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ICARhad established National Research Centre for Arid Horticulture (NRCAH)during VII Five Year Plan
in 151 April, 1993. The Project Coordinator along with the establishment of AICRPon Arid Zone Fruits (AZF)
was shifted from HAU,Hissar to Bikaner. In short span of time and future needs of the arid region, on 27'h

September, 2000, the NRCAHwas elevated to full fledged Institute as Central Institute for Arid Horticulture
(CIAH), Bikaner, Rajasthan. Also Central Horticultural Experiment Station (CHES),Godhra, Gujarat (earlier
under IIHR,Bangalore) was merged as its Regional Centre on October 151,2000.

I MANDATES I
I

• To undertake basic and strategic studies for developing technologies to enhance productivity and
utilization of arid horticultural crops.

• To act as national gene bank of arid horticultural crops.
• To develop the multi-storey horticulture based sustainable cropping system under arid environment.
• To act as national repository of scientific information related to arid horticulture.
• To coordinate network research with state agriculture universities and line departments and act as

centre for human resource development in arid horticulture.
• To provide consultancy in research and development of arid horticulture.

INFRASTRUCTURE FACILITIES

Research Laboratory
The Institute is having well developed laboratories, farm and central facilities.

Equipments

Fruit Culture
Vegetable Culture
Germplasm Conservation
Biotechnology
Molecular Biology
Soil & Plant Nutrition
Soil & Water Conservation
Plant Physiology
Biochemistry
Plant Pathology
Entomology
Post Harvest Technology
Instrumentation Lab.

Farm Facilities

Experimental Blocks
Nursery
Hi-Tech Nursery
Complex
Water Reservoir
Drip Irrigation System
Landscape & Gardening
Tractors
Farm Roads
Farm Implement Shed
Rain Water Harvesting Model
Seed Sale Counter

Central Facilities
PME Cell
Library
Museum
ARIS Cell
LAN
CD-ROM Database
Committee Room
Conference Hall
Agro-meteorology Unit
Hindi Cell
IPR Cell
Technology
Commercialisation Cell
Farmers' Call Cell
EPBAX
Sport Facilities
Canteen
PNB Extn. Counter
Technology
Commercialisation Cell
Farmers' Call Cell
EPBAX
Sport Facilities
Canteen
PNB Extn. Counter

HPLC
Gas Chromatograph
Atomic Absorption
Spectrophotometer (AAS)
Growth Chambers
Electrophoresis Units
UV Spectrophotometer
LCD
Projection TV
Fluorescence Microscope
Infra Red Gas Analyzer
V-SAT
Transilluminator
Automatic Nitrogen Analyser
Colour Laser Printer
Cryomicrotom
TOR Meter
Flash Evaporator, etc.
Lypholizer
Automatic Nitrogen Analyser
Colour Laser Printer
PCR Machine
TOR Meter
Light Microscopes
ELISA Reader
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MANPOWER

Table 1. Sanction Strength (including regional station)

Category ClAH CHES Total

Scientific 22 10 32 (including RMP)

Technical 13 30 42

Ad m in istrative 13 13 25

Supporting staff 09 28 37

Total 57 81 138

RESEARCH ACHIEVEMENTSI I

GERMPLASM COLLECTION, CONSERVATION AND MAINTENANCE

Table 2. Germplasm Conservation at National Field Repository of CIAH, Bikaner

Fruit Crops Vegetable Crops

Name Scientific name No. Name Scientific name No.

