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INTRODUCTION

National Research Centre for
Arid Horticulture, Bikaner was es-
tablished in March, 1993 to conduct
research for the development of hor-
ticulture in arid region. The arid re-
gion occupies nearly 12 per cent of
the land area in India. The area is
marked by characteristics such as
low rainfall, high PET, high wind
velocity, low soil fertility and water
holding capacity. It has been real-
ised that in such situtation, horti-
cultural crops can provide nutri-
tional security to the people and can
also ameliorate the harsh environ-
ment. This centre was therefore, es-
tablished with following mandate
and objectives.

Mandate

To conduct mission oriented
research for improvement in pro-
ductivity of horticultural crops and
development of horticulture-based
cropping system under arid environ-
ment; and to act as a repository of
information related to arid horticul-
ture.

Missions/objectives

*To introduce, collect, charac-
terize, conserve and evaluate the
biodiversity of horticultural crops
under arid environment.

*To wutilize the available
biodiversity and improve the target fruit
crops such as ber, pomegranate, aonla.
date palm and cucurbitaceous, legumi-
nous 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 cfficient use of soil,
water and nutrients for increased hor-
ticultural productivity involving water
harvesting and conservation techniques
under rainfed conditions, efficient use
of the scarce irrigation water and nu-
trient management.

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

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

*To develop integrated pest and
disease managemment technologies for
horticultural crops under arid environ-
ment.

NRCAH
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The salient research achieve-
ments of the centre during 1997
were:

(i) Three progenies of mateera

genotypes, viz. AHW-19-3-B,

AHW-65-b and AHW-65-4 and 9 of

kachari, viz. AHK-5-1, AHK-13-1,
AHK-43-1, AHK-155-1, AHK-119-
2, AHK-202-1, AHK-99, AHK-26-
| and AHK-109-1 were found to be
promising.

(ii1) Snapmelon genotypes,
AHS-82-1-B, AIIS=10-1-B, AHS-
S50-1,AHS-6-1 AS-54-1 and AHS-
19-1 were found promising.

(iii) 108 genotypes of her, 27 of

pomegranate, 46 of cactus pear, 2
ol wonla and 46 genotypes of date
palm were collected during this period

and are under evaluation.

(iv) Presence of growth inhibiting
substances in cuttings of Capparis
decidua was demonstrated which may
have role in root regeneration in this
difficult to root species.

(v) Detailed spectrum of mineral
nutrients in promising lines of Prosopis
cineraria (khejri) has been worked out.

(vi) Surveillance studics revealed
occurrence of few bacterial, viral and
fungal diseases in the mandate crops.

(vii) The scientists of the Centre
took active part in Kisan Melas and
other extention activities and acted as
resource personnel for various training
programmes organised by organisa-
tions in Bikaner, including RAL.

NRCAH
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GERMPLASM CONSERVATION

Mission A : Introducetion, collection, characterisation, conservation
and evaluation of horticultural biodiversity.

A.1.1. Collection , conservation and evalu-
ation of ber (Ziziphus mauritiana)

The total collection of her genotypes in Na-
tional Repository reached 251 with the col-
lection of 108 types during 1997 (Table 1).
At present 238 genotypes are being main-
tained and evaluated.

Budwood of 4 selected ber types from
Chirana (Jhunjhunu) and 7 from Bhusawar
(Bharatpur) were collected and budded in situ
in the conservation block. These have survived

Table 1. Ber germplasm collection

and are being maintained and evaluated.

A.1.2. Boradi (Ziziphus mauritiana var.
rotundifolia)

Out of 22 genotypes identified during the
previous survey programme, budwood of 4
genotypes (2 each from Shekhawati and
Banar region) were collected during August-
September, 1997. With the identification of
two more genotypes of bhoradi around
Bikaner ( having big size fruit and heavy bear-
ing ), the total number of germplasms reached
24,

Source No. collected Time of collection

FRS. Faizabad 39 August-September

Bhusawar, Bharatpur 7 August

Sasni, Mahamayanagar 3 August

IARIL New Delhi 49 August-September

BHU, Varanasi | September

CAZRI Jodhpur 14 September ;
Banar, Jodhpur 2 September

NRCAH
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A.1.3. Collection, conservation
and evaluation ofaonla (Emblica
officinalis)

One cultivar of gonla from
Faizabad and one from Pantnagar
were collected. Some promising
aonla types have also been identi-
fied from around Jaipur.

A.1.4. Collection, conservation
and evaluation of cactus pear
(Opuntia ficus-indica) (L.) Mill.)
types/cultivars under hot arid
environment

Collection of germplasm: Three
cultivars, viz. Rosa,Gialla and
Bianca were collected from Govt.
Demonstration Farm, Dehradun
(UP). A seedling cladode of Rosa
(introduced from Israel) and a fruit-
ing type thornless cactus pear were
collected from Jodhpur and Rahuri
respectively. Thus 106 types of cac-
tus pear are being maintained at the
centre.

Evaluation of cactus pear geno-
types: Growth data on 44 genotypes
planted in the field during 1996
were recorded. The clone 1118 and
1292 produced maximum number
of cladodes (10/plant) Flowering
was observed only in the indig-
CNnous oncs.

Fifty one exotic genotypes im-
ported from Texas (USA) were
planted in pots in February, 1997 for
evaluation. Among them, 48 geno-
types survived upto September,
1997and produced new cladodes.

Vegetable type cactus pear (clone
1308) sprouted within a month
while the fruiting type sprouted in
2-3 months. Clone 1260 produced
flowers in the pot. The new
cladodes from 4 genotypes were
harvested and planted in the field
for further evaluation.

Damage to the cladodes was
mainly due to bacterial and fungal
discases. The control measures
were adopted during the establish-
ment stage. Application of Bavistin
(0.29) was less etftfective while
Ridomyl (0.15%) controlled the
discase effectively.

Six months after planting,
clones 1376, 1388, 1393 and 1458
produced the maximum number of
cladodes (6/plant) than other geno-
types (3-4/plant).

A.1.5. Collection, conservation and
evaluation in pomegranate (Punica
granatum L.) in arid region

The work on collection of ge-
netic diversity of pomegranate was
started in 1995 with a view to de-
velop a National Field Repository.
One hundred twenty varieties/lines
have been collected from different
parts of India and abroad. Only
eight varieties have produced fruit.

NRCAH



ANNUAL REPORT - 1997-98

A.1.6. Collection, conservation
and evaluation of date palm
(Phoenix dactylifera) in arid re-
gion.

Germplasm collection: Forty six
date palm cultivars were collected
from India and abroad in the reposi-
tory (Table 2) and 3 plants of each
genotype/cultivar were planted

Table 2. Collection of date palm varieties.

at 8 x 8 m distance. During Kharif
season, clusterbean (RGC-936) was
grown as an intercrop. Average
grain yield of 80g/m? was obtained
from the intercrop. Except one plant
in Halawy and Abdul Rehman
cultivar, all the plants survived and
started growing after three months
of planting.

Source No. of varieties Time of collection
Iraq 3 April, 97
RFRS (PAU), Abohar 18 August, 97
Date palm Research 25 September, 97
Centre (RAU), Bikaner

Varietal performance: An experi-
mental block of four cultivars (Halawy,
Khalas, Khuneizi and Medjool) of date
palm was planted at 8 x 8 m distance.
Number of suckers under 10 kg and
above 10 kg were recorded.
Clusterbean (RGC 936) was taken as
rainfed intercrop. In Khalas and
Khuneizi cultivars, growth was ob-
served after three months of planting.
Maximum survival was noticed in
suckers/offshoots having more than 10
kg weight.

A.1.7. Collection, conservation and
evaluation of Prosopis cineraria

Thirty genotypes of khejri, from
around Bikaner, were screened by sen-
sory tests for consecutive three years.
This led to identification of some prom-
ising types yielding pods for vegetable
purpose. Weighted score for pods of
various genotypes are presented in
Table 3 which show that genotype Nos.
2.3,13.,21 and 29 are promising scoring
over eighty per cent. Genotypes
1,14,20,26 scoring over seventy five per
cent are also considered valuable. Thus,
nine genotypes of khejri seem to have
promise owing to good taste, appear-
ance, tenderness, low fibre and high seed
contents in their pods.

NRCAH
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Table 3. Weighted scores of pods of different elite khejri trees.

