=
=
3]
S
=
-
—
=4
W
o
£
<
cvm
wn
=
=
wn
o
[

“9pISs

19y31y uo Apysiys
U99q Sey PIAIYIR
an[ea Ja31e)

) UOOSUOUI
poo3 03 an(g

S

1y3ry uo Apysiys
U9aq Sey PIAIYOR
anpea 1331e)

) UOOSUOUI
poo3 03 an(g

"109loxd
papunj [BUIXo
QU0 JO uonIppe
anp apIs 1Y31Y

ay) uo APy31s
ST an[eA Ja81e) Ay,

1y paroidde
Q) ur pagesIAUd
Se JUI[[A0Xd

SI paAQIyoR
an[ea Ja31e) Ay,

1Y peroxdde
A} ur pagesIAuo
SB JUQ[0X

SI PAAQIYOR
an[ea Ja31e) Ay,

Jqearndde

J1 ‘sjuduIdAdIyoR
JAISSIIX

10 S[[ej)I0ys

J0J SUOSBIY

0clt

vyel

¢l

99911

(+"19D %06
Jo sanfea

J331e) Jsurese
JUIUIAYOL

JLICARER |

14 001 000%S
14 00T 00¢y
@l 001 SI
0 0 ©
(@4 001 L
91008
P31 21008
-ySPM  Mey —

PUBULIONDJ  IAIMPY

00081

08¢I

000LC  0009¢  000S¥
0c6l 09T 00ce
9 8 01 cl
§1oc  S10¢ S10 S10c

RN PR 79 ‘9
SIE ST 8T S

€ 14 S 9
%09 %OL %08 %06
PooH
100 Jie] poo KA
an[eA BLIALL) /198ae],

000¥S

0v8¢

4!

Sl
0z ‘uef
sl€

L
%001

JUI[[RIXT

¢l

o«

WBPM

ON

3y

ON

ON

ON

jup

paonpoad
[eLIdIEW
Sunuerd
Krengy

paonpoad
[eLIJew
paas Areng)

paIaysI3al
pue pajen[eAd
‘PIAIaSUOD
‘pA1A[[0d
$92IN0SAI
RIIElIETS)

padoraaap
SQO1AQP ASI10U0
puB IR,

pajepleA
/padojaaap
sa[npow
Juowddeurw
doxo

pue sw)sAs
Suruwe,

SI103RdIpUI
$s300ng

S[eLIoYERW
Sunuerd Kiend)

$901N0SI
oneuad jueyd

Jo JudwaAoIdur
pue
JUSWIOOUBYUD
‘UONRAIISUOD)

SQOIAQP ASI0UQ
9[qemaual pue
Juowopdur ey
Jo JudwaAo1dur
pue
juowdopaadg

SwoIsAs
Surddoxo
/3uruey

10y saonoed
Jo oFexyored
panoxduy

Suonoy

YO0ISAAT]
pue syuerd
anoxduwr pue
KYISI9ATpOIq

9%TT  QAIdSU0D O], T

WJSAS
-009 pLe
UL pOOYI[oAT]
pue
Ainiquigoxd
Suroueyu
%0€ QL[ 1

“ON

WEPA  sAnNlqo S

TAV Y “Id *DSY 23 JO 13O [BPON A
ANdHAOS ‘ALNLLLSNI HOAVASHY ANOZ ANV TVILNAD :uonmusuy ay) Jo sureN
INHINHODVNVIN HOYNOSHY "TVANLVN UOISIAL 91} Jo dwreN

SDSU JO STOZ-F10C A.Ad JO 1990591 Ul 130d9y UONEN[EAT SOUBWLI0)Id] (ST0T 1€ YOIBIA 03 F10¢ T 11dY) [enauy

169



©
o
7o}
-~
o
A

Annual Report 2015-16

WP

ICAR

1y paroxdde
AU} Ul pagesIAud
B JUI[[20Xd

ST paAaIyoL
an[eA ja31e) Ay,

{1y paroxdde
o) Ul pagesIAud
NaBlic)|eh)'e]

