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INTRODUCTION 
The hot and region occupies 

nearly 12 per cent land surface of India 
in the States of Rajasthan, Gujarat, 
Haryana, Punjab, Andhra Pradesh, 
Karnataka and Maharashtra. The 
production of horticultural crops in 
this region is confined to a few small 
pockets having irrigation water. It is 
now realised that horticultural crops 
particularly perennial fruit trees, not 
only provide nutrition and income 
security to the people but can also 
ameliorate the harsh environment of 
the and region. However, the 
geophysical and agro-climatological 
constraints for production of these 
crops in and areas necessitated deve-
lopment of special production techno-
logies. Since the available research set 
up for this purpose in the State 
Agricultural Universities and in the 
Institutes of the ICAR was inadequate, 
the Indian Planning Commission, as 
recommended by the Working Group 
on Agricultural Research and Educa-
tion, approved the establishment of 
National Research Centre for Arid 
Horticulture (NRCAH) during the 
Seventh Five Year Plan. 

To make the Centre functional, 
Project coordinator, All India Coordi-
nated Research Project on Arid Zone 
Fruits (AICRP on AZF) located at CCS  

HAU, 1-lisar was assigned additional 
duties of its Officer on Special Duty 
(OSD) in November, 1990. After 
identification of land for the 
establishment of NRCAH, the Project 
Coordinator along with Coordination 
Unit was shifted from I-lisar to Bikaner 
in March, 1993 and merged with 
NRCAH. 

Mandate 

To conduct mission oriented 
research for improvement in 
productivity of horticultural crops and 
development of horticulture based 
cropping system under and 
environment; and to act as a 
repository of information related to 
and horticulture. 

Mission/objectives 
*TO introduce, collect, 

characterize, conserve and evaluate 
the biodiversity of horticultural crops 
under and environment. 

*To  utilize the available 
biodivcrsity and improve the target 
fruit crops such as ber, pomegranate, 
aonTh, date palm and cucurbitaceous, 
leguminous and solanaceous 
vegetables to develop high quality and 
productive types having tolerance to 
biotic and abiotic stresses. 

*To  study the factors related to 
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rapid multiplication of propagules in 2. 
case of established as well as new 
crops and the problems related to their 
growth and fruit development. 

*lo  standardize agrotechniques 
with respect to efficient use of soil, 
water and nutrients for increased 3. 
horticultural productivity involving 
water harvesting ad conservation 
techniques under rainfed conditions, 
efficient use of the scarce irrigation 
water and nutrient management. 

*To  study the ecophysiological 
parameters of cropping system models 
for utilization of high temperature and 
radiation resources. 

*To  develop postharvest techno-
logy package for extended use of the 
horticultural produce of arid region. 

*To  develop integrated pest and 
disease management technologies for 
horticultural crops under and 
environment. 

The salient research achievements 
of the Centre during 1998-99 were: 
1. During the period under report 7 

cultivars of pomegranate were 
introduced from Iran. In horadi 15 
genotypes were collected from 
Pipad and 3 from Bikaner. With 7. 
this, the total collection reached to 
300 in tier, 50 in pomegranate, 16 
in Willa, 106 in Cactus pear, 47 in 
date palm, 193 in nialeera, 558 in 
kacuari and 90 in snapmelon. 

A total of 8 varieties, 2 of kachari 
(AHK 119, AHIC 200), 2 of tnateera 
(AHW-19, AFIW.65), 2 of 
snapmelon (AHS 10, AHS 82) and 
2 of salad kakadi (AHC 2, Al-IC 13) 
were released during 1998. 
As a result of extensive survey, a 
total of 132 collections of chilies 
were made from Mathania, Soila, 
Manai and Pal area. 
Studies on water stress in tnateera 
& watermelon demonstrate that 
mateera is drought tolerant and can 
give yield even under 4 irrigation 
whereas watermelon is drought 
susceptible and can not tolerate 
water stress. 
Application of organic manure 
and inorganic fertilizers were 
compared in pomegranate. It was 
observed that application of 
vermicompost improved plant 
growth, photosynthetic activity 
and water :.conservation as 
compared to inorganic fertilizer. 
Application of chemical 
treatments such as Virosil agro 
(5%), CaNO3 (0.5 & 1%) and 
bavistin (0.1%) can improve the 
shelf life of bet. 
The scientists of the centre took 
active part in Kisan mein and other 
extension activities and acted as 
resource personnel for various 
training prcgra4imes organised in 
Bikaner. 

4. 

3. 

6. 

NRCAH 



ANNUAL REPORT - 1998-99 

GERMFLASM CONSERVATION 
Mission A: Introduction, collection, characterization, 

conservation and evaluation of horticultural 
biodiversity. 

A.1.1 Collection, conservation 
and evaluation of ber 
(Ziziphus mauritiana 
Lamk.) 

Out of Ii genotypes identified 
from Bharatpur, Shekhawati and 
Chomu region of Rajasthan during 
February, 1996 and budded in situ 
during July-August, 1997, 10 have 
started bearing. First year evaluation 
data reveal that NRCAH Bil is a 
heavy bearer while NRCAH B9 is a 
dwarf statured cultivar. NRCAH B2 is 
considered good for drying (Table fl. 
An early maturing type with 
subspherical fruit shape has been 
identified from Bikaner 

A.1.2 Collection, conservation 
and evaluation of Boradi 
(Ziziphus mauritiana var. 
rotundifolia) 

With the collection of 15 
genotypes from Pipad and three from 
Bikaner, the total collections in boradi 
reached upto 22. Genotypes collected 
earlier and budded in situ during 1997  

have started bearing. NRCAH RI, a 
boradi type collected from Shekhawati 
region of Rajasthan has shown profuse 
bearing during first year. The 
genotype has red fruit with very good 
sweet acid blend after ripening while 
at raw stage, reddish brown fruits are 
acrid in taste. Ripe fruits were very 
much liked after dehydration. 

A.1.3 Collection, conservation 
and evaluation of aonla 
(Emblica off icinalis 
Caertn.) 

Eight promising cultiya'rs of aonla 
collected from GAU, Artañd are being 
maintained in nursery. With this, the 
total genotypes in nonla are sixteen. 

Aonta cultivars (MA 6, NA 7, 
Krishna, Kanchan, Chakaiya) have 
started flowering in the 3rd year of 
plantations. Under Bikaner condition, 
Krishna started early flowering 
(25.3.99) but the female flowers were 
very less. NA 7 started flowering in 
first week of April with 7-10 female 
flowers per branchiet. Branchlet 
emerging from middle portion of the 
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Name of 
cultivar 

Cuttings 
received 

Cutting 
sprouted 

S. 
No. 
1. Pad Piyajl Is 3 

2. VM$ Evvdeki,u 18 3 

3. Ak'kv !'arend 20 3 

4. Aga Mohannd All 2') 2 

5. hlclrnsh Ueh Bahan 20 2 

. I'usl (Lirinci 20 

7. Makh Shirin 20 I 
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branch had more female flowers. In 
NA 6 and Chakaiya, the flowering was 
comparatively late i.e. in the middle 
of April. 

A.1.4 Introduction, collection, 
characterization, conser-
vation and evaluation of 
pomegranate (Punica 
granatum L.) under hot 
and environment 

Seven pomegranate cultivars 
introduced from Iran (Table 2) in 
collaboration with NBPGR, New 
Delhi, in 1998 are being maintained for 
multiplication and evaluation. 

Table 2. Introduction of pomegranate 
germplasm from Iran 

The pomegranate orchards 
around Jalore and Jodhpur districts 
have sprung up through seedling and 
there is lot of variation. It was decided 
to take advantage of these genetic 
variations in the cultivar Jalore 
Seedless. During December, 1998, an  

exploration was undertaken in 
orchards of Jalore Seedless cultivar 
and fifty two promising plants were 
selected and open pollinated fruit 
samples were collected. Considerable 
variations were recorded in fruit yield 
and quality characters (Table 3). The 
range of diversity was recorded for 
fruit weight (74.3-298.2 g), fruit 
diameter (4.91- 7.62 cm), fruit length 
(5.0-7.9 cm), aril length (6.0-11.0 mm), 
weight of 10 arils (1.10-3.54 g) and TSS 
(11.0-20.10 Brix). Besides, the 
characters like fruit shape, rind colour, 
aril colour and softness were also 
recorded. From seeds of the fruits of 
selected trees, the progeny of about 
2500 seedling has been raised for 
evaluation. 
National Repository 

i) Br: With the collection of 19 
genotypes/lines from Jodhpur during 
1998, the total entries in the ber 
National Repository reached upto 300. 
Genotypes budded earlier (1996-97) on 
in situ raised rootstocks started 
bearing in third year. Many cultivars/ 
genotypes collected from different 
locations have shown synonimity with 
respect to growth and fruiting 
characters. Vegetative growth, 
flowering, fruiting and fruit characters 
of genotypes have been recorded. 

ii) Pomegranate: The work on 
collection of genetic diversity of 

NRCAH 9 
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S. Crop/Variety BC. No. 
No. 

Year Source Performance at 
Country NRCAH, Bikaner 

   

A Cueurblts 

I Watermelon 

2 Pumpkin 

3 Muskmelon 

4 Japanese pumpkin 

B Cltruilus laisatus 

5 Chafleston local 

6 Mnhbobi 

C Cucunjis rnclo var. 
C(UI ta IOU pelt Sib' 

7 Samsuri 

D Cucniiis meSa 

S Darehgaz 

9 Karzaba 

it) Lnn8-E-Round 

11 Khaghnnv 

12 7ardE4sfhan 

1997 Iran No germination under 
all the condition 

EC 407550 

EC 407551 

EC 407552 

EC 407553 

EC 420977 

EC 420978 

EC 420979 

EC 420980 

EC 420981 

EC 420982 

EC 420983 

EC .120981 

1998 

1998 

1998 

Iran 

tnii 

Iran 

Evaluation is in progress 

Evaluation is in progress 

Evaluation is in pTOaOSS 
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pomegranate was started in 1995 with 
a view to develop a National 
Repository under and environment. 
To date,. 150 genotypes have been 
collected and are being maintained 
and evaluated. Of these, only ten 
varieties which fruited were evaluated 
for fruit quality and yield potential. 

A.2 Introduction, collection, 
characterization, conserva-
tion and evaluation in 
cucurbit vegetables under 
hot and environment 

Realising the potential of cucurbit 
vegetables in the and region, 
especially watermelon type ;nateera 
(Citrullus lanatus), kacliari (Cuctunis 
callosus), snapmelon (Cucumis melo var 
momordic&, salad kakdi and 
muskmelon (cucurnis sp.), research 
initiatives have been undertaken from 
1994. During 1997 and 1998, some 
exotic seed material of cucurbit 
vegetables were introduced from Iran 
by the NBPGR, New Delhi in 
collaboration with NRCAH and 
supplied to the Centre for evaluation 
(Table 4). 

Table 4. Cucurbit species/varieties introduced from Iran 

NRCAH 11 
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GENETIC IMPROVEMENT 
Mission B: Genetic Improvement in arid horticultural 

crops. 
B.1 Improvement in cucurbit 

vegetables under hot and 
environment 

B.1.1 Performance of advanced 
progenies of mateera 

(Citru ilus lanat'us) 
Twenty six advanced progenies of 

n;a!eera were evaluated for earliness, 
yield and fruit quality attributes in 
replicated randomised block design 
(RBD) during the summer and rainy 
season of 1998. The mean data were 
utilised to assess the yield perfor-
mance (Table 5). These were high 
yielding progenies, therefore, for 
better comparison the fruits of these 
progenies were rated as AM and C 
grade on the basis of fruit quality 
characters viz., flesh firmness, colour, 
taste and TSS and then over all grades 
alloted. On the basis of rating, 
progenies of AHW 19 and AHW 65 
were compared for yield attributing 
traits. The mean data reveal that 
among the AHW 19 the maximum 
fruit yield per plant was obtained from 
the progeny AHW 19-3-2-14 (18.17 
kg) where as in AHW 65 the progeny 
Al-lW 65-4a (15.96 kg) recorded the 
highest yield. 

B.I.2 Performance of mateera 
lines 

Two selected mateera lines namely 
AHW 19 and Al-LW 65 were tested on 
large scale with six replications, both 
during summer and rainy season of 
1998, under and environment. The 
observations with regards to growth, 
yield and quality attributes were 
recorded to assess the yield 
performance of these lines. The data 
in Table 6 show that the maximum 
fruit yield (485.5 q/ha) was recorded 
in Al-LW 19 with average 4.2 fruit and 
95.2 g  seed yield/plant and in which 
harvesting can be started 78.2 days 
after sowing (DAS). Whereas the line 
AHW 65 produces 401.2 q  fruits per 
hectare with average 5.2 fruits and 
110.4 g seed yield/plant and exhibited 
ea' iiness in harvesting (72.4 DAiS). 

