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Preface

The arid zones have limited non-renewable resources
like water, soil nutrients, minerals, etc., while the renewable
resources like solar and wind energy are available in
abundance. Efforts have been made to make best use of both
types of resources. The institute has developed organo-
mineral prills (OMPs) from mine wastes like low or high
quality feldspar. It can be a good source of potassium for
crops at cheaper rates compared to commercial K fertilizers.
Recommended dose of K was applied to pearl millet and
mung bean crops through these prills and Muriate of Potash
(MOP). Application of OMPs gave 13 and 15 per cent higher
yields of pear] millet and mung bean in comparison to yields
with MOP. The OMP fertilization was associated with high
relative water content in leaves and improvement in leaf
nitrate reductase activity in both the crops.

An agri-voltaic system of 105 kW has been installed in
one acre area with the provision of growing of crops in inter-
space of PV arrays and water harvesting from PV panels. The
system generates about 420 kWh unit of electricity on a clear
sunny day. About 1.5 lakh litre of rainwater can be harvested
from this system in a year. About 49 per cent of total area
(interspace area) is available for crop cultivation. During
rainy season, mung bean yield was 735 kg ha'in interspace
areas of PV arrays compared to 897 kg ha” in control plot.
Almost similar shading effect was observed on moth bean
and clusterbean yields. Biomass and seed yield of sonamukhi
(Cassia angustifolia) were 16.5 and 5 per cent higher under
halfPV coverage than full PV coverage.

A tank of about three lakh litre capacity stores
harvested rainwater from rooftop of office building (~2500
m’ area). The harvested rainwater was used to grow fodder
crops under drip and sprinkler irrigation systems. Napier
hybrid (3 m x 1 m spacing) has been grown as sole crop as
well as with intercrops of three legumes namely cowpea
(Vigna unguiculata), butterfly pea (Clitoria ternatea) and
sem (Lablab purpureus). Usually, there is no need of
irrigation during rainy season and harvested rainwater is
used to give irrigation during winter and summer seasons.
Total fodder production from different treatments was found
to be statistically at par. However, fodder yield of V.
unguiculata was highest, while C. fernatea gave lowest
fodder yield among three legumes. The system produced
about 142 tha green fodder per annum.
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Water is the most precious resource and emphasis is
given on making most efficient use of water and attaining
higher water productivity. In summer clusterbean, the yield
at 80 per cent cumulative pan evaporation irrigation level
was 88.9 per cent of the yield obtained with 100 per cent
irrigation level (1694.4 kg ha™), but its water productivity
(WP) was higher (0.29 kg m” water) than the WP obtained
with irrigation at 100 per cent level (0.26 kg m” water).
Further reduction in irrigation water however, drastically
reduced both crop yields and water productivity. Application
of 200 and 300 mm irrigation water increased clusterbean
yields by 66 and 98 per cent in Indira Gandhi Nahar Priyojna
(IGNP) Stage-I and by 65 and 93 per cent in IGNP Stage-II
command areas over 100 mm irrigation water. But the WP
decreased with increase in irrigation levels and 100, 200 and
300 mm irrigation levels recorded WP of 1.04, 0.64 and 0.50
kg m” in Stage-I and 0.44, 0.36 and 0.28 kg m” in Stage-1I,
respectively. Similarly, groundnut yields increased by 15 and
23 per cent with the application of 500 and 700 mm irrigation
water compared to yield with 250 mm irrigation; but the WP
of 0.81, 0.46 and 0.33 kg m” were recorded with the
application of 250, 500 and 700 mm irrigation. The results
clearly indicate the scope of reduction in irrigation amounts
to a certain level to obtain reasonably good yields and higher
water productivity.

Livestock component contributes significantly in
income of arid zone farmers. Emphasis is given on increasing
the productivity of rangelands, pastures or silvi-pasture
systems. This year, three varicties of pasture grasses
developed by the institute viz., CAZRI Anjan-358 and
CAZRI Anjan-2178 of Cenchrus ciliaris and CAZRI Sewan-
1 of Lasiurus sindicus were recommended for notification by
the Central Sub-committee on Crop Standards.

In crop improvement programme, hybrids of pearl
millet ICMA-04999A x CZI-2014/3 and ICMA-93333A x
CZI1-2003/1), clusterbean genotypes (CAZG-17-19, CAZG-
16-12 and CAZG-17-4), mung bean genotypes (RMB-35,
RMB-280, RMB-34) and seed purpose watermelon
genotype (CAZIJK-13-1) were found promising. Six
accessions of Opuntia ficus-indica namely, accessions1270,
1271, 1308, 1287, Bianco Macomer and CAZRI Botanical
Garden were identified as higher fodder yielders in Bhuj
condition.

Among 20 vegetatively propagated cultivars of henna
(Lawsonia inermis), SCoT markers proved better than the
ISSR markers for genetic diversity study. Polymorphism
among 119 trees of Tecomella undulata belonging to 22
diverse populations was detected more efficiently through
RAPD markers (69.1%) compared to ISSR (61.8%).

In total, 24,535 kg truthfully labelled seed of cereals,
pulses and grasses was produced. Seven hundred kilogram
breeder seed of moth bean variety CAZRI Moth-2 was
produced. About 27,500 saplings of fruit plants (ber, gonda,
pomegranate and citrus) were raised in nursery.
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Preface

In the integrated farming system model, yields of pearl
millet and moth bean were highest in Prosopis cineraria
based agroforestry system. The highest yields of mung bean
and clusterbean were recorded in ber based agri-horti
system. Maximum forage (grass+ top feed) production was
recorded in Hardwickia binata based silvi-pasture system
followed by Ailanthus excelsa+ grass system.

The above and below ground tree biomass carbon from
different land use systems ranged from 0.48-84.9 t C ha" and
0.11-20.32 t C ha, respectively in Sirohi district, while in
Barmer district the values were 0.99-25.58 t C ha " and 0.25-
20.32 t C ha', respectively. Average contribution of
particulate C in total C was 15.5 per cent in soils of Bikaner
and 12.5 per cent in soils of Bhuj.

Greenhouse cultivation is gaining popularity in peri-
urban areas. High yields of Myla, TR-4343, TR-4266 and
TR-4293 tomato hybrids in greenhouse indicated their
suitability for such production system. Grafting of cucumber
on different rootstocks was tried to enhance its productivity
under water limited condition. Genotypes AHLS Long-1
(bottle gourd), NSSQ-55 (squash), Azad Pumpkin-1
(pumpkin) and Pusa Chikni (sponge gourd) were found to be
promising rootstocks for grafting cucumber under water
stress condition.

Two village ponds were selected for renovation. Both
the ponds in Baorli Bambore and Agolai villages have
submergence area of 5 ha and catchment area of about 200
ha. About 150 saplings of karanj (Pongamia pinnata) and 50
saplings of neem (Azadirachta indica) were planted along
the channel of the ponds for bank stabilization and to control
soil erosion.

Differences in physiological, haematological and
biochemical parameters with respect to thermal stress were
found to be more conspicuous in sheep breeds compared to
goat breeds. Jaisalmeri breed of sheep, maintained under
continuous grazing system on sevan (Lasiurus sindicus)
pasture at Chandan, maintained body weight, haemoglobin
and blood glucose levels if supplementary feeding of sevan
grass (500 g) and balanced concentrate feed (200 g) was
given to each animal per day and health care was provided
during lean period.

Gum induction technology developed by the institute is
gaining popularity. This year, about 20,180 trees of Acacia
senegal were treated with CAZRI Gum Inducer in five
districts of western Rajasthan and about 8.72 t gum arabic
was produced from these trees.

Higher yields and the maximum reduction in diseases
and insect pest incidence were recorded in groundnut
wherein an integrated schedule of chemicals or combination
of treatments was followed as compared to sole treatments.
In Narmada canal command area, trapping data revealed the
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predominance of Funambulus pennanti (36.8%) in kharif
and Tatera indica (26.9%) in rabi season.

A tunnel-type solar dryer of triangular shape was
developed at Leh for drying of apricot and it was found that
drying of halved fruits resulted in considerable time saving
compared to drying of whole fruits. The average efficiency
of the phase change material based photovoltaic thermal
hybrid solar dryer was found to be 16.7 per cent.

Improved varieties of dual purpose barley (RD-2035),
fodder crop lucerne (Alamdar-51) and fodder beet (JK-
Kuber) were demonstrated at 28 farmers' fields during rabi
season in Harsolav village of Nagaur District.

Ninety varieties of arid zone crops were grown in 'Crop
Cafeteria' established at the institute's farm to demonstrate
their comparative performance and characteristics to
stakeholders. Under Mera Gaon Mera Gaurav programme,
agriculture technologies, knowledge and advisories were
disseminated in 103 villages through 22 teams of scientists.

A farmers' fair cum agriculture innovation day was
organized on 23 September in which more than 3,000
farmers, including 900 women, from different parts of
Rajasthan participated. Seven farmers were given CAZRI
Kisan Mitra Award in recognition of their significant
contribution in adoption and dissemination of agricultural
technologies.

About 9,345 stakeholders visited Agricultural
Technology Information Center during the year. Total 319
trainings were organized for 17,470 farmers and farm
women by different divisions, regional research stations and
KVKs of the institute. Front Line Demonstration conducted
by the institute benefitted 2,202 farmers.

Under capacity building program for employees, 16
scientists, 13 technical and five administrative personnel
attended various trainings. One summer school, four model
training courses, four trainings for extension workers, one
World Bank sponsored 'Supply Chain Management Training'
and two brainstorming sessions were organized by the
institute during the year. This year, the institute was granted
three patents for preserve and candy of foosh (tumba), Aloe
candy and process of isolation of Aloin from Aloe vera.

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

useful.
0
‘3& RSP, AR

(O\}.P. Yadav)
Director
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Five clusters of twenty two villages covering 21,217
ha area of Sikar and Jhunjhunu districts were surveyed for
natural resources assessment. The soils in irrigated
croplands showed accumulation of organic carbon and
available P by 23-42 and 18-47 per cent, respectively and
depletion of available potassium by 8-10 per cent
compared to soils of rainfed croplands.

The above and below ground tree biomass carbon
from different land use systems ranged from 0.48-84.9t C
ha'and 0.11-20.32 t C ha" in Sirohi district and 0.99-25.58
t C ha " and 0.25-20.32 t C ha ", respectively in Barmer
district. The soil CO, flux ranged from 1.21+£0.42 to
3.28+1.26 kg h" ha" in different land use systems in Pali.
Average contribution of particulate C towards total C was
15.5 per cent in soils of Bikaner and 12.5 per cent in soils
of Bhuj. Wood specific gravity of stem and branches of 21
tree species was determined.

Three benchmark soil profiles were characterized in
each of Jaisla and Vank distributaries of Narmada
command area in Sanchore tehsil.

At Bikaner site, maximum soil loss due to wind
erosion was observed in the month of June that varied
from 3792 kg ha' d' from bare soil to 252 kg ha" d" in
pasture land.

Botanical collections belonging to Boraginaceae,
Caesalpiniaceae, Capparidaceae, Caryophyllaceae,
Celastraceae and Chenopodiaceae families were
documented and morpho-metrically classified based on
laminar features.

Accessions of range grasses and legumes like
Cenchrus ciliaris (85), Lasiurus sindicus (111), C.
setigerus (42), Panicum antidotale (47), Cymbopogon
spp. (24), P. turgidum (2), Clitoria ternatea (9), Lablab
purpureus (2) and Indigofera (1) were maintained. Tree
species viz., Prosopis cineraria (11), Acacia senegal (15),
Salvadora oleoides (24) and Tecomella undulata (11)
were also maintained at research farm along with 38
varieties of ber and 20 cultivars of mehendi.
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In Cenchrus ciliaris, maximum green and dry fodder
yield was recorded in the entry VTCC-15-3 followed by
VTCC-15-8 and VTCC-15-9. VTCC-15-2 recorded
maximum leaf stem ratio (3.08).

In the third year of the coordinated trial of Cenchrus
setigerus, maximum green fodder yield was recorded for
VTCS-15-1 followed by VTCS-15-4, whereas maximum
dry matter productivity was recorded from VTCS 15-8.

In Lasiurus sindicus maximum green (6822 kg ha™)
and dry matter (3983 kg ha") yields were exhibited by
accession CAZRI-3433 and 2453, respectively.
Accession CAZRI-2453 also had tallest plants (86.1 cm).

In pearl millet genetic improvement programme,
184 new single cross hybrids were evaluated in four
hybrid trials, of which cross ICMA 04999A x CZI-2014/3
(seed yield: 3688 kg ha'; 50% flowering of 47 days)
followed by cross ICMA 93333A x CZI-2003/1 (seed
yield: 3502 kg ha'; 50% flowering of 44 days) were found
promising. Disease screening under sick plot for downy
mildew showed that out of 150 hybrids only nine were
susceptible. Under field conditions blast disease
resistance was observed in three hybrids viz., ICMA-
88004A x CZI-20058/22, ICMA-93333A x CZI-2014/1,
ICMA-09666A x CZI-2002/19 and three inbreds viz.,
CZ1-2013/1, CZI-2011/1 and CZI-2013/2. Under ICAR-
ICRISAT collaborative program, 506 promising
progenies were selected for development of inbred
restorers and hybrids adapted to arid region.

Among fourteen clusterbean genotypes evaluated,
genotype CAZG-17-19 recorded highest seed yield (1903
kg ha") followed by CAZG-16-12 (1842 kg ha') and
CAZG-17-4 (1770 kg ha™) compared to best check HG-2-
20 (1644 kg ha™). Two entries (CAZG-15-5 and CAZG-
15-7) were contributed to CVT for multi-location testing.

Entry CAZJK-13-1 of seed purpose watermelon
recorded highest seed yield (343 kg ha) and showed 16.7
per cent superiority over check variety SKNK-1102 (294
kg ha"). Evaluation over 4 years and 3 locations has
resulted in identification of genotype CAZJK-13-1 and
CAZJK-13-2 which gave 24.9 and 32.5 per cent higher
seed yield, respectively over check variety (GK-1).
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Executive Summary

Among 320 genotypes of mung bean tested, 24
genotypes performed better in yield compared to best
check GMO-2. RMB-35, RMB-280, RMB-34 were high
yielders.

Forty three entries of wheat were evaluated for
salinity/alkalinity tolerance in field and in screening
nursery at RRS, Pali. Variety LBP-2016-3 produced
highest grain yield (3820 kg ha™) followed by WH 1622
(3632 kgha™), Raj 4506 (3582 kg ha™), KRL390 (3295 kg
ha'), RAJ 4498 (2770 kgha™) and KRL 19 (2757 kg ha™),
while lowest grain yield was recorded in KRL 377 (2216
kgha')and KRL 391 (1520kgha™).

In clusterbean, rhizobial cultures from Bikaner and
Barmer namely GBR-12, GBR-16, GBK-20, GBK-21(2)
and GBK-32 resulted in higher shoot lengths and root
lengths as compared to control under nursery conditions.
Nodule number was higher in all the treatments as
compared to control. In moth bean, MBR-7, MBR-8,
MBR-10, MBK-8 and MBK-15 gave higher shoot
lengths, whereas root length, plant fresh weight and
nodule number were higher in all treatments as compared
to control under nursery conditions.

In total 9585 kg of truthfully labelled seed of cereals,
pulses and grasses and 14500 kg seed of mung bean and
moth bean were produced. Seven quintals breeder seed of
moth bean variety CAZRI Moth 2 (CZM-2) was produced
under National Seed Project (NSP).

Among twenty vegetatively propagated cultivars of
henna (Lawsonia inermis L.) collected from Gujarat and
Rajasthan, SCoT markers proved better than the ISSR
markers for genetic diversity study.

The RAPD markers (69.05%) detected
polymorphism more efficiently compared to ISSR
(61.76%) among the 119 trees of Tecomella undulata
belonging to 22 diverse populations from 12 districts of
western Rajasthan. The percent variability within and
between populations varied among ISSR (64 and 36%
respectively) and RAPD (71 and 29%) markers.

Tissue culture raised date palm plants attained more
than 3.5 m height and canopy spread of 397 cm after three
years of establishment. Flowering was recorded in 93.2
per cent plants with 9.35 spathes per plant.
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Cordia gharaf and C. myxa showed better
establishment and growth, while Grewia villosa showed
slowest growth. The seeds treated with aqueous solution
supplemented with 2500 ppm GA, and 1 per cent KNO,,
resulted in earliest germination initiation (4.33+0.33
days) and maximum (79.47%) germination percentage.

Irrespective of varieties, the yield of pearl millet and
moth bean was highest under Prosopis cineraria based
agroforestry system. The highest yields of green gram and
clusterbean were recorded under ber based agri-horti
system. Maximum forage (grass + top feed) was recorded
under H. binata based silvi-pasture system followed by
Ailanthus excelsa + grass system. The average lactation
yield of Tharparkar cows was 2064.28 litre in 305-days
and 2407.58 litres in a lactation period of 350 days
maintained in integrated farming system.

At model organic farm of the institute, highest yield
of pearl millet hybrid MPMH-17 was 2806.9 kg ha’
whereas for mung bean and sesame, it was 1376.3 kg ha’
and 306 kg ha'. Average yield of sesame and mung bean at
farmers' fields was 217.5 kg ha" and 1353.65 kg ha’,
respectively. Average adoption of organic farming by
beneficiary farmers was 65.83 per cent and by non-
beneficiary farmers it was 46.14 per cent.

Annual litter fall was highest in H. binata followed
by P cineraria and lowest in 7. undulata. Time of
decomposition for litter of P. cineraria, T. undulata and H.
binata were 13, 9 and 15 months, respectively. Average
carbon stock of P. cineraria (38-year-old), H. binata (25-
year) and T undulata (27-year) trees were 141 kg tree™, 92
kg tree”and 24 kg tree”, respectively.

For propagation of lasoda, small fruit gonda as
rootstock in 10 cm x 25 cm polybags and nursery mixture
of'sand, clay and compost manure in 6:1:1 ratio was found
to be best combination.

Based on growth as well as physiology, genotype
AHLS Long-1, NSSQ-55, Azad Pumpkin-1 and Pusa
Chikni were found as the promising genotypes to be used
as rootstocks for grafting cucumber under water stress
condition.

Pearl millet and mung bean grain yield increased
significantly with the application of organo-mineral prills
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Executive Summary

(48% and 37%) and muriate of potash (31% and 19%)
over control. Application of organo-mineral prills
increased pearl millet and mung bean yield by 13 and 15
per cent in comparison to muriate of potash.

In tomato varieties for polyhouse, the highest fruit
number was found in TR-4266 (68.4 plant"), which was
statistically similar to the per plant fruit yield with Myla.
The highest average fruit weight (166.8 g fruit') with
lowest fruit number (40.3 plant') was recorded in TR-
4293. High yield attributes of hybrids Myla, TR-4343,
TR-4266 and TR-4293 indiated their suitabilities for
production under greenhouse in arid regions.

The growth and yield of leafy and fruit vegetables
grown on rooftop were higher in HDPE grow bags
compared to LDPE grow bags.

In eleven years old shrub based agroforestry
systems, the C. polygonoides based agroforestry system
showed higher carbon sequestration rate and CO,
mitigation as compared to H. salicornicum based system.
Organic carbon sequestration rate in soil was 0.31-0.34 t
ha' y"' in C. polygonoides based system and 0.29-0.31 t
ha'y'in H. salicornicum based agroforestry system.

Among the three clusterbean based cropping
systems evaluated at Bikaner, clusterbean - isabgol was
most profitable, followed by clusterbean - mustard and
clusterbean-wheat. Deep tillage and FYM application @
10 tha" improved yields by 12 and 24 per cent.

Among four palatable halophytes Sporobolus
marginatus, Aeluropus lagopoides, Suaeda nudiflora and
Cressa cretica from saline area of Great and Little Ranns
of Kachchh, Sporobolus and Aeluropus gave maximum
fresh (22.05 and 19.8 t ha™) and dry (3.16 and 4.03 t ha™)
fodder yields, respectively.

Six accessions of Opuntia ficus-indica, namely,
1270, 1271, 1308, 1287, Bianco Macomer and CAZRI
Botanical Garden were identified as higher fodder
yielders in Rann of Gujarat.

Reduction in irrigation amount for summer
clusterbean by 20 per cent reduced crop yield by 11.1 per
cent. For renovation, two village ponds at Baorli Bambore
and Agolai were identified. Both the ponds have
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submergence area of 5 ha and catchment area of about 200
ha each. To control soil erosion at the side of open channel,
150 saplings of karanj (Pomgamia pinnata) and 50
saplings of neem (Azadirachta indica) were planted along
the channel of both the ponds for bank stabilization.
Keeping land fallow and ploughing caused excessive soil
erosion whereas, intercropping of leguminous crops such
as green gram with the cereal crops was found to be
advantageous in reducing soil erosion.

The age at first calving of Tharparkar cattle
maintained on Cenchrus sp. dominated pasture and
supplementation with concentrate was 47.51+3.56
months. The average lactation yield of cows was
2031.64+111.08 litres in 305-days. Average peak milk
yield during lactation was 8.3340.94 litres. The milk yield
per day of cows given green fodder of multi-cut pearl
millet was more than the milk yield of control group.
Differences in physiological, haematological and
biochemical parameters with respect to thermal stress
were found to be more conspicuous in sheep breeds
compared to goat breeds. Jaisalmeri breed of sheep at
Chandan, maintained under continuous grazing system on
sevan (Lasiurus sindicus) pasture, maintained body
weight, haemoglobin and blood glucose Ilevels if
supplementary feeding of sevan grass @ 500 g animal”,
balanced concentrate feed @ 200 g animal’ and health
care was provided to the animals during lean period.
Prosopis juliflora pods based concentrate mixture fed to
five cattle for four months increased their milk yield by
12.4 per cent resulting in total returns of Rs. 21212 with
B:C ratio of 5.2. The average daily milk yield of cows and
buffalo increased by 11 per cent with B:C ratio of 4.5 for
cows and 5.7 for buffalo when they were fed 8-10 multi
nutrient blocks for three months. Supplementing the diet
of four goats with multi-nutrient mixture for three months
@ 100 g d" during lactation increased daily milk yield by
11.4 per cent with B:C ratio of 2.5. The green and dry
fodder yields from second cut of sole Napier hybrid were
significantly higher than the Napier yields obtained in
different legume intercrop combinations. The application
of 60 kg Pha gave 43.3 and 29.0 per cent higher green and
dry fodder yields than respective yields with40 kg Pha.

About 20,180 Acacia senegal trees in five districts of
western Rajasthan were treated with CAZRI gum inducer.
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Executive Summary

The trees yielded nearly 8.72 t of gum arabic. The
combined treatments of irrigation and manuring with half
concentration of gum inducer yielded the maximum gum
pertree (110.42 g).

Under refrigerated condition, minimum
physiological loss in weight (4.8 to 14%) and minimum
spoilage (20-30%) were observed in date palm fruits kept
in metalized polyester packets. Maximum pulp recovery
ranged from 34 to 45 per cent when fruits were dried with
seeds under solar dehydration.

Field survey in villages of Jodhpur district revealed
10 per cent mortality in khejri trees with 10-50 per cent
disease incidence. Antagonistic activity of T.
longibrachiatum against G. lucidum tested by poison food
technique gave maximum inhibition (75%). Combination
of T harzianum, T. longibrachiatum and A. nidulans
amended with onion residue and P. julifora compost was
found to be superior compared to other treatments in
reducing viable propagules of Ganoderma in root bit
experiment.

In castor higher yields and the maximum reduction
of diseases and insect population were recorded in
treatment wherein soil was amended with neem cake +
vermicompost, seeds treated with Trichoderma viride
crop sprayed with neem oil twice and subsequently crop
was sprayed with Malathion and Dinocap.

Higher seed yields (26.3 and 27.9 per cent in RZ-19
and RZ-223 wvarieties, respectively) with maximum
reduction in wilt/root rot, Alternaria blight and aphid
population was recorded in cumin in treatment wherein an
integrated schedule of treatments with soil application of
neem cake and vermicompost, seed treatment with
Trichoderma viride followed by one spray each of
Dithane M-45 mixed with Dinocap, imidacloprid and
neem oil was followed as compared to other treatments.

Higher yields and the maximum reduction of
diseases and insect pests were recorded in variety Girnar-
2 and HNG-10 wherein an integrated schedule of
chemicals and or combination of treatments was
performed as compared to sole treatments.

Five rodent species viz., Mus booduga (crop fields
and rural storage), Rattus turkastenicus (shops, godowns
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and kitchen garden), Pitymys leucurus (grasslands),
Marmota himalayana (grasslands and barren lands) and
Rattus spp. (outskirts of city) were reported from different
altitudes and habitats in and around Leh. In Narmada
canal command area, seven species were observed viz.,
Tatera indica, Millardia meltada, Rattus rattus, Golunda
ellioti, Funambulus pennanti, Mus musculus and
Meriones hurrianae during kharif and rabi seasons.
Trapping data revealed the predominance of F. pennanti
(36.84%) in kharifand 7. indica (26.93%) in rabi season.

Vegetative growth of medicinal crops e.g.
sonamukhi (Cassia angustifolia), gwarpatha (Aloe vera),
shankhpushpi (Convolvulus pluricauli), grown in
interspace areas between PV arrays of 105 kW agri-
voltaic system, was significantly affected by the shade of
PV modules. Soil moisture content was always found
higher at subsurface layers (30-100 cm) than surface
layers during crop growth period. Water harvesting
system to collect rainwater from top surface of PV module
and to store it in an underground water storage tank has
been designed and developed. This agri-voltaic system is
capable of generating at least 420 kWh electricity on a
clear sunny day.

A Phase Change Material (PCM) based photovoltaic
thermal (PV/T) hybrid solar dryer has been designed and
fabricated. The maximum stagnation temperature
observed inside the drying chamber was 70-74°C and on
loading different produces the maximum temperature
reduced to 60-62°C, when the outside ambient
temperature was 23-26°C (from 8:00 h to 18:00 h). The
average efficiency of'this solar dryer was 16.7 per cent.

A tunnel type solar dryer in even span triangular
shape was developed for drying of Apricot at Leh and
drying experiments were conducted during August -
September. Drying of halve fruits resulted in considerable
time saving compared to drying of whole fruits.

A pearl millet flaking machine was developed and
processing parameters were standardized for production
of flakes. Based on the desirability of low bulk density and
visual appearance, two treatments i.e.10 min soaking + 5
min steaming and 20 min soaking + 5 min steaming were
selected for further processing.
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Executive Summary

For Maldharis, the dominant nomadic pastoralist
communities in Banni area, buffalo rearing was the
primary occupation of nearly 70 per cent households,
while sheep and goat rearing was of only 3 per cent
households. Prosopis juliflora based charcoal preparation
was the primary occupation of 20 per cent households.

In the surveyed villages of Leh and Nubra, crop
harvesting festival called Srupla is celebrated after
harvesting of alfalfa, wheat and peas. Crop produce is
preserved for 5-6 months inside a traditional room called
Tsothbang, for winter storage.

Improved varieties of dual purpose barley (RD-
2035), fodder crop lucerne (Alamdar-51) and fodder beet
(JK-Kuber) were demonstrated at 28 farmers' fields
during rabi season in Harsolav village of Nagaur District.
Grain yield of improved barley variety varied from 2.8 to
4.0 tha'with an average of 3.4 t ha" and straw yield varied
from 4.0 to 5.8 tha' with an average of 4.7 tha”, The seed
yield of improved variety of clusterbean (RGC-1017)
varied from 520 to 850 kg ha” with an average of 683 kg
ha"and straw yield ranged from 800 to 1500 kg ha" with an
average of 1157kgha’. Grain yield of improved variety of
pearl millet (MPMH-17) varied from 1020 to 1450 kg ha
with an average of 1203 kg ha™. The increase in yields was
12.5,23.2 and 18.2 per cent for pearl millet, and 11.6, 14.3
and 15.6 per cent for mung bean at the large, medium and
small farmers' fields, respectively in village Utamber. The
increased returns due to improved practices were 14.7,
15.2 and 17.5 per cent higher compared to farmers'
practices at large, medium and small farms, respectively
during rabi season. The difference in Adoption Quotient
for different crops was highest in mung bean (36%)
followed by wheat, clusterbean and cumin. The difference
was less in case of pearl millet (15%) and least in rapeseed
and mustard (7.7%).

Various solar devices viz., animal feed solar cooker,
inclined solar dryers and solar PV dusters were fabricated
and installed in selected villages. In view of the
constraints and difficulties expressed by the farmers,
appropriate refinements were made in the solar devices.

Under Tribal Sub Plan, 12 training programmes for
430 farmers were organized by RRS, Leh. Seeds of
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vegetables and crops were distributed among farmers. In
Rajasthan, 4800 kg certified seed of wheat var. Raj 4120,
3000 kg DAP were distributed in Bakhatpura village of
Banswara district.

Ninety varieties of arid zone crops were grown in
'Crop Cafeteria' to demonstrate their comparative
performance and characteristics to stakeholders. Under
'"Mera Gaon Mera Gaurav' programme, agricultural
technologies, knowledge and advisories were
disseminated in 103 villages through 22 teams of
scientists.

A farmers' fair cum agriculture innovation day was
organized on 23 September in which more than 3000
farmers, including 900 women, from Jodhpur, Pali,
Sirohi, Barmer, Jalor, Bikaner, Jaisalmer and Nagaur
districts of Rajasthan participated. Seven farmers were
honoured as CAZRI Kisan Mitra in recognition of their
significant contribution in adoption and dissemination of
agricultural technologies.

More than 9345 visitors including farmers, farm

women, students and officials of central and state
government departments visited Agricultural Technology
Information Center during the year. Total 319 trainings
were organized for 17,470 farmers and farm women by
different divisions, regional research stations and KVKs
of the institute. Front Line Demonstration conducted by
the institute benefitted 2202 farmers. The institute
participated in 19 exhibitions to popularize its
technologies and to create awareness among the masses

about its activities and achievements.

The institute was granted three patents for preserve
and candy of Toosh, Aloe candy and isolation of Aloin
from Aloe vera. Under capacity building program of
employees, 16 scientists, 13 technical staff and five
administrative personnel attended various trainings. One
summer school, four model training courses, four
trainings for extension workers, one World Bank
sponsored supply chain management training and two
brainstorming sessions were organized by the institute
during the year.
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ICAR-Central Arid Zone Research Institute
(CAZRI) has the distinction of being one of the first
institutes in the world devoted to arid zone research and
development. The institute made a humble beginning in
1952 when Government of India initiated Desert
Afforestation Research Station at Jodhpur to carry out
research on sand dune stabilization and for establishment
of shelter belt plantations to arrest wind erosion. It was
reorganized as Desert Afforestation and Soil
Conservation Station in 1957 and finally in its present
form 'Central Arid Zone Research Institute' in 1959 on
recommendation of the UNESCO (United Nations
Educational, Scientific and Cultural Organization) expert,
Prof. C.S. Christian of Commonwealth Scientific and
Industrial Research Organization, Australia. In 1966, the
institute was brought under the administrative control of
Indian Council of Agricultural Research (ICAR), New
Delhi.

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

The hot arid zone has low crop productivity due to
scanty and erratic precipitation, extreme temperatures,
high wind speed and high potential evapotranspiration.
Day temperature in summer reaches 40 to 45°C and may
peak up to 50°C. Rainfall ranges from 100 mm in western
part of Jaisalmer district to about 500 mm in southeast part
of Pali. The potential evapotranspiration varies from 1500
to 2000 mm yr” in different parts but may cross 2500 mm
yr' during drought years. Normal dates of arrival and
withdrawal of monsoon are 1* July and 15" September,
respectively. The terrain is predominantly sandy with
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dunes and inter-dunes (Typic torripsamments) occupy
major area of hot arid zone. The soils have low water
retention capacity and low fertility status. In south-eastern
part, medium textured, greyish brown soils (fine loamy
cambids/calcids) occupy large area. These soils have
medium available water retention capacity and relatively
better fertility status. High soil and groundwater salinity
are associated with these soils. Other soils include
gypsids, rocky/gravelly and natural salt-affected types,
which are very low in organic carbon, low to medium in
available phosphorous and high in available potassium.
Strong wind regime of 8-14 km h” from April to August,
occasionally exceeding 30 km h”, causes dust storms and
wind erosion and is a major land degradation force. Water
is a degrading force mainly in the IGNP Command area
causing water logging and soil salinity.

Since its inception, the institute has carried out
systematic research on understanding and managing hot
arid region's natural resources, sustainable farming
systems, improvement of plant resources especially the
crops, livestock production and management and use of
alternate energy resources. Several need-based, cost
effective technologies like sand dune stabilization, wind
erosion control, water management, grassland
improvement, watershed development, rehabilitation of
wastelands, arid land farming systems, arid horticulture,
alternate land use strategies, pest management, solar
devices, etc. have been developed and transferred to
farmers and other stakeholders. This institute has the rare
distinction among ICAR institutes, in having a full-
fledged section on renewable energy and has developed
many solar energy based gadgets/devices, like animal
feed cooker, dryers, water heaters, candle making device,
cool chambers, etc., which are finding place in rural
households. Agro-voltaic system of 105 kW capacity has
been developed at Jodhpur integrating crop production,
PV-based electricity generation and rainwater harvesting.
The institute has evolved technologies and strategies for
combating drought and desertification. It has developed
close liaison with several national and international
organizations and has made major strides in providing
advisories and consultancies to many agencies in India
and abroad. Besides, CAZRI is a major destination for
capacity building of scientists, policy planners and
extension officials related to arid zone development.
Through its extension wing and Krishi Vigyan Kendras
(located at Jodhpur, Pali and Kukma-Bhuj) the institute is
in direct touch with farmers, state government officials,
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SR Red WA &1 & 3R 59 &
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BEEN AR e fHa sEE @ glaur Suaer 2|
gaa # fafd= fawdl & 96 deMi+iep! W, WRe H 490
FHAN BRI € | R @ Tfafafert dfe adfa ween

NGOs and other stakeholders and organises regular
trainings and demonstrations.

Mandate

The institute is mandated to address the following
crucial issues under the changing scenario of the arid
zone:

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

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

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

e Generation and transfer of location-specific
technologies

Infrastructure

The headquarter and regional research stations
(RRSs) of the institute are well equipped with
laboratories, research farms, field laboratories and office
facilities. One auditorium (114 sitting capacity), two
conference rooms, a museum, one international hostel,
one training hostel and one farmers' hostel are the other
facilities available at the headquarter. Two Krishi Vigyan
Kendras (Jodhpur and Pali), having training and
residential facilities for farmers, lend additional support
for the transfer of technologies and outreach programmes
of the institute. Presently it has 490 employees on its pay

I & Igaedl & ™y (afed Jaa & gdT
Themes identified to address institute mandate

Theme Title

1 Integrated natural resource appraisal, monitoring and desertification
2 Biodiversity conservation, improvement of annuals and perennials
3 Integrated arid land farming system research

4 Integrated land and water resources management

5 Improvement of livestock, production and management

6 Plant products and value addition

7 Integrated pest management

8 Non-conventional energy sources, farm machinery and power

9 Socio-economic investigation and evaluation

10 Technology assessment, refinement and training
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A BRIRT HHaTRAT BT Rerfa
Staff position during 2017-18

Post Number of posts
Sanctioned Filled Vacant
Director 01 01 00
Scientific
Principal scientist 16 09 07
Senior scientist 38 22 16
Scientist 86 64 22
Technical
Category | 181 124 57
Category II 75 42 33
Category 111 09 04 05
Administrative
Class [ 04 04 -
Class 11 57 43 14
Class III 30 17 13
Supporting
Skilled 250 160 90
(216+34%) (126+34%)

* including posts re-deployed from other institutes

M, JFTHY FAEdR AMfa, A gdy | ek
2| WM & Sl Y. 2T YIbed § JRiD| (23373)
3R uf¥a@relt (57010) &1 faemer WUg 2| RASTd 7 99
2017—18 @& IR 20 G, 169 Rurcw, 7 Rfves, 54
IR 3iR 4 fa<eh uf3eril &1 % fhar | Brer divedR
BT ST IR GBI+ GRIDT Bl IR DIST BT BRI
g% far derm 39 Srafd # 4000 GRADT B IR BIRET HT
B U [HAT| GBI H ARICATBRIT R AR
TITaROT LET UG (TAfAN) &7 B W) FRIRA € | <
% il & I B S—EaRHl & hAlcad |Y
(NEIRY) & Wb PIS RIS §UE |

AT 93U §RT A FHEA TR STDRI Teh
B qTel ATIH Aedd HT BT 8 | H S yderd gaTs &
IR HFYSR B9 AR UUAIIRIAE. ERT fAdiad
R, T oiR Ta.aE l.ud. |iveiR & A1 ST & |
A gRT AT TSR Fomell 1 R gge fbar mar
2 S W @ d99Tse B Soe IR SUG § | G
g1 faaRia AiRaaT AltedaR BT IHHl & STANT &
forT Jearse R aueirs fohar T B | ke # Ao s
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roll. Presently 96 scientists of various disciplines are
posted in the institute. The activities of the institute are
guided and reviewed by the Quinquennial Review Team
(QRT), Research Advisory Committee (RAC), Institute
Management Committee (IMC) and Institute Research
Council (IRC).

The institute has a wide collection of books (23373)
and journals (57010 back volumes) in its library named
after Dr. P.C. Raheja. It has added 20 books, 169 reports, 7
reprints, 54 Indian and 4 foreign journals as new
acquisitions during 2017-18. The library has also started
the work of bar coding of books using KOHA software
and has completed 4000 bar codes of various during this
period. 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.

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
linked with the IASRI-developed software PERMISNET,
PIMS and HYPM. Institute has fine-tuned office
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automation system accessible through intranet on its
website. The biometric attendance system is fully
functional in the institute and 14 AEBAS biometric
machines have been installed at different locations.
Statistical software developed by CAZRI is available on
its website. SAS is available to its employees through
AKMU. An LED display board has been installed near
main gate to communicate major activities of the institute
to visitors. The institute has high speed internet
connectivity (100 Mbps) through NKN.

The financial statement (budget) and the revenue
generated are given in the following tables:

IoIC 2017—2018 (ARG wTY H)
Budget 2017-18 (Rs. in lakhs)

Head of expenditure

Establishment charges

Wages

Overtime allowances

Travelling allowances

Other charges including equipment +TSP
Works including maintenance

Total

Funds allocated

Expenditure
4,668.75 4,668.74
8.25 8.26
0.00 0.00
41.00 41.00
6,401.50 6,401.49
97.00 80.47

11,216.50 11,199.96

q9 2017—2018 B SRME UKl oG (HT)
Revenue generated during 2017-18 (Rs.)

Particulars

Sale of farm produce

License fee

Interest earned on loans and advances
Analytical testing fee

Applications fee from candidates

Interest on short term deposits

Income generated from internal resource generation

Net profit in revolving fund
Recoveries from loans and advances
Miscellaneous receipts

Leave salary and pension contribution

Total

Amount (Rs.)
26,73,308
9,85,380
30,62,064
4,50,800
23,000
24,50,741
3,67,271
5,06,589
17,28,159
1,22,75,780
7,18,138
2,52,41,230
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HAIFRIA BTel H ORI & Y[ &3 H AW 4 31d
qui g3 | IS 9 &F H A Bl YA o I g (14
TeTS), TR 14 3 19 JeITs T I8 YR Y &3 H ugd 17 |
JTE & ARG TIE H 9N auf & <o RRIE], SR,
aTell 3R areHR Tl & Ho 34l # a1¢ a1 a1e il Refa
a7 81 TS | A1Se g H fUwet 100 AUl # 24 JelTS BT TH
a1 o1 999 1fdres a9t 773 AL ST & TS 3R 24 1 26
TS & QR o QT &1 Fad 31 auf 1830.6 A1, T
DI IS | 23 I 30 TS DI AT H, Tq AAGT 984 Alshd
o7, UTell ¥ 35 RARTET H 32 SITAR # 15 3R qrewR f7el # 5
T e W 100 AL I 31w auf <ot B TS | sHB
ARG, TR f57el & 4 TIEI W R AR B H 100
A, I HH 97 TS g8, STdP TR 3R SR H &
S R AR SR 3R BIAMIE H U Ueb T IR 100
H 140 A 99T <51 @1 TS | 39 &7 A 18 RydaR I Hrad
Y VBT AR 27 W 30 RAdaR & SR 4G I8l A Ao
SIe T | AR, g 31k i el § A9RgT &rat o
Tyt &\ oft, STafds 3= A I fSel § I8 | a1 A
A ¥ off | BRI JuRmerel # gl Sfftihad Seedd
YA 45 Aes (Trell) | 47 A<US (dieH) Td o,
STafh A HH =IATH ITIHM 4.5 TS (SIEQR) H o

—3.5 TS (SINIelHR) TP V&7 |

Arid region of Rajasthan received above normal
rainfall during this monsoon season. Though the onset of
monsoon rains was late in the region (14 July), it covered
entire arid zone from 14 to 19 July. Flood or flood like
situation occurred in parts of Sirohi, Jalore, Pali, and
Barmer districts due to heavy rains in last week of July.
Mount Abu received 100 years record one day highest
rainfall of 773 mm on 24 July and three days highest
rainfall of 1830.6 mm during 24-26 July. During 23-30
July period, when monsoon was very active, 35 rain gauge
stations in Pali, 32 in Sirohi, 15 in Jalore and 5 in Barmer
district recorded more than 100 mm one-day rainfall.
Contrary to it, 4 stations in Ganganagar district received
<100 mm rainfall during the entire monsoon season, while
two stations each in Ganganagar and Jaisalmer and one
each in Jodhpur and Hanumangarh received 100-140 mm
seasonal rainfall. Weather remained dry since 18
September and monsoon withdrew from arid parts during
27-30 September. Seasonal rainfall was deficit in
Ganganagar, Jhunjhunu and Sikar districts only, while it
was normal or above normal in other nine arid districts.
Highest maximum temperature recorded at our
observatories ranged from 45°C (Pali) to 47°C (Chandan),
while lowest recorded minimum temperature varied from
4.5°C (Jodhpur) to -3.5°C (Jaisalmer).

33 | Bikaner | chandan r 140
15 ] - 120
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. - 80
125 ~ I Rain
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)] ——Tmi - 40 €
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2151 - 20 | =
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S | | - 120
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35 4 BIE - 100| =
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E25 1 .
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Temperature and rainfall recorded at five stations of hot arid region
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ANNUAL RAINFALL, 2017

Western Rajasthan

ey roer # gferor—ufdas A ant ()

South-west monsoon rainfall (mm) in western Rajasthan

600 - 1400 mm
—— >= 1500 mm

Monthly rainfall (mm) during monsoon season and its deviation from normal (%) in 12 arid districts of Rajasthan

District

Barmer
Bikaner
Churu
Ganganagar
Hanumangarh
Jaisalmer
Jalore
Jhunjhunu
Jodhpur
Nagaur

Pali

Sikar

Rain
(mm)

58.5
85.6
79.7
423
92.4
46.5
99.0
84.6
96.2
129.3
148.9
94.4

June

Dev
(%)

113.4
193.2
111.3
66.0
187.0
139.7
187.0
59.9
244.6
204.3
255.4
95.8

Rain
(mm)

294.7
38.6
90.7
29.8
50.3
135.7

627.7
90.0

109.9

132.9

150.9
71.8

Dev
(%)

232.6
-55.0
-28.3
-62.4
-51.4
128.9
289.7
-41.2
0.3
-6.8
-14.9
-53.4

August
Rain Dev
(mm) (%)
29.9 -65.5
31.1 -58.3
54.6 -46.3

11.3 -82.6
459 -45.0
14.3 -74.9
33.0 -75.0
50.5 -64.9
21.8 -77.0
62.7 -45.9
314 -79.4
49.4 -63.2
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September
Rain Dev
(mm) (%)

13.7 -66.3
31.9 -18.6
24.7 -48.2
35.6 12.3
48.0 43.3
0.7 -96.9
10.8 -83.7
21.5 -64.2
9.3 -78.1
29.1 -38.7
3.5 -95.3
19.7 -62.9

Seasonal
Rain Dev
(mm) (%)
464.4 90.8
212.6 -7.0
278.0 -11.4
136.0 -32.5
236.6 -6.3
222.3 404
919.8 133.3
269.7 -34.2
334.7 21.9
371.3 6.5
780.7 74.8
296.4 -26.4
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Integrated Natural Resource Appraisal, Monitoring and Desertification

AR 3R g Tl & 21,217 TICAR &7 H 22 Trdl
BT FIeoT o 1T | Wes # A Fderor erai § U g
WY A AT Her &3 9T el (IR, @S, SiRedl,
TSR 3R UTe) Ud QT 99T SMeTRa &3 JAT SR
(GBTTYRT, = (T, 3TTAlS, T, W< Ud FARYR Ta)

IR BUEPR (BXT, NI, SHRYR, fdEar dRA ud
ffararar difsan) &1 ag= fhar 137 |

el &5 § HH Hals dlel Ndld $Ad B FHdA
IR Fde gRT RS A Y & fog & for s e 2
1980 H TEd el DI AT 6 ff ST gDHR IAATT H I THIT 250
B TS B, 39 URVIFRIHY Yulel Wi 45 HIeX ¥ FTav 100
HIex &1 T & | I | ST 72 Uferd (3,765.3 BAeR)
&3t R Y & 1efe & | yoTel H TelRISS de & U
fUeel Ui el ¥ e ol 8 | 39 fauRid, BagyR Nalel
feai 31 forT &3 2 3fR I2f 85 Tfrerd By & aut amenid
21 el fewd gear w9 & 100 & 500 Hiex o iR 1-3
Hex S 8 1 OR 379 98 Rl R W URHT B IS 7 |
YoTel &I @RI ¥ R g9 ST Riarg & fog =12l
P SIAT| &1 §RT Y—&R0T THE TR0 9ART & |
T 20 UfIST &5 BH W HEgH <o & AT Hheld /3T
ST W JHIAd © SfR §o7T & afarer ufkerd gd ofiqrardr aik
ARGER 7T & AL B &3 9 5 9 12 . AT T B
STHIE <RdT ST bl © | SR ¢l el BT G R
STellg #a & &R 3y 7wy wu A Rifad 21 &3 & Xt
AT # HB TS 3R Rer va & fedd € 1 2006 & el # 31
AT TET AT T | TFATT H ¥[oTel WK 48 H 213 IR W &
3R o7t @1 fIed =Tedhdr 0.5 | 4.9 SHT WA U #ex
gl

3 forer # It amenRa Rerfay & dga W< (&=,
IR, forRTell vd 9w)1 TR) vd Rifea Refa & dea
frsTar (FrsTar, WHIYRT, YRIYRT Td SATYRT) oIl HT HI&ToT
fopam 7T | WL I SRTGEH Tad sfErall &1 gdl gerd
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Natural resources monitoring in villages of Sikar and
Jhunjhunu districts

Twenty two villages covering 21,217 ha area of
Sikar and Jhunjhunu districts were surveyed. In Sikar,
survey was undertaken at three sites; one dominantly
irrigated plains at Palri (Thorasi, Kudan, Jerthi, Yalsar and
Palri) and two rainfed regions viz., Sri Madhopur
(Suhagpura, Chak Royal, Agloi, Royal, Khatundra,
Hameerpura Khurd) and Fatehpur (Hudera, Nari,
Deenarpura, Thithawata Peeran and Thithawata Bodiya).