Pod length and

Genotype No. appearance Tenderness Taste Seed content Total score
1 16.7 27 24 1.5 75.2
2 14.7 27 36 7.0 84.7
3 16.7 24 36 7.0 83.7
+ 16.7 18 32 T 74.2
3 12.0 27 28 7.0 74.0
6 33 9 28 8.0 58.3
7 12.7 9 28 6.5 56.2
8 9.3 3 32 6.0 50.3
9 12.7 18 32 6.0 68.7

10 14.7 24 24 7.5 70.2
1 14.7 15 32 6.0 67.7
12 10.7 49 12 1.5 39.2
13 16.0 24 36 6.5 82.5
14 8.0 27 36 4.0 75.0
15 12.0 27 28 6.0 73.0
16 12.7 18 28 6.5 65.2
17 12,7 27 12 1.5 59.2
I8 10.7 24 28 5.5 68.2
19 1.3 27 24 7.5 6.8
20 14.0 27 28 6.5 755
21 17.3 24 32 7.0 80.3
22 15.3 27 24 6.5 72.8
23 12.7 24 28 6.0 70.7
24 11.3 6 28 7.0 52.3
25 9.3 24 12 7.0 523
26 9.3 27 32 8.0 76.3
27 11.3 27 28 1.5 73.8
28 12.7 18 24 7.0 61.7
29 14.7 27 36 59 83.2
30 113 24 28 7.0 70.3

10 NRCAH



ANNUAL REPORT - 1997-98

A.2. Collection, characterisation,
evaluation and improvement of
cucurbitaceous crops under arid
conditions.

A.2.1. Evaluation and improvement
in mateera (Citrulius lanatus)

Evaluation of advance lines of
mateera (summer 1997)

Twenty five advance progenies
of mateera were evaluated in
randomised block design with three
replications during summer season
of 1997 at NRCAH farm. Twenty
five parameters related to plant
growth, maturity, yvield and quality
characters of fruit were considered
for evaluation of these lines. Major
emphasis during the screening was
given on flesh content, firmness,
colour, TSS and taste. Besides these
parameters, yvield under high tem-
perature conditions, drought hardi-
ness, incidence of insects and dis-
eases were also considered.

. ys to first harvest varied
from 79 to 93 days after sowing
(DAS). Number of marketable fruits
per plant ranged between 2 to 50.
Earliest harvest (79 DAS) and the
highest number of fruits (5) per
plant were recorded in AHW 65-1.
Important character like TSS was

found to be optimum in AHW
19-3-b (8.4%) followed by 8.2 per
cent in AHW 19-3-A and AHW
65-1. In general the fruits of prog-
enies of genotypes AHW-19 and
AHW-65 had desirable pink to
dark pink colour and firm flesh
with TSS around 8 per cent (Ta-
ble 4).

Evaluation of advance lines of
mateera (monsoon 1997)

Thirty five advance prog-
enies of mateera were evaluated
in randomised block design dur-
ing monsoon, 1997 with three
replications under rainfed condi-
tion. Agromorphological charac-
ters, earliness, fruit vield and
quality characters were recorded
for evaluation and selection of
lines. However, major emphasis
was given on flesh contents, firm-
ness, colour, taste and TSS
alongwith yield.

Important characters of 18 se-
lected lines are given in Table 5.
It was observed that the number
of days required for first harvest
were minimum (71.2 DAS) in
AHW 65-4 and maximum

NRCAH
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(88.5 DAS) in AHW 1-1. The
number of fruits per plant ranged
between 2.9 to 4.8. Individual fruit
weight was maximum in AHW 19-
3a(4.51 kg) and minimum 2.80 kg)
in AHW 16-1. Fruit characters like
weight, length, girth and flesh con-
tent were quite variable and de-
pended on size and shape of the
fruit. The line AHW 65-4 recorded
the highest TSS (8.5%). All the
progenies of genotype AHW 19 and
AHW 65 had dark pink colour and
firm flesh (solid) having mean
sweetness value 8.2 per cent.

Performance of promising lines
of mateera (summer, 1997)

Advance promising mateera
lines namely, AHW 18-3, AHW 19-
2, AHW 19-3a, AHW 19-3b, AHHW
65-3, AHW 65-4, AHW 108-1 and
AHW 118-2 were tested alongwith
watermelon cv. Durgapura Meetha
during the summer season, 1997
with three replications in
randomised block design. Yield and

fruit quality data were recorded for

analysis of result. The maximum
number of fruit set/plant (9.8) and
marketable fruits/plant (5.2) were re-
corded in AHW 65-4. First harvest-
ing was also earliest, i.e. 73.4 days
after sowing in AHW 65-4. It was
found that the line AHW 19-3b

outyielded (485.9 q/ha) AHW 19-
3a (482.5 g/ha) as compared to
minimm fruit yield {215 g/ha) in the
standard variety Durgapura Meetha.
The line AHW 18-3, AHW 19-3a,
AHW 19-3b, AHW 65-3 and AHW
65-4 were found to have potential
not only on the basis of desirable
characters like solid, dark pink flesh
having sweetness more than 8.2 per
cent but also for yield potential un-
der arid situations (Table 6).

Performance of promising lines
of mateera under rainfed condi-
tions (monsoon 1997)

Seven selected advance lines of
genotype AHW 19 and three of
AHW 65 were tested in randomised
block design with four replications
under rainfed condition during the
rainy season, 1997. The observa-
tions related to plant growth, earli-
ness, yvield and quality characters of
fruit were recorded to compare the
lines. Among the promising lines of
genotype AHW 19-3b recorded
maximum number of fruits/plant
(4.81) and fruit yield (560.8 g/ha).
The time of anthesis of first female
flower (40.1 DAS) and harvest
(78.5 DAS) also indicated earliness
compared to the average value of
these lines. Fruits of this line were
highly

14
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Table 5. Evaluation of advance lines of mateera ( monsoon-1997)

Lines Days to |‘)'ﬂ} sto - Nooof  Fruit Frun Fruit Ripe Unripe 188  Flesh Flesh
first first fruits/ weight leneth airth {lesh {Tesh {Brix) eolour firm-
female harvest— plant (kg.) tem) (cm) thickness  thickness ness
flower (DAS) {em) (em)

(DAS)

AHW 11 41.5 88.5 3.0 3.95 36.7 0l.4 12.5 242 7.0 LP B

AW 16-1 46.2 85.3 2.9 2.80 284 57.3 13.7 2.11 6.8 LP

AW 18-3a 42.4 79.4 4.1 4.25 38.5 64.3 13.8 1.94 8.0 DP A

AW 18-3h 43.8 80.2 4.3 3.90 36.4 04.2 14.2 2.12 8.0 DP A

ALIW 19-2 44.1 74.5 3.9 4.25 321 60.0 15:5 1.01 8.0 DP A

ALIW 1930 40.2 78.4 4.4 4.51 3.4 58.4 13.6 1.64 8.1 ppP A

AW 19-3b 41.3 74.6 4.2 4.15 334 60.4 14.0 1.62 S.4 Dp A

ALIW 19-3K 40.4 79.4 4.1 3.54 26.7 52.5 13.5 1.31 8.2 DpP A

AW 19-3 42.0 77.4 4.0 4.15 34.5 62.5 13.8 1.53 8.2 DP A

AW 6523 42.0 73.1 4.1 3.25 29.5 54.5 13.4 1.47 8.0 Dp A

ALIW 65-4 40.2 71.2 4.8 3.00 29.2 52.2 138 1.55 8.5 DP A

ALIW §2-1 44.1 82.4 31 3.75 34.7 64.3 13.5 2.14 7.9 P B

AW 10810 41,4 81.9 34 3.60 3.7 57.4 14.0 1.42 7.5 Dp A

AW 10810 44.3 82.4 3.6 3.25 28.5 53.5 12.4 1.40 7.4 P A

AW 108-1g 417 83.4 4.1 325 26.7 58.4 1.4 1.81 7.9 LP A

ALW 118-1 43.7 81.2 3.5 3.80 324 525 12.5 1.53 6.8 DP A

ATIW 118-2 43.4 81.4 3.2 3.25 321 53.8 13.1 1.44 7.2 Dp A

AW 140-1 47.3 84.3 3.0 3.05 321 50.4 12.0 1.62 6.4 pp A
P:Pink: DP: Dark pink: LP:Light pink: A:Solid: B:Semi solid

NRCAH
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acceptable because of size, shape,
flesh content and TSS (8.5%) (Ta-
ble 7).

AHW 65-4b (428.5 g/ha) was
found to be most potential line and
recorded the earliest harvest (72.3
DAS) and highest number of fruits
(4.42) per plant. This line also re-
corded maximum fruit weight (3.15
kg), ripe flesh (15.51 cm) and TSS
(8.5% with solid and dark pink
flesh.