Bi.3 Performance of kachari 
(Cucumis callosus) lines 

Two most promising advanced 
lines of kachari namely AHK 119 and 
AHK 200 were tested in replicated 
trial during summer and rainy season 
in 1998. The detailed observations 
related to growth, earliness, fruit yield 

12 . NRCAH 
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and quality characters were recorded 
and average computed. The 
observations on fruit fly infestation, 
diseases incidence under field 
conditions were also taken into 
account to assess the yield 
performance under and environment. 
The data (Table 7) revealed that the 
yield potential of AHK 119 was 96.65 
q/ha in which the vine produces 24.5 
fruits (1.48 kg/plant) Where as the 
line AIIIC 200 recorded the yield 
potential of 109.52 q/ha with 19.4 
fruits (1.90 kg/plant). The first harvest 
was earliest in AHK 2(X) (68.2 DAS) in 
comparison to 75.4 days after sowing 
in AHK 119. 

8.1.4 Performance of snapme-
Ion (Cucumis melo var. 
,nwnordica) lines 

Two high yielding lines of 
snapmelon namely Al-IS 10 and Al-IS 
82 were tested on large scale replicated 
trial during summer and rainy season 
of 1998 under proper agronomic 
practices. Observations with regards 
to growth, maturity, fruit yield and 
quality were recorded and mean were 
computed (Table 8) to assess the yield 
potential. The maximum fruit yield 
241.5 q/ha was recorded by Al-IS 82 
in which the vine bears 5.9 fruits (4.67 
kg) where as the yield potential of the 
tine AHS 10 was 222.5 q/ha with 5.6 
fruits (4.37 kg) per plant. 

13.1.5 Performance of advanced 
lines of long fruited type 
Cucunis sp. 

Twenty two advanced lines of 
long fruited type salad kakdi (CUCELWIS 
sp.) were evaluated in summer and 
rainy season of 1998. Observations 
related to growth, maturity, fruit yield 
and quality attributes were recorded 
for the evaluation and yield potential 
of these lines. However, major empha-
sis was given on fruit characters like 
size, shape, flesh thickness, seed 
content, softness of seed, crispiness 
and taste at marketable stage and 
rating was done as A,B and C grade 
and then over all fruit quality grade 
was alloted to the line. The characters 
like fruit set under high temperature, 
drought hardiness, fruit fly infestation 
and incidence of diseases were also 
taken into consideration during the 
screening of the lines. Out of these, 
three high yielding lines bear A grade 
and 4 lines B grade fruits. Fruits of 
these lines can be harvested for use 
between 8-12 days from fruit set, so 
that first harvesting was in between 
50.0-55.8 days from sowing. The line 
Al-IC 2-9 exhibited earliness (50.0 
DAS) in harvesting of marketable 
fruits. The maximum fruit yield (2.974 
kg) per plant was recorded in the line 
AHC 2-9 in which the number of 
fruits/ plant (1IA) was also highest 
(Table 9). 

14 NRCAH 
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B.1.6 Performance of advanced 
lines of small fruited 
type Cucuinis sp. 

Eight advanced hues of small 
fruited type salad kirk-di ((uumis s;'.) 
were evaluated during the summer 
and rainy season of is. Characters 
related to growth, flowering, maturity 
and yield were recorded. The 
immature fruits (3.6 days from fruit 
set) can be used for salad purpose, 
therefore, proper fruit quality rating 
(AM and C: grade) was done on the 
L,ais of characters such as size, shape, 
tlh and seed content, softness of 
seed, crispiness and taste and then 
overall fruit quality grade was alloted 
to the lines. The data (Table 10) 
revealed that the maximum fruit yield 
(1.74 kg/plant) was in Al-IC 13-I-I-1 
in which the number of fruits were 
20.4 per plant of 93.7 g  weight/fruit. 

B.2 Improvement in chilli 
(Capsicu;n annum) under 
hot arid environment 

An exploration was undertaken in 
November, 1998 in the chilli (Mathania 
type) growing areas of Western 
Rajasthan. To collect the maximu in 
genetic variability, pockets of chilli  
cultivation i.e. Mathania, Tinwai'i, 
Sofia, Manai and Pal were explored 
and 132 collections have been made. 

Considerable variability was recorded 
in the form of earliness, fruit 
characters, bearing and yield potential 
(fable 11). Besides this, detailed 
informations were collected and 
analysed to deduce the reason for 
drastic yield reduction over the years 
in Mathania type chilli. The major 
factors affecting the yield potential are 
incidence of mosaic, die-hack, fruit rot, 
fruit borer, nematode, termite, trost, 
improper crop rotation and tioti 
availability of seeds o; pure Mathania 
type. 

The range of variations were 
recorded in plant height (45-93 cm). 
number of branches (1-  12, number tit 
fruits/plant (7-200) and fruit length 
(6.0-16.5 cm). As per discussion & 
knowledge gathered from arid 
horticulturist, village workers and 
farmers revealed tha t the yield 
Potential of Mathania t pe chilli was 
very high even tip to 64)-I N) '1/  ha ripe 
fruits with excclk'nt quality and the 
longest fruit length (20 cm) during 
1980's. Now, due to se eral factors 
there is drastic redtlkl ikl ll In v iel d 
(16-48 q/ha) and this popuhr type is 
corn plctelv out of it en in nt ic i a I 
cultivation. The collected LII\ 'iitv 
will be eva I ua ted and ii nprt . I to 
re-recognise porn  Lii (\ pe Mat 1i. nia 
chilli (or the cult) \.ltltlil [) Ole and 
wone farmers tinder high tucnprralttre. 

NRCAH 17 
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Table 11. Diversity in Mathania type chilli 

Fruits/ 
plant 

Variability Collections Plant Branches 
Pockets height /plant 

(CIII) 

Fruit Picking/ Ripe red fruit 
length Crop yield q/ha) 
(cnt) 

1981) 1998 

5-9 

4-8 

6-10 

3-4 

6-9 

6-i) 

4-5 

5-9 

6-12 

20-25 

18-22 

25-32 

16-33 

22-48 

20-28 

24-35 

25-35 

2545 

Maihania 

Math an 

•1 iflwan 

sulln 

Mariai 

Manal 

Pal 

ral 

15 45-75 

3 50-63 

22 7040 

6 65-71) 

24 75-85 

13 7*-SO 

24 65-75 

33 85-95 

12 80-93 

10-90 6.0-12.5 

17-73 8.0-10.2 

25-70 84-34.5 

7-12 7.5-11.5 

25-200 7.5-14.0 

10-180 7.0-15.1 

8-25 7.1-16.3 

30-35 7.5-16.2 

23-43 7.3-16.1  

3.0-4.0 

23-4.0 

2.3-3.5 

34-4-5 

3.5-4.5 

3.0-4.0 

3.3-4.0 

4.0-5.0 

4.0-5.0 

80-100 

73.93 

%-I60 

70-432 

80-145 

60-$xl 

70-95 

75-Ill) 

70-US 

Range 132 45.45 3-12 

B.3 Improvement in Pome-
granate by selection and 
hybridization 

The pomegranate varieties from 
Russia have one desirable 
characteristics of blood red aril colour 
and this colour is lacking in our 
commercially accepted varieties. 
Therefore, selective simple and 

7-200 0-16.3 2.5-5.0 60-160 16-48 

complex crosses were made involving 
Jalore Seedless, G-137, Mridula, 
Musket, Guisha Rose Pink and Cuisha 
Red in 1998 and progenies of 15 Fl 
cross combinations are ready for 
planting and evaluation. 
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S. Treatment Percentage 
No. Sprouting 

I control 10% 

2 IiXIL) ppm IBA + JIXIO ppin 20 
Thyniine 

21110 ppm IBA + liNk) ri" 
Thynilne 

4 5tXI) ppm IBA 4 IceD ppm 20t 
thyniluic 

5 70) ppm IBA + ]K)I) ppm 50% 
Thyininu 

c, Ir.o(x) ptrnt IBA i-  I000 ppm 30% 
rh)- nhine 
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VEGETATIVE PROPAGATION 
Mission C Rapid multiplication of propagules of fruit 

crops. 
C.i Vegetative propagation of 

Capparis decidna and 
Prosopis cinera via. 

- An experiment was conducted in 
the nursery to evaluate seasonal 
\ .rL1tit)n in sprouting potential of 
c thu iigs of Cupparis dt'eidwi and 
Fr's'pis cint'raria. 

The cuttings were given clip 
treatment in a solution containing -LOGO 
ppm 113A + 1000 ppm l'hymine for 3 
m:'tute and then planted in polythene 
tubes filled with sand and soil 
mixture. The planting was done at 
cm)ntnlv interval and observations on 
per CL- lit 'proutmg were recorded. In 
Ui: 'pnri gin/dna, the ideal time for 
taking and planting cuttings is in the 
month of September when nearly 50 
per cent cuttings sprouted and gave 
rise to plantlets. 

In order to study the optimum 
concentration of JIM, the cuttings 
WC1C planted in month of September 
and treated with varying concent-
ratitum (1000, 2000, 5000, 7000 and 
10000 ppm IBA along with 1000 ppm 
lbs- mine). - the contros were only 
ctpp?d in - distilled water. The  

sprouting was recorded at monthly 
interval. The results demonstrate that 
the maximum sprouting took place in 
7000 pm IBA (50%) whereas in control 
it was only 10% (Table 12). Thus, our 
results reveal that application of 7000 
ppm IBA along with 1000 ppm 
Thymine gave the best results. 

Table 12. Percentage of cuttings 
sprouted after 6 months 
of planting 

C. 2 In situ establishment of ber 
orchard 

An experiment was conducted to 
study the in situ establishment of ber 
orchard. For this, well established 
multi branch seedling rootstocks were 

20 NRCAH 



Cultivar Time of building 

  

15th July 16th August 15th September 

7 DAli 
14 DAB 
21 DAB 
2$ DAB 
Menu 
CV(%) 

7 DAB 
14 DAIS 
21 DAB 
2$ DAB 
Mean 
CV() 

7 DAB 
14 DAB 
21 DAB 
28 DAB 
Mt'an 
CV(%) 

7 DAB 
14 DAB 
21 DAB 
IN DAB 
\Iean 

133 (7.7-276) 
43.4 (30.7-58.6) 
$7.9  
67.2 (56.7-72.3) 
4e,.7 - 

45.6 - 

15.6 (12.3-29.D 
30.2 (22.9-3tLS) 
50.2 (4(1.111,113) 
61.2 (50.1-711.5) 
2&1 - 

51.3 - 

17.0 (9.5-25.2) 
28.4(25.2-33 -,) 
53.t(5(1.t).5h 5) 
6&H(56.7-75.: 
41.3 - 

5-4.9 - 

124(5.2-20.3) 
23.5(20.3.2W") 
55.9(52.5-61).61 
61.8(53.04.&5) 
38.4 - 

62.9 - 

16.3 (IOA)-20.8) 
34.4 (3(I5-3&7) 
53.5 (46.9-67.2) 
58.7 (50.0-713) 
40.7 - 

47.5 - 

26.1 (20.5.34.4) 
5.1.1 (40s5.4)s 
33.0 (43.7-In6). 
64.6 (54.5-74.0) 
3L).0 - 

33.7 - 

34;1(20M.55 6) 
52.6(28,0.74 .1) 
61.6(51.5.3110) 
70.3(55.3.82:1) 
542 - 

283 - 

9.8(Cl.0. 111.3) 
37.9(27.5-1)1.3) 
65.3(5O.04tt).3) 
73.3(56.7.90.0) 
41.1 - 
626 - 

13.1) (5L2-18.9) 
35.3 (27.5.47.5) 
54.1 (42.0.702) 
573 (48.7.76 4) 
MU - 

- 

22 I (20.0.2$.3) 
43.7 (33.7.54.0) 
542 (43.7.65.7) 
511.0 (13.7-In6) 
44.6 - 

3(,3 - 

20.8(13.3.311.2) 
47.6(36.7.62.5) 
64.8(51.7 .75.3) 

50.6 - 

43.3 - 

.I$.0(207.8I).0) 
59.5(34 5.MIUI) 
794 L5H.i.WS.2) 
111.4(621.95.2) 
67.1 - 
34(1 - 

14 

MUnLIIII 

Kailhali 

Uniran 
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headed back from ground level in 
order to induce new shoots of similar 
age. The in situ budding was done at 
fortnightly interval i.e. 15th July, 16th 
August and 15th September by using 
buds of cultivar Gola, Kaithali, 
Mundia and Umran. The data on 
percentage bud sprout Were recorded 
at weekly interval (Table 13). The 
differences with respect to per cent  

success among cultivars and time of 
budding are significant, however the 
interaction between both the factors 
was not significant (Table 14). The 
percentage bud sprouts were 
increased with succeeding date of 
observations in all the cultia,t 
Among four cultivars, highest succSs 
was obtained in Umran budded oh 
15th September (81.4%) folloWS by 

Table 13. Eu situ budding success (per cent bud sprout) in different ber 
cultivars at different time intervals 

DAB-Ms', .,IIt-r huItIm,t. FiglinIs in paintheuc are range of variation 

NRCAH 21 
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Table 14. Interaction effect between cultivar and time of budding on 
percentage bud sprout at final observation 

Cultivar lime of budding Meai 1 

151h July 16th August 15th September 

\lu,tdia 

Fasth.,It 

I I.:iraui 

07 2 (z62)' 

61.2  

(9$ — 

Cullivar (C) 

•Iiin of budding (1) 

Inb.rnctii'n (CI) 

58.7 (AS) 

64.6 ('93) 

L3 (rll.4) 

73.3 (:132) 

67.2 - 

SE-m: 

M4 

65.0 

40.5 

57.3 (nIl) 

58.0 (:12.1) 

69.1 (:12.3) 

81.4 (tIll) 

66,5 - 

CD(p.4k05) 

83 

123 

Ft 

61.1 

69.4 

72$ 

r1;iiri•s in por'aillusis.ire standard deviation. 