Ber Ziziphus mauritiana 318 Kachri Cucumis melo 558

Bordi Z. rotundifolia 22 Mateera Citrullus lanatus 192

Pomegranate Punica granatum 150 Snap melon Cucumis melo var. momordica 82

Aonla Emblica officinalis 50 Chilli Capsicum spp. 132

Date palm Phoenix dactylifera 55 Muskmelon Cucumis melo 60

Bael Aeg/e marmelos 21 Kakri Cucumis melo var. utilissimus 18

Cactus pear Opuntia ficus indica 80 Ivy gourd Coccinia indica 01

Phalsa Grewia subinaequalis 06 Pumpkin Cucurbita moschata 04

Fig Ficus carica 03 Round melon Praecitrullus fistulosus 10

Kokum Garcinia indica 04 Brinjal Solanum melongena 30

Marula nut Sc/erocarya congesta 01 Bottle gourd Lagenaria siceraria 20

Sweet orange Citrus sinensis 03 Bitter gourd Momordica charantia 04

Karonda Carissa carandus 08 Ridge gourd Luffa acutanguula 20

Lasora Cordia myxa 65 Sponge gourd Luffa cylindrica 15

Gonda Cordia myxa 01 Indian bean Lablab purpureas 30

Indian aloe Aloe barbedensis 02 Cluster bean Cyamopsis tetragonoloba 05

Ker Capparis decidua 32 Sword bean Canavalia g/adiata 01

Total 821 1182

Total 821 + 1182 = 2003

5



Table 3. Germplasm collection at CHES, Godhra

Fruit Crops Vegetable Crops

Name Scientific name No.* Name Scientific name No.*

Ber Ziziphus mauritiana 55 Drum stick Moringa o/eifera 11
Custard apple Annona squamosa 09 (perennial)

Pomegranate Punica granatum 40 Drum stick Moringa o/eifera 30
Aonla Emb/ica officina/is 14 (annual)

Sapota Achras zapota 07 Bitter gourd Momordica charantia 37
Bael Aeg/e marme/os 15 Ridge gourd Luffa acutanguu/a 37
Jamun Syzigium cumin 50 Pumpkin Cucurbita moschata 17
Tamarind Tamarindicus indica 25 Cluster bean Cyamopsis tetregonolobe 02
Phalsa Grewia subinaequa/is 02 Okra Abe/moschus escu/entus 02
Fig Ficus indica 05
Mango Mangifera indica 52
Wood apple Feronia /imonia 10
Karonda Carissa carandus 40
Mahua Madhuca /atifo/ia 50
Chironji Bhchanania /anzam 30
Khirni Mani/kara hexandra 30

Total 434 136
Total 434+ 136=570

GERMPLASM EVALUATION

A. CIAH, Bikaner
Among 318 ber (Ziziphus mauritiana) genotypes,

varieties Gola, Seb,Umran, Kaithli and Banarasi Karaka
are performing well under hot arid climate. Out of 150
genotypes of pomegranate (Punica granatum), jalore
Seedless (32 kg/tree), Ganesh (30 kg/tree), G-137 (29
kg/tree), P-23 (27 kg/tree) and p-26 (24 kg/tree) the
better genotypes for yield and quality. The varietal
evaluation of aonla (Emblica officinalis) revealed that
the NA-7 is a prolific bearer (51 kg/tree) followed by
Chakaiya (34 kg/tree) and NA-6 (28 kg/tree). Among
nine bael (Aegie marmeios) genotypes, NB-5 and NB-
9 have performed well under irrigated hot arid
ecosystem. A five-year old budded plant of NB-5yields
about 40 fruits/tree while NB-9yields about 29 fruits/
tree. The fruit size of NB-5 is smaller (1.0 kg /fruit)

than NB-9 (1.4 kg/fruit). The fruit quality is excellent
in both the varieties.

Realizing the importance of vegetable crops
particularly under-exploited and less popular, and
having commercial production potentials in arid and
semi-arid regions, systematic research work on
germplasm collection, conservation and utilization was
started in 1994 at CIAH, Bikaner. In this context,
intensive crop specific surveys in target variability
pockets and explorations were undertaken in arid and
semi-arid regions and a large number of land races,
semi-cultivated and popular types of mateera, kachri,
snap melon, beans and some perennial horticultural
species of vegetables were made over the years. These
were or are being subjected to systematic evaluation,
characterization and conservation.
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B. CHES,Godhra
Varietal performance studies carried out at

the CHES,Godhra revealed that varieties NA-7of aonla,

Umran and Gala of ber, Ganesh of pomegranate, Kesar
and Rajapuri of mango, and Kalipatti of sapota were
found to be most suitable for commercial cultivation.

CROP IMPROVEMENT

The Institute has released 16 varieties of arid fruit and vegetable crops. The details are given in Table 4.

Table 4. Characteristics of varieties/F. hybrids developed and released by CIAH.

SI. Crops
No.

Varieties/ Characteristics
F, hybrids

1. Ber Coma Kirti Coma Kirti is high yielding and early maturing
variety, which fetches good price in the market.
It is resistant to various diseases and pests by
virtue of its earliness.

