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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 arid areas necessitated 
development of special production 
technologies. 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 
Education, 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 Coordinated Research 
Project on Arid Zone Fruits (AICRP on AZF) 
located at CCS HAU, Hisar 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 Hisar 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 biodiversity and 
improve the target fruit crops such as ber, 
pomegranate, aonla, 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 rapid 
multiplication of propagules in case of 
established as well as new crops and the 
problems related to their growth and fruit 
development. 

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

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

'P To develop postharvest technology package 
for extended use of the horticultural produce 
of and region. 

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

The salient research achievements of the 
Centre during 1999-2000 were: 

1. During the period under report 15 promising 
strains of ber, 5 of aonla were collected and 
2 cultivars of pomegranate have been 
introduced from Argentina. With this, a total 

NRCAH 



ANNUAL REPORT 1999-2000 

of 300 germplasm of her, 150 of 
pomegranate, 19 of aonla, 106 of cactus 
pear, 47 of date palm, 558 of kachari, 192 
of mateera, 90 of snapmelon, 132 of chillies 
and 55 of muskmelon are being maintained 
at the centre. 

2. In a persuit to incorporate drought hardy 
character ofmateera in watermelon, crosses 
between AHW 19 x Sugar baby, AHW 19 
x Durgapura meetha, AHW 19 x AHW 65, 
AHW 65 x Sugar baby, AHW 65 x 
Durgapura meetha, Sugar baby x AHW 19 
were attempted. The F I of AHW 19 x Sugar 
baby gave promising results. 

3. It was observed that the sprouting of 
Prosopis cineraria cuttings are achieved 
during the month of February. 

4. Studies on growth and development of 
mateera and watermelon under water stress 
reveals that mateera is drought hardy and 
can give good growth even under 4 

$ irrigations whereas watermelon can not 

tolerate water stress. 

5. Studies on photosynthetic parameters in 10 
cultivars of her reveal that cultivars such as 
Narma, Kakrol Cola, Katha Phal, Dandan 
demonstrate mid day depression. 

6. Studies on pit size and filling mixture for 
moisture conservation during establishment 
of fruit crops reveals that plant growth and 
survival was best in pit size 60 x 60 x 60 
cm. 

7. Application of organic manure and inorganic 
fertilizer were compared in pomegranate. It 
was observed that plant height and WUE 
were best under vcrmicompost and 
inorganic fertilizer. Vermicompost either 
alone or in combination with inorganic 
fertilizer improves N. content of plants. 

S. The scientists of the centre took active part 
in Kisan me/as and other extension activities 
and acted as resource persons for various 
training programmes and as faculty to teach 
courses in RAU. 

2 NRCAH 
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GERMPLASM CONSERVATION 
Mission A: Introduction, collection, characterization, conservation 

and evaluation of horticultural biodiversity. 
S. A 1.1 Collection, conservation and 

evaluation of ber (Ziziphus 
maurbiana Lamk.) 
During Jan., 2000, an exploration was 

under taken in the parts of Rajasthan and 

Gujarat. Fifteen strains have been identified 

(Table 1) i.e. 4 from Sirohi district of Rajasthan, 

3 from Patan, 3 from Mehsana, 2 from Anand, 

2 from Panchmahal and I from Sabarkata 

district of Gujarat. The bud wood of these 

identified elite strains will be collected in the 

month of August, 2000. 

Table 1. Details of her germplasm collected from Rajasthan and Gujarat 

Plant age 
(year) 

50 
50 
50 
50 
60 
60 
20 
40 
20 
20 
40 
15 
10 
20 
30 

Strain No. 

NRCAH-31 
NRCAH-32 
NRCAH-33 
NRCAH-34 
NRCAH-35 
NRCAH-36 
NRCAH-37 
NRCAH-38 
NRCAH-39 
NRCAH-40 
NRCAH-41 
NRCAH-42 
NRCAH-43 
NRCAH-44 
NRC AM .45 

Site of Collection 

Sirohi (Rajasthan) 
Sirohi (Rajasthan) 
Sirohi (Rajasthan) 
Sirohi (Rajasthan) 
Patan (Gujarat) 
Patan (Gujarat) 
Patan (Gujarat) 
Mehsana (Gujarat) 
Mehsana (Gujarat) 
Mehsana (Gujarat) 
Anand (Gujarat) 
Anand (Gujarat) 
Panchmahai (Gujarat) 
Panchmahai (Gujarat) 
Sabarkata (Gujarat) 

Fruit weigh( (&) TSS 
(five fruits) (-Brix) 

65.42 18 
55.49 16 
79.37 16 
85.82 16 
10.45 19 
11.31 17 
57.33 16 

82.84 18.5 
115.48 14.9 
24.58 18 
21.56 20.0 
32.13 19.0 
21.35 18.0 
25.00 17.0 

A 1.2 Collection, conservation and 
evaluation of Boradi (Ziziphus 
mauridww var. rotund4folia) 

22 genotypes of boardi have been identified 
and are being maintained at NRCAH. 

A 1.3 Collection, conservation and 

evaluation of aonla (Emblica 
officinalis Gaertn.) 

Five promising strains at Anand and four at 
Sabarkata district of Gujarat have been  

identified (Table 2). The bud wood of these 
identified elite strains will be collected in the 
month of August. 2000. 

At present 19 genotypes of aonla are being 
maintained in the germplasm block. 

A 1.4 Introduction, collection, 
characterization, conservation 

and evaluation of pomegranate 
(Punkagranatum 19 under hot 
and environment 

r 
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Table 2. Details of aonla germplasm collected from Rajasthan and Gujarat 

Strain No. Site of collection Plant age 
(year) 

Fruit weight (g) 
(five fruits) 

TSs 
(°Brix) 

     

NRCAH-1 Anand (Gujarat) 
NRCAH-2 Sabarkata (Gujarat) 
NRCAH-3 Sabarkata (Gujarat) 
NRCAH-4 Sabarkata (Gujarat) 
NRCAH-5 Sabarkata (Gujarat) 

10 
13 
13 
13 
13 

24.91 
40.08 
41.43 
20.75 

12 
10 
12 
11 

I 

Field repository: The work on collection 
of genetic diversity of 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 be-
ing maintained and evaluation is under way. 
Of these, only 22 collections which fruited 
were evaluated for fruit quality and yield po-
tential. Four pomegranate germplasm intro-
duced from Iran, in 1997 in the form of cut-
tings by the NRCAH, are being maintained 
under field repository for evaluation. Besides, 
250 seedlings have been raised from open pol-
linated fruits from Iran and planted for evalua-
tion at closer spacing. Seven pomegranate cul-
tivars introduced from Iran in collaboration 
with NBPGR, New Delhi in 1998 and two more 
introductions from Argentina in 1999 are be-
ing maintained for multiplication and field 
evaluation. 

About 1500 seedlings of 52 open pollinated 
single plant collections from seedling orchards 
of pomegranate cultivar Jalore Seedless were 
planted in field at closer spacing of 2.0x 1.0 
meter for evaluation. 

A 1.5 Collection, conservation and 
evaluation of date palm 
(Phoenix dactyljfera) 

Thirty one date palm germplasm collected 
from indigenous as well as exotics are being 
maintained at the centre. In addition to this, 
performance of few tissue cultured plants are  

also being evaluated under field conditions. 

A. 1.6 Collection, conservation and 
evaluation of prickly pear 

Cactus pear (Opuntiaficus indica (L.) Mill) 
genotype was introduced from Argentina dur-
ing the year 1999. 

A 2. Introduction, collection, 
characterization, conservation 
and evaluation in cucurbit 
vegetables under hot arid 
environment 

Evaluation of cucurbit germplasm 
Realising the potential of cucurbits in the and 
region, especially watermelon type mateera 
(Citrullus lanatus). kachari (Cucumis 
callosus), snapmelon (Cucurmis melo var. 
momordica), salad kakdi and muskmelon 
(Cucumis spp.) research initiatives have been 
undertaken from 1994. In this direction, dur-
ing 1998 some watermelon and muskmelon 
varieties were introduced from Iran and were 
evaluated alongwith adapted varieties and lo-
cal strains at NRCAH, Bikaner (Table 3). 
Evaluation of exotic muskmelon germplasm 
(Summer and Rainy season, 1999) 

Six exotic muskmelon genotypes introduced 
from Iran were evaluated alongwith check 
(adapted to and eco-system) during the sum-
mer season of 1999 (Table 4). In all the geno-
type the fruit setting was observed at more than 
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Days to 
first female 

flower 
(DAS) 

Days to 
first 

harvest 
(DAS) 

No. of 
marketable 
fruits/plant 

185 
(o13rix) 

Per cent 
fruit 

cracking 

Overall 
fruit 

quality 
rating 

Name of variety 

Fruit 
weight 
(kg) 

Fruit 
length 
(Gin) 

Fruit 
girth 
(em) 

Chulcstout.ocal 80.20 120.5 1.3 3.54 30.54 58.52 8.2 203 A 

(EC 420971) 

Mahibobi 8350 117.2 I.? 2.85 24.67 58.21 8.8 38.5 8 

(EC 420918) 
Supt Baby 74.30 105.8 1.2 2.89 26.54 60.52 9.1 72.8 A 

Durgspwa Moeth. 70.80 102.9 Ii 3.25 24.67 68.23 9.2 65.5 A 

M*eeia-AIM 19 47.25 79.1 3.8 3.80 25.54 67.12 8.0 0.0 B 

Matecra.AIIW 65 42.50 76.2 4.9 2.96 17.5$ 57.84 8.1 0.0 13 

Name of 
vWiety 

Node to 
first 

female 
flower 

Days to 
first female 

flower 
(DAS) 

Days to 
first harvest 

(DAS) 

No. of 
fnjils/ 
plant 

Tss 
('Brix) 

Fruit 
length 
(cm) 

Vine 
lengt h 

(m) 

Fruit 
weight 

(B) 
EC Number 

EC 420979 Svnsuri 8.5 94.5 119.8 3.2 154.5 15.4 4.3 1.05 

EC 42M DWIeIigSZ $1.7 97.2 127.5 4.2 237.2 153 4.2 0.80 
EC 42098$ K a 21.8 93.5 120.2 2.8 160.5 14.3 3.5 1.10 
iT 420982 1angc Round 12.7 91.3 122.4 4.1 293.8 11.4 4.7 1.08 
EC 42M3 khn)wiy 12.8 92.5 1253 3.5 210.5 16.2 2.8 0.75 
EC 420984 Znd-E•lsflr 8.2 932 121.1 4.2 305.2 17.5 5.4 1.18 

CHF.S-238 6.5 $1.2 105.0 4.5 890.0 15.2 12.4 2.17 

ANNUAL REPORT 1999-2000 

90 days after sowing and at harvest the fruits material was re-evaluated in rainy season and 
were very small (150-300 g weight) with very only two genotypes bear fruits (after 95 days 
poor quality under and conditions. Thc same of sowing) with heavy fruit fly infestation. 

Table 3. Evaluation of watermelon varieties (Summer and Rainy Season, 1999) 

Table 4. Evaluation of exotic muskmelon germplasm (Summer and Rainy Season, 1999) 

NRCAH 5 
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GENETIC IMPROVEMENT 
Mission B: Genetic Improvement in and horticultural crops. 

B.1 Improvement in cucurbit 
vegetables under hot and 
environment 

B. 1.1 Evaluation of advance lines of 
mateera (Summer and Rainy 
Season, 1999) 

Twenty high yielding and quality fruit (on 
the basis of finn flesh and high TSS) advance 
single plant progenies of mateera selection 
AHW 19 and AHW 65 were evaluated in RBD. 
Growth, yield and fruit quality parameters were 
taken into consideration for evaluation and 
screening of these high yielding lines. On an 
avenge, all the progenies were good yielder 
with uniform in fruiting. All the single plant 
progenies of AHW 19 and AHW 65 showed 
similar varietal trend in respect of fruit yield 
and quality characters. The average yield po-
tential and TSS of AHW 19 (445.2 q/ha and 
8.2% respectively) and AHW 65 (395.8 q/ha 
and 8.2%) respectively. On the basis of TSS, 
flesh quality of fruit, overall rating, single plant 
selection have been made for further evalua-
tion. 

B. I.2.Genetic Improvement in 
watermelon through 
hybridization (Summer and 
Rainy Season, 1999) 

On the basis of the results of work done on 
drought hardy mateera as well as varietal 
evaluation of watermelon at the centre, it was 
realised that there is a need to improve the 
drought hardy mateera selections for higher 
TSS and acceptable fruit quality alongwith 
higher yields for commercial cultivation un-
der hot and environments. Therefore, hybrid- 

ization programme was initiated with the above 
objectives involving Mateera AHW 19, 
?vfateera AHW 65, Sugar Baby, Durgapura 
Meetha, Charleston Local and Mahabobi as a 
parents. 