Kaithali budded on 16th August 
(70.3%), Gola budded on 15th July 
(67.2%) and minimum in Mundia 
budded on 16th August (64.4%). The 
Observations indicated that even 

under hot arid ecosystem of Rajasthan 
in situ her orchard can be established 
successfully by patch budding but 
success varied significantly with 
cultivar and time of budding. 
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GROWTH AND DEVELOPMENT 
Mission D : Growth and development of horticultural 

crops under abiotic stresses 

D.1 Studies on growth and 
development of some 
cucurbit crops under 
water stress 

D.1.1 Effect of water stress on 
growth and development 
of mateera and water 
melon 

An experiment was planted in 
field, using Randomized Block Design, 
to evaluate the effect of water stress 
on growth and development of niateera 
and water melon. In all 4 irrigation 
treatments were given viz.. 1, 4, 6, and 
9. Observations on plant morpho-
metery, dry matter distribution and 
yield was recorded at periodic 
intervals viz. 45, 60, 75 and 90 days 
after sowing. The data are presented 
in Tables 15-17. 

Perusal of data on growth 
parameters of both wateera cuitivars 
viz. AHW 65 and AHW 19 reveals that 
plant morphometeric parameters viz. 
plant height, number of loaves, no. of 
branches, and internodal length do not 
get affected upto 4 irrigation levels  

throughout the life cycle of the plant. 
It is only at I irrigation level that the 
plant morphometeric characters start 
to decline. The trend in fruit number 
and average fruit weight also 
demonstrated that at 85 da's . after 
sowing, the number of fruit were 3.88, 
3.02, 3.02 and 1.83 at 9, 6, 4 and I 
irrigations respectively. Similarly, the 
fruit weight at respective treatments 
was 2.84, 1.31, 1.75 and 1.2 kg in AHW 
19. (Table 16). Similar trend was also 
observed in other cultivar AHW 65. 
Thus, our results demonstrate that 
plants of mateera (AHW 65 and AHW 
19) are relatively drought resistant and 
show no reduction in plant parameters 
even upto 4 irrigations. 

The pattern of growth and 
development in water melon (MHW 
11) is presented in Table 17. Perusal 
of data reveals that plant parameters 
such as plant height, numbers of 
leaves per plant, number of fruits per 
plant were adversely affected after 60 
days onward by withdrawing 
irrigation. The pattern of dry matter 
distribution in MHW-11 too reveals 
that under 9 irrigation maximum dry 
matter was accumulated in stem, 

NRCAH 23. 
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leaves and root. However, by 
imposing water stress even to 6 
irrigations reduced dry matter 
accumulation at 85 days in stem by 
17.25%, 36.5% in leaves, 43.13% in 
roots. 

The above data demonstrate that 
the plants of watermelon MHW-11 are 
highly susceptible to water stress and 
do not tolerate any withdrawal of 
irrigation. 

D.1.2 To determine the critical 
stage for water stress 

A field experiment was laid out in 
RBD using two cultivars of rnaleera 
(AHW 19 and AHW 65) to determine 
the critical stage when the growth, 
development and yield is most 
affected by imposing water stress. The 
water stress was given at 3 stages viz. 
at 30 days after planting, 45 days alter 
planting and 60 days after planting by 
with holding irrigation. In control 
plots all irrigations were given. The 
observations were recorded at 45, 60, 
75 and 85 days after sowing. The 
results are presented in Tables 18-19.. 

Perusal of data reveals that in cv. 
AHW 19 withdrawing the irrigation at. 
45 days after sowing adversely 
affected the vegetative growth of the 
plants (fable 18). The plant height 
reduced to 133.8 cm as compared 141.8 
cm in control; number of leaves 
reduced to 58.8 per plant as compared 
to 70.0 in control. Similarly, the dry 
matter distribution pattern demon-
strate that lowest dry matter 
accumulation was in plants given 
stress at 45 days (11,09g . in stem, 
10.84g in leaves, 0.36g in root). 

Comparison of number of fruits 
and average weight of fruit reveals 
that withholding of irrigation at any 
stage has no effect on number of 
fruits/plant. However, the average 
weight of fruit drastically reduced 
when water stress was imposed at 45 
days after sowing. Similar results were 
found in other cultivar too. This 
illustrates that water stress imposed at 
30-43 days after sowing has more det-
erimental affect on the growth, deve-
lopment and yield of maleera crop. 

NRCAH . . 27 
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WATER MANAGEMENT 
Mission E: Water management in arid horticultural crops. 

Ed Standardization of 
technique for measuring 
plant water status and 
evaluation of water 
requirement of different 
horticultural crops. 

An experiment was conducted to 
compare the different techniques of 
measuring plant water status on 
pomegranate (Punica granaturn) fruit 
crop. In this study, 4 techniques viz. 
Thermocouple Psychrometer method, 
Pressure Chamber method, Liquid 
Equilibration method and Relative 
Water Content were tried to measure  

the plant water status. In two months 
i.e. June and October, 1998, the plants 
were fully irrigated and from 3rd day 
onward, with the interval of three 
days, the observations were recorded 
on plant water potential in leaves. In 
July 98, plant water potential was in 
the range of -0.90 to -1.30 Ml'a from 
3rd to 30th day of irrigation with 
psychrometric method. By using 
pressure chamber method the values 
range from -1.0 to -1.55 MPa, similarly 
in liquid equilibration method they do 
so -1.20 to -1.40. The relative water 
content of these plants were as high 
as 76.4% on third day which drop to 
65.2% by 30th day (Table 20). 

Table 20. Plant water status as measured by different techniques at different 
soil water potential 

Technique June 1998 

3rd 6th 9th 12th 15th 18th 21st .24th 27th 30th 

Psychrometer method (MPa) 490 -0.94 .0.98 -LW -1.00 -1.00 -LOS -1.12 -1.12 -1.30 

Pressure chamber (MPa) -I-co -1.10 -1.10 •1.15 -1.26 -1.40 -1.40 -1.40 -1.55 -1.55 

Liquid Equilibration (MPa) -1.20 -1.20 -1.20 •I.20 -1.20 -1.20 -1.40 -1.40 -1.40 -1.40 

Relative water content (%) 76.4 76.2 76.2 74.5 71.0 69.2 68.8 682 66.2 652 
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Technique October 1998 

3rd 6th 9th 12th 15th 18th 21st 24th 27th 30th 

Psychrometer method (MPa) .0.91 .93 -096 498 -1.00 -1.02 -1.07 -1.18 -1.30 -1.35 

Pressure chamber (MPa) 

Liquid Equilibration (MN) 

Relative water connt (%) 

.1.00 -1.10 -1.1$ 4.1$ -1.20 -1.42 -1.42 -1.42 -136 -LaO 

-1.20 -1.20 -1.20 4.20 -1.40 1.40 -1.40 -1.40 -1.40 -1.40 

76.R 76.2 76.2 74.2 71.5 69.4 68.8 68.2 65.4 64.6 

I ANNUAL REPORT• 1998.99 

The trends observed in October 
were nearly same as described above. 
The application of psychrometric 
method revealed that the values range 
from -0.91 to -1.35 MPa; through 
pressure chamber it was -1.00 to -1.60 
MPa. Observations on liquid equili-
bration method were identical to those 
observed in July 1998. The relative 
water content showed its highest 
value on 3rd day of irrigation (76.6%) 
which drop to 64.6% by 30th day 
(Table 21). 

A comparison of 4 methods, of 
study demonstrate that liquid 
equilibration method is least sensitive. 
This is on account of the fact that 
sucrose solution of definite molaritv  

werd used which automatically 
negates the minor variations. In our 
study, pressure chamber method was 
also not seemed to be a precise method 
since the water potential of and crops 
is very high. By using air it is difficult 
of produce pressure to more than 
1.60 MPa in the chamber. Since 
relative water content is highly 
dependent on fluctuations in 
environmental factors and it can not 
be relied on for measuring plant water 
status. Our observations show that 
psychrometric method is more 
sensitive, easy to measure, 
independent to environmental factors 
and can be measured on intact leaves. 

Table 21. Plant water status as measured by different techniques at different 
soil water potential 
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INTEGRATED NUTRIENT MANAGEMENT 
Mission F : Integrated nutrient management in 

horticultural crops 

F.1 Response to substitution of 
manures and fertilizers 
with vermi-compost in the 
growth and production of 
fruit crops. 

F.1.1 Growth and production 
of pomegranate (Punica 
granatuni) fruit crop 
with organic and 
inorganic farming. 

A field experiment was laid out on 
sandy soils to evaluate the effect of 
organic manures, compost and 
inorganic fertilizers on growth and 
production of pomegranate fruit crop. 
Accordingly, the recommended doses 
of NPK (250 g N, 125g P and 50 g. K) 
per plant per year were applied 
through 11 treatments i.e. I) through 
cattle manure (CM) ® 12 kg/plant, ii) 
through sheep manure (SM) @ 9.0 
kg/plant, iii) through vermi-compost 
(VC) @ 3 kg/plant, iv) through 
inorganic fertilizers(IF) (urea, single 
super phosphate and murale of 
potash), v) through CM and SM in 
50:50 ratio, vi) through CM and VC in  

50:50 ratio, vii) through CM and IF in 
50:50, viii) through SM and VC in 
50:50, ix) through SM and IF in 50:50, 
x) through VC and IF in 50:50 ratio, 
xi) Control (without nutrients) in 
randomised block design with four 
replications. The planting was done in 
the month of September 1998 and at 
that time half doses of NPIC nutrients 
were applied through different 
treatments as basal. The soil moisture 
contents were also measured to 
monitor the moisture retention 
capacity. 

The growth attributing data in 
different treatments (Table 22) 
revealed that after six months of 
planting the plant height was in the 
range of 48.8 to 6730 cm and 
maximum height was measured in 
treatments T1  (combination of vermi-
compost ani inorganic fertilizers) 
followed by 1'3  (through vermi-
compost), T8  (combination of sheep 
manure and vermi-compost), T 
(combination of cattle manure anâ 
vermi-compost. The minimum 
height was observed in T11  (control) 
and slightly higher in T4  treatment 
(IF). 
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Table 22. Growth parameters of pomegranate plants as influenced by organic 
manures, vermi-compost and fertilizers 

Treatments Contribution(9 Height 
(cm) 

No. of 
lea 
plant. 

No. of 
branches/p 

laid.. 

Plant 
spread 
(n") 

Sheep manure (SM) ii . 100 

Cattle manure (qA. •li RIO 

Vermiconipod (VC) 71 1W) 

Inorganic (ertiliwc (I F) Ti 1 CO 

Cattle manure + Sheep rnnnure T.i 50:50 

Cattle manure + Vermi.compost TA
- 

50:50 

Cattle manure + Inorganic krljlixer T7 50:50 

Sheep manure t Verrni.compost Is 5050 

Sheep manure + Inorganic fertilizer Th 50:50 

Vernu.compcxsl + Inorganic fertilizer Ta 50:50 

Control Tn 0 

57.6 401 1.7 0:40 

406 1  

65.5 470 3.0 0.-ti: 

51.6 85 1.5 1)21 

59.0 415 2.0 0.35 
62.5 430 3.0 0.42 

59.4 425 Ii) 0.40 

MS 472 3.0 0.41 

593 413 2.0 gas 
7.5 485 3.0 0.45 

488 315 1.6 0.21 

The number of leaves per plant 
were counted in different treatments 
and they were in the range of 315.to 
485. The variation in number of 
leaves in different treatments were in 
accordance with the plant height. The 
number of branches per plant 
(primary) were counted and they were 
in the range of 14 to 3.0/plant. Data 
revealed that no specific pattern was 
observed with regards to treatments. 
The plant spread was in the range of 
0.21 to 0.45 in2  and the maximum 
spread was noticed in the treatment 
I (VC + IF) followed by T6  (CM +  

VC). T3  and T8  while the minimum 
spread was in T4  (IF only) and T11  
(Control). 