2. Ber Thar Sevika It is a F, hybrid between Seb and Katha. Thar
Sevika is an early maturing variety. The fruits
are juicy, sweet with TSS content of 22-24%.
Fruits after consumption do not cause throat
soaring, which is common in other cultivars.
Average fruit yield is 30-32 kg/tree. The hybrid
is also suitable for staggered picking which can
be done upto third week of January.

3. Ber Thar Bhubhraj A selection from local material of Bhusavar area
of Bharatpur district of Rajasthan. ClAH-Sel-1
is an early maturing cultivar having an average
yield potential of 30-36 kg/tree. The fruits are
ready for harvesting during last week of
December-First week of January. The fruits are
very juicy, sweet with TSS content of 22-23%.

4. Aonla Coma Aishwarya Developed through selection. Coma
Aishwarya is an early, drought tolerant. The
average yield potential is 102.9 kg/tree. It has
low fiber content and is suitable for processing
and export.
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SI. Crops Varieties/
No. r, released

5. Watermelon AHW-19
(Mateera)

6. Watermelon AHW-65
(Mateera)

7. Watermelon Thar Manak
(Mateera)

8. Bottle gourd Thar 5amridhi

9. Kh~ri Thar 5hobha

Characteristics

Medium-early maturing variety, produces 3.0-
3.5 fruits per vine, flesh dark pink, solid (firm)
with good eating quality and taste having 8.0-
8.4% T55. High yielder (460-500 q/ha) and
tolerates high temperature.

Very early maturing variety, produces 3-4
mature fruits per vine and gives yield of 375-
400 q/ha. The flesh is delicious, pink, solid
(firm) having 8.0-8.5% T55.

It is an improvement over AHW-19 for fruit
quality. The variety developed through
selection from the local land races found in
arid region. It is high yielding and better quality
variety named as Thar Manak has been released
for the cultivation in arid region. It is very early
for first marketable harvesting (75-80 DA5).
Yield potential is 500-800 q/ha under arid
conditions.

It exhibits high yield potential (3.82 - 5.82 kg!
plant) under hot arid environment. Fruits
weighing 450-700 g are ready for first
harvesting after 50-55 days from sowing. Yield
potential is 240-300 q/ha.

In khejri (Prosopis cineraria), the first high
yielding and better quality variety. Thar Shobha
has been recommended for uniform tender pod
harvesting for vegetable use. A five year grafted
khejri plant yields a harvest of about 4.25 kg
tender pods (sangri) and 6027 kg fodder (loong)
per year.
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SI. Crops
No.

CharacteristicsVarieties/
r, hybrids

10. Kachri AHK-119 Fruits are small, egg shaped weighing 50-60 g.
Fruits are ready for picking in 68-70 days after
sowing, producing 22 fruits/vine and yields of
95-100 q/ha.

11. Kachri AHK-200 The fruits are 100-120 g in weight, become
ready for harvest in 65-67 days after sowing,
bears about 20 fruits per vine, average yield is
115-120 q/ha.

12. Snap melon AHS-l0 Fruits can be harvested in 68 days after sowing,
fruits are oblong and medium in size (900 g),
flesh whitish pink, sweet in taste having 4.5-
5.0% TSS. Bears 4.0-4.5 fruits/vine giving an
yield of 225-230 q/ha under arid conditions.

13. Snap melon AHS-82 Fruit harvest starts 67-70 days after sowing,
each vine bears 4.5-5.0 fruits giving an yield
of 245-250 q/ha. The flesh is light pink, sweet
having 4.3-4.9% TSS.

14. Kakri AHC- 2 It is a very early maturing variety bearing
uniform and long fruits. Fruits have light green
skin without furrows. Fruit weighs 275-300 g,
suitable for slicing. The crop yields 175-202
q/ha under arid conditions.
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51. Crops
No.

Varieties/
r, hybrids

Characteristics

15. Kakri AHC- 13 It is a very early and highly productive variety
with profuse hermaphrodite flowers. On an
average 2.15 kg tenderfruits can be harvested
per vine giving an yield of 85-125 q/ha. The
variety also has high heat tolerance.