A.2.2. Evaluation and improvement
in kachari ( Cucumis callosus)

Evaluation of advance lines of
kachari (summer, 1997)

Sixteen promising lines of kachari
were evaluated in summer of 1997
with three replications in
randomized block design. The ob-
servations on plant growth, earli-
ness in fruiting, fruit and quality
were recorded. Days to anthesis of
first male and female flower ranged
from 30.4 to 39.2 and 35.0 to 45.4
days after sowing, respectively. The
line AHK 200-1 (70.1 DAS) fol-
lowed by AHK 119-2 (72.1 DAS)
exhibited earliness in fruit harvest.
The maximum number of branches
(10.54) was in 202-1 and minimum

in AHK 40-1 (5.24). The range of
number of fruits/plant was 4.5 to
36.8 (AHK 43-1) (Table 8). Fruit
yield and quality character values
were quite variable in these lines.
Therefore, the parameters like taste
rating and probable utility were
taken into consideration alongwith
fruit yield for screening the poten-
tial lines. The line AHK 5-1, AHK
13-1, AHK 43-1, AHK 119-2, AHK
202-1 and AHK 356-1 have been
found to be promising and their
small mature fruits can be utilised
as vegetable and for processing (de-
hydration). While the fruits of lines
AHK 26-1, AHK 99-1, AHK 109-
1, AHK 155-1 and AHK 200-1 can
be used as salad or for garnishing
vegetables.

Performance of promising lines
of kachari under rainfed situation
(Monsoon 1997)

Sixteen promising lines of
kachari were tested for their yield
potential under rainfed situation
during the rainy season of 1997 in
RBD with three replications. Obser-
vations related to growth, maturity,
fruit yield and quality were re-
corded. The fruits of lines AHK 5-
la, AHK 13-1b, AHK 43-1a, AHK
119-2a and AHK 119-2b, AHK
202-1a and AHK 356-1a were

16

NRCAH




ANNUAL REPORT - 1997-98

~
v dd +'8 1Ll FLIFl F8s F'8T S8°T  Fo6t et STL S0l S0F  IF-S9-WHY &
A4 dd '8 Wl B | 09 i SI't S'8TF wr £TL sl TIF  qr-S9-AAHV
¥ dd 0’8 F8l PEFI 109 LT S6'T SO0IF FTF 0°€L t6 S0F  BPFS9-MHV
v dd 'R 8L°1 el £'09 P4y 01y 0'ser r rol oL iy Te-61-AAHY
v da '8 ££°1 61°F1 t°89 PEE S8 008k 10+ 8L 6L €T JE6I-WHY
v dd '8 ol el 809 L Y oe’t 0108 TOF 9LL '8 v'Tr 2661-MHY
v dd S8 £l 08¢l 79 80¢ L1190 O 1T 4 o8 €8 iy PE6I-MHY
i dd '8 sl wrl L'89 e oy ety Tty I'8L 8 S0F  E61-MHYV
v dd <8 Pl rerl Ly a3y ST 8°09s I8'f S'8L 6L o 9€-61-MHYV
v dd 8 [a=y| 1#¢l T09 1€ sTr 8SIr I8t 6'6L SL T BE6I-MHY
(sval
(tua) () (Sva) 1amoy
ssou ssauyauy) | ssauyaug (ta) (W) (3Y) | teysb) jued JEREVIT epd L)
-uuy nojoa (x1g],) ysays ysay yuis paua) | wsom plata /128 J111] 1831)
sl ysal g S8 aduup adry g 11 1unig unty | jooN | osieq JooN | misaeq saul]

(L66] UOOSUOW) UONIENJIS PIJUIEL JdpUn pL2a w1 o saul] suisiwoad jo saynqruipe Ayjenb pue ppig <L 9qer

BN
v aay 8’8 e FRFL P79 THEE  S8E +s 0t 0SIT B ¥'so 9 rPls vandesing
Y dd 8L w8l FFrl 1E°S9 1T°eY or 79 1€ |ILE L 898 CL F9r  T8II-MHY
b4 dd 6L 16°1 I°El TERS TH'6T 0y 0°9 St 9S8t 0f €58 I'8 LSt 1-801-MHY
Y dd '8 St 19°51 1968 ¥r97 0T'¢ 79 I'e 9'6LY s el 86 ¥'ir FSO-WHY
hi dd '8 FE'l ITSI T1'09 16'8T 0OI't LS 0'¢ v Tor s TSL 88 'ty €-€0-\WHYV
¥ dd [ il FEPL PFR09 TH9T  S8TT 9'g 53 1'89¢ o't I'SL S8 oy TS MHY
v dd '8 171 IS €l €L°19 €1I'lIE  FO'E Fs (35 6°S8F L 6L '8 '€ Gg-61-AHY
Y dd '8 w1l ISFL LL09 8LTE S8'Y g 0°¢ S'I8Y 1 08 €8 F'er BE6l-AAHY
vV dd '8 o'l FSEl BS09 8SEE WY ¢ 8¢ 'Sty 0r 9°6L I'8 rer Tol-MHY
Y d 0’8 141 IT¢1 1569 ve1e 1€F $s st o1y | 18 F'8 I's¥ I=61 -\AHYV
V. da T8 6T T TEF9 IFIE SLY oo It S0 1P pS8 pL SUF E81-MBY
(sva)
(a) () wejd (sva 1M0])
Ssau ssauyaIL | ssauy (ud) | (w2) | (SY) | = (wa) | (eyb) sungg| sy wepd | apewag
Sl | Anopoo Hxeg ) ysay ysayy YUIS | (ISua] | ysom [sayoueag| ysus) pIaIA alqe sy ARsung 1511 T
ysay ysap | ssi|  aduun adiyg | wnag | unayg unf | jo-on|  awp unig |-eympy|  o1siegg JooN| o1sAeq saury m
2
=

ANOO— LIDUILINS) 4221081 Jo saurj %G_m_—_._o.:u JODUBULIOJID ] "9 9]qe],




ANNUAL REPORT - 1997-98

smaller in size having sour acidic
taste at maturity and can be utilised
for processing (dehydration) and
preparation of pickle, churnies or veg-
etables.

In this group maximum fruit yield
(97.64 gq/ha) was recorded in AHK
119-2b which had all the desirable
fruit quality characters.

The fruits of lines AHK 26-1a,
AHK 26-1b, AHK 99-1b, AHK
109-1a, AHK 155-1a, AHK 155-
I1b, AHK 200-1a, AHK 200-1b and
AHK 200-1c¢ were bigger in size
and sweet in taste at maturity and
can be used for making salad or for
garnishing the vegetables. In this
group, maximum yield (120.5g/ha)
was recorded in AHK 200-1b with
all the desirable fruit quality char-
acters. These lines were drought
hardy and were free from fruitfly in-
festation under field conditions.

A.2.3. Evaluation and improve-
ment in snapmelon (Cucuimnis
melo var. momordica)

Evaluation of advance lines of
snapmelon (summer 1997)

Nineteen selected lines of
snapmelon were evaluated for fruit
vield and quality parameters during
the summer 1997 with three

replications in randomised block
design. The data revealed that these
lines were quite variable with re-
gard to growth, maturity, yvield and
fruit characters such as size, shape,
flesh content, colour, taste, fruit
cavity and TSS. Field observa-
tions on fruitfly infestation, inci-
dence of powdery mildew and
drought hardiness were also taken
into consideration for comparison
of the lines. The line AHS 10-1
(77.8 DAS) closely followed by
AHS 82-1 (78.3 DAS) exhibited
earliness to harvest. Maximum
number of fruits (6.3) per plant
were recorded in the line AHS 82-
1 followed by 6.2 in AHS 10-1. The
heaviest fruit was in AHS 50-1 (1.6
kg) (Table 10). On the basis of fruit
vield and quality rating, the lines
AHS 82-1, AHS 10-1, AHS 50-1,
AHS 6-1, AHS 54-1 and AHS 19-
1 were found to have potential.

Performance of snapmelon lines
under rainfed
(monsoon 1997)

situation

Eighteen selected lines of
snapmelon were evaluated with
three replications in RBD for fruit
yield and quality under rainfed situ-
ation in rainy season. Maximum
fruit yield (260.2 g/ha) was re-
corded in line AHS 82-1b followed
by AHS 82-1a (245.7 g/ha) and
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AHS 10-1b (245.4 g/ha). In these
lines, the number of fruits per plant
ranged between 5.6 to 6.1

with
average fruit weight around 900 g.
The quantitative
varied depending upon size, shape
and weight of fruits (Table 11).
Therefore, the characters like indi-
vidual fruit weight, flesh thickness,
colour, taste and TSS were taken for
rating of these lines. The lines AHS
82-1b and AHS 10-1b have been
identified to be potential on the ba-
sis of yield and fruit quality param-
eters. These lines also possessed the
important characters like drought
hardiness, freedom from fruitfly in-

[ruit characters

festation and resistance to powdery
mildew under field conditions.