AtPalrisite, the sandy terrain having low hummocks
have been levelled and utilized for agriculture. Tube wells
are the source of irrigation and their number has increased
from 6 in 1980s to about 250 at present, resulting in
lowering of the groundwater table from 45 m to 100 m.
About 72 per cent area (3765.3 ha) is under irrigated
agriculture. Problems of fluoride content in the
groundwater have started appearing since last five years.
In contrast, Fatehpur site has a dune covered terrain and
agriculture is mainly rainfed (in 85% area). The dunes are
mainly fence line hummocks (100 to 500 m long and 1-3
m high) many of which are now put under agriculture.
Groundwater is brackish. Wind erosion and sand
movement are the major environmental problems. About
20 per cent area is affected by slight to moderate wind
erosion/ deposition hazards with thick sand deposits (~5
to 12 cm) on croplands in the SW of Hudera and between
Thithawata and Sekhisar villages. The site at Sri
Madhopur is an older alluvial plain of Luni and
agriculture is mainly irrigated. The sandy terrain has few
big and stable sand dunes. There has been no major
change in cropping pattern since 2006. At present
groundwater depth ranges from 48 m to 213 m with
electrical conductivity (EC) of the groundwater ranging
from0.5t04.9dSm".

In Jhunjhunu district, survey was undertaken at two
sites, one under rainfed situation in Khetri (Hardiya,
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R Rerd U QR Selle H™ © | T8 400 ¥ 450 HIeX
HdTg dTell B YsIfedl ITR—d I leor—uf=s fem 4
g WU F IuRT & | 37 TR § IR dTell b3
HAPIUT RIS = AU B XA &30 H (A ABIY g1 & |
9 STIRT BT e ¥ 2,835 TICAR & (73 UlIea) Tl &
sfafa & s 63.9 uferera ant amenRa € | foraRien vd
AHRT AR BT 16.2 UL &5 (543 TIIR) T Held A
7RI B | RN # sraafeTed Haiot 3k T8 & S ofd A
JMHR BB el AR AT (100—200 Hex) B S & |
e 59 9T &1 ST WRfEa T & d'd HfY & forg
IR R B | forerar & Mg drell 79 & Xl /A Sdlg
Famt o Rerd & | 9% g+t o) Tora 95 o<l 7, gafery
60—80 I &3 Sy[gddl RiferT & Sl 2AIYRT 3 Sfferehad
2 | Rifera &= 9 et W) 1.12 9§ 3.83 Hiex ufa a¥ g <@
2 (TferepT 1.1) 3R FeiRTSS &1 THRT 9% I8 & | ST
STel AT B A1SAl & WY H & 3IR T I Y& T H
25,000—37,500 EFTHICR & BT 2—3 ST & |

g : WHx § W I UBR STPIRT Hhaicrs,
dored TIoTEId IO Uger, STBIOIT HH,
SHIHAT STTgIC], By M ISl & T o Y|
SIBIRTIT YRIT BT fedar & AT 3 IAwfT TSRt
IRTIST feRca, Wfedr Taivis, SIRIfCTH A,
HBYH HICTIRE, GIf1IT BIRIFISTeraT AT | uTey TiRiRerfid
fafaerar faveryor f=1ar SR oxar & S0 o REeiear
(10—30 ¥ TIRIRX T-ed, 12—100 MS.AT_ME., 600—790
JH. SAR); U elfdferd (1—40 URT TRCIR T 11.81—

(A)

Legend
Land use fland cover

Cropland (unimigated)
Cropland (arigated)
Land with scrub
Qranigrazing band
- 5 | Gulind landl
Rocky wasts
B Stony waste
Miming
B waterbody
Eetmement

Chundara, Chichroli, Sephara Gunwar villages) and other
site under irrigated situation in Chirawa (Chirawa,
Bhomapura, Shekhpura and Shyopura villages). The
terrain in Khetri site is older alluvial plain located on the
eastern slope of Aravalli hill ranges. Morphologically,
few eroded hills, 400 to 450 m in height, occur linearly in
NE-SW direction. Several narrow streams emerging from
these hills have created gullies on the adjoining croplands
and shrub lands. Croplands constitute dominant land use
in 2,835 ha (73%), of which rainfed types occur in 63.9 per
cent area (Fig. 1A). Water erosion has affected 16.2 per
cent area in Chinchorli and Sephara Gunwar villages.
Gullies at Chinchorli are narrow and deep, whose lower
ends are shallow and very wide (100 to 200 m), which are
used for agriculture under conserved moisture (Fig. 1B).
Villages of Chirawa site are located on sandy older
alluvial plains of river Kantli. Since groundwater quality
is good, 60-80 per cent of area is irrigated through tube
wells, maximum being at Shyopura. Groundwater table is
declining by 1.12 t0 3.83 my "' (Table 1.1) and the fluoride
content of water is increasing. Surface water resources are
in the form of small nadis, and almost each village has 2-3
nadis of different capacities that varies from 25,000 to
37,500 m’.

Vegetation: The major vegetation types in Sikar were
Acacia jacquemontii, Balanites aegyptiaca, Anogeissus
pendula, Acacia senegal, Acacia nilotica, Acacia
leucophloea, Prosopis cineraria, Tecomella undulata,
with many other associated species. Tephrosea purpurea
dominates the ground vegetation in association with other
vegetation like Aristida hystrix, Sehima nervosum,

(B)

fF 1.1 (31) WA WA & ¥ SUART /4 3resTed dHf=, (@) fiaRie fq # sraaferammeil # wdl
Fig. 1.1 (A) Land use/land cover map of Khetri site, (B) Cultivated gullies in Chinchorli village
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Table 1.1 Status of water resources of five sites

Site Groundwater depth EC Groundwater level depletion
(m) @sm (my™)

Shi Madhopur 84-213 (140)* 1.9-4.9 (3.8)* 3.83

Parli 78-110 (95) 0.5-1.8 (0.8) 1.53

Fatehpur 48-55 (52) 3.5-4.1(3.8) 0.00

Chirawa 76-137 (101) 0.8-1.8 (1.2) 1.12

Khetri 76-183 (134) 0.8-4.7 (2.8) 2.73

*Range (average)

12.0 3TTS.AV.3ME.; 550—800 WA HATS); Wl FIVIvT (70—830
iy BaCAR T, 15.64—80.23 TS A1.37S., 66—116 A
HaTe) |

HT: UTeR) T HagqR 7 A1 $j@el, SRR 3k Was! #
IRl #Ear vd forerar # ARFTR Mgl sf@ern a1 fafed
o2 1T | FARTTYR SR I=AT gl 31 frl I8 W el
SHe I T IR TExTE H IRIb aHe © | g § srefae
B (3. 0.09 H 0.42 URILT) B B, HRBRE (7.0 H 24
far. 9fd geeaR) iR U™ (113 & 378 fham wfa
TACIR) AT W MM T | TAfh, A siaen @ fgr dag
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Oropetium thomeaum, Cenchrus setigerus, Launaea
coromondelica, etc. Plant ecological diversity analysis
indicated variability; P. cineraria (density of 10-30 ha™;
IVI of 12-100; height of 600-790 cm); A. fortilis (density
of 1-40ha™; TVI of 11.81-12.00; height of 550-800 cm); C.
procera (density of 70-830 ha'; IVI of 15.64-80.23;
height of 66-116 cm).

Soils: Chomu soil series in Palri and Fatehpur, Bassi soil
series in Sri Madhopur and Khetri and Nauragpura soil
series in Chirawa have been recognized and
characterized. Soils of Naurangpura and Bassi series are
sandy loam to silty loam on surface and fine sandy loam,
loam and silty clay loam in deeper horizons. Soils are low
in organic carbon (OC, 0.09 to 0.42%) medium to high in
available K(113 to 378 kg ha™) and P (7.0 to 24 kg ha™).
Soils of Chomu series are fine sand to loamy sand at
surface and loamy fine sand to sandy loam in subsoil and
uniform up to several meters. These soils contain 0.06 to
0.22 per cent OC, 3.4 to 18.4 kg ha™ available P and 126 to
438 kg ha” available K (Table 1.2). The soils in irrigated

qifefeT 1.2 FAfIT & BT JaT & 0T

Tablel.2 Soil properti

District Land use pH EC ocC
(dS m™) (%)
Sikar Rainfed 7.28-8.75 0.01-0.14  0.06-0.18
(7.91)* (0.08) (0.10)
Irrigated 8.16-9.68 0.22-0.52  0.09-0.33
(8.66) (0.35) (0.14)
Jhunjhunu  Rainfed 7.42-8.30 0.05-0.23  0.09-0.13
(7.78) (0.14) (0.11)
Irrigated 7.42-9.05 0.01-0.78  0.10-0.42
(8.57) (0.26) (0.16)

*Range (average)

21

es of selected sites

P K Fe Zn
(kgha)  (kgha!) (mgkg" (mg kg™")
3.4-23.2 126-438 2.8-18.7 0.35-2.76

9.5) (176) 5.6) (0.98)
6.8-24.0 113-270 2.6-22.4 0.42-3.20
(13.7) (162) (6.2) (1.20)
3.4-18.4 126-423 4.2-22.7 0.26-2.90
9.8) (214) (5.6) (0.85)
7.0-24.0 146-410 3.8-24.8 0.35-3.22
(14.4) (194) (7.2) (1.40)
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UfeTg=elT YaRIoNT], SHIHGT 3IGeic], STBITIT HiTel IR

croplands showed accumulation of OC and available P by
23-42 and 18-47 per cent, respectively and depletion of
available potassium by 8-10 per cent. Among the
micronutrients, Fe and Zn were mostly deficient and Cu
and Mn were adequate. However, in the irrigated sites the
available Fe and Zn contents were more than the rainfed
croplands. The pH and EC of the soils under irrigated
croplands were slightly higher than soils under rainfed
croplands.

Mitigation of climate change by enhancing C-
sequestration

Quantification of C-sequestration in different land use
systems: The above (AGB) and below ground tree
biomass (BGB) carbon from different land use systems
ranged from 0.48-84.9 t C ha" and 0.11-20.32 t C ha’
among different land use systems in Sirohi district (Table
1.3). It ranged from 0.48-3.79 t C ha" in AGB and 0.11-
0.91t C ha" in BGB in agricultural land where major tree
component were Acacia nilotica, Acacia leucophloea and
Prosopis cineraria. It ranged from 1.99-10.7 t C ha" in
AGB and 0.48-2.53 t C ha' in BGB in oran/gocher
dominated by Z. rotundifolia and Acacia leucophloea. In
forest dominated by A. tortilis, A. senegal and A.
leucophloea it ranged from 5.7-14.83 t C ha" in AGB and
1.36-20.32tCha’ in BGB.

arferdt 1.3 RRIE Rtet &1 fafa=t A STanT gonfel # 4 98 § W g 1" & AR § S| B SaiR

Table 1.3 Above and below ground tree biomass carbon in different land use systems in Sirohi district

System Component

Oran/Gochar Mixed vegetation
Mixed vegetation

Forest Mixed vegetation

Forest with plantation

A.tortilis and A. leucophlooea

Orchard Citrus
Citrus
Mango
Aonla

Forest trees A. nilotica

P. cineraria
A. nilotica

A. leucophloea

A.senegal and A. leucophloea

Place AGB BGB
(tCha™) (tCha™)
Salodaria 2.0 0.5
Bhev 10.7 2.5
Sarneswar 5.7 1.4
Dhanta 84.9 20.3
Karoti 14.8 3.6
Korta 4.1 1.0
Dhanta 23 0.6
Krishna ganj 5.2 1.3
Sidrat 10.7 2.6
Salodaria 0.5 0.1
Sarodia 33 0.8
Aratwara 2.8 0.7
Sirodi 3.8 0.9
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Research Achievements

In Barmer district, above and below ground tree
biomass carbon from different land use systems ranged
from 0.99-25.58 t C ha' and 0.25-20.32 t C ha’
respectively. In farmers' fields with Salvadora spp., A.
excelsa, T. undulata, A. senegal and P. cineraria based
agroforestry systems it ranged from 1.09-20.85 t C ha™ in
AGB and 0.28-5.42 t C ha"in BGB, whereas in oran and
pasture land dominated by A. tortilis, P. cineraria and T.
undulata it ranged from 4.51-26.46 t C ha" in AGB and
1.17-6.88tCha" in BGB (Fig. 1.2).

Wood specific gravity of trees: Wood specific gravity
(WSGQ) of stem and branches of 21 tree species was
determined. Stem WSG of species ranged from 0.42+0.04
to 0.74+0.03, showing great diversity in wood properties
of these species (Fig. 1.3). Primary and secondary
branches were found to be good predictor of stem WSG
with high R’ value (> 0.83).

Soil carbon dioxide (CO,) emission or flux from
different land use systems in Pali: The emission of CO,
from soil was recorded from nine different land use
system at RRS Pali by IRGA based automatic soil CO,
flux analyzer for two months (November and December)
at 3-5 days interval. The soil CO, flux ranged from
1.210.42 to 3.28+1.26 kg h" ha' in different land use
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Fig 1.2 Above and below ground biomass carbon stock in different land use systems in Barmer district
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system. Among different land use systems, cultivated land
showed highest soil CO, flux of 3.3+1.26 to 2.4+1.1 kg h”
ha" followed by tree plantation (Fig. 1.4).

C and P fractions in soils of Bikaner and Bhuj: Average
contribution of particulate C towards total C was 15.5 per
cent in soils of Bikaner and 12.5 per cent in soils of Bhuj.
Values of non-particulate C were 84.5 and 87.5 per cent of
the total C, respectively. Analysis of P fractions showed
that Al-P, Ca-P and organic-P contributed 10.54, 60.13
and 28.30 per cent towards total P in the soils of Bikaner.
Respective values of Bhuj soils were 23.69, 43.16 and
32.8 per cent. Total P in soils of Bhuj was 24 per cent more

5.0 4
4.5 -
4.0 -
3.5 4
3.0
2.5 4
2.0

CO, kg/hr/ha

1.5 4
1.0 A
0.5 -

—
L
I
4-

0.0 -

than the soils of Bikaner.

A. tortilis

plantation

H. binata

plantation

Grass land (C.
setigerus)

Scrubland

Eel

T
o

on

Henna
plantat
Mustard crop
Methi crop
Uncroppe
agri. lan
Citrous orchard

o 1.4 AR J—SwInT gonferal & <1 ST SEeTdSE Hag

Fig. 1.4 Soil CO, flux from different land use systems
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Research Achievements

Benchmarking of natural resources in Narmada
command area

Based on remote sensing data and pre-field image
interpretation, sites in Jaisla and Vank distributaries of
Narmada canal command area in Sanchore tehsil were
earmarked. Three benchmark soil profiles were made in
each distributary. Two soil series namely Sanchore and
Dhorimanna have been identified and characterized.
Sanchore soils have developed from aeolian sediments
and have thick layer of sand, with low height hummocks
at places. Soils are very deep (>150 cm), the solum is
uniform in texture and colour but with increasing trend of
calcium carbonate with depth. 'A' horizon (20-40 cm
thick) is brown to dark brown in colour, fine sand, weak
granular, soft, friable, non sticky, non plastic, non
calcareous and alkaline in reaction (pH 8.70). 'C" horizon
(100-150 c¢m thick) is brown, dark brown to pale brown in
colour, fine sand to loamy sand in texture, weak to
medium sub angular blocky structure, friable, slightly
sticky, slight to strongly calcareous. The soils of
Dhorimanna series are pale brown to light yellowish
brown in colour, fine sand in texture throughout and very
deep. Surface is covered with loose sand, hummocks and
low height dunes. Surface soils are pale brown, weak
angular, soft, friable, non-sticky, non-plastic, alkaline in
reaction (pH 8.62) and non-calcareous. Sub soils are
brown to dark brown in colour, fine sand, loose, non-
sticky, non-plastic, slightly calcareous but devoid of any
concretionary zone. Taxonomically these soils are
classified as coarse loamy mixed Hyperthermic family of
Typic Torripsamment. These soils are low in organic
carbon (0.08-0.22%), low to medium in available P (1.68-
29.68 kg ha") and medium in available sulphur (2.92-
14.01 mgkg ") and potassium (90-281 kgha™).

Wind erosion, soil loss and crop production

Assessment of wind erosion from three land use
systems was carried out in Bikaner. One sand catcher was
fixed in each system. Soil loss due to wind erosion was
measured from April to August. Soil loss due to wind
erosion process was higher during April to July. However,
maximum soil loss was observed in June, which varied
from 3792 kg ha” d” under bare soil to 252 kg ha” d" in
pasture land (Table 1.4). Among four heights of sand
catchers (0.25, 0.75, 1.25 and 2 m above ground),
maximum soil was captured at 0.25 m and minimum at 2
m height.
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Table 1.4 Soil loss from three land use systems

Land use system

April May
Bare soil 780 2000
Agroforestry 190 363
Pasture 127 156

HABID (TAAIATE) MR fIeetvor ofede 8 &I Biadl &1
SN RS o a7 o | gAeidiens faveryor 7 T &
A W 9ed BH afd gadid W AT (—0.26 |
+0.30), ¥T AITA H —0.33 ¥ +0.60 A& AR WH ARAH H
—0.36 ¥ +0.58 BT Hevd [T | FaT THD FaADiD - ok X
& <ret /NiTel Ha™ & folu 98d S1f¥ra gou (19) 31k Riferd
&3 & oIy BH Al (4) BT Favd QT | fHa= & Wai )
1Y JAURE DI =R THIRAT AT AT T0, AT, HegH
3R YR & ded Bl bl IcTGhdl B Ahs Tbh fhU
Y (ATFTDT 1.5) | T 3TARG DI THRAT 98- & AT T4l
B! Bl USTaR H SooRg=1d HHI Tof BT TS |

Soil loss (kg hald?l)
June July August
3792 514 214
564 490 91
252 237 85

Using remote sensing data, NDVI and Soil
Brightness Index (SBI) based analysis were carried out
using Landsat 8 images. The NDVI values were lowest
(-0.26 to +0.30) during summer, -0.33 to +0.60 in rabi
season and high (-0.36 to +0.58) in kharif season. SBI
derived for three seasons indicated very high value of 19
for barren sand dunes/sandy plains and low value of 4 for
irrigated croplands. Crop productivity data was collected
from farmers' fields covering four severity categories of
wind erosion namely negligible, slight, moderate and
severe (Table 1.5). The data indicated that yields of major
crops of the region decreased with increasing severity of
wind erosion.

AIfeldT 1.5 a1 TIRE /TG @ fAf=T Siftl & wdl § well 31 Uear (B ufd gacR)

Table 1.5 Crop yields (kg ha™) recorded in fields of various categories of wind erosion/deposition

Crops Severity of wind erosion
Negligible Slight Moderate Severe
Irrigated Rainfed Irrigated Rainfed Irrigated Rainfed Irrigated Rainfed
Pearl millet - - 1150 600 1100 500 - 275
(950-1350) (400-800) (800-1400) (200-800 (250-300)
Groundnut - - 3600 3100 - 1800 -
(3200-4000) (2200-4000) (1200-2400)
Clusterbean 1350 365* 950 440 925 425 600 287
(350-380)** (850-1050) (300-580) (650-1200)  (300-550) (350-850) (175-400)
Moth bean - - 800 825 480 300 240 330
(450-1200) (260-700) (200-400) (80-400) (200-460)
Mung bean - - - 850 300 400 130
(500-1200)  (200-400) (60-200)
Sesame - 350 - - 375 - -
(300-400) (300-450)
Cowpea - - - - - - 100
(40-160)

*Average crop yield, ** minimum and maximum yield
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Research Achievements

Land degradation mapping

Two land degradation maps for Jhunjhunu and Sikar
districts of Rajasthan were completed based on field
survey, ground truthing and soil analysis. Between
2005-06 and 2015-16 there was only a slight change in
area under land degradation that increased by 0.5 per cent
in Jhunjhunu and 0.12 per cent in Sikar district
(Table 1.6).

Biodiversity informatics management

Botanical collections belonging to six families
representing Boraginaceae, Caesalpiniaceae,
Capparidaceae, Caryophyllaceae, Celastraceae,
Chenopodiaceae etc. were documented for database
development and were morpho-metrically classified
based on laminar features. The laminar sizes of the 287
collections of genus Heliotropium (commonly known as
'heliotropes') under the family Boraginaceae representing
10 species viz.; ellipticum, mariflorum, ovalifolium,
paniculatum, subulatum, ramisissimum, rariflorum,
strigosum, supinum, undulatum were found to be from
0.019-15.151 mm® and all were leptophyllous. Within
these species, Heliotropiumrari florum was represented
by 14 collections having laminar sizes ranging from 0.053
to 0.532 mm’. Habitat destruction is main threat to this
species.

qIferdT 1.6 3 IR A= Tl # 9 g1 (FIfcrem)
Table 1.6 Land degradation (%) in Jhunjhunu and Sikar districts

Land Degradation Process

2005-06
Water erosion 4.59
Wind erosion 2342
Salt-affected 0.13
Anthropogenic 0.05
Others 2.07
Total 30.26

Jhunjhunu (area in %)

Sikar (area in %)

2015-16 2005-06 2015-16
4.63 4.13 4.04
23.74 24.02 24.16
0.13 0.55 0.54
0.23 0.01 0.13
2.03 1.22 1.27
30.76 29.93 30.15
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Biodiversity Conservation, Improvement of Annuals and Perennials
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Germplasm conservation and maintenence

In range grasses and legumes 323 accessions of
Cenchrus ciliaris (85), Lasiurus sindicus (111), C.
setigerus (42), Panicum antidotale (47), Cymbopogon sp.
(24), P turgidum (2), Clitoria ternatea (9), Lablab
purpureus (2) and Indigofera (1) collected during
different years were maintained. In tree species,
accessions of Prosopis cineraria (11), Acacia senegal
(15), Salvadora oleoides (24) and Tecomella undulata
(11) were also maintained under field conditions at
research farm. Under maintenance breeding nucleus seeds
of C. ciliaris variety CAZRI 75 (1.54 kg) and genotype
CAZRI358(5.0kg), seeds of other genotypes viz. CAZRI
2178 (0.5 kg), CAZRI 231 (0.14 kg) of anjan and sewan
grass (CAZRI 30-5, 0.3 kg) were also produced. Under
field gene bank, 38 varieties of ber and 20 cultivars of
mehendi were maintained.

Pasture grasses
Cenchrus ciliaris

Coordinated varietal trial: Significant differences were
observed among genotypes for dry matter yield, average
plant height and leaf stem ratio (Table 2.1). Maximum
green fodder yield was recorded from entry VTCC-15-3

AIADT 2.1 3o 919 & SIS & qd a9 § 39 Fels | YaH

Table 2.1 Performance of Cenchrus ciliaris genotypes in 3™ year- 3* cuts

Entries Green Dry matter Green fodder Dry matter Plant Tiller/ Leaf:
fodder yield yield yield yield height mrl Stem ratio
(kg ha™) (kg ha™) (kgha'day"')  (kgha'day')  (cm) (I-cut)
VTCC-15-1 10689 2551 121.7 29.2 95.5 61.5 2.83
VTCC-15-2 13872 3097 147.6 342 108.3 55.7 3.08
VTCC-15-3 16356 5442 164.9 55.1 102.9 55.5 1.59
VTCC-15-4 14300 3228 157.1 35.5 108.7 65.2 2.84
VTCC-15-5 14372 3260 157.9 35.8 91.2 63.5 241
VTCC-15-6 8411 2785 95.1 31.5 94.3 42.5 2.15
VTCC-15-8 15567 3259 171.1 35.8 110.0 63.7 2.94
VTCC-15-9 10639 3609 116.8 39.6 94.2 53.2 2.14
Mean 13026 3404 141.5 37.1 100.6 57.6 2.50
CD 5% NS 1528 NS NS 10.2 NS 0.88

*#-3" cut was not uniform for all the entries
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(16356 kg ha™) followed by VTCC-15-8 (15567 kg ha™).
VTCC-15-3 also had maximum dry matter yield (5442 kg
ha") followed by VTCC-15-9 (3609 kg ha). VTCC-15-8
had tallest plants (110.0 cm), and VTCC-15-2 recorded
maximum leaf stem ratio (3.08).

In the 8" year of an evaluation trial, variation among
genotypes was found to be non-significant for green
fodder yield, dry matter yield, plant height and tiller
number. However maximum green fodder yield (7633 kg
ha') was recorded from IMTCC-10-3 followed by
IMTCC-10-1 (6733 kg ha'). IMTCC 10-3 also had
maximum dry matter yield (2860 kg ha™) while IMTCC-
10-1 had tallest plants (97.3 cm).

In seventh year of another trial, genotypes varied
significantly for dry matter yield and mean plant height.
Maximum green fodder and dry matter yield were
recorded from CAZRI 2178 (5146 and 1706 kg ha™)
followed by CAZRI 2221 for green fodder (4785 kg ha™)
and CAZRI 75 for dry matter yield (1651 kg ha™). CAZRI
75 had tallestplants (101.8 cm).

Cenchrus setigerus

In the third year of coordinated trial, genotypes
varied significantly for green forage yield, dry matter
yield, per day productivity of green fodder and dry matter,
and plant height (Table 2.2). Maximum green fodder yield
was recorded for VTCS-15-1 (14333 kg ha™) followed by

qIfeA®T 2.2 AIST g0 O & fSHICeS & Jid a¥ H & $els 9 Uaed

Table 2.2 Performance of Cenchrus setigerus genotypes in 3™ year- 2 cuts

Entries Green Dry matter Green fodder Dry matter Plant Tiller/ Leaf:
fodder yield yield yield yield height mrl Stem ratio
(kg ha™) (kg ha™) (kg ha™'d™) (kg ha'd™) (cm) (I-cut)
VTCS-15-1 14333 3779 181.9 47.6 96.6 71.5 1.71
VTCS-15-2 10872 2913 146.2 39.1 82.1 66.3 2.16
VTCS-15-3 10400 3091 123.8 36.8 90.5 74.7 1.72
VTCS-15-4 13333 4428 167.7 56.3 90.1 84.7 1.79
VTCS-15-5 10922 3182 130.0 37.9 94.6 59.5 1.99
VTCS-15-6 7789 2193 92.7 26.1 72.5 63.0 2.07
VTCS-15-7 12133 2844 170.9 40.1 93.0 61.3 2.36
VTCS-15-8 11639 4888 166.3 69.8 89.9 75.5 2.07
VTCS-15-9 9567 2427 113.9 28.9 70.4 66.8 2.45
Mean 11221 3305 143.7 42.5 86.6 69.9 2.03
CD 5% 2313 635 322 9.2 8.8 NS NS
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VTCS-15-4 (13333 kg ha'), whereas maximum dry
matter productivity was recorded from VTCS 15-8 (4888
kg ha'). VTCC-15-1 also ranked first for mean plant
height (96.6 cm).

Lasiurus sindicus

Eight accessions evaluated for fodder yield and its
components in the fourth year showed statistically non-
significant variation among genotypes for fodder yield,
plant height and tillers. Maximum green (6822 kg ha™)
and dry matter (3983 kg ha") yields were exhibited by
accessions CAZRI 3433 and CAZRI 2453, respectively.
CAZRI12453 also had tallest plants (86.1 cm).

Identification of varieties for notification and release

CAZRI Anjan 2178: This selection from western
Rajasthan, having 5.1 per cent crude protein, was made
during 1995 is having IC No. 198632 (Fig. 2.1). Its
average green fodder yield (10840 kg ha™) was 15-33 per
cent higher than the yield of two checks CAZRI 75 (9410
kg ha™) and IGFRI 3108 (8120 kg ha™). It also yielded 82
per cent more dry matter (3840 kg ha') compared to
IGFRI 3108 (2110 kg ha™). Frequency in a group of top
three varieties was higher (4/5; 80%) than CAZRI 75
(40%) and IGFRI 3108 (0%). It also recorded 1.5-39 per
cent higher per day green fodder production (203 kg ha’
day™") over checks CAZRI 75 (200 kg ha"'day ) and IGFRI
3108 (146 kg ha' day'). Under Jodhpur conditions,
CAZRI Anjan 2178 produced 57.2 kg ha' pure seed
(average of 4 years) which was 104 per cent more than the
check CAZRI 75 (28.0 kg ha™). Plant height was more
than CAZRI 75 but slightly less than IGFRI 3108.

CAZRI Anjan 358: CAZRI Anjan 358 (IC No. 296647)
had high green and dry matter yield (Fig. 2.2). At Jodhpur,
its average green fodder yield was 8410 kg ha” which was
35.9 per cent higher than the check CAZRI 75 (6190 kg
ha™). It also yielded more dry matter (2000 kg ha™) which
was 10.5 per cent more than CAZRI 75 (1810 kg ha™). Its
frequency in a group of top two varieties was highest (4/5;
80%) for green forage yield as well as for dry matter yield.
In a seed trial, also variety CAZRI Anjan 358 recorded
32.8-34.9 per cent higher dry matter (1740 kg ha™) over
checks CAZRI 75 (1310 kg ha™) and IGFRI 3108 (1290
kg ha™). In a trial at Samdari, the proposed variety CAZRI
Anjan 358 produced 2910 kg ha' dry forage (mean of 4
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fra 2.1 IO 35T 2178 e 2.2 BIoNT 3o 358
Fig. 2.1. CAZRI Anjan 2178 Fig. 2.2. CAZRI Anjan 358

o fhe @t 75 (1310 f6am Ui g9eaR) 3R years) which was 11.5 per cent more than IGFRI 3108
AMTESTUHATRAMS 3108 (1290 fb.IT. UfT BaIR) W 32.8—34. (2610 kg ha™). In the seed trial at Jodhpur, CAZRI Anjan
9 ufererd afdrs g5 uarel (1740 fham ufey ®9eaR) a1 358 produced 266 kg ha' seeds which was 179.1 and
fopam | TeS! & U YIRT # yRarfad e o 3o 358 518.6 per cent more than the check CAZRI 75 (95.3
¥ 2910 TH U7 ufd eacaR SCIiCIN foyetr (a gyl &7 3ﬁqqa) kgha™) and IGFRI 3108 (43.0 kg ha™), respectively. Plant
S o amgoiumheRans 3108 (2610 fh.um Ul gacaR) & height (106.4 cm) was at par with CAZRI 75 (109.6 cm).

11.5 UFTTT SATET T | SR # §IST dTet U AT H 6N CAZRI Sewan 1: CAZRI Sewan 1 (Fig 2.3) has been
35T 358 W 266 fb.AT dI5T SUST Ufer gereax fAredl, it developed through mutation breeding and tested in trials
v fem w75 (953 fhAn ufd 8deaR) @ of AICRPFC during 2010 to 2013 and overall mean was
SMESITUHRIRSTE 3108 (43 fp.3m. gﬁrg—q%?q—{) I HHEIT: 179.1 considered to check the performance of the variety as

g 518.6 Ufrerd waTaT off | s9a il &) SeaTs (106.4 THN) there was no released variety during the time of
HToRY 75 (109.6 H) B TR o | establishment of the trial. In coordinated trials, its average

green fodder yield was 15680 kg ha” which was 2.7 per
BITR AT 1: BT HavT 1 (1 2.3) SARTAT IS W cent higher than the overall mean (15270 kg ha™). It also

fapRya @1 78 © RTgaT =TIRT Badl @1 3iRgel yRdg  yielded 5.0 per cent higher per day green fodder (229 kg
-1 -1 -1
ST ST GRS § 2010 W 2013 & g qlgror  ha’) compared to the overall mean (218 kg ha” day”).
fHaT TIT 9T YIRT T B B T B Rferos fpe 7 Frequency in a group of top three varieties was higher
B & PR Ya AT B B ford et o BT A (8/11) than the overall mean (5/11) for green forage yield.
i e\

W

A 2.3 BTN o1
Fig. 2.3 CAZRI Sewan
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In coordinated trials, its dry matter yield was 5710 kg ha’
with dry matter productivity of 86 kg ha” day” which was
at par with the general mean (87 kg ha” day™). At Jodhpur
(2014-2016), the variety produced 6190 kg green forage
yield which was 29.0 per cent more than the general mean
(4800 kg ha"). Likewise, the variety recorded 29.1 per
cent more dry matter yield than the general mean (1990 kg
ha™). Plant height (111.5 cm) was more than the overall
mean (108.2 cm). Similarly its leaf: stem ratio (1.43) was
12.6 per cent more than the overall mean (1.27).

Pearl millet

Breeding pearl millet for high temperature tolerance:
Pearl millet off-season crop was raised during summer
2017 at ICRISAT. Thirteen male sterile lines were
multiplied for further use in hybridization programmes.
Selfed seed of fifteen inbreds were also produced. One
thirty five (135) new hybrid combinations were made by
crossing male sterile lines with CAZRI bred- and other
restorer lines. Seed of six (6) hybrids were multiplied by
hand pollination for contributing to the All India
Coordinated Trials for kharif2017.

Development of inbred restorers and hybrids adapted
to arid regions: CAZRI contributed six test entries (Table
2.3) in the year 2017 for national varietal evaluation
programme conducted by All India Coordinated Research
Project on Pearl Millet (AICRP-PM).

Evaluation of single cross hybrids: In kharif 2017, 184
single cross hybrids developed during off-season at
ICRISAT were evaluated in four hybrid trials each
comprising of 50 entries including popular check hybrids
(HHB 67 (I), MPMP 17, RHB 177, GHB 538, ICMH 356;
Table 2.4). Besides this two AICRP trials i.e. Initial hybrid
trial; Early (IHT;E) and Advanced hybrid and population
trial; Early (AHPT;E) comprising of 20 and 18 entries
respectively were conducted at CAZRI, Jodhpur.

dTfeTdT 2.3 BIONT GRT IMRIA ARATT FH=IT TR0 & {77 U Fhx
Table 2.3 Entries contributed by CAZRI for AICRP trials

Trial

AHPT (E) (Advanced Hybrid and Population Trial; Early)

IHT (E) (Initial Hybrid Trial; Early)

IHT (M) (Initial Hybrid Trial; Medium)
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Entries contributed from CAZRI, Jodhpur
CZH-237 ICMA-00444A x CZI-2007/9)

CZH-239 (ICMA-05777A x CZI-2010/11)
CZH-241 (ICMA-841A x CZI-2014/5)
CZH-245 (ICMA-88004A x CZI-2014/3)

CZH-243 (ICMA-00777A x CZI-2014/3)
CZH-244 (ICMA-05777 x CZI-2013/8)
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Promising entries based on seed yield and days to
flowering are mentioned in Table 2.4.

Development of inbred restorer lines: During kharif
2017, 252 families of different segregating generations
were evaluated from which 324 promising progenies were
selected for advancement. In addition, 75 progenies were
selected from 73 selfed populations. From ICRISAT
trials, 506 progenies were selected for advancement
(Table 2.5). Another 50 existing CAZRI inbreds were
evaluated for major agronomic traits including days to 50
per cent flowering and seed yield; CZ1-9621 gave 50 per
cent flowering in 42 days followed by CZI 2013/13 (43
days).

ICRISAT Trials: Under ICAR-ICRISAT collaborative
programme; six trials viz., Elite R (composite) (40
entries), HHB-67-background-DMR-double QTL
introgression high Fe and Zn lines hybrid observation trial
(12 entries), H/77/883-2-background DMR double QTL
introgression high Fe and Zn lines observation trial (12
entries), promising designated restorer line trial (PDRLT)
(30 entries), drought tolerant restorer line trial (DTRLT)
(30 entries), elite inbred joint bio-fortification trial (60
entries) were conducted. Another six trials of ICRISAT
viz., advanced early maturing hybrid trial (AEHT) (20

TITDT 2.4 BTSN Fehx URIETOT UG 37Reel WRATY FHfd ORI § TSI Hehy
Table 2.4 Promising hybrids in CAZRI hybrid trials and AICRP-PM trials

Promising hybrids#
ICMA-04999A x CZI-2012/8 (3470, 47)
ICMA-04999A x CZI-2010/11 (3280, 45)
ICMA-93333A x CZI-2007/9 (3160, 44)
ICMA-93333A x CZI-2003/8 (3634, 48)
ICMA-93333A x CZI-2003/1 (3502, 44)
ICMA-97111A x CZI-2003/1 (3323, 45)
ICMA-04999A x CZI-2013/8 (4245, 50)
ICMA-04999A x CZI-2014/3 (3688, 47)
ICMA-05444A x CZI-2014/3 (3425, 46)
CZMS21A x CZI-2013/8 (3218, 44)
ICMA-09666A x CZI-2014/3 (3142, 46)
08111A x CZI-2003/1 (3072, 45)

Trials (Entries)*
HT-I (50)

HT-II (50)

HT-II (50)

HT-1V (50)

IHT (E) (20)
50)

AHPT (E) (18)
(3231,46)

Check hybrids”

ICMH 356 (3160, 45), MPMH 17 (3510,50),
GHB 538 (3160, 47), HHB 67 (I) (2350, 42)

GHB 538 (3627,47), HHB 67 (I) (2984, 43),
MPMH 17 (2742, 50), ICMH 356 (2686, 49)

MPMH 17 (4102, 48), GHB 538 (3845, 48),
RHB 177 (2849, 46), HHB 67 (I) (2640, 43)

MPMH 17 (4012, 49), ICMH 356 (3371, 46),
RHB 177 (3099, 45), HHB 67 (I) (2630, 43)

IHT-112 (4079, 46), IHT-106 (3930, 47), IHT-111 (3750, =

AHPT-802 (4118, 47), AHPT-807 (3495,45), AHPT-803 -

*HT = Hybrid Trial, IHT = Initial hybrid trial, AHPT = Advanced hybrid and population trial, *Values in parenthesis

(grain yield kg ha™, days to 50% flowering)

33



aififes gftraes 2017-18
Annual Report 2017-18

UG AT
ICAR

qIerHT 2.5 R Y: AU =<t gl & Q0 =afa smense yfaftedr

Table 2.5 Promising progenies selected for development of inbred restorer lines

Breeding material advanced from lines generated at CAZRI, Jodhpur

Progenies selected from population generated by

Progenies advanced from natural population

recombination
S. Filial (F) Families/cross Progenies S. Selfed Families/cross Progenies
No. generation sown evaluated selected No. generation sown evaluated selected
1 F, 4 10 1 S; 24 26
2 F, 15 58 2 Sy 11 18
3 Fg 227 250 3 Ss 20 17
4 Fg 06 06 4 Se 10 07
- - - - 5 Sg 08 07
Breeding material advanced from lines evaluated under ICRISAT Trials
S.No. Name of Trial/Source Population Progenies
structure selected
1 High-Fe trial Non-segregating 36
2 Elite R (composite) 41
3 Promising designated restorer line trial (PDRLT) 09
4 Drought tolerant restorer line trial (DTRLT) 14
5 ICRISAT promising material shared under field day programme 143
6 R x R Cross (F»/F3) (40 families evaluated) Segregating 263

gfaftedl) TS T8 | 31T 06 SHIIT URIET0T SI UsUdC! (20
ufaficall), STASIET (36 wfaftedr), aToRT # g AW
AT @ forw =N grre (146 wfaftedl), 8Tk x 3R (40
gfafsedr), § x &1 (Fsp Fafd) (263 gfdfeedn), Sgere
(138 ufaftedr) it e 7 (Arferadr 2.6) | S Telerol # |
AT HARTIT BT T ISl BrIhd H SUANT &g
fepar T |

T AT 31 : UTTl Ud bRl Dl Uga™

BT arell 1 ufa &3 o Sira: @d% 2017 H 150
IIORT APRT BT JeAibd BRT dTell 0T TR & H fpar
AT | FHAIOTT Whed & SIJAR SR dTell IAT Bl el 1 9 5
# ariar T Rt R 9 Haw gRT drel I & forg
HaTeie uTg Y |

entries), early maturing test cross trial (EMTT) (36
entries), pearl millet drought screening nursery (PMDSN)
(146 entries), R x R (F,) (40 entries), arid progenies (B x B
for Al zone) (263 entries), designated B lines trial (DBLT)
(138 entries) were also conducted (Table 2.6). Selections
were done for promising progenies from these trials for
using them in ongoing breeding programme.

Identification of disease resistant inbreds and hybrids

Screening under sick plot: During kharif 2017, 150
pearl millet hybrids were evaluated against downy
mildew disease in sick plot. Disease scoring was done on
the standard scale of 1 to 5 where only nine hybrids were
recorded susceptible to downy mildew disease under high
disease pressure.

TIADT 2.6 SHIMC WIS H TRY Nl Ud el & fofg rerneie gfaftedl &1 a9

Table 2.6 Promising entries observed in ICRISAT trials for earliness and agronomic score

Name of trial Entries tested

AEHT 20
EMTT 36
High Fe trial 32

*] indicates poor and 5 indicates excellent

Early entries
(Flowering time <42 days)

05
08
03

34

Range of agronomic score
in early entries*

2to4
2to4
3to4
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Screening under field conditions: During the season,
disease severity for downy mildew, and foliar diseases
caused by Pyricularia grisea, Curvularia lunata and
Drechslera dematioidea was observed in the pearl millet
hybrids and inbreds. To identify promising lines showing
resistant/tolerant reaction against downy mildew and
blast disease scoring was done on the standard scale of 1 to
5 (downy mildew) or 1 to 9 (blast). Disease severity was
observed upto to scale of 3 for downy mildew and 7 for
blast. Three promising hybrids were identified for downy
mildew resistance (ICMA-88004A x CZI-2005/22,
ICMA-93333A x CZI-2014/1, ICMA-09666A x CZI-
2002/19) and three CAZRI inbreds (CZI-2013/1, CZI-
2011/1 and CZI-2013/2) were identified which showed
resistance against both blast and downy mildew under
field conditions from among 200 hybrids and 50 inbreds
tested.

Enhancement of genetic diversity in clusterbean

Evaluation of entries under AICRP and station trial:
Among the 12 entries evaluated in coordinated varietal
trail (CVT), highest seed yield was observed for the entry
GR-7 (1849 kg ha™) followed by GR-12 (1812 kg ha™)
with more than 100 pods per plant and 28.0 g test weight.
The maturity duration ranged from 83 to 91 days among
the entries. Two entries (CAZG-15-5 and CAZG-15-7)
were contributed to CVT this year for multilocation
testing. Fourteen genotypes were evaluated in station trial
along with three checks (Table 2.7). Genotype CAZG-17-
19 recorded highest seed yield (1903 kg ha™) followed by
CAZG-16-12 (1842 kg ha") and CAZG-17-4 (1770 kg
ha') compared to best check HG-2-20 (1644 kg ha™).
Therefore, these three entries may be contributed in
coordinated varietal trial for multilocation testing during
kharif2018.

In another yield trial of 20 mutants (M) derived from
gamma treated HG-2-20, mutants CAZG-17-16 recorded
highest seed yield (1815 kg ha™) closely followed by
CAZG-17-22 (1813 kgha™), CAZG-17-17 (1765 kgha™),
CAZG-17-13 (1754 kg ha") and CAZG-17-20 (1733 kg
ha™) compared to best check RGC-936 (1647 kg ha™) and
parent HG-2-20 (1586 kg ha™). Selections were also made
for yield per plant, pods per plant and seed weight for
further yield improvement. Seventeen promising lines
were further evaluated in a yield trial along with three
check varieties. Genotype, CAZG-16-19 recorded
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Table 2.7 Performance of clusterbean genotypes in station trial

Entry Yield Plant Branches Clusters  Pods per Seeds 100 seed
(kgha')  height (cm) per plant per plant plant per pod weight (g)
CAZG-16-5 1496.3 90.0 7.4 41.0 113.9 8.0 3.1
CAZG-16-8 1544.4 92.8 8.8 36.5 102.0 8.4 33
CAZG-16-12 1841.7 93.3 7.6 434 123.1 7.5 3.1
CAZG-16-13 1370.4 99.6 6.9 39.1 91.0 7.9 35
CAZG-16-17 1662.0 102.8 8.6 39.6 107.8 7.8 3.0
CAZG-17-3 1575.0 93.0 7.7 414 109.9 7.5 35
CAZG-17-4 1770.4 95.8 8.3 38.9 1159 8.2 33
CAZG-17-5 1601.9 94.4 8.0 46.0 107.3 8.3 29
CAZG-17-7 1738.9 93.2 7.2 34.6 120.4 7.6 2.7
CAZG-17-12 1540.7 87.5 7.0 31.5 95.3 83 33
CAZG-17-19 1902.8 96.2 7.7 34.3 129.7 8.3 33
HG-2-20 (C) 1643.5 95.7 7.3 32.7 106.7 7.7 3.1
RGC-1038 (C) 1639.8 95.2 7.8 432 106.4 8.2 2.8
RGC-936 (C) 1553.7 79.0 7.5 43.0 105.8 7.4 2.8
CD (5%) 209.6 - - - - - -
CV (%) 12.8 - - - - - -

TICIR) DI JoT H FAID ISl IUST SRR QoIS ol
16—19 (1913 fHIT wld TwcaIR) H dgURI
dooresti—16—9 (1881 fhur.  ufd TaRW) qen
HArooresii—16—15 (1867 o1, Ufd gacaR) gIRT SoITi) 778 |
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41, ufa denm 97 Sust qer |t i w1 9R) § B
fAferdT urg T S SITaifRre 3reTd & ey 8 9gd I ol
H GUR BT FRITET SR T | 90 FTH T I SuST 41 Uredf
H foreft q2r 50 UTH < 31fSrd ST SUST Tl 35 ¥ S1ferd Uieit
BT FIF IR T T I3 & ford v 11 | =
U9 JMUR IMRET YR & FH0 H IMERfRT diel &1
JUTd SeIar 2 b G ¥ U & TR S &1 wrfier
2 (Fra 24) | To fa¥re yeR & o R <1 g2 791 9,
IE B HH AT (TP Ufarer) H of [y T |

USTAA BRIHH P ASId BT & fold TR, 2T
fed Ud fRIp-Ts YR & SiIF UTeUl & Ghx g-1 T | il
ISl JAT HIT FeT0n & ford fafderar agm 5q uw, dieit
BT T fhRoT gTRT fafdRoT Y foam 1 | faftne oteror &
o Uor = ATl & Jeia o ST 3R GuR & ford
o7 fasa T3 (qrferat 2.8) |
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maximum seed yield (1913 kg ha™) closely followed by
CAZG-16-9 (1881 kg ha') and CAZG-16-15 (1867 kg
ha™) compared to check variety HG-2-20 (1699 kg ha™).

F, population: A very high level of variation was
recorded for most of the quantitative traits (days to
maturity, plant height, number of branches, clusters on
main stem and branches, pods per cluster and plant, pod
length, seed per pod, seed yield per plant and 100 seed
weight) among the F, population consisting of 603 plants
indicating scope for genetic studies and further
improvement of various traits. Seed yield up to 90.0 g per
plant was recorded and 35 plants with more than 50.0 g
seed yield per plant were selected for further evaluation
and selection. Appearance of single stem in the cross
between normal and basal branching types implicated the
role of more than one gene in its inheritance (Fig. 2.4). A
unique plant type having two main stems (twin stem) was
observed in this population in a low frequency of 1.0 per
cent.