16. Cluster bean Goma Manjri Plants are erect, single stemmed, non-
branching, bearing from base in cluster upto
35 with 8-10 pods per cluster, yielding
88-103 q/ ha, photo-insensitive, crop period
75-80 days, tolerant to drought.

CROP PRODUCTION

In order to optimize the production of arid
horticultural crops, important agro-techniques have
been standardized/ refined for hot arid ecosystem.

Crops

Table 5. Propagation techniques standardized

Propagation method

Aonla

Bael

Ber

Chironji

Jamun

Ker

Khejri

Lasora

Pomegranate

Tamarind

Budding

Soft wood grafting and budding

Budding

Soft wood grafting

Soft wood grafting and budding

Cutting and micropropagation

Budding, Patch budding

Budding and micropropagation

Cutting

Soft wood grafting and budding

Propagation:
Propagation techniques of aonla, ker, lasoda,

ber, khejri, pomegranate, sapota, etc. have been
standardized.Various fruit crops wherein propagation
techniques have been standardized are mentioned in
Table 5.

Microsite improvement:
To establish orchard in sandy soils of arid region,

the pit size of 60 em" filled with topsoil, manure and
pond silt in equal ratio is recommended for better
establishment and growth of pomegranate plants.

Allelopathic studies:
The allelopathic effect of over-storey crop on

under-storey crops have been studied. It has been
demonstrated that the aqueous extract of ber leaves
has adverse effect on growth of under-sotrey crops
such as mustard.
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Plant protection:

Diversity in ber powdery mildew isolates from
various locations of the country was identified. The
perpetuation and survival mechanisms of this major
pathogen was studied. The role of oxidative enzymes,
constitutive phenolics, calcium, protein, etc. as the
in vitro indices for screening of ber germplasm in
addition to protein profile of ber genotypes was
investigated.

Various isolates of Trichoderma and
Pseudomonas fluorescens were isolated from soil
and plant samples from arid horticultural ecosystem
and diversity among these isolates was reported.
After a sequence of basic research including inherent
tolerance to major fungicides, some of the elite
isolates, viz. CIAH-111,CIAH-196and CIAH-311of P
fluorescens and CIAH-151,CIAH-240of Trichoderma
were mass multiplied for formulation. Promising
isolate of Trichoderma (CIAH-240)andP fluorescens
(CIAH-196) with different treatment combinations
along with 50 per cent less quantity of Dinocap
were tested under field conditions for the
management of ber powdery mildew under AICRP
(AZF)centres. In Anantapur centre, liquid culture of
CIAH-196 (10%) in combinatrion with Karathane
recorded 19.25 PDC where the powdery mildew
incidence was 67.4%. Performance of Trichoderma
isolate CIAH-240was better at Rahuri center showing
PDCof 86.23 with 58%of powdery mildew incidence.
Field experiments for the management of virus
disease in watermelon (mateera) also resulted that
isolate, CIAH-196of P fluorescens influencing high
seed germination (80.1%)followed by 78.5%in isolate
CIAH-240as compared to 60.5% in check. Bioagents
were also tested for the management of date palm
sucker rot, fruit rot and stem blight in ber under
laboratory conditions.

At CHES,Godhra, best control of Cercospora leaf
spot of pomegranate was achieved by 3 fortnightly
sprays of Topsin-M (0.1%),Captaf (0.2%) or Dithane
M-45 (0.2%). Fruit rot of aonla was found to be
controlled by 2-3 sprays of Dithane M-45 (0.2%) or
Kavach (0.2%).

Schedule involving two applications of either
Fenvalerate (0.005%) or Dimethoate (0.05%) at 21
days interval commencing from second fortnight of
September followed by two applications of NSKE
(5.0%) at 10 days interval proved to be effective
against fruit fly and fruit borer infestation in ber.

Management schedules have been worked out
for hairy caterpillar, leaf miner, fruit fly and fruit
borer which are the important pests of ber in region.

Also control measures have been worked out for
the important pests for pomegranate viz., thrips,
semilooper and anar butter fly. The incidence of
major pests of brinjal and chilli were found to be
reduced to manageable levels by adjusting the date
of planting. This technology was specially suitable
for adoption by tribal farmers of the region.

Measures to check the incidence of rust and
powdery mildew in ber were worked out. Care was
taken to minimize the number of sprays required.
Management techniques for prevention of the major
diseases of brinjal and chilli were also evolved.