A.2.4. Evaluation and improve-
ment in Cucumnis species

Evaluation of selected lines of
Cucumis species (summer 1997)

Five selected and variable lines
of Cucumis species were evaluated
in summer season under hot arid
situation. These lines were selected
from a large population of
heterogenous material of Cucuimis
species, which was grown for evalu-
ation during monsoon 1996, for use

of fruit at immature stage. Tender
immature fruits of these lines can
be utilised as salad or for prepara-
tion of vegetable. These lines were
categorised on the basis of fruit
characteristics, i.e. long fruited and
small fruited types.

The line AHC 2-1 and AHC 2-2
were grouped as long fruited type.
Plants are monoecious and the im-
mature tfruits can be used for mak-
ing salad, picking 6-10 days after
anthesis of female flower. Varia-
tions were recorded within the line
for fruit colour, length, diameter,
weight, flesh content crispiness,
seed cavity and softness at imma-
ture stage of fruit. In these two lines,
anthesis of first female flower
(DAS) ranged from 43.7 to 44.5 at
6.4 to 6.6 number node where first
harvesting started from 53.8 to 54.4
days after sowing. The maximum
number of fiuit set and harvested
fruits per plant were in AHC 2-1,
i.e. 29.7 and 14.2, respectively. At
immature stage, the fruit weight,
length and diameter ranged from
285.8-294.4 g, 32.45-33.74 ¢cm and
3.47-3.64 cm respectively while the
flesh thickness ranged from 1.37-
.54 cm and seed cavity from 1.59
to 1.69 cm. Potential plants were
selfed for further evaluation and
improvement.

20

NRCAH



ANNUAL REPORT - 1997-98

pees g DIYRIREIA A TBUISSI0N] i

Sr0 £6'T reF nrs 8t LE'rs ot 16°S wi LT TP B1-9s€ MHY
Ad 10 91 ir'e £TS 8T &9 1'ST 69 e oL S0r  EBIFTOTMHY
S 9670 STt o't FE'L 801 L9601 ot L 1T £'€9 9°¢t 21007 MHV
S L60 61°¢ £Ts ws Fso1 157071 60T L9 13 179 $9f 41007 MHV
S rel 60'¢ Fes FI'L £06 91801 0t ¥T9 4 3rd 8F9 €9¢  E[-00T MHYV
S w1 167 8L'F L $°88 L¥ 6L 8l 16 1T°T ¥99 S€F  QI-SS1 MHV
AS 1251 rre wr 189 TrL 1L769 9°¢l1 659 4 rd 9°¢9 L1y BI-SSIMHY
Ad 50 we LR r8s ¥'19 tr9°Lo S d L99 6F'C +°89 98¢ U4T611 MHY
Ad 6t°0 L €y £e's 8°6s 19°6L 81T 1o £TT §'L9 t6€  ET61I MHY
AS L6'0 et S0's 10°6 18°<01  TI'96 sl Fr 9 L't 8¢9 t'0r  EI-601 MHY
) (AN! FeE <19 5L 18011 ¥E°L6 8Fl <09 4 8°F9 4 q1-66 MHV
d Fro Lre SO'F [ t898 €689 80T 19°¢ €1t = 7 rer El-€F MHYV
AS 96°0 67t 'S S0'8 18711 F1'86 %1 r8s €T 8799 Ser qI-9T MHV
AS LY0 8¢ rrs 96°L IS01L  1¥°011 <8l vL'S 1€ £'89 91¥ EI-9TMHY
d LE0 we % 4 we Fe'8F  BSC9 LA 1+'8 L¥e FsL Sty 4IEIMHY
Ad wo 88T 80°¢ 60°F L 2 A B~ Fst 96°L r0°T 8°9L SIr £ MHV

(sva

(wa) (w2) (w2) (wo) (3) (eyyb) 1uegd ey (w) #__,.MMMM “_J_H,H_N_H

Anpn | ssauoryy | ANARD | smawmip | isudL | IgERM plaiA /sunyp | sayaueiq piua) 1511 1811y
Jqeqae] ysatd untg nodf nnly untj untg JoroN JooN auly | saeg | ovsdeq aulr

(L661 uoosuow) roiyovy jo saur suisiwoad jo uonenjeay "¢ a|qeL

21

NRCAH



ANNUAL REPORT - 1997-98

The line AHC 13-1, AHC 13-2
and AHC 13-3 were categorised as
small fruited. Plants are
andromonoecious in sex form and
fruits can be used for salad at very
immature stage, i.c. after 3-6 days
of anthesis of hermaphrodite flower.
Fruits of'these lines were round, ob-
long to long in shape having dark
green, green to light green stripes
on the skin. Days to anthesis of first
bisexual flower was recorded
between 35.6 to 38.9 days after
sowing at 6.1 to 6.3 number nodes
on primary branches. The line AHC
13-1 recorded the maximum
number of fruit set (35.4) and har-
vested fruits (20.4) per plant where
first picking was started only after
50 days of sowing. The fruit weight,
length and diameter ranged from
75.7-140.5 g, 7.51-11.34 cm and
4.05-4.17 cm, respectively. In these
lines, flesh thickness ranged from
1.02-1.14 ¢m with soft seeded fruit
cavity (1.94-2.12 cm) at immature
stage (Table 12). Sclected poten-
tial plants were selfed for further
evaluation and improvement.

Evaluation of long fruited lines
of Cucumis species (monsoon
1997)

Fourteen lines of long fruited
Cucumis species were evaluated in
randomized block design with three
replications in rainy season of 1997.
Characters related to growth,

flowering, fruit maturity, yield and
quality were recorded for the evalu-
ation of these lines. However, major
emphasis was given on fruit charac-
ters like shape, size, flesh thickness,
crispiness and softness of seed at
immature stage. The characters like
drought resistance, fruitfly infesta-
tion and incidence of powdery mil-
dew were also taken into considera-
tion for screening of these lines.
Anthesis of first female flower was
recorded from 34.4 to 42.5 days af-
ter sowing. Fruits of these lines can
be harvested for use 8-12 days after
fertilisation of female flower, so that
the first harvesting was recorded be-
tween 50.2 to 56.8 days after sow-
ing. The maximum number of fruits
per plant (15.5) were in line AHC
2-1-5 and minimum (6.5) in AHC
2-1-6. Individual fruit weight (285.8
g) and length (28.4 cm) were the
highest in line AHC 2-1-5. The
maximum fruit yield (241.9 g/ha)
was also recorded in AHC 2-1-5 fol-
lowed by AHC 2-2-1 (210 g/ha) and
AHC 2-1-8(181.1 g/ha) (Table 13).
These high yielding lines were found
to be potential not only on the basis
of yield but also earliness, number
of fruits per plant and other fruit
characters such as crispiness and
taste at immature stage. Selected po-
tential plants of these lines were
selfed for further evaluation and im-
provement
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Evaluation of lines of small
fruited type Cucumis species
(monsoon 1997)

Eight small fruited lines of
Cucumis species were evaluated
during rainy season for growth,
maturity, fruit vield and quality
characters at immature stage with
three replications in randomised
block design. The immature fruits
of these lines afier 3-6 days of
anthesis of bisexual flowers can be
used as salad. The days to anthesis
of first bisexual flower and first har-
vest were at par in these lines and
ranged from 34.5-38.4 and 43.2-
46.1 days after sowing, respectively.
The maximum number of fruits per
plant were in AHC 13-1-1 (22.4)
followed by AHC 13-1-8(19.6). The
highest yield was recorded in AHC
13-1-8 (125.94 g/ha) closely fol-
lowed by AHC 1-1 (121.84 g/ha)
where individual fruit weight were
102.4 and 85.6 g, respectively. Both
the lines are potenual not only with
regard to vield but also fruit quality
characters (Table 14). The
selectedpotential plants of these
lines were selfed tor further evalu-
ation and improvement.

Evaluation of lines of small
fruited type Cucumis species
(monsoon 1997)

Eight small fruited lines of Cucuniis
species were evaluated during rainy
scason for growth, maturity, fruit
vield and quality characters at im-
mature stage with three replications
in randomised block design. The
immature fruits of these lines after
3-6 days of anthesis of bisexual
flowers can be used as salad. The
days to anthesis of first bisexual
flower and first harvest were at par
in these lines and ranged from 34.5-
38.4 and 43.2-46.1 days after sow-
ing, respectively. The maximum
number of fruits per plant were in

AHC 13-1-1 (22.4) followed by
AHC 13-1-8(19.6). The highest

vield was recorded in AHC 13-1-8
(125.94 g/ha) closely followed by
AHC 1-1(121.84 g/ha) where indi-
vidual fruit weight were 102.4 and
85.6 g, respectively. Both the lines
are potential not only with regard
to yield but also fruit quality char-
acters (Table 14). The selected po-
tential plants of these lines were
selfed for further evaluation and
improvement.
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GENETIC IMPROVEMENT

Mission B. Genetic improvement in arid horticultural crops

B.1. Improvement in pomegran-
ate

Pomegranate cultivar having
big size fruits with smooth, shin-
ing attractive coloured rind, soft
blood red and bold aril; good juice
content, high sweetness, low acid

content, prolific cropping potential-
ity, freedom from diseases and black-
ening of aril would be ideal. Keep-
ing these in view, hybridization work
has been initiated. The crossed fruits
were harvested and seeds have been
sown in the nursery to raise F1 prog-
enies.