In order to further strengthen the breeding
programme, crosses were attempted involving branched,
single stem and smooth type genotypes. F, seeds were also
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Basal Branching V Type

Single Branch Erect Type

Basal Branching U Type

Erect Twin Branching V Type

Spreading Normal Branching V Type

Erect Basal Branching V Type

Spreading Cmpact
Branching V Type

Spreading basal
Branching V Type

Parent 1 Type

Spreading Basal Branching U Type

3 24 Tw, wafe # R T RS 9ey yeR faasTs

Fig. 2.4. Different plant type segregants observed in F, population of clusterbean

oM FART (Bferret) @ 3ifdd 99 Suw a1l oI
a1 o e

TN 2017 & SR S ST &7 AH fhe
QIS0 H HRTH SR ®I aui merRa gRRefoar #
o Trar (arferar 2.9) | ufafte Wustsoid 13—1 A 3ifSrwmdH
5T ST (343 5.3, Ufdy gacaR) <ot o1 St &6 e faes
TAGUAH—1102 (204 fHIT. Ufd gacaR) & 16.7 Ufaerd
31fdres off | <9 ufdfteal arell URfAe foret adieror # ufafie
Aooresi®b—48 & IffSmad 4T Su (479 fham ufa

irradiated with gamma rays for increasing
recombination/variability for seed yield and related traits.
Breeding material evaluated in different groups for
specific traits were selected for further evaluation and
selection (Table 2.8).

Development of high seed yielding genotypes of seed
purpose watermelon (Citrullus lanatus)

Eight genotypes were evaluated in advanced varietal
trial (AVT) under rainfed conditions (Table 2.9) at
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Table 2.8. Breeding material evaluated and selections

Trials

Institute trial

Advanced material from crosses/mutants
M; bulk populations

F>M, plants

F, (smooth F, x basal branching)

F4 (HG-2-20 x FS-277)

Fg (HG 2-20 x CAZG 15-6)

Mutants (Ms)

HG-2-20 mutants M5

CAZG-15-3 mutants M5

CAZG-15-6 M5

Selections

CAZG-15-3 & CAZG-15-5 (single stem)
Determinate basal branching, smooth

Others (single stem, long pods, long peduncle, high
seed weight etc.)

TICIR) AR o & ira fom Shd—1 (376 fh.um ufa
BICIR) DI T H 27.4 TIII 37ere o |

ATeTE ST dehHl &1 d1oT SUST Ud Aaferd demi @
o oI wieror # 7 59 fHi & A1 qeaid fhar
T S SiE e taeuIs—1102 (299 fham ufa
TFCAR) DI T # UfAfte Agorecid—s6 H Sfferdad drel

Entries/ Selections Yield per plant (g)
genotypes Mean Range
14 85 41.77 16.9-98.7
3 bulk - -

140 140 - -

603 567 21.1 0.35-89.8
35 25 36.4 18.8-63.0
30 53 42.5 14.9-79.1
45 64 39.2 34.0-76.9
37 22 46.74 21.1-112.7
24 14 37.2 13.4-71.8
15 17 359 12.3-57.5
30 40 29.0 6.7-63.2
100 15 27.8 10.5-50.15

Jaisalmer. Entry CAZJK-13-1 recorded highest seed
yield (343 kg ha") and showed 16.7 per cent superiority
over check variety SKNK-1102 (294 kg ha™). In Initial
varietal trial (IVT) comprising of ten entries, CAZJK-48
recorded maximum seed yield (479 kg ha') showing
superiority of 27.4 per cent over check variety GK-1
(376kgha™).

arferat 2.9 I fhet WRietor § ATHAS el & forg g 7dRT (Sfefren) &1 yee

Table 2.9 Performance of seed purpose watermelon (kalingada) genotypes in advanced varietal trial for quantitative traits

Entry Seed yield Fruit yield
(kg ha™) (kg ha™)

CAZJK-13-1 343 13210
CAZJK-13-2 284 11010
SKNK-1101 272 8010
SKNK-1103 251 8960
SKNK-1301 186 5700
CAZIJK-14-1 251 10540
GK-1(C) 292 7230
SKNK-1102 (C) 294 7420
CD (5%) 72.0 2280
CV (%) 18.40 17.6

Days to fruit 100-seed Fruit size Number of
setting weight (g) (cm) fruits per plant
35.7 6.67 36.5 4.0
353 6.55 38.6 4.5
353 6.34 37.1 43
39.7 6.04 36.1 4.0
45.0 6.71 36.9 3.7
353 6.93 37.7 3.5
383 6.46 36.4 35
353 6.66 35.1 4.1
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Sixteen promising lines were evaluated for seed
yield and related traits in station trial along with two
checks. Genotype CAZJK-56 recorded maximum seed
yield (367 kgha™) closely followed by CAZJK-49 (361 kg
ha'), CAZJK-58 (356 kg ha") and CAZJK-60 (350 kg
ha™) compared to best check SKNK-1102 (299 kg ha™).
The seed yield directly correlated with number of fruits
per plant, seeds per fruitand 100 seed weight.

Germplasm evaluation of moth bean

Total 320 accessions acquired from various sources
were evaluated along with four checks (RMO-257, RMO-
225, CAZRI Moth-2 and GMO-2). Significant genotypic
differences were observed for all the traits studied (Table
2.10). Notably, RMB 35 (505.56 kg ha") and RMB 280
(494.44 kg ha") recorded the highest yield followed by
RMB 34 and RMB 279 (488.89 kg ha"). Among all the
genotypes tested 59 genotypes depicted early maturity
(days to maturity << 75 days), 69 had medium maturity
(days to maturity =76 to 90 days) and 192 genotypes were
late maturing (days to maturity =91 days).

Mutagenesis: Three varieties (IPCMO-880, CAZRI
Moth-2 and GMO-2) were treated with two mutagens,
gamma rays (200 and 400 Gray) and EMS (0.3 and 0.5%).
About 500 seeds of each treatment were sown in 5 rows
each. No M1 damage was evidently observed and 100
single plants from each treatment were harvested while
the rest were bulked for generation advancement.

Coordinated varietal trial: Among nine entries (MB1 to
MB 9) tested in a coordinated varietal trial, highest yield
was recorded in MB 1 (317 kg ha") followed by MB 3
(313 kgha') and MB 4 (296 kg ha™) with 100 seed weight
0f2.72 g,2.76 g and 2.60 g respectively. Four of the nine
entries MB 5, MB 7, MB 8 and MB 9 did not flower for up
to 120 days after sowing and dried later in the Jodhpur
conditions. Among the remaining entries MB 3 and MB 5
flowered earliest in 32 days followed by MB 4. Earliest
maturity was observed in MB 1 (71days) followed by MB
2 (72 days).

Salinity/alkalinity tolerance in wheat

Forty three (43) entries of wheat were evaluated for
salinity/alkalinity tolerance under field and screening
nursery at RRS Pali.
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Table 2.10 Yield attributes of moth bean germplasm evaluated during kharif 2017

Characters Min. Max. Mean Std. CV (%) Best check No. of Top three
entries genotypes
better than
best check
Plant height (cm) 13.67  72.67 31.64 10.28 32.50 32.41 115 1C-9100 (72.7cm),
(GMO-2) 1C-39713 (66.0 cm),
I1C-39777(65.3 cm)
Spreading length (cm) 10.33 96 38.97 16.06 41.21 33.75 164 1C-39777(96.0 cm),
(GMO-2) MB- 5 (93.5cm),
1C-9100 (88.3 cm)
Number of branches 1 12 5 2.03 39.75 5.50 110 PLMO-89, PLMO-
(RMO-225) 14, PLMO-15
Peduncle length (cm) 0.83 6.0 2.33 0.80 34.21 2.14 159 MB-5 (6.0 cm),
(CAZRI Moth-2) RMO 3-5-70 (4.8
cm), IC-39740 (4.8
cm)
Number of clusters 3 93 23 14.37 61.63 28.19 77 RMB-2 (93), RMB-
(RMO-225) 241 (70), RMB-232
(63)
Number of pods/cluster 1 6 1.8 0.70 38.29 2.36 39 RMB 279, RMB 1,
(RMO-257) RMB 110
Pod length (cm) 1.65 4.07 2.83 0.37 13.07 2.98 86 RMB 35 (4.1 cm),
(RMO-257) RMB 1 (3.9 cm),
RMB 279 (3.8 cm)
Number of seeds/pod 3 7 4.8 0.63 13.10 4.96 126 RMB 7, RMB 38,
GMO-2 RMB 37
Yield (kg ha™) 2.11 505.56 108.38 17.28 88.57 248.88 24 RMB 35 (505.6),
(GMO-2) RMB 280 (494.4),
RMB-34 (488.9)
Days to 50% flowering 26 73 56 13.26 23.77 RMO-257 39 early RMO-423, RMB-25,
MB-4,
Days to maturity 61 110 91 13.03 14.29 GMO-2 42 RMB-25, RMO 4-6-
1-9, RMB-50

Uels URIEvT: g B RS (B BT Gedidhd IAD! Il
Td U & ford Favii / & a1 | 4.6 ST AW wf
AIex 9 31 Izl aradar & Riars ot &iik 8.6 UI.U=.
TR o T | O fossl 7 Saviia va e aRRerfoat #
e uRomA e | fheT daRye—19 (2757 fdham ufa
TICAR) - AAIEId ST SUST & $HD 918 HIIRTS 386
(2560 T UT. Tl BFCAR), SleTeecy 248 (2545 fb.um. Ul
BICIR), SIS 247 (2540 fh.IT. U gaeaAR), STy
246 (2538 f&. 1. Ul 2aCIR) B U Yal, Sdfdh FGH HH
JUYST BARTSA 370 (2265 fHUT. U THRIR) T BHeIRTA
377 (2216 .31, U TFIR) H <of B 7S |
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Field trial: Eleven wheat varieties were evaluated for
their growth and yield performance under saline/alkaline
soil conditions with irrigation water of EC >4.6 (dS m™)
and pH 8.6. Five varieties performed better under these
conditions. Variety KRL 19 produced highest grain yield
(2757 kgha™), followed by KRL 386 (2560 kg ha"), DBW
248 (2545 kg ha'), DBW 247 (2540 kg ha™), DBW 246
(2538 kg ha™), while lowest grain yield was recorded in
KRL370(2265kgha”)and KRL377 (2216 kgha™).

Screening nursery: Out of 32 entries of wheat 15
performed better under saline conditions (irrigation water
with EC >4.6 dS m™) as compared to other varieties. LBP
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2016-3 (3820 kg ha™) had highest grain yield, followed by
WH 1622 (3632 kg ha), RAJ 4506 (3582 kg ha), KRL
390 (3295 kg ha'), KRL 393 (2903 kg ha™), LBP 2016-1
(2855 kg ha™), HD 2009 (2790 kg ha™), RAJ 4498 (2770
kg ha'), KH 65 (2715 kg ha"), KRL 394 (2595 kg ha"),
NW 7017 (2538 kg ha'), KRL 210 (2530 kg ha"),
NW7019 (2528 kgha™)and RWP2016-3 (2505 kgha™).

Effect of rhizobial inoculation on guar and moth bean
under nursery conditions

Guar (RGC 936) and moth bean (CAZRI Moth 2)
seeds were inoculated with eight fast growing rhizobial
cultures (having mean generation time of 2 to 4 h) each
isolated from soils of Bikaner and Barmer and sown in
polythene bags containing sterile soil mixture. In guar, the
nine rhizobial treatments were GBR-2 (T1), GBR-10
(T2), GBR-12 (T3), GBR-16 (T4) isolated from Barmer,
GBK-20(2) (T5), GBK-21 (T6), GBK-21(2) (T7), GBK-
32 (T8)isolated from Bikaner, and uninoculated seedlings
served as control (T9). Treatments GBR-12, GBR-16,
GBK-20(2), GBK-21(2) and GBK-32 showed higher
shoot lengths, whereas GBR-16, GBK-21(2) and GBK-32
showed higher root lengths as compared to the control.
Plant fresh weight was higher in GBR-2, GBR-16, GBK-
21(2) and GBK-32, whereas nodule number was higher in
all the treatments as compared to control.

In moth bean, nine rhizobial treatments were MBR-5
(T-1), MBR-7 (T-2), MBR-8 (T-3), MBR-10 (T4) isolated
from Barmer, MBK-8 (T5), MBK-15 (T6), MBK-21 (T7),
MBK-24 (T8) isolated from Bikaner, and uninoculated
seedlings served as control (T9). Treatments MBR-7,
MBR-8, MBR-10, MBK-8 and MBK-15 gave higher
shoot lengths, whereas root length, plant fresh weight and
nodule number were higher in all the treatments as
compared to the control (Fig. 2.5).

Development of seed coating and pelleting technology
for cumin

Effect of seed coating and pelleting on germination,
plant establishment and seed yield, in the field revealed
that plant height was maximum in seeds treated with
lignite + Azospirillum (T17) (Table 2.11). Likewise the
seed treatments with lignite + Azospirillum (T17) and
lignite + priming with ascorbic acid (T11) recorded
maximum field emergence percentage of 97 per cent.
Seeds treated with gypsum + gum arabic (T8) showed
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Fig. 2.5 Effect of rhizobial inoculations on guar (A) and moth bean (B) seedling characteristics under nursery conditions

Treatments Plant height  Plant height
at 30 DAS at harvesting
(cm) (cm)
T1 9.2 353
T2 10.2 35.8
T3 12.9 37.5
T4 12.0 36.3
TS5 13.4 33.7
T6 14.6 345
T7 10.0 35.6
T8 14.8 345
T9 13.4 35.7
T10 13.0 355
Ti1 11.9 36.8
Ti12 11.1 35.6
T13 13.1 35.9
Ti4 10.5 353
T15 14.3 34.9
Ti6 13.2 35.5
T17 16.3 39.4
Control 10.9 34.9
CD. @ 5% 3.741 NS
SE(m) + 1.296 1.795
SE(d) + 1.833 2.539
C.V. (%) 17.992 8.708

aifereT 2.1 fafe=T Is7 ST 3R Uil STER! &1 OIR B IuST TR U9

Table 2.11 Effect of different pelleting treatments on growth parameters and seed yield in cumin

Field
emergence

(%)
79
86
94
93
93
92
68
87
84
88
97
92
91
90
95
95
97
85

12.37

4.28
6.06
8.31

Umbels

plant™!

20.3
18.7
20.7
213
19.3
15.3
18.7
33.7
213
24.0
18.3
21.0
20.3
17.0
20.7
21.7
323
18.0
7.286
2.524
3.57
20.566

Seeds
plant™

1320.7
858.3
1240.3
606.7
864.3
818.0
882.0
2450.7
1549.0
1776.0
677.3
1211.7
1172.3
917.7
1287.0
938.3
2350.7
1205.3
943.059
326.727
462.061
46.037

Test
weight
(g

43
4.6
43
4.1
4.0
43
43
4.4
4.5
43
4.5
43
42
39
4.6
43
4.5
4.1
NS
0.165
0.234
6.656

Yield
plot™ (g)

929.5
920.3
1026.6
1117.5
1165.1
1154.9
786.2
1248.7
1153.8
1195.5
1068.5
1199.0
1072.2
1099.1
1184.0
1082.0
1419.1
1077.1
NS
125.951
178.121
19.733

Yield
(kg ha™)

774.6
766.9
855.5
931.2
970.9
962.4
655.1
1040.5
961.5
996.2
890.4
999.2
893.5
915.9
986.6
901.7
1182.5
897.6
NS
104.959
148.435
19.734

(Where, T1- Lignite + MC, T2-Bentonite + MC, T3-Silica + MC, T4-Gypsum + MC, T5- Lignite + GA, T6-Bentonite + GA, T7-Silica + GA, T8-Gypsum +
GA, T9- Lignite + priming with borax, T10-Lignite + priming with Salicylic acid, T11- Lignite + priming with Ascorbic acid, T12- Lignite + priming with
Ethrel, T13- Lignite + Hydro priming, T14- Lignite + Bavistin, T15- Lignite + Trichoderma, T16- Lignite + Azatobactor, T17-Lignite + Azospirillum)
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maximum umbels per plant (33.7) followed by lignite +
Azospirillum (T17, 32.3) treatment. Treatment gypsum +
gum arabic (T8) and lignite + Azospirillum (T17) yielded
highest number of seeds per plant (2450.7 and 2350.7
respectively).

Among the treatments tested, lignite pelleting with
Azospirillum coating (T17) recorded highest seed yield
(1182.5 kg ha') compared to all other treatments,
followed by treatment gypsum + gum arabic (T8, 1040.5
kg ha') and treatment lignite and priming with ethrel
(T12, 999.2 kg ha™). Yield increase of up to 31 per cent
was found in the lignite pelleting with Azospirillum (T17)
treatment compared to control. However, some
treatments recorded lower yield compared to control.

Seed production of agricultural crops

In the seed production programme, 9585 kg of
truthfully labelled seeds of cereals, pulses and grasses,
and 14500 kg seeds of mung bean and moth bean were
produced under mega seed and creation of seed hub
programme respectively (Table 2.12, Fig. 2.6). In
addition, 450 kg seed of Cenchrus setigerus was produced
atRRS, Pali.

A seed processing unit has also been established at
CAZRI, Jodhpur under the Seed hub project (Fig. 2.7).

qrfereT 2.12 9N Icared HRIHH

Table 2.12 Seed production programme

BT 450 .31, o7 U fovam T |
e B9 BIUGH d G BroRl IRIR H AT
THAHRYT TS | T &7 T © (Rrr 2.7) |
Crop Variety
Moth bean CZM-2
Mung bean IPM-2-3, IPM2-14, IPM205-7
GM-4/GM5
Clusterbean RGC-1033
RGM-112/HG563
Cumin GC-4
Grasses Cenchrus ciliaris

Cenchrus setigerus
Lasiurus sindicus

Total

Planting material
(Ber, gonda, pomegranate and citrus)

Production (kg)
Seed hub project Mega seed project
6400 1400
8100 2000
- 2300
- 335
- 700
- 2400
- 450

14500 9585
- 27500
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(37) SIRT (STR71—4) T ScuTed (3) fFamMl & @Wal W) H7 Iared &1 R
Fig. 2.6 (A) Cumin (GC-4) seed production (B) Monitoring of seed production of mung bean at farmers field

fora 2.7 15T TRAEHROT $hTS

Fig. 2.7 Seed processing unit

Yo 9ol STEH: 118 &1 fhed BIoRl Hie—2 BT 2.0
IR & H UoHd 4191 Scred HRI%H o a1 | 580
.31, AT & ggeR H 700 fB.A1. yoiab i1 &1 ST
oo T | 3@ IfaRad AIS &Y fh IR AIg—2 &1 6.5
.3, S dior ft e favar am (e 2.8) |

o1 Urenfie! SrgRiE

A1 § ST A9 B Giol 9, IU9 3R IO R
Y9I B FH B B ol wrenfifeal &1 fdera: amre
SuaRl, srifq T@gRE fdea (6oo Td 800 UIGITH),
Aferfaferd srer (800 Td 400 UIdigH), b1l 3t (10
qIgH) + 1.3 gfaerd Asfod 3, URblfdd 3 (100
YIYITH), Teh—crdlfhia (150 didigR) ik gl
FARTES (1 UfRma) & A1l A-Al & BEe DI &l Fg

Breeder seed production: Breeder seed production
programme of moth bean var. CAZRI Moth 2 was
undertaken in 2.0 ha area and 700 kg breeder seed was
produced against the indent of 580 kg. Besides this 6.5 kg
nucleus seed of moth bean var. CAZRI Moth 2 was also
produced (Fig. 2.8).

Seed Technology Research

Development of technologies to mitigate the effect
of elevated temperatures on seed set, yield and quality
in mustard: The experiment with 8 treatments, viz.
glycine betaine (600 and 800 ppm), salicylic acid (800 and
400 ppm), ascorbic acid (10 ppm) + citric acid (1.3%),
ascorbic acid (100 ppm), a-Tocopherol (150 ppm) and
KCI (1%) was sown on two dates during rabi 2016-17.
The results of the experiment suggested that the difference
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Fig 2.8 Breeder seed production of moth bean var. CAZRI Moth 2
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(Fraifag IR @ 313 3TN T—3TelT SEIH X! BT
T T AT | 39 SSH A SR <@ 7Y fAdmr deror
arferr 243 H AU g € |

between the treatments were statistically non-significant
under both sowing dates for seed yield, chlorophyll
content at vegetative and seed filling stage, and lipid
peroxidation. Treatments were found significant only for
chlorophyll content at vegetative stage of second sowing.
Therefore, none of the treatment among these eight could
be advocated for mitigating the effect of elevated
temperatures in mustard.

Diversity of khejriin western Rajasthan

Eight provenances of khejri (Prosopis cineraria)
were selected in western Rajasthan for study of diversity.
The location and observed growth characters of these
provenances are given in Table 2.13.

TiferaT 2.13 TfeaHl oI # Woe! @ fafi=T I RIE! &1 diifold e iR fasr deror

Table 2.13 Geographic location and growth characters of different provenances of khejri in western Rajasthan

Name of District GPS reading Elevation
provenance Latitude Longitude

Bhadriya Jaisalmer 27°06°N 71°33°E 197 m
Karola Jalore 24°42°N 71°46"E 64 m
Kundal Barmer 25°30°N 72°19°E 229 m
Lamba Jodhpur 26°12°N 73°33°E 243 m
Nimbri Kalan  Nagaur 26°45°N 74°23°E 371 m
Abasar Churu 27°51°’N 74°31°E 311 m
Baragaon Jhunjhunu ~ 28°01°N 75°30°E 358 m
Thikariya Sikar 27°25°'N 75°27°E 473 m
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Growth characters of sample trees (N=6)
Tree Stem Crown Mature pod  Seeds/
height girth diameter length pod
(m) (cm) (m) (cm)
9.52 111.50 8.56 16.87 17.63
11.90 195.67 12.31 14.17 12.43
12.21 215.83 13.88 17.93 16.87
7.78 100.50 7.94 14.87 14.10
7.70 114.00 7.68 13.77 13.27
7.23 93.67 8.08 12.37 11.90
6.70 95.00 8.46 12.07 11.93
10.90 125.50 10.44 12.53 9.97
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Henna (Lawsonia inermis)

Identification and collection of superior henna
germplasm: Survey was conducted in Sojat area of Pali
district for identification of superior henna germplasm.
Nine superior plants were collected based on
morphological characters viz., plant height, plant
circumference, number of branches, leaf length and
width, internodal length and crown spread (Table 2.14,
Fig. 2.9). The plant height ranged between 104 to 172 cm
while the leaflength and width ranged from 1.59 to 3.5 cm
and 1.03 to 1.53 cm, respectively. The cuttings collected
from these selected plants were established in the nursery
of RRS, Pali for further multiplication and field
evaluation.

Establishment of clonal block of already identified
superior henna germplasm: To multiply the already
identified superior henna germplasm viz. Sojat-8 and
Sojat-22, clonal block was established during August,
2017 on about 250 m’ area using 416 cuttings treated with
1000 ppm IBA solution and planted at 60 x 60 cm spacing.

TIfeTdT 2.14 TTell el & Aoid &9 A Ahford H8dl & S g & IRIUIE il

Table 2.14 Passport data of henna germplasm collected from Sojat region of Pali distriét

Germplasm  Location  Elevation Age of Plant

(m) plantation  height

(years) (cm)

CZRSPH-1  25.90078N 260 40 129.2
73.61167E

CZRSPH -2 25.90069N 264 40 151.1
73.61160E

CZRSPH -3 25.89907N 262 42 172.0
73.61060E

CZRSPH -4  25.87176N 273 40 140.0
73.64439E

CZRSPH -5  25.87074N 277 40 104.0
73.64540E

CZRSPH -6  25.89192N 261 35 146.0
73.60778E

CZRSPH -7  25.88856N 265 60 167.0
73.60001E

CZRSPH -8  25.90550N 281 40 110.0
73.70488E

CZRSPH -9  25.94874N 268 40 170.0
73.62979E
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Plant No. of Internodal Leaf Leaf
circumference branches length length  width
(cm) (cm) (cm) (cm)
110 8 1.8 1.5 1.2
170 12 2.0 1.8 1.5
110 10 1.8 1.6 1.4
180 12 1.8 32 1.4
216 36 1.6 2.6 1.2
196 16 1.8 2.8 1.4
274 19 1.4 33 1.5
190 25 1.7 2.6 1.1
260 14 1.9 35 1.0
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Fig. 2.9 Collection of henna germplasm, and a superior henna germplasm
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The survival percentage recorded in Sojat-8 and Sojat-22
was 26.66 and 23.33 per cent respectively.

Study on breeding behaviour of henna: The effect of
pollination control on fruit setting in henna was studied at
Jodhpur. Inflorescences borne on ten different 16-year-
old henna plants were covered with muslin cloth bags for
controlled pollination whereas some other inflorescences
of same plants were kept uncovered for open pollination.
The data showed 18.5 per cent fruit set under controlled
pollination and 56.4 per cent under open pollination. As
cross pollination by insect or air-borne pollen is checked
by muslin cloth cover, the fruiting observed under the
controlled condition is apparently due to self-pollination
while the fruiting observed under open conditions is
considered to be the result of both self and cross
pollination. The result therefore indicated that about 32
per cent of fruiting in henna was due to self-pollination
and the remaining 68 per cent due to cross pollination.

Development of henna harvesting machine: Two
prototypes were developed and tested for henna
harvesting. Further, a bush cutter available at the station
was also tested for harvesting of henna with change of
cutter.

Establishment of field gene bank of arid crops

Genetic diversity and population structure in henna
(Lawsonia inermis): Twenty vegetatively propagated
cultivars representing Gujarat and Rajasthan states (Table
2.15) established at field genebank were assessed for
genetic diversity and population structure using gene
targeted SCoT, arbitrarily amplified ISSR and nuclear
rDNA markers.
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Table 2.15 Collection sites of 20 Lawsonia inermis cultivars

Line No.  Collection site  District State

M1 Amirgarh Banaskantha Gujarat
M2 Anand Kheda Gujarat
M3 Dhanduka Gandhinagar Gujarat
M4 Khedbrahm Sabarkantha Gujarat
M5 Kothara Kachchh Gujarat
M6 Malan Banaskantha Gujarat
M7 Malpur Sabarkantha Gujarat
M8 SK Nagar Banaskantha Gujarat
Mo Sarotra Banaskantha Gujarat
M 10 Sidhpur Patan Gujarat

45.82 FTRIT 98HUAT ol Bl T | 20 FMEUATHIR HTSHRI
ERT 144 UAfSADE (1753000 1 &fe@rd) ura fovd T
ST & 46 (31.94 Ufrera) 9gwUS o | GRIRIR TAAD!
P WA AFAT 72 Ths U WER d AT 5
(QTEUHTHRNR—18, 19, 28, 29, 33) I 12 (ATSTHTHIR—40)
P HeY U AT | TS UHAUHIR HIHY b Tord Ul 1. A1
B AT 714 TRRId (STSTHTRIR-33) ¥ 91 Hfaerd

(GTSUATHAR—40) &5l P  TA| Wple—7 3R
MSTATHIR—40 USRI BT SYANT HR ST~ SITAT
MhIgdl ®f o 2.10 § vl fear mar g |
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Line No.  Collection site  District State
M11 Vasada Deesa Gujarat
M12 Ajmer Ajmer Rajasthan
M13 Bikaner Bikaner Rajasthan
M 14 Jobner Jaipur Rajasthan
M 15 Jodhpur Jodhpur Rajasthan
M 16 Jadiya Banaskantha Gujarat
M 17 Pali Pali Rajasthan
M 18 Panchotiya Pali Rajasthan
M 19 Sojat Pali Rajasthan
M 20 Vav Banaskantha Gujarat

The 26 SCoT primers detected an average of 45.82
per cent polymorphism with high PIC values ranging
from 74.2 per cent (SCoT-2) to 91.4 per cent (SCoT-3,
SCoT-7). The 20 ISSR primers generated a total of 144
amplicons (175-3000 bp size) of which 46 (31.94%) were
polymorphic. The number of PCR amplified fragments
ranged from 5 (ISSR-18, 19, 28, 29, 33) to 12 (ISSR-40)
with an average of 7.2 amplicons per primer. PIC values
for ISSR markers ranged from 71.1 (ISSR-33) to 91 per
cent (ISSR-40). The gel profile generated using primers
SCoT-7 and ISSR-40 are shown in Fig. 2.10.

for 2.10 (31) Thie—7 3R (d) AMSUATHAINR—40 WISHRI A U HES] B 20 HecldR] B SIUAY HIhIge
Fig. 2.10 Profile of 20 Lawsonia inermis cultivars amplified with primer (A) SCoT-7 and (B) ISSR-40
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SCoT markers delineated the L. inermis cultivars
into three distinct clusters while ISSR markers
demarcated them into five clusters. Higher Gst signified
higher amount of differentiation over multiple loci
between the two L. inermis populations and revealed
higher rates of gene transfer between the two populations.
The Gujarat population was richer in genetic diversity
than the Rajasthan population. Most of the genetic
diversity existed within rather than among populations as
L. inermis is a cross pollinated species. Based on genetic
analysis, SCoT markers proved better than the ISSR
markers for genetic diversity study.

The multiple sequence alignment of ITS region of all
the cultivars of L. inermis along with three reference
sequences (KF850586, FJ980380, FMS887015)
downloaded from NCBI GenBank generated a phylogram
using clustal x 2.0.22 and NJ plot (Fig. 2.11). The cultivar
M2 (Anand) and M7 (Malpur) showed maximum
proximity with the reference sequences whereas, cultivars
M1 (Amirgarh), M4 (Khedbrahm), M9 (Sarotra) and M 18
(Panchotiya) were recorded as the most distinct out
groups.

835 i
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— KF850586
710 FI980380
FMB887015
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— 302 s
e L
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M10
L
386 10 MIl1
L w3
i
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121
(220 g
L 137 M19
22 o
—1 123 s Mi6
M14
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3 211 484 & 20 HeclaRl & ARSITAY &7 D Ao /Uel HHUA BT Tol @ie & STIRT I I~ BV

Fig. 2.11 Phylogram generated using NJ plot of multiple sequence aligned rDNA region of 20 Lawsonia inermis cultivars
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TATATS R 1 RifgsT @I fafdey gonfoi @1 ke aqel vd
T L DI faifed we # ac 3 (R 2.12) |

20 JATSTHTHIR UTSHRI = 210 W 2000 1) a8 &
208 UAfT®A e fhd RH & 129 (61.76 Hforema)
TAADTT 985U o | AT 6.45 TS Ul AgHAR & AT
gATH U4 AfbaH  ghsl Bl WAT HHI 2
(SSTATHANR—45) TG 12 (ATSUATHNR—38) URAT AT |
IS TATHINR—47 UTSHR W YT ST WBT8 ol BT Fore 2.13 H
geffd fhar a7 8 | FoRex THTes R | UT| Swerd™ o
0.187 ¥ 0912 FHEAI Ui & WA RAfgsT o1 fafdy
TSIl BT 11 J&I gl Ud Uob T &l fawfad d9qg 4
gie faan |

Genetic diversity assessment of Marwar teak
(Tecomella undulata)

Genetic variability existing in rohida trees growing
in western Rajasthan, the natural hub of this species, was
analyzed using RAPD, ISSR and rDNA markers for the
first time. Among the 119 tree samples of 7. undulata
belonging to twenty two (22) diverse populations, 20
RAPD primers amplified a total of 225 fragments ranging
in size from 150 to 2900 bp of which 159 (69.05%) were
polymorphic. The minimum and maximum number of
fragments varied from 2 (OPD-05) to 18 (OPA-03) with
an average of 11.25 fragments per primer. The cluster
analysis revealed wide range of similarity and delineated
the samples into thirteen broad clusters and an out-group
(Fig.2.12).

The 20 ISSR primers yielded 208 clear DNA
fragments in the size range 0of 210 to 2000 bp of which 129
(61.76%) were polypmorphic. The number of amplified
fragments ranged between 2 (ISSR-49) and 12 (ISSR-38)
with an average of 6.45. Fig. 2.13 represents the gel
profile with primer ISSR 47. The dendrogram generated
from cluster analysis of ISSR primers exhibited a
similarity coefficient 0f0.187to 0.912 delineating the 119
samples in to 11 major clusters with an out-group.
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Fig. 2.12 UPGMA dendrogam of 119 samples of Tecomella undulata based on RAPD primer analysis
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Fig. 2.13 Gel profile of 119 samples of Tecomella undulata with primer ISSR-47
Lanes: M = 100bp plus DNA ladder; 1-119 —119 samples
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R WMfers feedT @ MR W IRUGS! 3R
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5.8 U9 SII &5 & UATDIA (T 650 41U idTg) =
TRfErT 5.8 TH RSIVAY & & o1y 163 It & U T+
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The RAPD markers (69.05%) detected
polymorphism more efficiently compared to ISSR
(61.76%). Likewise, average number of amplicons,
polymorphic amplicons and polymorphism information
content (PIC) were more for RAPD (11.25, 7.95 and 0.52
respectively) than for ISSR (10.4, 6.45 and 0.40) markers.
The percent variability within and between populations
varied among ISSR (64 and 36% respectively) and RAPD
(71 and 29%) markers. A positive correlation coefficient
(r) of 0.402 was observed between RAPD and ISSR
markers. At places, associations based on corolla colour,
climatic, and geographical proximity were recorded at
subgroup levels in both RAPD and ISSR dendrograms.

The single distinct amplicon (~650 bp) of 5.8S gene
region showed a uniform nucleotide length of 163 bp for
the conserved 5.8S rDNA region while length variations
were observed in ITS-1 (223 to 226) and ITS-2 (238 to
242) regions. The phylogram delineated the 23 samples
(one sample per population and 2 samples from CAZRI)
into 5 major clusters (Fig. 2.14).

Sufficient genetic variability recorded vide this
study was conserved (8.5 kg winged seed from 317 trees)
under long term storage facility to ensure availability for
futuristic breeding and improvement programs.



&4/ aififes gferde 2017-18
Annual Report 2017-18

UG AT
ICAR

AY1TEE361  Tecoma stans

1000

l— KX096244

KX096243
KX096257

e

480

420 KX096258

KX096254
’7 KX096240

KX096250
KX096251

——
|
]

KX096241

KX096258

KX096239
KX096253
KX096260
1 KX086252
KX096255

&

- KX096246
KX096256
KX096245
KX096261

310

FJ606747.1 Oroxylum indicum

R 214 FRCA—Tad & SUANT H YT SV HHI BT BIUAITH
Fig. 2.14 Phylogram of ITS sequences generated using CLUSTAL X
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Integrating genomics and plant breeding to develop
nutritionally enhanced chickpea (Cicer arietinum)

QTL Analysis: The QTL analysis was performed using
the protein content data of 240 recombinant lines along
with their two parents (Table 2.16). However, a single
QTL was identified for the grain protein content in
chickpea on linkage group (LG) 3 with LOD score of
5.2085 and 11.187 per cent PVE. The identification of a
single QTL could be due to limitations in phenotypic data.

TIABT 2.16 T BT FTAIRND Heel A
Table 2.16 Genetic linkage map of chickpea

CaLG SNPs used for No. of markers Map length Inter-marker
mapping mapped (cM) distance
CaLGO1 266 265 99.09 0.37
CaLG02 210 132 98.27 0.75
CaLGO03 39 24 9.38 0.39
CaLG04 733 733 163.73 0.22
CaLGO05 33 24 102.51 4.27
CaLG06 81 46 26.0 0.57
CaLGO07 37 16 48.27 3.02
CaLGO08 8 9 31.01 3.45
Total 1407 1249 578.26 0.46
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Field evaluation of date palm tissue culture raised
plants

Tissue culture raised date palm plants provided by
AAU, Anand are being field evaluated under Jodhpur
conditions since Sept, 2014 (Fig. 2.15). The plants
attained more than 3.5 m height and the canopy spread
increased to 397 cm after three years of establishment. Per
cent flowering in these plants increased from 85.2 per cent
in 2017 to 93.2 per cent in 2018 with an average of 9.35
spathes compared to 7.01 during 2017.

Conservation of threatened plants

Detailed studies were carried on the following
threatened species of arid region for preventing their
extinction and improving conservation status.

Ceropegia bulbosa: Occurrence of C. bulbosa was
predicted in the districts of Sirohi, Jalore, Barmer, Pali,
Ajmer, Jhalawar, Dungarpur, Banswara, Baran, Kota,
Bundi and Chittorgarh by Ecological Niche Modelling
(ENM). However, it was found only at four places
predicted by ENM, confirming its rarity. Seeds of C.
bulbosa showed good viability and germination,
however, due to lack of soil substratum and sufficient
moisture, most of the seedlings died in same the growing

season.

%2.15?%%%%%%%@%%@@1?

—

g @SR &

Fig. 2.15 Tissue culture raised date palm plants after three and a half year of field establishment
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Calligonum polygonoides L.: Temperature and annual
precipitation are the most important variables responsible
for distribution of C. polygonoides. Saplings of C.
polygonoides reintroduced in the area predicted by ENM
at two sites showed 60 per cent survival after six months
ofplanting.

Caralluma edulis (Edgew.) Benth. & Hook: ENM of C.
edulis predicted its occurrence in Jaisalmer and Barmer
districts. Ground survey in the district of Jaisalmer
revealed its presence at five places only. It requires
pollinators for fruit setting. C. edulis planted in the
tussocks of Panicum turgidum grass showed more
survival and growth as compared to Lasiurus sindicus and
Cenchrus ciliaris grasses.

Ephedra ciliata Fisch. & Mey. ex C.A. Mey: The dark
black seeds showed higher germination (78%) as
compared to light black seeds (20%). For ex-situ
conservation, one year old saplings should be planted
along the trunk of native desert trees such as Prosopis
cineraria, Tecomella undulata, Acacia senegal and
Maytenus emarginata.

Anogeissus sericea var. nummularia King ex Duthie:
A. sericea showed 28 per cent survival with average
height of 66.33 cm and collar diameter of 7.5 mm after
three years of planting in the field.

Glossonema varians (Stocks) Benth: Survey of G.
varians in Jaisalmer district revealed its presence at six
locations. It grows on rocky, gravelly plains where soil is
skeletal having poor moisture retention capacity thereby
adversely affecting its population build up. Soil and water
conservation measures e.g. half-moons structures,
strongly favor in-situ conservation of G. varians.

Grewia and Cordia species for better fodder and fruit
production in Kachchh

Among all Grewia and Cordia species, maximum
plant survival was recorded in Cordia gharaf while,
minimum plant establishment was reported in G.
flavescens. Plant height varied from 22 cm (G. villosa) to
212 cm (C. gharaf) after 2 years of transplanting. Fruiting
was observed in some accessions of G. tenax and G.
villosa in the month of September.

The seed germination experiments performed in the
laboratory showed that the seeds treated with aqueous
solution of 2500 ppm GA,; and 1% KNO,, took minimum
time for germination initiation (4.33 = 0.33 days), which
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was about one week earlier than control (H,O) treatment.
Maximum germination percentage of 79.47 was also
noted in 2500 ppm GA, + 1% KNO,treatment followed by
5000 ppm GA, +0.25% KNO, (67.17%), compared to the
control (21.97%).

Broad range of variation for important traits viz.,
plant height (cm), number of fruits per 100 (g), 1000-seed
weight (g) and fruit thickness (mm) was recorded in 27
Grewia tenax (20.8-78.5, 690-1800, 60.3-150.7 and 4.0-
6.7 respectively) and 20 G. villosa (16.7-73.0, 370-620,
114.0-268.1 and 9.7-12.3 respectively) accessions. PCA
analysis revealed the presence of 75.59 and 84.13 per cent
variability among G. tenax and G. villosa genotypes
respectively through first five and six most informative
components.

Cordia gharafbased silvi-pasture system

At Chandan, Jaisalmer Cordia gharaf showed 96
and 84 per cent survival respectively after six months of
planting under sole plantation and in silvipasture field
with Lasiurus sindicus. Plant height of C. gharaf ranged
from 136.0 to 150.6 cm and 78.1 to 92.0 cm, while collar
diameter varied from 30.0 to 36.5 mm and 13.4 to 14.8
mm respectively under sole plantation and in silvipasture
field after one year.
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Integrated Arid Land Farming System Research
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Integrated farming system for enhancing economic
resilience

Improved varieties of pearl millet, mung bean, moth
bean and clusterbean were tested under arable,
agroforestry and agri-horti systems (Table 3.1).
Irrespective of varieties, the yields of pearl millet and
moth bean were highest under Prosopis cineraria based
agroforestry system. Highest yields of mung bean and
clusterbean were recorded under ber based agri-horti
system. Yield of pearl millet variety MPMH-17 was 44.34

drfereT 3.1 fafes Y yonferdl § @¥iw wael &1 Iaraddr (6. ufd gacar)

Table 3.1 Grain and stover yield (kg ha™) of kharif crops under various farming systems

Agroforestry system
with P. cineraria

Crops/Varieties

Grain Stover
Pearl millet
Variety: MPMH-17 1665 5307
Variety: HHB-67 1142 3413
Mung bean
Variety: IPM-2-3
Row space: 30 cm 634 2449
Row space: 45 cm 540 220
Row space: 60 cm 335 1471
Variety: GM-4
Row space: 30 cm 783 2495
Row space: 45 cm 577 2090
Row space: 60 cm 552 1726
Variety: SML-668
Row space: 30 cm 603 2591
Row space: 45 cm 535 1854
Row space: 60 cm 400 1452
Moth bean
Variety: CZM-2 441 1146
Variety: RMO-435 395 965
Clusterbean
Variety: RGM-112 379 1565
Variety: RGC-936 234 1210

Agri horticulture Arable Average

with Z. mauritiana farming

Grain Stover Grain Stover Grain Stover
1424 4409 1158 3008 1416 4241
956 2872 845 2588 981 2958
629 2371 735 2639 666 2486
702 2631 520 1888 587 2240
407 1717 410 1885 384 1691
788 2920 885 2781 819 2732
711 2919 784 3290 691 2766
693 2265 567 2141 604 2044
864 2927 782 2760 750 2759
686 2730 592 1992 604 2192
409 1151 510 2082 440 1562
263 1079 211 1209 3.05 11.45
206 834 238 1482 2.80 10.94
439 2102 411 1631 4.10 17.66
377 2331 364 1720 3.25 17.54
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per cent higher than the variety HHB-67. Among the
mung bean varieties, highest seed yield of 783 kg ha" was
obtained from GM-4 variety. Closer row spacing of 30 cm
improved the grain yield of mung bean by 18.8 and 56.5
per cent over 45 cm and 60 cm row spacing, respectively.
Moth bean variety CZM-2 out performed RMO-435
under all the systems. Yield of clusterbean variety RGM-
112 was 26.2 per cent higher than RGC-936.

The productivity of grass in Colophospermum
mopane based pastoral system was 40.35 per cent lower
over sole pasture of Cenchrus ciliaris (Table 3.2).
However, there was an additional yield of 1220 kg ha™ of
tree leaves in C. mopane based pastoral system.
Maximum forage yield including grass and top feed was
recorded under H. binata based silvi-pasture system
followed by Ailanthus excelsa+ grass system.

The supplementary feeding effect of Hardwickia
binata - Prosopis cineraria loppings on growth rate of
bucks and rams were compared with sole pasture grazing.
The growth rate in terms of gain in body weight of control
group bucks and rams showed no difference indicating
that in integrated farming system, small ruminants can be
maintained on agroforestry system during March to June,
and then from November onwards, during the lean period
in arid regions.

The production and reproduction performance of
five lactating Tharparkar cattle and 5 heifers maintained
in integrated farming system were evaluated. The age at
first calving of Tharparkar cattle was about 48 months.
The average lactation yield of Tharparkar cows was
2064.28+156 litre in 305-days and 2407.58 litres in a
lactation period of 350 days. Animals produced peak yield
10.7+0.90 litre day™ in lactation. The average milk yield

aIferT 3.2 fafe arrTE ggfoal § a7 Sdred

Table 3.2 Fodder productivity under various pastoral systems

Pastoral systems

Tree density

(trees ha'l)

H. binata + C. ciliaris 120
C. mopane + C. ciliaris 198
T. undulata + C. ciliaris -

A. excelsa + C. ciliaris 90

Sole pasture (C. ciliaris) -

Natural pasture -
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Dry matter yield (kg ha™)

Grass Leaf Total
2572 630 3202
1700 1240 2940
2730 - 2730
2672 470 3142
2850 - 2850
1312 - 1312
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was 6.77+0.51 litre day”. The average fat percentage of
milk was 4.11+0.063. Reproductive efficiency of cows in
terms of dry period (DP) and calving interval (CI)
revealed that animals performed better for both traits. The
average dry period (DP) and calving interval (CI) of the
herd was 115.8+18.76 and 464.8+30.9 days, respectively.

Production and adoption of organic system

At model organic farm of the institute, highest yield
of pearl millet hybrid MPMH-17 was 2806.9 kg ha’
whereas for mung bean and sesame, it was 1376.3 kg ha
and 306 kg ha". The crops were healthy throughout the
season due to bi-weekly spray of organic pesticides and
precautions as per prevalent weather conditions.
Occurrence of major disease of pearl millet, mung bean,
clusterbean and sesame was less economic damage e.g.
occurrence of downy mildew and blast in pearl millet was
3-5 per cent and 5-7 per cent, respectively, leaf spot in
mung bean was 7-10 per cent, blight in clusterbean was 5-
8 per cent and phyllody in sesame was 2-5 per cent. Pest
infestation was below economic threshold level due to
prophylactic spray except in sesame, in which significant
infestation of leaf webber was observed.

Seeds of sesame (RT-127) and mung bean (SML-
668) produced at model organic farm was distributed to
four farmers at Dantiwara village for cultivation under
organic management. Average yield of sesame and mung
bean at farmers' fields was 217.5 kg ha” and 1353.65 kg
ha”, respectively.

Data were collected on knowledge and adoption of
organic farming technology from 40 beneficiary and 40
non-beneficiary farmers from Dantiwada village of
Jodhpur district. Average knowledge of beneficiary
farmers was 71.32 per cent whereas, for non-beneficiary
farmers it was 52.35 per cent. Average adoption of
beneficiary farmers was 65.83 per cent and for non-
beneficiary farmer it was 46.14 per cent.

Carbon sequestration potential of agroforestry
systems in rainfed agro-ecosystems

Litter fall from three tree species Hardwickia binata,
Prosopis cineraria and Tecomella undulata in
agroforestry system was measured during the second
consecutive year. Annual litter fall was highest in H.
binata followed by P. cineraria and lowest in T. undulata.
Litter fall of P. cineraria was higher during winter season
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(November-February) (357.1 g m”) than other seasons
whereas for H. binata, it was higher during summer
season (March-June) (476.3 g m”) than other seasons.
Time of decomposition for litter of P. cineraria, T.
undulata and H. binata was 13, 9 and 15 months,
respectively. Single exponential decay model adequately
described the decomposition rate of leaves of all the three
tree species. Decomposition rate constant (k) and half life
of decomposition (T,;) of leaves of three species at two
soil depths are given in Table 3.3. Litter fall of 7" undulata
placed in 15-30 cm soil layer had the highest £ value and
consequently the lowest T, ;value. In contrast, litter fall of
H. binataplaced in surface layer (0-15 cm) had the lowest
kvalue and consequently the highest T, ; value.

Average carbon stock of P. cineraria (38-year-old),
H. binata (25-year) and T. undulata (27-year) trees was
141 kg tree’, 92 kg tree” and 24 kg tree”, respectively.
Higher amount of biomass and carbon were stored in bole
as compared to roots, branches and leaves (Fig. 3.1). The
carbon content in branches, leaves and bole of trees were
analysed using CHNS analyser (Make Eurovector).
Average carbon content of biomass of H. binata, P.
cineraria and T. undulata was 45.4, 47.9 and 44.9 per
cent, respectively. Leaves of P. cineraria contained higher
carbon content (50.9%) than the other two tree species
(44.3% for T undulata and 47.6% for H. binata).