ST POAQIYIE
anJea Ja81e] oy,

Ay peaoxdde
3y U PIJLSIAUD
Se JUQ[2IXd

ST POAQIYIE
an[eA 1a31e) Ay,

1Y peroxdde
3y U PIFESIAUD
e JUQI[2IXd

ST POAQIYIE
anjea o818 oY,

1Y peroxdde
9y UT PagesIAUD
e JUQ[[QIXd

ST POAQIYIR
anjea Jo31e) oY,

PAJINPUOD ATIM
s3ururer) a1ow
SIOP[OYANL)S WOI]
puBwap 0) an(J

*9pIs JoySIy uo
ApySiys ueaq sey
POASIYOE AN[BA
10818 o) SutuImM)
19ySy 03 ang

Jqedridde
J1‘sjuauidAdIyor
JAISSIIXI

10 S[[epI0yS

J0§ SUOSEIY

YO'LIT

0°6TI

0cl

¢el

0cl

LTl

0°0¢T
(% 190 %06
Jo sanfea
j931e) Jsurese
JUIUIIAYDL
JUDIJ

€ 001 0T
8 001 ¢
€ 001 06
€ 0or ¢
8 001 OIS
9 001 26
€ 001 ¢S
31008
P 2100s
BN mey Syuaw

JOUBULIONDJ  AANYPY

8 I vl L1 0C €
I 4 ¢ ¥ S 8
0¢ St 09 SL 06 €
I 4 € b S €
0L1  SST  Ove  Stb 01§ 8
0¢ St 09 SL 06 9
01 0C iy 0 08 4
%09 %OL %08 %06  %00L
pooy

1004 JiB] poot)  ABA  JUIIXY

an[eA BLIdILL) /3], WP

‘0N

ON

ON

N

“ON

‘0N

‘0N

yup

paystqnd
SaonJe
[OIeasay

suerd
asn puey; sdew
$30IN0SAI PUB]

158910]
el LT
KI0SIAPE-013 Y

paziuegio
S[00YS
JJUIA/IoUIUInS
/doysspIom/eIso
dwfg/reurog

PJONpuod
SATd

paziuedio
s3uurel],

pardynw
SyueuIwunI
[rews g

SI0)edIpUI
$5900n§

9A0QR PUE ()'9 JO
Suner SYVN oy
Suraey seuinol
ay) ur SaponIe
OIBasal Ay}

Jo uoneosrqngd

UONBIIJIIASAP
PUE S99IN0SAI
pue| SULIOJIUOI

3uiping
Kyoedes
pue Q¥H

YOO0)SAAT]

JO paaIq pue
JO UONJBAIASUOD)

SUOIPIY

%S

%8

%0C

WSPM

uol
jeluswnioq
/uoneagnd

JuowaSeur
pue
JUWSSASSE
I13y) J10j
$30IN0SAI
[eIneu
QZLIOJUSAUT
oL ¥

SIOp[OYaYeIS
Ay} 3sSuowe
ofpajmouy
pue
SSQUAIEME

qowoid o], ¢

...z
saAp»lq0 'S

170



z
=
5
=
=
o
S

a

-
—
o
z
o
£
<

&
wn

=
=
wn
[

2

J[qeandde
J1S)UdWARIYOR
JAISSIIXI

10 S[[eJ)I0yS

10J SUOSEIY

(% 19D %06
Jo sanjea
J93.1e) Jsurede
JUIUIIAIIYIL
UG

(/ 001 001 08 3 06 6 001
vI0T  $I0C  ¥I0T  $I0C 10T 10T
I 001 TAeN ‘LAeN ‘9keN GAe  gAel [ Aey
v10T  €P10T
vI0T €10 ¥I0T ‘61 ‘97 107
(4 001 ‘ST Ao ‘Tz Koy ‘0z Ao Koy Aoy ‘g1 Aoy
I 00 86 06 6 6 96 86
vl vl vI ¥I0T 10 %
(/ 001 02°90°0€ 0T°L0'60 0TLO'LO “LOPO  TLOTO 10T°90°0E
21038 %09 %OL %08 %06 %001
P9} 91098 poony
-USAM  MBY — 10004 IBj poot ARA  JUIPIXY
NUBULIOLDJ  AJANPY IN[EA BLIILL) /)3318],