VEGETATIVE PROPAGATION

Mission C. Rapid multiplication of propagules of fruit crops

C.1. 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 Capparis decidua and
Prosopis cineraria.

The cuttings were given dip
treatment in a solution containing
1000ppm IBA+1000 ppm thiamine
for 3 min. and then planted in poly-
thene tubes filled with sand and soil
mixture. The planting was done at
monthly interval and observations
on per cent sprouting were re-
corded. In Capparis decidua, the
ideal time for taking and planting
cuttings is in the months of

September-October when nearly 50
per cent cuttings sprouted and gave
rise to plantlets.

Bioassay of growth inhibitor

Since earlier results revealed the
presence of growth inhibitor in the
cuttings of Capparis decidua and
Prosopis cineraria, attempts were
made to identify and quantify these
substances in the cuttings by
bioassay technique.

The results revealed that ABA-
like substances are present in the
cuttings of Capparis decidua to the
level of 3.2 png per g of tissue. The
endogenous growth inhibitors may
thus play an important role in
rooting and sprouting of Capparis
cuttings.
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WATER MANAGEMENT

Mission E. Water management in arid horticultural crops

E.1. Effect of moisture conser-
vation technigues and nutrients
on the establishment of fruit
plants in arid region

An experiment was conducted
to study the effect of pit size (0,45
and 60 cm?® ) and filling mixture i.e.
(1) top soil + manure (1i) top soil +
manure + pond silt (iii) top soil +
manure + pond silt + fertilizers
(100:50:50). Combinations were
tried with four replications. The
data given in Table 15 depict that
maximum survival was recorded in
60 cm® pit size treatments followed
by 45 cm® and the least by without
pit plantation. In 60 cm? pit size the
highest survival was recorded in T6
and T7 treatments while 45 cm?® pit
size, the maximum survival was
recorded in T3 (top soil + pond silt
+ manure) followed in T4 (top soil
+ pond silt + manure -+ fertilizers).

Table 15. Effect of pit size and
filling mixtures on the growth pa-
rameters of pomegranate

; } Survival  Plant height Plant spread
TRERREA % (cm) : N-S x ERV(cm}
0.0em I, 595 60.3 62x65
45.0cm
TS+M T, 711 88.2 95x99
TS+M+PS Ty 720 90.1 100x96
TS+M+PS+F T'J 72.5 95.6 98x102
60.0cm
TS+M T; 8kL5 112.5 108x115
I'S+M+PS T, 82.0 112.1 I10x111
TS+M+PS+F T. 88.0 115.0 115x116

TS: Top Soil; M:Manure @ 10kg
Pit™ ; PS:Pond Silt; FI NP K,

1007

In the month of June soil mois-
ture content was statistically at par
in 60 and 45 cm® treatments and the
lowest moisture content was ob-
served in no pit treatment. In the
month of october, the trend was the
same as in June but the quantum was
higher. The relative water content of
leaves was at par in the 45 cm® and
60 cm? pit size when all nutrient ap-
plications were made and the lowest
in no pit treatment in plants planted
without pits (Table 16).

Table 16. Effect of pit size and fill-
ing mixture on the soil moisture
and plant water status

Months

Treatments

June October
Soil moist. RWC  Soil moist, RWC
(%) (%) (%) (%o)
0.0cm T, 89 74.3 10.5 82.5
45.0cm
TS+M T, 126 84.3 14.5 89.5
TS+M+PS T, 13.2 84.3 13.9 87.6
TS+M+PS+F T, 12,6 89.2 13.5 86.5
60.0cm
TS+M T, 125 92.5 15.0 88.5
TS+M+PS T, 134 92.1 14.3 89.5
[S+M+PS+F T 12,6 89.5 14.5 90.5

TS: Top Soil; M:Manure (@ 10kg
Pit' ; PS:Pond Silt; F: N, P_:K

100:™ 50 50

The data in Table-17 revealed that
nitrogen content was maximum in
60 cm? pit size followed by 45 cm?
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pit size. By using filling mixture
with manure alonc or manure +
fertigation alongwith top soil and
pond silt, the nitrogen content was
at par which indicate that fertiliza-
tion had no additive effect. The
phosphorus content in leaf was al-
most the same in all treatments. The
potassium content was the highest
in 60 and 45 c¢m® pit size treatments.
Zinc and iron contents were the
highest in 60 cm? pit size followed
by 45 cm® treatment while copper
was almost the same in all treat-
ments.

Effect of mulching on soil mois-

ture conservation and establish-
ment of pomegranate

The experiment was initiated during
monsoon season on Jalore Seedless
pomegranate which were planted at
6x4 m distance in 60 x 60 x 60 ¢cm
pits. Mulches like black polythene
(50 and 100 pn thickness, Hui (local
weed), castor leaves alongwith no
mulch were tried in four replications.
The preliminary observations indi-
cate that the black polythenc
mulches conserved sufficient mois-
ture for long time. The plant survival
was also more in black polythene
mulch treatment.

Table 17. Effect of pit size and filling mixture on leaf mineral

composition
Treatments N P k Zn Cu Mn Fe
(%) ppm

0.0cm T, 1.89 0.13 34 22 3 42 320
45.0cm
TS+M T, 2.10 0.14 .84 35 4 56 412
TS +M+PS T ) 0.14 90 38 4 60 400
S+M-+PS+F % 2.14 0.16 90 33 4 62 400
60.0cm
T$+M T, 2.18  0.16 1.90 40 4 59 415
IS+M+PS T 219 0.18 1.90 38 4 62 425
TS+M+PS+F T, 2.18 0.18 1.90 38 4 65 28
TS: Top Soil; M:Manure @ 10kg Pit' ; PS:Pond Silt; F: N, :P. K _,
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PLANTING MODELS

Mission G. Development of planting models in horticultural
crops for arid ecosystem

G.1. Intercropping inaonla with
various legumes

Three legumes, viz. clusterbean
(Cyvmopsis tetragonaloba), cowpea
(Vigna unguiculata) and moth bean
(Vigna aconitifolia) were sown as
intercrops in aonl/a orchard of
cultivar NA 6 and NA 7 during

Kharif 1997. Observations on soil
and plant characters were recorded.
Among the intercrops, clusterbean
was found to be the best with respect
to total biomass and nodule produc-
tion in sandy scils of Bikaner. Plant
growth was also improved by
intercropping.

PLANT PROTECTION

Mission I. Integrated pest and disease management in arid zone

horticultural crops.

I[.1. Diseases in fruits and vegeta-
bles

Ber

Powdery mildew: Symptoms of
the disease caused by Microsphera
alphirtoides f.sp. ziziphi appeared
during first week of November in
40 per cent of the germplasm col-
lection. The maximum incidence
(49%) was recorded during first
week of December and subse-
quently the intensity declined. Wild
genotypes like Z. mauritiana var.
rotundifolia and Z. nummularia

were identified as alternate host for
the survival of pathogen. Intensive
colonization of powdery mildew fun-
gus in the form of asexual conidia
and active mycelium in most of the
commercial varieties (Gola, Umran,
Seb, Kaithali, Sateda, Chhuhara,
Mundia) were observed. In all these
genotypes first symptom appeared
on immature fruits. Infection was
maximum on lower surface of the
leaves than on upper surface. Se-
verely infected young fruits dropped
but the pathogen could remain for
several days (40-50) on the
undersurface of leaves.
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Mildew incidence de-
pended on the climatic conditions
between period from November to
March during which the disease
normally occurs in ber field. In
general, the temperature (Max.
26°C, Min 9.7°C) and the RH
(Max.79%, Min. 46%) were avour-
able for disease development. How-
ever, maximum incidence was re-
corded when temperature ranged
between 8 and 10°C with 72 per
cent RH in the susceptible geno-
types. Powdery mildew coloniza-
tion was proportionately increased
with increase in RH rather than with
variability in the temperature. But
higher temperature (> 30°C) was
not favourable for further prolifera-
tion of the fungal propagules (Fig.
I & 2). The pathogen could switch
over to wild relatives like Z.
mauritiana var. rotundifolia and
Z.nummularia when susceptible
genotypes Gola, Kaithali,
Chhuhara, Mundia, Safeda and
Umran attained fruit maturity stage.
The pathogen could form its rest-
ing structures such as dormant
mycelium and cleistothecia in fallen
leaves of wild cultivated genotypes
during March-April. Preliminary
studies by spore trap technique
showed that conidia were carried by
mild wind up to a distance of 250m
from the point of conidial coloni

zation. Deposition of active spores in
the middle and upper portion of ad-
joining ber trees was common. Fun-
gicide spray (Karathane, 0.01%) at
fortnighly interval was found effec-
tive to suppress the disease up to less
than 10 per cent level.