Fl generation: During summer 1999, four 
parents (AHW 19, AHW 65, Sugar Baby and 
Durgapura Meetha) alongwith ten Fl hybrid 
AHW 19 x Sugar Baby, AHW l9xDurgapura 
Meetha, AHW l9x AHW 65, AHW 65xSugar 
Baby, AHW 65 x Durgapura Meetha, AHW 
65 x AHW 19, Sugar Baby x AHW 19, Sugar 
Baby x AHW65, Durgapura Meetha x AHW 
19 and Durgapura Meetha x AHW 65 were 
evaluated. Observations related to plant 
growth, earliness, flowering and fruit setting, 
fruit yield and quality attributes were recorded 
(Table 5-6 ). During the summer season, one 
Fl cross combination i.e. AHW 19 x Sugar 
Baby expressed highly desirable characters for 
growth, flowering, fruit setting, earliness and 
yield attributing traits. The flesh firmness and 
colour was extremely desirable except TSS (5 
°Brix) in this combination. All the F1's were 
selfed for generating F2 populations. 

During rainy season of 1999, some more 
Fl cross combinations were incorporated for 
evaluation. A set of 16 cross combinations 
alongwith six parents (AHW 19, AHW 65, 
Durgapura Meetha, Sugar Baby, Charleston 
Local and Mahabobi) were evaluated for 
growth, yield and fruit quality parameters un-
derarid condition. Two Fl cross combinations 
expressed highly desirable attributes i.e. AHW 
19 x Sugar Baby and AHW 19 x Charleston 
Local. On the basis of performance, some F1's 
were selfed for generating F2 population. 

F2 generation: A set of 10 advance lines in 
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Days to 
first female 

Rower 

(DAS) 

Days to 
first 

harvest 
(EMS) 

TSS 

(°Brix) 

Variety Fruits/ 

plant 

Fruit 
weight 

(kg) 

Yield 

(q/h a) Line 

code 

Rating 

Flesh 

43.5 79.4 3.8 3.58 445.2 a.b.0 
c.dj,k,o,p 

g.h,Ll,m.rt.q,r,s,t 

41.7 75.4 4.5 2.80 395.8 b.c4hJ 

&d,f.Icl.m 
ej,n.o. P&.r.s.t 

Mi/era 

A}IW -19 

Makirra 

*11W -65 

very good 8.3-8.5 
good 8.1-8.3 

Medium 7.9-8.1 
very good 8.3-8.5 

good 8.2-8.3 

Medium 7.8-8.2 

55.2 96.5 5.4 3.97 5.0 Flesh daft red, firm 

and poor taste 

50.4 97.4 5.2 3.17 8.2 Flesh red, firm and 

white bad 

57.2 100.2 4.3 337 6.0 Flesh rui,firm 

sd poor rage 

56.2 98.5 61 3.10 83 FI&a red, firm 

and wiSe heat 

41.5 79.7 4.2 237 10.5-13.5 Flesh dark red, red, topk, 

nffro. to yellowish White 

in eou. HS finn with 

variable in seed colosr,sirz 

and number . Very - 
- qua No Si 

It hybrid 
*11W 19* 

Saw Baby 

*11W 19* 

Charleston 

*11W 65 x 

Sugar Baby 

*11W 65 * 
Charleston 

P2 progealn 

*11W 19* 

Sugar Baby 

ANNUAL REPORT 1999-2000 

U generation were evaluated for fruit yield and 
quality parameters and wide variability was 
recorded for growth, flowering, fruit setting, 
yield and fruit quality characters. In 172, 
progeny of AHW 19 x Sugar-Baby showed 
highly desirable characters for earliness and 
fruit yielding attributes. There was huge 
variability in fruit shape, size and skin colour, 
seed size, flesh colour (dark red, red, pink, 

saffron, yellowish to whitish), flesh firmness 
and TSS (10.5-13.5 'Brix). No fruit cracking 
was recorded in this progeny. 

Single plant selections were made on the 
basis of fruit quality (flesh colour, firmness and 
TSS) and yield contributing traits and were 
selfed for generating the F3 progenies for 
further evaluation and selections. 

Table 5. Evaluation of advance lines of nsafeera (Summer and rainy season, 1999) 

Table 6. Performance of some Fl hybrid and F2 progenies of watermelon 

N RCA II 7 
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B 1.3 Performance of advance lines 
of kachari (Cucumis callosus) 

Kachari selections AHK 119 and AHK 200 
were further evaluated in replicated trial during 
summer and rainy season of 1999. The detailed 
observations related to growth, flowering and 
fruit setting, maturity, yidd and fruit quality. 
characters were recorded (Table 7a). Besides, 
he characters like fruit fly infestation,  

incidence of diseases and reaction to drought 
under field conditions were also recorded. On 
an average both the selections bear 18-22 fruits/ 
plant which account to yield potential of about 
95 and 100 q/ha, respectively, under hot and 
environment in both the season. The seeds of 
selected plants (on the basis of earliness, 
number of fruits and yield/plant) were 
harvested for further evaluations. 

Table 7(a). Performance of kàchari selections (Summer and Rainy. 999 

Table 7 (b). Evaluation of advance progenies of salad kakdi (Cucumis spp.) 

Variability in F2  generation of Mateera 

8 

Days to Days to Fruits/ Fruit Fruit Yield Vine No, Fruit 

Line first female first plant weight Yeatd (q'h a) length of fly 

flower harvest (Kg) (Kg/Plant) (in) branches infest 

(EMS) (DAS) azion (%) 
AHK 119 35.7 75.6 22.6 70.3 1.52 95.1 220 6.92 
ARK 200 33.8 66.4 39.8 95.6 1.86 3003 2.45 6.82 <5 

Days to Days to Fruits! Fruit Fruit Fruit Fruit 
Lines first female first harvest plant weight length diameter yield 

flower (DAS) (DAS) (g) (em) (cm) (kgl plant) 
AHC2 42.5 54.8 10.2 225.5 25.50 3.14 2.14 
AHC 13 36.7 42.8 36.8 95.2 8.25 4.07 3,32 

N RC A H 
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B 1.4. Evaluation of advance 

progenies of salad kakdi 

(Cucuinis spp.) 
AIIC 2: Five single plant progenies of salad 

kakdi AHC 2 were evaluated for earliness, fruit 
yield and marketable fruit quality traits during 
summer and rainy season of 1999. However, 
major emphasis was given on fruit characters 
like straight shape, softness of flesh and seed, 
crispiness and taste at marketable stage and 
rating was done as A,B and C grade, 
accordingly for further seictions. The character 
like earliness and fruit setting under high 
temperatures, fruit fly infestation and incidence 
of diseases were also taken into consideration. 
On an average all the progenies were at par 
with regards to growth and yield attributing 
traits. Fruits of these lines can be harvested in 
between 8-10 days from fruit set so that first 
harvesting was in between 50-55 days from 
sowing (Table 7b). Potential plants were 
identified on the basis of earliness and fruit 
quality characters and selfed seed of selected 
fruits were harvested for further evaluation. 
AHC 13: Five single plant progenies of small 
fruited salad kakdi AHC- 13 were evaluated for 
earliness fruit setting and fruit yield and quality 
attributes during summer and rainy season of 
1999 (Table 7b). During the course of 
evaluation of these advanced single plant 
progenies, the major emphasis was on more  

number of fruits/plant and fruit quality at 
marketable stage were taken into consideration. 
All the progenies were at par for growth and 
yield attributing traits. The immature fruits (3-
6 days from anthesis) can be used for salad 

purpose, therefore, proper fruits quality rating 
(A,B and C grade) was done on the basis of 
characters such as fruit size and shape, flesh 

and seed content, softness of seed, crispiness 
and taste and then overall fruit quality grade 

was alloted for the selection of plants. 
Desirable plants were selfed and seeds of 
selected plants were harvested for further 
evaluation. 

B 1.5. Performance of advance lines 
of snapmelon (Cucumis melo 
var. momordica) 

Snapmelon selections AHS 10 and AHS 82 
were tested on large scale replicated trial during 

summer and rainy season of 1999. 

Observations with regards to growth, maturity, 
fruit yield and quality attributes were recorded 
and mean were computed to assess the yield 
potential (Table 8). Besides, the characters like 
fruit fly infestation, incidence of diseases and 
reaction to drought under field conditions were 
also recorded. On an average selection AHS 
82 bears 5-6 fruits/plant with least fruit fly 
infestation (< 5 per-cent) and yield potential 
of 235 q/ha in both the season. Where as 
selection AHS tO bears 4-5 fruits per plant with 

Table 8. Performance of snapmelon selections (Summer and Rainy, 1999) 

NRCAH 

Days to Days to Fruits/ Fruit Fruit Yield ISS Fruit Vine No. 

Line first female first plant weight Yeald (qlh a) ('Brix) fly length of 

flower harvest (Kg) (Kg/Plant) infest (in) bran- 

(DAS) (DAS) ation % ches 

AHS 10 35.7 643 4.8 0.780 3.87 202 5.2 10.0 2.51 4.1 

AHS 82 36.8 68.2 5.8 0.950 4.55 235 5.0 4.8 2.50 5.6 

9 
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10% fruit fly infestation and average yield 

potential of 202 q/ha. 

B 2. Improvement in chili 
(Capsicum annuum L.) under 
hot and environment 

A total 132 chilli germplasm, collected 

during 1998 from chilli growing tracts of and 

regions of Rajasthan, were evaluated during 
khartf season of 1999 at NRCAH, Bikaner. A 
wide spectrum of variability was observed for 
all the agromorphological characters under 
study. As knowledge gathered from growers 

in chilli growing areas and on evaluation of 
collected germplasm, in general, there arc four 
types of land races of chillies, viz.: 

Land races Fruit characters 

a) Mathania or Desi type Fruit very long, curved, fleshy, thick, mild in pungency, 

less number of seeds and bright red in colour. 

b) Haripur- Raipur type Fruit medium-long, slender, thin, highly pungent with 

more number of seed 

c) Mahsana type Fruit long, thin, slender and straight, highly pungent with 

more number of seed 

d) Mandoria type Intermediate of a & b, fruits medium in length, slightly 

curved, pungent. 

The local chilli land races viz.,Mathania, 

Haripur-Raipur. Mahsana and Mandoria type 
are being in cultivation in the and region. Due 

to several production factors and occurrence 

of biotic and abiotic stresses, there is drastic 

reduction in yield potential of chilli. The 

original Mathania type chilli is out of its 

commercial cultivation. This is not only 

because of poor yields and incidence of 

diseases but also non availability of pure 

Mathania type seed material and adoption of 

popular cultivars and land races of adjoining 
states having more number of seeds in fruit. 

Therefore, all the collected germplasm were 

evaluated and grouped according to phenotypic 

fruit characters and the range of variation have 

been presented in (Table 9). The seeds of 
selected plants of promising germplasm were 
harvested for further evaluation. 

B. 3. Improvement in pomegranate 
by selection and hybridization 

The pomegranate varieties from temperate 
regions have one desirable characteristics of 
blood red aril colour and this colour is lacking 

in our commercially accepted varieties. 

Therefore, selective simple and complex 
crosses were made involving desirable parents 

and seedlings of IS Fl cross combinations have 
been planted at closer spacing in the field for 

evaluation during the year. 

10 NRCAF$ 
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Table 9. Genetic diversity in evaluated chilli germplasm. 
Characters Range 
Days to first flowering (DAT) 45.2-60.5 
Days to 50% flowering (DAT) 52.5-68.4 

Days to first harvest, green (DAT) 85.7-97.5 
Days to 1St harvest, red ripe (DAT) 110.4-122.2 

Number of fruits/plant 21.4-98.4 

Plant height (cm) 46.5-78.4 

Number of branches/plant 3.2-9.8 
Fruit yield, green (g) 141.5-615.4 

Fruit yield, red ripe (g) 135.4-556.8 

Fruit yield, dry (g) 15.1-62.5 
Fruit weight, green (g) 3.427-20.294 
Fruit weight, red ripe (g) 4.225-22.689 
Fruit weight, dry (g) 0.502-2.334 
Fruit length (cm) 9.2-17.5 

Fruit diameter (cm) 1.12-2.42 
Number of seed/fruit 25.2-105.4 
Seed weight/fruit (g) 0.195-0.943 

NRCAH 11 
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Variability in Chilli 

Chilli plant in bearing 
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10000 ppm IDA-
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1000 ppm Thymine 
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1000 ppm Thymine 
20000 ppth IBM-

1000 ppm Thymine 

= Etiolated cuttings; 2= Normal cuttings, 3= Forced sprouts 

ID 
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VEGETATIVE PROPAGATION 
Mission C: Rapid multiplication of propagules of fruit crops. 

Cl. Vegetative propagation of 
Capparis decidua and Prosopis 
cineraria. 

An experiment was conducted in the nursery 
to evaluate seasonal variation in sprouting 
potential of cuttings of Prosopis cineraria. The 
cuttings were given dip treatment in a solution 
containing 10,000 ppm. IBA + 1000 ppm 
Thymine and then planted in polythene tubes 
filled with sand and soil mixture. The planting 
was done at monthly interval and observation 
on per cent sprouting was recorded. It was 
recorded that the ideal time for taking cuttings 
in Prosopis cineraria is during the month of 
February. It was further recorded that even with  

10,000 ppm iSA + 1000 ppm Thymine the 
percentage sprouting was only 20%. 