Effect of polybag size, nursery media and rootstock on
propagation of Cordia myxa by budding

To standardize nursery mixture, polybag size and
rootstock for propagation of gonda by budding, the effect
of polybag size, nursery media and rootstock were studied

arferat 3.3 fafa gedf # uof &7 fawes g (@) vd weawR faeT (€,;)

Table 3.3 Decomposition rate constant (k) and half life (T s) of leaf litter decomposition of tree species

Tree species Soilc::g]er
Prosopis cineraria 0-15
15-30
Hardwicka binata 0-15
15-30
Tecomella undulata 0-15
15-30

Decomposition rate Half period of
constant (k) decomposition (T s)
0.0066+0.0001 105.48+1.02
0.0084+0.0003 82.06+2.75
0.0064+0.0001 108.51+2.49
0.0075+0.0004 92.76+5.62
0.0109+0.0008 63.26+4.31
0.0136+0.0005 50.71+2.06
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(Fig. 3.2). Six nursery media, two polybag sizes and two
types of rootstocks were taken for the experiment. Seed
germination and plant height were significantly higher in
10 cm x 25 cm polybag while shoot length and diameter
after budding were significantly better in big size polybag
(15 cm x 25 cm). Highest plant height (29.53 cm) was in
media having sand, clay and compost in 4:1:1 ratio while
stem diameter and number of leaves were significantly
higher in media with 6:1:1 ratio of sand, clay and compost
manure. The interaction effect showed positive influence
on seed germination, plant height and number of leaves on

3 3.2 dreliefi| ol § wiforerad gRT yaftia vt

Fig. 3.2 Gonda propagated by budding in polybags
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small fruit gonda rootstock and 10 cm x 25 cm polybag
size while shoot diameter and shoot length after budding
showed positive interaction on big fruit gonda rootstocks
in 15 cm x 25 cm polybags. Considering various
characters, it was found that for propagation of lasoda,
small fruit gonda as rootstock in 10 cm x 25 cm polybags
and nursery mixture of sand, clay and compost manure in
6:1:1 ratio is the most ideal combination.

Nutritional and mineral composition of gonda fruits
at different maturity stages

Crude protein content of gonda was 11-12 per cent at
20 to 30 days after fruit set. After harvest, it declined
sharply to 6.6 per cent in fully ripened fruits (Table 3.4).
Total ash content (13.4%) was much higher in CAZRI
Gonda-2025. In general, crude fibre was more in fruits
harvested at 20 days after fruit set as compared to 30 days
after fruit set in CAZRI Gonda-2011 and it declined
further at full ripening. Similarly the values of acid
detergent fibre and neutral detergent fibre also declined as
the days after fruit set increased. The calcium and
phosphorus content did not vary with the genotypes and
stage of harvest. The copper content was highest (7750
ng I'") in CAZRI Gonda-2012 after 30 days of fruit set
while it was lowest in CAZRI Gonda 2011 at 20 days after
fruit set.

Screening of cucurbit genotypes as rootstock for
grafting cucumber

For the selection of suitable rootstocks for grafting
cucumber under water stress condition, potentially known
drought tolerant native genotypes of different cucurbit

aiferdT 34 = @ Ao aRueon § gRugaar sraRerall W uive el &l AT

Table 3.4 Nutritional composition of different accessions of Cordia myxa at different maturity stages

Accession Maturity Ether  Crude Total
stage (days extract protein ash
after fruit set) (%) (%) (%)
CAZRI 20 3.65 12.12 8.9
Sereegel 30 405 1221 91
CAZRI 20 3.25 11.56 8.9
Eall b 30 355 1168 9.0
CAZRI 20 3.75 11.97 8.8
Gonda-2021
CAZRI 20 1.35 11.06 13.4
Gonda-2025 piscned Fruit 220 662 129

Silica Crude  Neutral Acid Calcium Phosphous
(%) fibre detergent detergent (%) (%)
(%) fibre (%) fibre (%)

1.2 3245 73.4 56..2 0.18 0.35
0.8 17.80 70.8 54.2 0.14 0.35
0.9 14.41 76.4 55.6 0.20 0.25
0.9 17.45 72.6 51.0 0.19 0.38
1.3 14.00 73.6 554 0.24 0.28
0.5 14.30 70.8 55.6 0.20 0.35
0.8 12.72 28.8 26.6 0.19 0.35
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species were sown and evaluated. The high growth
performance of genotypes Azad Pumpkin-1, AHLS Long-
1, NSSQ-55, AHC-2 (long melon) and AHW-19 (water
melon) showed more resilience to water stress as reflected
by least change under water Deficit (WD) over normal
irrigation for relative water content of leaves, leaf
transpiration, rate of photosynthesis and Fv/Fm. Based on
growth as well as physiology, genotypes AHLS Long-1,
NSSQ-55, Azad Pumpkin-1 and Pusa Chikni were found
to be promising genotypes for use as rootstocks for
grafting cucumber under water stress condition.

Isolation of stress tolerant and plant growth
promoting bacteria from rhizosphere oflegumes

Soil samples were collected from rhizosphere of
mung bean growing in 44 locations and from rhizosphere
of clusterbean growing in 32 locations in Jodhpur, Pali,
Jalore, Nagaur, Ajmer, Barmer and Jaisalmer district.
From these samples, 13 samples from mung bean and 5
samples from clusterbean rhizosphere were processed for
isolation of bacteria by serial dilution method. From the
samples from mung bean rhizosphere, 57 bacterial
isolates and from clusterbean rhizosphere 26 bacterial
isolates were purified, selected and maintained for further
studies. In samples from mung bean rhizosphere, bacterial
count ranged from 3.0x10°to 1.95x10" cfu g" and from
clusterbean rhizosphere it ranged from 5.90x10° to
1.90x10'cfug’.

Organo-mineral fertilizer use efficiency

Organo-mineral prills (OMPs) have been developed
using various mine waste material which has great
potential in supply of K as an economically viable option.
A field experiment was conducted to study the effect of
these OMPs in comparison to commercial fertilizer on
yield and yield attributes of pearl millet and mung bean.
The prills were applied equivalent to the recommended
doses of K and compared with Muriate of Potash (MOP).
Nitrogen and phosphatic fertilizers were applied as per
recommended doses. Results clearly showed that with
OMPs and MOP, pearl millet grain yield increased by 48
and 31 per cent, respectively over control while mung
bean grain yield increased by 37 and 19 per cent,
respectively over control. Application of OMPs increased
pearl millet and mung bean yield by 13 and 15 per cent in
comparison to yield with MOPs. Similarly the yield



ST pIfeTeh SdRD YA BT ITSIRI B SIS Pl UR YHTd

7% Sl # qoRT @ SURHAT R IS SRS
3R Sifae @1e & TR &7 e T 17 | IR STANT
% 99T 857 .. FTST U BaCIR BT IeTa 83T | 50
Tfererd, 100 T 37R 150 UTeTd Sdvas @l JIgRIRid AT
(PMRIBITE.) < A 997 SRS & ITANT DY YT HHI: 23,
64 3R 87 wfcrerd gfg <<t &1 718 |

5 T Sifdd @TE Ui TICIR + FARD DI 100 HfTerd
FIRIFAT ATAT & SUANT A IORT B U ¥ 97 @rE o
T | 76 UG @I gig g, STald 100 R Sa-E &
el JUSl 8 Ufawrd 3ffere off | Jfferhad TS Bl U
(1606 3T, UfT TIIR) 150 TR IR ILUE. ITANT &
AT YT DI T3 | IR B ART I091 § T 4T IR Bl

gy I 7T |
3= 999 BT IR D Bl R YT

9 Y, fUwel a9 & JdhTael R B T BT 3§ et
D BT | $HD DBRUIN BT [ITAYI B UR 1 AT b I8
R T B & AT IS YA T HH T B HROT &
|HAT T | 39 a¥ IfaceR A8 # AfeHan siFd draHH
38.4° W. V&1 Sil &b fUsel ad & 35° A, & Hblacl B!
JNf® o7 | 3T SR ITadH YA 35° . A HUR U8
Y BT JoT H AfAD &A1 T 8T ST BT ATferedt 3.5 7
fom 7T & | X0 ARE RIAaH ATUeT ST §9 He ! H SATa]
el I 30 gfererd & = <& |
WTErSH 4 THIER Bl AR fheH ] o1 i

eeE & foy cAer @1 3if¥d Susl <« arel
SUGTH HhR (eI & Fu B 20 A= fel &1 Jeaid
Persd 3 Uil o ghg, SUS AR Bl BT o dael
fareraaratl @ forg faam 11 | War eHICRT & Weeid H gig
3R SUS AUl B 1w Hrost fAr=rar urg 71g | a1 9 ufray
& FYH Yh IR H A= Fax (BT § 1! e arit
T ST 162 UT. UfY DT 3MSU—05 H W bR 225.7 UT. Ui
TIeT 3TaaR | ofY | 591 TR Bl Scaradhdr 2.36 fh.a1. ufa
T § TR 4.94 5T, Ay diem &<t g8 | Ha fove wrrer
Be IWET DI gfte | [ uril AT (4.94 a1 ufcy
aten), Staf fhe EemR—4343 (4.71 fham wfa diem) 8k
SIeTR—4266 (4.65 fH.3M. WY dierm) Scaredar @l gfic |
AR & |Ade IR T | A Har femi H watafy

63

oMy Sucrfeerf

Research Achievements

parameters (seed index 100-seed weight) also improved
with the application of OMPs.

Pearl millet plants recorded slight drop in water
potential with OMPs and these plants also maintained
higher relative water content (RWC) than MOP.
Chlorophyll content and nitrate reductase activity were
higher in these treatments compared to MOP. Thus, the
OMP application was associated with high relative water
content in leaves along with improvement in leaf nitrate
reductase activity in both the crops. In case of mung bean,
OMP application resulted in slight variation with respect
to plant water potential as compared to the plants that were
applied with recommended dose of NPK (with MOP).
However, they recorded higher leaf water content than
MOP (2.2%).

Pearl millet productivity under long-term fertilizer
application

The impact of chemical fertilizer and organic
manure on productivity of pearl millet in aridisols was
studied. Cropping without fertilizer application produced
857 kg grain ha” while application of 50, 100 and 150 per
cent recommended doses of fertilizer (RDF) significantly
increased grain yield by 23, 64 and 87 per cent,
respectively over the control. Application of 5t FYM ha’'
+ 100 per cent RDF increased grain yield by 76 per cent
whereas, the yield was 8 per cent higher with 100 per cent
RDF. The highest grain yield of 1606 kg ha" was obtained
with the application of 150 per cent RDF. Similar trend
was also observed with pearl millet straw yield.

Impact of aberrant weather on ber fruit yield

During 2017, fruit yield of ber was low as compared
to previous years irrespective of variety. On examining
the factors associated with the low yield it was opined that
it might be due to higher temperature and lower relative
humidity during flowering and fruiting which takes place
during September to November with majority of fruit set
in the month of October. The mean maximum temperature
during the October was 38.4°C as compared to 35.1°C in
2016 in the same month (Table 3.5). Similarly the
minimum relative humidity remained below 30 per cent
for more number of days during flowering and fruiting
this year. This low humidity with high temperature might
have lead to low fruiting of ber.



aififes gftraes 2017-18
Annual Report 2017-18

UG AT
ICAR

TIfART 3.5 IR & Beld & SR JId F1RIG qTI9= T AT 3MTeaT

Table 3.5 Mean monthly temperature and RH during fruiting season of ber

Average temperature (°C)  Average RH (%)
Year/month Max Min Max Min
2015
September 36.40 25.35 68.60 36.40
October 36.85 20.89 59.54 59.51
November 31.59 17.63 56.40 24.33
2016
September 35.73 24.79 77.10 42.50
October 35.07 21.45 73.70 33.17
November 32.01 12.94 76.70 20.43
2017
September 35.61 25.33 76.76 43.13
October 38.40 20.25 55.16 14.45
November 31.01 15.19 58.16 21.10
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Number of days Range of Number of days with
withRH<30%  temperature (°C)  temperature > 35°C

11 22.3-40.4 23

00 17.5-39.5 27

25 13.6-35.1 1

3 17-40.2 17

16 17-38 15

30 10.5-34.4 0

6 23.6-39.8 23

31 16.4-39.8 31

25 10.6-36.1 4

Performance evaluation of greenhouse tomato
hybrids

The performance of 20 tomato hybrids
(indeterminate) were evaluated under greenhouse
condition for growth, yield and quality characteristics.
Tomato hybrids differed significantly for growth and
yield parameters. Shoot (leaf + stem) biomass showed
wide variation ranging from 162 g plant” in IA05 to 225.7
gplant” in Avtar. Fruit yield varied from 2.36 kg to 4.94 kg
plant’. Hybrid Myla (4.94 kg) yielded the maximum
followed by TR-4343 (4.71 kg plant ™) and TR-4266 (4.65
kg plant™). Significant differences were also observed in
fruit quality attributes such as pericarp thickness, total
soluble solids, pH and EC in different hybrids. The
highest fruit number was found in TR-4266 (68.4 plant™),
which was statistically similar to the per plant fruit yield
of Myla. The highest average fruit weight (166.8 g fruit™")
with lowest fruit number (40.3 plant') was recorded in
TR-4293. High yielding attributes of hybrids viz., Myla,
TR-4343, TR-4266 and TR-4293 indicted their suitability
for production under greenhouse in arid regions.

Rooftop vegetable gardening

A study was conducted on rooftop vegetable
gardening for which green colour high density
polyethylene (HDPE) and white colour low density
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polyethylene (LDPE) bags of 30 cm height and 25 cm
diameter were used. The media for growing vegetables
comprised of coco-peat + compost + vermicompost in
ratio (2:1:1) weighing 6.5 kg per bag on wet volume basis.
Ten different leafy and fruit vegetables were grown. The
growth and yield were higher in HDPE bags compared to
LDPE bags (Table 3.6).

Soil hydrogel application effects on water availability
and productivity of mung bean and sesame

Field trial on mung bean and sesame was conducted
with four levels of hydrogel application in soil i.e.
Control, 2.5, 5.0 and 7.5 kg ha”. With 5.0 and 7.5 kg ha
hydrogel application, soil moisture was maintained at 7.2
and 7.8 per cent up to 16" day after a single rainfall event
(Fig. 3.3). In mung bean, 6.8, 28.4 and 43.2 per cent
increase in grain yield was obtained under 2.5,5.0 and 7.5
kg ha" hydrogel application, respectively as compared to
control. Similarly in sesame, increased yield under 2.5,
5.0 and 7.5 kg ha" hydrogel application was to the extent
of 11.1, 16.6 and 37.6 per cent, respectively as compared
to control (Fig. 3.4). Soil pH and electrical conductivity
were not influenced markedly due to hydrogel
application. However, available P, available K and
organic carbon in soil increased due to hydrogel
application @ 7.5 kg ha" and it recorded 59.3, 12.8 and

qIfeldl 3.6 BA W IS Al BT IS
Table 3.6 Yield of vegetables on rooftop

Vegetable crops

Leafy vegetables
Spinach

Green Amaranthus
Red Amaranthus
Fruiting vegetables
Tomato

Brinjal

Chilli

Cucumber
Clusterbean
Dolichos bean

Okra

Yield per bag (g)
HDPE bag LDPE bag
815 515
385 294
509 375
734 367
480 240
470 235
770 385
350 175
282 141

368 184
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Fig 3.4 Yield of mung bean and sesame under various doses of hydrogel
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26.5 per cent higher available P, available K and organic
carbon over control.

Weed management in mung bean and moth bean

Significantly higher crop dry matter accumulation
(18.9 g plant') was recorded with application of
Propaquizafop + imazethapyr @ 100 g a.i. ha' while
highest seed yield (1095 kg ha') and weed control
efficiency (52.3%) were recorded with application of
Propaquizafop + imazethapyr @ 125 g a.i. ha' in mung
bean. In moth bean, plant height was not influenced
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Table 3.7 Performance of different weed management practices on mung bean and moth bean

Treatment Mung bean Moth bean
Seed yield Weed density* Weed Control Seed yield * Weed density*  Weed control
(kg hal) (No m™) Efficiency (%) (kg ha™) (No m) efficiency (%)
Tl 460 10.0 (100.5) 0.0 423 13.2 (174.7) 0.0
T2 1328 0.7 (0) 100.0 1170 0.7 (0) 100.0
T3 594 47 (22.5) 419 477 3.1(10.1) 524
T4 924 8.4 (71.1) 39.9 634 9.4 (88.9) 48.0
T5 1074 7.9 (62.9) 49.1 733 6.9 (48.1) 58.4
T6 893 9.4 (88.9) 323 701 9.2(85.1) 39.5
T7 934 7.3 (53.8) 48.9 857 8.9 (79.7) 493
T8 880 8.1 (66.1) 384 969 8.7(76.2) 42.5
T9 1095 7.2 (52.3) 52.5 801 8.3 (69.4) 56.8
T10 1387 0.7 (0) 100.0 1298 0.7 (0) 100.0
SEm=* 61.4 0.8 67.6 0.9
CD at 5% 182 24 201 2.8

*Values are square root transformed (VX +0.5), figures in parentheses are original values

T1-Weedy check; T2-Hand weeding at 25 DAS; T3-Pendimethalin (PE @750 g a.i. ha™"); T4-Imazethypr @ 50 g a.i. ha™ at 20 DAS; T5-Imazethypr +
Imazamox @ 60 g a.i. ha' at 20 DAS; T6-Clodinafop-propargyl + Sodium acifluorfen @ 187.5 g a.i. ha” at 20DAS; T7-Clodinafop-propargyl +
Sodium acifluorfen @250 g a.i. ha™ at 20 DAS; T8-Propaquizafop + imazethapyr @ 100 g a.i ha™ at 20 DAS; T9-Propaquizafop + imazethapyr @ 125 g
aiha at 20 DAS; T10-Weed free
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T U BFCIR) FNq & AT AT H U AT | /IS U
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significantly due to application of different herbicides
however minimum plant height (18.3 cm) was recorded
with application of imazethapyr.

Performance of agri-horti systems under sprinkler
irrigation

Under sprinkler irrigation system, both citrus and
shisham trees showed highest plant height, collar
diameter and canopy area with intercropping of
clusterbean which was significantly higher over their sole
planting. Higher tree height from 9 to 28 per cent of citrus
and from 12 to 23 per cent in shisham was observed under
intercropping system over their sole cropping (Table 3.8).
Highest fruit yield 6.1 t ha™ of citrus was recorded with
intercropping of cactus pear which was 43.5 per cent
higher over sole citrus. Aloe vera produced highest yield
(76.3 t ha™) with citrus. Highest yield of mung bean and
clusterbean was recorded with citrus which was 25 and 52
per cent higher over its cropping with shisham.
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Table 3.8 Tree growth under sprinkler irrigation as affected by intercrops

Treatments Citrus Shisham
Tree height Collar dia. Canopy area Tree height Collar dia. Canopy area

(em) (cm) (m?) (cm) (cm) (m?)
Mung bean 360.00 17.52 21.76 636.67 19.64 19.53
Clusterbean 307.33 20.38 20.92 660.00 21.97 25.50
Cactus pear 360.00 19.11 19.76 603.33 20.38 22.80
Aloe vera 391.67 19.00 19.17 572.67 20.81 22.11
Sole 280.00 15.92 15.11 530.00 18.90 13.50
SEmz+ 22.25 1.86 5.86
CD 5% 46.75 3.92 12.31

oY | ToT GRT AR TR B 711q & T-IRIT H AfTHH IS
<1 S {3 9 iR a7 HH: 16.4 AR 17.5 TR 3iR
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HThell W 7o 9 a8 R &1 H8d Ul AR o
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Performance of agri-horti-pasture systems under drip
irrigation

The highest plant height and collar diameter of
Citrus aurantifolia was recorded with intercropping of
Aloe vera, Aegle marmelos with Lasiurus sindicus and
Cordia myxa with moth bean whereas collar diameter of
all the trees were highest with intercropping of moth bean.
Highest yield (5.8 t ha™) of L. sindicus was recorded with
intercropping with citrus which was 51.6 and 17.2 per cent
higher over bael and gonda. Yield of Aloe vera and
clusterbean was highest with citrus which were 16.4 and
17.5 per cent and 3.6 and 25 per cent higher over bael and
gonda, respectively (Table 3.9). The highest citrus yield
(2.97 tha) was recorded with intercropping of moth bean
and it was at par with L. sindicus and Aloe vera
intercropping but it was 29.7 per cent higher over their
sole planting.

aiferaT 3.9 §E—gg RiAE & =HIA I-Hcl &1 g&ll &l 9gaR W g1

Table 3.9 Tree growth under drip irrigation as affected by intercrops

Intercrops Citrus

Bael Gonda

Tree height Collar Canopy  Tree height  Collar Canopy  Tree height  Collar Canopy

(cm) dia. (cm) area (m?) (cm) dia. (cm) area (m? (cm) dia. (cm) area (m%)
Moth bean 363.33 15.71 22.09 564.00 21.76 29.24 403.33 24.95 25.55
Clusterbean 376.67 15.50 19.09 460.00 17.94 20.06 426.67 19.43 16.81
Lasiurus sindicus 353.33 17.73 15.80 560.00 20.70 23.09 388.33 16.03 18.69
Aloe vera 396.67 17.83 18.55 561.33 17.52 24.45 400.33 19.11 17.01
Sole 372.33 17.52 13.31 495.00 20.17 15.91 371.67 19.43 16.53
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In 16 year old agri-horti systems under sprinkler
irrigation, 9-28 per cent higher tree height of citrus and
12-23 per cent in shisham was observed under
intercropping system over sole plantations. Highest fruit
yield 6.12 t ha” of citrus was recorded with intercropping
of cactus pear which was 43.5 per cent higher over sole
citrus. Highest yield (5.8 t ha™) of Lasiurus sindicus and
Aloe vera (76.32 t ha') was under intercropping with
citrus. In drip irrigated fruit trees, highest plant height and
collar diameter of citrus was recorded with intercropping
of Aloe vera and bael with L. sindicus.

Crop and water productivity in Indira Gandhi canal
command area

Yield and water productivity (WP) of clusterbean
and Bt cotton in IGNP stage-I whereas clusterbean and
groundnut in IGNP stage-II were assessed with various
irrigation and N levels. The irrigation, N rates and their
interactions significantly affected yield and water
productivity (WP) of all crops at both the locations.

In stage-I command area, application of irrigation of
200 and 300 mm recorded 66 and 98 per cent higher seed
yield as compared to 100 mm irrigation level in
clusterbean. N application @ 20, 40 and 60 kg ha’
recorded 25, 44 and 58 per cent higher seed yield than
control. The WP decreased with increase in irrigation
levels, and the 100, 200 and 300 mm irrigation levels
recorded 1.04, 0.64 and 0.50 kg m” WP, respectively. In
stage-I, the yields of cotton increase with increasing
irrigation levels, and 400 and 600 mm irrigation recorded
60 and 85 per cent higher lint yield than 200 mm
irrigation. A significant increase in lint yield was observed
up to application of 150 kg N ha™. Application of 75, 150
and 225 kg N ha™ recorded 24, 45 and 57 per cent higher
lint yield than control. The application of 200, 400 and
600 mm irrigation had 0.56, 0.45 and 0.34 kg m” WP,
respectively.

In stage-II command area, application of 200 and
300 mm irrigation recorded 65 and 93 per cent higher seed
yield for clusterbean as compared to 100 mm irrigation
level. Application of N @ 20, 40 and 60 kg ha™ registered
30, 52 and 65 per cent higher seed yield of clusterbean
than control. The WP decreased with an increase in
irrigation levels and irrigation of 100, 200 and 300 mm
resulted in WP of 0.44, 0.36 and 0.28 kg m”, respectively.
In groundnut, the application of 500 and 700 mm
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irrigation recorded 15 and 23 per cent higher yield than
with 250 mm irrigation. Application of N @ 20, 40 and 60
kg ha' resulted in 58, 94 and 118 per cent higher pod yield
than control. The WP decreased with increase in irrigation
levels, and application of 250, 500 and 700 mm irrigation
recorded 0.81, 0.46 and 0.33 kg m” WP. Application of N
improved WP in groundnut.

Carbon sequestration in shrub based agroforestry
systems in hot arid region of Bikaner

Eleven year-old shrub based agroforestry systems
comprising of Calligonum polygonoides and Haloxylon
salicornicum as shrub components and clusterbean/moth
bean as intercrops were quantified for carbon
sequestration and their contribution and effectiveness in
mitigating atmospheric CO, concentration. The total
biomass accumulation in C. polygonoides based
agroforestry system was significantly higher as compared
to H. salicornicum based agroforestry system. The
biomass retained in different systems were in the order C.
polygonoides + clusterbean > C. polygonoides + moth
bean > H. salicornicum + clusterbean > H. salicornicum +
moth bean > sole clusterbean > sole mothbean. There was
significant variation in biomass carbon sequestration rate
and CO, mitigation by different shrub based agroforestry
systems. The C. polygonoides based agroforestry system
showed higher CO, mitigation as compared to H.
salicornicum based systems. The C. polygonoides +
clusterbean showed maximum CO, mitigation (1.27 t ha™
y"') through vegetative biomass followed by C.
polygonoides +mothbean (1.17tha" y™).

There was significant increase in soil organic carbon
in shrub based agroforestry systems as compared to sole
cropping which was more pronounced in upper soil layers
as compared to lower layers. The C. polygonoides +
clusterbean system registered maximum soil organic
carbon stock which is due to more litter production and
faster rate of decomposition. Soil organic carbon
sequestration rate in shrub based system ranged from
0.29-0.34 tha" y'. Of the total carbon sequestered, about
46-47 per cent in C. polygonoides and 58-59 per cent in H.
salicornicum based systems was sequestered in soil.

Agronomic and economic peformance of clusterbean-
based cropping systems

Agronomic and economic performance of three
clusterbean based cropping systems [clusterbean - wheat
(CB-W), clusterbean-Indian mustard (CB-IM), and
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clusterbean-isabgol (CB-1G)] with two tillage systems
[conventional (CT) and deep tillage (DT)], and three
FYM application rates (0, 5 and 10 t ha™) was assessed at
Bikaner. The cropping systems, tillage and FYM
application rates, and cropping systems x tillage,
cropping systems *x FYM rates interactions had
significant effects for yields, water productivities and
economic returns. The seed yield varied from 2100 to
4000 kg ha”', being highest in CB-W followed by CB-IM
and CB-IG. The CB-W had 1.4 and 1.9-folds higher seed
yields compared to CB-IM and CB-IG cropping systems,
respectively. The CB-IG system had highest net return
(Rs. 89,289 ha™) followed by CB-IM (Rs. 69,418 ha™) and
CB-W (Rs. 66,506 ha") cropping systems. The water
productivity varied from 0.41 to 0.56 kg m”, being highest
in CB-W, followed by CB-IM, and CB-IG cropping
systems. The economic water productivity had range of
Rs. 9-17 m”, being greatest for CB-IG followed by CB-
IM, and CB-W cropping systems. Averaged across
cropping systems and FYM application rates, the DT had
12 per cent higher seed yield than CT. DThad9, 11 and 14
per cent higher seed yields than CT for CB-IG, CB-IM,
and CB-W cropping systems, respectively (Fig. 3.5A).
The DT brought significant improvement in net rerun
(Fig. 3.5C), physical (Fig. 3.5E), and economic WP (Fig.
3.5G) of cropping systems. Averaged across tillage and
cropping systems, application of FYM @ 5 and 10 t ha"
had 16 and 24 per cent higher seed yield, respectively
compared to no application of FYM. The FYM
application had the highest improvement in seed yields
for CB-IM followed by CB-W and CB-IG cropping
systems (Fig. 3.5B). Application of FYM had significant
improvement in returns (Fig. 3.5D), and water
productivities (Fig. 3.5F, H) of cropping systems.

Physiological evaluation of mustard genotypes under
temperature stress

Effect of high temperature on five cultivars of
Brassica juncea namely Varuna, NRCDR-2, NPJ-93,
RGN-48 and RGN-229 under different sowing times 1i.e.
Normal (30 October), late (15 November) and very late
(30 November) was evaluated. Planting date (D),
temperature (T), cultivars (C), D x Cinteractionand T x C
interaction had significant effects on relative water
content (RWC), total chlorophyll content (Chl), activity
of guaiacol peroxidase (GPOX), malondialdehyde
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(MDA) content and seed yield (Fig. 3.6). Averaged across
temperature and cultivars, the normal date planted (D))
crop had significantly higher RWC, total Chl and seed
yield compared to late (D,) and very late planted crop (D).
The very late planted crop showed significantly higher
activity of GPOX and MDA content than late and normal
planted crop. Averaged across planting date and
temperature condition, the RWC and seed yield was
recorded higher with cultivar NPJ-93 followed by
NRCDR-2. The total Chl content was observed maximum
with cultivar RGN-229 (1.36 mg g' FW) followed by
RGN-48 (1.26 mg g' FW) and NPJ-93 (1.19 mg g' FW).
Planting time and cultivar interaction was found
significant for RWC, total Chl, GPOX, MDA and yield.
The NPJ-93 cultivar showed highest activity of GPOX
and seed yield at D, and D, planting dates. At very late
planting time, NPJ-93 cultivar had maintained higher
RWC and seed yield. Temperature stress x cultivar
interaction was found significant for RWC, total Chl,
GPOX, MDA and seed yield. Under high temperature
stress, reduction in RWC, total Chl and seed yield was
observed greater in cultivar Varuna followed by RGN-229
compared to NPJ-93 and NRCDR-2.

Evaluation of cactus pear based agroforestry models
for fodder security in Kachchh

At Kachchh saplings of Salvadora oleoides and
Prosopis cineraria for developing three tier agroforestry
models were transplanted at 6 X 6 m spacing. The average
height of P cineraria (80.33 cm) was higher than S.
oleoides (76.89 cm) and the same trend was followed for
collar diameter and number of branch. Two selected grass
species, i.e. Dichanthium annulatum and Sporobolus
marginatus were planted as intercrop in between the rows
of tree species at spacing of 50 x 50 cm. The average
height of D. annulatum was more (65.91 cm) than height
of S. marginatus (40.53 cm). The average tussock
diameter was higher in S. marginatus (21.52 cm) as
compared to D. annulatum (15.59 cm). The average
number of tillers was more in D. annulatum (33 tillers
tussock) while S. marginatus recorded 33 tillers
tussock ™.

Soil analysis done before planting revealed
maximum average available nitrogen (116 kg ha®),
available phosphorus (9.0 kg ha') and available
potassium (264 kg ha') at 0-30 cm depth while, the
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minimum available nitrogen (65 kg ha') available
phosphorus (5.0 kg ha™) and available potassium (233 kg
ha™) were recorded at 60-100 cm soil depth.

Palatable halophytes for enhancing fodder resources
in arid Gujarat

Field survey of Great Rann and Little Rann were
undertaken during pre and post monsoon seasons to
collect seed and root-slip of palatable halophytes namely,
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Sporobolus marginatus, Aeluropus lagopoides, Suaeda
nudiflora and Cressa cretica. Sporobolus marginatus,
Aeluropus lagopoides and Cressa cretica were raised
through sowing of seeds in nursery, where as Suaeda
nudiflora, were raised through root slips in the nursery.
These four halophytes were evaluated for growth and
fodderyield.

Aeluropus had maximum number of tillers plant’
(100.4) followed by Sporobolus (62.4). Cressa had the
lowest branches plant' (6.2). Suaeda being dicot
halophyte, had maximum fresh weight (110.4 g plant™)
followed by Sporobolus (77.4 g plant'). However,
Aeluropus, a grass halophyte, had maximum dry weight
(65.0 g plant™), closely followed by Sporobolus (57.6 g
plant"). Cressa had the lowest fresh weight of 11.5 g
plant”' and dry weight of 3.9 g plant” (Fig 3.7). Atharvest,
Sporobolus gave the maximum green fodder yield of 22.1
tha’, followed by Aeluropus (19.8 t ha'). However, dry
fodder yield was maximum in Aeluropus (4.03 t ha’,
followed by Sporobolus (3.16 tha) indicating more leafy
component in Sporobolus compared to Aeluropus. Cressa
gave the lowest fresh (4.85 t ha') and dry (2.67 t ha™)
fodderyield.

Evaluation of cactus pear (Opuntia ficus-indica) in
Kachchhregion

Out of 64 accessions of Opuntia ficus-indica
maintained at both nursery and field of RRS, Bhuj six
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Fig 3.7 Fodder yield from different halophytes
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selected accessions with higher biomass yield viz.,
Accessionsno. 1270, 1271, 1308, 1287, Bianco Macomer
and CAZRI Botanical Garden (CBG) were evaluated
under field conditions. Accession Bianco macomer had
the tallest plants (117 cm), closely followed by accession
1308 (113 cm) and recorded maximum number of
cladodes (52.4 plant") along with a spread of 91.4 x 88
cm. This was followed by accession CBG that recorded
41.6 cladodes plant' and had spread of 86.4 x 88 cm.
Accession 1271 had lowest cladodes (15.6 plant’ and
spread of 69.8 x 51.2 cm. Five selected high yielding
accessions are being multiplied at the farm in 1.5 ha for
distribution to farmers.

Ex-situ analysis of textile effluent affected soil

Soil, water and plant samples were collected from
textile effluent affected agricultural land around Bandi
river from Jawadia, Kerala and Chatelav villages located
in Pali district for thier characterization. Major annual
vegetation found during rainy season in these sites were
Chloris barbata,
aegyptiacum, Eragrostis cilianensis and Cressa cretica
while P. juliflora was the main perennial shrub. The pH
and EC of the soil measured with 1:2 ratio soil:water
suspension ranged from 8.6 t0 9.7 and from 0.08 to 1.1 dS
m’, respectively.

Cyperus rotundus, Eleusine

Horticulture based production systems for
transitional plain of Luni basin

Pomegranate based production system: Yield of
intercrops of fenugreek, mustard and cabbage under
pomegranate based production system was 1337, 1339
and 20656 kg ha”, respectively during rabi season. The
average plant height of two and half years old plants of
pomegranate was 98.11 cm with collar diameter of 23.57
mm and about 2 branches per tree. The pH and EC of soil
after harvesting crops was 7.9 and 0.83 dS m". Available
N, P, K and organic carbon content of soil was 187 kg ha™,
15 kg ha", 225 kg ha" and 0.37 per cent, respectively.
During kharif season the yield of intercrops of
clusterbean, mung bean and okra was 1255, 1150 and
3267kgha’, respectively.

Ber based production system: Under ber based
production system with spacing of 12 m x 6 m, yield of
intercrops of fenugreek, mustard and cabbage was 1400,
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1063 and 2379 kg ha', respectively during rabi season.
Average plant height of ber was 138.6 cm with collar
diameter of 20.9 mm, about one branch per tree and
canopy spread of 149.3 cm. Fruit yield of ber was 569 kg
ha”. The pH and EC of soil after harvest of rabi crops was
8.0and 0.96dS m”, respectively. The available N, P, K and
organic carbon content of soil was 190 kg ha”, 13 kg ha”,
242 kg ha"and 0.35 per cent, respectively. During kharif
season, the yields of intercrops of clusterbean, mung bean
and okra in the ber based production system were 928,
1006 and 3089 kg ha”, respectively.

There was no significant change in soil pH, available
N, P and K in both the blocks over different seasons.
However, soil EC showed seasonal variations, which was
found 3 times higher after the harvest of rabi crops as
compared to the after harvest of kharif crops. The overall
EC was found in the normal range. Vegetable component
performed better in both pomegranate and ber based
production systems.

Weed management in onion in cold arid region

In Leh, major weeds in onion were Chenopodium
album, C. carinata, Agropyron repens, Convolvulus
arvensis, Ambrosia sp. All the weed control measures
influenced the weed growth and onion bulb yield
significantly. Maximum bulb yield was recorded under
black polythene mulch with highest weed control

efficiency as compared to saw dust; one hand hoeing at 30
DAS; two hand hoeing at 30 and 45 DAS and white

(®) MR + Tl T (@) R + axar
Fig. 3.8 Intercrop of cabbage and mustard in pomegranate and ber based production system at Pali;
(a) pomegranate + cabbage and (b) ber + mustard
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40 f&71 919 9™ IR AWe urelleld Head # &of 851 polythene (6.09 tha") as compared to weedy check (Table
I W S o & 97 a9 & WRUadR M=o 3.10). Results indicated that the yield can be enhanced

(el Tielielie I A=) gRT @It & SU 84 YR O upto 84 per cent in onion by using non-chemical weed
o AR practices like black polythene mulching and saw dust.

AT 3.10 o8 H WIS B B § WRUGAR AT & {4 ST=RT P WRUGIR Ud SIS R F497G
Table 3.10 Effect of different weed management options on weeds and bulb yield in onion

Treatments Weed density at WCE* (%) 60 DAS Bulb yield Weed index
60 DAS (No. m?) weed count basis (tha™) (%)

Weedy check 13.63 (185.75) - 1.87 80.89
Hand hoeing 30 DAS 4.48 (20.08) 67.15 6.42 34.30
Hand hoeing 45 DAS 3.51 (12.33) 74.25 6.04 38.20
White polythene 3.20 (10.24) 76.55 6.09 37.68
Saw dust in row 5.18 (26.87) 61.99 6.50 33.48
Black polythene mulch 2.15 (4.62) 84.22 9.77 -

CD (P-0.05) 1.60 - 1.46 -

* Values in parenthesis are original value and data has been transformed by arc-sign transformation method

** WCE-Weed control efficiency
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Integrated Land and Water Resources Management
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Quantification of actual evapo-transpiration of
summer clusterbean

Summer clusterbean was grown under single load
cell based mini-lysimeter tanks with 100, 80, 60 and 40
per cent irrigation levels based on 50 mm cumulative pan
evaporation (CPE). Actual evapotranspiration (ET,) of
662.7,512.1,494.3 and 407.3 mm were measured under
100, 80, 60 and 40 per cent irrigation levels and the
corresponding crop yields were 1694.4, 1506.8, 764.4 and
680.0 kg ha' respectively. Reduction in yield due to
deficit irrigation (based on 100% irrigation) was 11.1,
54.9 and 59.9 per cent under 80, 60 and 40 per cent
irrigation level respectively. Photosynthetically active
radiation (PAR) measured at 12:00 hour in the clear sky
during reproduction stage and crop plant intercepted PAR
at the stage was 94.3, 89.9 85.2 and 53.0 per cent under
100, 80, 60 and 40 per cent irrigation levels. At 80 per cent
irrigation level, the crop water status w.r.t. plant water
potential and relative water content of leaves (-19.4 bars
and 59.6%, respectively) was comparable with 100 per
cent CPE (-19.8 bars and 56.4%, correspondingly). In
other words, 20 per cent saving of water is possible in case
of summer clusterbean without any adverse effect on the
overall crop water status. It was observed that reduction in
the irrigation amount for summer clusterbean by 20 per
cent may reduce the yield by 11.1 per cent.

%4.1@@#’@2@#%@?@%

Fig. 4.1 Studies on summer clusterbean in mini-lysimeters
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Revival of village ponds

Field survey was carried out and two village ponds
were identified at Baorli Bambore and Agolai villages,
which are about 45-50 km away from Jodhpur. Both the
ponds have submergence area of 5 ha and catchment area
of about 200 ha each. The geographic locations of these
ponds (Fig. 4.2) are (26°21'45.8" N, 72°45'9.95" E) and
(26°17'48.3" N, 72°3826.4"E).

Dimension of the channel near inlet of the pond were
recorded for designing and establishment of runoff
measurement system through concrete rectangular weir.
Channel at Baorli Bambore is rectangular in shape with
channel width of 4.2 m and depth of 0.43 m, whereas
channel at Agolai is of trapezoidal shape with top width of
8.7 m and bottom width of 2 m and the depth of channel is
0.9 m. Soil samples from the channel surface and
catchment area of the pond have been collected and
sieving analysis has been carried out in the laboratory.
Gravel percentage in soil at Baorli Bambore was found to
be 35.67 + 14.06 per cent for 0-15 cm depth and for 15-30
cm it was 37.39 + 18.06 per cent, whereas for Agolai the
gravel percentage in soil was 24.98 + 15.36 per cent for
0-15 cm depth and for 15-30 cm it was 20.73 £+ 14.95 per
cent. Soils at both Baorli-Bambore and Agolai were found
to be alkali with value of pH >8. Potassium content in the
soil samples collected from Baorli Bambore and Agolai
varied from 450 to 787.5 kg ha" at Baorli Bambore and
393.75 to 900 kg ha™ at Agolai. To control soil erosion at
the side of open channel, 150 saplings of karanj

R 42 TREGER AR T T § T

: .. ik

Fig. 4.2 Selected village ponds at Baorli-Bambore and Agolai
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(Pongamia pinnata) and 50 saplings of neem
(Azadirachta indica) have been planted along the channel
of’both the ponds for bank stabilization.

Development of rainfed soil erosion productivity
models for Kachchh region

Field experiments were conducted during 4-year
period (2013-2017) to measure erosion from the outlet of
4 sole (sorghum, pearl millet, green gram and
clusterbean), 4 intercropping and 2 control treatments
with plot size of 20 m x 5 m using multi-slot divisor at end
of each plot. Results revealed that in year 2013 soil loss
(3.61 g m”) occurring from the control plot of cultivated
fallow land was the highest while the soil loss was lowest
(1.28 g m”) from the sole green gram. During the year
2015, the highest amount of soil loss (9.1 g m”) occurred
from the control treatment of cultivated fallow land,
followed by 6.76 g m” in another control treatment of
unploughed fallow land. The least amount of soil loss
(2.34 g m”) occurred from the intercropping treatment of
sorghum and green gram (Fig. 4.3).
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Fig. 4.3 Sediment loss under different treatments

81



w) e gfeRes 2017-18

y Annual Report 2017-18
1CAR

UeH SeUTed U4 Gee GUR

Improvement of Livestock Production and Management
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Performance of Tharparkar cattle

Tharparkar cattle herd was maintained on Cenchrus
sp. dominated pasture along with supplementation with
concentrate as per requirement. The age at first calving of
Tharparkar cattle was 47.51+£3.56 months. The average
lactation yield of cows was 2031.64+111.08 litres in 305-
days. Average peak milk yield during lactation was
8.33+0.94 litres, with the highest yield of 14.0 litres. The
average milk yield per day of lactation length was
6.8+0.36 litres. The average milk fat and SNF (solids-not-
fat) percentages were 4.26+0.07 and 7.99+0.06,
respectively. The average dry period and calving interval
of'the herd was 87.78+19.21 days and 452.44+25.61 days,
respectively.

Effect of feeding pearl millet fodder to lactating cattle

For studies on effect of green fodder of multi-cut
pearl millet on milk yield of cows a feeding trial was taken
for 18 weeks on 12 lactating Tharparkar cattle of same
milk production stage. Experimental animals were
dewormed with broad spectrum anthelmintic before
experimentation. After two weeks of pre-experiment
period, 60 kg green multi-cut pearl millet (DM 18.11%,
CP 16.03%) was fed daily to treatment group of six cattle.
Concentrate and dry fodder were provided as per
requirement. No green fodder was provided to control
group and rest of the feeding and watering management
was same. The milk yield per day of cows given green
fodder of multi-cut pearl millet was greater than the milk
yield of control group (Table 5.1).

ATfelPT 5.1 ARURSR AT BT &1 =R RIeT™ BT g8 Iedras TR Y1
Table 5. 1 Effect of feeding green fodder (Rijka bajri) on milk yield of Tharparkar cattle

Period Experimental group Milk yield
(n=6) (L head'day )
Pre-experiment (2 weeks) Control 5.68
Treatment 5.44
During experiment (12 weeks) Control 5.52
Treatment 6.19
Post-experiment (2 weeks) Control 5.99

Treatment 6.13
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Physiological responses to thermal stress in sheep and
goat

Physiological responses to thermal stress in hot arid
environment are manifested by change in rectal
temperature, respiration rate, and pulse rate. Thermal
stress also induces haematological responses like change
in hemoglobin level and metabolites like blood glucose
level. Differences in physiological, haematological and
biochemical parameters were studied in sheep and goats.
Differences were more conspicuous in sheep breeds
(Table 5.2 and 5.3) compared to goat breeds

Adaptation strategies in sheep to thermal stress

Studies conducted at Chandan on Jaisalmeri breed
sheep maintained under continuous grazing system on
sewan (Lasiurus sindicus) pasture revealed that when
grazing pressure was doubled and no supplementation or
health cover was provided, there was decrease in body
weight. However body weight, haemoglobin and blood
glucose levels were maintained if supplementary feeding
of sewan grass @ 500 gm animal”, balanced concentrate
feed @ 200 gms animal and health care was provided to
the animals.

TIfeThT 5.2 SN IR ARATS! Wl H HIAd ADI, THFAIaT Ffaed iR Todel R
Table 5.2 Physiological parameters, blood haemoglobin percentage and glucose level in Jaisalmeri and Marwari sheep

Parameter Breed
Dec-Feb
Blood glucose (mg dL™")  Jaisalmeri 60.30
Marwari 87.87
T value 3.64*
Haemoglobin (g dL™") Jaisalmeri 7.85
Marwari 9.35
t value 4.44%
Respiration rate min™' Jaisalmeri 13.93
Marwari 14.60
t value 1.50
Pulse rate min™' Jaisalmeri 73.27
Marwari 73.97
t value 2.81
Temperature (°F) Jaisalmeri 100.16
Marwari 100.54
t value 1.63

*Statistically significant at 5 per cent probability level

Period
March-May June-Aug Sept-Nov Mean
70.43 62.53 57.07 62.58
99.10 88.80 65.00 85.19
2.95 1.66 2.09
8.01 8.06 7.55 7.87
10.07 9.65 9.36 9.61
3.64* 4.16* 4.52%
15.13 14.57 15.53 14.79
16.83 16.63 17.27 16.33
2.47 247 3.99
74.40 74.17 75.00 74.21
76.00 76.28 77.03 75.82
4.98°% 4.48%* 10.03*
101.23 100.96 101.87 101.06
101.49 101.11 102.41 101.39
0.94 0.93 2.51
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Table 5.3 Physiological parameters, blood haemoglobin percentage and glucose level in Marwari and Parbatsari breed of goats

Parameter Breed
Dec-Feb
Blood glucose (mg dLY  Parbatsari 59.07
Marwari 63.33
t value 1.26
Haemoglobin (g dL™") Parbatsari 7.05
Marwari 7.00
t value 0.20
Respiration rate min™' Parbatsari 15.40
Marwari 16.07
t value 0.59
Pulse rate min™' Parbatsari 74.67
Marwari 75.20
t value 0.63
Temperature (°F) Parbatsari 100.73
Marwari 100.62
t value 0.28

*Statistically significant at 5 per cent probability level
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Period
March-May  June-Aug Sept-Nov Mean
63.20 55.27 61.87 59.85
58.73 63.00 60.73 61.45
0.61 242 0.28
7.50 791 7.89 7.59
7.95 8.19 7.83 7.74
2.74 0.92 0.13
16.67 15.47 16.73 16.07
17.67 16.47 17.73 16.98
1.91 0.90 1.061
75.13 76.00 75.07 75.22
75.33 75.33 76.80 75.67
0.34 0.53 3.33%
101.52 100.99 101.96 101.30
101.73 101.38 101.98 101.43
1.16 1.96 0.08
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Effect of Prosopis juliflora pods based concentrate
mixture on cattle: Farmers of Harsolav village were
encouraged to prepare a low cost and balanced
concentrate feed mixture from locally available feed
resources. It included Prosopis juliflora pods powder,
clusterbean (Cyamopsis tetragonaloba) korma, sesame
(Sesamum indicum) seed cake, wheat bran, maize grain,
common salt, mineral mixture as per requirement. The
mixture had 20 per cent crude protein and 73 per cent total
digestible nutrients (TDN) and was cheaper by Rs. 2.75
kg' compared to commercially available options. It was
fed to five cattle for four months. Milk yield of animals
increased by 12.4 per cent resulting in total returns of Rs.
21212 (Table 5.4) with B:Cratio of 5.2.