Fruit rot: The disease caused by
Alternaria spp. was recorded during
January-March in some genotypes
like Gola, Banarasi Pewandi,
Akhrota, Chonchal, Katha Phal,
Golar, Pathani, Sua, ZG -3, Noki,
Katha, Kakrola Gola, Umran and Seb
alongwith powdery mildew infection
(Fig.3). Severe infection in unripe
fruits resulted in their shedding and
heavy yield loss. Further studies on
causal organism, mechanism of host
pathogen interaction, effective man-
agement practices and seasonal in-
fluence on the occurrence of the dis-
ease in ber genotypes are in progress.

Minor discases: Diseases like leaf
spots, red rust and mycoplasma like
organisms in addition to frost injury
were recorded in wild as well as in
few genotypes. Rust incidence was
mainly confined to Z. nummularia
and Z. mauritiana var. rotundifolia.

Pomegranate

Leaf spots: Spots are caused by
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Page for Fig No. 1

Fig. 1 Powdery mildew incidence in relation to environmental factors
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Bars represent the percentage of disease incidence in different varieties of ber. Lines indicate the variability in
environmental factors. Direct relationship between the higher relative humidity and maximum disease incidence is
represented. The pathogen could survive in Z nummularia at high temperature.
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Page for Fig No. 2

Fig.2 Powdery mildew incidence in relation to environmental factors
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Pomegranate

Leaf spots: Spots are caused by
Xanthomonas campestris pV.
punicae and Colletotrichum
gloeosporioides during November-
January. Genotypes like Kazaki
Anar, Jodhpur collection and Jalore
Seedless were highly susceptible to
bacterial leaf spot, (Table 18). In
case of fungal leaf spot Bassein
Seedless showed susceptible reac-
tion than rest of the genotypes (Ta-
ble 19). All other collections were
moderately resistant to both the dis-
eases.

Table 18. Bacterial leaf spot in
pomegranate germplasm

Genotypes Leaf spot (%)
Jalore Seedless 26.3
Ganesh 7.0
G-137 20.3
Kazaki Anar 56.6
Kabul (ITHR) 7.3
Mridula 2.5
Bassein Seedless 16.0
GKVK-1 2.7
Jodhpur Red 11.7
Dholka 4.0
Alah 12.3
Bendana Thin Skin 19.0
Jadhpur collection 75.0
Achik Dana 16.7

Table 19. Fungal leaf spot in
pomegranate germplasm

Genotypes Leaf spot (%)
Khog 7.5
Shirin Anar 15.0
G-137 14.0
Bassein Scedless 35.0
Alah 13.0
Kabul Yellow 8.5
Malta 12.3

Internal necrosis/ blackening of
aril: Pomegranate fruits were col-
lected from the market and studied
for the pathogenicity for this seri-
ous post harvest menace. Prelimi-
nary investigation on internal
necrosis/blackening of aril showed
the presence of fungal mycelium.
Microscopic sections stained with
cotton blue-lactophenol showed in-
tensive colonisation of coenocytic
mycelium in inter-and intra-cellular
compartments of arils. Studies on the
causal organism, etiology and effec-
tive management of the diseases are
being conducted.

Leaf blight: This disease caused by
Alternaria spp is observed on pre-
mature and mature leaves. Symp-
toms on leaves start with small ir-
regular spots which subsequently
enlarge with concentric rings with
dark brown margin. Severely in
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fected leaves dry leaving the twigs.
Presence of dormant mycelium and
conidia in the debris was observed
which may be responsible for fur-
ther spread of the disease. In the
nursery young seedlings of Jalore
Secedless were serverely affected by
this. Spraying of Diathane M-45 at
weekly intervals minimised the in-
cidence.

Date palm

Meristem rot: Botrvodiplodia spp.
is a major problem in newly planted
suckers. Twelve of 47 collections
were infected and some of them
(Khadrawy, Bairyam, Dayri,
Sabiah, Hayani, Zahidi, Migrafand
Muskat) completely dried as a re-
sult of infection by this fungus. Off-
shoots which failed to root after
transplanting were highly suscepti-
ble thuan the established ones. In
some varieties (Zahidi and Muskat),
meristematic rot caused by Bacil-
lus spp. was also recorded. Soil
drenching with copper fungicide
(copper oxychloride, 0.1%) at fort-
nightly interval was effective in
checking the infection and further
spread of the disease.

Graphiolaleaf spot: Although it is
a major disease, negligible level of
incidence was noticed during the
year in young leaves of date palm.

Cactus pear

Foot rot (Phytophthora nicotianae):
Twenty five per cent of the cactus
pear collections were infected. Dis-
ease incidence was maximum during
August-September. Successful con-
trol of the disease was achieved by
drenching with 0.1 per cent metalaxyl
(Ridomil) fungicide than
carbendazim 0.1 per cent at fort-
nightly intervals. Swabing of cut ends
before planting with metalaxyl was
very effective.

Anthracnose (Colletotrichhum spp.):
Disease symptoms were recorded in
pads and fruits in some collections
(23.5%). Most of'the fodder and fruit-
ing types were more susceptible than
the vegetable types. Severely infected
pads showed upward curling, and
shrinking of pads and premature
dropping of fruits.

Minor diseases: Disecases such as
wilt caused byFusarivum oxysporum
in A.No. 1248, 1326 and Biyanka,
pad rot caused by Alternaria spp. and
bacterial rot caused bu Erwinia
caratovara in A.No. 1237 were re-
corded in cactus pear collection.

Aonla

Drying of stems after pruning was
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noticed. Association of higher fun-
gal pathogen in stem having rot/
blackening has been observed. Past-
ing the cut ends with copper
fungicides (0.1%0) could reduce fur-
ther spread of the disease. Studies
to find causal organism and effec-
tive control
progress. Most of the plants were
highly susceptible to frost injury
during December-January.

measures are in

Cucurbitaceous vegetables

Table 20. Major diseases of
cucurbitaceous crops

A. Fungal
Downy mildew (Pseudopernospora cubenis)
Powdery mildew (Sphacrotheca fuliginea)
Fruit rot (Rhizopus sp., Mucor sp.)

B. Bacterial
Bacterial wilt (Erwinia aracheiphila)
Leaf spot (Xanthomonas campestris)

C. Viraldisease
Cucumber mosaic virus (CMV)
Watermelon mosaic virus (WMMYV)

D. Minor disease
Alternaria leaf spot (Alternaria cucumerina)
Foot rot (Fusarium solani)
Wilt (Fusarium oxysporum)
Anthracnose (Colletotrichum lagenarium)
MLO disease
Yellow Mosaic Virus

In watermelon (mateera), Watermelon
Mosaic Virus, fungal leat spot and
bacterial wilt were noticed.Powery
mildew and Cucumber Mosaic Virus
were common in most of the cucum-
ber lines. In severely infected vines,
flower and fruit formation were mini-
mised. Sterility of the whole plant was
common on infection at early stage.

In kachari, downy mildew, powdery
mildew and mosaic virus disease were
observed in 40-50 per cent of leaves
in most of the lines. Incidence of pow-
dery mildew and downy mildew in
some of the kachari lines like K-109a,
K-109b, K-115a, K-115b, K-200a2,
K-200bl, K-200b2, K-200cl com-
pletely destroyed the crop canopy and
fruits. Higher humidity forming mois-
ture film after rain occurrence fa-
voured disease development.