In another experiment, the effect of filling 
mixture, hormone concentration and type of 
cutting was investigated for the propagation of 
Prosopis cineraria. The results thus obtained 
are presented in Table 10. Perusal of table 

reveals that sprouting was observed in normal 
cuttings. The maximum sprouting was 
observed upto 40% when the cuttings were 
treated with 18,000 ppm IBA+I000 ppm 
Thymine and planted in mixture containing 
Sand: Soil (1:1) along with moss grass at the 
top. The etiolated cuttings and cuttings from 
forced sprouts did not show any sprouting. 

Table 10. Effect of filling mixture, hormone concentration and type of cutting on 
sprouting percentage 

N RCA H 13 
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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.I..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 mateera and water melon. In 
all 4 irrigation treatments were given viz. 2, 4, 
6, and 8. Observations on plant morphometery, 
dry matter distribution and yield was recorded 
at periodic intervals viz. 45, 60, 75 and 90 days 
after sowing. The data is presented in Table 
11-14. Perusal of data on growth parameters 
of both mateera cultivars viz. AHW 65 and 
AHW 19 reveal that plant morphometeric 
parameters viz, plant height, number of leaves, 
no. of branches, and intemodal length do not 
get affected upto 4 irrigation levels throughout 
the life cycle of the plant. In AHW 65, the 
trend in fruit number and avenge fruit weight 
also demonstrated that at 90 days after sowing,  

the number of fruit were 1.2, 1.75, 1.4 at 8, 6 
& 4 irrigations respectively. Similarly, the fruit 
weight at respective treatments was 1. 1, 1.6 
and 1.05 kg (Table 11). Similar trend was also 
observed in other cultivar AHW 19 (Table 12). 
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 102) is presented in Table 13. 
Perusal of data reveal that plant parameters 
such as plant height, no. of leaves per plant, 
no. of fruits per plant were adversely affected 
by withdrawing irrigation. The pattern of dry 
matter distribution in MHW-102 too reveals 
that under 8 irrigation maximum dry matter 
was accumulated in stem, leaves and root. 
However, by imposing water stress even to 6 
irrigations reduced dry matter accumulation at 
90 days in stem by 57.7%, 46.6% in leaves, 
58.7% in roots. Similar results were observed 
in var. Sugar baby also (Table 14). 
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Table 14. (Continue) 

2 irrigation 4 lrr gallon Plant 
character 

90 75 60 45 90 75 60 45 

Plant 15.2± 39.6* 90.0± 144.0± 16.6± 29.6* 94.0± 7$.0v 
SIght (cm) 3.834 16.817 35.355 70.982 13.221 6.189 38.308 33.354 

NO. of 2.8± 2.6* 2.4± 4.4* 2.8± 3.0* 3.8± 1.8* 
branchss 0.837 1.140 0.894 1.817 1.095 1.414 1.095 0.837 

N.. of 
leaves 

0.4± 24.6± 47.0* 69.4± 
1.817 15.821 29.785  

9.4* 25.2* 61.2± 27.8* 
17.3 6.427 10.281 27.381 14.167 

Inter node 4.4* 3.6± 3.6* 4.0± 4.8* 2.8* 3.2± 4.0* 
length 1.140 0.548 0.894 1.0 1.304 0.837 1.643 1.414 

Fruit wt. 
(kg) 

0.782± 3.106* 14.3321 0.432* 0.883± 2.7± 2.7* 
0.592 1.489 7.097 0.235 0.493 1.693 1.693 

1.996* 7.640± 354.4* 1.282± 2.345* 9.812± 9.812* 
1.997 3.920 753.374 0.268 1.302 5.403 5.403 

0.136* 0.272* 1.146* 0.352* 0.127* 0.300* 0.300± 
0.093 0.105 0.658 0.297 0.040 0.200 0.200 

1.688± 
0.62$ 

No. of 
fruits! 
plant 

Dry wt. 
stem (g) 

Dry wt 
leaves (g) 

Dry wt. 
root (C) 

1.250* 
0.500 

The above data demonstrate that the plants 
of watermelon MHW-102 are highly 
susceptible to water stress and do not tolerate 
any withdrawal of irrigation. 

D.2. Studies on water status, 
photosynthetic activity and 
productivity in Ziziphus spp. 

Analysis of photosynthetic parameters in ber 
was undertaken in a total of 10 varieties. The 
data thus obtained is presented in Table 15. The 
observations were recorded at 3 times viz. 10 
AM, I PM and 3 PM and parameters studied 
included Relative Water Content, Stomatal 
Conductance, Transpiration, Internal CO2  
Concentration (CiNT), Photosynthesis (PM),  

Carboxylation efficiency and Physiologica 
water use efficiency. Perusal of table reveals 
that the RWC ranges between 62.32% to 95% 
in different varieties. The data on 
photosynthetic rate reveals that in cultivars 
such as 5th, Pewandi, Banarsi Kadaka, 
Kaithali, Sanaur-5 and Mundia, the rate remain 
nearly constant throughout the day. However, 
in cultivars like Narma, Kakrol Gola, Katha 
Phal, Dandan, the midday depression was 
observed. Similar pattern was also 
demonstrated by Carboxylation efficiency. 
Analysis of data on transpiration reveals that 
it ranges between O.603 to 1.22 mg/m2/Sec. The 
pattern of transpiration demonstrated lower 
values during the midday in nearly all varieties 
except Pewandi, Banarsi Kadaka and Mundia. 
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10 AM 

1PM 

75.175+ 2.693 0.739 8.901 3.468 1.98 0.164 

6390 

76.437* 1.493 0.675 9.637 1.195 I.?? 0.138 

8399 

I PM 

3PM 

70.131* 1.717 0.793 9.680 0.953 3.20 0.098 

30.553 

77.4* 1.666 0.680 9.627 0.832 3.22 0.086 

2,146 

1PM 75.915± 1.932 1.024 9.873 1.181 3.35 0.320 

13.873 

Stonfll 

Condiictnce 

(ani) 

Transptntlon 

(mglm'lwc.) 

Internal 

CO, (mg  CO,) 

Pboto.yn-

thesli 

(mg/m½ec.) 

Physiological 

uter UN 

efficiency 

vat'.'). p-w.v. 
Cazbo*don 

efficiency 

Sm 

3 F 83.168+ 2.394 0.591 9.504 1.143 3.28 0.320 

2.373 

to AM 78.405* 3.883 0.731 9.3t0 1.047 1.43 0.112 

9.474 

BanaS Kadaka 

10414 85.831± 1362 0.722 9.099 3.363 1 .61 0)27 

13.241 

3PM 110.179k 3.352 0.867 30.947 3.094 3.26 0.0) 

2.350 

KakhS 

75.443t 3.827 0.758 8.725 3.154 1385 0.132 

4.794 

86.782± 3469 0.765 8,5$3 0.877 1.146 0.102 

12.667 

82.842± 1583 0.835 10.920 0.788 0.940 0,072 

3.944 

10 AM 

1PM 

3 PM 

ANNUAL REPORT 1999-2000 

laMe 15. Comparison of photosynthede rate and associated parameters In some ber cutlivan. 
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10AM 69A3 2.422 11829 9.292 1.407 1.695 0.152 

2.922 

tIN .691* 3.693 1.220 9.367 1.797 1.470 0.192 

7.319 

3PM 88.359* 2.125 0.815 lal2D 1.8 1.310 0.105 

S.%I 

a 

lOAM 85,7k 3.2 0.896 11.5W I.4 1.12D 0.6 

8%8 

(PM 89356k 1.47 0666 9.992 0.866 IX*) 

4.520  

3PIl 85.7 1.412 0.669 10.621 0.747 1.116 0.070 

6782 

EMad GDW 

10AM 95.054* 4.338 0.853 11.149 1.096 1.28 

2.787 

1 PM .627* 3.25 0.860 10.79 1.062 1.24 0.098 

5.039 

3 P 83.631± 2.753 0278 11.492 0.865 0.984 0.075 

2.974 

KWA&Fbd  

34 AM 79.824* 42 0853 I1.6 usc 1.34 0102 

3,465 

1PM 8&472± 1.914 0.795 10.2$ 0816 1.02 0.079 

7.891 

3PM 83.527± 1.402 0.603 (0.639 11763 1.26 0071 

3.862 
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DwAan 

104111 76046t 3.689 0.959 10.630 1.152 1.20 0.108  

2.986 

tIM 7&036& 1.441 0.702 10.511 1.083 134 0.1U3 

3.631 

3}N 90333* 1.273 0.614 10.595 0.755 1.22 0.071 

6.64$ 

Sow-5 

HAM 62.3274: 3.539 0,8316 10.177 1.1567 1.390 0.113 

4.919 

1 FM 6&553± 1.926 fl46 10.089 0.999 1.18 0.099 

9.195 

3Th1 76.787* 1.513 0.630 10.718 0.726 1.152 0.067 

4.123  

I 
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WATER MANAGEMENT 
Mission F: Water management in and horticultural crops 

E.1 Standardization of technique 
for measuring plant water 
status and evaluation of water 
requirement of different 
horticultural crops. 

During the period 1999-2000 confirmation 
of last year (1998-99) results was done. The 
same experiment was repeated using plants of 
pomegranate var. Jalore seedless with slight 
modifications. Only the three techniques viz. 
thermocouple psychrometer, liquid 
equilibration method and relative water content 
were used for measuring plant water status 
during the month of June and October 99. The 
plants were fully irrigated and from 3rd day 
onwards observations were recorded at an 
interval of 3 days. The results thus obtained 
are presented in Table 16. During June 99, the 
leaf water potential was in the range of-0.90 to 
-1.52 MPa when measured using thermocouple 
psychrometer, however, when the same was 
calculated using liquid equilibration method it 
ranges from -1.10 to -1.40 MPa. During June 
99, in initial phase (3rd to 9th day), the change 
in plant water potential was very slow, 
thereafter, it demonstrated steep fall in the 
magnitude. The change in relative water 
content was slow in initial stages (3d to 9th 
day) subsequently, there was drastic reduction 
in RWC. It dropped from 80.2 to 63.0% during 
the whole experimental period. 

During the month of October 99, the change 
was in plant water potential as measured by 
the psychrometer method ranged from -0.88 
to -1.24 MPa During this month the change 
was gradual in psychrometer method 
throughout the experimental period when the 
same was estimated through liquid  

equilibration method, minor fluctuations were 
recorded during experimental period. The 
RWC dropped from 80.0 to 68.0 from 3rd day 
to 30th day. 

From above results it was confirmed that 
thermocouple psychrometric method is the 
most sensitive for estimating leaf water 
potential in field condition. 

E.2 Effect of moisture conservation 
techniques and nutrients on the 
establishment of fruit plants in 
and region. 

This experiment was conducted in the year 
1997-98 with three pit size i.e. no pit, 45x45x45 
cm and 60x60x60 cm and with three filling 
mixtures i.e. (i) top soil+manure (ii) top soil 
4-manure + pond silt and (iii) top soil + manure 
+ pond silt+ fertilizers. The detailed data was 
presented regarding survival, plant height, plant 
spread, soil and plant water status and leaf 
mineral composition as affected by above 
treatments. In the year 1998, the 
recommendations of this experiment were 
presented and some queries were raised 
regarding the treatment combinations and it 
was decided that the experiment would be 
conducted again with slight modification 
having four filling mixtures instead of three. 

Pit sizes 
OxOxO cm (Not pit) 
45x45x45 cm 
60x60x60 cm 

Filling mixture: 

(i) Top soil 

(ii) Top soil + manure 

(iii) Top soil + manure + pond silt 
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(iv) Top soil + manure + pond 

silt + fertilizer 

In the year 1999 (February) the plants of 
pomegranate var. Jalore seedless were planted 
with nine treatment combinations. The plant 

survival, plant height and plant spread was 

measured after 10 months. The data given in 
Table. l7depict that maximum survival (88.0%) 
of plant was recorded in T9 and minimum 
(62.57) in TI treatment. Data also revealed that, 
in over all, the higher plant survival was 
recorded in those treatments where pit size was 
60x60x60 cm (0.2 m3) followed by 45x45x45 
cm (0.10m3) size pits. However, filling 
mixtures did not affect the plant survival. 

Plant height was also measured every month 
and the plant height attained after 10 months 
has been given in Table 17. The data revealed 

ANNUAL REPORT 1999-2000 

that the maximum plant height (99cm) was 
measured in 19 and minimum (49 cm) in TI 
treatment. Data also revealed that plant attained 
more height in (60x60x60cm) size pits follwed 
by (45x45x45cm) pit size and minimum height 
was measured in no pit treatment. Filling 
mixtures also affected the plant height and it 
was statistically at par in all filling mixtures 
except top soil filling material (TI) in 
respective pit sizes. In the month of June 99, 
the soil moisture content was statistically at par 
in 60cm3  and 45cm3  pit sizes and lowest 
moisture content was observed in no pit 
treatment. In the month of October 99, the 
moisture content pattern was same as in the 
month of June but the magnitude was higher. 
The relative water content of leaves was at par in 
45cm3  and 60cm3  pit sizes treatments and lowest 
was recorded in no pit treatment (Table 18). 