The physiological parameters 
(photosynthetic activity, transpiration 
rate, water use efficiency, stomatal 
conductance, stomatal resistance and 
chlorophyll content)were measured in 
different treatments (Table 23 ).Data 
revealed that the photosynthetic 
activity was estimated in the range of 
18.86 to 33.78 mg CO2  fixed /m  2/s and 
maximum activity was measured in 
treatment followed by T7, T and 
and the minimum activity was 
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observed in control (Td treatment. 
The transpiration rate was measured 
in the range of 0.4012 to 0.5740 
mg/m2/s in different treatments. 
From the photosynthetic activity and 
transpiration rate, the physiological 
water use efficiency was estimated 
and data revealed that WUR was in 
the range of 45.25 - 62.30%. The 
maximum WUE was estimated in 
followed by I T  and minimum was , IC) 
in treatment (control). Ratio of 
chlorophyll a and b were drawn from 
the absolute data of a and b and it 
was in the range of 2.67 to 3.10 and 
highest value was observed in T  and 
17  treatments and lowest (2.67) was in 
control (Table 23). 
Soil moisture status 

In different treatments, soil 
moisture content was measured on 
3rd, 5th and 7th day alter irrigation of 
pomegranate plants. It was noticed 
that on 3rd day after irrigation organic 
manures and vermi-compost fertilized 
plants were having moisture content  

from 16 to 18% while in control and 
inorganic fertilized plants it was in the 
range of 11 to 13 per cent. On 5th day 
of irrigation, trends were same and 
after one week organic and 
vermi-compost fertilized plants were 
having the moisture content in the 
range of 11 to 13% while it was only 
7 to 8% in control and inorganically 
fertilized plants. It is obvious that 
organically fertilized plants received 
bulk amount of organic matter which 
helps in checking the water losses 
through leaching and evaporation 
(Table 24). 

The above data show that 
application of vermi-compost 
alongwith inorganic fertilizers and 
cattle manure helps in maintaining the 
soil water status for a longer period. 
Due to this the leaves maintain turgid 
state permitting a higher rate of 
metabolic activities. This accounts for 
better growth and photosynthetic 
activity in T101  13  and T6  treatments. 
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Ireatn1enls Contribution(%) 

 

3rd day 5th day 7th day 

      

      

      

manure (SM) Ti 

Cattle stuilult (SM) TZ lit 

Vt'nni.c.unpnst (VC) lii 100 

In(WE.lnk fertilizer (IF) Ti IIXI 

Cattle ninnur" + Sheep manure TS 511:5(1 

Calult' manure - Veruni-cnmpos( 1* 5(1:5(1 

Cittlie indnu it + Inorganic ñntilizer T; 30:5) 

Slwep manure - Vernii.cenpost Is 30:30 

Sluevp liunuTv Inorganic fertilizer T9 54)51) 

Vernii-compost - Inc.xanic fe,tibzcr  Ita 5050 

Contn4 lit - 

12.4) 

163 12.11 11.0 

15.1 12.3 12.5 

11.6 tO 8.0 

18.2 uS ILD 

16.5 12.0 13.0 

16.0 16.0 11.0 

17.3 10.0 12.3 

16.0 10.0 9.5 

158 11.5 11.0 

120 8.0 7.0 

1(k) 17.4 13.0 
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Table 24. Soil moisture pattern as influenced by different treatments 
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POST HARVEST TECHNOLOGY 
Mission H : Post harvest handling and processing studies 

in arid zone horticultural crops. 

H. I Studies on storage of ber 
An experiment was conducted to 

study the effect of physical and 
chemical treatments on improving the 
shelf life of ber. Ripened fruits of ber 
cultivar Gola were treated with four 
physical [cool water (100C) for 15 and 
30 minutes and hot water (50°C) for 5 
and 10 minutes] and seven chemical 
[calcium chloride 0.5 and 1.0 per cent, 
virosil (Hf2) 2.5 and 5.0 per cent, 
calcium nitrate 0.5 and 1,0 per cent 
and bavistin (Li per cent] treatments 
alorigwith an untreated control under 
completely randomised block design 
with three replications. Treated fruits 
were packed into perforated 
polythene bags 40x23 cm size with 
8-10 holes/bags) and kept under 
ambient (28±20C) as well as under cool 
(7±10C) temperature conditions. 
Physiological loss in weight, 
pathological loss and colour change 
were monitered at three days interval 
using standard methods. Data were 
statistically analysed. 
Physiological loss in weight 

Per cent physiological loss in 
weight (PLW) was increased with the  

increase of storage period. It was 
noticed more under room temperature 
than under cool temperature 
conditions. Bavistin, calcium nitrate 
and virosil were effective in reducing 
the PLW at ambient temperature 
(Table 25). The PLW in control 
treatment was observed to be 8.1 per 
cent after 9 days of storage at ambient 
temperature. Minimum value (5.8%) 
was recorded in fruits treated with 
bavistin (0.1%) where as treatment 
with cold water 30 minutes and hot 
water 5 minutes recorded the 
maximum PLW. Physiological loss 
after treatment with calcium nitrate 
(0.5 and 1.0%), virosil (5.0%) and hot 
water (10 minutes) were comparable. 
Similarly, the treatments with calcium 
chloride 0.5 and 1.0 per cent and 
virosil 2.5 per cent were nearly 
identical after 9 days of storage. 

At cool temperature, PLW was 
very low even after 15 days of storage. 
Calcium nitrate (0.5%) noticed the 
minimum weight loss (Table 26). 
Statistical analysis of the data does not 
show any significant difference among 
the treatments (p0.07). 

NRCAH 37 



ANNUAL REPORTS 199899 

Table 25. Physiological loss in weight (%) during storage of heated Ocr (cv. 
Cola) fruits at ambient temperature 

Treatment )ays after storage 

3 6 9 

Cui.i nata (1(k) 15 minute.. 1.7 4.4 6.9 

C....! water (ilk) K1 minutes 2.7 6.3 9.8 

Hot .'n (5O'C) 5 mijuik, 2.9 6.4 9,3 

Hut water (30C) It) minutes 2.1 4.0 6.7 

Calcium rhinride 0.3% 2.1 4.9 74 

Cakiom chloride 1.11% 2.0 4.6 7.3 

vjrnsil (I h02) 2.5% 2.1 5.0 7.7 

VirilsI (11202) 5.0% 1.8 4.1 6.6 

CadLium nitrate 0.3% I I 3.8 6.7 

Calcium nitrate 1,0% Ii. 4.0 6.3 

Bavislin 011, 1.4 AS 5.8 

Control No treatnwnt 2.1 5.4 8.1 

F Value 268 175 163 

P Value 1:02 wal 03 
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Table 26. Physiological loss in weight (°Io) during storage of treated her (cv. 
Cola) fruits at cool temperature. 

 

Treatment 

 

Da 's alter stolage 

  

        

  

3 6 

 

12 15 

 

 

Cool water (10°C) 15 minutes 0.0 0.8 11. 2.4 3.5 

coot water (loI(:) 30 iflhlulteN U.S 1.8 . 2.8 3.3 4.4 

Hot water (50°C) 5 minutes U.S 1.0 1.7 4.0 

Hot 'vale, (5f C) 1(1 minutes 0.2 1.4 2.1 3.0 35 

Calcium chloride 0.5% 116 14 2.4 3.1 4.1 

Calcium chloride 1.0% 0.4 1.1 iS 2.3 3.1 

Vlrosil (P1202) 2.5% 05 1.9 2.9 7.1 4.7 

Vüosil (11202) 5.01% (12 1.7 2.7 3.2 3.9 

Calcium nihate 0.5% 01 1.0 1.7 2.0 2.4 

Calcium nitrate 1.0% 0.1 1.0 1.7 2.8 3.8 

BavistLn 0.1% 0.5 1.2 2.0 26 3.4 

Control No 02 1.3 2.0 2.11 37 
ti'entnwiti 

 

 

F Value 1.53 2.15 2.06 045 2.01 

1' Value 0.18 005 0.06 - (LI)? 
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Pathological loss 

After 9 days at ambient 
temperature storage, the pathological 
loss was to the tune of 67 per cent in 
control. Treatment with bavistin (a 
potent fungicide) reduced the 
pathological loss upto 10.6 per cent 
(Fig. I & Table 27). Among the other 
treatments tried, virosil 2.5 and 5.0 per 
cent and hot water for 10 minutes also 
reduced the pathological loss to less 
than 30 per cent after 9 days of storage 
under cool temperature storage, no 
pathological loss was noticed even 
upto 15 days of storage. 

Colour change 

Calcium nitrate (0.5%) recorded 
the minimum colour change (13%) 
followed by bavistin (0.1%) and virosil 
(2.5%) after 9 days of storage under 
ambient temperature (Fig. I Table 27). 
Calcium chloride 1.0 per cent and 0.5 
per cent and hot water treatment for 
5 minutes recorded the maximum 
colour change ranged from 73.0-86.7 
per cent. However, under cool 
temperature no colour change was 
noticed even upto 15 days of storage. 
Changes in fruits after withdrawal 
from cool temperature 

There is a time lag between the 
withdrawl of fruits from the cool store 
to its consumption. In order to find out 
the time period upto which the fruits 
remain acceptable, this study was 

undertaken. The observations 
recorded at first day of shifting 
revealed no pathological loss in any of 
the treatment except control. Even the 
colour change was not recorded in 
treatments like calcium nitrate 0.5 per 
cent, virosil 2.5 per cent and cool water 
for 15 minutes. In all the other 
treatments, the colour change was less 
than 20 per cent (Table 27). At third 
day of shifting, the pathological loss 
was minimum 9.7% in bavistin (oi%). 
The treatments with calcium nitrate 
0.5% and 1.0% and virosil 2.5 and 5.0 
per cent and hot water treatment for 
10 minutes were also effective in 
controling the pathological loss 
whereas other treatments were not 
able to maintain the colour upto 
acceptable limit (Table 27). Therefore, 
from this study, it can be argued that 
ber fruits should be disposed off 
within 48 hours after withdrawl from 
cool storage. Therefore, it can be 
concluded that the Post harvest 
treatment of tier fruits with bavistin 
(0.1%), virosil (2.5 and 5.0 per cent) 
and calcium nitrate (1.0 per cent) have 
potential to improve, the shelf life of 
ber fruits at ambient temperature 
storage. Ber fruits can be stored at cool 
tempetature upto 15 days provided 
the time lag between withdrawal of 
fruits from cool store and its supply 
to consumer should not exceed 48 
hours. 
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Table 27. Effect of treatments on pathological loss and colour change in fruits 
shifted at ambient 

 

Treatment Days of shifting to ambient temperature 

 

       

  

1st 3rd 

 

  

Pathological Colour Pathological Colour 
loss (%) change (%) loss (%) change (%) 

 

 

Cool water (1*) 15 minutes 0.0 OD.0 30.2 60.0 

Cool water (WC) 30 minuhs 0.0 100 32.5 63.0 

Hot water (50°C) 5 minutes 0.0 13.0 33.0 86.7 

Hot water (50°C) tO minutes 0.0 12.3 iii) 66.6 

Calcium chloride 0.5% 0.0 14.0 25.0 86.7 

Calcium chloride 1.0% 0.0 20.0 25.0 100.0 

Virorni (1-1204 2.5% 0.0 00.0 14.0 54.0 

Virosil (II204 5.0% 0.0 14.5 12.0 73.0 

Calcium nftrith' 05% 0.0 00.0 15.0 36.7 

Calcium nitrate 1,0% 0.0 18.0 114.2 140.0 

BAV61111 0.1% 0.0 15.0 9.7 77.0 

Control No treatment 5.5 10.0 40.0 61.0 
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Biochemical changes 
The biochemical chaiiges both 

under ambient temperature and cool 
storage were monitored at regular 
interval. The following treatments 
were given to fruits before storage (i) 
CaNO1  (1%), virosil agro (2.5%) virosil 
agro (5%) and bavistin (0.1%). The 
data thus generated are presented in 
Tables 28-32. 