In these crops a severe outbreak of
fruit rot was recorded immediately
after rain. Thirty per cent of fruits were
completely rotten by the infection of
Rhizophus stolanifer and Mucor spp.
Seeds were colonized with the fungal
mycelium and zygospores.
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PLANT PRODUCTION

Mission K : Production of planting material

Plantation of progeny block: fruit species and their cultivars
Two hectare area has been devel- (Table 21) have been planted in this
oped as "Progeny Block" to obtain block. Provision of mist unit in
budwood for commercial plant pro- nursery structures have been made.
duction. Commercially important

Table 21. Status of Progeny Block at NRCAH

Crop Cultivars
Provision Already planted

Ber 8 4
Anola 10 O
Guava 8 5
Pomegranate 9 4
Bael 9 - 8
Sweet orange 6 3
Grapefruit 2 ]
Lime 8 2
Lemon 4 3
Mandarin 6 1
Mango 8 4
Khirni 2 2
Sapota 2 ]
Grape 10 3
Miscellaneous 50 20
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FARM AND CAMPUS DEVELOPMENT

To date, more than 40 ha farm
area has been developed.
Germplasm repositories and ex-
perimental plots of ber (8 ha),
pomegranate (4 ha), aonla (2 ha),
and date palm (3 ha) besides blocks
of vegetables (3 ha) and nursery
and progeny block (4 ha) have been
developed. The remaining area is
under seed production. 800 plant
of ber, 700 of aonla, 350 of pome-
granate, 300 of hael/ and 180 plants
of other fruit crops were raised in
respective blocks. More than 1000
plants of neem and other species are
being maintained in the shelterbelt/
windbreak plantation along the
fence of the farm. Approximately,
4000 running meter single row cas-
tor hedge was developed to provide
a microwindbreak to protect the ex-
perimental area.

About rupees one lakh was
generated as farm revenue through

sale of seed and other farm produce.
Massive land levelling and develop-
ment work is in progress to develop
the experimental plots in accordance
the master plan of the farm.

Establishment of in situ ber or-
chard

Two hectare rootstocks of
boradi planted during September-
October, 1995 were converted into
orchard of four cultivars (Gola,
Mundia, Kaithali and Umran) of ber
during July-October, 1997. Patch
budding was done on the in situ
raised rootstocks. It was observed
that Gola gave better success during
July and Mundia and Kaithali dur-
ing August, whereas, better success
in cultivar Umran was obtained dur-
ing September (Fig 4-6). In another
experiment conducted on cultivar
Gola with patch and | methods of
budding, patch budding proved bet-
ter than I budding (Fig7).
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Fig. 4 Sprouting in ber cultivars budded on 15th July
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Fig. 6 Sprouting in ber cultivars budded on 16th September
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Fig. 7 Effect of budding methods on sprout length in ber
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INFORMATION AND DOCUMENTATION

During 1997-98, a total 100 books
were procured while 5 international
and 16 Indian journals and periodicals
were subscribed. The library also sub-
scribed "CAPS CONTENTS" of 30

international and national journals from
INSDOC, New Delhi. At present, the
library has a collection of 425 books
and subscribes 5 international and 21
national journals.

HUMAN RESOURCE DEVELOPMENT

Samadia, D.K. attended training
the

on "The techniques in
exploration and collection of agribio
-diversity" under INDOUSAID,
PGR Programmes, NBPGR, New
Delhi, 20-29 September, 1997.

Sh. Sua Lal and Gulla Ram,

SSG-I (mali) obtained training in
aonla budding at SKN College of
Agriculture, Jobner during 16-18
August, 1997.
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PUBLICATIONS

Research Paper

Bhargava, R. Changes in abscisic
and gibberellic acid content dur-
ing the release of potato seed dor-
mancy. Biol. Plant. 39 :41-45,
1997.

Ezekiel, R. and Bhargava, R.
Influence of presprouting period
the content of endogenous growth

regulators in seed potato. Indian J.
Plant.Physiol. 3: 5-10,1998.

Pareek, O.P. and Vishal Nath,
(1997). Propagation of ber and
aonla. Agri-horticultural Society
Newsletter, Rome.

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

Pareek, O.P; Vashishtha, B.B. and
Samadia, D.K. (1998). Improvement

of arid zone fruits in India. Progress
and Strategies. In: Tree Science
Conference, 98, April 10-13, 1998,
New Delhi,pp-106.

Pareek, O.P. and Vishal Nath
(1998). Variability in Horticultural
traits of khejri in Thar desert. For-
est Genetic Resources Newsletter,
Rome.

Pareek, O.P. (1998). Arid Fruit Re-
search. In:Fifty Years of Horticultural
Research in India. ICAR, New Delhi.
In Press.

Singh, R.S. (1997) Note on the effect
of intercropping on growth and yield
of ber (Z.mauritiana l.amk.) in semi
arid region. Current Argic., 21 (1-
2):117-118.

Vishal Nath (1996). Processing tech-
nology of aonla for beverage industry.
New Agriculturist 7(2): 143-146.
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Extension/Popular articles

yrdtes s1t.dl., Rie stuv.oer. va Rrerrer
strer 1997. e {1 F 3teliv 3TUIEst |
wredter guren giEller Ienferenl stofviEicr
Bow, dlebrely | WY gasrerst-2: 1-7.

Sharma B.D. and Yadava, N.D. (1997).
Plant nutrient management in watershed
areas. In: Training manual on Water
Shed Development Training course.
Central Arid Zone Research Institute,
Bikaner p:52-54.

Sharma B.D. (1997) Sand dunes
stabilization techniques in Watershed
areas. In: Training manual on watershed
development. Central Arid Zone
Research Institute, Bikaner p. 87-90.

Books

Pareek O.P.,, Sharma B.D. and Sharma
Suneel (1997). Waste land Horticulture.
Malhotra Publishing House, New Delhi.

Reports

Annual Report 1996-97, NRCAH,
Bikaner

Annual Report 1996-97, AICRP on
Arid Zone Fruits

Vision 2020 Perspective Plan of
NRCAH.

Extension/Lecture

Dr. O.P. Pareek, Director provided
training on Research Project
Management to the newly recruited
Assistant Professor of RAU (Three
batches).

Samadia, D.K. delivered lecture on
"Vegetable Production in Watershed
arcas of arid region: In training
programme on watershed development
for WDT member, sponsored by
DRDA and organised by CAZRI,
Bikaneron 18.6.97.

Dr. Vishal Nath delivered following
lectures

1) dlers 3uviser wer HFstetla vd ulkveror.
oielr Jlaur &1 aresrer afdreror esrefesar,
ol veal 3ts[eAelisl wv=rretl, diawraly,
st - 18.6.1997.

i) wserl @1 #Hieta 3TIere 3 Hecd Ud
IweSrer, 3enst VINAT Uidrsior esrelesat,
pltt fersust o, dlesarer, dlapratz.

iil) wer 3=rst eronst &g venst, Rerfea
U HGT BT aelel, IEHIST HIAT 9ideior
wrefasar, it sttt @ow, dilosarer,
dleprsiv.

1v) wer gar eonst 8d Idiast, Ieler
wRAl utdreror corelassr, Pl Rrstier e,
dlesarer, dlaprstv.
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v) dlor mieT wergery qrerlt @l sl
SR evEtl, st YAl ulvreror ok,
ity fearsuesr s, dlesarer, dlepisiv.

vi) asreateras Terdfer 3t werars ditel =iz
Vel @l urlFeras Girstebrdl, 3IEel JRAT
ulRreror @riewa, @it (sust Pow,
dlesaier, dlepistv.

vil) arrfteear @l Taldrsst teterat a6l
otisti<plvl, 3arer vvar 9ldrsror <prefesar,
Bl frsust e, dlesarer, dlaisly.

viil) virwee g sultseor @6l otietasril,
3enet vrdar qldrsror corelasr, @l fasust

Th £ £ hY
bo, ditsdlicl, di<blciv.

Sh. R.S. Singh delivered following
lectures:

1) Cactus pear cultivation in arid region.
In WDT of DRDA, organised by
CAZRI, Regional Research Station,
Bikaneron 18.6.97.

ii) Ber and Pomegranate fruits
cultivation in arid region. In training
programme of state official of Soil and
Water Conservation deptt., Govt. of
Rajasthan held at CAD Hall, Bikaneron
28.6.97.

iii) Propagation of plants through
cuttings and budding in Udyan Sakha
Programme at K.V.K., Beechwal,.
Bikaneron27.9.97.

Dr. R. Bhargava provided training on
Research Project Management to the
newly recruited Assistant Professor of
RAU (Three batches) and discussed
with them the following topics-Project
formulation, Project budgeting, Project
monitoring, Project appraisal,
Documentation and Report writing.

Extension activities

Participated in exhibition on
"Environment and Nature conservation"
organised by 38 Med. Regt. C/o 56
A.P.O. held at Military Station, Bikaner
on29.11.97.

Radio Talk
dqtl. 3l. et (1997) gee 3l s

oy @ YT TeBIet g Ui, 3ttasraarvil
dleprale, Tastias 4.9.97.

fererier strer (1997) #ee g3 @ foo
Su=netl gt ustleren, suaprerardil dlaeisty,
festras 10..97.