Table 17. Effect of pit size and filling mixtures on the growth parameters of pomegrante 

Treatment  Survival 
(%) 

Plant height 
(cm) 

Plant qiread 
(m) 

T 0.0 cm 62.5 49.0 0.28 

45x45x45 cm (0.10 m3) 72.5 70.0 0.46 
T1  TS 

T, TS+M 75.0 78.0 0.56 

T4  TS+M+P 74.0 78.0 0.63 

Ts TS+M+P+F 74.0 78.0 0.63 

60x60x60 cm (.20 in) 85.0 75.0 0.53 
T6  TS 

T, TS+M 86.0 98.0 0.72 

T8  TS+MtPS 85.0 97.5 0.76 

T9  TS+M+PS+F 88.0 99.0 0.82 

SEm ± 3.56 2.65 0.08 

CD 5% 8.03 6.73 0.15 
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Table 18. Effect of pit size and filling mixture on the soil moister and plant water status 

MODI1I 

Treatments June October 

Ocm (No pit) T1 7.6 7.24 9.6 76.3 
(45 cm)3  

Topsoil T2 11.5 84.6 13.2 89.4 

Top soil + manure 13 12.5 84.7 14.2 88.4 

Top soil +M+PS 14 13.2 86.2 13.5 89.2 

TS+M+PS+F T, 14.1 88.2 14.1 90.5 
(60cm)3  

IS 16 11.5 85.2 13.9 88.2 

TS+M T7 12.6 92.5 14.5 89.2 

TS+M+PS Tg 13.5 90.5 14.3 92.1 

TS+M+PS-f F Tg 12.6 90.3 14.5 90.2 

26 PIRCAH 
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INTEGRATED NUTRIENT MANAGEMENT 
Mission F: Integrated nutrient management In horticultural crops. 

Fl. Response to substitution of 
manures and fertilizers with 
vermicompost in the growth 
and production of and fruit 
crops. 

Fl.!. Growth and production of 
pomegranate (Punica 
granatuns) fruit crop with 
organic and inorganic farming. 

The recommended doses of NPK (375 g N, 
150g P and 50g K) per plant per year were 
applied through 10 treatments along with 
control: i) cattle manure (CM) @ 18 kg/plant, 
ii) sheep manure (SM) @ 12 kg/plant, iii) 
vermicompost (VC) @ 7.5 kg/plant, iv) 
inorganic fertilizers (IF) (urea, single super 
phosphate and murate of potash), v) CM and 
SM in 50:50 ratio, vi) CM and VC in 50:50 
ratio, vii) CM and IF in 50:50 ratio, viii) SM 
and VC in 50:50, ix) SM and IF in 50:50, x) 
VC and IF in 50:50 ratio, xi) control (NoPoKo) 
in the month of April, 99. The growth 
parameters like height, spread, no. of branches 
were recorded every month. The leaf samples 
from different treatments were collected in the 
month of September 99 and analysed for 
different nutrients (N, P, K, Ca, Mg, Zn, Mn, 
Cu and Fe). The soil moisture contents were 
also measured to monitor the moisture retention 
capacity in different treatments. The growth 
attributing data of different treatments revealed 
that plant height was in the range of 90 cm to 
135 cm and maximum plant height was 
recorded in Tl0 treatment and minimum in 
control. The plant height was statistically at 
par in TI, T3, T5, T6, 18 and T 1 and were 
significantly higher over 12 ,T4 ,T7 ,T9 and 
TI I treatments. The plant spread was recorded 

in the range of 0.45 to 1.05m2. The maximum 
spread was recorded in T6 treatment and 
minimum was in control. Except treatments T4 
and TI 1, plant spread was statistically at par 
in all other treatments. Number of branches 
were in the range of 2 to 5 and lowest number 
of branches were recorded in T4 and TI I 
treatments while in other treatments branches 
were more or less same in numbers (Table 19). 

Leaf mineral composition: Data pertain-
ing to detailed leaf mineral analysis are de-
picted in table 20 . The nitrogen content var-
ied from 1.21 to 1.75%. The maximum N con-
tent was estimated in T3 followed by T6, T5, 
T8, T9 and minimum in control. Data revealed 
that vermicompost either alone or in combina-
tion with organic manures and inorganic fer-
tilizer increased the N content over control al-
though sheep and cattle manure also fairly in-
creased the N content The P content in leaves 
vary from 0.18 to 0.29% and maximum P con-
tent was estimated in T3 and 16 followed by 
T8 and T 1 treatments. The K content ranged 
form 1.32 to 1.62%. The calcium and magne-
sium contents were fairly good in all treatmetns 
except control. Zinc content was in the range 
of 20 to 30 ppm. Copper, mangnese as iron 
were in the range of 5 to 8, 40 to 60 and 50 to 
65 ppm respectively. 

Physiological activity: The physiological 
parameters like photosynthetic activity, tran-
spiration rate, water use efficiency, stomatal 
conductance and resistance were measured in 
different treatments. Data revealed that photo 
synthetic activity was recorded in the range 
0.3692 to 0.5726 mg CoJm2/s. The maximum 
activity was recorded in T8 (0.5720 mg 
Co/m'/s) followed by 16 and T3 (0.5670 mg 
Co/m'/s) and minimum activity was recorded 
in T4 and TI 1 treatments. The transpiration rate 
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Plant beight (em) No. of branebes Treatment Plant spread 

T1  SM 

T1  CM 

T3  VC 

T4  IF 

T5 CM:SM 

TCM:IF 

T, CM:IF 

T, SM:VC 

T,SM:IF 

T10  VC:IF 

T11  COTROL 

SEm * 

CD at 5% 

0.78 04 

0.85 04 

1.00 04 

0.48 02 

0.85 05 

1.0$ 05 

0.75 03 

0.98 04 

0.8! 03 

0.95 04 

0.48 03 

0.11 04 

0.29 02 

123 

117 

126 

95 

122 

124 

118 

132 

115 

'35 

90 

5.24 

14.68 
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was in the range of 1.21 to 1.562 mg Co/m2/s. 
Accordingly water use efficieny was calculated 
from PN and transpiration rate from 26.18 to 
45.94%. The maximum WUE was recorded in 
TIO followed by T6 (42.820/6), T8 (42.67%) 
and minimum in TI I & T3 treatments. Sto-
matal conductance varied from 1.820 to 2.150 
cm/s. It appeared from the data that organically 
fertilized plants are having high stomatal con-
ductance and the plants fertilized with inor-
ganic fertilizer are having tow stomatal con-
ductance. Stomatal resitance is inversely re-
lated to stomatal conductance and having op-
posite pattern (Table 21). 

Soil moisture status: The soil moisture 
contents were measured indifferent treatments  

on 3rd, 5th and 7th day after irrigation to pome-
granate plants. It was noticed that on 3rd day 
after irrigation soil moisture contents were in 
the range of 12.4 to 19.5% and minimum mois-
ture content was recorded in control and inor-
ganically fertilized plants while where organic 
sources were used the moisture contents were 
fairly higher and similar. On 5th day after irri-
gation soil moisture content varied from 9.5 to 
15.6% and on 7th day the range was 8.5 to 
14.2%. Although the depletion in moisture was 
more in inorganically fertilized or inorganic 
fertilizer contributed treatments, while soil 
moisture depleted slowly in others. It is obvi-
ous that inclusion of organic sources of nutri-
ents helps in checking the water losses through 
leaching and evaporation (Table 22). 

Table 19. Effect of different sources of manure and fertilizers on plant growth. 
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Treatments 
p74 

Mg Com'\s 
Transpiration 
rate mg/m21s 

Water use 

efficiency 

(%) 

Stomatal 

resistance 

(s/cm) 

Stomatal 

conduction 

(cm/s) 

SM T1 0.5346 1.314 40.68 0.504 1.982 

CM 12 0.4934 1.264 39.03 0.513 1.950 

VC T3 0.5670 1.364 41.60 0.467 2.142 

IF T4 0.3650 1.315 27.76 0.571 1.752 

CM:SM T5 0.5295 1.341 39.49 0.535 1.868 

CM:VC T6 0.5720 1.336 42.82 . 0.465 2.150 

CM:IF T7 0.4350 1.562 27.85 0.533 1.875 

SM:VC TS 0.5726 1.342 42.67 0.470 2.128 

SM:IP Tq 0.4862 1.242 39.15 0.519 1.925 

VC:IF T10 0.5150 1.121 45.94 0.465 2.150 

CONTROL T11 0.3692 1.41 26.18 0.550 1.820 

ANNUAL REPORT 1999-2000 

Table 20. Leaf mineral composition in pomegranate leaves affective by different treatments. 

Treatments N F K Ca Mg Zn Cu Mn Fe 

SM T1  100 1.54 0.24 1.45 2.65 0.25 30 6 52 58 

CM 12 100 1.62 0.26 1.52 2.75 0.31 30 8 58 62 

VC 13 100 1.75 0.29 1.62 2.71 0.30 28 6 60 65 

IF T4  100 1.38 0.26 1.43 2.70 0.19 20 5 40 50 

CM:SM T3  50:50 1.62 0.23 1.42 2.56 0.28 26 6 55 58 

CM:VC T 50:50 1.69 0.29 1.55 2.70 0.32 28 6 55 55 

CM-IF T, 50:50 1.45 0.27 1.42 2.58 0.18 20 8 22 62 

SM:VC T5 50:50 1.59 0.28 1.58 2.72 0.22 30 6 52 50 

$M:17 19  50:50 1.39 0.24 1.48 2.62 0.24 22 6 58 55 

VC:17 T10  50:50 1.58 0.27 1.52 2.72 0.26 24 7 52 50 

CONTROL T11  0:0 1.21 0.18 1.32 1.95 0.19 20 5 40 50 

Table 19. Effect of sources of manures and fertilizers on physiological activity. 
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Table 22. Soil moisture pattern as influenced by different treatments. 

Treatments Contribution 3rd day 54b day 74  day 

SM T, 100 18.2 15.6 14.2 

CM T2 100 17.5 15.2 14.0 

VC 13 100 16.8 13.5 13.2 

IF T4 100 12.4 10.5 8.5 

CMSM 'F5 50:50 17.5 14.5 13.8 

CMWC T6 50:50 19.5 15.2 13.5 

CIStIF 17 50:50 15.5 12.5 10.0 

SMIVC T8 50:50 18.5 15.0 13.5 

SMIF 19 50,50 16.5 12.8 12.0 

VC:IF Tjo 50:50 13.5 11.5 9.5 

CONTROL T1 0:0 12.4 9.5 8,5 
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PLANT PROTECTION 
Mission I. Integrated pest and disease management in arid zone 

horticultural crops 

1.1 Biological control olber diseases 
a) In vitro effect of Trichoderma spp 

isolates against Torula herbarum causes 
stem blight of her 
Twenty one isolates of Trichoderma spp were 

tested in vitro against T.herbarum causing stem 
blight of tier. All isolates suppressed the 
vegetative growth of pathogen except isolate 
NRCAH-DS 145 which inhibited the growth 
up to 42.2% only (Table 23). Higher inhibition 
zones through antibiosis were formed by the 
isolates NRCAH-DS 181a followed by 
NRCAH-DS 142 and NRCAH-BS 221 (Plate 
I). Isolate NRCAH-DS 148, NRAH-DS 149, 
NRCAH-DS 186 and NRCAH-BS 225 were 
mycoparasitic in nature. Other isolates were 
either competitive or hyper in nature. The in 
vitro revealed that the native fungal antagonists 
(Trichoderma spp) could be included as a 
component under integrated disease 
management formulation particularly stem 
blight of tier. 
b) In vitro effect of Pseudomonas 

fluorescens Isolates against Torula 
herbarum. 