Perusal of data on reducing sugars 
reveals that in control, metabolite 
accumulates under cool storage 
(17.0-47.0 mg/g fruit) whereas under 
ambient temperature the levels of 
reducing sugars declined from 29.0 to 
17.0 mg/g fruit. The treatment with 
virosil agro (5%) and bavistin (0.1%) 
reduced pathological . and 
physiological losses. The perusal of 
data on reducing sugar reveals that 
treatment with above chemicals 

Table 28. Changes in Protein (%) level 
ambient temperature  

maintains the original level of 
reducing sugar at ambient 
temperature (Fable 31 ). Similar results 
were also observed with respect to 
total sugars (Table 32 ). Perusal of 
pattern of changes in starch content 
reveals that both under ambient and 
cool temperature storage the starch 
content accumulates at initial stage. 
However, treatment with virosil agro 
(5%) and bavistin (0.11'0) demonstrates 
marginal variation at room 
temperature (Table 28-32). 

Perusal of data on amino acids 
reveals that upto 6 days the amino 
acid pool increases but after that it 
decreased at ambient temperature. 
Under cool temperature there was 
reduction in the level of amino acids 
as compared to that at 3 days of 
storage. No consistent trend was 
observed . after treatment with 
chemical agents (Table 30 ). 
in fruits of ber stored under cool and 

Treatments Ambient Temperature (days) Cool Temperature (days) 

3 6 9 3 C, 9 12 15 

Control 

NO, 

Vjrosjt aglt' 2.5% 

ViToslI agix? 3% 

Bnvistin 0.1% 

1.25 1.25 iOn 

1.25 1.17 1.95 

2.42 1.30 1.46 

1.55 1.27 1.13 

1.08 2.0 

0.69 2.2 2.3 1.45 1.68 

2.22 1.59 2.21 IS? 1.95 

1.05 20 1.74 2.04 1.38 

2.29 1.70 209 1.47 1.18 

1.58 1.57 - 1.72 I.I 
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Table 29. Changes in starch content (mgfg fruit) in fruits of ber stored under 
cool and ambient temperature 

Treatments Ambient temperature (days) Cool i emperature 
(days) 

3 6 9 3 6 9 12 15 18 

Control 4.95 6.75 Si 6.3 11.25 17.1 16.75 17.10 16.65 

CaNO, ('.75 7.65 7.20 8.55 10.35 13.7 6.0 17.3 13.5 

Virosil agro 2.5% 6.75 3.17 13.5 7.87 10.80 9.45 7.20 19.12 9.0 

Virocil agru 5% 8.10 5.85 7.65 6.75 13.50 18.43 7.87 21.60 12.37 

Bavisun 0.1% 6.75 13.5 11)3 6.30 1237 ibM? 5.0 13.3 14.4 

Table 30. Changes in amino acid content (mg,/g fr. weight) in her fruits stored 
at ambient and cool temperature 

Treatments Ambient Temperature (days) Cool Temperature 
(days) 

3 6 9 3 6 9 12 15 18 

Control 5.3 31.2 14.7 38.5 11.7 7.0 15.1 9,4 4.8 

caNO3 18.8 209 22.1 36.4 20.1 9.2 14.5 8.1 8.3 

Virosil agro 2.5% 8.3 20,3 17.5 30.4 6.1 14.8 5.7 15.8 166 

Virosil agro 3% 18.6 9.2 7.8 6.8 - 26.4 13.4 7.4 10.7 

Bavistin 0.1% 11.2 12.9 14.7 17.3 5.8 8.5 8.1 16.2 5.3 
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Table 31. Changes in reducing sugar content (mglg fr. wt.) in her fruits stored 

at ambient & cool temperate 

Treatments Anibit'iit 1 ecnperaturc (days) Cool Temperature 
(days) 

3 6 9 3 6 9 12 15 18 

Control 29.0 37.0 21.0 21.0 1711 13.0 47.0 flO 13.0 

Ca>30j 320 21.0 13.0 25.5 161) 3011 52.0 13.0 110 

Virosil agro 2.5% 39.0 39.0 2441 23.0 10.0 23.5 41.0 22.0 10.5 

Virosil agm 3% 26.0 31.0 25.5 27.5 12.5 10.0 43.3 14.5 - 9.0 

Bavisdn 0.1% 27.0 253 2.5 40.0 13.75 11.5 42.5 30.0 ' 13.0 

Table 32. Changes in total sugars (mg/g U. wt.) in ber fruits stored at ambient 
and cool temperature 

Treatments Ambient Temperature (days) Cool Temperature (days) 

3 6 9 3 6 9 12 15 18 

Control 31.0 19.0 flfl 32.5 180 14.0 49.0 24.0 14.0 

CaKQs 36.0 24.0 lEO 53.0 16.0 32.0 380 153 120 

Virus.) apt 2.3% 50.0 41.3 26.0 54.0 10.5 26L0 15.0 22.5 11.0 

Virosil agro 5% 29.0 37.5 25.0 tOM 15.0 11.5 27.0 15.0 12.0 

BavishnO.l% 33.5 26.0 24.0 70.0 15t) 11.0 44.0 335 320 
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H. 2 Development of processing 
techniques for Prosopis 
cineraria 

Immature tender pods of khejri 
(Prosopis cineraria I.. Druce) are used 
for vegetable as fresh as well as alter 
dehydration. To develop quality 
dehydrated pods, an experiment was 
conducted to standardize the 
blanching time and medium. Five 
treatments viz. 5 minutes blanching, 
i() minutes blanching, 5 minutes 
blanching in 2% salt solution and 10 
minutes blanching in 2% salt solution 
alongwith an untreated control were 
tried. Tender, green, less acrid pods of 

Table 33. Dehydration of Prosopis pods for vegetable 

kite/ri were blanched and sun dried. 
Colour of dried pods, water 
absorption quality and colour of 
rehydrated pods were analysed by a 
panel of judges (house wives and 
consumers) on 10 point hedonic scale 
after one year of storage at room 
temperature. Observations and 
average scores have been presented in 
(Table 33). It is clear from table that 
blanching of kite/ri (semgr) in 2% salt 
solution for 5 minutes give greenish 
sangri which uniformly absorbs water 
and become yellowish green after 
rehydration. The treatment also scored 
maximum points. 

Treatment Colour of Colour of pods Ability to Score Rating 
dried pods after rebydrdtion absorb water 

5 suinuh, I'kiu.chzng 
III 

II) 0116u h, bI.%,kIipn 
In water 

5 'innu Ups t'Iandluuis 
in 2', s,,h '.,h,t ic'r, 

KI Iflii'ut' '. L'.IIkiI1J 
in 2. '-.111 M'I%.t k,r 

No blnncl'ilng 

Light hnnn 

Brownish 

Gnrenish 

3ri,wnish 

Black 

\tu-!a,I %vlI'I 

YeII.'1  

(;rt,'nislt ettnw 

\luslaril i'Ikn 

BIac.k,It br,nvn 

Good 

I A%S 

Vun gaI 

Very px tl  

Wry k's 

NI\t) 

KU) 

6.5 

2.3 t)NI 
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PLANT PROTECTION 
Mission I : Integrated pest and disease management in 

arid zone horticultural crops 

1.1 Biological control 

Twenty eight isolates of 
Trithoder;ni spp and 52 isolates of 
Pseuhuno,,as fluorescens were isolated 
from soil, plant samples (vegetables, 
her, date palm and pomegranate) and 
purified. Variability in sporulation / 
colonization and secondary 
metabolites production among isolates 
of Triclunkrma spp and Pseudosizonas 
fluorescens were recorded. Regarding 
the distribution of soil fungi 
Penu-iliusm spp dominated than other 
fungi. The other fungi recorded were 
Aspergillus fin r'us, Aspergillus niger, 
Rhizo pus, Fusarium. The confirmation 
of Pseudoinonas fluorescens isolates and 
screening of isolates in laboratory 
conditions are under progress. 

1.2 Disease in fruits and 
vegetables 

Ber: Integrated management of 
Powdery mildew disease 

Integrated management practices 
include cultural and chemical methods 
were followed to control powdery 
mildew. All the wild species of 
Zi:iphus and weeds from the orchard 
and near by areas were destroyed. Bit 
genotypes were sprayed with 0. 1  

karathane on new foliage after a 
month of pruning. Sprays were given 
at fortnight interval till the trees attain 
flowering stage. The rootstocks 
(Ziziphus inaurtiana var. rotunthjolia) 
were also monitored and karathane 
was sprayed in time. Hence, due to 
these integrated management 
practices and in addition to unfavou-
rable environmental conditions 
powdery mildew incidence in her did 
not occur. 

Screening of bet germplasm against 
fruit rot 

Fruit rot was recorded as a major 
disease in her. The pathogen Alternaria 
aiternata has been isolated and 
pathogenicity of the fungus was also 
confirmed under laboratory 
conditions. A survey in her growing 
areas in jodhpur and Jalore districts 
revealed that 70-80% of the trees at 
fruiting stage were infected by this 
disease Out of 242 genotypes 
evaluated, 51 genotypes were resistant 
followed by 88 moderately 
susceptible, 44suscL'ptible and only lb 
as highly susceptible. Nearly 49 
genotypes were not evaluated either 
due to hick of sufficient number of 
fruits or no fruiting. Genotypes like 
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Variability in Tric/uxierma spp. 

vanatnisty in Ppurescence isola*gcs 

124 224 

Vmiabifity in truiwdirnia si)t) 
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Tikadi, Rohataki Cola, Aiwar Desi, 
Manukhi, Gorifa, Tasbetaso, Safeda, 
Jalandhari, Bahadhurghari were found 
to be resistant. Where as genotypes 
Akhrotct, Kismis and NRCAH-7 were 
highly susceptible, recorded more 
than &)% incidence. In the absence of 
her fruits the fungus infects 
pomegranate leaves and. subsequently 
in cluster bean grown .as inter crop in 
her orchard during different periods of 
the year. During pruning stage 
pathogen could survive as saprophyte 
on dead organic wastes. Hence the 
availability of the pathogen 
propagules was ensured for 
subsequent infection. Spray of 0.2% 
mancozeb at peak stage of the fruit 
setting and subsequent sprays at 20 
days interval till the fruits attain 
maturity could minimize the disease 
intensity 

New Records 

1. Stem blight 

It was observed as a major disease 
in her after pruning. During the 
summer season the fungus penetrated 

through cut ends of the branches and 
later on black lesion appeared from 
the entry point. In advanced infection, 
the lesions progressed towards the 
basal portion of the plant and the 
whole plant could not sprout. 
Dormant structures as thick and 
brown mycelium with mass of spores 
were observed beneath the infected 
bark. In severe cases disintegration of  

bark tissues was common. As a result, 
withering of entire tree was common 
in some genotypes. Out of 238 
genotypes evaluated, 120 plants in 81 
genotypes were affected with this 
pathogen. 

Pathogen has been isolated and 
purified from the diseased stem. 
Rapid growth and proliferation of the 
mycelium was observed at 15 to 200C 
in laboratory conditions within 3 days. 
The pathogenicity was confirmed by 
artificial inoculation of the test fungus 
in healthy branches. Identical 
symptoms were recorded in 
inoculated branches and death of 
whole plant was rapid than naturally 
infected plant. The pathogen was 
preliminarily identified in our centre 
and further it was confirmed as Torula 
herbarium by the Indian Type Culture 
Collection Centre, TARt, New Delhi. 
As per the evidences from available 
literatures it is the first report in her. 
Studies are under progress to find out 
the alternate hosts of this pathogen. 

Management 
Application of copper fungicide in 

the form of paste at cut ends of the 
branches and soil drenching (1%) 
could effectively control the disease 
(90.8%) within a month of treatment 

2. Leaf blight 

Apart from the Altevuaria leaf 
blight another new blight was 
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Stem blight in ber caused by Totula herbarium 

recorded in bet genotypes. The causal 
organism have to be identified. 
However, the sterile nature of 
Dueteromycotina fungus was reported 
by the Indian Type Culture Collection 
Centre. General symptoms were 
appearance of red spots at initial 
infection, enlargement from the 
margin of the leaves. Advanced 
infection affected leaf portion showed 
reddish brown lesion, upward curling 
and defoliation. Leaves in the middle 
of the branches were susceptible than 
in young and matured leaves. The 
actual reason for such preferential 
infection have to be established. The 
fungus could not sporulate in moist 
chamber at laboratory conditions. Out 
of 242 genotypes, 159 were found 
resistant. Though leaf blight incidence 
was at low level, most of the 
genotypes were affected. Foliar 
application of 0.2% mancozeb 
suppressed the intensity of the 
disease. 

Other Diseases 

Minor diseases like Cercospora leaf 
spot, Isariopsis leaf spot and brown 
rust were noticed in wild as well as in 
cultivars of Ziziphus species. 