Multi nutrient blocks (MNB) feeding to large
ruminants: Four cows and one buffalo were given 8-10
MNBs per animal for three months during lactation
period in addition to farmers' practice. Animals fully
consumed one block by licking in a period of 7-10 days.
The average daily milk yield of cows and buffalo
increased by 11 per cent with B:C ratio of 4.5 in cows and
5.7 inbuffalo (Table 5.4).
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Feeding of multi nutrient mixture (MNM) to goats:
The diet of four goats was supplemented with multi-
nutrient mixture, formulated by the institute. This nutrient
mixture comprised of molasses, urea, common salt,
vitamin-mineral mixture, dolomite, wheat bran, guar
meal and organic binder. Total 6-8 kg of MNM was
provided to each animal for about 2.5 to 3.0 months @ 100
g d" during lactation. The daily milk yield increased by
11.4 per cent with B:C ratio of 2.5 (Table 5.4).

IAPT 5.4 B 1T H AT YR ABR BT L, Al 3R IHRA & 78 IATed R 91T

Table 5.4 Balanced supplementary feeds and their effect on milk yield of cattle, buffalo and goats at village Harsolav

Livestock Feed Number of Milk yield Increase Input Output B:C
supplement livestock (Ldh (%) cost (Rs)
o - (Rs)
Initial  Final
Cattle MNB 4 7.3 8.1 10.9 2288 10263 4.5
Buffalo MNB 1 7.9 8.8 10.8 624 3533 5.7
Goat MNM 4 2.1 2.4 114 900 2214 2.5
P. juliflora pod
Sl e 5 6.1 6.9 124 4116 21212 5.2

>

o 5.1 ag—dIve g1/ fAsor Raam &1 gyl

37

Fig. 5.1 Livestock feeding on multi nutrient blocks/mixtures.
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IRT S B! Fdefl, el #ex Ud W9 & |l IR0
T (2 5.2) | 93ITS W TS $1 A1 <RI Sl Dl 40 TT
60 foh. 3. HRBRY UfT TacaR S & ArRFH ¥ {331 147 |
ST geret # 40 .31, BRBRE a1 737 o7 I T3
D1 Gfcl JRAT A BT IS | T HE H gu1 AT W ART STl
BT ufthat # 45 A T W 917 TA7| SRR TS B
TR AT IR HEHI H PICT AT TAT IRT T DI
MR HEIM H BTl 7T | 3R Al § HIC Y IR H F41
ITEAR A TG ol IRT H ARFDI W0 I Py Seci@i1d
IR ! AT W= AFCaR H Hel AR gefes H vadal
IUAR H FIRLDBII S I HeT A& 81 Ud J&T =RT I
BaT (qTferapT 5.5) | IRT Tatg+l H adall 4, 59 60 .3
IR T TFc IR T 737 o1, Havd 31fereh &x1 gd @l
TIRT YT 30T | 39 SUER A A 3.34 UG 0.4 7 B 3R
[T =RT AT GAT ST 40 6. UT. BIRBRE Al 8FCAR BT
T A 43.3 Td 29.0 TfTerd 1fdes o | 4T Tetedl § qa¥
P =RT TqAT I TAT A B foiciell HeR A YT gl
(QTfeTepT 5.6) |

o L

o 5.2 AR BSfaT & 1T AT BT AR

Napier hybrid based fodder production systems

Napier hybrid, planted at 3 m x 1 m spacing, was
grown as sole crop as well as with three legumes Vigna
unguiculata (cowpea), Clitoria ternatea (butterfly pea)
and Lablab purpureus (sem) as intercrops (Fig. 5.2). The
legumes were given 40 and 60 kg P ha"'through DAP. The
nitrogen was compensated through urea in treatment
receiving 40 kg P ha'. Legumes were sown at 45 cm row
spacing in the month of June with the onset of rains.
Napier hybrid was cut during August and October.
Legumes were harvested in August for fodder. Total
fodder production from different treatments was
statistically at par, but the green and dry fodder yields
from second cut of sole Napier hybrid were significantly
higher than the Napier yields obtained in different legume
intercrop combinations (Table 5.5). V. unguiculata given
60 kg P ha gave significantly higher green and dry fodder
yields compared to other legumes and P fertilization
(Table 5.6). The application of 60 kg P ha" recorded 43.3
and 29.0 per cent higher green and dry fodder per hectare
than respective yields with 40 kg P ha”. V unguiculata
recorded significantly higher green and dry fodder yields
among the legumes, while that of C. ternatea was lowest.

Fig. 5.2 Cowpea intercropped with Napier hybrid
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Table 5.5 Fodder yield (t ha™) of Napier hybrid and three legume intercrops

Treatments Green fodder yield Dry fodder yield
Napier Napier Legume Total Napier Napier Legume Total
(1* cut) (2™ cut) (1*cut) (2" cut)
Sole Napier 46.44 18.57 - 65.02 7.56 3.74 - 11.30
40 kg P ha™*
Napier + Cowpea 47.88 8.40 4.05 60.33 7.79 1.69 0.46 9.95
Napier + Clitoria 47.28 6.82 0.64 54.74 7.69 1.38 0.10 9.17
Napier + Lablab 47.23 8.58 2.31 58.12 7.69 1.73 0.36 9.77
60 kg P ha™
Napier + Cowpea 40.56 8.81 6.89 56.25 6.60 1.78 0.78 9.15
Napier + Clitoria 51.78 9.44 0.99 62.20 8.42 1.90 0.15 10.48
Napier + Lablab 53.17 8.74 2.16 64.06 8.65 1.76 0.27 10.68
SEm+t 2.59 0.91 0.61 2.82 0.51 0.18 0.07 0.55
CD at 5% NS 2.82 1.91 NS NS 0.56 0.23 NS
TIFRABT 5.6 BRBIRT BT AT BT AR BT AT IS TASHT AR—BAA! Bl IUST TR YA
Table 5.6 Effect of phosphorus doses on fodder yield (t ha™) of three legumes intercropped with Napier hybrid
Legumes Green fodder yield Dry fodder yield
40 kg P ha™ 60 kg P ha™! Mean 40kgPha'  60kgPha' Mean
Cowpea 4.05 6.89 5.47 0.46 0.78 0.62
Clitoria 0.64 0.99 0.81 0.10 0.15 0.13
Lablab 2.31 2.16 2.23 0.36 0.27 0.31
Mean 2.33 3.34 0.31 0.40
Legumes Phosphorus Interaction Legumes Phosphorus Interaction
SEm+t 0.14 0.11 0.19 0.02 0.01 0.02
CD at 5% 043 0.35 0.60 0.05 0.04 0.07
meﬁmmmaﬂww Community based rangeland management for

JTSAIR T &1 AT IS 9 1R 2015 H 10 TFCTR
&3 TR U O BT oRITTE fAafRyd fhar Tar o | 396 2
TR &7 (i) # f5ef yaR &) Jarg el @1 e, 4
TICIR (IRTTTE &) § TP IR TS °19 BT I8 & forg
DI g TAT 99 T 4 TICIR (TS &) R 2015 T
2016 ¥ S[AT8 @1 TS | 39 Al &l Bl AEN BT TR B
IITAR HF TR (10 WAL & &H), 7e99 T8 (10—20 HHT)
TAT TR (20 WA, 3 1feyp) ALY arer et # fawrfia faan
7T |

a1 & O faAT Sare qen ai—=REmE # ey garef,
ST BRWBIRA UG UIeTeT &l HIAT B Texls dTol &3
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livestock production

A 10 ha community land of Ajeet Nagar village was
developed into Cenchrus ciliaris pasture during 2015. No
tillage operation was done in control block (2 ha), in
pasture block (4 ha), one tilling was done for sowing of
Cenchrus ciliaris grass seeds and in silvi-pasture block (4
ha) two tilling operations were carried out for two
consecutive years i.e. 2015 and 2016. All the three blocks
were again divided into three sub-blocks depending to soil
depth of <10 cm, 10-20 cm and >20 cm.

Soil properties: In control plot and silvi-pasture plot,
higher organic carbon (OC) content, available P and
available K were present in soils having depth less than 10
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rell 1 IEp WR: JE AR AT BT TERIE | IO FIfa
B3N | T & #egH o H STel fET &1 TER1E 10—20 HA.
off g8l gl BT ol AR AIH SATGT AT Sl Bl T Bl HUN
gl T8l TETS 10 WAL | A o, § 62 HfIT A o |
g U BT Y R AE] BT Te1E S AJAR T8 3R
JE ¥ T AL F 1.62 AT SATET AT | Yhayiy €1 6T
Yh AR HeIH BRT H U a1 et Ry @1 gt 9
31ferep o | vy & o, fgdiorosl avaf &1 gup 4R
H¥ T gl H SITeT RET S HegH ud e el | 151 Ud
402 TreTd 3Nfere o (ATfeTanT 5.8) |

TRITE areafer o) fafaeran: st &1 o (rfy sopre
urll B g A SN BT TERgdl H
Hierasra gftc | aRTeR o | BTefife THadiy o1 &1 g
HegH e el | SATeT o, Sfafd wedl g H agadiy g
B T SI1aT o | fgdioTa=l g &1 ovca Tev gl
DI g H B T WS H T 6.4 T[T SATGT T |
(aTfeTeT 5.9) |

cm. The organic carbon content and available P and K
were present in top 5 cm of soil in all the plots. Control
plot represented by no-tilling had higher content of OC
and available P and K as compared to grass (tilled once)
and silvi-pasture plot (tilled for two consecutive years) in
the top 5 cm soil (Table 5.7).

Plant dry matter: Total dry matter of plants was
significantly higher in middle parts of the field (10-20 cm
soil depth) which was 62 per cent higher than the plant dry
matter recorded from <10 cm soil depth of the field. Dry
matter of perennial grasses increased gradually with the
increase in soil depth and deeper soils (> 20 cm) recorded
1.62 times higher dry matter than that of from shallow
soils. The dry matter of annual grasses was significantly
higher in medium soil depth as compared to shallow and
deep soils. In contrast to perennial grasses, significantly
higher dry matter of forbs was recorded in shallow soils
which were 151 and 402 per cent higher than the dry
matter obtained from medium and deep soil depths
(Table 5.8).

Density and botanical composition: The density of
shrub species was statistically similar under different soil
depths. The density of perennial grasses was higher in
deeper soils. The density of annual grasses was
significantly higher in medium deep soils than in shallow
and deep soil depths. The density of forbs was 6.4 times
higher in shallow soil than that recorded in deeper soils
(Table 5.9).

AICTHT 5.7 ST BT AHENAS IRFE! Bl Ja&T & ARSI IR g91d

Table 5.7 Effect of tilling operations on soil chemical properties of community rangelands

OC (%) Available P (kg ha™) Available K (kg ha™")
No-till Onetill Double till No-till One till  Double till No-till One till Double till

Soil depth

5cm 0.167  0.164 0.149 9.08 8.40 6.73 243.12 235.00 210.58

10 cm 0.145 0177 0.138 4.54 3.86 3.11 203.75 236.10 188.14

CD at 5% 0.012 0011 0.010 0.61 0.79 0.60 31.18 NS 19.28
Field depth

Shallow 0.160  0.158 0.152 11.01 4.39 4.68 236.25 244.69 218.35

Medium 0.165  0.178 0.130 4.39 7.19 5.41 199.69 261.33 183.69

Deep 0.143 0175 0.149 5.04 6.81 4.67 234.37 200.63 196.04

CD at 5% 0.014  0.013 0.012 0.75 0.97 0.74 NS 38.91 23.61
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Table 5.8 Dry matter of range plants under different soil depths

Treatments Dry matter (g m?)
Total dry matter Perennial grasses Annual grasses Forbs
Shrub species
Grewia tenax 229.14 133.08 89.76 6.30
Mimosa hamata 214.02 122.02 88.99 3.01
CD at 5% NS NS NS 0.99
Soil depth
Upper depth (<10 cm) 165.94 94.11 63.09 8.74
Medium depth (10-20 cm) 269.56 136.23 129.85 3.48
Deep (>20 cm) 229.24 152.30 75.19 1.74
CD at 5% 45.44 37.44 29.99 1.21
TICTHT 5.9 THEN BT AT 37T TeRTg UR ARNE gl BT O+ Qd fafderar
Table 5.9 Density and botanical composition of range plants under different soil depths
Treatments Density (Plants m'z) Botanical composition (%)
Total plants Perennial Annual Forbs Perennial Annual Forbs
grasses grasses grasses grasses
Shrub species
Grewia tenax 34.56 9.56 16.33 8.67 28.19 46.66 25.15
Mimosa hamata 3422 9.11 20.00 5.11 27.55 56.89 15.55
CD at 5% NS NS NS 2.28 NS NS 7.14
Field depth
Shallow <10 cm 34.33 8.17 11.17 15.00 23.85 32.69 43.46
Medium <20 cm 39.33 9.50 26.50 3.33 23.73 67.06 9.22
Deep > 20 cm 29.50 10.33 16.83 2.33 36.04 55.58 8.38
CD at 5% NS NS 7.44 2.80 9.04 14.50 8.75

TRITE USATferdl &1 mgfd, fageran va o= gt o
T3 e’ W ARIE Ul @l 37gh,
fAYeTdT Ud B9 & e H 8T+ (v Riferafve) ot
Jmgfar 100 wfcrerd off S =REME & AW aE H U TS
(arfetant 5.10) |
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Frequency, abundance and density of range species:
The frequency of Cenchrus ciliaris was 100 per cent in the
upper, middle and lower parts of the field that represent
three soil depths viz. shallow, medium and deep,
respectively (Table 5.10).



\—
&‘ﬁ/) aififes gferde 2017-18
Annual Report 2017-18

UG AT
ICAR

AIeA®T 510 FHEN BT ST T TERTS W ARNNE IAcrdl Bl e, f[Agerdr v g+

Table 5.10 Frequency, abundance and density of range plants under different soil depths
Plant species Frequency (%) Abundance Density

Shallow Medium Deep Shallow  Medium Deep Shallow Medium Deep

Cenchrus ciliaris 100.0 100.0 100.0 4.8 6.2 9.0 4.8 6.2 9.0
Dactyloctenium sindicum 100.0 83.3 83.3 9.7 24.0 7.4 9.7 20.0 6.2
Tephrosia purpurea 100.0 50.0 16.7 13.8 1.0 6.0 13.8 0.5 1.0
Cenchrus setigerus 66.7 66.7 66.7 5.0 5.0 2.0 33 33 1.3
Aristida funiculata 16.7 333 66.7 9.0 10.0 11.3 1.5 33 7.5
Fagonia cretica 16.7 16.7 16.7 4.0 2.0 1.0 0.7 0.3 0.2
Rostellularia adscendens 16.7 333 16.7 3.0 1.0 1.0 0.5 03 0.2
Brachiaria ramosa 0.0 66.7 50.0 0.0 3.8 43 0.0 2.5 2.2
Cenchrus biflorus 0.0 16.7 16.7 0.0 4.0 3.0 0.0 0.7 0.5
Corchorus depressus 0.0 0.0 16.7 0.0 0.0 1.0 0.0 0.0 0.2
Corchorus tridens 0.0 16.7 0.0 0.0 2.0 0.0 0.0 0.3 0.0
Dicoma tomentosa 0.0 0.0 333 0.0 0.0 1.0 0.0 0.0 0.3
Eragrostis tenella 0.0 0.0 16.7 0.0 0.0 3.0 0.0 0.0 0.5
Indigofera cordifolia 0.0 333 0.0 0.0 2.0 0.0 0.0 0.7 0.0
Indigofera linnaei 0.0 333 333 0.0 3.0 1.5 0.0 1.0 0.5
Tribulus terrestris 0.0 16.7 0.0 0.0 1.0 0.0 0.0 0.2 0.0
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Harvesting, processing and value addition of natural
resins and gums

About 20180 Acacia senegal trees were treated with
CAZRI gum inducer resulting in production of
approximately 8.72 t of gum Arabic from different
villages of Barmer, Jodhpur, Nagaur, Jhunjhunun and Pali
districts where farmers have adopted the gum inducing
technology on a large scale. The gum exudation
experiments carried out on rocky range lands of
Bhopalgarh in Jodhpur district for six years to assess the
gum production from 4. senegal trees treated with two
concentrations of CAZRI gum inducer revealed that the
irrigation, manuring and combination of both enhanced
the yield of gum arabic. The yield was maximum when
both treatments (irrigation and manuring) were combined
with half concentration of CAZRI gum inducer
(Table 6.1).

Gum production from the known gum producing
trees (Acacia tortilis, Anogeissus pendula and A.
rotundifolia) and comparatively lesser known trees
(Prosopis juliflora, Balanities aegyptiaca, Cordia gharaf
and C. rothii spp.) was also studied. Tree structural traits
and gum production potential data of these tree species
have been given in Table 6.2.

Value added baked functional food products

Baked functional foods were prepared with
variations of ingredients and measured for puffing
characteristics at pre and post proofing. Six varieties of
breads were prepared using locally available fruits,
vegetables and herbs. The process was standardized for
relative humidity, proofing, kneading time, rolling,

qrferd! 6.1 Al START | AUTeTe, SHYR H HHC A UIw e Sl AT

Table 6.1 Average gum yield of A. senegal under different treatments at Bhopalgarh, Jodhpur

Treatments

Control
Control 4.56
Irrigation (I) 11.24
Manuring (M) 18.31

+M 19.62

Half concentration of

Gum yield (g tree)

Full concentration of gum

gum inducer inducer
36.99 41.63
57.00 81.95
77.34 86.71
110.42 97.25
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Table 6.2 Gum production potential of some arid zone tree species

Tree type Species
Known gum Acacia tortilis
yielding tree

Anogeissus pendula
Anogeissus rotundifolia

Lesser known gum
yielding tree

Prosopis juliflora
Balanites aegyptiaca
Cordia rothii

Cordia gharaf

yfererg Are, 3 ufdera o« 5 ufderd erew) g 5 ufaerd
GIET IS 8101 B A 6T | e &1 s€ H 84
gferera arrer, 4 ufaerd ke, 4 Ui e, 7 Ui e
TAT IR o€ H 84 ufrerd #eT, 3 U I, 5 gfaerd Iadmx
g 5 Uferd 9% TAT THICR S | 84 UfAerd a1er, 4 uforera
A<, 6 UG ad G 6 UG eHIGR & fAsIor &f
AT Ted (T 13T |

@SR Hell Bl STl TR0 # 1T Uie wia aa-id 3
faer

R Bl bl IR fHE a_E), TN, Gl iR
WA & Hell DI BT TR H dler & YA QI HUSRIT
aRRerfoal, aRaer amAE iR fhover & vd fafds
IBRAT ARl (eRed SIdd), argad difever Uae,
fosfaa dfeflelim &7 (3 ufderd) iR AeR BiRaR 96 |
G BT 3D HIfT ATHT 8T T BT e T 137 |
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TEd eTgdd Uiferex dae # g TS, (=64 Hfcrerd,
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e Rerfa & arged diferer Yae § @ W) 018 T |
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GoTdY fobe o el & SAferbed el axell, 42 Hfcrerd gd
45 Fferd el BT 151 & a1 9 Qi 9% gaEm W u

g3 |
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Mean tree Mean DBH Gum yield

height (cm) (cm) (g tree™)
560 38.2 426.0
610 68.3 39.9
670 84.7 261.2
390 29.8 26.0
370 13.2 32.0
360 58.5 156.9
320 38.3 130.3

puffing time and seasoning temperature to carry out
baking in pre-heated oven at 280°C for 25 min. and these
were found 65 per cent, 35 min, 45 min, and 45°C,
respectively. Mint bread ingredients were optimized with
the content of refined wheat flour as 84 per cent, yeast as 3
per cent, oil as 3 per cent, sugar as 5 per cent, and mint
powder as 5 per cent. The composition of whole wheat
flour bread were optimized to 84 per cent flour, 4 per cent
yeast, 4 per cent oil and 7 per cent sugar; Ziziphus bread as
84 per cent flour, 3 per cent oil, 5 per cent sugar and 5 per
cent Ziziphus; tomato bread as 80 per cent flour, 4 per cent
yeast, 6 per cent sugar and 6 per cent tomato.

Development of post harvest technique for date palm
at doka stage

Physical parameters of four date palm cultivar viz.
Barhee, Khalas, Khunezi and Khadrawy fruits harvested
at doka stage maturity were studied with different
packaging materials (plastic punnets, metalized polyester
packets, perforated polyethylene bag (3%) and corrugated
fibre boxes) under two storage condition (room
temperature, refrigerator). Minimum physiological loss
in weight (Barhee-6.4 per cent, Khalas-14 per cent,
Khadrawy-10.8 per cent, Khunezi-4.8 per cent) was
observed in metalized polyester packets under
refrigerated condition. Minimum spoilage (%) was also
found in storage under refrigeration in metalized
polyester packets (Barhee-30 per cent, Khalas-20 per
cent, Khunezi-30 per cent, Khadrawy-30 per cent). Under
solar dehydration, maximum pulp recovery in Barhee was
34.1 per cent when the fruits were dried with seeds for 7
days and 34.1 per cent in Khalas when fruits were dried
with seeds for 5 days. In Khunezi and Khadrawy cultivars,
solar drying of fruits for 9 days with seeds, pulp recovery
was 42.4 per centand 45.3 per cent respectively.
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Management of rootrotin Khejri

Mortality in Khejri

Surveys conducted in Jodhpur district viz. Didhariyo
ki Dhani (Jhalamand Tehsil), Rajor ki Dhani (Luni
Tehsil), Anwana (Bawdi Tehsil), Dabra, Dhudhara, Bara,
Kelwa khurd, Kelwa kalan, Thob, Osian (Osian Tehsil)
and some parts of Sikar district viz., Sagru ki Dhani,
Mawanda, Makdi, Babai, Natha ki Nangal, Napawali,
Ganeshwar (Neem ka thana Tehsil) revealed average 10
per cent mortality in Prosopis cineraria trees and about 10
to 50 per cent trees affected by Ganoderma Ilucidum
fungus. Average tree mortality was 10-15 per cent in in
rainfed areas; while in irrigated areas the extent of
mortality was lower (1-5%).

Antagonistic effect of bio-control agents on G. lucidum

Four virulent bio-control agents were isolated during
survey of problematic sites were identified as
Trichoderma longibrachiatum, T. harzianum, Aspergillus
nidulans and A. ochraceus. All the bio-agents
significantly inhibited the mycelial growth of G. lucidum
over control. Highest mycelium growth inhibition
(44.3%) was recorded in 7. longibrachiatum at 96 hrs.

50 -
W T. longibrachiatum
45
W A. ochraceus
40
35 -

30 -

Mycelial growth reduction (%)

B T. harzianum

M A. nidulans

25 -
20 -
15
10
5 |
0 -

(Fig.7.1)

0 hrs 24 hrs

48 hrs

Time

72 hrs 96 hrs

fora 7.4 9 Fraet &1 d9redf giieT @ wafiafes® @1 gfg W wa
Fig. 7.1 Effect of bio-control agents on growth reduction (%) of G. lucidum
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Poison Food technique against Ganoderma of Bio-
control agents

Antagonistic activity of 7. longibrachiatum against
G. lucidum was tested by poison food technique and
significant inhibition was observed at different
concentrations of 7. longibrachiatum cultural filtrate (Fig.
7.2). Maximum inhibition (75%) was observed in 10 ml
cultural filtrate followed by lower concentrations viz. § ml
(45%), 6ml1 (30%), 4 m1(25%) and 2 m1 (15%).

Effect of residue compost on growth of different bio-
agents

Composts prepared from Prosopis juliflora, neem
(Azadiracta indica), onion (Allium cepa) and weeds like
Calotropis procera, Aerva persica showed significant
reduction in viable propagules of Ganoderma in
colonized root bits after 20, 40 and 60 days interval
(Fig. 7.3). The treatment with 7. harzianum, T.
longibrachiatum and A. nidulans amended with onion

UM MR TRl I )

v ogs s mwa wlﬂ-w“”"""mm

i

A 72 & @f~mEidag gR1 amvl fraddr (I gR1 Ired gftred @1 9fg R a9

Fig. 7.2 Bio-efficacy of T. longibrachium against G. lucidum in poison food technique

Control T4

T1

T1=T. longibrachiatum + T. harziamum + A. nidulans; T2 = T. longibrachiatum + T. harziamum + A. nidulans + onion residue; T3 = 7. longibrachiatum +
T. harziamum + A. nidulans + onion residue + P. juliflora compost; T4 = T longibrachiatum + T. harziamum + A. nidulans + P. juliflora compost; Control

3 7.3 1Al ogftrew SUMART & @St &1 Ui geed

Fig. 7.3 Bits showing colonization of G. lucidum after 60 days of inoculation

(Non amended)
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residue (OR) and P. julifora compost (PJC) was found
superior compared to other treatments. Per cent reduction
in viable propagules of Ganoderma in colonized bits was
60, 85 and 100 per cent respectively at 20, 40 and 60 days
after inoculation as compared with non-amended soil
(Fig.7.3).

Development of Integrated Pest Management
Modules for cumin, groundnut and castor

IPM in castor

Alternaria blight and Leaf Spot (Alternaria
tenuissima, A. porri and A. recini), Cercospora leaf spot
(Cercospora ricinella), Chaetomium atrobrunneum,
Powdery mildew Leveillula taurica, Wilt (Fusarium
solani, Nectria haematococca) and Charcoal Rot
(Macrophomina phaseolina) were recorded as major
fungal diseases in two castor varieties Jwala 48-1 and
GCH-7, whereas, jassids and whitefly (7rialeurodes
ricini) were recorded as the major insect pests.

Per cent disease severity of leaf diseases and
root/stem rots (%) were recorded higher in variety GCH-7
as compared to variety Jwala 48-1. Treatments T2, T5 and
T6 wherein seeds were treated with Trichoderma viride
resulted in statistically significant reduction in fungal
diseases. Whereas, treatments T3, T4, T6 and T7 wherein
crop was sprayed with neem oil twice and subsequently
with Malathion and Dinocap reduced the populations of
jassids and whiteflies significantly. The maximum
reduction in jassids and white fly populations was
recorded from treatment T7 in both the varietiesi.e., Jwala
48-1 and GCH-7 over control treatment.

Higher yields and the maximum reduction of
diseases and insect population were recorded in treatment
T7 wherein soil was amended with neem cake +
vermicompost, seeds treated with Trichoderma viride,
crop sprayed with neem oil twice and subsequently crop
was sprayed with Malathion and Dinocap. The variety
Jwala 48-1 performed better than variety GCH-7. The
maximum seed yield was harvested from treatment T7 in
both the varieties i.e., Jwala 48-1 (28.44 q ha") and GCH-
717.8 gha™) with 24.8 per centand 27.2 per cent increased
yields over control treatment, respectively.

IPM in Cumin

Major fungal diseases in cumin varieties RZ-19 (V1)
and RZ-223(V2) were root wilt (Fusarium oxysporum f.
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sp. cumini), root rot (Fusarium equiseti, Fusarium spp.)
and leaf blight (A/ternaria burnsii, A. alternata) were
observed. The major insect problem in cumin was of
aphids (species Myzus persicae and Hydaphis coriandri).
Data on effect of IPM treatments on pod yield, diseases
and insect pests in Cuminum cyminum are presented in
Table7.1.

The cumin IPM data revealed that variety RZ-19
performed better than RZ-223 with increased seed yields
of 26.3 and 27.9 per cent over control, respectively.
Variety RZ-223 was more susceptible to wilt and root rot
caused by Fusarium species. No significant varietal
differences were observed with regard to severity of
Alternariablight and aphid attack. The highest seed yields

ATfADT 7.1 SIRT H SUS, AT 3R Pl R SUARI B JHTG
Table 7.1 Effect of IPM treatments on yield, diseases and insect pests in cumin

Treatment Yield Wilt and root rot Alternaria blight Aphids
(kg ha'') (%) severity (%) (No. per plant)

VITI 4233 11.33 48.1 15.7
VIT2 436.1 7.33 444 19.0
VIT3 413.9 12.67 48.1 18.0
VI1T4 4733 8.00 25.2 12.3
VIT5 458.9 8.67 28.9 14.7
VI1T6 441.7 6.67 40.7 15.0
VIT7 451.1 7.00 42.2 13.7
VIT8 502.2 3.00 15.6 15.7
VI1T9 530.0 2.33 8.9 7.3
VITI10 419.4 13.33 444 18.7
V2T1 368.9 14.33 50.4 12.0
V2T2 385.0 9.67 444 153
V2T3 379.4 13.67 444 14.0
V2T4 415.0 13.00 222 10.3
V2T5 393.3 12.67 25.2 13.3
V2T6 392.2 8.00 444 14.0
V2T7 401.7 5.67 36.3 13.0
V2T8 4294 5.00 23.7 8.0
VIT9 463.3 3.67 20.7 5.0
VIT10 362.2 16.00 48.1 16.0
CD at 5% 44 .4 4.2 8.2 4.3

#VI= RZ-19; V2=RZ-223; T1= Soil application of neem cake @ 250 kg ha™'; T2= Seed treatment: Trichoderma viride @ 4 g kg
seed; T3= Vermicompost @ 2 t ha'; T4= Chemical control: One spray of Dithane M-45 75% WP @ 2 ml L' mixed with
Dinocap 48% EC @ 2.5 ml L of water; One spray of imidacloprid 17.8 SL @ 0.3 ml L. T5: Botanical: neem oil (2%);
T6: T1+T2; T7: T1+T2 +T3, T8: T1+T2 +T3+ T4; T9: T1+T2 +T3+ T4+ TS, T10: Control: water spray)
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with the maximum reduction in wilt/root rot, Alternaria
blight and aphid population was recorded in both the
varieties in treatment T9 wherein an integrated schedule
of treatments with soil application of neem cake and
vermicompost, Seed treatment with Trichoderma viride
followed by one spray each of Dithane M-45 mixed with
Dinocap, imidacloprid and neem oil was followed as
compared to other combined or sole treatments.
Nevertheless, treatment T8 was statistically at par with the
Treatment T9 wherein all combined treatments were same
as that of T9 but without neem oil spray which did not
adversely affect seed yield. Except for chemical
treatment, sole treatments were statistically recorded at
par with each other with regard to seed yield and effect on
diseases and insect pest.

IPMin groundnut

Three pathogenic fungi were isolated from stem
(Diaporthe sp., Nectria haematococca, and Fusarium
solani), five from leaf (Aspergillus flavus, Lasidiplodia
theobromae, Pseudofusicoccum adansoniae, A. niger and
Fusarium brachygibbosum), one from root (Fusarium
sp.) of two groundnut varieties HNG 10 (V1) and Girnar 2
(V2). Besides this dry root rot and tikka diseases were also
observed. Grey weevils and termites were recorded as the
major insect pests in groundnut. Yield data revealed that
the variety Girnar-2 performed better than variety HNG-
10. Per cent disease severity of leaf diseases and root/stem
rots (%) were recorded higher in variety Girnar-2 as
compared to variety HNG-10. Statistically significantly
higher yields and the maximum reduction of diseases
were recorded in both the varieties in treatments T6 (Soil
application of neem cake @ 250 kg ha” + Vermicompost
@ 5 tha + Seed treatment with Trichoderma viride @ 1
ml L of water and furrow application with Metarhizium)
and T7 (Soil application of neem cake @ 250 kg ha" +
vermicompost @ 2.5 t ha' + seed treatment with
Trichoderma viride @ 1 ml L' of water and furrow
application with Metarhizium + One spray of
Difenaconazole 25% EC @ 1 ml L' of water, Soil
application of imidacloprid 17.8 SL @ 0.3 ml L" of water,
and one spray of Chlorpyrifos 20% EC 0.05%), wherein
an integrated schedule of chemicals and or combination of
treatments was performed as compared to sole treatments.

Soil amendment with neem cake + vermicompost +
seed treatment with Metarhizium was most effective for
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reduction in weevil population. The least plant mortality
due to termites was observed in T7 (Soil application of
neem cake @ 250 kg ha + vermicompost @ 2 tha" + Seed
treatment with Trichoderma viride @ 1 ml L" of water and
furrow application with Metarhizium + One spray of
Difenaconazole 25% EC @ 1 ml L' of water, Soil
application of imidachloprid 17.8 SL @ 0.3 ml L", and
one spray of Chlorpyrifos 20% EC 0.05%,). The plant
mortality per plot due to termites was higher in Girnar 2.

Development of forecasting models for disease
management in clusterbean

Effect of weather parameters on Macrophomina root
rot — (Macrophomina phaseolina (Tassi) Goid and
Alternaria Blight- Alternaria cucumerina var.
cyamopsidis) was studied in RGC-936 and RGC-1003
varieties of clusterbean under managed and unmanaged
cultivation. Variety RGC-936 performed better than
RGC-1003 in yield response as well as disease incidence
and severity in all three sowing dates in managed as well
asinunmanaged plots (Table 7.2).

Rating scale (0-9 score) was used for observation on
Macrophomina root rot and Alternaria blight.
Temperature (Tave), relative humidity (RHave), rainfall
(RF), cloud cover (CC), soil temperature (ST) and soil
moisture (SMC) were observed to be the main factors
supporting the disease incidence in case of root rot while
blight severity was supported by the temperature, relative
humidity, rainy days (RD), cloud cover, and wind speed
(WS). Occurrence of root rot incidence started from 5"
week, 3" week and 5" week respectively in crops sown on
first (4 July 2017), second (19 July 2017) and third (3

TIfART 7.2 TR BT YSAR TR AN 3R FISh & Yde9 BT Y971

Table 7.2 Effect of diseases and pest management on yield of clusterbean

Date of Variety RGC-936 Variety RGC-1003
sowing - . - .
Grain yield Yield loss Grain yield Yield loss
(kg ha™) (%) (kg ha™) (%)
Managed Unmanaged Managed Unmanaged

04-07-17 964.2 392.1 57.2 539.2 278.3 23.7
19-07-17 11304 862.5 26.8 1098.3 806.7 26.5
03-08-17 1117.1 472.9 64.4 597.9 373.3 20.4

98



gars & 9 [t # ST fowl | S T @l ifdrehaH
T 31X ST Bl THIRAT SIS i ef # & &l 78 |

The ARG P G AROII—936 H TafRd iR
JIETAIT el # Ufey o=l U= SfRATT AT 6.2 W 7.5 3R 3.
7 9 6.7 off STafd MROIRA—1003 & IISfIT ISl H T 4.8
W 6.8 STafes TR el # 4.2 ¥ 6.1 o | T TR W AT
DI AT ARGIAI—936 & TR HR H&ferd el # uf
ORI OR HHST: 1.1 W 1.3 T4 0.6 W 0.9 TAT ARGIAT—1003 B
JTETERT SR T el # Uiy u=il 0k HHer 0.6 9 1.7 U
0407l |
<ig Y7 I &1 | H<Ip] Pl belld Ud TRl

g @ ofd b &7 7 A Seaar wR Rera = i,
Afe A B 132 g8 Udbs Y| A= &3l # Fadi bl
=T gTfcrdl &1 e St T o | Heri gf2an, 49 ggir
BT fIaRTT BT ATId AT ST FIewT fhy 77 B8 &F § |
uTE H UdbS] g IR Ve GIbvliTw dT AT el
fSRY daet a1 31 A 1 U1 AT | FdeToT fhy 77 T4 &t
H 7Y gGIT D HAT [N (88) o1 | ETAT (28.3 Uftrerd),
U & Ha™ 9 o el (13.64 wfrerd) e ued (7.58
yfierd) d dieiersal 3 (4.55 UfoRmd) &1 o r # Wai |
|aifde Fw=m H g2 (40.9 UfR@) s T | S g Ag A
B H HETT GfEAT §-T 14.16 I T JbAT Gof fbar
AT | HUSTIRA FATST H HaTil T g Gfdhwd X T Aaieid
THAT AT fITR0T B GaTi # < 17 |
T e & H Paohi B fafderan

e T RS &3 § wN% P 9 Bl A
Hhetl, o, e, 3RS, {31, I8 T WaR 9 &l 31 45
HHAl g, SIRT, A4l Wiw, ordrsd, #ell 9 S
e ofi| Ube FaHIPH & IFAR WH H e
BARGY 91T (3.84 UfRI) USTTicr Haifere off deuedrq
TTNT 310S%T (31.58 URIRI) TigeT §edic] @ Vev YT,
(U 10.53 URTEI) AefSar Hocrel @ 59 AR
(I 5.26 TTCTRIE) T TOIT &7 | T H VT 310897 (26.93
Ifrerd) USIia & g Faigd & § Udbs MY qeadi
BT [OeT (19.23 URRI), TigeT geaict a #RgIf—+T
R % 1538 ufema) fAenSar deerer (1154
gfrerd) Yew Yew (7.69 URea) 9 7w A9agerd (3.86
gfcreTd) BT I R8T | W% G & H Gl BT Jol Ubs
DI HH: 5.94 T 5.42 P Ufcl Al o ufer fa= vam |

99

oMy Sucrfeerf

Research Achievements

August 2017) date of sowing respectively, while blight
appeared from 4", 2" and 6" week respectively. Highest
root rot incidence and blight severity was recorded in the
unmanaged plots of both the varieties for all dates of
sowing.

The average population of whiteflies per leaf varied
from 6.2 to 7.5 and 3.7 to 6.7 respectively in unmanaged
and managed crop of RCG-936, whereas in RCG-1003 it
ranged from 4.3 to 6.8 per leaf in unmanaged plots as
compared to 4.2 to 6.1 in managed plots. Similarly
average number of jassids per leaf varied from 1.1 to 1.3
and 0.6 t0 0.9 in RGC-936 and 0.6 to 1.7 and 0.4 t0 0.7 in
RGC-1003 in unmanaged and managed plots
respectively.

Distribution and abundance of rodents in cold arid
ecosystem

A total of 132 individual rodents belonging to three
families were recorded from six habitats in cold arid
regions of Leh-Ladakh. The distribution of rodents varied
significantly (X’= 85.18; df=5; P<0.01) across the
habitats. M. booduga was widely distributed, as it was
recorded from five habitats followed by Rattus
turkestanicus, which was recorded from two habitats. The
population of M. booduga was maximum (88) in all the
habitats. Maximum number of rodents were recorded
from crop fields (40.9%), followed by godowns and shops
(28.03%), grassland and barren land at foothills (13.64%)
urban fallow (7.58%) and poly houses (4.55%). Loss to
barley and wheat crops due to field mice was 14-16 per
cent. In storage maximum infestation of rodents (Indian
field mice and Turkish rat) was observed in PDS shops
followed by godowns and field storages.

Rodent diversity in Narmada canal command area.

The main crops during kharif were groundnut, pearl
millet, sesame, moong, moth, guar and castor in Narmada
canal command area, whereas during rabi wheat, barley,
cumin, mustard, fennel, celery and fenugreek were the
main crops. The species of rodents encountered during
kharif were dominated by Funambulus pennanti
(36.84%), followed by Tatera indica (31.58%), Golunda
ellioti (10.53%) and Rattus rattus (10.53%), Millardia
meltada (5.26%) and Mus musculus (5.26%). In rabi T.
indica (26.93%) was predominant followed by F
pennanti (19.23%), G. ellioti and Meriones hurrianae
(15.38% each), M. meltada (11.54%), R. rattus (7.69%)
and M. musculus (3.86%). The overall trap index during
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kharif and rabi was 5.94 and 5.42 rodents/100 traps/night
respectively.

Bio-ecological investigation on Bandicota bengalensis

The trapping in the crop fields at the outskirts near
Chokha village of Jodhpur revealed absence of B.
bengalensis during monitoring of spread of B.
bengalensis in various locations of city area. However, in
the residential area of Chopasani its activity was
observed. The population of B. bengalensis was
comparatively less in Basni mandi than Mandore Mandi
area. The trap index during the year ranged between 1.66
to 6.66 rodents/100 traps/day with maximum catches
during March.

Incidence of higher vertebrate pests

Incidence of nilgai and wild boar was severe in
villages of Jodhpur and Nagaur districts. Twenty four
herds of nilgai in the fallows located near crop fields with
a herd size ranging from 2-22 was recorded in villages of
Nagaur and Jodhpur districts. Electrical fencing of crop
fields proved quite effective in preventing nilgai damage.
After electric fencing the production of carrot, wheat and
Isabgol has increased by 2-3 times.
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Solar farming: Crop production and electricity
generation

Performance of crops in agri-voltaic system

Crops were cultivated at interspace areas between
PV arrays of 105 kW agri-voltaic system at Jodhpur
during kharif season of 2017. The interspace area
available for cultivation of crops was 49 per cent of the
total installation area. Crops with low height preferably
less than 50 cm and which can tolerate certain degree of
shade and require less amount of water have been selected
for growing in agri-voltaic system. Following crops have
been grown during kharif season: Vigna radiata (mung
bean), Vigna aconitifolia (moth bean) and Cyamopsis
tetragonoloba (clusterbean) whereas during rabi season
Plantago ovata (isabgol), Cuminum cyminum (cumin),
and Cicer arietinum (chickpea) have been grown (Fig. 8.1
and 8.2). Apart from these arable crops, few medicinal
plants have also been grown as perennial crop in a
separate block with one row PV installation e.g. Aloe vera
(gwarpatha), Cassia angustifolia (sonamukhi) and
Convolvulus pluricaulis (shankhpushpi).

Field experiments on crop production in agri-voltaic
system during kharif showed the effect of shading on crop

Clusterbean

Fig. 8.1 Crops grown in agri-voltaic system during kharif season
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Fig. 8.2 Crops grown in agri-voltaic system during rabi season
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yield. The yield of mung bean (Vigna radiata) was 897 kg
ha” in control plot whereas the average yield in interspace
areas of PV arrays was 735 kg ha™. In interspace areas, the
yield of mung bean near to PV array structure was 704 kg
ha" whereas the yield away from the PV array structure
was 933 kgha™. Similar trend effect of shade on crop yield
was also observed in moth bean (Vigna aconitifolia) and
clusterbean (Cyamopsis tetragonoloba). The yield of
moth bean near PV array structure was 138 kg ha’,
whereas the yield away from the PV array structure was
269 kg ha™. Yield of clusterbean near PV array structure
was 238 kg ha”', whereas the yield away from the PV array
structure was 349 kgha.

Vegetative growth of medicinal crops e.g.
sonamukhi (Cassia angustifolia), gwarpatha (Aloe vera),
shankhpushpi (Convolvulus pluricauli) was also
significantly affected by the shade of PV modules.
Biomass and seed yield of sonamukhi was higher under
half PV coverage than full PV coverage. Even, the leaf
biomass and leaf width of aloe vera was higher under half
PV coverage than under full PV coverage although the
leaf length was higher under full PV coverage, probably
due to the fact that a gap between PV modules are kept in
half PV coverage condition to allow penetration of more
amount of radiation on ground than under full PV
coverage condition.

Soil moisture dynamics in agri-voltaic system

Soil moisture content of different soil layers of 10 cm
thickness and up to 1 m soil depth at different locations
(N=29) within the agri-voltaic system was measured at
weekly interval using micro-Gopher soil moisture probe.
Variations of soil moisture during kharif season of 2017
are presented in Fig. 8.3. Soil moisture content was
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Fig. 8.3 Soil moisture variation at interspace areas of agri-voltaic system during kharif
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always found higher at subsurface layers (30-100 cm)
than surface layers during crop growth period from July to
October. Average soil moisture content at surface layer
was 13.56 per cent whereas at subsurface layer it was 14.7
per cent.

Rainwater harvesting from agri-voltaic system

Water harvesting system to collect rainwater from
top surface of PV module and to store it in an underground
water storage tank has been designed and developed. The
water harvesting system consists of rectangular MS sheet
water collector channels, underground water conveying
PVC pipes of 4 diameter and an underground water
storage tank of 1 lakh litre capacity. The system has a
potential to harvest about 1.5 lakh litre of rain water
from top surface of PV modules in a year at Jodhpur with
an average annual rainfall of 384 mm. The stored
water is to be used for washing PV panels and to provide
supplemental irrigation to the crops to be grown in the
agri-voltaic system. It has been estimated that the
stored water in this reservoir can be used for
supplemental irrigation of 37.5 mm irrigation over an area
of 1 acre.

Energy generation from agri-voltaic system

At Jodhpur, effective solar irradiation to generate
electricity is available for an average of 4-5 hours in a day.
Therefore, 1 kW PV system at Jodhpur is expected to
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generate electricity of4-5 kWh unit per day. Thus, 105 kW
agri-voltaic system in Jodhpur is capable of generating at
least 420 kWh unit of electricity on a clear sunny day. Out
of total 105 kW capacity of the installed system, 100 kW
capacity PV modules are connected with two 50 kW
inverter, which are further connected to local electricity
grid through net metering system. Energy generation from
installed agri-voltaic system was monitored through
SCADA system. Average PV generation during the month
of December and January was found 203 kW in a 50 kW
inverter whereas the average solar irradiation during the
periodis about3.69 kWhm™ day” (Fig. 8.4).

Effect of environmental parameters on solar PV
generation

Temperature of PV module has a negative effect in
solar PV generation. Thus, J-type thermocouple with 32
channel data logger was used to measure ambient
temperature and PV module temperature at 10 minute
interval. It has been observed that PV module temperature
was always about 15-20°C higher than ambient
temperature during day time and thus reduces the solar PV
generation. Deposition of dust has also a negative role on
solar PV generation since it reduces the transparency of
the top glass surface of solar PV module. Cleaning of PV
modules is therefore a regular management practice to get
optimum PV generation. Cleaning with water soaked
wiper once in a week during summer months and once in a
fortnight during winter months has been followed.
Quantification of deposited dust revealed a deposition of
about 19.2 gm” on solar PV module during a period of 15
days. Particle size distribution of deposited dust using

s 8.4 50 fopeiare AR IR IR fAfdHRor gRT AR G Scares &1 <fF e fa=Ta

Fig. 8.4 Daily variation of solar PV generation by a 50 kW inverter and solar irradiation
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laser particle size analyzer showed that particle diameter
of the deposited dust ranged from 231.36 nm (D,,) to
318.03 nm (D).