Isolates ofPseudomonasfluorescens from 
this centre were tested against the same 
pathogen in vitro. Out of 45 isolates, few of 
them( NRCAH-TS 110, NRCAH-TS Ill, 
NRCAH-WL 139, NRCAH-DS 188b, 
NRCAH-BS 208, NRCAH-BS 215, NRCAH-
BS 233, NRCAH-PS 311, NRCAH-PR 330 
and NRCAH-PR 334 ) could suppress the 
pathogen (90-100%). Isolates viz., NRCAH-
WL 139, NRCAH-DS 188b, NRCAH-CF 196 
and NRCAII-PS 317 grown rapidly and 
inhibited the pathogen. Higher colonization 

Table 23. In vitro effect of Trichoderma 
spp. isolates against Torula herbarum 
Isolate Per cent Inhibition 

control zones 
over check (mm) 

NRCAH-DS 89 61.1 8 

NRCAH -DS 142 58.8 10 

NRCAH-DS 145 42.2 4 

NRCAH - DS 148 55.5 

NRCAH - DS 149 89.0 

NRCAH - WL ISO 67.0 5 
NRCAH .WLISI 71.1 7 

NRCAH -DS166 61.1 5 

NRCAH- DS 175 58.0 5 

NRCAH - DS 176 61.1 9 

NRCAH - DS 177 61.0 5 

NRCAH -DS 181 56.0 6 

NRCAH -DSI8Ia 733 IS 

NRCAH - DS 186 89.0 
NRCAH - DS 188 54.4 6 

NRCAH - BS 221 59.0 9 

NRCAH - BS 225 65.5 6 

NRCAH- 8S240 72.2 

NRCAH - BE 255 70.0 7 

NRCAH - BE 258 60.0 5 

NRCAH -SF259 70.0 

Values are means of 4 replicates. 

was recorded by isolate NRCAH-CF 196 but 
its biocontrol potential was very negligible. 
Isolate NRCAH-BS 207 could lyse pathogen 
mycelium and some of the isolates produced 
antifungal secondary metabolites. Isolate 
NRCAH-TS Ill, NRCAH-DS 188b, NRCAH-
PR 330 and NRCAH-PR 334 completely killed 
the pathogen mycelium (Table 24; Plate. 2). 
Being the pathogen as a common saprophyte 
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Trichodenna isolate against stern blight pathogen 

P.Jluorescens isolate against stem blight pathogen 
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Isolates Per cent control 

over check 

Isolates Per cent control 
over check 

NRCAH- SSIOI 
NRCAH- 85212 

NRCAH-SS 102 

NRCAH- 88213 

NRCA}1- SS 103 

NRCAH- 135 215 

NRCAH-SS 103a 

NRCAH. 85218 

NRCAH-SS 106 
NRCAH- 88221' 

NRCAH-TS 110 

NRCAII- 88222 

NRCAH. TS III 

NRCAH- 85224 

NRCAH- TSI 15 

NRCAH- 88226 

NRCAH- TSI 16 

NRCAH- 88228 

NRCAH- WL 139 

NRCAH- 88233 

NRCAH-DS 142 

NRCAH- 88235 

NRCAH- WLISI 

50.0 
42.0 
50.0 

47.0 
44.0 

97.0(M) 
44.4 
67.0 
53.3 
85.0 

89.0(M) 

10.0 
100 
35.0 

56.0(M) 
64.0 

61.1(M) 
447 

93.0(M) 
92.0 

33.3 

67.0(M) 
22.0(M) 

NRCAH- P8236' 
NRCAH- D8175 
NRCA}1. I'S238 
NRCAH-DS 176 
NRCAH- P5239 
NRCAII. DS188a 
NRCAH. P8240 
NRCAH- DS 188b 
NRCAH- CS289 
NRCAH- DSI90 
NRCAH- PS 311 
NRCAH- CF 194 

NRCAH- P8317 
NRCAH- CF 195' 
NRCAH- P5324 
NRCAH- CF 196 
NRCAH- PR 330 
NRCAH. 88200' 
NRCAH- PR 334 
NRCAH- 88207 
NRCAJI- P1036 
NRCAH- 8S208 

56.0 
35.5 

39.0 
33.0 
50.0 
44.0 
61.0 
100 

47.0(M) 
39.0 
95.0 
56.0 
64.0 
80.0 
39.0 
56.0 
100 
80.0 

100 
39.0(M) 

56.0 
95.0 
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Table 24. Antagonistic effect of F. fluorescens against T. herbarum 

Values are means of four replicates 
M - Indicates secondary metabolite producing isolates 

use of both bacterial and fungal antagonists in 
addition to fungicides treatments can limit the 
occurrence of stem blight of ber. 

12. Diseases of arid fruits and 

vegetables: 

Integrated management of her 

Powdery mildew 
Powdery mildew incidence was not occurred 

due to unfavorable environmental conditions 
during this year. However, wild species of 
Ziziphus were removed from orchard and 0.1% 
Karathanc was sprayed at 15 days intervals 

  

 

'Slow growth isolates 

from fruits setting to maturity stage as 
precautionary measures. 

II. Diseases of cucurbitaceous vegetables 

In general, diseases incidence was very less 
during summer season. Among the following 
and vegetables screened against fungal and 
viral diseases, muskmelon (open ) recorded 
maximum incidence of 14.1 % fungal 
(Collectotrichum lagenariwn ) and 10.5 % of 
viral diseases followed by muskmelon -238. 
Kakdi genotypes AHC (13-1) and AHC 
(13-3) showed negligible level of both diseases 
(Table 25). 
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Table 25. Diseases incidence in cucurbltaceous vegetables 
Genotypes / Lines Diseases incidence (%) 

Coileto.trichwn lagenariwn CMV/CYMV/ WMMV 

Mainra AHW- 65 5.7 7.0 

Mweera AHW- 19 6.6 2.0 

kakdi AliC-13-1 2.2 1.0 

Kak4i AHC-I3-3 2.7 1.5 

Muskmelon -238 10.3 7.8 

Muskmelon ( Open) 14.1 10.5 

CMV - Cucwnber mosaic virus, CYMV-Cucumber yellow mosaic virus WMMV -Watermelon mosaic virus 

HI. New Records 
a) Wilt In cactus pear 
Wilt-disease in Opuntia spp caused by 

Fusarium oxysporum was studied in detail. 
Fungus was isolated and purified. Our 
preliminary identification was confirmed from 
Indian Type Culture Collection Centre (ITCC), 
New Delhi and received the reference No. 
3638.98. Soil drenching of 0.1 % Ridomil 
could effectively suppress the disease 
incidence. 

b) Pad spot in Indian aloe 
Pad spot caused by Nigrospora oryza has 

been recorded for the first time in Indian aloe. 
Identification of the causal organism was 
confirmed from Indian Type Culture Collection 
Centre(ITCC), New Delhi and received the 
reference No. 3638.98. 

Substitution of organic manure and 
fertilizer with vermicompost in the growth 
and production of and fruits 

Microbial population in organic manures  

and fertilizer mixed with vermicompost. 

Assessment of microbial population in 
organic manures and inorganic fertilizer 
supplimenled with vermicompost was carried 
out. Application of inorganic fertilizer 
suppressed the fungal and actinomycetes 
colonization in rhizosphere and non 
rhizosphere of pomegranate plants. However, 
the bacterial population was not much 
influenced . Combination of cattle manure and 
vermicompost recorded higher population of 
fungal,bacterial and actinomycetes than other 
combinations. Cattle manure alone or in 
combination with vermicompost could enhance 
the Fluorescent Pseudomonads colonies. In 
any case, rhizosphere population was higher 
than non rhizosphere. Enhancement of 
beneficial bacterium like Fluorescent 
Pseudomonads and actinomycetes was also 
found in sheep manure and vermicompost 
treatments. Rest of the treatments did not 
encourage the microbial growth(Table 26). 
Further studies are under progress. 
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PLANT PRODUCTION 
Mission K: Production of planting materials 
Ki. Establishment of Progeny Block 

About two hectare area has been developed 
as "Progeny Block" by planting different fruit 
types. This Progeny Block will serve as mother 
block for obtaining bud-wood/scion shoot of 
desired plant material and also as field  

conservatory for demonstration purpose of the 
fruit types suitable under and ecosystem. So 
far, 56 varieties/strains of different fruit trees 
accomodating 15 genera have been 
collected from different places in India and 
abroad (Table 27). 

Table 27. Status of Progeny Block at NRCAH, Bikaner 

Fruit type Year of collection No. of 

collection 

Place of collection 

    

I. Bet 

2. Aonla 

3. Boel 

4. Guava 

S. Citrus 

6. Phalsa 

7. Karonda 

8 Lasoda 

9. Tamarind 

10. Khejri 

11. Carob 

12. Marula nut 

13. Chinese her 

l48oanli 

15. Khinü 

16. Pomegranate 

September, 1998 

July, 1997 

August; 1997 

September, 1997 

August, 1997 

August, 1997 

August, 1997 

August, 1997 

July, 1997 

August, 1997 

July, 1997 

July, 1997 

March, 199$ 

July, 1997 

August, 1997 

March, 1998  

05 Jodhpur, Godhra 

06 Faizabad 

08 Pant Nagar, Faizabad 

OS Hisar, Kaimganj, Aurangabad, 

Faizabad, Pant Nagar 

08 Godhra, Abohar, Aurangabad, Pant 

Nagar, Bharatpur 

02 Faizabad, Godhra 

05 Faizabad, Godhra, Bharatpur, Udaipur, 

Pant Nagar 

05 Bikaner, Bharatpur 

02 Bikaner, Rahuri 

01 Bikaner 

01 Israel 

01 Israel 

01 Simla 

01 Saudi Arabia 

01 Godhra 

04 Jocthpur, Rahuri 
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Before planting in the field, proper 
acclimatisation and hardening of new 
introductions are very essential for better 
establishment of precious material. For the 
purpose, two growing structures have been 
developed. Fine nozzle sprinkler system has 
been installed for irrigation. These structures 
are also being utilized for multiplication of 
fruits, vegetables and ornamental plants. As 
new introduction during 1999, three rooted 
cuttings of pomegranate and two cladodes of 
cactus (fodder and fruiting type) were 
introduced from Argentina. Few seeds of date 
palm from Turkey and Egypt were sown in 
the polybags. The seeds of custard apple from 
Bangalore were also sown in the polybags. 

2. Multiplication of plant material 
The fruit trees of commercial significance 

like, bet, aonla and pomegranate have been 

Table 28. Production of plaot material (1999) 

multiplied through vegetative means for 
distribution of true-to-type planting material 
among farmers and also for experimental 
purpose (Table 28). Some ornamental plants 
were also multiplied by seeds/ cuttings/ suckers 
under growing structures for the purpose of 
campus beautification. Resides vegetative 
propagation, 3000 seedlings of desi bet were 
raised for hedge row plantation around 
experimental blocks. 100 aonla seedling 
rootstocks were also raised for gap filling in 
establishing aonla block. For experimental 
purpose, 3000 pomegranate hybrid seedlings 
and 3600 date palm seedlings were raised in 
polybags under growing structures. Ma source 
of revenue generation, Rs. 9000/- have been 
generated by on-spot selling of above 
mentioned planting materials and guarpatha 
leaves for vegetable purpose to the farmers. 

Gola Patch 

budding 

Seb Patch 

budding 

Umran Patch 

budding 

Banarasi Patch 

Kadaka budding 

Aonla NA 6 Patch 

budding 

NA 7 Patch  

250 250 

100 100 

40 40 

60 60 

66 - 66 

174 174 

Ber 

Fruit types Variety Propagation Plant Purpose 

method produced (No.) 

Experimental For sale 

IIRC A H 37 



2500 

1000 

1000 

200 -- 

200 

200 

200 

500 60 

2500 

1000 

1000 

200 

200 

200 

200 

560 
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bidding 

Chakaiya Patch 

budding 

Seedling Seeds 

Pomegranate Jalore Cutting 

Seedless 

Hybrids Seeds 

Date palm Halawy, Seeds 

Khunejee Seeds 

Barhi Seeds 

Khalas, Seeds 

Medjool, Seeds 

Zahidi Seeds 

Indian Aloe Local Sucker 

Selection 

45 - 45 

100 100 

215 120 95 

3. Propagational studies 
Similar to her, when seeds of aonla were 

sown in the nursery during March for rootstock 

purpose, they did not attain the desired 

thickness for budding during July-August. 

Therefore, an investigation was carried out 
during 1998-99, to see the effect of 

polycontainers on germination, seedling 

vigour, root behaviour and budding success in 

aonla under hot and ecosystem. The treatments 

were; T1= Polytube (25X10 cm) both end 

open, T2= Polytube (40X15 cm) both end open, 

T3= Polybag (40X 15), T4= Polybag (40X 15) 

having 20 holes of 0.5 cm at lower half, T5= 

Polybag (40X15) having 40 holes of 0.5 cm in 

whole the bag and T6= Polybag (40X15) 

having 5 cm hole in the centre at the bottom. 

The patch method of budding was performed 

during July-August, 1998-99. The experiment 

was laid out in CRD having 4 replications and 

pooled data were analysed statistically. 

Data presented in table 29 indicated that there 

was significant effect of polythene size on the 

germination, seedling vigour and budding 

success in aonla. The polytube (40X 15 cm) 

had given good response over 25 X 10 cm. size. 

The differences were also very apparent 

between polytubes and poly bags but there was 

least difference among different manipulations 

of bigger size (40X 15 cm) polybag only. From 

the present study, it is apparent that use of 

perforated polybags (40X 15 cm) are superior 

over polytubes either 25X10 cm or 40X15 cm 

size and > 88.89 % budding success in aonla 

can be obtained under hot and ecosystem of 
Rajasthan. 
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Table 29. Effect of polycontainers on budding sucess in aonla. 

Treatment Germination (%) Buddable stock 

(%) 

Rooting 

behaviour 

Budding success 

(%) 

T1  

12 

T3  

T4  

15  

T6  

SEm (±) 

CD(p=0.05) 

82.60 

91.40 

92.63 

92.25 

91.75 

91.62 

1.002 

2.106 

67.02 

91.60 

88.62 

92.28 

90.84 

91.49 

3.000 

6.304 

Straight 

Straight 

Coiled 

Slightly Curved 

Slightly Curved 

Slightly curved 

44.42 

80.74 

86.21 

89.62 

90.61 

88.89 

2.847 

5.981 

4. Evaluation of fruit trees 

The fruit plants maintained under Prog-

eny Block are also under evaluation to see their 

performance under irrigated and ecosystem. 

The management practices were similar for all 

the varieties of a particular fruit type. The irri-

gation , fertilization, intercultural operations,  

training and pruning etc. were based on the 

recommendations already available. Most of 

the fruit plants did not come in fruiting so far, 

only some plants of guava, pomegranate, cit-

rus and bezel started fruiting during this year. 

Therefore, the data on vegetative vigour only 

have been presented in table 30. 
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Table 30. Vegetative vigour of some cultivars of arid fruits. 