Crop diversification:

Crop diversification studies in ber (Ziziphus
mauritiana) and aonla (Emblica officinalis) based
cropping studies led to recommended that in pre-
establishment phase of ber orchard, Indian aloe (Aloe
barbedensis) and cluster bean Cy amopsis
tetragonoloba) are the low input and high returning
crops giving net returns of Rs.65,802 and Rs.26,144./
ha. While in aonla based multi storey cropping system,
brinjal (Solanum melongena) was identified as
potential crop giving an average net returns of Rs
26,144/ ha.

The studies on multi-storey cropping system has
shown that the crop combinations such as Aonla-
Ber- Brinja- Moth bean- Fenugreek, Aonla- Bael-
Karonda- Moth bean- Gram, Aonla- Khejri- Suaeda-
Moth bean- Mustard and Aonla- Drumstick- Senna-
Moth bean- Cumin were found to be sustainable and
remunerative under arid ecosystem.
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High density in ber with four varieties and three
spacing revealed that B:C. ratio was maximum in
closer spacing of 5 x 5 m. Owing to accommodation
of higher no. of plants/ha. It was 1:4.54. Varietal
analysis of B:C. ratio indicated that variety Umran
had the highest ratio of 6.07 at a closer spacing of
5 x 5 m.

High density plantation in aonla cv. NA-7is laid
out with six treatments 5 x 5 m spacing with 400
plants/ha has been recommended under rainfed semi
arid conditions.

Farming System:a composite farming system has
been developed and popularized. The cropping
system was developed with main component of fruit
trees like ber, mango, guava and aonla with growing
of intercrops in the interspaces with silvicultural
species and pasture greases.

Integrated nutrient and water management:
To minimize the use of chemical fertilizes, use of

vermicompost and inorganic fertilizers (50:50) had
given good response in term of plant vigour, leaf
nutrient content and fruit yield of pomegranate under
arid region. The use of organic manures in sandy soils
has better influence on soil moisture retention for
longer period in the root zone which increases the
supply the available nutrients.

Under prevailing soil and climatic conditions of
arid ecosystem, the water use efficiency is extremely
poor in arable cropping in general and for fruit crops
in particular. In case of pomegranate and ber alternate
day irrigation through drip at 0.75 CPE with 75 per
cent recommended dose of nitrogen had given
promising response in term of plant vigour, fruit
yield and leaf nutrient content. By drip fertigation,
there is saving of 25 per cent fertilizer and more than
25 per cent of irrigation water with maximum water
use efficiency as compared to pipe irrigation.

A double ring method was devised and applied
for water management in aonla plants. This saved
50-60 per cent of water application in plants. Effect

of different mulches (maize straw, paddy straw, rice
husk, grasses, subbabool loppings and black
polythene) showed that application of organic and

synthetic mulches increased soil moisture status.

Soil and water conservation:
The results of the soil and water conservation

study revealed that the FYMmulch and cluster bean
straw mulch were found to be the best as soil water
conservation practices, which resulted in higher
conservation of soil moisture, better moderation of
soil temperature, water use efficiency, and total soil
water use. Integrated effect of soil moisture
conservation, soil temperature moderation, water
use efficiency, leaf nutrient status and total soil water
use was reflected in higher fruit production with
improved fruit quality.

Agro-techniques for arid vegetables:
The agro-techniques developed or improved for

maximizing higher returns per unit area in vegetables
under environmentally stressed areas are related to
site selection, field micro-climate management, seed
treatment, method and time of sowing, maintenance
ofplant population.soil-water conservation, irrigation
systems and scheduling, foliar feeding and crop
protection measures. Besides, post harvest
management, on farm value additions, organic and hi-
tech farming and marketing have also been taken up
for remunerative cultivation of arid vegetables.

Among the controlled irrigation systems, drip
irrigation is the most suitable for cucurbitaceous
crops under arid conditions. At CIAH, a series of
experiments were conducted to assess the feasibility
of different combinations under the drip and micro-
sprinkler systems in cucurbitaceous crops. In
conclusion, single lateral lines (12-16 mm size) at 1.5-
2.0 m distances with on-line drippers (4 litere/h) at
50 ern distances was found to be the most suitable for
kachri, snap melon and watermelon (mateera).
Increased fruit yield of about 25-30 per cent was
obtained in these crops in comparison to the channel
system of irrigation under arid conditions. Based on
seasonal agro-climatic and weather situations, crop
potentiality and available resources, a complete
production technology adopting drip irrigation has
been developed and recommended for commercial
cultivation of arid zone cucurbits. Drip irrigation is
the most efficient method for saving the water.