WBPM

D00 ur
SJUUIUILOD

jo

uonejuawaduwr

% Jo 92139

uorssiuqns

areq awm-uQ

uorssiuqns

e aum-uQ

pazinn
% puny uejg

paysiqnd
e Moday [enuuy

AT

un 52000

(080))

IR SIUAD
/ SuszhI) Jo
uonejuw[dwr
jojpny
juapuadopuy
wolj Suney

(¥1-€102)

.1y oy synsa1
JO uoIssIuqns

Aoy,

[eaoxdde

10 (S1-7107)
A4 Jeld

JO uorssImqns
Aoy,

puny
ueyd pasesjar
Jo uonezInn

(#102-€102)
10doy [enuuy

Qmysuy Ay
Jo uonearqnd
Aoy,

SUOnIY

aqI/Anstury

Jo  AIoAT[Op
ERITNEIN

pasoxdug

/ I8
ouaredsuely,

PE padueyquy

WISAS
a4y =y jo
Suruonouny

%E LLSIDLTTE]

JuAUIASRURI
901n0SaI

WT [BOSTH

“oN

W3PAM  sAnR(qo S

171



©
o
7o}
-~
o
A

Annual Report 2015-16

WP

ICAR

Poon) L1IA :3uney
00°26 = 21028 Iisodwod [Bjo],

i - T 001 001
- - 4 001 001
- - I 00T 001
¥10C
408
) - T 001 129010
) - I 001 001
‘ rawoudde (103 %06 31038
J1‘SIURWAAIYIE  JO SAn[eA
JAISSIXI Ja31e) Jsurese WB 91008
10 sqepoys  Juounsanpe 1PM MEL gy
J0JSUOSEAY  JUIDIYJ  AIUBULIONAJ IANPY

09 0L 08 06 001

08 8 06 6 001

09 0L 08 06 00T
vI0C  ¥I0C  ¥10C  ¥I0T ¥10T
GAON H'AON €AON  T'AON ["AON
08 S8 06 6 001
%09 %O0L %08 %06 %001
poopH
100 JBJ poon  AWA  JUIPIXY
IN[EA BLINL) /)95ae],

(4

WS

uornejudw
9%  -oidwrjoo

uoneIuA
% -odur jo 9,
uonejuaW
% -opduy Jo 95
Aeq Arq
IO
Sunuowyduwr
U $5900NS
% Jo 9180

SI10)eIIpUI

N $5300n§

(sdvD

SUB[J UONOY
UoTeAOUU]
paroidde

JO SQUO}S[TW JO
uoneyudwyduuy

1006 OSI

10J SQUOSOIW
paaige Jo
uonejuawduy

(OSW)
uondnioo

JO st [enuajod
JO uonoNpay
10 $a1391e1S

SuneSniy
panoxdde

JO SaUO)SA[IW
paaide jo
uoneuawadwy

sonuoud
PISIAI I
u3ie 0) A3a1ens
[euoneZIuESI0
qepdn

wasAs (NID)
Juowageuey

SSAIpY
90UBAQLID) JO
uonejuwadur
joypny
juapuadapuy

SUONIY

%L

W3PM

SULIOJIY 2A
HenSIUIWpY

Juounred

$9A9(qQ

‘N
‘S

172



Eienes~ |

i il o il

fwnip‘d‘lilnlh'll'{.lfliiu'w o et e i m':u 10 L E A

21 QIR AR SEfSGIIlIﬂlIIGGI w2 2ot

e 1—u4|-s|-|4

Pt 7 Aevasdlel Ao §
1% W OElenm







	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184