Fruit type/ culth'ar Year of plantation Vege alive vigour 

Plant height (m)  Crown spread (in) 

Rae! 

Pant Aparna August, 1997 2.00 2.25 

Pant Sujata August, 1997 3.60 2.85 

Pant Swarna August, 1997 2.8 1.5 

Pant Shivani August, 1997 2.60 1.70 

Pant Urvashi August, 1997 2.80 1.15 

NB 5 August, 1997 2.50 1.50 

NB 7 August, 1997 2.75 2.25 

NB August, 1997 2.00 1.75 

A on!a 

Kanchan July, 1997 2.75 2,20 

Krishna July, 1997 2.50 2.25 

Chakaiya July, 1997 2.50 2.40 

NA 6 July, 1997 2.20 2.30 

NA 7 July, 1997 2.50 1.60 

NA 10 July, 1997 2.20 2.50 

Be, 

Mundia Sept. 1998 1.10 0.90 

Umran Sept.. 1998 1.00 0.75 

Seb Sept., 1998 0.95 0.95 

Gola Sept., 1998 0.90 1.50 

Citrus 

Sweet orange: Mosambi August, 1997 2.72 2.45 

Mandarin: Kinnow August, 1997 1.70 1.10 

Malta August, 1997 1.85 1.45 

GrapethátMazsh Seedless August, 1997 1.50 1.55 

Red Blush August, 1997 1.30 1.25 
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Pant I August, 1997 ISO 2.05 

Godlsa August, 1997 1.10 1.20 

Abobn August, 1997 1.80 1.1$ 

Line: KaV6 August, 1997 1.75 1.0$ 

Can 

AIlal.d Safeda Sept, 1997 2.55 3.60 

L49 Sept, 1997 1.65 1.87 

Karosds 

KS I July, 1997 0.78 1.20 

KS2 July, 1997 0.80 1.30 

KS 3 July, 1997 0.63 1.24 

KS4 July, 1997 0.70 1.40 

KS 5 July, 199$ 0.45 0.40 

Lasoda 

LS I July, 1997 2.50 2.20 

LS 2 July, 1997 4.50 4.20 

U 3 July, 1997 1.20 0.70 

NRCAH 41 



ANNUAL REPORT 1999-2000 

LANDSCAPING 
The centre is in the establishment phase, 

hence creation of aesthetic and ecofriendly 
environment inside the campus is very 
essential. Under the landscaping unit following 
activities have been undertaken during this 
year: 

1. Land leveling 

The area undertaken by the centre was very 
undulating. Therefore, as a first step of campus 
beautification, about 2 ha area in front of main 
office-cum-laboratory building has been 
levelled. Some paths and beds were made as 
per need of the site after removing the bushes 
and stones. Thereafter, pits were dug for 
plantation of perennials. The land leveling 
work was also initiated around residential area 
and electric substation area of the campus. 

2. Establishment of Lawn 

In front of main office building about one ha 
area has been demarcated by bricks for the 
development of lawn. The area was further 
divided into four compartments with a 
provision of circle at the centre. The cross 
path connecting the circle was further 
developed with walking steps. The area was 
ploughed, levelled and dressed properly. All 
the unwanted weeds, bushes and stones were 
removed from the site and mixed with 3500 
cft. FYM followed by light irrigation. The 
runners of Cynodon dactylon grass were 
planted at a spacing of 5X5cn during monsoon 
season. The sprinkler system has been installed 
for irrigation purpose. The performance of the 
grass is very satisfactory and first cutting has 
been done. At present lawn is in excellent 
condition under hot and ecosystem. 

3. New plantation 

Towards main gate, along the inner side of 
the boundary wall the plantation of 
Bougainvillea has been done. Check basin has  

been made to facilitate irrigation of the new 
establishing plants. At present, all the fifty 
plants are alive and some of them have started 
flowering. At three sides of the lawn, the 
plantation of Polyalihia Ion gifolia has been 
done followed by thatching of individual plant 
to protect them from winter frost and hot winds 
during summer. Some shrubs were also planted 
as specimen plants in the lawn area. Along the 
fencing boundary, some neem plants were 
planted, all the plants are alive and growing 
well. For the beautification and to protect the 
land against wind erosion, a small piece of land 
out side the main building was convened into 
grassy land. Near the type V quarter another 
small piece of land was converted into grass 
lawn. The Lawsonia aiim was planted at one 
side to develop as hedge row. 

4. Annual plantation 

Flower beds were developed around the lawn 
area and near the enterance of main building 
for plantation of seasonal annuals. Seedlings 
were raised in the nursery and planted in the 
beds from time to time. During rainy season, 
Gomphrena was grown while during winter 
season; marigold, iceplant, Petunia, holy hock, 
Aster, Carnation, larksper, Acroclinum, 
Calendula, Chrysanthemum, poppy etc. were 
grown in the beds. 

Indoor beautification To create live 
aesthetic out look inside the office-cum 
laboratory building, some shade loving 
ornamental plants were planted in the earthen 
pots filled with proper growing media. The 
main indoor plants used for the purpose are; 
Sansevieria, Asparagus, Fan palm, Crinum, 
Aralia, Monstera deliciosa, Rubber plant, 
Bryophyllum. Croton, Crysanthemum etc. 
These plants are being managed by the 
landscaping unit and replaced as and when 
desired either after repoting or by planting with 
new types. 
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FARM DEVELOPMENT 

Land development and utilization: 
To date, more than 55 hectares farm area has 

been developed. Out of which, the area in ber 

(8 ha.), pomegranate (4 ha.), aonla (2 ha), date 
palm ( 3 ha), vegetables (4 ha) and nursery and 
progeny block (2 ha) are being utilised as 
geimplasm repositories and experimental plots 
while remaining area is under seed production 
to generate latin revenue. An area of about 20 
ha was taken for rainfed guar cultivation in 
1999. Because of failure of monsoon there was 
vet)' poor crop. 

Germplasm status: 
A total 300 collections of her, 150 of 

pomegranate, 47 of date palm, 106 of cactus 
pear and 19 of aonla are being maintained in 
the germplasm repositories. A row 
accommodating 23 plants of different varieties 
of date palm developed through tissue culture 
was planted in the field and maintained with 
100 per cent survival. Required number of 
varieties of various and fruit species i.e. 
Ziziphus, Punica, Emblica, Aegle, Cardia, 

Carrissa, Grewia, Tamarindus, Citrus. 

Mangjfera, Moringa, Psidium, etc. are being 
maintained in the progeny block of the farm as 
mother plants for multiplication. 

Seed production and revenue 
generation: 

Seed production of eight varieties ofeucurbit 
vegetables released by the NRCAH i.e. two 
each in maleera (AHW 19 & 65), snapmelon 
(AIlS 10 & 82), Icachari (AHK 119 & 200) 
and salad kakdi (ANC 2 & 13) and linda, 
bottlegourd and clusterbean has been started 
and about 300 kg seed have been produced. 

Irrigation system: 
To operate close irrigation system, 400 m 

long PVC 4" water supply pipe line has been 
further extended along main road. Now, the 
functional close irrigation system in the farm 
area includes 25 lakh liter capacity water 
reservoir (diggi) connected with JGNP water 
supply channel and tube well and inter 
connection of elevated surface tank (5 lakh litre 
capacity) and a network to distribute water 
through (2000 m long) PVC main pipe line (35 
ha), sprinkler set (2) and drip set (11 ha). 
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NETWORK PROJECT 
Title : Network Project on drip irrigation systems in perennial 

horticultural corps. 

Objectives: over control. In the month of February, 2000 

1. To evaluate irrigation schedules under drip maximum plant height (134 cm) was 

irrigation system for target fruit crops. measured again in 0.75 CPE irrigation level 

2. To evaluate the efficiency of drip irrigation
and significantly higher over other irrigation 

system over bubbler irrigation system in
levels. N fertilization increased the height 

target fruit crops.
significantly over control (Table 31). 

3. To determine the crop regulation nutritional Plant spread: Unlike plant height, plant 

properties, wetting pattern weed spread was also measured at monthly 

management system with fruit crop under intervals but in report the data for the month 

drip irrigation system. of March, 99, August, 99 and February, 2000 

4. To standardize the fertilizer schedule and
have been given (Table 32). The data 

 
efficiency of fertilizer at different crop

revealed that in the month of March, 99 plant 

stages.
spread was statistically at per in all levels of 

irrigation through drip and they were 
Progress of Research: significantly superior over 1.00 CPE through 

Pomegranate: In pomegranate crop, the bubbler irrigation. Almost same trend was 

plant height, plant spread were measured at also observed in the month of August, 99. In 

monthly interval. The fruit yield and TSS were the month of February, 2000 maximum plant 

also measured at crop maturity. The leaf tissue spread (1.32 m2) was recorded in 0.75 CPE 

analysis and soil moisture movement pattern irrigation level and minimum (0.68 m2  ) in 

were also analysed. The details of each l.oO CPE through bubbler. N fertigation also 

parameter is given below, showed response on plant spread and in the 

Plant height: Plant height of pomegranate month of February, 2000, maximum (1.35 

plants was measured at monthly interval but m2) spread was noticed in 75% RD of N and 

in report only every six monthly is being minimum (1.94 m2) in control. The 

presented. The data revealed that in the month interaction between irrigation and fertigation 

of March, 99, the plant height was were not noticed so far. 

significantly higher in drip irrespective of the Fruit yield and TSS: Crop was nearly two 
irrigation levels over bubbler irrigation years old although fruiting should not be 
system. In the month of August, 99, the plant allowed considering the crop age however, 
height was maximum (120 cm) in 0.75 CPE to see the effect of fertigation, fruiting (IS- 
through drip irrigation level and statistically IS) was allowed on each tree in mrig bahar 
at par with 0.90 CPE through drip and both and the yield and TSS were measured. The 
were significantly higher over 0.5 CPE maximum fruit yield (6.50 q/ha) was 
through drip and 1.00 CPE through bubbler. recorded in 0.90 CPE through drip and 
N fertilization also responded and height was statistically at par with 0.75 CPE and 0.50 
significantly higher in 75 and 50% RD of N CPE and they were significantly higher over 
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1.00 CPE through bubbler. So far effect of 
fertigation was not noticed in respect of fruit 
yield. TSS was recorded in the range of 13.00 
to 14.00°Brix and more or less same in all 
treatments (Table 33). 

Leaf Mineral Composition: In the month 
of July, 99, the leaf samples were collected 
according to standard leaf sampling 
technique to see the effect of fertigation on 
the status of nitrogen, phosphorus, 
potassium, zinc, iron and copper minerals. 
It was found that N content was in the range 
of 1.60-1.78 with mean value 1.76% in 0.90 
CPE, 1.66% in 0.75 CPE, 1.72% in 0.50 CPE 
through drip and 1.70% in 1.00 CPE through 
bubbler system. The means of minerals at 
different irrigation levels did not differ 
statistically. Fertilization showed some 
response on N content and maximum N 
(I.87%) was found in 75% RD of N level 
followed by 50% RD of N and minimum N 
(1.45%) was estimated control, phosphorus 
and potassium were in the range of 0.20 to 
0.26% and 1.30 to 1.52%, respectively. 
Likewise Zn, Fe and Cu were in the range of 
35 to 50 ppm, 340 to 410 ppm and 6 to 8 
ppm, respectively. Except N, concentration 
of other elements was more or less same 
irrespective of any fertigation treatments 
(Table 34). 

Dynamics of moisture management: The 
soil moisture content was measured every 
month after the irrigation at different 
horizontal distances and vertical depth from 
the emitters. Fig. I shows that optimum soil 
moisture 12-15% was recorded at 20-45 cm 
horizontal distances and vertically at 3045 
cm depths. In bubbler irrigation, the 
maximum soil moisture (11.5%) remains 
upto 30 cm vertically. In drip irrigation 
system, top soil upto 10 cm remains dry due 
to sub-surface placement of drippers in PVC- 

pipes. 

Quantity of water: Considering the daily 
pan evaporation, crop spacing (6x4 m), pan 
factor (0.7), crop factor (0.6) and crop wetting 
area (10%) and rainfall occurred during the 
period, the total amount of water given in 
different irrigation levels was worked out. 
Table 35 shows that in 0.90 CPE through 
drip, the total water applied was 2417 litres 
per year and it was 2014, 1343 and 2685 
litres/year in 0.75 CPE, 0.50 CPE through 
drip and 1.00 CPE through bubbler, 
respectively. The minimum water was given 
in the month of January and maximum in the 
month of June. 

Bcr: The ber plants were pruned and framed 
in the month of May, 1999 and kept without 
fertigation upto last week of June, 99. From 
the month of July, irrigation treatments as per 
technical programme were deployed. The 
irrigation through drip was given on alternate 
day considering CPE, crop spacing (6x6 m), 
wetting area (15%), crop factor (0.6) and pan 
factor (0.7). The nitrogen fertilizer (urea) was 
given once in a week. The plant height and 
spread was recorded every month beginning 
from August, 99. The fruit yield and TSS were 
also recorded at harvest. The leaf samples were 
collected for tissue analysis and they are 
underway for analysis and data will be 
presented in next report. 