BASIC SCIENCES

A. Biotechnology:
Micropropagation protocol has been developed in

ker (Capparis decidua),lasoda (Cordia myxa),mulberry
(Morus alba), citrus (Citrus limon) and vegetable type
cactus pear (Opuntia ficus indica) and aloe vera.
Photoautotrophic in vitro conservation technique for
conservation of germplasm of cactus pear, aloe vera and
mulberry has been developed. In addition, intensive
research is being done on standardization of
micropropagation of date plam and conservation of
important germplasmof other fruit species.

B. Physiological and biochemical investigations:
Studies on photosynthesis and associated

parameters were undertaken in 40 cultivars of ber. It
was observed that the ber cultivars could be classified
into two major groups i.e. (a) showing mid-day
depression in photosynthesis, and (b) which do not
show mid-day depression. Similarly,the cultivars were
also screened for corboxylation efficiency and water
use efficiency. Seb, Banarsi Pewandi, Banarasi Karaka,
Mundia, Dandan, Alwar Desi, Govindgarh Special and
Kala Gola were found to be superior over other
cultivars. Further absence of mid-day depression has
been adopted as an adaptive parameter in ber for
drought resistance.

In order to understand the mechanisms of
adaptation by cucurbitaceous crops to tide over water
stress in arid ecosystem, comparative study was under
taken using mateera (stress tolerant) and watermelon
(stress susceptible) as test crops. It was revealed that
under stress conditions, mateera is able to maintain
growth whereas, it was checked in watermelon.

Moreover,the dry matter accumulation was maintained
to vegetative parts (leaves-45-60%)in mateera whereas
in watermelon it was reduced (30%). Similarly,in
respect of photosynthesis and water use efficiency,net
photosynthesis in mateera was reduced only by 30%
when grown under water stress compared to 50%
reduction in case of watermelon. Thus mateera has
developed mechanism by which it can maintain its
photosynthetic rate under water stress condition.
Another interesting adaption which mateera has
acquired is faster rate of regeneration on re-watering.

Among various parameters studied in different
crops, to identify the stress tolerant strains, plant
height stress index, dry matter stress index and
reduction in relative water content prove to be
reliable indices for screening for drought tolerance.

C. Hi-tech plant propagation and production:
Hi-tech nursery complex is established for

hardening of tissue culture plants and clonal
propagation of arid horticultural crops and clonal
root stock propagation. Preliminary studies were
conducted on greenhouse propagation of khejri, ber,
aonla, pomegranate, Citrus species and aloe vera
(vegetable type). The results so far obtained with all
the species were encouraging and remarkable
improvement in efficiency of vegetative propagation
either by stem cutting or budding technique.
Innovative results were obtained in case of
pomegranate, khejri and aonla. Adventitious root
formation obtained in micro cutting of pomegranate,
citrus and in microsucker of aloe vera. Several
inherent limitations of conventional propagation
techniques such as season dependency, requirement
of hormonal treatments, rooting in difficult-to-root
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TRANSFER OF TECHNOLOGYfruit crops like ber and aonla were overcome under
preliminary propagation studies conducted under
hi-tech glasshouse and mist chamber. Several
experiments are in progress for standardization of
vegetable production under protected environment.

POST-HARVEST TECHNOLOGY

For improving storage life of ber fruits cv. Gola,
the fruits were packed in perforated polythene bags
after treating with calcium nitrate (0.5%) and Virosol
(2.5%). The treatment had reduced physiological
weight loss at ambient temperature (28±2°C). Fruits
treated with Bavistinreduced the pathological loss upto
10.60 per cent. Calcium nitrate could maintain the
colour up to 9 days under ambient temperature.