Pomegranate 
Eighty three genotypes of 

pomegranate were evaluated for 
fungal leaf spot diseases under 
natural disease incidence during the 
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month of August to December. The 
per cent disease intensity was worked 
out as per the standard procedures. 
Among 53 genotypes evaluated, 3 
were resistant followed by 11 
moderately susceptible, 32 susceptible 
and 7 highly susceptible (Table 34). 
However to ascertain the actuul level 
of disease resistance in the germplasm 
collections, the pathogen inoculum has 
to be ensured by standard inoculation 
techniques. 
Mateera 

Nine lines of anateera (Al-lW) were 
evaluated for fungal and viral diseases 
incidence. Viral diseases such as water 
melon mosaic (WMV), cucumber 
yellow mosaic (CYMV) and cucumber 
mosaic (CMV) were common in most 
of the lines. Line I8-d recorded the 
maximum incidence of 45.9% followed 
by 45% in line 19k, 36.7% in line 118-a. 
Line 19-a2 recorded "Iry

[~;

.
s 

incidence (16.8%) for the diseases. In 
all these susceptible lines, fruits were 
very small with motling. Incidence of 
Alternaria leaf spot and anthracnose 
were also recorded in these lines. Line 
118-a recorded 50% of Alternaria leaf 
spot followed by 19k (19.7%). 
However, 19-a2, 19-f, and 108-b were 
recorded very less incidence of leaf 
spot and all these were free from 
anthracnose disease except in case of 
108-b (10.8%). Line 19-K was highly 
susceptible for fruit rot disease (36.4 
%) at the time of maturity. All other 
lines recorded only 20-32% incidence. 

Matte vu varieties AHW-19 and 
AHW-65 recorded 34.9% and 48.6% 
viral diseases, 35% and 23% of 
Allernaria leaf spot, 15% and 13% 
anthracnose 27.8% and 25.7% of fruit 
rot incidence in both of the varieties 
(Table 35) 
snapmelon 

Only one line of snap melon (AHS 
82) was evaluated during the period. 
It recorded 53% of viral diseases, 
13.5% anthracnose and 19.6% fruit rot 
incidence. It was completely free from 
the Aiternaria leaf spot. 
Kachari 

Kachari line-200 was relatively free 
from fungal diseases, and less 
incidence of viral and fruit rot diseases 
during the season. 
Cucurnis sp 

Twenty line of Cucutnis sp (AHC 
2) were evaluated for diseases 
resistance. Line 13-3 recorded the 
highest viral infection (62.5%) 
followed by 15-4 (47.6%), 14-2 
(46.7%)and 11-3 (43%)and 6-2 (40 % ) 
Lines 22-1, 13-2, 11-2, 8-1 and 13-2 
recorded 10-15% incidence only: Line 
14-2 was highly infected by Alteniaria 
leaf spot (86.7%) followed by 8-1 
(62.0%) and 22-2 (61.1%). All other 
lines were relatively free from these 
diseases. Interestingly all the Cucumis 
sp lines were free from anthracnose 
infection except in case of 22-2 and 
18-4 lines (44 and 16.7%) respectively. 
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Table 34. Fungal leaf spot incidence in pomegranate germplasm collections 

 

Genotypes Disease incidence (%) Disease Reaction 

 

 

fakir scvdkia 10.3 
Ganath 32.7 
C-137 19.1 
C-fl? 34.4 
Basin seedht'i. 27.3 
&iana Stars 11.7 
Kazahi iThitr 44.7 
Kabul II HR 313 
Khns 51.4 
Yarcaude I fitS 3.6 
A.K. Aiuir 21.6 
I'2b 38.4 
%lridutn .17 
Rosecha limk U.S 

uI-Shati 57.4 
GuI-Shah-Red 18.4 
Gul-Shab-Roet pink fl6 
Stain Anas 42.5 
Achikdana 214 
C.1C.V.K. 55.9 
Musket 283 
faint Red 23 
Jodhpur Collection 12.9 
P.23 35.1 
Alandi 00 
Patana-5 281 
Jyothi 0 
5urkh Anar 2.3.8 
flonela Malus 23.8 
Jodhpur (Red) 31.2 
Oholla 42.8 
Coinibatur white 26.9 
Grenedo-de-ekho In 
lobest 20.3 
Sarat Anar 24.4 
P13 18 
Damini Poona 17.4 
.klah 13.2 
Speen Sacarin 23.2 
Ltakat 24.1 
Siaha sirin 28.7 
Iledana thlnsrin 26 
Kabul kohinoor 21.2 
Kandbari 14.7 
cirsukar 23 

gait 32.7 
p.alisirin 24.5 
Juiehs &-104347 (USSR) Lb 
Speei danedar 28 
Malta 23.2 
Dhollab 78 
Punica granatum 14.2 
Bela road 31.2 
Kurvi-2-Fr 11M4 hIS 

'V'S 
MS 
MS 
$ 
$ 
MS 
S 
S 
Its 
R 
S 
S 
S 
'IS 
1* 
MS 

 
S 
S 
MS 
$ 
S 
MS 
S 
K 
S 
R 
S 
$ 
S 
S 
S 
MS 
5 
S 
MS 
MS 
MS 
$ 
$ 
$ 
S 
& 
MS 
S 
S 
MS 
MS 
S 
$ 
Its 
'Vt 
S 
HS 
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Disease incidence (Percentage) Genotypes/ Lines 

CMV/WMMV/CYMV Alternziria A ii thracuose Fruit rot 
Water melon 
M,?kLta AHW 19 34.9 35 15.5 27.14  

Moiepro AHW 65 48.6 23 13 25.7 
Al-lW 18-Cl 45.9 10.8 0 21.4 
AHW 19-a2 16.8 6.5 11 2113 
AT-lW 19-f 23S 3.8 0 2$.9 

AHW 19-k 45.1 19.7 11 36.4 
AT-TIC 19-j 36.1 Si II 21.7 

AHIC 65-3 28.3 3.6 26.4 29.J 
AUK 65-4. 34 17.4 21.8 2(U) 
AHIC IN-b 23.9 4.3 10.14 29.3 
Al-IK 118-a 36.7 50 10 32.0 
Snap Melon (AIlS) 53 0 13.5 19.6 

Kac!wr-ASK-200 9.8 0 0 11.7 
Crsczirnis spp 
6-1 30.6 0 0 
6-2 40 0 0 
63 40.6 0 0 
8-1 13.4 62 0 
94 21.5 0 0 
11-1 2.6 0 0 
11-2 6 0 0 
11-3 43.6 0 0 
13-1 38.8 215 11.1 
13-2 123 163 0 
13-3 62.3 25 0 
14-1 17.6 0 0 
14-2 46.7 SS.7 C 
144 47 14.2 0 
15-3 19 143 Cl 
154 47.6 22.2 0 
184 17.6 29.4 16.7 
22-1 10 0 0 
22-2 21.$ 61.1 44.4 
22-3 11 22.2 5.5 
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Table 35. Diseases incidence in cucurbitaceous vegetables 

Values am means of all the plants in all the rows of each lines. Figures are per cent LIISC.tW incidence over healthy 
plants. 

WMMV Water Melon Mosaic Virus CMV Cucumber Mosaic virus 

CYMV Cucumber Yellow Mosaic Virus 
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PLANT PRODUCTION 
Mission K: Production of planting materials 

K.1 Establishment of Progeny K. 2 Multiplication of planting 
Block materials 

About two hectare area has been 
developed as Progeny Block by 
planting different fruit types. This 
Progeny Block will surve as mother 
block for obtaining bud-wood of 
desired plant materials and also as 
field conservatory for demonstration 
purpose. So far, 60 varieties/ strains of 
different fruit trees of iS genera have 
been collected from different places in 
India and abroad (Table-36). The 
plants maintained under Progeny 
Block are also under evaluation to see 
their suitability under hot and 
environment. 

The fruit trees of commercial 
significance like her, aonia and 
pomegranate have been multiplied 
through vegetative means for 
distribution of true-to-type of planting 
materials among farmers. Provision of 
growing structures have also been 
made for quick multiplication of 
planting materials.. These structures 
were also helpful for conservation of 
new introductions of fruit, vegetable 
and ornamental plants. 
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Table 36; Status of Progeny Block at NRCAH, Bikaner 

M= I 

1. Re, 

2. Ao&a 

4- Guava 

6. )'iialsa 

7. f<,ondit 

8. 1.nsoda 

9. Tamarind 

tO. Kbe/ri 

II. Carob 

12. Manila rut 

ia Chinese be, 

14. &vads 

IS. Mango 

in Mum, 

&t Cola. Covan, Mundia 
Cmran SnI.ctiai 

Cbakaiya, K,jshna. Kanchan, NA-7, NA-o, NA-ID 

Pant Urvaslu, Pant Shivani, Pant Swarna. Pant Suiata, 
Pant Aparna 
NB-S, NB-7. N11.9 

Hhar Suricha, Banaraci Surkha 
Altabahad Safeda, Red Fleahed 
L49 

Local 

Local 

Pant Manoltar, Pant Sundarsana 

NRCAH 1,2,3; Local 
Local 

Local 
Pratisthan 

NRCAH-XIc;fl-I 

Kr 

Godhra Selectuvi  

r.r(p.JflUItVUtTT1 

Jc.lhputr 
(klIra 

Faiza bad 

Pani Naar 

I-a17abad 

Hisnr 
Kainiganj 
AuTangabad, PaizabaLl, 
Pant Nagar 

Codhra 
Abohar 
Atuangabad 
Pant Nagar 
Bharatpur 

Faitahad, Codhra 

Faizabad, codhra. Bharatpur. 
Udaipur 
Pant Naar 

Bikaner 
Bharatpur 

Bikaner 
Rahuri 

Bikaner 

laraci 

Israel 

Sluunia 

Saudi Arabia 

Goditra 

Codhra 

Jodhpur 
Rali 'iii 

5. Cjtnis Lemon-Godhra Selection 
Lenton-Abohar Selection, Mosanibi, Kinncjw, Mahld-jalfa 

Mosambi-AuTanBO1,ad Sek'ctii'n 
Lernnn-Pant-1 
Lime-Bharatpur Selection 

17 ('niiwganiW Jakwe Seedle.s 
3.137. Gane'.h, Mriduia 

NRCAH 55 



ANNUAL REPORT - 1998-99 

NEW VARIETIES RELEASED 
The arid region is endowed with 

rich genetic diversity in Citridlus and 
Cucumis species having drought hardy 
characteristics. Through extensive 
surveys, under the project entitled, 
"Collection, characterization, conserv-
ation, evaluation and improvement of 
cucurbitaceous crops under and 
environment", large collections of 
semicultivated and locally adapted 
land races of niateera a type of 
watermelon, Citr,:ltus lanatus), kachari 
(Cucuinis calloszis), snapmelon or phoot 
(Cucun:is inelo var. inomordica) and 
salad kakdi (Ciecurnis spp.) were made 
at NRCAH, Bikaner. After evaluation, 
selected genotypes were purified and 
two varieties each of these cucurbit 
vegetables have been released at 
Institute level on the occasion of field 
day on 23rd May, 1998, which have 
excellent yield potential under hot 
and conditions and these are: 

Ma teera 
AHW 19: It is a medium-early 

maturing (75-80 days after sowing) 
variety developed through selection 
from the local land races found in and 
region. Vine produces 3-3.5 fruits. The 
flesh is dark pink, solid (firm) with 
good eating quality and taste having 
8 to 8.4% TSS. The variety is heavy  

yielder (460-500 q/ha) and tolerates 
high temperature. 

AHW 65; It is a very early 
maturing (72 days after sowing) 
variety developed by selection from 
local germplasm and is suitable for 
dessert and vegetable purpose. 
Harvesting of tender fruits (100 g 
weight) is recommended for use as 
vegetable. Yields 3-4 mature fruits per 
vine and 375400 q/ha. The flesh is 
delicious, pink, solid (firm) having 
8-8.5 per cent TSS. 

Kachari 
AHK 119: The fruits are suitable 

for dehydration. The fruits are small, 
egg shaped having 50-60 g  weight. 
Harvesting begins 68-70 days after 
sowing and continue up to 110-120 
days. On an average, 22 fruits are 
borne per vine giving a yield of 93-100 
q/ha. 

AHK 200: The fruits are suitable 
for garnishing the vegetables and 
salads. The fruits are 100-120 g  in 
weight. Fruits become ready for 
harvest in 65-67 days after sowing and 
harvesting continues upto 90-100 days. 
On an average, 20 fruits can be 
harvested from a vine giving a yield 
of 115-120 q/ha. 
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Snapmelort 

AIlS 10: Fruits can be harvested 
68 days alter sowing. The fruit aie 
oblong, medium in size and (900g 
weight). The flesh is whitish pink, 
sweet in taste having 4.5-5.0 per cent 
TSS. The vines bear 4-4.5 fruits each 
giving an yield of 225-230 q/ha under 
arid conditions. 