Plant height: Data pertaining to plant height 
are presented in Table 36. Data revealed that 
the plant height was recorded in the range of 
1.05 to 1.88 in in the month of August, 99. 
The maximum plant height (1.88m) was 
recorded in 0.9 CPE through drip and 
statistically at par with 0.75 CPE through drip 
and both these treatments were significantly 
higher over 0.50 CPE through drip and 1.00 
CPE through bubbler. All fertigation 
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March,99 February, 2000 August, 99 

Treatments Months 

A. Irrigation 

0.90 CPE through Drip 71 Iii 123 

0.75 CPE through Drip 75 120 '34 

0.50 CPE through Drip 64 103 121 

1.00 CPE through Bubbler 50 91 98 

SEm± 3.86 3.74 3.64 

CD at 5% 9.50 9.23 8.95 

B. Ferthtlzatln 

75% RD of Nitrogen 70 117 132 

50 %RD of Nitrogen 65 107 126 

No Nitrogen (control) 60 92 87 

SEmt 4.01 3.90 4.10 

CD at 5% 9.87 9.60 10.09 

MB 

CD at 5% Ms NS NS 
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treatments were at statistically at par. In the 
month February, 2000 plant grew and 
attained maximum height (2.05 m) in 0.75 
CPE through drip followed by 0.90 CPE and 
minimum in 1.00 CPE through bubbler. 
Irrigation treatments ( 0.90 CPE and 0.75 
CPE) gave significant more height over 0.5 
CPE through drip and 1.00 CPE through 
bubbler. N fertigation response was not seen 
in plant height. 

Plant spread: The plant spread was recorded 
in the range of 3.85 to 4.65 m2  in August, 99 
(Table 37).Thc maximum spread was 
recorded in 0.90 and 0.75 CPE irrigation 
through drip treatments followed by 0.50 
CPE and minimum spread (3.95 m2) in 1.00 
CPE through bubbler. N fertilization did not 
show any effect on plant spread. 

Fruit yield & TSS: The fruit yield was  

recorded and their data have been presented 
in Table 38. The data revealed that the fruit 
yield was in the range of 27.50 to 40.0 qfha 
and maximum average yield was recorded 
in 0.90 & 0.75 CPE followed by 0.50 CPE-
and minimum in 1.00 CPE bubbler irrigation 
treatments. N fertilization did not show any 
response on fruit yield. The TSS was also 
measured and found to the tune of 12-
15o8rix and was statistically at par in all 
treatments. 

Quantity of water: From the month of 
March, 99 to June, 99, watering was withheld 
for defoliation & pruning, from July,99 to 
February 2000 watering was given as per 
technical programme. The total water applied 
to each plant was 1314, 1095,730and 1460 
litres in 0.90, 0.75, 0.50 CPE through drip 
and 1.00 CPE through bubbler irrigation 
treatments, respectively. 

Table 31. Effect of fertlgatton on plant height (cm) of pomegranate 
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Table 31. Effect of fertigation on plant spread (m2) of pomegranate. 

Treatments  Months 

February, 2000 March,99 August, 99 

A. Irrigation 

0.90 CPE. through Drip 0.52 1.00 1.16 

0.75 CPE through Drip 0.59 1.21 1.32 

0.50 CPE through Drip 0.52 0.95 1.16 

1.00 CPE through Bubbler 0.40 0.53 0.68 

SEmth 0.048 0.059 0.061 

CDat5% 0.104 0.127 0.130 

B. Fertilization 

75% RD of Nitrogen 0.52 1.12 '.35 

50 °IORD of Nitrogen 0.51 1.15 1.14 

NoNitrogen (control) 0.50 0.88 0.92 

SEm* 0.0$! 0.052 0.059 

CDat5% 0.11 0.11 0.13 

AxB 

CD at 5% NS NS NS 

Table 31. Effect of fertigation on fruit yield of pomegranate. 

Treatments Fruit yield (qiha) ISS °Brix 

A. Irrigation 

0.90 CPE through Drip 6.50 13.50 

0.75 CPE through Drip 6.12 13.40 

0.50 CPE through Drip 5.60 13.30 

1.00 CPE through Bubbler 4.00 14.00 

SEm± 1.25 1.27 

CDat5% NS NS 

B. Fertilization 

75%RDofNitrogen 6.25 13.10 

50 %RD of Nitrogen 6.00 14.00 

NoNitrogen (control) 5.24 13.50 

SEmi 1.20 1.25 

CDat5% NS NS 

AxB 

CDat5% XS NS 
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Table 35. Water Application (litres) to promegranate plants (1-2 years) / year 
Months lrn:alion level 

0.90 CPE 0.75CPE 0.50 CPE tOo 

January 59 49 33 65.00 
February 108 90 60 120.00 
March 153 128 35 170.00 

April 288 240 160 132.00 

May 324 270 ISO 360.00 
June 351 293 195 390.00 

July 243 203 135 270.00 
August 216 180 .120 240.00 
September 243 203 135 270.00 
October 234 195 ' 130 260.00 
November 122 101 68 135.00 

December 77 64 43 85.00 

Total 2417 2014 1343 2685 

B. Fertilization 

75% RD of Nitrogen 

50 %RD of Nitrogen 

NoNitrogen (control) 

Sem± 

CD at 5% 

AxB 

CD at 5% 

1.87 0.24 1.50 45.50 400 7 

1.70 0.24 1.46 37.50 378 7 

1.45 0.23 1.47 36.00 370 8 

0.10 

0.22 NS NS N'S NS NS 

NS NS NS NS NS NS 

Treatments N K P Cu Zn Pc 

ppm 

A. Irrigation 

0.90 CPE through Drip 1.76 0.25 1.50 49.50 390 7 

0.75 CPE through Drip 1.76 0.24 1.4$ 43.25 376 8 

0.50 CPE through Drip 1.72 0,25 1.48 37.50 375 7 

1.00 CPE through Bubbler 1.70 0.22 1.32 41.$0 340 7 

Semi - 

CDat5% NS NS NS NS MS NS 
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Table 34. Effect of fertigation through drip on leaf minera composition of pomegranate 
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Treatments Fruit yield 

(q/ha) 

Tss 

*Brix 

A. Irrigation 

0.90 CPE through Drip 

0.75 CPE through Drip 

0.50 CPE through Drip 

1.00 CPE through Bubbler 

Sem± 

CD at 5% 

B. Fertilization 

75% RD of Nitrogen 

50 %RD of Nitrogen 

No Nitrogen (control) 

37.50 13.20 

37.50 13.20 

32.40 12.80 

28.60 13.00 

NS MS 

32.46 12.50 

34.50 12.00 

34.20 13.50 
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Table 36. Effect of fertigation on the plant 
height (m) of bet 

Treatments Plant height (m) 
August, February, 

1999 2000 

A. Irrigation 
0.90 CPE through Drip 1.88 1.95 

0.75 CPE through Drip 1.78 2.05 

0.50 CPE through Drip 1.38 1.65 

1.00 CPE through Bubbler 1.05 1.25 

Sem± 0.082 0.078 

CD at 5% 0.18 0.17 

B. Fertilization 
75% RD of Nitrogen 1.80 4.95 

50 %RD of Nitrogen 1.65 1.75 

No Nitrogen (control) 1.60 1.65 

Sem± 0.10 0.11 

CD at 5% NS NS 

AxB 
CD at 5% NS NS  

Table 37. Effect of fertigation on the plant 
spread of bet 

Treatments Plant spread (m') 
August, February, 

1999 2000 

A. Irrigation 
0.90 CPE through Drip 4.65 5.02 
0.75 CPE through Drip 4.65 5.15 

0.50 CPE through Drip 4.20 4.35 
1.00 CPE through Bubbler 3.88 3.95 
SEnU 0.24 0.29 
CD at 5% 0.50 0.62 

B. Fertilization 
75% RD of Nitrogen 4.50 5.05 
50 %RD of Nitrogen 4.35 4.95 
No Nitrogen (control) 3.85 4.75 
Sem± 0.30 
CD at 5% 0.65 NS 
AxB 
CD at 5% NS NS 

Table 38. Effect of fertigatlon on fruit yield & TSS of bet 
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STAFF POSITION 

Table 39. Cadre Strength as on 3 1.03.2000 

STRENGTH IN POSITION 

SCIENTIFIC 231 12 

ADMINISTRATION 12 10 

TECHNICAL 12 Ii 

SUPPORTING 09 09 

TOTAL 56 42 

'Including two posts of PC Cell of AICRP (AZF) 

Staff as on 31.03.2000 

Scientific: 

I. Dr. G.B.Raturi, Director 

2. Dr. B.B.Vashisbtha, Principal Scicntist(Hort.) 

3. Dr. B.D.Sharma, Sr. Scientist (Soil Science) 

4. Dr. R.Bhargava, Sr. Scientist 

(Plant Physiology) 

5. Dr. P.L.Saroj, Sr. Scientist (Hod.) 

6. Sh. R.S. Singh, Scientist (Sr. Scale) on study 

leave. 

7. Dr. D.K. Samadia, Scientist (Sr.Scale) Hon. 

8. Sh. P. Nallathambi, Scientist 

(Plant Pathology) on study leave. 

9. Smi. C. Urn maheshwari, Scientist 

(Plant Pathology) 

10. Sh. Anil Kumar Shukla, Scientist (lion.) 

II. Sh. Sumer Singh Meena, Scientist (Hon.) 

12. Sh. Aiim Kumar Shukia, Scientist (Hon.) 

Technical: 

I. Sh. M.K.Jain, 14 (Sr. Computer) 

2. Sh. Prem Prakash Pareek, Ninth Translator 

3. Sh. Udaivir Singh, T-I1-3 (Field Technician) 

4. Sh. Sanjay Patil, T-I1-3 

(Artist-cum-Photographer) 

5. Sh. Chhuttan Lai Meena, T-11-3 

(Field Technician) 

6. Sh. Bhoj Raj Khatri, T-2 (Computer) 

7. Sh. Vinod Kumar, T-1 (Field Technician) 

8. Sh. Prithvi Raj Singh, Ti (Field Technician) 

9. Sh. G.K. Tripathi, T-1 (Lab. Technician) 

lO.Sh. Satpal, 1-I (Gypsy Driver) 

ll.Sh. Ashok Kumar Mali, T-1 (Tractor Driver) 

Administration: 

1. Sh. Ayaz Ahmed, AFAcO 

2. Sh. V.K.Pandey, Assistant 

3. Sh. Rajesh Daiya, UDC 

4. Sh. Kuldeep Pandey, UDC 

S. Sh. Akhil Thukral, Jr. Steno (English) 

6. Sh. Rakesh Kumar Swami, LDC 

7. Sh. S.C. Rathore, LDC 

8. Sh. Navneet Kumar Sharma, LDC 

9. Sh. Mukesh, LDC. 

10.Sh. K. Sakthi Narayan, LDC 

Supporting: 

I. Sh. Shiv Dayal, SSG-11 

2. Sh. Ghanshyam Khatri, SSG-11 

3. Sh. Rawat Singh, SSG-1 

4. Sh. Sua Lai Choudhary, SSG-I 

5. Sh. Birdhi Chand Meena, SSG-1 

6. Sh. Gulla Ram, SSG-I 

7. Sh. Shiv Lai, 556-I 

8. Sh. Mohan Lai, SSG-1 

9. Sh. Manoj Kumar Vyas, SSG-I 

1 

I 

11 
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Head Allocation Expenditure 

Plan Non Plan Plan Non Plan 

Pay and 

allowences 

TA 

4.50 38.50 3.88 38.11 

2.00 1.00 1.90 0.95 

Other charges 63.00 5.00 62.96 4.95 

Including 

equipments 

Works 70.50 0.50 70.50 0.49 

Tail 140.00 45.00 139.24 44.50 

ANNUAL REPORT 1999-2000 

FINANCES 
Budget allocation and expenditure incurred during 1999-2000 are given in table below. 

Table 40. Budget allocation and expenditure incured during 1999-2000. 
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I PUBLICATIONS 

A. Research papers 

Bhargava, R. Sharma, B.D., Vishal Nath, 
Pareek, O.P. and Vashishtha, B.B. (1999) 
Comparison of photosynthetic activity, 
stomatal resistance and chlorophyll content 
in some cultivars of ber. Paper presented 
in National Seminar on Plant Physiology 
at Interface on Agriculture and Industry. 
UAU, Udaipur, 30 December to I January. 

Bhargava, R., Samadia, D.K. and Pareek, O.P. 
(2000) Effect of water stress on growth, 
development and photosynthetic activity in 
water melon and mateera. Paper presented 
in National Seminar on Plant Physiology 
at Interface of Agriculture and Industry, 
UAU, Udaipur, 30 Dec.-! Jan., 2000. 

Nallathambi, P and C. Umamaheswari, 1999. 
Environmental factors and powdery mil-
dew in her (Zizyphus spp ) gerinplasm. 
Proc. Nat. Symp. Chale. Proes. Plant Path. 
in coming millenium and zonal meet. IPS 
held at NBRI, Lucknow. Dec. 9-I1. 