For dehydration of sangri (tender pods of Prosopis
cineraria), blanching in 2%salt solution has given best
quality after rehydration. Attempts were also made to
prepare biscuits from dried pods (khokha) of khejri,

Table 6. Value-added products developed

Date palm
Khejri
Kachri

Value-added products developed

Crop Products

Ber
Pomegranate
Aonla

Candy, RTS
RTS, Anardana
Murabba, Chavanprash,
Mouth Freshner, Squash, Candy etc.
Chhuhara
Biscuits, Sangri
Powder

Packagingmaterials for long distance transportation
and maturirty standards in ber and aonla have been
worked out. In aonla,minimum spoilage loss was found
when the fruitswere stored in CFBwith newspaper liner.

WEBSITE OF INSTITUTE

The CIAH,Bikaner has developed the web site as
per DARE'sformat for the Institute and hosted at the
Institute Server. This can be browsed at the http://
www.ciah.ernet.in.This website provides overview
of Institute related information, describes origin and
objectives of ongoing projects, technologies developed
and transferred. It is updated after every six months.

In Panchmahal area, level of knowledge of aonla
cultivation technology was found to be as high as
65 %. The farmers have high knowledge about varieties,
spacing, flowering, harvesting, fertilizer application and
propagation of this crop. The adoption of aonla
technology was only 57%.There was high level of
adoption for varieties, harvesting and spacing but low
level for pest management, fertilizer application and
disease management.

The preliminary survey in IGNP area of Bikaner
district revealed that 32% farmers grow mateera, snap
melon, kachri, 18% farmers grow brinjal, bottle gourd
and 14% grow ber and aonla. The major constraints in
development of arid horticulture are- poverty, low
income, high cost of inputs, poor communication and
transport facilities,lack of seeds/planting material, lack
of farmers training and erratic rainfall. For transfer of
arid horticultural technologies, on- campus and off-
campus training programmes and group discussion are
arranged for farmers and farm women. Presently few
demonstrations have been laid out on the farmers field
to demonstrate the technologies developed at the
Institute. These are being regularly monitored by the
Scientists of the Institute.

Field days and field visits are conducted to impart
the knowledge to farming community about arid
horticulture. Other extension activities like Radio
and T. V Talk, organizing exhibition during Kisan
Mela, distribution of literature, etc. are being done
by the Institute for the welfare of farming community.
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FUTURE THRUST AREAS

1. Genetic Resource Management: There is need
to collect, characterize and evaluate the natural
biodiversity available in this region and develop
a strong gene bank on which the country can
depend for its future needs.

2. Genetic Improvement: There is a need to transfer
the genes from available gene pool into standard
cultivars for resistance against biotic and abiotic
stresses.

3. Improving Production and Productivity of
Horticultural Crops: The productivity and
production of horticultural crops in India is very
low compared to many advanced countries. In
arid horticulture this problem is further
aggravated. Hence there is urgent need of
technological support for increasing production
and productivity.

4. Exploitation of Biotechnology in Arid '
Horticultural Crops: Use of molecular markers
for gene tagging, transfer of genes from wild
taxa, development of transgenes resistant to the
biotic and abiotic stresses, micropropagation, etc.
are the potential areas. Biotechnological
interventions for mass multiplication and gene
transfer, identification and sequencing of genes
are required to be generated for resolving its
problems for food security.

5. Basic and Strategic Research: To provide a
strong information base to develop appropriate
technologies the basic research is utmost
important. Since arid ecosystem has its unique
problems, basic aspects on biotic and abiotic
stress tolerance mechanisms, seed and plant vigour
canopy architecture, etc. need to be investigated.

6. Hi-Tech Crop Production: This includes:
a) Hi-tech nursery raising for production of
healthy seedlings, b) Protected cultivation for
off-season production, c) Efficient use of water
and nutrients through drip/sprinkler irrigation
and fertigation and use of organic/degradable
biomass for mulching. This will stabilize the soil
temperature, economize irrigation water, retain

moisture and minimize weed growth and
subsequently provide higher quality produce,
d) Promotion of precision farming for maximizing
input use efficiency to get higher produce.

7. Off-season Crop Production: Off-season
production of horticultural crops particularly
vegetables need to be promoted to enhance the
availability of quality produce throughout the
year, and maximize the use of natural resources
growing crops out of the normal season.

8. Crop Diversification: There is great necessity
to develop agro-techniques for sustainable
cropping systems, integrated pests and disease
management so that these lands can be fruitfully
utilized for production fruits and vegetables for
domestic and export purpose.