Development of Phase Change Material (PCM) based
photovoltaic thermal (PVT) hybrid solar dryer

A Phase Change Material (PCM) based photovoltaic
thermal (PV/T) hybrid solar dryer has been designed and
fabricated in such a way that it enabled the combined
production of electric energy and thermal energy from the
photovoltaic panel and flat plate collector. The dryer
consists of a collector unit, drying chamber, DC fan, PV
panel and PCM chamber for thermal storage (Fig. 8.5).
The PV module was provided at left side of solar collector
to operate a DC fan for forced mode of operation. Dryer
having a size 1250 mm x 850 mm was prepared using
galvanised steel sheet (22 gauge), which consist of four
drying trays. The clear window glass (4mm thick) is
provided at the top of box. The area of collector designed
for the dryer is 1.06 m” with a DC fan of 10 watt, which
will be used for exhausting moisture with the help of a
solar panel of 20 Wp (Fig. 8.5). The dimension of two
drying trays made of stainless steel angle frame and
stainless steel wire mesh was 0.84 x 0.60 m and that of two
half trays was 0.40 x 0.60 m. Six plastic pipes are fixed in
the back wall of the dryer just below the trays to introduce
fresh air at the base. A PCM thermal energy storage
system was placed below the drying chamber in
aluminium boxes. The PCM, used were polyethylene

3 8.5 s/ yRacR-g yaref MmemRd Wik T diecd /S gRfie 4R I&hd
Fig. 8.5 PCM based PVT hybrid solar dryer
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Fig. 8.6 Temperature and solar insolation variation with time

glycol (PEG) 600 (melting temperature 17-23°C) during
winter and polyethylene glycol (PEG) 1000 (melting
temperature 33-40°C) during summer season. The boxes
were placed at bottom of the drying chamber and PCM
was stored in these boxes that gets melted during day time
and stores energy in the form of latent and sensible heat.
This stored heat is utilized during night time for drying of
arid fruits and vegetables.

Performance evaluation of PV/T hybrid solar dryer

Ber, gonda, tomato, spinach, carrot, ker and sangri
were dehydrated in PV/T hybrid solar dryer. The
maximum stagnation temperature observed inside the
drying chamber that was 70-74°C and on loading different
produces the maximum temperature reduced to 60-62°C,
when the outside ambient temperature was 23-26°C on a
clear sky condition (from 8:00 hr to 18:00 hr) during the
study (Fig. 8.6). During the drying process, moisture
content of tomato was reduced from 95 per cent (wet
basis) to about 4.5 per cent, in spinach 93 to 4.5 per cent, in
carrot 71 to 12 per cent, in ber 80 to 26 per cent and in
gonda it was reduced from 85 to 10 per cent within 2 to 3
days in solar dryer for tomato, spinach, carrot and gonda
and 8 days for ber (Fig. 8.7). The drying characteristics of
the ber fruit was studied and the drying data were fitted to
four mathematical models. The logarithmic model, which
gave higher values of coefficient of determination and
lower values of reduced chi-square and RMSE was
considered the best for predicting the drying
characteristics of ber fruits. The moisture diffusivity (D)
of ber fruits was 3.34 x 10" m’s” during the experiment for
a loading rate of 18 kg. The average efficiency of the
hybrid photovoltaic thermal (PV/T) solar dryer was 16.7
per cent, respectively.

80
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Fig. 8.7 Variation of moisture content in ber
solar drying against drying time
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Fig. 8.8 Solar dryer for apricot developed at Leh

Solar dryer for apricot at Leh-Ladakh

A tunnel type solar dryer in even span triangular
shape was developed from the wooden frame with the
length 228 c¢cm, width 178 cm and central height 71 cm
(Fig. 8.8). Four drying trays of size 115 cm 78 cm were
provided to hold the 60-70 kg of fresh apricot fruit. The 6
glazing on both the slant were provide to trap the solar
radiation. The side triangular walls were kept of wire
mesh window for moisture evacuation. The solar dryer
was installed in east-west orientation to trap maximum
solar radiation during drying experiments.

Experiments on drying of apricot at Leh were
conducted during August-September in the developed
solar dryer (Fig. 8.9). Drying of halve fruits resulted in
considerable time saving compared to the whole fruits.
Solar drying took 11 days to dry whole fruits from 2.64 to
0.171 kg kg (wet vs. dry matter), whereas halves fruits
(without seed) dried in 6 days from 4.775 t0 0.107 kg kg
(wet vs. dry matter). Experiment also revealed that the
drying of whole fruit was appreciably faster in the newly
developed solar dryer, compared to the existing drying
methods. The moisture content of full fruits in the existing
dryer reduced to 0.858 from initial moisture of 2.594 kg
kg (wetvs. dry matter) after 13 days of operation.

The dried fruits were further analyzed biochemically
at0.107,0.089 and 0.776 kg kg™ (wet vs. dry matter). The
half fruit of developed dryer was found with highest B-
carotene (34.62 mg/100 g) and lycopene (3.24 mg/100 g)
as compared to the full fruits in the newly developed and
existing dryers (Table 8.1).

Apricot drying

=—=Half fruit {solar)

=B—Whole frult [solar)  —a—Wheole frult (Existing Dryer)

Moisture content (ka/ka)
T F

e
o

3 8.9 @ar & T # (B ufy fBa1) 999 &
|1y aRdTT (T 99 I&F gaT)
Fig. 8.9 Change in moisture content (kg kg") of Apricot
with time (wet vs. dry matter)
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Table 8.1 Biochemical analysis of solar dried apricot

Parameters Half fruit

(mg/100 g) (Solar dryer)

B-carotene 34.62

Lycopene 3.24
FeldRT 991 & 7931 @1 faara

qIoN @1 GUd B G s a9 & oy aon &
Folgd (A18T) 99 & I &I e foar | aon &
fRsror | gpd SRl U9 SHal WeRY Al dgM &
forg TRRaRUT AIUG S BT AM@IGd fhar T | R ©
Felad I @ foldl Sa1d Aoty IR SMenRa I+ fasmfaa
fopar T | 39 U FEIH o) ¥ AT TaTE (9T @ forg
TSiIcexr & AT BIFST EI0R g9 17 91 -3 (l1E)
TR Yh HOR HIA ST BT Aok (de19) He 71T T |
Telad & o a1 &I g9 2] o o fawdia fem # gam
% forg U Wiidhe TE S TT T | Jef @l T 100 O
afy e % P PR TG d—axdl g NI dold
AT BT &I RO H A g& @ T | ol & S R
T BT WU fhar 77 (3 8.10) | GRET BRI Bl &7
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Development of pearl millet flakes based instant food
products

Development of flaking machine

To enhance shelf life and convenience for
consumption, pearl millet flaking machine was developed
(Fig. 8.10) and processing parameters were standardized
for production of flakes. The machine consisted of a
feeding hopper (MS sheet, 300 x 300 x 240 mm) with an
agitator for uniform feeding. Roller assembly was made
of hard chrome steel (150 mm and 355 mm length). A
sprockets set was fitted to rotate rollers in opposite
directions to compress the grain for preparation of flakes.
The assembly was getting drive through V-pulley set in
two stages to reduce roller rotation up to 100 rpm. The
machine was mounted on an angle iron frame (565 x 670 x
610 mm). Covers were provided over rotating parts at
both the ends of machine considering ergonomic safety
factor. An electric motor was fitted at the bottom of stand
and rotational power was transmitted to the rollers and
agitator of feeding unit through V-belt pulley assembly.
An outlet tray was fitted at the bottom of stand to collect
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Fig. 8.10 Schematic view of flaking machine
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Fig. 8.11 Flaking machine
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the prepared flakes. The flaking capacity of machine was
found 60-80 kg h” for pearl millet. Cost of the machine
was estimated to be INR 30,000 (Fig. 8.11).

Standardization of processing for pearl millet flakes

Pearl millet flakes were prepared by using machine
at different processing conditions namely T, (3 hrs
soaking), T,(5 min soaking + 5 min steaming), T,(10 min
soaking + 5 min steaming), T, (20 min soaking + 5 min
steaming), T, (30 min soaking + 5 min steaming), T, (10
min soaking + pressure cooking at 15 psi for 1 min), T,(20
min soaking + pressure cooking at 15 psi for 1 min). Pearl
millet flakes were also prepared by hand pounding T, (5
hrs soaking + hand pounding) in a wooden pestle and
mortar.

Thickness and bulk density were measured for the
flakes produced by different treatments. Bulk density
ranged from 345 to 430 kg m”. Highest bulk density was
observed for pressure cooked samples T and T, while bulk
density was least for steamed samples. Lowest bulk
density and thickness was observed forT,(10 min soaking
+ 5 min steaming) and T, (20 min soaking + 5 min
steaming). Other parameters such as fat absorption
capacity, water absorption capacity and solubility index,
emulsification capacity and emulsion stability were also
determined. Based on the desirability of low bulk density
and visual appearance, T, (10 min soaking + 5 min
steaming) and T,(20 min soaking + 5 min steaming) were
selected for further processing.
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Enterprises of Maldharis in Banni area

Banni area comprising of 48 villages is organized
into 19 Panchayats with a population 0of 21,338 (2011-12)
of which Maldharies, the nomadic pastoralist
communities, represent the majority of population. They
are landless and practise migratory pastoralism for their
livelihood. They are dependent on gauchars for their
livestock rearing. Banni buffaloes, kankrej cows, sheep,
goat and camel are their domesticated animals. During
late 1960's, there were approximately 50,000 kankrej
cattle in Banni grasslands. There was severe decline in
human as well as livestock population (sheep and goats)
between 1982 and 1992 due to severe and consecutive
droughts. The decline in population of cows was higher
than that of the buffaloes. Except during this period, the
population of buffaloes has been increasing continuously.
The population of cows, sheep and goat has again
declined between 2007 and 2012. The human: livestock
ratio in Banni grasslands in 2012 was 2.73. Composition
of livestock species indicated the dominance of Banni
buffalo both in terms of number and contribution to
livelihood of pastoralists and overall economy of Banni
grasslands. The kankrej cow is a dual purpose breed.
However, due to mechanization, the use of bullocks of this
breed in agriculture has reduced drastically. Hence,
domestication of kankrej breed only for milk production
is less economical when compared to Banni buffalo. At
least three livelihood options contributed to the annual
income of the households in Banni region. Banni buffalo
rearing (includes sale of milk and milk products; and sale
of milch buffaloes) is the primary occupation for
approximately 70 per cent of households, whereas sheep
and goat rearing accounted for only 3 per cent of
households. Prosopis juliflora based charcoal preparation
is the primary occupation for 20 per cent households and
also a secondary occupation for majority of the
households during drought/low rainfall years/ non-rainy
season. Other occupations include handicrafts, services
and tourism. All the enterprises in Banni grasslands were
labour intensive hence number of working adults in the
family significantly contributed to annual income.
Income from sale of charcoal also significantly
contributed to annual income. Buffalo rearing was found
to be most sustainable from economic, ecological and
socio-cultural parameters.



oMy Sucrfeerf

Research Achievements

Y IR IR RS §H

URURE ToH-d! S (SMSSID) TR SIHGN SHET
3R e Al § A9e |qder fBy TV | HEd des b
SR GUuell THd JIBR AR Sl 8, Sl 8% Arel 1—15
R & <RI AN BIT & | Guell H el HIe- &
JUPHROT (GRTAT) BT Yol BT SN © | STRDR H, Gl Dhacd
FHTT B oY BI SIRTT & STafds JavT 3R I8 H, Ig g,
HER AR JTHITHT B [Ty B ¢ | 59 Jaell & a8 B
BIET S 8, I aferdl o 99 & foly e & €3al o b
fam SraT 2 | o I T TS Afed SEre dR HE UR 15 9,
A1, fHE) @1 AT IRA R @1 ST 2 | 918 H S 7.5 9 10 9.
1. 31 AT & AT Ay (@t § Werv & forg uRuR®
HHRT) H SR AT ® RO 5-6 7EM & fore uww
aroll T&dl © (R 9.1) |

Indigenous technical knowledge at Leh

Extensive field surveys were carried out in Pibiting,
Kishrak, Ufti, Stongday, Sani and Karsha villages
adjoining to Zanskar block of Kargil District and
Ranbirpur, Nimmo and Chushot villages of Leh District
for collecting information on indigenous technology
knowledge (ITKs). Harvesting festival called Srupla, is
held during 1-15 September every year. In Srupla
harvesting tools like sickles etc. are worshipped. In
Zanskar, Srupla is followed only for alfalfa while in
Nubra and Leh, it is followed for wheat, pea, and alfalfa.
When the crop is harvested after Srupla, it is covered by
stalks to save from bird damages. Cabbage is uprooted
along with roots and kept over 15 cm soil on the floor and
again planted in a traditional room for winter storage
called Tsothbang on 7.5 to 10 cm thick layer of soil. This
method has been found suitable for keeping cabbage fresh
for 5-6 months (Fig. 9.1).

Cabbage kept inside Tsothbang

Wwaﬁwwm

L a% . VUSRI HeI—ITT

Underground room for storage-Tsothbang

3 9.1 o8 &F @ HB URFRS S Fomferit

Fig. 9.1 Some indigenous practices of Leh region
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Participatory tree nurseries for enhancing livelihood
and employment

Tree nurseries were established on community lands
in villages Bujawar (Jodhpur), Chandan (Jaisalmer) and
Aati (Barmer) through a series of participatory meetings
involving all villages. The community groups formed in
these villages performed all nursery activities i.e., layout,
fencing, bed preparation, polybag filling, seed sowing,
watering, weeding and care of seedlings. Seedlings/
cuttings of khejri, rohida, kumat, jamun, papaya, ber,
gonda, siris, karanj, amaltas, neem, pomegranate etc.
were raised. The activities were regularly monitored by
the project team from the instititue. The community group
was also involved in infrastructure development, and
price fixing of seedlings etc. About 70,737 seedlings were
produced in lead and satellite nurseries out of while
29,182 seedlings were sold and rest are being maintained.
An earning of Rs. 4,42,252/- was generated by the selling
of seedlings. The revenue generated by sale of seedlings
in each village was deposited in bank account opened in
the name of community group of that particular village.
During the entire project period total twelve off-campus,
four on-campus trainings and one field day along with
several field level interactions were undertaken for
quality planting material production in nurseries. Nursery
management software has also been developed for online
management of the seedling stock and sale.

Improving farm productivity through livestock based
farming system

Performance of dual purpose varieties and fodder
crops

Dual purpose barley (RD 2035), fodder crop lucerne
(Alamdar-51) and fodder beet (JK Kuber) variety were
demonstrated at 28 farmers' fields during rabi season in
Harsolav village of Nagaur District (Fig. 10.1). The grain
yield of improved barley varied from 2.8 to 4.0 t ha” with
an average of 3.4 t ha" and straw yield varied from 4.0 to
5.8 tha'with an average of 4.7 t ha™ at different fields. The
mean increase in grain and straw yield due to improved
variety was 17.8 and 10.9 per cent, respectively, over the
local cultivar. Green fodder yield obtained from six cuts of
lucerne varied from 42.0 to 50.0 t ha™ with an average of
45.9 tha’. Tuber yield of fodder beet was 52.3 t ha' along
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Fig 10.1 Demonstration of barley and lucerne at farmers' field

ISR oY | IRT gHax W 11.2 7 T gICIR AT U<l &
|1 P AT B DI 52.3 ST YA 2acIR USTaR g | Tl
@ SR ST IO dTel &Y IR & IAGA B folg =R
ORI B fe RSTBT IO B el BT 10 foamt & Wat
TR UG fhar 7| 2—3 IR BT F U &Y IR BT 34.1
= U TaCIR AT D W1 28 ¥ 40 4 UfT BaIR SUST
faf= fpari & Wdi IR gof &1 7S |

IORT (TANTATE—17) 3R IR (@MRoiRA—1017) @1
TIER Ie Y arell feAl Bl 26 fhaml & Wdl IR Ude 3iR
SfcRer A7 # HeRid faam T | $9e Srerar {1 @ S
fore (3MSUTTH—2—3) BT 1 U3 fohar 3 | 7arR & I=1d
fore @1 @i aa T USTaR 683 foh. 3. TR gacaR & <TT
520 ¥ 850 foh 3T UftT TR &1 &f T8 3R AR & ARId
ISR 1157 fHT. Ui gaCaR & 1T 800 | 1500 fh.3T.
TARCIR Tof B T3 (R 102)| 9o @ I=d fav
(@dIUATE—17) &) & &1 3id YR 1203 fHam ufa
IR B W 1020 3 1450 f.T7. U TaCIR Tb <of
TS | I el ) ol § It fhv & BIROT 9ToiRT &
TS AR 3 BT IUST H HAA: 17.6 AR 8.8 T gheg
g8 | o aRE I e @) g T @) 9 fhe
(3MSUTTH 2—3) @ IS 3IR A DI IUST H HHI: 13.9 AR
6.2 Ufererd &1 gfg g2 |

Y& IR UDHIHd B YUTTerai b1 Jeaid
faf= aeal F1 s

Tfg SR & BT, HYH AR g3 I & @i
fIwRrd waipa BN yonfel & faf= gcai &1 Jeaied

with 11.2 t ha” fresh leaf. For producing good quality of
green fodder during summer season, cultivation practices
of pearl millet fodder (Rijka bajri) were also demonstrated
at 10 farmers' fields. Green fodder yield obtained from 2-3
cuts varied from 28 to 40 t ha" in different farmers fields

with an average of 34.1 tha”.

Dual purpose varieties of pearl millet (MPMH-17)
and clusterbean (RGC-1017) were demonstrated in sole
and intercropping systems at 26 farmers' fields. Besides
this, mung bean (IPM 2-3) was also demonstrated. The
seed yield of improved variety of clusterbean varied from
520 to 850 kg ha' with an average of 683 kg ha" and straw
yield ranged from 800 to 1500 kg ha™ with an average of
1157 kg ha' (Fig. 10.2). Grain yield of improved variety of
pearl millet (MPMH-17) varied from 1020 to 1450 kg ha™
with an average of 1203 kg ha”. The increase in grain and
stover yields of pearl millet due to improved variety was
17.6 and 8.8 per cent, respectively over the local cultivars.
Similarly, grain and stover yields of mung bean (IPM 2-3)
increased by 13.9 and 6.2 per cent, over the local cultivars.

On farm assessment of integrated farming systems
Performance of different components

The integrated farming systems developed at small,
medium and large farmers' fields of village Utamber were
assessed for the performance of different components of
the system. The yields of wheat and cumin increased by
15.8 and 16.7 per cent, respectively due to improved
production technologies, as compared to farmers' practice
(Table 10.1). Higher yield of mustard was obtained by
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Fig. 10.2 Grain and stover yields of improved dual purpose varieties of pearl millet, clusterbean and mung bean
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DI JAAT H I+ TG THId] B HIROT g, 3R SR DI
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medium farmers followed by small farmers. The increase
in yields of pearl millet and mung bean due to improved
crop production technologies was 18 and 14 per cent,
respectively. The increase in yields was 12.5, 23.2 and
18.2 per cent for pearl millet, 11.6, 14.3 and 15.6 for mung
bean at the large, medium and small farmers' fields,
respectively. Crop diversification, vegetable cultivation
and livestock management practices were included to
increase the production and income of the farmers. The

TIfT®T 10.1 ISR 19 H BIC, AeH 3R I3 fGAMI & Wdl W ThIpd By
yonferal 3 =1 saal @1 Uemar
Table 10.1 Grain yield of crops under different integrated farming systems in fields of different
categories of farmers in Utamber village

Farmers Farming Treatments
Category system
Large Arable Farmer practice
Improved practice
Agri-horti Crop + gonda/ ber
Medium Arable Farmer practice
Improved practice
Agri-horti Crop + gonda/ ber
Small Arable Farmer practice
Improved practice
Agri-horti Crop + gonda/ ber
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Grain yield (kg ha™)

Wheat Cumin Pearl millet Mung bean
3900 500 1200 430
4400 570 1350 480
4300 530 1320 460
3900 560 1420 420
4500 650 1750 480
4400 620 1700 470
3400 400 1100 450
4000 480 1300 520
4100 450 1270 500
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increased returns from the system due to improved
practices were 14.7, 15.2 and 17.5 per cent compared to
farmers' practices at large, medium and small farms,
respectively during rabi season (Table 10.2). The
contribution from vegetable production was higher in the
income of large and medium farmers compared to small
farmers, while the contribution of livestock components
was higher in the income of small farmers compared to
large and medium farmers.

During rabi season, wheat (Raj-4120, cumin (GC-4)
and mustard (RGN-229) varieties were grown with
improved package of practices which increased the yield
by 13.5, 16.6 and 14.7 per cent, respectively. Five
demonstrations on vegetable cultivation (spinach and
radish) were conducted in rabi season. One off-campus
training on cultivation of fodder pearl millet in summer
season and six group discussions on different themes were
also organized.

Livestock management: Animal nutrition and health
training programme was organized for improving
livestock productivity, in which 40 farmers and youth
participated. Demonstration and dissemination of
scientific technologies of balanced feeding, importance of
mineral-vitamins in ration and prevention of diseases and
health care for optimum livestock production (Fig 10.3)
was undertaken during the programme. During this camp

I 10.2 ISTRR TG H I A & SR UDIhd By Yol & =chl | Afoid
Table 10.2 Economic returns from integrated farming system components at Utamber village during rabi season

Farmers Component Gross returns (Rs.) Mean gross returns Contribution
category Farmer Improved Rs.) (%)
practice practice

Large Crops 70350 82209 76280 71.9
Livestock 16200 17100 16650 15.7
Vegetables 12300 14100 13200 124
Total 98850 113409 106130

Medium Crops 75175 87247 81211 70.9
Livestock 15500 17400 16450 144
Vegetables 15800 18050 16925 14.8
Total 106475 122697 114586

Small Crops 59125 70495 64810 74.0
Livestock 15200 16900 16050 18.3
Vegetables 6200 7200 6700 7.7
Total 80525 94595 87560
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Fig 10.3 Veterinary advice and treatment of animals at farmers' field
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118 buffaloes, cows and goats belonging to 20 farmers
were dewormed and treated.

Extension and capacity building

A total of 35 field demonstrations of different kharif
(pearl millet, clusterbean and mung bean), rabi (mustard
and cumin) and summer (fodder pearl millet) crops were
conducted in Utambar village. Improved varieties of pearl
millet (MPMH-17), mung bean (GM-4), clusterbean
(RGM-112), mustard (Lakshmi), cumin (GC-4) and
fodder pearl millet (Avani cut) were provided to farmers
for improving crop productivity. The productivity of
fodder pearl millet under farmers' conditions was 4 to 5 t
ha”in two cuttings. Improved varieties of mung bean and
clusterbean yielded significantly higher than local seed
material used by farmers. The increase in yield due to
improved crop production technologies was 17.7, 10.9
and 14.1 per cent, respectively for pearl millet,
clusterbean and mung bean (Table 10.3).

Adoption quotient of improved cultivars of different
crops

The difference in Adoption Quotient (AQ) for
different crops during this year was highest in mung bean

qIT®T 10.3 TWRIG B I (Gl BT [FAFI & Wdl R ygeA
Table 10.3. Perfomance of improved varieties of kharif crops at farmers’ fields

Crop Variety No. of Yield (kg ha™)
TSI A Improved Farmers’ Increase due to
practice practice improved practice (%)
Grain Stover Grain Stover Grain Stover
Pearl millet MPMH-17 4 1463 2633 1240 2430 17.711 8.40
Clusterbean RGM-112 4 558 1063 503 975 10.89 8.94
Mung bean IPM-2-3 5 494 552 433 526 14.08 4.88
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TTaT AT ST, SOTferdl UG datrell | favar ar (R
10.4) | T8 SHIAT MBI TRE HTH PR I8! & | Solferdr i

followed by wheat, clusterbean and cumin (Table 10.4).
The difference was less in case of pearl millet (15%) and
least in rapeseed and mustard.

Dissemination of CAZRI developed solar devices and
their refinement

Dissemination of Technology

A total of twelve units of animal feed solar cooker
were fabricated and installed in selected villages viz.,
Rajasni village of Osian tehsil, ICAR-CAZRI Model
village Ujaliya of Baori tehsil, Dantiwara village of
Mandor tehsil in Jodhpur district and Kalali village of
Rohat tehsil of Pali district (Fig. 10.4). These devices are
working properly. Feedback from residents of Ujaliya

drferel 10.4 AT ®¥Icll &1 S~Id fbedl Bl S BT Fur

Table 10.4. Adoption quotient of improved cultivars of different crops

Farmers category Pearl millet = Mung bean
Beneficiary farmers (Nos.) 100 92
Non-beneficiary farmers (Nos.) 85 56
Difference in adoption quotient (%) 15 36

%310.4%Tﬁfﬁﬁ?mﬁﬁﬁ?s—cmﬁ

Clusterbean ~ Wheat Cumin Rapeseed & mustard
92.3 96.8 76.2 72.7
58.0 62.0 53.0 65.0
343 34.8 23.2 7.7

Fig. 10.4 Installation of solar devices at various villages
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village indicated the suitability of the devices for cooking
animal feed for 4-5 animals.

Ten inclined solar dryers were distributed in Rajasni
and Binjwariya village of Osian tehsil, ICAR-CAZRI
Model village Ujaliya of Baori tehsil, Dantiwara village
of Mandor tehsil in Jodhpur district, Kalali village of
Rohat tehsil of Pali, ICAR-KVK, CAZRI, Jodhpur and
RRS-CAZRI, Jaisalmer. The economic evaluation of the
solar dryer revealed that high value of investment rate of
return (84.4%) and low value of payback period (1.42
years) make the dryer unit very cost efficient. Non
tracking cookers have been installed in Rajasani village of
Osian tehsil of Jodhpur and at RRS-CAZRI, Pali and
farmers found it suitable for cooking food for a family of
4-5 members. It was also liked because it did not require
any tracking. However, problem of dust and vapour
trapping between glazings was reported. Solar PV dusters
were distributed in [CAR-CAZRI Model village Ujaliya
of Baori tehsil, Binjwariya village of Osian tehsil in
Jodhpur district and Kharda village of Pali district.

Feedback and refinement

Inclined solar dryer, non tracking solar cooker and
solar PV duster were found efficient at the farmers' field.
Farmers found some constraints with these solar devices
in terms of quality of dried prouduct obtained from dryer,
loading and unloading of feed in the cooker and agitator of
PV duster getting stuck in the powder. In view of the
constraints and difficulites faced by the farmers,
refinement in the solar devices was made. A blackened GI
sheet has been inserted to use the solar dryer in the indirect
mode to ensure the original colour and flavour of the
product. Toughened glass has been used in animal feed
and non tracking solar cooker so that it can be cleaned
casily by the users. Provision has been made in animal
feed solar cooker to enable one person to load and unload
the feed material and the agitator of the solar PV duster
was improved for preventing its getting stuck in the
powder.

Sustainable livelihood interventions for augmenting
small land holders income of farmers

Bench Mark Survey: Abenchmark survey comprising of
250 partner farmers from Rajwa, Sirodi, Popawas and
Ghantiyala of Popawas village panchayat was conducted.
The majority of the respondents (34%) are of medium size
of land holding (2.0-4.0 ha) category followed by small
(27.2%), large (19.6%) and marginal (18.8%) categories.
It was also found that farming is the primary occupation
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for all the selected families. Low economic yield per unit
area in crops and livestock, low soil fertility,
monocropping and water scarcity were the major
problems identified through Participatory Rural
Appraisal.

Crop module interventions: The production of kharif
crops was enhanced by providing improved seeds along
with its scientific cultivation practices for a total area of 54
ha to 179 partner farmers on various crops viz., pearl
millet (30 ha), mung bean (20 ha), moth bean and
clusterbean (2 ha each). The results are given in Table
10.5.

Scientific vegetable cultivation: Eighty demonstrations
of improved varieties of arid vegetable crops namely
tinda, guar and cucumber were conducted on farmers'
fields during summer 2017 to enhance farmers' income
through crop diversification. In farmers' fields, tinda and
clusterbean showed significant yield increase of 33.33 per
cent over the local, whereas the cucumber showed 27.58
per cent yield increase over the existing variety (Table
10.6). The benefit cost (B:C) ratio of Tinda was highest
(2.62) followed by clusterbean (2.54) and Snap Melon
(1.67). As compared to the local, the green chilli yield was
increased by 102.6 per cent and red chilli yield increased
by 180 per cent.

dIfeTT 105 fHAMT @ W IR SId SRIG Bl dI B! BT gaH
Table 10.5 Performance of improved varieties of kharif crops at farmers’ field

Crop Variety No. of Area Grain yield (kg hal) Per cent
farmers (ha) Improved Local o
Pearl millet MPMH-17 100 30 1364 1076 26.7
Moth bean CAZRI Moth Bean-2 12 2 506 327 54.7
Mung bean IPM 2-3 12 20 479 275 74.2
Clusterbean RGC-1033 12 2 11.42 837 36.4
d1feTdT 10.6 feal & Wd R ST, R R ddhs! BT Y9+
Table 10.6 Clusterbean, tinda and cucumber demonstrations
Vegetable Variety Demonstrations Yield (kg ha™) Per cent increase
i) Improved practice Farmers practice 0 el
Clusterbean  Geetha-51 20 2810 2190 28.3
Tinda Golden Tinda 20 6040 4550 32.7
Snap Melon  Kesari Anmol 10 4500 3510 28.2
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Scientific management of arid orchards: Under
horticulture development, 600 seedlings of Ber (Gola)
and 80 seedlings of Gonda (local) were distributed. The
survival rate of ber trees varied from 51-53 per cent,
whereas it was 92.5 per cent in case of Gonda.

Community oriented sheep breed improvement: Rams
of superior Marwari breed were provided to 15 partner
farmers of Popawas panchayat for genetic improvement
of'their flocks.

Systematic assessment of soil fertility: A total of 52 soil
health cards were distributed World Soil Day. Further 31
water samples are also analyzed for salinity and reports
were given to the respective farmers.

Effect of CAZRI multi-nutrient feed block (MNFB) on
milk production of dairy cows and buffaloes: Under
Livestock interventions, the dairy cows and buffaloes of
partner farmers were fed with CAZRI - multi nutrient feed
blocks @ 2 blocks/month for 3 months along with locally
available fodder and straw ad libitum, and an increase of
5.2 per cent in milk production both MNFB fed dairy
cows and buffaloes was observed.

Training on rodent management

Training and demonstration on bait preparation and
bait delivery technique was given to the farmers of
villages, Padsala and Kapooria (Jodhpur), Golasan
(Jalore) and Jasrana (Naguar). Besides these, farmers
from the adopted villages of KVK, Jodhpur visited the
laboratory and were briefed about the importance of
rodents in agriculture and management techniques.
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Training on orchard sanitation
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Extension activities at Leh under Tribal Sub Plan

Under TSP various training programme for farmers'
on weed management, women self help group awareness
camp, economic prospects of Ladakh, protected
cultivation technologies for cold desert, community seed
bank, orchard sanitation, potato planting techniques etc.
were organized by CAZRI, Regional Research Station,
Leh. Training was imparted to 430 farmers from
Khardong, Igoo, Takmachik, Domkhar, Likir,
Choglamsar and Kuksow villages. World Environment
Day, Earth Day and Women's Day were also celebrated
among farmers' of various villages in Leh. Seeds of
vegetables and food grain crops were also distributed to
the farmers.

Training on community seed bank

Livelihood improvement of scheduled tribe farmers
through improved agricultural interventions

Agricultural inputs viz. 4800 kg certified seeds of
wheat var. Raj 4120 and 3000 kg DAP were distibuted to
120 tribal farmers for enhancing the agricultural
productivity. This program was undertaken in village
Bakhatpura, tehsil Garhi, district Banswara under TSP of
AICRP (NSP-Crops).
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Input distribution programme for the farmers of village Bakhatpura, district Banswara for livelihood improvement
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Crop Cafeteria

Ninety varieties of arid zone crops, viz., pearl millet
(20), clusterbean (20), mung bean (20), moth bean (20)
and sesame (10) were grown in 'Crop Cafeteria' to
demonstrate their comparative performance and
characteristics to the farmers, researchers, administrators,
planners and students. Over 4000 farmers, 800 students,
officials from ICAR and state agriculture department and
the public representatives visited this Cafeteria during the
season. The visitors appreciated the efforts for live
demonstration of crops for the benefit of farming
community of arid zone and awareness among different
stakeholders.

framt &R SRl gRT Tolld BA IS BT YH

Crop cafeteria visited by farmers and various officials

ENRICE RG]

HRT 7ITq FRT 7RG Ul & ded A= Trdl & fsam
BT HY Farsil, Y 11 9 A w9 9 499 3 T
AT fhar ST B | 59 BrRAHH & I 22 dsid

Mera Gaon Mera Gaurav Initiative

The Institute provided agriculture information,
knowledge and advisories to farmers on regular basis in
adopted villages under Mera Gaon Mera Gaurav
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Outreach Extension Activities

initiative. Under this programme 22 teams of scientists
(each team consisting of four scientists) identified 103
villages surrounding Jodhpur. Scientists were in touch
with the selected villagers and provided them information
on technical and other related aspects. Scientists have
been monitoring the process of adoption of agricultural
technologies by the farmers through use of radio, local
newspapers, mobile messages, video, exhibition and local
media.

Agricultural Technology and Information Centre
(ATIC)

Under single window service system, 9345 farmers/
farm women/student/trainees and state/central officers
visited ATIC and were appraised of institute technologies
and activities. There was a sale of 19,121 kg seeds of
improved varieties of crops, out of which 16,848 kg was
of kharif crops i.e. pearl millet (CZP-9802), mung bean
(IPM-2-3), moth bean (CZM-2), clusterbean (RGC-1003,
RGC-1033, RMG-112, HG-365, HG-2-20), cowpea (RC-
101), grasses (C. ciliaris, C. setigerus, CAZRI-75,
CAZRI-76, mix seed), water melon etc. and 2,273 kg was
of rabi crops e.g. mustard (Laxmi) and cumin (GC-4).
Besides these, 72,440 seedlings of horticultural, forestry,
ornamental and medicinal plants were sold to farmers.
Among other activities, ATIC facilitated analysis of 1107

e # fafds sl A S @
State wise group visitors at Institute

State No. of Farmers Student/ Trainees Central/State Total
groups officers
Male Female  Male Female @ Male  Female Male Female
Rajasthan 86 5860 1115 664 519 195 05 6719 1639
Gujarat 11 129 280 166 103 07 01 302 384
Haryana 03 34 - ---- - 02 - 36 -—-
Karnataka 02 --- --- 29 59 01 02 30 61
Maharashtra 01 - - 23 36 -- -- 23 36
Himachal Pradesh 01 --- - 23 36 -- -- 23 36
Uttar Pradesh 01 - --- 29 16 05 -- 34 16
Total 105 6088 1395 911 733 210 08 7209 2136
(77.14%) (22.86%)
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soil and water samples received from farmers, sale of milk
and animal feed products, aloe vera value added products
etc. and generated total revenue of Rs. 41,69,132.

Farmer's registration on m-Kisan portal

Details of farmers visiting the Institute during 2017-
18 including their mobile number and the cropping
practices followed by them were collected and registered
in m-Kisan portal. During 2017-18, the Institute started
sending online messages to the registered farmers
regarding programmes to be conducted for them. A total
of 607 farmers were enrolled in the portal during Kisan
Melathis year.

DD Kisan channel and All India Radio

Scientists of the Institute were empanelled in the list
of experts of DD Kisan. Three live discussion/talks were
given by our scientists. The extension activities of CAZRI
were media coverage by DD Kisan and DD Rajasthan
channels. Scientists and SMSs from various stations and
KVKs delivered 48 radio talks on All India Radio
covering various aspects of improved agricultural
practices.

Trainings organized for farmers: 278 trainings were
organized at Jodhpur, various Regional Research Stations
and KVKs of the institute in whic.h 7656 farmers
participated

HIoN] IRAR 3R T1at # mAfTd fhamt & forw ufderor srisa

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

Subject

Jodhpur

Cultivation of fodder crops and livestock management,
Harsolav, Nagaur

Improved kharif cultivation practices, Utamber

Supplementation of animal feed and health management,
Utamber

Agronomic practices
Horticulture

Organic farming
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On-campus Off-campus

No. of No. of No. of No. of
courses trainees courses trainees

-- -- 01 25

-- -- 01 20

-- -- 01 20

-- -- 03 32

-- -- 02 293

-- -- 01 08



Subject

Food preservation and plant protection

Rodent management in crops/grain storage

Agriculture

Orchard sanitation

Plant Protection

Crop diversification & quality fruit production
Animal health camp

Community seed bank

On-campus
No. of No. of
courses trainees

Regional Research Station, Bikaner
10

Regional Research Station, Leh

303

Regional Research Station and KVK, Bhuj

Agronomy
Horticulture
Plant Protection

Soil & Water Conservation

Crop Diversification

Crop Production
Horticulture
Plant Protection
Home Science
Animal Science

Agriculture Extension

Crop Production
Horticulture

Plant Protection
Home Science
Animal Husbandry

Agriculture Extension

02
04
03
Regional Research Station, Pali
01
KVK, Pali
07
06
05
05
05
06
KVK, Jodhpur
03
07
04
05
05
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42

111

117

20

210

180

140

150

140

180

84
217
118
156

139

TR TRt

Outreach Extension Activities

No. of
courses

05

13

02
01
01
01

01

09

08

07

04

02

13

10

09

07

05

11

16
13
15
13
12

13

No. of
trainees

38

318

109
38
14
50

49

194

137

156

66

40

339

280

270

210

150

310

624
300
352
311
302

294
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g ufea ueeli=: d¥em= g smafoa fafr= aifim Front line demonstration: About 2202 farmers

UfT IS (Th.UeA.S1.) BRIGH! B IRT SITHIT 2202 HuD benefitted from various FLD programs conducted by the
SR 7;3?3 | Institute in different villages.

qY 2017—2018 ¥ fby T IR dfed s

Front line demonstrations (FLD) undertaken during 2017-18

Thematic area Demonstrations Beneficiaries
Jodhpur

Kharif crops 147 127

Grasses 11 11

Horti-pasture 12 12

Rabi crops 57 43

Regional Research Station, Leh

Weed management in vegetables 01 01
Earthing-up in potato 01 01
Evaluation of new crops and cultivars 05 05
Weed management in onion, carrot, flowers and cauliflower 01 01
Weed management in onion and carrot 01 01
Wheel Hoe demonstration 01 01
Weed control in potato 01 01
KVK, Bhuj
Soil & Water Conservation 30 30
Agronomy 46 46
Horticulture 30 30
Plant Protection 30 30
FLDs under NMOOP scheme 265 265
KVK, Pali
Kharif crops 240 240
Rabi crops 329 329
Fodder Production 40 40
KVK, Jodhpur
Crop Production 300 300
Horticulture 72 72
Plant Protection 200 200
Home Science 110 110
Animal Husbandry 187 187
Agroforestry 85 85
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Outreach Extension Activities

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 also celebrated by KVKs and
divisions of the Institute.

qY¥ 2017—18 H YRR UfeToT HRi%GH

Sponsored training programmes during year 2017-18

Name of Programs Participants (Nos.) Sponsored by
Male Female Total
Jodhpur
Farmer-Scientist Interaction at Ajitnagar 16 -- 16 ICARDA
Regional Research Station, Leh
Women self help group on Pashmina 08 12 20 NMSHE
Animal health camp 34 16 50 NMSHE
Crop diversification & quality fruit production 10 04 14 NMSHE
Regional Research Station, Bikaner
D &AW BN IATEDhd] gl Dl TAaH dHDh 63 00 63 ATMA, Bikaner
h &3 H & BE gdu gd fafafteRer o Swa 62 00 62  ATMA, Bikaner
RERICY
h &3 H aul STl HREAT Y GRS 55 00 55 ATMA, Bikaner
Y &l H ARMME A v ug) vees 34 30 64  ATMA, Bikaner
I &F § AT BN Yol Td IEM ddEd 59 00 59 ATMA, Bikaner
Regional Research Station, Pali
Scientist farmers interface meeting on ‘Soil salinity: problems 19 00 35 ITC and Sarv Mangal
and solutions’ Gramin Vikas Sansthan
Crop diversification in transitional plain of Luni basin 60 00 60 ITC and Sarv Mangal
Gramin Vikas Sansthan
KVK, Pali
Increasing production & productivity of crops 150 00 150 ATMA
Propagation technique of arid fruit plants 120 30 150 Deptt. of Hort.
Package of practice of improved cultivation of spices crops 150 00 150 Deptt. of Hort.
Soil health and fertility management 200 100 300 ATMA
Farm machinery, tools and implements 120 30 150 ATMA
Economic empowerment of women 140 10 150 ATMA
Capacity building and group dynamics 60 00 60 ATMA
KVK, Jodhpur
Oilseed crop cultivation in kharif season 45 00 45 ATMA, Jodhpur
Fruit plant propagation technique 21 00 21 ATMA, Jodhpur
Improved kharif crop cultivation practices 00 30 30 ATMA, Jodhpur
Dairy farming 33 00 33 ATMA, Jodhpur
IPM & IDM management in kharif pulses 25 00 25 ATMA, Jodhpur
Organic farming 23 00 23 ATMA, Jodhpur
Integrated farming 00 30 30 ATMA, Jodhpur
Arid fruit production 31 00 31 ATMA, Jaisalmer
Dairy farming and nutrition management 30 00 30 ATMA, Jodhpur
Orchard management in arid region 27 00 27 ATMA, Jodhpur
Rabi crop cultivation practices 25 00 25 ATMA, Jodhpur
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Name of Programs

Plant protection measures in mustard & chickpea
Grading and storage of farm products

New agricultural technologies for higher income
Plant protection measures in pulse crops

Cattle feed management for milch animal
Integrated farming

Cattle feed management

ddld gRT AT TR TTicfafert
Extension activities organized by KVKs

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 day

Soil analysis

Exposure visits

Animal health camp

Farm science club conveners meet
New India Sankalp Se Siddhi - Manthan

Web-tele caste of PM honorable Sh. Narendra Modi in
Krishi Unaati Mela

Swachchh Bharat abhiyan pakhwara

Jan chetna abhiyan

Participants (Nos.) Sponsored by
Male Female Total
28 00 28 ATMA, Jodhpur
36 00 36 NIAM, Jaipur
00 39 39 ATMA, Barmer
29 00 29 ATMA, Nagaur
32 00 32 ATMA, Jodhpur
39 00 39 IFFCO, Jodhpur
27 00 27 ATMA, Barmer
KVK, Pali KVK, Jodhpur KVK, Bhuj
20 07 02
01 01 01
27 04 07
01 12 -
30 06 02
53 05 --
31 09 --
121 119 05
41 47 07
04 16 --
04 10 --
12 05 14
33 216 185
57 65 109
54 59 348
26 18 15
11 03 --
04 06 --
01 01 01
01 01 01
01 01 01
243 228 102
11 06 --
01 04 --
04 - -
01 01 01
01 01 01
05 02 01
01 01 01
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Outreach Extension Activities

Exhibitions: In order to create awareness about the
research achievements and latest technologies of
agriculture, to reach the masses and create awareness
among the people. Institute organized 19 exhibitions on
the following occasions and participated in Government
of India, Government of Rajasthan departments and other
institutes programs viz. Kisan Mela, Workshop, Training,
Field days etc.

TR gRT Uil &7 e e agHTiTar

Exhibitions organized/participated by the Institute

Date Occasion

April 20, 2017
Production

May 24-26, 2017
August 21,2017
September 07, 2017
September 15, 2017
October 06, 2017
October 07, 2017
November 07-09, 2017
November 25, 2017
December 08, 2017
January 05-14, 2018
January 23, 2018
January 28-31, 2018
January 30, 2018

Field day on Bajra Crop
Kisan Mela

Kisan Mela on Groundnut

National Sheep and Wool Fair
Ber Day and Arid Fruit Show
Scientists Interaction on Solar Energy

24" Sarson Krishi Vigyan Mela
National Science Day

February 03, 2018
February 26-28, 2018

March 16-19, 2018
Workshop of Krishi Vigyan Kendra

Kisan Mela on “Arid Horticulture”
Kisan Mela at KVK, Pali

March 17, 2018
March 26, 2018

Training on Livestock Intervention and Forage

Global Rajasthan Agri. Tech Meet, GRAM-2017
Sankalp Se Siddhi, New India Movement
Kisan Mela on “Agriculture and Animal Science”.

Global Rajasthan Agri. Tech Meet, GRAM-2017
Farmers and Scientists Interaction on Solar Energy

Paschimi Rajasthan Hastslip Udyog Utsav-2018

Western Regional Agriculture Fair-2018
Mera Gaon Mera Gaurav-Project, Farmers and

Rastriya Krishi Unnati Mela and 10" National

Place
Village Harsolav, Nagaur

R.A.C. Ground, Kota

ICAR-CAZRI, KVK, Jodhpur

Village Rohicha Kalla, Jodhpur

Agriculture University, Mandore, Jodhpur
PD, ATMA, Bikaner

ICAR-CSWRI, Arid Region Campus, Bikaner
MPUAT, Udaipur

Village Beenjwaria, Jodhpur

ICAR-CSWRI, Avikanagar, Tonk

Ravan ka Chabutra, Jodhpur

ICAR-CAZRI, Jodhpur

Jodhpur Agriculture University, Mandore, Jodhpur
Lunawas Kalla, Jodhpur

ICAR-DRMR, Bharatpur
MNIT, Jaipur
ICAR-IARI, Pusa krishi mela ground, New Delhi

ICAR-CIAH, Bikaner
ICAR-CAZRI, KVK, Pali
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ifE® TUGT Yae Ud aTforsdteol
Intellectual Property Management and
Commercialization

wReE ANl wee a8 (EITHy) ° doNl U
sfalRad wxermetl & g Fosiar smoe i &= |
HETIAT U&= D |

e Cairn Foundation for conducting community
development project wherein ICAR-CAZRI would
be supporting the project as advisory with the
expertise in the field of arid zone

e  State Institute of Agriculture Management,
Durgapura, Jaipur (SIAM) on “Implementation of
Diploma in Agricultural Extension Services for
Input Dealers (DAESI program)” with active
involvement of KVKs

135379 .—HToI) Bl 59 T9 W4 Uce oI fhd 19

e 1381/3180d /2008 I (Rigoord dicifvifere) @&
Bl BT STHAHR] JRAT 3R DSl

e 262 /SISUA /2008 AR UG FolIfedl | TR UIST
DI B YAHRT T HrIfafey

e 2712 /TI3Uc /2007: IR UTST & Ylel AT 4 foepyor
ST 318 BT ST B B (17 b 8 fafdy

I YT Ie A fram, s iR BER Sl gy
STANT Y ST Wbl & | JTA0T fhami, Jaril iR pud
Afgerail & forg sofifadr # R iR Wfl &1 oy # gfg
P foIU TRBR 3R IR—ARBRT FISHl §RT FaATferd HIerd
fOPrRT BRIGAT & AT H 39¢ dR H SHGRT o off
Jh B |

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

e  Gujarat Ecological Education and Research (GEER)
Foundation, Gandhinagar under NAFCC funded
project on “Climate change adaptation for natural
resource dependent communities of Kachchh
district. This MoU relates to grassland restoration in
Banni areas.

e International Centre for Agricultural Research in the
Dry Areas (ICARDA) on collaborative Research
Project from 2017-2021 for promoting cactus
(Opuntia Sp.) and Khadin systems.

ICAR-CAZRI has been granted three patents:

e  1381/DEL/2008 : Jaisalmeri preserve and candy
from fruit of Toosh (Citrullus colocynthis)

e 262/DEL/2008: Preparation and method of
processing of aloe candy from A/oe species

e  2712/DEL/2007: A novel method for isolating aloin
by extraction from yellow sap of Aloe vera

These patented products can be directly used by farmers,
confectionary and cottage industries. Information about
the same can be disseminated during skill development
programmes run by the government and NGOs for the
rural farmers, youth and farm women for livelihood
improvement and augmentation of farm income.