AIlS 82: Fruit harvest starts 67-70 
days after sowing and continues upto 
110-115 days. Each vine bears 4.5-5.0 
fruits giving an yield of 245-250 q/ha. 
The fruits are 925 g  in weight. The 
light pink flesh is very sweet and tasty 
having 4.3-4.9 per cent TSS. 

Salad kakdi (Cucumis spp.) 
AHC 2: It is a very early maturing 

variety bearing uniform, long fruits. 
The fruits are medium long with light 
green skin without furrows. 
Harvesting of tender fruits can be 
done 8-12 days after fertilization for 
salad or for garnishing vegetables. 
Mature fruits become ready for 
harvest in 53-35 days after sowing and  

harvesting continue upto 90-100 days. 
Fruits weighing 275-300g are suitable 
for slicing when their length is 30-35 
cm and diameter is 3-3.5 cm. The flesh 
is crisp textured, solid and 1.4-1.5 cm 
thick. About 12-15 tender fruits can be 
harvested giving an yield of 4kg per 
vine and 175-202 q/ha under and 
situations. 

AHC 13: It is a very early and 
highly productive variety with 
profuse hermophrodite flowering. For 
slicing, the fruits can be harvested at 
very early stage (3-6 days alter 
fertilization). First harvest can be 
obtained 30 days alter sowing and 
harvesting continues upto 90-100 days. 
Continuous picking results in higher 
yield. About 20-25 fruits are borne per 
vine. The tender fruits weighing 
75-100 g  are harvested when the 
length is 5.5-7.0 cm and diameters is 
4.4-5.0 cm. The flesh is crispy and tasty 
which is about 1.0 cm in thickness. On 
an average 2.15 kg tender fruits can 
be harvested per vine giving an yield 
of 85-125 q/ha. The variety also has 
high heat tolerance. 
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Crop Variety Days to first Fruit Fruits/ Yield 
harvest weight plant (q/ha) 
(DAS (kg) 

Remarks 

7:'.; 

71(1 

AHW t 

At 1W 65 

(Cit rutlus 
1as:iitu) 

375.) 3.4 475 'INS arnund to per ant 

2.800 4.1) 41*1 ISS aruund &0 per cent. 
lender fruits can be used 
as cooked vegetable. 

Km kiwi 
(Cr:c,,,iils 

Dehydration purpose 

Garnishing the vegetable 
and Fruit salad. 

0.060 22.2 'J') 

0.110 19.5 115 

69.0 

61.0 

AHIC 119 

AHK 200 

Ripe dessert fruit for salad. 

Ripe dessert fruit for salad. 

Snapiiwl..n AIlS it) 
(Cascannis nielo 
'.11•. 

iitniij,irditti) Al IS 82 

68.0 0.R5t) 4,3 225 

69.5 (1.901) 5.0 250 

Salad KaLdi AHC 2 
I t I.MVIC  'pr I 

AIIC 13 

•Q75 12$ 175 lender fruits for salad. 

0.073 3.0 ifl) Tender fruits for salad. 

54.0 

.1113 
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Table 37. Important characteristics of cucurbit varieties developed at 
NRCAH, Bikaner 
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Fruits of tuazeera CV. AHW-19 

Fruits of maseera cv. AHW-65 
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Fruiting vines of kachari cv. AHK—1 19 

Fruiting vines of kachari cv AHIC-200 
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Fruits of sanprnelon cv. AHS—1 0 

Fruits of snapmeton cv. AHS-82 
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Fruits of Cuewnis spp. cv. AHC-2 

A fruiting  -vine of CucumLs sp. AHC—I3 
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FARM DEVELOPMENT 
Land development 

To date, more than 50 hectare farm 
area has been developed. Out of which 
the area in ber (8 ha), pomegranate (4 
ha). aon.ia (2 ha), date palm (3 ha), 
vegetable (4 ha) and nursery and 
progeny block (2 ha) are being utilised 
as germplasm repositories and experi-
mental plots while remaining area is 
under seed production to generate farm 
revenue. Massive land levelling and 
development works are in progress to 
develop experimental plots in accor-
dance to the master plan of the farm. 
cermplasm status 

A total 300 collections of ber, 150 of 
pomegranate, 47 of date palm, 106 of 
cactus pear and 18 of aonla are being 
maintained in the germplasm 
repositories. Required number of 
varieties of various arid fruit species i.e. 
Zizipisus, Punica, Embliai, Aegle, ardia, 
Carrissa, Greu'ia, Taniarindus, Citrus, 
Mangifera, Moringa, etc. are being 
maintained in the progeny block of the 
farm as mother plants for 
multiplication. 
Shelterbelt and landscape 
plantation 

More than 1500 neem and other 
ornamental species are bein 
maintained as a éhetterbelt/wind brea 
plants or land scape. Land development 
and lay-out works are in progress to 
develop landscape sites near laboratory 

cum office building and farm complex. 
About 1200 running metre staggered 
close l'c'radi hedge row has been 
developed by planting rootstocks at 0.5 
metre distance to protect experimental 
crops from attack of wild animals. 
Irrigation system 

To operate close irrigation system, 
300m long PVC 4" pipe line has been 
further extended to cactus pear block. 
Now, the functional close irrigation 
system in the farm area includes 25 lakh 
litre capacity water reservoir (diggi) 
connected with IGNP channel and 
Tubs-well and inter connection of 
elevated surface tank (5 lakh litre 
capacity) and a network to distribute 
water through (1600 m long) PVC main 
pipe line(25 ha), sprinkler sets (2) and 
drip sets (7 ha). 
Revenue generation 

About rupees one lakh were 
generated as farm revenue through sale 
of seeds of cucurbit vegetables (inateera, 
kachari, kakdi, snapmelon and linda) and 
guar and fresh fruits (ber) and vegetable 
and also some planting material during 
the year. 
Seed production 

Seed production of eight varieties 
of cucurbit vegetables released by the 
NRCAH i.e. two each inmateem(AHW 
19 & AHW 65), snapmelon (AHS 10 & 
Al-IS 82), kaclrnri (AHK 119 & AHK 200) 
and kakdi (AHC 2 & AHC 13) has been 
started on large scale in 1999. 
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FARM COMPLEX BUILDING 
INAUGURATED 

Padam Bhushan Dr. R. S. Paroda, 
Director General,ICAR and Secretary, 
Department of Agricultural Research 
and Education, Government of India, 
New Delhi inagurated the farm 
complex building of NRCAH, Bikaner 
on 15 May, 1998 admist the august 
assemblage of dignitaries like Prof. K. 
Pradhan, Vice-Chancellor, RAU, 
Bikaner; Dr. A.S. Faroda, Director, 
CAZRI, Jodhpur; Dr. P.R.Kumar, 
Director, NRCRM, Bharatpur; Dr. 
M.S.Manohar, Director of Research, 
RAt.), Bikaner; Dr. O.P. Pareek, 
Director, NRCAH, Bikaner and  

Dr. B.B.Vashishtha, P.S. (Hort.), 
NRCAH, Bikaner. Scientists from 
various ICAR Institutes, RAy, NGO's 
and state department officials also 
partipated in the function. Dr. Paroda 
hoped that the establishment of this 
centre will help to increase fruit and 
vegetable production in dryland areas 
of the country particularly in the and 
regions. Dr. Paroda complimented the 
centre staff for doing excellent work 
in developing arid horticulture 
technology and germplasm 
conservation. 
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Dr. R.S. Paroda, DC (ICAR) & Secretary, DARE,Govt. of India, New Delhi inaugurating 
the farm complex building. 

Dr. R.S. Paruda, DC (ICAR) & Scerctazy, DARE,Govt. of Indi a, New Delhi seeing the 
activities of NRCAH. 
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FIRST FIELD DAY AT NRCAH 
The first field day was organised 

on 23rd May, 1998 to disseminate the 
latest horticultural technology and 
new varieties developed by NRCAH 
in fruit and vegetable crops of and 
region. A large number of extension 
workers, field officers and more than 
250 farmers from the different districts 
of the and zone assembled on this 
occassion and went around differrent 
experimental blocks, demonstration 
plots of cucurbit varieties and keenly 
observed the results. Concern breeder, 
Dr. D.K.Samadia, briefed about the 
important traits of newly developed 
varieties to the farmers in the 
demonstration plot itself. Besides 
farmers, a large number of agricultural 
scientists from Rajasthan Agricultural  

University, Bikaner and other ICAR 
and State Institutions participated in 
the function and a Kisan Gosthi was 
organised for interactions. On this 
occassion, the chief guest, Prof. K. 
Pradhart, Vice-Chancellor, RAt), 
Bikaner released the eight varieties of 
cucurbit vegetables developed by the 
centre and addressed the growers. Dr. 
O.P.Pareek, Director, NRCAH; Dr. 
.M.S.Manohar, Director of Research, 
RAU, Bikaner and Dr. B.B. Vashishtha, 
Principal Scientist (I-fort.), NRCAH, 
Bikaner highlighted the importance of 
horticultural technologies developed 
for and region and also problems and 
their alternatives for better production 
in and zone fruits and vegetable. 

Dr. K. Pradhan, Vicc-Chancellor,RAU, Bikaner releasing new varieties ofcueurbits during field day. 
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QRT members discussing the experiments with scientists 

Farmcrs-Scientist interaction during field Day 
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FINANCES 
Budget allocation and expenditure incurred during 1998-99 are given in table 

below. 

Table 38. Budget allocation and expenditure incurred during 1998-99 

    

 

Head Allocation Expenditure 

  

Plan Non Plan Plan Non Plan 

 

Pay and allownnces 200 39.50 2.00 37.74 

TA I.4 0.76 

Other charges including 35J00 6.00 34.10 4.30 
equipments 

 

Wcwks 87.00 - 87.90 

 

Thul 125.00 46.50 125.00 42.80 
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PUBLICATIONS 
A.Research papers 
Nallathambi, 1'., Samadia, D.K. and C. 

Umamaheswari (1998). Thumba 
(Citnillus colocynthis (I..) Schard: A 
potential source of organic 
pesticide in Thar desert. Internal. 
Cong. Alletopathy Eco. Agri. 
Forest, Aug. 18-21, UAS, 
Dharward. 

Nallathambi P., Umamahcswari C., 
Vishal Nath and Pareek O.P. 
(1999). Fungal colonization in 
processed fruits of bet. Abstract in: 
4th Agricultural Science Congress, 
Jaipur. February 21-24, 1999. 

Nallathambi, P., Umamaheswari, C., 
Singh, R.S. and Pareek, O.P. 
(1998). Foot rot in Cactus Pear 
(Opuntia 5pp.) and its 
management. InternatI. Cong. 
Pest. Pesticide Mang. Sust. Agri., 
Dec. 1143, CSA 1.Jni. Agri. Tech., 
Kanpur. 

Pareek, OP.; Vashishtha B.B., Vishal 
Nath, Samadia D.K. and Singh R.S. 
(1998). Horticultural Resources in 
Thai Desert (Lead paper). 
National Seminar on Management 
of Natural Resources in Rajasthan, 
October 5-7, 1998. College of 
Agriculture, RAU, Bikaner. pp 
14-15 

Pareek, O.P. and Samadia, D.K. (1998). 

Potential of less known 
horticultural species for 
sustainable agroforestry system in 
and ecosystem: In National 
Symposium on Multipurpose tree 
species for Agroforestry held at 
NRCAF, Jhansi. July 4-6, 1998. 

Pareek, 0.1'.; Vashistha, B.B. and 
Samadia, D.K. (1998). 
Improvement of and zone fruits in 
India: Progress and strategies:ln 
Tree Science Conference-98. April 
10-13, 1998. New Delhi, India pp 

Pareek, O.P. and Samadia, D.K. (1998). 
Breeding for sustainable fruit 
production in and zone: Present 
status and future strategies: 
International Conference on Food 
Security and Crop Science, at 
I-lissar, November 3-6,1998. 

Pareek, 0.1'., Sharma, B.D., Vishal 
Nath and Singh, R.S. (1998). Effect 
of nitrogen and phosphatic 
fertilizers and manures on growth 
and yield of Indian aloe (Aloe 
barbadensis). Annals of Arid Zone. 
(Accepted) 

Pareek 0.?., Bhargava R., Vishal Nath 
and Vashishtha B.B. (1999). 
Changes in metabolite composi-
tion in post harvest treated bet 
fruits under ambient and cool 
storage environment. Abstract In: 
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4th Agricultural Science Congress. 
RAU, Bikaner (Jaipur). February 
21-24,1999. 