9. Resource Management: Efforts are required to
develop integrated approach for water harvesting,
substrate management, nutrient management and
cropping models, which can make best use of
these strengths and convert them in to the
biomass for consumption.

10. Organic Farming: There is a need of conducting
research on the efficient use of organic inputs is
to be started. Standardization of norms for
certification of organic products and deciding the
certificationagencymust be addressed immediately.

11. Plant Protection: Integrated management
strategies are required for the management of
major pests and diseases in arid and semi-arid
horticultural crops. Use of chemicals should be
minimized and emphasis on bioagents, botanicals,
exploitation of inherently resistant genotypes in
breeding of development of new varieties would
be in priority. Post-harvest management of major
pests and diseases using chemicals and residues
analysis in harvested produce are also required.

12. Transfer of Technologies: Institute has
developed various innovative arid horticultural
technologies. The demand of the time is to
translate them on farmer's field for which modern
tools of transfer of technologies should be
adopted and farmers must be appraised of the
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latest know how in horticultural production
through trainings, field demonstrations, etc.

13. Human Resource Development: For achieving
the higher productivity, trained manpower in
various facets of horticulture production system
and post harvest management is definitely
required. For this, the staff of the Institute will be
encouraged to participate in national/
international training programmes, seminar,
symposium and workshops.

14. Post Harvest Management: All efforts are

required to minimize post harvest losses by
developing appropriate for value addition of the
produce or improve shelf life. In addition to this
dehydration of produce can be undertaken since
area has high solar radiation and low humidity
coupled with incidence of diseases and pests.
Varietiessuitableforprocessingmust be developed.
Food and agricultural technology parks should also
be developed to promote agro-processing
industries in areas where predominant production
of processable horticultural products exists.

From tlie Director's Desk
The Indian arid ecosystem is

marked by various strengths such
as vast potent potential area,
intense solar radiation, increasing
canal command area, surplus family
labour, low incidence of pest and
diseases, and opportunities to
establish agro-based and allied
cottage industries.

Realizing the potential of horticultural
productivity of arid zones, the compatibility of these
crops to the arid zone ecosystem and the need to
achieve balance nutrition and income security for
the people. The Indian Planning Commission
approved establishment of National Research Centre
for Arid Horticulture (NRCAH)during VII Five Year
Plan. As a result of this the NRCAH came into
existence in April, 1993 and this was later, on
upgraded to Central Institute for Arid Horticulture
w.e.f 27th September 2000. Since the inception of
NRCAH-now CIAH, Bikaner-the Institute has
contributed substantially on all fronts. Keeping these
facts in view the arid region can be converted into
horticultural bowl as quality fruit and arid vegetable
production can be achieved for domestic as well as
for export purpose. Central Horticultural Experiment
Station (CHES) - a Regional Station of CIAHlocated
at Vejalpur, Godhra, Gujarat is working on fruits and
vegetables pertaining to the semi-arid region. Krishi
Vigyan Kendra (KVK) at Vejalpur is also transferring
the new technologies developed for the benefits of
farmers of tribal belt of Gujarat and Madhya Pradesh.

There is a tremendous scope of development of arid
lands through crop diversification of crops. This
calls for research preparedness to meet the challenges
putforth by the global market. In this pursuit, Central
Institute forArid Horticulture is dedicated to develop
technologies suitable for high production of quality
fruit and vegetable for domestic and export market.
The varieties having resistance to diseases and pests,
good shelf life, processing quality are being also
developed and appropriate agro-techniques are being
standardized to harness the maximum productivity.
The Institute has released a total of 16 varieties of
arid fruits and vegetables, standardized arid fruit
crops and vegetative propagation protocols for micro-
propagation of some arid fruits, developed agro-
techniques for production of quality planting material
and produce and made a wide variety of value
added products for better utilization market gluts
of horticultural produce. The Institute has
recommended multi-storied cropping system models
for arid and semi-arid ecosystem that will provide
sustainability to the farmers of the country.

CIAH Profile presents details of the significant
achievements that Institute has made during last 15
years. CIAH Profile will also be helpful to the
researchers, extension workers and growers in
upgrading the knowledge on arid horticulture besides
future programmes of the Institute.

(T.A. More)
Director
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