ORTe 'cFITf/Consultancy
Consultancy Project Type Client/Organization Budget outlay (Rs.) Status
Evaluation of rodent repellent Contract M/s NICHEM Solutions, 4,20,129 Completed
additive for pipes and cables against Services Thane (W), Maharashtra
rodent attack
Anti-rodent testing of rat repellent Contract M/s Hyundai Motor India 3,71,991 Completed
corrugated tube Services Ltd., Kancheepuram, Tamil

Nadu

Anti-rodent testing of Double wall Contract M/s Dura-Line India Pvt. Ltd., 5,13,935 Completed
corrugated (DWC) ducts Services Mahbubnagar, Telangana
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ENVIS Centre on Desertification

B Bl AT/ Activities of Centre

e International Day for Biological Diversity was
organized at Mandau, Jaisalmer (May 22, 2017) on the
theme “Biodiversity and Sustainable Tourism”.

e  Word Environment Day was organized at Khedapa,
Jodhpur (June 05,2017).

e  World Day to Combat Desertification was celebrated
(June 17, 2017) on the theme “Our Land-Our Home-
Our Future”.

e  World Ozone Day was celebrated at KVK Danta,
Barmer (September 16,2017).

e  Environmental Awareness Programme was celebrated
at Desert Botanical Garden, ICAR-CAZRI, Jodhpur
(January 24,2018).

e  Celebrated World Wet Land Day at KVK, Pali
(February 02,2018).

e  National Science Day was celebrated (February 28,
2018) on the theme “Science and Technology for
Sustainable Future”.

HIPH3TT A JATTeTz get
ICAR NET Online Examination

@ § Sy dgte 9ud wved, T8 ool @
q@™E H WIRGH (W1)—2016 9 @ (3ME)—2017 &I
JATTATST TG T 16—21, 2017 B SR JATAIT BT TS |
39 SR $fY g FEari fI=m= & 31 (TRIRYH (91.)—2016)
g 56 fawdl (A (31M)—2017) @1 WRier ufafes = @vsi #
ol TS| B 1614 TSR H ¥ 1003 Wil (67.7
gfeerd) 9 AifFarsd wier 1| s IfaRad =ae
AP USdshHl # a9 2017—18 W URYE gRT |dferd
AIet UR yder &g P S 10 g 11, 2017 DI faRad qRler
BT AT T 737 |

Candidates queing up for registration

Online examination of ARS (Prelim) 2016 and NET
(D - 2017 was organized from May 16-21, 2017 at
CAZRI, Jodhpur centre under the aegis of Agricultural
Scientists Recruitment Board, New Delhi. The
examinations were conducted in three slots each day
covering 31 and 56 disciplines of Agricultural and Allied
Sciences for ARS (Prelims) and NET, respectively. Out of
1614 candidates registered for this centre 1093 candidates
(67.7%) appeared for the computer based online
examination. Besides, written examination for admission
to UG and PG degree programme for academic session
2017-18 conducted by ICAR, New Delhi was organized
by the Institute on June 10 and 11,2017 respectively.

IRVETT < IRyt

Candidates in examination centre
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Institute Projects

Integrated Basic and Human Resources Appraisal,
Monitoring and Desertification

Integrated natural resources monitoring in arid Rajasthan

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

Status of community grazing lands in western Rajasthan

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

Identification and evaluation of impact of shelterbelts in
Bikaner, Rajasthan

Benchmarking of natural resources in Narmada canal
command area of Rajasthan for monitoring and
assessment

Biodiversity Conservation, Improvement of Annuals and
Perennials

Breeding pearl millet hybrid parents and hybrids for high
temperature tolerance

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

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

Assessment of assimilation potential and partitioning 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 clusterbean and moth bean

132

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

Development of Cordia gharaf based silvi-pasture
system for hot arid zone of western Rajasthan

Breeding for high fodder yielding attributes in Cenchrus
ciliaris
Identification of superior provenances of Prosopis

cineraria and Tecomella undulata growing in Indian hot
arid zone

Breeding for improvement of moth bean plant type and
yield

Enrichment, evaluation and selection of promising
genetic resources of henna (Lawsonia inermis L.) for
enhancing productivity

Standardization of budded Prosopis cineraria based
agroforestry system in arid zone

Exploring stress tolerant plant growth promoting
bacteria for enhancing drought resilience in mung bean
and clusterbean

Development of pearl millet (Pennisetum glaucum L.)
inbred restorers and hybrids adapted to arid region

Integrated Arid Land Farming System Research

Long term fertilizer trial on pearl millet

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 in
rainfed agro ecosystem in zone [ and 11

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

Establishment, evaluation and utilization of Cactus pear
(Opuntia spp.) in arid regions

Production and adoption of organic system in arid zone



Integrated farming system for enhancing economic
resilience in arid regions

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

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

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

Grafting vegetables to improve crop water productivity
under deficitirrigation in arid region

Evaluation of cactus pear based three tier agroforestry
models for fodder security in arid region of Kachchh

Development of Prosopis cineraria and Ailanthus
excelsa based agroforestry system for arid western
Rajasthan

Soil quality, crop productivity and sustainability under
long term fertilizer experiment in aridisols of India

Organo-mineral fertilizer use efficiency and enriched
composting

Identification of tolerant/resistant rootstock against
nematodes and standardization of rootstock mediated
propagation techniques for effective management of
nematodes in pomegranate in arid regions

Harnessing the potential of high yielding fodder beet as
forage and bio-ameliorative crop in arid region

Post-emergence herbicidal weed management in mung
bean and moth bean and their residual effect on
succeeding wheat and mustard crops

Management of Land and Water Resources

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

Tree crop interaction in partially irrigated arid zone

Evaluation of low cost protected structures for vegetable
production

Studies on hydrogel application in arid soils to assess its
potential for enhancing water availability and
sustainability of existing cropping systems

Ex-situ analysis of textile effluent affected soil around
Bandiriver in Pali
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Institute Projects

Improvement of Animal Production and Management

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

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

Potential of napier hybrid based fodder production
system in arid region

Evaluation and management of palatable halophytes for
enhancing fodder resources in arid Gujarat

Plant Products and Value Addition

Development of post-harvest technique for date palm at
dokastage

Development and evaluation of pearl millet flakes based
multi-nutritional instant food products

Integrated Pest Management

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

Ecological evaluation of rodent diversity in Narmada
canal command area

Integrated weed management in principal crops of cold
arid zone

Development of forecasting models for the management
of major diseases of clusterbean and cumin

Development of rodenticidal baiting schedules for rodent
management in arable crops of Indian arid zone

Non-Conventional Energy Systems, Farm Machinery
and Power

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

Design, development and performance evaluation of
phase change material (PCM) based photovoltaic
thermal (PVT) hybrid solar dryer

Development and evaluation of CAZRI solar dryer for
apricotat high altitude

Socio-economic Investigation and Evaluation

Multi-dimensional impact of CAZRI developed
watershed: a study in Jodhpur district of arid Rajasthan

Technology Assessment, Refinement and Training

ICAR-CAZRImodel village project
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a1 a1 uifta 9RAISRI/Externally Funded Projects

Production of quality seed and plant materials of arid
crops (ICAR; DSR; X 60.85 Lakhs)

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

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

Production and demonstration of tissue culture raised
plants under three location and collection and
maintenance of elite germplasm of date palm (ICAR; X
55.0 Lakhs)

Harvesting, processing and value addition of natural
resins and gums (NINRG, Ranchi; I 61.15 Lakhs)

Preventing extinction and improving conservation status
of threatened plants through application of
biotechnological tools (DBT; X 48.38 Lakhs)

Genetic diversity assessment, propagation and
conservation of Marwar teak [Tecomella undulata (Sm.)
Seem.] (DBT;X 50.58 Lakhs)

Integrated agro-meteorological advisory services (AAS)
for farmers of Jodhpur region NCMRWF (DST; X 3.92
Lakhs)

Forecasting agricultural output using space, agro-
meteorology and land based observations (FASAL)
(MoES-IMD; X 4.32 Lakhs)

Water harvesting based integrated agricultural
production system for arid region (ATMA; X 8.27 Lakhs)

Integrating genomics and plant breeding to develop
nutritionally enhanced chickpea (Cicer arietinum L.)
(DBT;X 27.85 Lakhs)

Participatory tree nurseries establishment for enhancing
livelihood and employment generation in arid Rajasthan
(DST;X27.87 Lakhs)

Development of guidelines for the conduct of test for
Distinctiveness, Uniformity and Stability (DUS) in horse
gram, clusterbean, moth bean and lathyrus (PPV&FRA,;
3 13.00 Lakhs)

National mission on sustaining Himalayan ecosystems
(NMSHE)-Task force-6 (Himalayan Agriculture)
(NMSHE; X 74.20 Lakhs)
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National mission on sustaining Himalayan ecosystems
(NMSHE)-Task force-5 Indigenous Technology
Knowledge (ITK) (NMSHE; X 8.69 Lakhs)

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 Lakhs)

Community based rangeland management and
utilization potential of Opuntia ficus-indica in low
rainfall regions of India (ICARDA; US $ 114133)

Solar farming: Crop production and electricity
generation from a single land use system (ICAR; X
124.04 Lakhs)

Improving crop and water productivity in Indira Gandhi
canal command area Phase II (ICAR-ICARDA; US §
120000)

Managing Ganoderma lucidum induced root rot in
Indian mesquite (Khejri) by bio-control agents, residues
and residue based compost in Indian arid region (DST;
3 31.54 Lakhs)

Creation of seed hubs for increasing indigenous
production of pulses in India (MoA&FW; X 150 Lakhs)

Harnessing the potential of lasora (Cordia myxa L.): A
multipurpose fruit plant of arid and semiarid regions of
India (DST;X 22.27 Lakhs)

Sustainable livelihood interventions for augmenting
small land holders income in western Rajasthan (Farmers
FIRST;X 45.54 Lakhs)

Revival of village ponds through scientific interventions
(DST;X 28.80 Lakhs)

Land degradation mapping (second cycle)-2015-16
(NRSC;X28.82 Lakhs)

Promoting cactus (Opuntia ficus-indica) as drought
resilient feed resource under different agro-ecological
production systems across India ICARDA; US $50000)

Improving crop water productivity in khadin systems of
Rajasthan (ICARDA; US $ 62290)
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Participation in Conferences/Seminars/

Symposia/Workshops

Details of Program

XIX Commonwealth Forestry Conference on ‘Forests for Prosperity
and Posterity’ organized by Commonwealth Forestry Association,
FRI, ICFRE & MoEF&CC, Govt. of India at FRI, Dehradun.

NICRA Project Workshop, NASC, New Delhi.

National Conference on Agricultural Libraries and User
Community (NCALUC-2017) on ‘Libraries Beyond Borders:
Navigating towards Global Dissemination’ held at CCS HAU,
Hisar.

Zonal Workshop of KVKs of Zone II at Junagadh Agriculture
University, Junagadh.

Regional Workshop on ‘Conducting and Managing Diploma in
Agricultural Extension Services for Input Dealers (DEASI)
organized by SIAM, Durgapura, Jaipur.

National Workshop on ‘Conservation of the Community Conserved
Areas (ICCAs) Orans/Charnots’ at Mehrangarh Fort, Jodhpur
organized by INTACH and the Meharangarh Museum Trust,
Jodhpur.

Launch Ceremony and Inception Workshop of GEF Project.
Organized by Bioversity International, New Delhi

Workshop on ‘Drought Research and Management’ by NRM
Division, ICAR at NASC, New Delhi

Research Extension Interface Workshop, Pant Krishi Bhawan,
Jaipur

Regional Workshop on ‘Skill Development in Agricultural Sectors’
at State Institute of Agriculture Management, Durgapura, Jaipur

Workshop on ‘Development of Horticulture under Cold Arid Region
of Ladakh for Enhancing Quality Production and Improving
Livelihood’ organized by CITH Srinagar/HMAARI, Leh

Workshop on ‘Greening India’ organized by ICRAF, New Delhi

International Symposium on ‘Horticulture: Priorities and Emerging
Trends’ at [ICAR-IIHR, Bengaluru.

IV International Symposium on ‘Pomegranate and Minor
Mediterranean Fruits’ organized by International Society of
Horticultural Science (ISHS) and The Valencian Institute of
Agrarian Research (IVIA) at Elche, Valencia, Spain

National Conference on ‘Alternate Farming Systems to Enhance
Farmers’ Income’ organised by Indian Ecological Society at UHF,
Solan
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Date
September 21, 2017

September 22-24,
2017

October 05-07, 2017

October 12-14, 2017

October 13-14, 2017

October 27-28, 2017

November 01-04,
2017

November 06-11,
2017

November 08-11,
2017

November 09-11,
2017

November 22-23,
2017

November 23-25,
2017

November 24-25,
2017

November 28-30,
2017

November 30, 2017

December 02-04,
2017

December 11-14,
2017

December 12-14,
2017

! / BRIl / IRFART / GMieat § wrierd

Participation in Conferences/Seminars/Symposia/Workshops

Details of Program

Workshop-cum-training programme on ‘GIS/GEO Mapping’ under
ENVIS Project at Gandhinagar.

National Conference on ‘Seabuckthorn: Improving Health and
Sustainable Development of Himalayan Region’ held at DIHAR,
DRDO, Leh

Special Symposium on ‘Microbial Antagonists and Their Role in
Biological Control of Plant Diseases & West Zone Meet of IPS-
2017’ organized by AAU, Anand

National Seminar on ‘Agrometeorology for Sustainable
Development with Special Emphasis on Agrometeorological
Practices for Climate Resilient Farming and Food Security’ by
Association of Agrometeorologists and CCS HAU, Hisar

Workshop on ‘Commercial and Backyard Goat Farming with
Scientific Approach’ at Amity University, Jaipur

UGC-ICSSR sponsored National Seminar on ‘Impacts of Climate
Change on Agricultural Development’” organized by Department of
Geography, Jai Narain Vyas University, Jodhpur

ISMPP International Conference on ‘Plant Health for Human
Welfare’ by Department of Botany, University of Rajasthan, Jaipur
(India) and Indian Society of Mycology and Plant Pathology,
MPUAT, Udaipur

9™ International Conference on ‘Geomorphology’, New Delhi

International Conference on ‘Bioresource and Stress Management’
organized by RKM Foundation, Society for Bioresource and Stress
Management, Visva Bharati University and ICAR, Jaipur

“19™ Organic World Congress’, New Delhi

Workshop on ‘Protected Cultivation Technologies for Cold Deserts’ at
HMAARI, SKUAST (K), Leh

National Conference of Plant Physiology on ‘Emerging Role of
Plant Physiology for Food Security and Climate Resilient
Agriculture’ at IGKV, Raipur

National Conference on ‘Behavioural Ecology: Responses to
Changing Climate’ and ‘41 Annual Conference of the Ethological
Society of India’ organized by GIDE, Kuchchh

National Seminar on ‘Doubling Farmers’ Income and Farm
Production Through Skill Development and Technology
Application’ organized by ISEE, ICAR, BAU, Sabour

Workshop on ‘J-Gate@CeRA’ held at ICAR, New Delhi

International Conference on ‘Global Research Initiative for
Sustaining Agricultural and Allied Sciences’ held at MPUAT,
Udaipur

82" Annual Convention of Indian Society of Soil Science and
National Seminar on ‘Development in Soil Sciences’ at Amity
University, Kolkata

International Congress on ‘Advances

organized by IIT, Mumbai

in Energy Research’
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Date

December 14-16,
2017

December 21-22,
2017

December 21-22,
2017

December 22-23,
2017.

December 27-28,
2017

January 08-10, 2018

January 09-11, 2018

February 01-03,
2018

February 01-03,
2018

February 06-09,
2018

February 09-11,
2018.

February 14-17,
2018

February 16, 2018

February 16 — 18,
2018

February 25-26,
2018

March 16-17, 2018

aiffes gRrae 2017-18
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Details of Program

International Seminar on ‘Global Climate Change: Implications for
Agriculture and Water Sector’ held at WALMI, Aurangabad

Workshop on ‘Fodder production in India’ organized by ICAR-
IGFRI, Jhansi

International Conference on ‘Geo-Spatial Technology for Natural
Resource Management & Climate Change’ organized by NIRDPR,
Hyderabad

National Level Farmers Workshop on ‘Doubling Farmers’ Income’
held at ICAR-NAARM, Hyderabad

Zonal Workshop of KVK at MPUAT, Udaipur

52" Annual convention of Indian Society of Agricultural Engineers
and National Symposium on ‘Doubling Farmers’ Income through
Technological Interventions’ held at AAU, Anand

Workshop on ‘Implementation of the Baseline Survey and Impact
Assessment’ at ICAR-NBPGR, New Delhi

XVII Biennial Animal Nutrition Conference on ‘Nutritional
Challenges for Raising Productivity to Improve Farm Economy’, at
College of Veterinary Science & Animal Husbandry, Junagadh
Agricultural University, Junagadh

‘Farmers FIRST Conference for Conserving Soil and Natural
Resources of Western Region (FFCSWR - 2018)’ held at AAU,
Anand

21* Punjab Science Congress’ held at PAU, Ludhiana

International Conference on ‘Applied Zoological Research for
Sustainable Agriculture and Food Security’ organized by BHU,
Varanasi

International Conference on ‘Sustainability of Small Holder
Agriculture in Developing Countries under Changing Climatic
Scenario’ at C.S. Azad University of Agriculture & Technology,
Kanpur

Workshop on ‘Review of Technical Programme of NICRA Partner
Institutes under Livestock’ at ICAR-NDRI, Karnal

National Symposium on ‘Plant Biotechnology: Recent Trends in
Plant Propagation, Genetic Improvement & Industrial Applications’
at Arid Forest Research Institute, Jodhpur

National Seminar on ‘Sustainable Agricultural Practices for Seed
Spices’ at ICAR-NRCSS, Tabiji Ajmer

National conference on ‘Promoting Entrepreneurial Growth through
Innovative Approaches in Food Processing Sector’ organized by
ICAR-CIPHET, Ludhiana
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‘ITORA I H 2022 T6 fHaE1 o 3 1 IR

BT D fI9T UR BRI [Workshop on 'Doubling the
Farmers' income by 2022 in the state of Rajasthan' was
organized at the Maharana Pratap University of Agriculture
and Technology (MPUAT), Udaipur during April 05-06,
2017. Prof U.S. Sharma, Vice-Chancellor, MPUAT and
Chairman of the Committee, highlighted that doubling the
farmers' income in Rajasthan is very challenging in view of
adverse agro-climatic conditions prevailing in the state. Dr.
O.P. Yadav, Director, CAZRI and Convener of the
Coordination Committee, emphasized the growth rate
achieved in production and productivity of various
commodities during the recent past and the role of improved
efficiency of water, nutrients and land. The role of integrated
farming system, improved marketing options, better
infrastructure, effective input delivery mechanism, and
secondary agriculture in enhancing farmers' income in a
given time-frame was highlighted by various dignitaries
during the workshop.

Second meeting of Rajasthan state coordination committee
was held at MPUAT, Udaipur on October 23,2017. The draft
report on doubling farmers' income in Rajasthan by 2022 was
presented by Director, CAZRI. Similarly a meeting of
Director, CAZRI; VCs of SAUs in Rajasthan and
representatives of state line departments was held at Pant
Krishi Bhavan, Jaipur on October 26, 2017 for refinement in
report. Director, CAZRI presented the report before Dr. M. S.
Swaminathan, Former Director General, ICAR and other
dignitaries on November 03, 2017 and suggestions were
incorporated in the final report.

Y D o wd Tiere uf¥ienn W Briemen @
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I, ST o — SAfafeE vl gfeers WA & aR ¥
g SFerT & | PRI W WA b dhADI,
ST f=ieh SRR Ud dHaTRal = AT for |
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JALRA™ 31?1917-[ QﬁT{ (3mg RN, ) Institute Research
Council (IRC) meeting was held during April 28 to May 02,
2017 and February 01, 2018. In this meeting annual progress
of various on-going Institute projects was discussed. Fifteen
new projects were approved while reports of 17 concluding
projects were also presented by the scientists. Similarly,
achievements of 14 concluded and progress of 13 ongoing
externally funded projects was discussed on February 1,
2018.

I1.%.317 U. IRR—-&31 Werdha IR 2016/ICAR

Inter-Zonal sports tournament 2016 was held at ICAR-
IARI, New Delhi during April 25-29, 2017. Team CAZRI
participated in various sports events and bagged first position
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in Javelin Throw (Men), second position in Chess (Men) and
the football team secured Runner's up position in the
tournament.

‘IS FEAUEI: WHR U 9HEE I w
%IEITﬁI?F—?fGﬁB AIE 9Od/Scientist Farmer Interface
Meeting on 'Soil Salinity: Problems and Solutions' was
organized by RRS, Pali on June 01,2017 at village Rupawas,
Pali district in collaboration with Sarv Mangal Gramin Vikas
Sansthan (NGO). More than 35 farmers participated in the
meeting, technical inputs were provided to the farmers and
their problems were addressed. A field visit was organized to
the salinity affected area of Rupawas. Cultivation of salt
tolerant crops, varieties and trees for improving physical
properties of soil were suggested to the farmers.

e S
T it A

1 AT, W P AR

fram il & forv ‘S=19 wad Sded dd-d’ Bl
gf¥eror EFT'Q";B'FI/Training on 'Improved Crop
Production' for Krishi Mitra was organized at Balesar,
Jodhpur during July 24-26, 2017 by CAZRI and MPoWeR
in which 40 Krishi Mitras participated. Improved production
practices in kharif crops and arid horticulture (ber, gonda and
pomegranate) were discussed. The ICT initiatives to address
farmers' queries on real-time basis such as ATIC call centre,
CAZRI Krishi App, Kisan Call Center and m-Kisan portal
were elaborated. Method of registration of farmers in m-
Kisan portal through KCC or SMS was also demonstrated.

AR BT womret! @1 1. Freire e, |fa (ST,
IRE.) R WEIFQE® (WP.IJY.) ER IgHeH/
Agri-voltaic system was inaugurated by Dr. Trilochan
Mohapatra, Secretary, DARE and DG, ICAR at CAZRI,
Jodhpur on August 12, 2017. The 105 kW agri-voltaic
system (AVS) had a provision of harvesting rainwater falling
on solar panels that can be reused for supplemental irrigation
during the period of water shortage. Dr. Mohapatra
emphasized that AVS comprising of installing solar panels
and undertaking farming at the same time on the same piece
of land serves two major purposes of electricity generation
and crop cultivation.

Dr. J.S. Samra, Chairman of RAC emphasized that there is a
need to understand the change in micro-climate created
between the panels and its effect on crop growth. Dr. O.P.
Yadav, Director of the Institute briefed about the objective of
AVS and highlighted that the region has 300 cloud-free days
inayear and thus has a huge potential to harness solar energy.

1. Breira= A, |, $1.0.8MR 3. 16 weitees,
MF .U FR 9 JAWRY IR HSRU SHIE Bl
IMYRRTAT/Foundation Stone of Seed Processing and

Storage Unit at CAZRI, Jodhpur was laid by Dr.
Trilochan Mohapatra, Secretary DARE and DG ICAR
on August 12, 2017. This facility is being created in Seed
Hub project for increasing indigenous production of pulses




in india under National Food Security Mission (NFSM). DG
emphasized that quality seed should be made available to the
farmers on priority as this is the most effective intervention to
transfer the improved technology. Dr. J.S. Samra, Chairman
RAC and Dr. S. Bhaskar, ADG (AAF&CC) were also present
on this occasion. Dr. O.P. Yadav, Director of the Institute
informed that CAZRI seed is having its brand value and all
the seed is sold through single window system at ATIC.

1. B 7=, FEfevd &1 W <RI/Dr. T.
Mohapatra, DG, ICAR visited the Institute on August 13,
2017 along with Dr. J.S. Samra, Chairman RAC and Dr. S.
Bhaskar, ADG (AAF&CC). They visited the organo-mineral
fertilizer field, model of IFS, organic farming, round-the-
year fodder cultivation using water harvested from roof top,
dairy unit of Tharparkar cattle, desert botanical garden, arid
horticulture block and the tissue-cultured raised date palm
orchard, and labs of the Institute and appreciated the
contribution of Institute in upscaling various production
technologies in a very challenging ecosystem.

Later Dr. Mohapatra addressed the Institute scientific staff
and encouraged them to enhance efforts to intensify on-
going research on various issues related to arid zone
ecosystem and ensure dissemination of these technologies to
stakeholders.

b AR g R N
9 WRd HYM — Adhcd 9 Rifg ®R™IEH/New India
Manthan - Sankalp Se Siddhi (Attainment through
Resolve) Programme was organized by CAZRI KVK,
Jodhpur, Bhuj and Pali on August 21, August 28 and August
30, 2017 respectively to take forward the initiative of
Hon'ble Prime Minister for a New India Movement during
2017-2022. More than 1400 (>600 at Jodhpur, >400 at Bhuj
and 400 at Pali) farmers participated in the event. Shri
Narayan Lal Panchariya, Member of Parliament (Rajya
Sabha) graced the occasion as chief guest during the event at
CAZRI-KVK, Jodhpur. Shri Vinod Bhai Chawda, Member
of Parliament (Kachchh-Morbi) graced the occasion as chief
guest at CAZRI-KVK, Bhuj and Shri Gyan Chand Parakh,
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Member of Legislative Assembly (Pali), was the chief guest
during the programme organized at CAZRI-KVK, Pali.
Various officers from line departments also presented their
views on doubling farmers' income by 2022 on the
occasions.

SR 9 aewR et & PR il @ fog uftnew
2FI'!-JIEFFI/Training for Krishi Mitras from Jodhpur and
Barmer: Two trainings on “Improved technologies for
enhancing production and income in western Rajasthan” and
“Livelihood and income security through improved
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agricultural technologies in arid Rajasthan” were organized
from August 23-24 and 29-30, 2017 respectively at CAZRI,
Jodhpur. The trainees were 80 Krishi Mitras (KM) from
Jodhpur and Barmer districts working with MPOWER,
Government of Rajasthan. The trained KMs would further
train Krishi Sakhis and farmers in their respective work areas
using technology folders provided by CAZRI as resource
material.

BN, &1 U B, et H By iferepriRai @
ford @1 faaira wf¥heror &1 W/Two days training

programme under 'National Mission on Oilseed and Oil
Palm (NMOOP)' was organized in collaboration with
Department of Agriculture, Government of Rajasthan at
CAZRI RRS, Pali during August 29-30, 2017. The program
was attended by 30 Agriculture Supervisors from
Department of Agriculture, Pali.

313?1%117-[ AATEDR AR/ Research Advisory Committee
(RAC) met on September 01-02, 2017 under the
chairmanship of Dr. J.S. Samra. RAC members Dr. D.K.
Benbi, Dr. S. Kumar, Dr. Arun Varma, Dr. 1.J. Mathur, Dr. S.
Bhaskar, Dr. O.P. Yadav, Director, CAZRI and Dr. P.C.
Moharana, Member Secretary were present in the meeting.
RAC chairman and members interacted with Heads of
Divisions and Regional Research Stations and discussed the
on-going research programs for the year 2016-17. RAC team
also visited the research farm and dairy unit of the Institute.

F1a By SR R FHeamr TSy HA B IoRAH B
faft= geaufl e dwaEl @ eIl @ A
%IB?E/Union Minister of State for Agriculture and
Farmers' Welfare interacts with Vice-Chancellors and
Directors from Rajasthan: Hon'ble Union Minister of State
for Agriculture and Farmers' Welfare, Shri G.S. Shekhawat
had a meeting with Vice-Chancellors and Directors of
various Institutes from Rajasthan, Heads of Regional
Stations of ICAR Research Institutes on September 23,2017
at the Institute. He highlighted that new and bigger
challenges in Indian agriculture are arising out of climate
change and the onus to meet such challenge lies on national

VP9, EN
ﬁTﬁR’/ICAR sponsored summer school on “Developing
strategies for doubling farm income in low rainfall areas”
was organized in the Institute from September 05-25, 2017.
A total of 25 scientists of 14 disciplines from 11 Universities
& ICAR Institutes spread over 7 states attended the school.
The inaugural function was graced by Dr. Peter Carberry,
DDG-Research, ICRISAT, Hyderabad. The training
comprised of lectures on various options for doubling,
expectation of NARS from the scientists in doubling the
farmers' income, practicals on systems modeling, etc.

1. 3537 9. &5 AT e 6 o) wearafd wdien sow/

Mid-term review meeting of ICAR Regional Committee
No. VI was held on September 22, 2017. The Chairman Dr.
K. Alagusundaram, DDG (Agril. Engineering, and NRM),
ICAR highlighted that the main purpose of the meeting is to
review the implementation of various recommendations




made by 24" ICAR Regional Committee VI and to make
mid-term corrections if needed for speedy implementation of
various actions proposed. Various officials from ICAR
institutes, agricultural and veterinary universities and
agricultural departments participated in this meeting.

= BrRieTen &1 3mae: R § sfeie o e
DI AR S B WS STISTRAT T HHara g
7 JICIR Pl TP (B4l BRITTAT BT ARG B 17 |
YR BN AT TRYE AT H UMD (TSTHT)
T TH.US. T 7 a1 6 B U WRet Ud g Wi @
qAT S BRI BRI g B AN & | IRYg I € Y
IR T JANBRY 87 AT GHR 7 ToTHTST Frf vef
Frffergal @1 SIerl <1 | TSR SqR ¥ Smd
HwT g 7 JThle W AR STFBNT Ud AfRreror fe |

s

‘WA Y[ A W Sarfed ST, qrell iR

Jeaei &1 IMYft siEen yeeH SR fauve’ wR 5 feai
1§l‘f‘:’T¢°:TUT/Five days training on 'Supply chain
management and marketing of cereals, legumes and
horticulture produce in Indian dryland' was organized
during November 06-10, 2017. It was sponsored by World
Bank assisted Maharashtra Agricultural Competitiveness
Project of Vasantrao Naik State Agriculture Extension
Management Training Institute, Nagpur. Thirty officers
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(Agriculture market experts, agribusiness specialists,
Marketing coordinators, Monitoring and evaluation experts,
Dy. Directors SAMETI, Director and Project Directors,
ATMA) from Maharashtra participated. Sh. S.B. Khemnar,
Director, ATMA, Government of Maharashtra elaborated the
advancement made in agriculture sector in Maharashtra
through development of 'Farmer Interest Groups' into
'Farmer Producer Company'.

‘Y[ &3 A S I U4 3G PiY dddal’ uwR
Uta fea=Tg ufermi/ A Five day training on 'Improved
Horticultural Practices and other Technologies for Arid
Region' was organized by KVK, Jodhpur from November
06-10, 2017 which was sponsored by Project Director,
ATMA, Jaisalmer. Thirty farmers from Jaisalmer district
participated in the programme. Director, CAZRI emphasized
the use of micro-irrigation system for higher production of
fruits with limited water resources and advised to focus on
adoption of IFS model. Information on different aspects of
cultivation of arid fruits and crop production technologies
suitable for this region were discussed by various subject
experts.

‘Y BIH DI I I B=A S Tolg 36 ar@ari & forg
¢ fIped’ IR Hisa UiR1&v] UTe=shi/A model training
course on 'Newer options in arid horticulture for
doubling farm income', sponsored by Directorate of
Extension, Ministry of Agriculture and Farmers' Welfare,
New Delhi was organized from November 14-21, 2017.
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Eighteen officers from ICAR institutes, KVKs and State
Department of Agriculture from Madhya Pradesh, Delhi,
Gujarat and Rajasthan participated in the training
programme. It was inaugurated by Dr. O.P. Pareek, former
Director, ICAR-CIAH, Bikaner. Dr. O.P. Yadav, Director
underlined the importance of integrated production systems,
organized marketing and policy reforms for doubling
farmers' income. Dr. P.L. Saroj, Director, ICAR-CIAH
Bikaner was chief guest in the valedictory function.

3R faghaniati & forg Y foeaR wan” 4 v fom ifta
TP q9g fSHI1/ Self financed one-year diploma course
on 'Agricultural Extension Services for Input Dealers'
was inaugurated by Dr. O.P. Yadav at Krishi Vigyan Kendra,
Pali on November 17, 2017. This course was initiated by
Extension Management (MANAGE) in order to build
technical competency of input dealers in agriculture and to
facilitate them to serve the farmers better and to act as para-
extension professionals. Dealers from the entire district of
Pali participated in this programme. A similar diploma
course is being organised by KVK, Jodhpur also.

‘PR—BICI-diccsd Yuell (TATH) & F9E=1’ W
fera—seE 3/ Brainstorming session on 'Scope of Agri-
Photo-Voltaic Systems (AVS)' was held at Krishi Bhavan,
New Delhi on November 27, 2017 under the chairmanship
of Dr. T. Mohapatra, Secretary, DARE and DG, ICAR.
Experts from ICAR, CGIAR institutes and Ministry of New

and Renewable Energy, Government of India participated in
programme. Dr. S. Bhaskar, ADG (AAF&CC), ICAR
briefed about 105 kW capacity AVS developed at CAZRI
having crop production, PV-based electricity generation and
rainwater harvesting at same piece of land. Dr. Mohapatra
underlined the need of renewable energy for use in
agriculture in the context of advancement in mechanization
and to mitigate climate change. Dr. K. Alagusundaram, DDG
(Agril. Engineering, and NRM) highlighted the need of AVS
in specific areas to produce green energy and appreciated the
experimental model of AVS established at CAZRI, Jodhpur.
The technical details and experiences from the model
established on one acre of land at CAZRI generated a lot of
interest. All aspects of AVS were deliberated upon that
included selection of land, choice of crops, existing
government policies, investment needed and combining
AVS with other systems of harnessing renewable energy
including wind mills and solar parks.

- P AR
‘31 qul & W U Y & forg smuf¥te yaua' W
Hise g YTSIsh¥/[ Model training course on 'Waste
management for sustainable agriculture in low rainfall
areas' was organized from November 28 to December 05,
2017. It was sponsored by Directorate of Extension, Ministry
of Agriculture and Farmers' Welfare, New Delhi. A total of 20
participants from ICAR institutes, SAUs, KVK (NGO) and
State Agriculture Departments of Jammu & Kashmir,
Punjab, Rajasthan, Madhya Pradesh and Gujarat attended
the training. The participants also visited waste utilization
unit of KVK, Pali; lignite mine waste rehabilitation site,
Giral, Barmer and pomegranate growing belt in Barmer
district.




T ¥ Ao I8& U4 afafafRrt

Meetings and Events organized in the Institute

‘IR TR P iEEcied Td qhem’ qad B
ﬁl"ﬁﬁv‘-l/A book 'Thar Desert in Retrospect and Prospect'
authored by Drs. R.P. Dhir, D.C. Joshi and S. Kathju was
released by Shri G.S. Shekhawat, Minister of State
Agriculture and Farmers' Welfare, Govt. of India on
December 31, 2017 in the Institute. The programme was
organized by the Jodhpur Chapter of the Indian Society of
Soil Science.

‘3ifaed T YT TR TNY &) U GG IrJHE™
HRIIGR’ fa9a TR AT/ A lecture on 'As a Potential
Research Partner for Investigation on Abiotic Stress
Management' was delivered by Dr. N.P. Singh, Director,
ICAR-NIASM, Baramati on January 04, 2018. He discussed
about different types of stresses including soil, edaphic,
water, landscape, unfavourable climate and socio-economic
constraints.

19319 U. U= &A1 Weas URiEIR[ 2017/ICAR

West Zone Sports - 2017 was organized during January
1620, 2018 at CAZRI, Jodhpur. More than 600 sports
persons and officials from 16 ICAR institutes from the west
zone participated in the tournament. In total 28 individual
and team events were conducted during the tournament. The
sports meet was inaugurated by Dr. R.P. Singh, Vice
Chancellor, Jai Narain Vyas University, Jodhpur. On the
basis of overall performance in different events, the
championship was awarded to CAZRI, Jodhpur. Dr. A.K.
Tomar, Director, ICAR-CSWRI, Avikanagar was the chief
guest durlng the closmg ceremony.

WX fda¥1 Td I[P Bl USTN/Ber Day and Arid Fruit
Show was organized at CAZRI, Jodhpur on January 23,2018
to promote cultivation of ber and other arid fruits in western
Rajasthan and generate awareness among farmers. Shri
Ghanshyam Ojha, Mayor, Jodhpur Municipal Corporation
was the chief guest of the function. Dr. P.L. Saroj, Director,
ICAR-CIAH, Bikaner and Dr. O.P. Pareek, former Director,
ICAR-CIAH, Bikaner graced the occasion as guests of
honour. More than 100 farmers participated in the
programme in which around 40 different ber varieties,
pomegranate varities and aonla, etc. were displayed.

e

"[eh A B H GATEARYT IRl Tabipd ARl
Y=’ UR Aisel U101 BRI/ Model training course
on 'Eco-friendly Integrated Pest Management in Arid
Crops' sponsored by Directorate of Extension, Department
of Agriculture, Cooperation and Farmers' Welfare, Ministry
of Agriculture & Farmers Welfare, Government of India,
New Delhi was organized at CAZRI, Jodhpur during
February 13-20, 2018. Twenty officers from state
Department of Agriculture of Rajasthan and Delhi
participated in the training. The training was inaugurated by
Dr. L.N. Harsh, former Vice-Chancellor, AU, Jodhpur. Prof.
Z.S. Solanki, Former Vice-Chancellor, AU, Kota was chief
guest during the valedictory function.

EIN ﬂﬁ'\' TR 93®/Meeting on fodder beet was held at
the institute on February 18, 2018 to encourage and
popularize the cultivation of fodder beet. In the meeting, 40

partcipants from department of agriculture, animal
husbandry, municipal corporation, Cairn Energy, J.K. Seeds
Hyderabad, Krishi Vigyan Kendra, Jodhpur, Pali and Barmer
and farmers were present. On this occasion Dr. O.P. Yadav,
Director mentioned that along with agriculture, animal
husbandry is the main occupation in Rajasthan. A majority of
people are engaged in dairy business and demand for green
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fodder is increasing. Therefore, research attempts have been
made on fodder beet in the Institute. It was demonstrated
that around 8 kg of roots and 2 kg of green leaves can be
obtained from one plant of fodder beet.

%IBEF/Scientist farmers interface meeting on 'Crop
Diversification' was organized by CAZRI, RRS, Pali in
collaboration with ITC and Sarv Mangal Gramin Vikas
Sansthan, Pali on February 20,2018. Dr. R.K. Bhatt, Head,
Division of Plant Improvement and Pest Management,
CAZRI, Jodhpur was the chief guest. The meeting was
attended by more than 60 farmers from six villages. During
interactive session, scientists provided technical inputs to
farmers and suggested know-how of sowing methods and
other technologies.

A
f

AR A 1.3 .31 4. Fedrel AMPGI=RTY Siell/Institute
wins ICAR Football Championship: The Inter Zonal
Sports Meet of ICAR Institutes was organized by ICAR-
NAARM, Hyderabad during February 21-25, 2018.
CAZRI's football team won ICAR Championship besides
CAZRTIhas also been winner in javelin throw.

AaTS & Tl yaeadl & BRI/ Workshop  for

NABARD District Managers: A one day workshop on
“Arid zone management technology” was organized on

February 23, 2018 at the Institute. This workshop was
attended by 30 Assistant General Managers of NABARD
and District Development Officers of Rajasthan. Dr. A K.
Singh, Chief General Manager, NABARD briefed about
various facilities provided by the bank for development of
villages under various schemes so that the people living in
far-flung villages get employment and their living standard
canberaised.

‘A STed FR Y &3 H fhaE B e SR
qYed] 98 @ dédie’ UX dAlsd Ui
?-Fl?-'fEFH/Model training course on 'Sustainable
production technologies for enhancing income and
profitability of farmers in arid zone' under Farmers'
FIRST project was organized from March 20-22, 2018.
About 20 farmers from Popawas panchayat participated in
the training program.

1en W {9 A/ District Level Farmers' Fair was

jointly organized by Krishi Vigyan Kendra, Pali, ATMA and
Agriculture Department on March 26, 2018 at Pali. Shri
Gyan Chand Parekh, MLA (Pali) chief guest of the function
briefed about the Government's schemes i.e. Prime
Minister's Crop Insurance, Soil Health Card and Flood Relief
and urged farmers to take benefit of these schemes. Nearly
1800 farmers from nearby villages of Pali participated in the
fair.

Other events/meetings

e  Field evaluation training for 6 newly appointed
scientists deputed by ICAR-NAARM, Hyderabad was
organized by KVK, Pali during August 10-30,2017.

e  Participants of International Conference on
Geomorphology-2017 visited the Institute on
November 12, 2017 as a part of their post-conference
field trip to the Thar Desert. The 18 participants come
from Italy, China, Australia, Israel, Slovakia, USA,
Argentina and Canada.

° Scientific Advisory Committee (SAC) of KVK,
Jodhpur and KVK, Pali were held on March 13 and
March 21, 2018 respectively to discuss the annual
progress and action plan for KVKs activities.
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Important Days Celebrated

Si?l'\'i'@'q Srafafaferan ﬁ?ﬂ‘lllnternational Day for

Biological Diversity was celebrated on May 22, 2017 under
the aegis of ENVIS Centre on Combating Desertification,
ICAR-CAZRI, Jodhpur at Santa Ki Dhani, Mandau,
Mohangarh, Jaisalmer on the theme “Biodiversity and
Sustainable Tourism” to create awareness about the role of
biological diversity to boost the growth of tourism sector.
The program was attended by 120 farmers, representatives
from State Departments, NGOs, and Scout and Guide
students.

fdva wataRer f<a¥i/World Environment Day was

celebrated on June 05, 2017 at village Khedapa, Jodhpur on
the theme 'Connecting People to Nature' to create awareness
amongst the students and villagers. Plantation of
multipurpose indigenous trees for maintaining eco-balance
in arid regions was focussed upon. Trees (Neem, Khejri,
Ashok, etc.) were planted and earthen water containers for
birds were also tied on trees.

fava wwvue fARIEHRU fEavi/World Day to Combat

Desertification was celebrated on June 17,2017 by ENVIS
Centre on Combating Desertification, ICAR-CAZRI,
Jodhpur at the Institute on the theme “Our Land-Our Home-
Our Future”. Dr. R.P. Dhir, Former Director In-charge,
CAZRI, Jodhpur delivered lecture on “Some musings on
desertification issues”. Chairman, ENVIS and Director of the
Institute highlighted the importance of innovations in newer
research areas in further understanding desertification.

y -
World Day To Combat pesertificatio |

Our Home. Qur Future.
AT June 2017

ur Land.

on Combating Desertification
Fazgaarch Institute, Jodhpur

-
BT
Bk

IR AT feai/International Yoga Day was

celebrated on June 21, 2017. The scientists, officers and
employees of the Institute practiced yoga under the guidance
of Yogacharyas Kushal Vaishnav, Gaurav Vyas and Jyoti,
from Art of Living Foundation. The importance of yogic
postures and pranayama in keeping the body and mind in
excellent condition was highlighted.

RECAEDR ﬁRR:I/Independence Day was celebrated with

joviality and enthusiasm on August 15, 2017. On the 71"
festival of freedom Dr. O.P. Yadav, Director hoisted the
national tricolor and addressed the staff. He touched upon the

achievements made in science and technology by the country
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as well as ICAR. He urged CAZRI staff to work with
renewed enthusiasm for the development of the country,

society and for the benefit of the farmers.

faea wywad! f<aW/World Honey Bee Day was
celebrated on August 18, 2017 at KVK, Pali. Dr. Dheeraj
Singh, Head, KVK, Pali highlighted the importance of honey
bees and their role in pollination in oilseeds, seed spices, ber
and drumstick. Shri M.S. Champawat, Assistant Director
(Horticulture), Pali was the chief Guest of this event. About
103 farmers and rural youth participated in this function.

ol &S fGTH/A Field Day on Pearl millet was

organized by KVK, CAZRI, Jodhpur at Rohicha Kalan
village on September 07, 2017. Awareness and knowledge
about improved variety of pearl millet MPMH-17 was

imparted through frontline demonstration in the village. The
program was attended by more than 250 farmers and farm
women from Luni tehsil. Dr. Peter Carberry, DDG
(Research), ICRISAT, Hyderabad was the chief guest of the
program.

&1 g 14—22 RITwR, 2017 & <RI MAITT fawan
T | HRIHA BT IECH awd S, 1. ATed gIRT
AT | IGETCH T & QAR B FRIAT T ARSI gl |
fe=l |wre @ <RM R <dor A wfoifa, e
fcraTre, AMrg o=l S afaariar sk fa=) gz
BT AT AT | S BIRIBH B 3= H T U A8 H ael
Rz 'f2<l SHUI U4 FrirpTe ARIE0T &7 A FHIUA gorr de
¥t e aReroniiEl ®1 w-ud ge o W | 2=
AHID A% Gofe STgHeT URITT, HGR o |

(&) @
A’ ¥ T LYEY _"I
<

I8 HIRd AT/ Clean India Campaign: As a part of
'Swachhata Hi Seva' campaign observed during September
15 to October 02, 2017 all the staff members of the Institute
cleaned a nearby tourist spot Kailana Park, near Kailana
Lake, Jodhpur.

feam 9o iR PN TaER faRi/Kisan Mela and
Agriculture Innovation Day was organized at ICAR-
CAZRI, Jodhpur on September 23, 2017 in which more than
3000 farmers including 900 women from Jodhpur, Pali,
Sirohi, Barmer, Jalore, Bikaner, Jaisalmer and Nagaur
districts of Rajasthan participated. Hon'ble Shri G.S.
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Shekhawat, Minister of State for Agriculture and Farmers'
Welfare, Govt. of India was chief guest of the function. He
stressed upon doubling of farmers' income by 2022 and
emphasized that adopting new and innovative technologies
developed by CAZRI and elsewhere would play a catalytic
role in improving agricultural productivity. Dr. Balraj Singh,
VC, Agriculture University, Jodhpur, Dr. N.V. Patil,
Director, ICAR-NRCC, Bikaner, Dr. G.L. Keshwa, VC,
Agriculture University, Kota; Dr. P.S. Rathore, VC, SKN
Agriculture University, Jobner and Dr. A.K. Gehlot, Former
VC, RAJUVAS, Bikaner, Dr. Arun Tomar, Director, ICAR-
CSWRI, Avikanagar; Dr. A.K. Rai, Director, [CAR-DRMR,
Bharatpur, Dr. S.K. Singh, Director, I[CAR-ATARI, Jodhpur
graced the occasion. Seven farmers were honoured as
CAZRI Kisan Mitras in recognition of their significant
contribution in adoption and dissemination of agricultural
technologies developed by CAZRI. Farmers producing best
crops of pearl millet, mung bean, moth bean, clusterbean, til,
bottle gourd and round gourd were awarded. A Kisan
Sangoshthi was also organized in which queries raised by
more than 100 farmers were addressed by the scientific
experts. More than 60 exhibitions showcasing agricultural
technologies suitable for regions were arranged by various
government and private agencies.