Nallathambi, P ., Umamaheswari, C. and D.K. 
Samadia, 999. Fruit rots in cucurbitaceous 
vegetables under and conditions. Proc. Nat. 
Symp. Chale. Proes. Plant Path. in coming 
millenium and zonal meet, IPS held at 
NBRI, Lucknow. Dec. 9-11 

Nallathambi, P and C. Umamaheswari, 2000. 
Distribution of fungal and bacterial antago-
nists in thar desert of Rajasthan. Proc. 
Symp.Biotech. Plant Protec. Banaras Hindu 
University, Feb. 2000 

Pareek, O.P. and D.K. Samadia (1999). Wa-
termelon (mateera) varieties developed by 
NRCAH, ICAR News, Vol. 5, No. 2, April- 
June, pp. 

Pareek, O.P. and D.K. Samadia (1999). Selec-
tion of salad kakdi (Cucutnis spp.) from the 
NRCAH, [CAR News, Vol.5, No.3, July-
Sept, 12-13. 

Pareek, O.P.; B.B. Vashishtha and 
D.K.Samadia (1999). Genetic diversity in 
drought hardy cucurbits from hot and zone 
of India, IPGRJ News Letter for Asia, the 
Pacific and Oceania, January-April, 1999 
No. 28: 22-23. 

Pareek O.P., B.D.Sharma, R.S.Singh, Vishal 
Nath and R. Bhargava (1999). Effect ofni-
trogen and phosphorus fertilizer and or-
ganic manure on growth and yield of In-
dian Aloe (Aloe barbadensis Mill.) Annals 
of Arid Zone, 38(I):85-86. Singh, 

Pareek, O.P., Sharma, B.D., Vashishtha, B.B. 
and Singh, R.S. Effect of pitcher fertigation 
on moisture distribution pattern and growth 
of cactus pear (Opuntia fIcus indica (L.) 
Mill.) on aridisols of India. Paper presented 
in International Conference on Managing 
Natural Resources for Sustainable Agricul-
tural Production in the 21st Century. 14-
18 February, 2000, New Delhi. 

Pareek, O.P., Vishal Nath, Singh, R.S. and 
Bhargava, R. (1999). Grow Indian aloe in 
and region. Intensive Agriculture, pp 21-
23. 

Samadia, D.K. and B.B. Vashishtha (1999). 
Need to exploit cucurbitaceous diversity 
from trible areas of South Rajasthan. In 
National seminar on sustainable horticul-
tural production in trible region. July, 25-
26, I999,CH ES, Ranchi,pp. 121. 
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Samadia, D.K_ and O.P.Pareek (2000). Genetic 
diversity in drought hardy Cucumis spcies 
from hot and region of India. In: Interna-
tional Conference on Managing Natural 
Resources for Sustainable Agricultural Pro-
duction in the 21st Century. February, 14-
18, 2000 Extended summery Vol.2: 806-
809. 

Samadia, D.K. and R.C. Khandelwal (1999). 
Heterosis breeding in bottlegourd 
(Lagenaria siceraria (Mol.) Standi). Com-
municated. 

Samadia, D.K. and R.C. Khandelwal (1999). 
Stability parameters in bottlegourd 
(Lagenaria siceraria (Mol.) Standi.) Com-
municated. 

Samadia, D.K. and 1tC. Khandelwal (1999). 
Combining ability in bottlegourd 
(Lagenaria siceraria (Mol.) Standi.) Com-
municated. 

Saroj, P.L., Dwivedi, VJC, Ashok Kumar and 
Dadhwal, K.S.(1999) Effect of forest spe-
cies on the productivity of groundstorey 
crops. Indian Forester, 125(8): 788-793. 

Sharma, R.R., Goswami, A.M., Saxena, S.K. 
and Shukia, A.K. (1999). Extent and pen-
odicity of fruit drop in kinnow mandarin in 
high density planting. In: International 
Symposium on Citriculture, Nagpur, 
Maharashtra, Nov. 23-27, 1999. 

Sharma B.D., Bhargava, R., Vishal Nath and 
Pareek, O.P. Growth and physiological pa-
rameter of pomegranate as affected by fer-
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B. Popular/Technical Articles 
t. ffitfW 9R ";d. afri wqni qTfff 

(1999) TIEW 4 il 4,4,41 ;A 
lk (ii4—wnr 38;4):20-24. 

Samadia, D.K. (1999). NRCAH releases cu-
curbit varieties, Agri.News, July-Dec., 
1999. Vol.2 (3&4) 10 Deptt. of Agri, 
MOA. 

aiwii iit  ,qcif, diPict tNR fbz 
RR (2000). ti siPe *d 

** 40i 

Saraj, P.L.(1 999)  ZRE4 '*ejct ftrc 4a4414 
wiietI Farmers and Parlia-

ment, XXXVI(10): 29-32 

Radio talk 
QdI f.adkr tjni* : yr f# 'W 

4 ft 5pf, MWMWVft.  flvuk. fqit 
21.12.1999 

*c'uu iw aim iN 4 
Rirut s4cq, 3114w141uft. 41cpu4 

f-iiq, 20 u1144. 2000 

4vlI zY. ajur 9R : Awm 'I4% Ri 4 

* fl. '3etit 1999 

Dr. D.K.Samadia delivered following radio 
talks: 

I- 9tt'1efl4 .s,'aqi4t 4 qlh,idiT $1 f;ti. 
.ppgpufl 4'kn'1 I R114) 14.3.2000 

'*'ticl jiupi  

28.9.1999. 

Meeting /Seminars/Symposium 
Dr. O.P.Pareek, Director attended following: 

I. Participated in the Regional Committee 
Meeting during 15.4.1999 to 17.4.1999 at 
CCS HAU, Hisar (Haryana) 

2. Participated in the RAC Meeting of RAU 
at Jaipur during 5.5.1999 to 7.5.1999. 

3. Directors meeting on 13-16 Dec., 1999 at  

ICAR, New Delhi. 
Dr. B.D. Sharma, Sr. Scientist (Soil Science) 

attended followings: 
I.Intemational Conference on Managing 
Natural Resources for Sustainable Agricul-
tural Production in 21 st Centuary', Feb. 
14-18, 2000 at IARI, New Delhi. 

2. National Seminar on Plant Physiology to 
Interface of Agri. Horticulture and Indus-
try held at R.AU, Udaipur during 30 
Dec., 1999 to 1st Jan., 2000. 

3. National Seminar on Advances of 5.5.-
99 during 26-30 Nov., 1999 at TNAU, 
Coimbatore. 

4. Internate Usage in Agriculture organised 
by NAARM, Hyderabad during 29 March, 
2000 to April 1, 2000. 

Dr. P.L. Saroj, Sr. Scientist (Hon.) attended 
followings: 

1. International Conference on Managing 
Natural Resources for Sustainable Agricul-
tural Production in 21 st Centuary', Feb. 14-
18,2000 at IARI, New Delhi. 

2. Participated in Intensive Hindi Training 
cum Workshop at NAARM, Hyderabad 
during 3-7 July, 2000. 

3.Participated in NATP meeting to formu-
late the project on " Develop Sustainable 
Agri-Silvi- Horti. production Systems for 
marginal lands" at CHES, Godhra 
(Gujarat). 

Dr. R. Bhargava, Sr. Scientist (Plant Physiol-
ogy) attended followings: 

1. National Seminar on Plant Physiology to 
Interface of Agri. Horticulture and indus-
try held at RAT.), l.Jdaipur during 30 
Dec., 1999 to 1st Jan., 2000 

Dr. D.K.Samadia, Scientist (SS) Hon. attended 
followings: 

I. First Consultation cum Orientation Work-
shop on Plant bio diversity (NATP), 
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NBPGR, New Delhi from August 25-26, 
1999. 

2. National Seminar on Plant Physiology to 
Interface of Agri. Horticulture and Indus-
try held at RAU, Udaipur during 30 
Dec., 1999 to 1st Jan., 2000. 

3.Lnternational Conference on Managing 
Natural Resources for Sustainable Agricul-
tural Production in the 21 Century, Febru-
ary, 14-18,2000 at IARJ, New Delhi. 

4. First Zonal Workshop for Co-operators 
of and region under NATP on Plant bio-
diverstiy. March, 1-2,2000, NBPGR, New 
Delhi. 

Training 

Dr. D.K.Samadia attended following training: 
1.Training course on "Use of Computer in 
Agricultural Research at IASRI, New 
Delhi, 19.4.99 to 1.5.99. 2.Trainingon "Ex-
ploration and collection of germplasm in 
and region", October, 5-6, 1999 NBPGR, 
Jodhpur. 

Mr. G.K. Tripathi, Lab. Tech. (T-1) attended 
computer training course MS-Office 97 at 
LASRJ, New delhi during 31.5.1999 to 
5.6.1999. 

Dr. Vishal Nath, Scientist, 55 (Hon.) attended 
following trainings: 

1. Computer training course on MS-Office 
97 (II) at lASRI, New delhi during 14-19 
June, 1999. 

2. Advance Courses of PHI of Fruits dur-
ing 29.9.1999 to 26.10.1999 at CCS HAU, 
Hisar. 

Promotions 

I. Dr. B.D.Sharma, Scientist (Sr. Scale) pro-
moted to the post of Senior Scientist (Soil 
Scientist) w.e.f. 04.10.1998. 

2. Di. R.Bhargava, Scientist (Sr. Scale) pro- 
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moted to the post of Senior Scientist (Plant 
Physiology) w.e.f. 10.03.1999. 

3. Dr. Vishal Nath, Scientist (Hort.) promoted 
to the post of Scientist (Sr. Scale) w.e.f. 
21.07.1998. 

4. Dr. D.K.Samadia, Scientist (Hort..) promoted 
to the post of Scientist (Sr. Scale) w.e.f. 
14.09.1998. 

5. Shri Bhoj Raj Khatri, T-1 (Computer) pro-
moted to the post of T-2 (Computer) w.e.f. 
29.3.1999. 

6. Shri Ghanshyam Khatri, 550-I promoted to 
the post of 550-11 w.e.f. 06.01.2000. 

Resignation 
1. Shri Shaji C,P., Jr. Steno (English) resign 

from council service on 24.11.1999. 

Joining 
I. Dr. G.B.Ratwi, Head, CHES (HHR), Godhra 

joined on 22.01.2000 as Director. 

2. Shri Anil Kumar Shukia joined on 
3 1.08.1999 as Scientist (Hod.). 

3. Shri Sumer Singh Meena joined on 
01.11.1999 as Scientist (Hort.). 

4. Shri Arun Kumar Shukla joined on 
20.11.1999 as Scientist (Hort.). 

5. Shri. N.K.Shamia joined on 29.10.1999 as 
Jr. Clerk. 

6. Shri Akhil Thukral joined on 10.11.1999 as 
a Jr. Steno (English). 

7. Shri Mukesh joined on 11.11.1999 as a Jr. 
Clerk. 

S. Shri K.Sakthi Narayan joined on 12.11.1999 
as Jr. Clerk. 

Transfer 
1. Dr. Vishal Math, Scientist, SS (Hon.) re-

lieved on 10. 12.1999 to join as Senior Sd- 
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entist (Hon.) at CHIES (IIHR), Ranchi. 

Retirement 

1. Dr. O.P.Pareek, Director relieved on super-
animation w.e.f. 31.07.1999, later re-em-
ployed as Director on 12.08.1999 and 
worked till 22.01.2000. 

Special assignment 

Dr. P.L.Saroj, Sr. Sd. (Hon.), Nominated as 
member for "Research Degree Committee" 
by the CCS University of Meerut (UP). 

Visitors 
1. Dr. R.K. Pathak, Tech. Coordinator, Diver-

sified Agril. Support Project, Lucknow on 
dated 13.04.1999. 

2. Dr. Harcharan Dass, Ex-Direc tor, NRC Cit-
rus, Nagpuron dated 13.04.1999. 

3. Dr. 1tN. Pal, ADO (PC & H), ICAR, New 
Delhi on dated 30.07.1999. 

4. Dr. Kirti Singh,Ex-Chairman, ASRB; Sec-
retary, NAAS, New Delhi on dated 
29.01.2000. 

Field Visit 
A group of 25 women farmers alongwith 3 

officers visited the experimental farm of the 
NRCA}I under scheme, "Training Women in 
Agriculture (TWA) from Regional Farmers 
Training Centre, Navasari, Gujarat. Besides, 
more than ten groups of farmers, farm woman 
alongwith extension officials, under various 
schemes of State Deptt. of Agriculture, KVK, 
IFFCO, visited the experimental farm, of the 
NRCA}{ during the year. 

I 

I 

Dr.Kirti Singh, Ex-chairman ASRB, discussing the research programmes & achievements. 

56 NRCAH 



NATIONAL RESEARCH Q VA; 

t'lg 3M'S4h1 )c 

- 

0 -- 

ANNUAL REPORT 1999-2000 

Dr. R.S. Paroda, DG, ICAR & Secretary DARE inaurguTating Office cum Lab Building ofNRCAH 

Dr. R.S. Paroda, D.G. [CAR & Secretary DARE presiding the inaurgural function. 
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Dr. R.S. Paroda , DO, ICAR & Secretary DARE during field visit. 

Dr. G.B. RatUri, Director, Welcoming Dr.S.P. Gosh, DDG(H) during RAC Meeting. 
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Chairman & members of RAC discussing the research programmes with Scientists in Laboratory. 

Chairman & members of RAC discussing the experiments with Scientists. 
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