Samadia, D.K. and Pareek O.P. (1999) 
Kachari: Arid region cucurbit 
vegetable for processing iiit3n'try. 
In: 4th Agricultural Science 
Congress. Jaipur (India), February 
21-24, 1999. 

Samadia, D.K. and Pareek Cii'. (1999) 
Improvement in drouIit hardy 
(u71nn' Jfli'hl ('ItT. iltolllordi(V 

under Mid conditions. In: 4th 
Agricultural Science COJigTeSS, 

Jaipur (India), February 21-24, 
1999. 

Samadia, D.K. and Pareek, 0.1'. (1998). 
Genetic diversity in watermelon 
type 'Matera ''(Cit ru/las lairni us) in 
hot environment. In XVlIlth 
International Congress of 'Genetic, 
Beijing, (China) during August 
1998. 

Saroj. P. L. and Pathak, R.K. (1998). 
Propagation of Psitli,s,;s species 
through stooling. Indian J. Hort., 
53(3)183-189. 

Saroj, P.L., Arora, Y.K., Dadhwal, KS., 
Sharma, N.K. and Shrimali, S.S. 
(1999). lntercropping of tot-ia in 
mango orchard. Agroforestry 
Newsletter, 1(1 (2&3):10. 

Vashislitha 13.13. and Vishal Nath 
(1998). 11½ in Agroforestry system. 
Abstract In: Nat. S'n. on 

Multipurpose tree species for 
Agroforestry systems. NRCAF, 
Jhansi, July 11-13,1998. 

Vishal Nath, Samadia, D.K., Singh, 
R.S. and Pareek, O.P. (1998). 
Horticultural species in Thar 
Desert. Abstract In: Nat. Scm. 
Natural Resources, their 
Management and Conservation. 
janta College, Bakewar, Etawah, 
Feb. 6-8, 1998. 

Vishal Nath, Bhargava, R. and Pareek 
O.P. (1999). Improvement in shelf 
life of he,' (ZizipJms mauritiana 
La,uk) by post harvest treatments. 
Abstract In: 4th Agricultural 
Science Congress, Jaipur. 
February 21-24, 1999, 

Vishal Nath, Singh, R.S. and Dwivedi, 
N.K. (1998).  Variation in some 
horticultural traits in Prosopis 
ci isc'ra na in Rajasthan. In: Prosopis 
species in the and and semi and 
zones of India (Eds. J.C. Tewari, 
N.M. Pasiecznik, L.N. Harsh and 
P.J.C. Harris). Prosopis Society of 
India and Gebrt Doubleday 
Research Association U.K. pp-
121-24. 

Vishal Nath, Singh, R.S., Bhargava, R. 
and Pareek, O.P. (1998). Note on 
Patch and I budding of ben 
(Zi:ipluis tnaunitiana Lamk.) on 
1'oardi (Z. nrnisritiaim var. 
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rota udifolia) rootstock. Current 
Agriculture. 22 (1-2):115-116. 

Vishal Nath, Vashishtha 0.13. and 
Pareek OP. (1999). Jujube 
(Ziziphus sp.) a potential fruit crop 
for tribal region. Abstract In: 
National Seminar on Sustainable 
Horticultural Production in Frihal 
Regions. CHES (IIHR) Plandu. 
Ranchi 16-17 July, 1999. 

t , ffig Tm s. 
9121 1 4I'lc1' 3119 sic*ii I 'i * 
3W0I'< va miai 51 319R * 
t IT I 

'1-101 01iv1, cim, 

13&15 4ri11, 1999 

B.Popular/Technical Articles 
IIIcl 9TT, 3n1.ftT, ¶91 tt. 

gi41q' alt. 4t. (1998). 7jqi 411'IClI4 

iT1 EFT I F—'?T, 21(1): 29&33- 

fIIcl 9121 3!TQ t1. (1998) 75 

fit teuw I rra 

1(3): 11&16 

Vishal Nath (1998). Aonla: An arid fruit 
for processing industry. Udyaju 
Pat rika 24: 10-13. 

91410 alt. dt, qIsc tt, fHd 9it1 
R ieiiflrn t. *. (1998). 901' W 

N 414IaI41 *1 4u1ii.i I '51d 

37(5): 11&17. 

W 1W 31R. t. t 14I10 31L$. 
(1998). 'csEllpqct fl1ei zO qTA * 
fl m4 I WI9CT 24(218): 6 

PlId 9N. ft 3m. , r91 tV. 
t t1i1cb a?L$t. (1999). cii',rfl: 1zj5 

a TT I q5— 22(1): 
11&14. 

lHe1 9N (1999)- 
s'mIf I tzi tn41i 2 (11):10. 

fYiiei 9121— (111141 c2qq'(J1 3j 305 
TN I 'jv'{ yliti I 28(2) : 24&26- 

C. Book Chapters 
Pareek, 0.1'. and Vishal Nath (1998). 

Arid and Minor fruits. In: Text 
Book of Horticulture, ]CAR, New 
Delhi. In press. 

D. ExtensiorqTechnical 
Bulletins 

4,410, 3lL4t; 14ic1 ff24 tZj ft 31RZ1 
(1998) J$5 è 3lNc1! tt 
11111141 I 7JW5 Mtzr 'azitIwfl 
31t119 *, 41oi.'ei sii 
wqn,.i-3:1-10 

4j41q) "At.;  gFicc. tt; Piiet 9121 
174 ft, W. tN (1999). v 

33flhIIvs4 
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I Sl'tlN W4Il1 I 

'4c5, 3111. '<mi1ir, t*. (1996). 
9c * a&I ww< 

sig'iii 4:1-21 

'11'10, 31t'ft. xi  'a9lR11, t.t (1998). 
c.tiictn{1—øiti{I, RTR wtii'i 5:1-8 

tflt5, th.tft. tj  wiiIdfl. tI (1998). 

SRIR siani'i 6:1-11 

Samra, J.S., Mishra, A.S., Saroj P.L., 
Dhyani B.L. and Dubey R.K. 
(1999). Participatory Extension 
Stratigy, Institute Village Linkage 
programme. Pub.: CSWCRTJ, 
Debradun. 

Best Paper Award 
Sarnadia O.K. and Pareek O.P. were 

awarded the best poster 
presentation in 4th Agricultural 
Science Congress at Jaipur for 
their contribution , "Kachari: Arid 
region cucurbit vegetable for 
processing industry". 

Nallathambi, P., Umamaheswari, C. 
and Vishal Nath were awarded for 
the best poster presentation in 4th 
Agricultural Science Congress 
Organised by RAy at Jaipur for 
their presentation Fungal 
tolnniahcin in processed fruits in 
her. 

Extension/Lect-ures 
Dr. D.K.Sarnadia delivered following 

lectures: 
i ai st 

2 Inivi *ri wfiewr.  

41t041ef. 41ctm' R.ijq,: 10.06.98 

Dr. Pareek O.P. and Dr. Bhargava R. 
gave training to Asstant Professors 
of RAL in Academic Staff College 
on aspects of Research Project 
Management. 

Radio talk 

31 ZT. 'H91R.11 t.*. A 1-I1èRctcI qicilq 

1Vr'3 zjmft if&4r (1eur. 'IN1'( j IQ1.J111) 
5 3Ifjf jft wwMwaft,  4q,1 

rijcp: 7.9.98 

2 W l 1)* TR 
4* 4Wnix. frjic,,: 
11.11.98 

N 1. lhiic'f 9124 Th-iIèftad cnciIq 

1 W31W5TP1fle14H4-
3TTT1, 1998. 

2 .s441'T—q5t qt ttfMCii 51 
'<I— '1141 (, 1996 
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Meeting 
Dr. O.P.Pareek, Director attended 
following meetings: 

1. National Consultancy on Horticul-
tural Research, Development and 
Export meeting on 7-8 August, 
1998 at IIHR, Bangalore. 

2. National Agricultural Technology 
Project Launching Workshop on 
6th October, 1998 at PHD House, 
New Delhi. 

3. Directors meeting on 7-8 October, 
1998 at ICAR, New Delhi. 

4. Participated in 41st meeting of the 
Board of Management of 
Rajasthan Agriculture University, 
held at Jaipur on 4-5 March, 1999 

Dr. B.B.Vashishtha, P.S. attended 
following meetings: 
Participated in All India Citrus 
Show as a Judge. 

Promotions 

1. Sb. MACJam, T-11-3 promoted as 
T-4 (Sr. Computer). 

2. Sb. Rajesh Daiya, Jr. Clerk promoted 
as Sr. Clerk. 

3. Sb. Kuldeep Pandey, Jr. Clerk 
promoted as Sr. Clerk. 

Foreign Visits 

Dr. O.P.Pareek, Director, visited 
University of Southampton on 16-17 
July, 1998 to participate in the ICUC 
meeting in connection with initiation  

of authors for writing a series of books 
on Ziziphus nuiuritwna. 

Dr. 3.13. Vashishtha, P.S. visited 
Zimbabve during July 13-16, 1998 to 
attend International Workshop on 
Ziziphus snauritiana. 

Resignation 
Sh. Dinesh Kumar, T-11-3 (Lab.Tech.) 

resigned from NRCAH 

Joining 
1.Sh. Swaroop Chand Rathore joined 

as Jr. Clerk w.e.f. 13.4.1998. 
25h. Chhuttan Lal Meena joined as 

1-11-3 (P1) w.e,f. 13.7.1998. 
3.Sh. G.K.'lripathi joined as T-1 (Lab. 

Tech.) w,e.f. 26.6.1998. 

Visitors 
1. Dr. R.M.Pandey, Ex-Director, IlHR, 

Bangalore on dated 21.4.98 
2. Dr. R.C.Batra, QRT Member of 

NRCAH on dated 21.4.99 
3. Dr. S. Chaudhari, Ex-Director of 

Research, Kalyani on dated 
21.4.99. 

4. Dr. R.K.Pathak, Technical Coor-
dinator, Diversified Agricultural 
Support Project, Lucknow on 
dated 13.4.99 

5. Dr. Harchiran Das, Ex-Director, 
NRC for Citrus, Nagpur on dated 
13.4.99. 

6. Dr.(Ms.) Mariya Judith 
7. Dr. Peter Felker, Texas University, 

USA. 

NRCAH 73 



Name & Designation Seminar/Symposium 
Dr. O.P. Pareek, Director 

Dr. H.H. Vashishtha, P.S. 

Dr. B.D. Sharma, Sr. Sd. 

1. Research Workers Group Meeting AICRP on AZF/S 
HAL', Hisar 14-16 Oct., 1998. 

2. National Seminar on New Horizons in Production and Post 
1-larvesi Management of Tropical and sub- tropical fruits, 
IARI, New Delhi, 8-9 Dec., 1998. 

3. 4th Agricultural Science Congress, Jaipur, 21-24 Feb., 1999 

1. Research Workers Group Meeting AICRP on A7.F, CCS 
HAU, 1 lisar 14-16 Oct., 1998. 

2. 4th Agricultural Science Congress, Jaipur, 21-24 Feb., 1999 

1. Research Workers Group Meeting AICRP on A7.F, CCS 
HAL', Ilisar 14-16 Oct. 1998. 

Dr. R. Bhargava, Sr. Scientist 1. Research Workers Group Meeting AICRP on AZF. CCS 
hAL, Ilisar 14-16 Oct., 1998. 

2. 4th Agricultural Science Congress, Jaipur, 21-24 Feb., 1999 

Dr. Vishal Nath, Scientist (9) 1. Research Workers Group Meeting AICRP on ALE, (XY 
HAU, Hisar 14-16 Oct., 1998. 

2. National Seminar on Multipurpose tree species for 
Agroforestry. Jliansi, July 4-6, 1998. 

3. National Seminar on Management of Natural Resources ii 
Rajasthan; RAU, Bikaner, Oct. 5-7, 1998. 

4. 4th Agricultural Science Congress, Jaipur, 21-24 Feb.. 1999 

Dr. D.K. Saniaclia, Scientist (55) 1. Research Workers Croup Meeting AICRP on AZF. CCS 
HAtJ. lllsar 14-16 Oct., 1998. 

2. National Seminar vn Management of Natural Resources in 
Rajasthan. RAU. Bikaner, Oct 5-7,1998. 

3. 4th Agricultural Science Congress, Jaipur, 21-24 Feb., 1999 

Mr. P. Nallathambi, Sd. 1. Research Workers Group Meeting AICRP on AZF, CCS 
1-IAU, Hisar 14-16 Oct., 1998. 

2. 4th Agricultural Science Congress, Jaipur, 21-24 Feb., 1999 
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