WRATH BT 59a1 ‘AT fEaw’ AARIE/59" Foundation
Day of ICAR-CAZRI was celebrated on October 01, 2017.
Dr. AK. Singh, VC, RVRSKYV, Gwalior and former DDG
(NRM) was the chief guest of the function. Dr. S.P. Kimothi,
ADG (Coordination) and Dr. P.C. Sharma, Director, ICAR-
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CSSRI, Karnal were the guests of honour. The foundation
day lecture on 'Is Agricultural Water Crisis Solvable?' was
delivered by Dr. A.K. Singh. It was followed by the function
in which Dr. O.P. Yadav, Director welcomed the esteemed
guests and highlighted the major achievements of the
Institute during past one year. Dr. A.K. Singh appreciated the
work on cutting edge technologies and advised to
concentrate on developing technologies which can double
the income of farmers. On this occasion employees from
scientific, technical, administrative and supporting
categories were awarded for their outstanding contributions
in Institute development. Dr. R.K. Kaul was given a special
appreciation for his outstanding work.

g ST O e §
59" Foundation Day

ober 1, 2017
T,

e

_qw';‘-

APl SARTROE {ITE/ Vigilance Awareness Week was
celebrated from October 30 to November 04, 2017. The
'Integrity Pledge' was taken by all the employees of the
Institute.

TI'@'& Tehdl ﬁ'cm/National Unity Day was celebrated on
October 31, 2017 to observe the 142" birth anniversary of
Sardar Vallabhbhai Patel. An oath was taken by all the staff
members of the Institute to uphold the unity, integrity and
security of the nation.

PR Tl W«iTg/National Integration Week was
celebrated during November 19-25, 2017. National
Integration Pledge was taken by all the Institute staff
members to preserve and strengthen the liberty of India on
November 20, 2017. Flag Day was observed on November
24,2017.

Jfaem= ﬁ?m/ Constitution Day was celebrated on
November 27, 2017 to commemorate the birth anniversary
of Dr. B.R. Ambedkar. All the staff members of the Institute
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took a pledge to India is a sovereign, socialist, secular,
democratic republic uphold fabric.

?!TfEI fren ﬁ{?R:IIAgriculture Education Day was
celebrated on December 03, 2017 to celebrate the birth
anniversary of Bharat Ratna Dr. Rajendra Prasad. About 70
students of Government Senior Secondary Schools of Doli
and Boranada villages of Jodhpur district participated in the
program and visited the Institute. Dr. O.P. Yadav, Director
motivated the students for agricultural education and
described the benefits of a rural background while making a
career in agriculture.

faea Hal f&aw/World Soil Day was celebrated on
December 05, 2017 at KVK, Jodhpur. About 250 farmers
including women farmers participated in the program. About
100 soil health cards were distributed to the farmers of
Ghantiala, Rajwa, Popavas, Choradiya, Asarlai, Kakavela
villages. Dr. I.D. Arya, Director, AFRI and chief guest of the
function emphasized the importance of soil health cards. Dr.
J.R. Bhakar, Assistant Director, ATMA, Government of
Rajasthan highlighted the importance of soil health and
various government schemes.
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KVK, Pali also celebrated Soil Health Day where Shri Gyan
Chand Parakh, MLA, Pali was the Chief Guest of this

function. About 432 farmers and farm women participated in
this event and 250 soil health cards were distributed.

ToTaA ﬁ_cﬂzl/ Republic day was celebrated in the Institute
on January 26, 2018 with happiness and fervour. On this
occasion two senior most retiring technical officers of the
Institute Sh. Laxmi Narayan and Sh. Deva Ram hoisted the
national tricolour. Dr. O.P. Yadav, Director, urged CAZRI
staff members to work hard with dedication for overall
development of nation.

fawa ST@TI;&I f&a/World Wetland Day was celebrated on
February 02, 2018 by ENVIS Centre on Combating
Desertification, CAZRI, Jodhpur on the theme “Wetlands for
a sustainable urban future” at KVK, Pali. Dr. O.P. Yadav,
Director emphasized the importance of wetlands for a
sustainable urban future and suggested the ways for
implementing innovative technologies to conserve the
wetlands. The programme was attended by students of Saint
Paul School, Pali and College of Agriculture, Sumerpur and
Jodhpur. A poster competition and quiz was organized for the
students and prizes were given to the winning participants.

I fasm™ f&a¥/National Science Day was celebrated
on February 28, 2018 by ENVIS Centre on Combating
Desertification, CAZRI on the theme “Science and
Technology for Sustainable Future”. Dr. R.K. Bhatt, Head,
Division of Plant Improvement and Pest Management
delivered the special lecture on “Climate Smart
Technologies for Sustainable Future” and highlighted the
importance of climate smart agricultural technologies
particularly for arid region.
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Linkages and Collaborations

SR/ 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 (ICRISAT)

International Centre for Agricultural Research in the
Dry Areas (ICARDA)

Bioversity International

?T@'ﬂ/ National

Ministry of Agriculture and Farmers' Welfare, Govt. of
India

Ministry of Environment, Forests and Climate Change,
Govt. of India

Ministry of Earth Sciences, Govt. of India

Ministry of Rural Development, Govt. of India
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Department of Science and Technology, Govt. of India
Department of Space, Govt. of India

Department of Biotechnology, Govt. of India
National Bank for Agriculture and Rural Development
University Grant Commission, New Delhi

National Medicinal Plants Board, New Delhi

ICAR-Central Research Institute on Dryland
Agriculture, Hyderabad

ICAR-Indian Institute of Pulse Research, Kanpur
ICAR-Central Institute for Arid Horticulture, Bikaner

ICAR-National Research Centre on Seed Spices,
Ajmer
ICAR-National Bureau of Plant Genetic Resources,

New Delhi

ICAR-Indian Institute of Natural Gums and Resins,
Ranchi
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Period

May 01 - June 23,
2017

May 03-05, 2017

August 03-09, 2017

October 23-26, 2017

October 25 -
November 14, 2017

October 31 -
November 04, 2017

November 01-21,
2017

November 6-9, 2017.

November 08-28,
2017

November 09-29,
2017

November 16 -
December 06, 2017

December 12-23,

2017

December 28, 2017 -
January 17, 2018

February 07-09, 2018
March 11-23, 2018
March 14-22, 2018

March 15-16, 2018
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Training and Capacity Building

Name of Training Course and Venue
AP / Scientist

ISRO Sponsored NNRMS (National Natural Resources Management
System) Certificate Course at [IRA, Dehradun

Training Program on Farming System Modelling at ICRISAT,
Hyderabad

Training Program on Analysis of Experimental Data at ICAR-NAARM,
Hyderabad

Training Workshop on Methodological Framework for Implementation
of FFP organized by ICAR-NAARM at ICAR-IARI, New Delhi

Summer School on Advances in Water = Management Practices for
Enhancing Water Productivity in Agriculture at ICAR-IARI, New Delhi

Training Program on Microwave Remote Sensing and its Utilisation
under NNRMS SC-T organized by ICRS, Mandore, Jodhpur at Space
Application Centre, Ahmadabad

CAFT Training Program on Recent Advances in Improvement and
Production Technology of Arid Zone Fruit Crops at MPKV, Rahuri

Training cum Workshop on Methodological Framework for
Implementation of Farmers FIRST Project, organized by ICAR-NAARM
at ICAR-IISWC, Dehradun

Winter School on Advanced Statistical Tools and Technologies for
Modelling and Forecasting Agricultural Data at ICAR-IASRI, New
Delhi

Winter School on Advanced Technologies in Natural Resource
Management to Mitigate Climate Change Impacts at ICAR-IISWC
Centre, Udhagamandalam, Tamil Nadu

Training Program on Advances in Simulation Modelling and Climate
Change Research towards Knowledge Based Agriculture at [CAR-IARI,
New Delhi

Management Development Program on Leadership Development (a pre-
RMP Program) at ICAR-NAARM, Hyderabad

CAFT Training Program on Recent Developments in Statistical
Modelling and Forecasting in Agriculture at ICAR-IASRI, New Delhi

NISAR-SMAP Training Program on Soil Moisture and Agricultural
Monitoring using Microwave Remote Sensing at Space Application
Centre, ISRO, Ahmadabad

International Training on Agricultural Development in Arid Region held
at Kibbutz Sheffayim, Israel organized by MASHAV, Ministry of
External Affairs, Israel

Short Term Training on Desertification and Land Degradation:
Monitoring, Vulnerability Assessment and Combating Plans by TREES
at Space Application Centre, ISRO, Ahmadabad

Training on Drought Monitoring at ICAR-CRIDA, Hyderabad
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Name of the Participants

Shamsudheen M.

S.P.S. Tanwar

N.K. Jat
Archana Verma

Vijay Avinashilingam N.A.

Sheetal K. Radhakrishnan

Mahesh Kumar Gaur

Prashant Hiraman Nikumbhe

Bhagwan Singh

N.K. Jat

Kuldeep Singh Jadon

Subbulakshmi. V

H.M. Meena

Pratibha Tewari

M. Suresh Kumar

Mahesh Kumar Gaur

S.P.S. Tanwar

P.C. Moharana

D.V. Singh



Period

May 04-06, 2017

July 17-22, 2017

July 18-22, 2017

July 24-31, 2017

August 01-10, 2017

September 19-23,
2017

September 22-27,
2017

November 01-10,
2017

November 08-28,
2017

November 27 -
December 01, 2017

November 28 -
December 05, 2017

January 22-27, 2018

June 05-08, 2017

June 23-29, 2017

August 03-09, 2017

gf3teror 3R eman fFefor

Training and Capacity Building

Name of Training Course and Venue

dd-d BIff® / Technical Personnel

National Conference of Agricultural Librarians and User Community
(NCALUC-2017) on Libraries Beyond Borders: Navigating Towards
Global Dissemination at Chaudhary Charan Singh, Haryana Agricultural
University, Hisar

Training Program on ICAR-ERP, New Delhi

Training Program on Automobile Maintenance, Road Safety and
Behavioural Skills at ICAR-CIAE, Bhopal

Training Program on Basic Microbiological Techniques for Studying
Microbes at ICAR-IARI, New Delhi

Training Program on Selection, Adjustment, Operation and Maintenance
of Agricultural Implements for Field and Horticultural Crops at ICAR-
CIAE, Bhopal

Training Program on Automobile Maintenance, Road Safety and
Behavioural Skills at ICAR-CIAE, Bhopal

Training Program on Computer Application Design and Development of
Website / Portal at ICAR-IASRI, New Delhi

Short Course on Tools on Monitoring Evolution and Impact Assessment
of Rainfed Agriculture Technologies and Development Programme at
ICAR-CRIDA, Hyderabad

CAFT Training Program on Innovative Strategies of Plant Protection for
Insect Pest Management in Changing Agricultural Scenario, CCS, HAU,
Hisar

Training Program on Automobile Maintenance, Road Safety and
Behavioural Skills at ICAR-CIAE, Bhopal

Model Training Course on Waste Management for Sustainable
Agriculture in Low Rainfall Areas at ICAR-CAZRI, Jodhpur

Training Program on Use and Maintenance of Advanced Instruments in
Soil and Plant Analysis at ICAR-IISS, Bhopal

Name of the Participants

Tirth Das

P.K. Tomar

Maga Ram

B.N. Sharma

Fateh Singh Solanki

Heera Lal Choudhary

Kusum Lata Charan

Mamta Meena

Arvind Singh Tetarwal

Bhanwara Ram

Rewat Ram Meghwal
Traloki Singh

Pradeep Kumar Bhardwaj

UIAMfd Ud @l ifife / Administrative & Accounts Personnel

Training Program on Leadership Development for Organization Growth
at Goa Organised by National Institute of Man Management and
Advancement, New Delhi

Refresher Course on Administrative and Finance Management for
Section officers, AAOs, AFAOs & Assistants of ICAR at ICAR-
NAARM, Hyderabad

Training Program on Enhancing Efficiency and Behavioural Skill for
Stenographers / PA / PS / PPS at CIFE, Mumbai organised by ICAR-
NAARM, Hyderabad
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1.B. Kumar

Sunil Choudhary
Anil Bhandari
B.S. Khichi

Sreedevi Mohanan
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Date
August 23-24,
2017

August 29-30,
2017

August 29-30,
2017

September 05-25,
2017

September 11-12,
2017

November 06-10,
2017

November 14-21,
2017

November 27, 2017

November 28 -
December 05, 2017
February 13, 2018
February 13-20,
2018.

February 23, 2018

February 26, 2018
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Workshops and Trainings Organized

Details of Training Program

Extension Education on Improved Technologies for Enhancing
Production and Income in Western Rajasthan

Extension Education on Livelihood and Income Security through
Improved Agricultural Technologies in Arid Rajasthan

Officers Training Program on National Mission on Oil seeds and
Oil palm (NMOOP) held at ICAR- CAZRI, RRS, Pali

Winter School on Developing Strategies for Doubling Farm
Income in Low Rainfall Areas

Officers Training Program on National Mission on Oil seeds and

Oil palm (NMOOP) held at ICAR- CAZRI, RRS, Pali

Supply Chain Management and Marketing of Cereals, Pulse and
Horticultural Produce in Dry Lands

Model Training on Newer Options in Arid Horticulture for
Doubling Farm Income

Brainstorming Session on Scope of Agri-Photo-Voltaic Systems
(AVS)

Model Training Course on Waste Management for Sustainable
Agriculture in Low Rainfall Areas

Stakeholders Meet for Popularizing Fodder Beet and other
Technologies

Model Training Course on Eco-friendly Integrated Pest
Management in Arid Region Crops

Workshop for Rajasthan State NABARD officials on Dry Land
Management Technologies

Brainstorming Session on Enhancing Crop Water Productivity in

Hot Arid Regions: Challenges & Opportunities held at ICAR-
CAZRI, RRS, Bikaner
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Sponsored by

MPOWER,
Rajasthan

MPOWER,
Rajasthan

Deptt. of Agricultural
Extension, Pali

ICAR-Education
Division

Deptt. of Agricultural
Extension, Pali

World Bank,
VANAMATI, Govt. of
Mabharashtra

DOE

ICAR

DOE

ICAR

DOE

NABARD

ICARDA

Number of
Participants
42

40

20

25

20

30

20

20

60

20

54

56
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Awards

Institute was awarded “2™ Rajshri Tandon Award” for
excellent work in official language during 89"
Foundation Day of ICAR at IARI, New Delhi on July
16,2017.

Institute was awarded “Ganesh Shankar Vidhyarthi
Hindi Magazine Award” for publication of 'Maru
Krishi Chayanika during 89" Foundation Day of ICAR
atIARI, New Delhi on July 16,2017.

Institute was awarded 2™ Prize for exhibiting CAZRI
technologies in “National Sheep and Wool Fair” on
December 08,2017 at CSWRI, Avikanagar.

Dr. P. Santra was awarded “ICAR Lal Bahadur Shastri
Young Scientist Award” in Natural Resource
Management and Agricultural Engineering, during 89"
Foundation Day of ICAR at IARI, New Delhi on July
16,2017.

Dr. Dipak Kumar Gupta was awarded “ICAR
Jawaharlal Nehru Award” for Outstanding Doctoral
Thesis Research in Agricultural and Allied Science
2016” during 89" Foundation Day of ICAR at IARI,
New Delhion July 16,2017.

Dr. Akath Singh was conferred “SARP Associate
Award-2017” by ICAR-NRC on Pomegranate and

Society for Advancement of Research on Pomegranate
(SARP), Solapur during April 28-30, 2017 at ICAR-
NRCP, Solapur.

Dr. M.B. Noor Mohamed was awarded “Innovative
Scientist Award” during 3" International Conference
on Bioresource and Stress Management organized by
RKM Foundation, Kolkata, Visva Bharati University
Shantiniketan, West Bengal during November 08-11,
2017 at SIAM, Jaipur, Rajasthan, India.

Dr. R.K. Singh was conferred “Asima Chatterjee
National Honour Award-2017” by Science &
Mathematics Development Organization (India) on
December 24,2017 at Deoghar, Jharkhand.

Dr. Archana Verma received “Young Achiever Award
2017” from Society for Advancement of Human and
Nature (SADHNA) during February, 2018 at Dr YS
Parmar UHF, Nauni, Solan.

Dr. Rahul Dev was awarded “Young Scientist Award”
for outstanding contribution in the field of fruit science
during “International Conference in Agricultural and
Applied Sciences for Promoting Food Security during
May 13-15, 2017 held at Battishputli Kathmandu,
Nepal.
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Dr. Rahul Dev was awarded “Young Scientist Award”
in National Conference on Doubling Farmers Income
for Sustainable and Harmonious Agriculture during
September 9-10, 2017 held at Sri Venkateshwara
Veterinary University, Tirupathi.

Dr. Saritha M. was conferred “Young Scientist Award”
in Agricultural Microbiology by the Association of
Microbiologists of India for the year 2017 during the
58" Annual Conference of AMI held at Babasaheb
Bhimrao Ambedkar University, Lucknow, Uttar
Pradesh during November 16-19,2017.

Dr. Poonam Kalash was awarded “Young Scientist
Award” at International conference on “Global
Research Initiatives for Sustainable Agriculture &
Allied Sciences” by ASTHA Foundation, Meerut held
during December 02-04,2018 at MPUAT, Udaipur.

Dr. Rahul Dev was awarded “Outstanding Ph.D. Thesis
Award” for outstanding contribution in the field of
Horticulture and Plant Genetic Resources during
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National Conference on Livelihood and Food
Security” held at Bihar Veterinary College, Patna
during January 27-28,2018.

Dr. Pradeep Kumar was awarded “Best Poster Award”
by ISHS, Belgium and Society for Promotion of
Horticulture, ITHR, Bengaluru during International
Symposium on 'Horticulture: Priorities & Emerging
Trends held during September 05-08, 2017 at ICAR-
ITHR, Bengaluru.

Dr. Surendra Pooniareceived “Best Poster Presentation
Award” during 6" International Conference on
Advances in Energy Research (ICAER- 2017) held
during December 12-14, 2017 at [T Mumbai,
Mumbeai.

Dr. Vijay Avinashilingam N.A. was awarded
“Certificate of Appreciation” for Farmers Technology
Documentation during Farmers FIRST Conference
held during February 01-03,2018 at AAU, Anand.
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Distinguished Visitors

Hon'ble Shri Gajendra Singh Shekhawat, Minister of
State for Agriculture & Farmers Welfare, Govt. of India

Dr. Trilochan Mohapatra, Secretary, DARE and
Director General, ICAR, New Delhi

Dr. K. Alagusundaram, DDG (Ag. Engg. & NRM),
ICAR, New Delhi

Dr. N.S. Rathore, DDG (Education) ICAR, New
Delhi

Shri Narayan Lal Panchariya, MP (Rajya Sabha), Govt.
ofIndia

Shri Vinod Bhai Chawda, MP (Lok Sabha; Kachchh -
Morbi), Govt. of India

ShriJoga Ram Patel, ML A (Luni)
Shri Gyan Chand Parakh, MLA (Pali)

Shri Devi Singh Bhati, Former Cabinet Minister for
Irrigation, Govt. of Rajasthan

Shri Ghanshyam Ojha, Mayor, Nagar Nigam, Jodhpur

Padma Bhushan Dr. R.S. Paroda, Former Secretary
DARE & Ex-Director General, ICAR, New Delhi

Dr. Panjab Singh, Chairman, NAAS and Former
Secretary DARE & Ex-Director General, ICAR, New
Delhi

Dr. A.S. Faroda, Ex-Chairman, ASRB, New Delhi

Prof. A.K. Singh, VC, Rajmata Vijiyaraje Scindia
Krishi Vishwa Vidyalaya, Gwalior (M.P.)

Prof. R.N. Singh, VC, Jai Narayan Vyas University,
Jodhpur

Dr. C.B. Jadeja, VC, KSKV Kachchh University,
Kachchh

Dr. Balraj Singh, VC, Agriculture University,
Mandore, Jodhpur

Dr. G.L. Keshwa, VC, Agriculture University, Kota

Dr. P.S. Rathore, VC, SKN Agriculture University,
Jobner
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Dr. Pratap Narain, Former VC, SKRAU, Bikaner
Dr. A K. Gehlot, Former VC, RAJUVAS, Bikaner

Prof. Z.S. Solanki, Former VC, Agriculture University,
Kota

Prof. L.N. Harsh, Former VC, Agriculture University,
Jodhpur

Maj. Gen. N. Vinaya Chandran, YSM, SM, SDS
(ARMY-I), National Defence College, New Delhi

Dr. Peter Carberry, DDG, ICRISAT, Hyderabad

Dr. Harsh Kumar Bhanwala, Chairman, NABARD,
New Delhi

Dr. J.S. Samra, Former DDG (NRM), ICAR, New
Delhi and Chairman ICAR-CAZRI,R.A.C.

Dr. AK. Sikka, Former DDG (NRM), ICAR, New
Delhi and IWMI - Representative India

Shri Narendra Singh Mehra, Assistant Director
(Execution), Ministry of Home Affairs, New Delhi

Shri Yashvir Singh, Economic Advisor, MoEF&CC,
Govt. of India

Dr. S. Bhaskar, ADG (AAF&CC),ICAR, New Delhi
Dr. S.P. Kimothi, ADG (CDN), ICAR, New Delhi
Dr. A.K. Vashishta, ADG (PIM), ICAR, New Delhi

Shri Devendra Kumar, Director (Finance), [CAR, New
Delhi

Shri R.P. Singh, Member, Governing Body, ICAR,
New Delhi

Dr. N.P. Singh, Director, ICAR-NIASM, Baramati
Dr. P.K. Mishra, Director, ICAR-IISWC, Dehradun
Dr. P.C. Sharma, Director, ICAR-CSSRI, Karnal
Dr. A K. Rai, Director, ICAR-DRMR, Bharatpur
Dr. D.B. Singh, Director, ICAR-CITH, Srinagar
Dr. A K. Singh, Director, ICAR-DCFR, Almora
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Dr. P.L. Saroj, Director, ICAR-CIAH, Bikaner
Dr. N.V. Patil, Director, ICAR-NRC on Camel, Bikaner
Dr. O.P. Chaturvedi, Director, ICAR-CAFRI, Jhansi

Dr. Gopal Lal, Director, [ICAR-NRC on Seed Spices,
Ajmer

Dr. A.K. Tomar, Director, [CAR-CSWRI, Avikanagar,
Tonk

Dr. O.P. Pareek, Former Director, ICAR-CIAH,
Bikaner

Dr. 1.D. Arya, Director, ICFRE- AFRI, Jodhpur

Dr. Anand Zhambre, Executive Director, Plasticulture,
Govt. of India

Shri Murari Lal Gupta, Dy. Director (OL), ICAR, New
Delhi

Dr. A K. Singh, Chief General Manager, NABARD,
Rajasthan

Dr. S.B. Khemnar, Director (ATMA), Department of
Agriculture, Maharashtra

Dr. Dayal Singh Choudhari, Director, Department of
Agriculture, SIAM, Govt. of India, Jaipur

Shri Kumar Rajnish, National Programme
Coordinator, ENVIS Secretariat, MoEF&CC, Govt. of
India

Dr. B.K. Dwivedi, Deputy Director (MPOWER),
Jodhpur

Shri Manoj Agarwal, Head, CSR Program, Cairn Oil
and Gas, India Vedanta, New Delhi

Shri Shashwat Kulshrestha, DGM, Rajasthan, Cairn
Oil and Gas, India Vedanta, New Delhi

Shri Naresh Ramani, AGM, NABARD, Jodhpur

Dr. VK. Pande, Dy. Director, Department of
Agriculture, Jodhpur

Prof. Rajeev Mathur, Principal, Lachoo Memorial
College, Jodhpur

Shri Mahendra Bohra, Chairman, Nagar Parishad, Pali

Smt. Kaushalya Ben Madhapariya, Zila Pramukh,
Kachchh
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Director Cell

1.
2.

Priority Setting, Monitoring and Evaluation Cell (PME)
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Dr. O.P. Yadav, Director
Mrs. Sreedevi Mohanan, PS to Director

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. Deva Ram, TO (up to 31.01.2018)

Mr. Hanuman Ram, TO

Administrative Officers
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11.
12.

Mr. K.L. Meena, CAO

Mr. I.B. Kumar, AO (up to 26.12.2017)

Mr. Ramesh Kumar Panwar, AAO

Mr. D.M. Sancheti, AAO (up to 30.11.2017)

Mr. Ratan Lal Sunkariya, AAO (up to 31.08.2017)
Mr. Karan Singh Gehlot, AAO

Mr. Prem Chand Panwar, AAO

Mr. Bahadur Singh Khichi, AAO

Mr. Om Prakash Jayal, AAO

. Mr. Prem Prakash Mishra, PS to CAO

(from 11.07.2017)
Mr. A.K. Gupta, AAO (from 17.07.2017)
Mr. P.D. Soni, AAO (from 07.03.2018)

Audit and Account Officers

1
2.
3.
4
5

Mr. G.P. Sharma, CFAO (from 09.08.2017)
Mr. K.S. Tanwar, FAO

Mr. Sunil Choudhary, AFAO

Mr. P.K. Mathur, AFAO

Mr. Anil Bhandari, AFAO

Division of Natural Resources

1.
2.

Dr. C.B. Pandey, Head I/c

Dr. J.P. Singh, Principal Scientist (Economic Botany
& PGR)

Dr. P.C. Moharana, Principal Scientist (Geography)
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10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Dr. R.K. Goyal, Principal Scientist
(Land & Water Management Engineering)

Dr. D.V. Singh, Sr. Scientist (Agronomy)

Dr. R.S. Yadav, Sr. Scientist (Soil Science)
(from 11.07.2017)

Dr. Mahesh Kumar, Sr. Scientist (Soil Science)
Dr. M.K. Gaur, Sr. Scientist (Geography)

Mr. Dipankar Saha, Scientist (Sel. Grade)
(Economic Botany & PGR)

Dr. H.M. Meena, Scientist (Agril. Meteorology)
Dr. Saurabh Swami, Scientist (Agril. Chemicals)
Mr. Jagdish Singh Chouhan, CTO

Mr. S.P. Seth, CTO (up to 30.06.2017)

Mr. Mukesh Sharma, CTO

Mrs. Meena Mangalia, STO (up to 30.04.2017)
Mr. Laxmi Narain, TO (up to 31.01.2018)

Mr. M. Bari, TO (up to 31.01.2018)

Mr. Abhey Singh, TO

Mr. R.S. Rajpurohit, TO

Mr. Girdhari Lal, TO

Mr. Narain Ram, TO

Mr. Veer Singh, TO

Mr. Narsingh Ram, PS to HD |

Division of Integrated Farming Systems

1.
2.
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10.
11.
12.

Dr. Praveen Kumar, Head

Dr. Uday Burman, Principal Scientist
(Plant Physiology)

Dr. J.C. Tewari, Principal Scientist (Forestry)
(up to 30.06.2017)

Dr. Anurag Saxena, Principal Scientist (Agronomy)
Dr. P.R. Meghwal, Principal Scientist (Horticulture)
Dr. S.P.S. Tanwar, Principal Scientist (Agronomy)

Dr. Akath Singh, Principal Scientist (Fruit Science)

Dr. N.R. Panwar, Principal Scientist (Soil Science -
Soil Fertility/Chemistry/Microbiology)

Dr. R.C. Kasana, Principal Scientist
(Agril. Microbiology)

Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy)
Dr. Pradeep Kumar, Scientist (Vegetable Science)
Dr. Archana Verma, Scientist (Forestry)
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16.
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24,
25.
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Mr. Shiran Kalappurakkal, Scientist (Agroforestry)
Dr. Pratap Singh Khapte, Scientist (Vegetable Science)
Dr. Saritha M., Scientist (Agril. Microbiology)

Mr. R.K. Mathur, ACTO

Mr. S.R. Bhakar, TO

Mr. S.R. Choudhary, TO

Mr. Khet Singh, TO

Mr. PK. Bhardwaj, TO

Mr. Gulab Singh, TO

Mr. B.N. Sharma, TO

Mr. N.S. Chouhan, TO

Mr. P.R. Bishnoi, TO

Mr. H.C. Sharma, PS to HD II

Division of Plant Improvement and Pest Management

1.

2.
3.
4

10.

11.

12.

13.
14.

15.
16.

17.

18.
19.
20.

Dr. R.K. Bhatt, Head I/c
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 (Genetics & Plant
Breeding)

Dr. Ramavtar Sharma, Principal Scientist
(Genetics/Cytogenetics)

Dr. Rajwant Kaur Kalia, Principal Scientist
(Agroforestry)

Dr. R.K. Kakani, Principal Scientist (Genetics & Plant
Breeding) (from 03.07.2017)

Dr. H.R. Mahla, Principal Scientist
(Genetics/Cytogenetics)

Dr. PK. Roy, Sr. Scientist (Genetics & Plant
Breeding)

Dr. A K. Jukanti, Sr. Scientist (Genetics & Plant
Breeding) (up to 05.07.2017)

Dr. Ritu Mawar, Sr. Scientist (Plant Pathology)

Dr. R.K. Solanki, Scientist (Genetics & Plant
Breeding)

Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology)

Mr. Shantharaja C.S., Scientist (Seed Technology) (On
Study Leave)

Mr. Khushwant B. Choudhary, Scientist (Genetics &
Plant Breeding)

Mr. M.S. Solanki, TO
Mr. R.S. Mertia, TO (up to 30.06.2017)
Mr. Ramu Ram, TO
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21. Mr. N.L. Chouhan, TO

22. Mr. Jera Ram, TO

23. Mr. P.R. Bheel, TO (up to 30.06.2017)
24. Mr. M.R. Bhati, TO

25. Mr. M.L. Bajrolia, STO

26. Mr. Nara Ram, TO

27. Mr. N.L. Purohit, PS to HD III

Division of Livestock Production and Range
Management

1. Dr. AK. Misra, Head I/c (up to 19.07.2017)

2. Dr. B.K. Mathur, Head I/c (from 20.07.2017) &
Principal Scientist (Animal Nutrition)

Dr. Mavji Patidar, Principal Scientist (Agronomy)
Dr. R.N. Kumawat, Principal Scientist (Agronomy)
Mr. R.C. Bohra, ACTO (up to 31.07.2017)

Mr. G.S. Deora, TO (up to 30.04.2017)

7. Mr. Madan Lal, TO

Division of Agricultural Engineering and Renewable
Energy

1. Dr. Dilip Jain, Head

2. Er. Dinesh Mishra, Principal Scientist (Farm
Machinery & Power)

S

3. Dr. AK. Singh, Principal Scientist (Farm Machinery
& Power)

4. Dr. R.K. Singh, Principal Scientist (Land & Water
Management Engineering)

5. Dr. Priyabrata Santra, Principal Scientist (Soil
Physics)
Dr. Surendra Poonia, Sr. Scientist (Physics)

Er. Om Prakash, Scientist (AS&PE)
. Mr. S. Ansari, CTO
10. Mr. S.K. Thakur, TO
11. Mr. B.K. Dave, TO
12. Mr. Vijay Kumar, TO
13. Mr. A.K. Singh, TO
14. Mr. P.C. Bhawankar, TO
15. Mr. Sodhi Singh, TO
16. Mr. Raghuveer Singh, TO
17. Mr. L.R. Faroda, TO
18. Mr. S.S. Gehlot, TO
19. Mr. B.S. Solanki, T.O. (up to 30.06.2017)
20. Mr. Dinesh, TO
21. Mr. Nand Kishore, TO
22. Mr. Hanuman Ram Choudhary, TO
23. Mr. PK. Kachchhwaha, TO

6
7. Dr. Soma Srivastava, Scientist (Food & Nutrition)
8
9



Division of Transfer of Technology and Training

1. Dr. Pratibha Tewari, Head

2. Dr. Bhagwan Singh, Principal Scientist (Agril.
Extension)

3. Dr. Vijay Avinashilingam N.A., Sr. Scientist (Agril.
Extension)
Dr. Nand Kishore Jat, Scientist (Agronomy)
Dr. B.L. Manjunatha, Scientist (Agril. Extension)
Dr. Prashant Hiraman Nikumbhe, Scientist (Fruit
Science)
Dr. Dipika Hajong, Scientist (Agril. Extension)
Mr. Pramendra, Scientist (Agril. Economics) (from
13.10.2017)

9. Mr. R.P. Parihar, STO

10. Mrs. Mamta Meena, STO (from 14.11.2017)

11. Mr.N.R. Bhamoo, TO (upto31.10.2017)

12. Mr. M.S. Mertia, TO

13. Mr. M.R. Karela, TO

14. Mr. Rupendra Singh, TO

15. Mr. Suraj Prakash, TO

16. Mr.G.S. Jodha, TO

17. Mr. Vinod Purohit, TO

Other Scientist

1. Mrs. Poonam, Scientist (Plant Biochemistry) (from

15.04.2017 to 28.08.2017)

All India Network Research Project on Vertebrate Pest
Management

1.

3.
4.
5.

Dr. R.S. Tripathi, Principal Scientist (Agril.
Entomology) & Nodal Scientist (Vertebrate Pest
Management)

Dr. Vipin Chaudhary, Principal Scientist (Agril.
Entomology)

Mr. R.C. Meena, STO
Dr. K.M. Gawaria, STO
Mr. Surjeet Singh, STO

Agriculture Knowledge Management Unit

1.  Mr. VK. Purohit, ACTO

2. Mr. Mukesh Gehlot, STO

3. Mr. Ramesh Chandra Joshi, TO
4. Mr. Rajendra Kanojia, TO
Library

1. Mr. Tirth Das, STO & I/c

2. Mr. Kailash Detha, STO

3. Mr. K.K. Sharma, STO
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C.R. Farm

1.
2.

Mr. R.S. Rathore, TO
Mr. Fateh Singh, TO

Maintenance Unit
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11.
12.

Mr. SK. Vyas, CTO

Mr. Khem Singh, ACTO

Mr. M.L. Choudhary, STO

Mr. A.J. Singh, TO

Mr. S.N. Sen, TO

Mr. B.L. Bose, TO

Mr. Sanjay Purohit, TO

Mr. Ramesh Panwar, TO (up to 30.06.2017)
Mr. Bhawani Singh Rathore, TO

. Mr. M.S. Nathawat, TO

Mr. S.R. Daiyya, TO
Mr. V.K. Harsh, TO

Security Section

1.
2.

Mr. Surjeet Singh, I/c
Mr. Kishna Ram Dewasi, TO

Regional Research Station, Pali Marwar

1.
2.

9.
10.
11.

12.
13.
14.

Dr. A.K. Shukla, Head

Dr. R.S. Mehta, Principal Scientist (Agronomy) (from
05.04.2017)

Dr. B.L. Jangid, Principal Scientist (Agril. Extension)

Dr. Vikas Khandelwal, Sr. Scientist (Genetics & Plant
Breeding) (up to 26.07.2017)

Er. P.L. Regar, Scientist (Sel. Grade) (Land & Water
Management Engineering)

Dr. Seeta Ram Meena, Scientist (Agronomy)
Ms. Keerthika A., Scientist (Forestry)

Dr. Dipak Kumar Gupta, Scientist (Environmental
Science)

Dr. Noor Mohamad M.B., Scientist (Agroforestry)
Dr. Kamla Kumari Choudhary, Scientist (Soil Science)

Ms. Suman Beniwal, Scientist (Fruit Science) (from
15.04.2017)

Mr. B.S. Jodha, STO
Mr. S.K. Dashora, STO
Mr. V.S. Nathawat, TO

Regional Research Station, Bikaner

1.
2.

Dr. N.D. Yadava, Head I/c

Dr. G.L. Bagdi, Principal Scientist (Agril. Extension)
(from 01.04.2017)

Dr. M.L. Soni, Principal Scientist (Soil Science)
Dr. Birbal, Principal Scientist (Fruit Science)
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Dr. V.S. Rathore, Principal Scientist (Agronomy)

Dr. N.S. Nathawat, Principal Scientist (Plant
Physiology)

Ms. Seema Bhardwaj, Scientist (Soil Science)

Dr. M.C. Dagla, Scientist (Genetics & Plant Breeding)
(up to 05.07.2017)

Ms. Subbulakshmi V., Scientist (Agroforestry)

Dr. Sheetal K. Radhakrishnan, Scientist
(Environmental Science)

Mr. Renjith P.S., Scientist (Agronomy)
Mr. J.C. Joshi, CTO

Mr. N.P. Singh, CTO

Mr. Pratul Gupta, STO

Mr. B.M. Yadav, STO

Mr. Jogeshwar Ram, STO

Mr. Rajeev Kumar, STO

Regional Research Station, Jaisalmer

1.

3
4
5.
6.
7
8

Mr. Venkatesan K., Scientist (Economic Botany &
PGR) (up to 03.07.2017)

Dr. Dileep Kumar Dangi, Scientist (Agri. Extension)
(from 12.07.2017), Head I/c

Mr. Abhishek Kumar, Scientist (Agroforestry)

Dr. Julius Uchoi, Scietist (Fruit Science)

Mr. Anil Patidar, Scientist (Economic Botany & PGR)
Mr. D.S. Mertia, STO

Mr. K.S. Rambau, STO

Mr. Govind Parihar, TO

Regional Research Station, Bhuj

1.
2.

Dr. Devi Dayal, Head 1/c

Dr. Deepesh Machiwal, Principal Scientist (Soil &
Water Conservation Engineering)

Dr. Shamsudheen M., Scientist (Soil Science) (up to
06.07.2017)

Mr. Sushil Kumar, Scientist (Agronomy) (on study
leave)

Dr. Rahul Dev, Scientist (Economic Botany & PGR)

6
7.
8.
9

Mr. M. Suresh Kumar, Scientist (Agroforestry)
Mr. Mohar Singh, CTO

Mr. R.C. Bissa, ACTO

Mr. Kumpra Hargovind Ram, TO

Regional Research Station, Leh

1.
2.

3.

Dr. Sanjeev Kumar Chauhan, Head

Dr. M.S. Raghuvanshi, Principal Scientist
(Agronomy)

Mr. Jigmat Stanzin, STO

Krishi Vigyan Kendra, Jodhpur

0 © N kv DD

Dr. Sushil Kumar Sharma, Programme Coordinator
Mr. R.R. Meghwal, CTO

Dr. Hari Dayal, CTO

Dr. A.S. Tomar, ACTO

Dr. R.P. Singh, ACTO

Dr. Savita Singhal, ACTO

Dr. Poonam Kalash, ACTO

Dr. S.C. Kachhawaha, ACTO

Mr. P.S. Bhati, STO

10. Mrs. Mamta Meena, STO (upto 13.11.2017)
Krishi Vigyan Kendra, Pali

AN O i e

Dr. Dheeraj Singh, Programme Coordinator
Dr. M.K. Choudhary, ACTO

Dr. Aishwarya Dudi, ACTO

Dr. M.L. Meena, ACTO

Dr. Chandan Kumar, STO

Dr. L.P. Balai, STO

Krishi Vigyan Kendra, Bhuj

1.

A
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Dr. Devi Dayal, I/c Programme Coordinator
Mr. Sanjay Singh, STO (up to 18.12.2017)
Dr. Traloki Singh, STO

Dr. Ram Niwas, STO

Mr. A.S. Tetarwal, STO
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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

To enhance profitability and livelihood in arid eco-

system

To conserve biodiversity and improve plants and

livestock

To promote awareness and knowledge amongst the

stakeholders

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.

No.

1

Objectives Weight

To enhance 30
profitability

and livelihood

in arid eco-

system

To conserve 22
biodiversity

and improve

plants and

livestock

Actions

Improved
package of
practices for
farming/croppi
ng systems

Development
and
improvement of
farm
implements and
renewable
energy devices

Conservation,
enhancement
and
improvement of
plant genetic
resources

Quality
planting
materials

Success Indicators

Farming systems
and crop
management
modules developed/
validated

Farm and energy
devices developed

Genetic resources
collected,
conserved,
evaluated and
registered

Quality seed
material produced

Quality planting
material produced
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No.

Kg.

Unit Weight Target / Criteria Value

Excellent Very Good Fair Poor
Good

100 % 0% 80% T70% 60%

22 8 7 6 5 4
8 2 1 0 0 0
12 1700* 1600 1500 1400 1300
4 5500 5000 4500 4000 3500
4 60000 55000 50000 45000 40000



S.

No.

Objectives

To promote
awareness and
knowledge
amongst the
stakeholders

To inventorize
natural
resources for
their
assessment and
management

Publication/Do
cumentation

Weight

20

5

Fiscal resource 2

management

Efficient
functioning of
the RFD
System

Enhanced
Transparency /
Improved
Service
delivery of
Ministry/Depar
tment

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
(2015-2016)

Utilization of
released plan
fund

Timely
submission of
Draft RFD
(2016-17) for
approval

Timely
submission of
results for RFD
(2015-16)

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

IR BTN SIS

Results-framework Documents

Excellent

100 %
55

115

700

90

30

30.5.2017 02.06.

98

May 15,
2016

May 1,
2016

100

2017

96

May
16,
2016

May
2016

95

04.06.

2017

94

May
17,
2016

May
2016

90

Target / Criteria Value
Very Good Fair
Good
0% 80% 70%

50 45 40
95 90 85
600 550 500
4 3 2
80 75 70
4 3 2
25 20 18

07.06.
2017

92

May
20,
2016

May 6,
2016

85

Poor

60 %
35

80

450

65

16

09.06.
2017

90

May
21,
2016

May
2016

80
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S. Objectives Weight Actions Success Indicators Unit Weight Target / Criteria Value

No.
Excellent Very Good Fair Poor

Good
100% 90 % 80% 70 % 60 %

Independent Degree of success % 1 100 95 90 85 80
audit of in implementing

implementation GRM

of Grievance

Redress

Management

(GRM) system

9  Administrative 7 Update Date Date 2 Nov.1 Nov.2 Nov.3 Nov.4 Nov.5
Reforms organizational 2016 2016 2016 2016 2016
strategy to align
with revised
priorities

Implementation % of % 1 100 90 80 70 60
of agreed Implementation

milestones of

approved

mitigating

strategies for

reduction of

potential risk of

corruption

(MSO).

Implementation % of %o 2 100 95 90 85 80
of agreed implementation

milestones for

ISO 9001

Implementation % of %o 2 100 90 80 70 60
of milestones of implementation

approved

Innovation

Action Plans

(IAPs).

Section 3: Trend Value of the Success Indicators

S. Objectives Actions Success Indicators Unit Projected Projected Projected Projected Projected
No. value for value for value for value for value for
FY 14/15 FY 15/16 FY 16-17 FY 17-18 FY 18-19

1. Toenhance Improved package of Farming systems No 6 7 7 7 7
profitability ~ practices for and crop
and farming/cropping management
livelihood in  systems modules
arid eco- developed/validated
system
Development and Farm and energy No 1 1 1 1 1

improvement of farm  devices developed
implements and
renewable energy

devices
2. Toconserve Conservation, Genetic resources No 12 14 1700 1700 1700
biodiversity = enhancement and collected,
and improve improvement of plant conserved,
plants and genetic resources evaluated and
livestock registered
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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
Transparenc
y/ 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)

Utilization of released
plan fund

Timely submission of
Draft RFD for for
respective years for
approaval

Timely submission of
Results

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
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Unit

Kg
No

No.

No

No

Date

%

Date

Date

%

%

IR BTN SIS

Results-framework Documents

Projected Projected Projected Projected Projected
value for value for value for value for value for
FY 14/15 FY 15/16 FY 16-17 FY 17-18 FY 18-19

3200 4300 5000 5000 5000
45000 50000 55000 55000 55000
40 50 50 50 50
75 95 95 95 95
425 600 600 600 600
4 4 4 4 4
75 80 80 80 80
4 4 4 4 4
19 22 25 25 25
31.5.2015 31.5. 31.5.  31.5.2018 31.5.2019

2016 2017
98.0 98.0 98.0 98.0 98.0
May 16, May 16, May 16, May 16, May 16,
2015 2016 2017 2018 2019
May 2, May 2, May 2, May?2, May?2,
2015 2016 2017 2018 2019
95 95 95 95 95
95 95 95 95 95
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S. Objectives Actions Success Indicators Unit Projected Projected Projected Projected Projected
No. value for value for value for value for value for
FY 14/15 FY 15/16 FY 16-17 FY 17-18 FY 18-19
8 Administrati Update organizational Date Date Nov.2, Nov.2, Nov.2, Nov.2, Nov.2,
ve Reforms  strategy to align with 2015 2016 2017 2018 2019
revised priorities
Implementation of % of %o 90 90 90 90 90
agreed milestones of  Implementation
approved Mitigating
Strategies for
Reduction of
potential risk of
corruption (MSC).
Implementation of % of % 95 95 95 95 95
agreed milestones for implementation
ISO 9001
Implementation of % of % 90 90 90 95 95
milestones of implementation
approved Innovation
Action Plans (IAPs).
Section 4(a): Acronyms
S.No. Acronym Description
1. SAC Space Application Center
2. MoES Ministry of Earth Sciences
3. HRD Human Resource Development
4. FLD Front Line Demonstrations
5. SAUs State Agricultural Universities
6. KVKs Krishi Vigyan Kendra

Section 4(b): Description and definition of success indicators and proposed measurement methodology

S.
No

1.

Success Indicator

Farming systems and crop
management modules
developed/ validated

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)

182

Definition

Farming system is an
approach which involves

Measurement

No. of farming
system models and

integration of various package of
components e.g. Crops, practices
silviculture, horticulture, developed

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
harnessing solar energy
for development of
devices can reduce the
dependence of farmers
on conventional sources
of energy

No. of implements
developed

General
Comments



8.

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 MTP 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

183

IR BTN SIS

Results-framework Documents

Definition

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/workshop
s organized

No. of advisories
issued

General
Comments
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Success Indicator

Land resources maps /land

use plans

aiffes gRrae 2017-18
Annual Report 2017-18

Description

for crop planning

Soil resource inventory &

characterization is
prerequisite for

developing land use planning

Definition

aspects of crop

production

Soil resource maps are
the record of soil units
delineated on the basis of
similar land resources
properties in a readable

format

Measurement

No. of maps
developed

General
Comments

Section 5: Specific performance requirements from other departments that are critical for delivering
agreed results

Location

Type

State

Central

Govt.

Central

Govt.

Organization Organization Relevant
Type Name Success
Indicator
Department NRSC/SAC, Land
Department of resource
space, Govt. maps/land
of India use plans
Department Meteorologica ~ Agro-
1 Department, advisory
MOoES, Govt. weather
of India forecast

Note: As far as possible, there may be minimum dependence on other agencies

Section 6: Outcome/Impact of activities of Department/Ministry

S.
No.

Outcome /
Impact of
organization

Sustainability
of agricultural
production and
livelihood in
arid zone

Success

Jointly responsible for
influencing this
outcome/impact with the
following organization (s)
departments/ministry(ies)

State, SAU’s and KVK’s
in the Region

Indicator (s)

Annual increase
in rainfed crop
production

Annual increase
in livestock
production

Annual increase
in average
household
income

184

What is Justification
your for this
requirement requirement
from this
organization
For remote For accurate
sensing data and timely
products like  assessment
satellite and
images monitoring of
state of
natural
resources
Medium For issuing
range timely
weather advisories to
forecast data  farmers
and observed
weather data
Unit 2014-15 2015-16
% 34 3.6
% 4.6
% 4.6

Please
quantify your
requirement
from this
Organization

Approximately
290 number of
maps at

1:50,000 scale

Weather
forecast data
twice a week

2016-17

3.7

4.8

4.9

3.8

4.9

5.1

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

2017-18 2018-19

3.9

5.0

52
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