Meeting/Seminars/Symposium

Dr. O.P. Pareek attended following
symposia/seminars:

(i) National Symposium on
Tamarindus indica organised by Forest
Department, Govt. of Andhra Pradesh
during 27-28, June, 1997 at
Biotechnology Research Centre,
Tirupati.
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i) Global competitiveness in global
market on horticultural commodities
and researchable issues, 9-10, Dec.,
1997, New Delhi.

Samadia, D.K. attended NATP
"Interaction Worshop' on Plant Genetic
Resources, NBPGR, New Delhi, 14-
15 October, 1997.

Rreme sirer wa fRSia smare wanfear o
Z AW grer urenfora, af2orsit sie Rrash
T HATHOT: FATT Ua Ieygoser Farwer g
arenfora <F Raefer oreformer (12-13 573
1997) s1fSra wI3cSarer sraeT, Slahrale 31 JIToT
fesarr |

Dr. Vishal Nath participated in training-
cum-consultation workshop on
collection, conservation and registration
of germplasms at NBPGR, New Delhi
during 10-12 September, 1997.

Dr. O.P. Pareek attended following
meetings:
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i) Director's Meeting of ICAR
Institutes/NRCs with Secretary, DARLE
and DG, ICAR at New Delhi on 5-6
May, 1997.

i) Divisional Meeting of
Horticultural Institutes being chaired by
Dy. Director General (Hort.) at New
Delhi on May 6, 1997.

iii) Project Directors Meeting under
the Chairmanship of Director General,
ICAR at Krishi Bhavan, New Delhi, 27
August, 1997,

Sh. R.S.Singh attended Dist. Task Force
& STED Project (Deptt. of Sci. &
Tech., Govt. of Rajasthan) Advisory
Committee meeting in collectorate,
Bikaneron 28.7.97.

Award of Ph.D.degree
Samadia, D.K., Scientist (Horticulture)

was awarded Ph.D. from Rajasthan
Agricultural University, Bikaner.
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FINANCES

Budget estimate and expenditure incurred during 1997-98 are given in Table-22

Table 22 : Budget estimate (BE), revised estimate (RE) and expenditure incurred
during 1997- 98 (Rs in Lakhs)

Head BE RE Expenditure
Pay and allowances 5.00 18.80 18.79
TA 1.50 1.50 1.50
Other charges including 30.00 30.00 30.00

equipments

Works 73.50 73.50 73.50

Total 110.00 123.80 123.79
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VISITORS

Dr. R.K. Rajput, Ex-Project Director,
DWMR, Patna (Bihar)-801505

Dr. N.K. Mohta, Principal Scientist
(Agronomy), IARI, New Delhi-110012

Dr. VK. Patil, Ex-V.C., Marathwada
Agricultural University, Prabhani.

Dr. Phool Singh. Professor of Plant
Physiology, CCS HAU, Hisar.

h

Dr. LS. Singh, Head Department of
Horticulture. ND, University of Agric.&

Tech, Kumarganj, Faizabad

Dr. V.N. Pathak, Director, Academic
Staff College & Distance Education,
RAU, Bikaner.

Dr. B.S. Chundawat, Principal. Aspee
College of Hort. & Forestry, GAU,
Navsari.

Dr. B.D. Kalla, Ex-Minister, Govt
of Rajasthan.
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First Research Advisory Meeting of the Centre

Members of Research Advisory Committee at Farm
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Scientific
Dr O.P. Pareek
Dr. B.B. Vashishtha

Dr. B.D. Sharma

Dr. R. Bhargava

S

1. R.S. Singh
Dr. Vishal Nath

Dr. D.K. Samadia

w

1. P. Nallathambi

Smt. C. Umamaheswari

Administration
Sh. R.G. Acharya
Sh. Ayaz hmed

Sh. V.K. Pandey
Sh. Shaji C.P.

Sh. Rajesh Daiya
Sh. Kuldeep Pandey
Sh. Rakesh Swami
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STAFF

In Position (As on 31.03.1998)

Director

Principal Scientist
(Horticulture)
Scientist (Sr. Scale)
(Soil Science)
Scientist (Sr Scale)
(Plant Physiology)
Scientist (Sr Scale)
(Horticulture)
Scientist
(Horticulture)
Scientist
(Horticulture)
Scientist (Plant
Pathology)
Scientist (Plant
Pathology)

Asst. Admn. Officer
( On deputation )
Asst. Fin. & Acc.
Officer

Assistant

Jr. Steno

Jr. Clerk

Jr. Clerk

Jr. Clerk

Technical

Sh. P.P. Pareek
Sh. M.K. Jain

Sh. Udai Vir Singh
Sh. Sanjay Patil

Sh. Dinesh Kumar

Sh. B.R. Khatri

Sh. Vinod Kumar

Sh. P.R. Singh

Sh. Satpal

Sh. Ashok Kumar Mali

Supporting

Sh. Shiv Dayal

Sh. Ghan Shyam

Sh. Rawat Singh

Sh. Sua Lal

Sh. Birdhi Chand

Sh. Gulla Ram

Sh. Shiv Lal

Sh. Mohan Lal

Sh. Manoj Kumar Vyas

Hindi I ranslator

Sr. Computer (T-1I-3)
Field Tech. (T-I1-3)
Artist-cum-
Photographer (T-I1-3)
Lab. Tech (T-11-3)
Computer (T-1)

Field Tech. (T-1)
Field Tech. (T-1)
Gypsy Driver (T-1)
Tractor Driver (T-1)

SSG-II
Messenger
Mali

Mali

Mali

Mali

Mali

Mali
Messenger
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Transfers Mrs. C.Umamaheswari, Scientist
Sh. P. Nallathambi, Scientist (P.Pathol.) (P.Pathol.)

joined NRCAH on 11th July, 1997 on ) ) N N
transfer from Sugarcane Breeding Sh. Dinesh Kumar, L.ab. Tech. (T-
Institute, Coimbatore. 11-3)

Appointments Sh. Rakesh Swami, Jr. Clerk

Dr. B.B. Vashishtha, Principal Scientist Sh. Manoj Kumar Vyas, Messenger
(Hort.)
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APPENDIX -1

Sanctioned staff strength as on 31.03.1998

Cadre Strength Filled Vacant
Scientific 21 09 12
Administration 12 07 05
Technical 12 12 Nil
Supporting 09 09 Nil
Total 54 37 L7

Acknowledgement

Thanks to all the staff of the NRCAH for successful conduct of different
activities.
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ALL INDIA CO-ORDINATED RESEARCH
PROJECT ON ARID ZONE FRUITS

Surveys were conducted to identify and
to collect the useful plant types which
included elite date palms from Dhrub
(Mundra, Gujarat), an early ripening
ber from Ghazipur (Faizabad), two ber
genotypes (Sardarkrushinagar), wood
apple types (Rahuri and Aruppukottai),
some tamarind types (Aruppukottai),
aonlatypes from Pratapgarh (Faizabad)
and six bael types from some district of
Uttar Pradesh.

Ber cultivar Gola (at Anantpur)
and Umran (at Rahuri), performed the
best, whereas at Aruppukottai, Kaithali
and Banarasi and at Jobner Umran and
Gola gave the highest yield. Varietal
trials on fig at Bangalore, indicated
highest yields in Deanna on Brown
Turkey rootstock. Cultivar Island Gem
of custard apple showed highest vigour
at Rahuri. In pomegrante, cultivar
Ganesh gave the highest yield at
Anantapur, while at Rahuri Mrig bahar
crop of cultivar Bassien seedless was
found to be the best. In date palm, doka
stage was recorded during June 2nd to
July 3rd in most of the varieties at
Jodhpur. At Bikaner, cultivars Halawy,
Khuneij, Barhee, Sewi and Khalas were
considered good for fresh eating being
free from astringency. Poona fig
recorded the highest fruit yield at
Anantapur.

In pomegranate, promising hybrid
Ruby derived from multiple cross
combinations, has been identified at
Bangalore, cultivar Mridula (Ganesh x
Gulsha Rose Pink) has been developed
at Rahuri. Hybrid Arka Sahan of custard
apple has been released from Bangalore
with high yielding ability and long shelf
life. At Faizabad, highest fruit set in
aonla was recorded in open pollinated
condition when more than one cultivar
was planted in one orchard/block.

In-situ water harvesting in ber at
Anantapur and Aruppukottai with 5%
slope proved better while at
Sardarkrushinagar plants without any
slope performed better. The experiment
ondrip irrigation is in preliminary stage
at the centres. However, at Rahuri
irrigation on 20 and 40 per cent wetted
area basis at alternate days seemed
promising. At Anantapur, irrigation with
5 drippers on 50 per cent wetted area
basis on alternate day resulted in
maximum growth. At Sardar
krushinagar, highest yield was recorded
by irrigating on the basis of 20 per cent
evaporation replenishment.

Mulching with black polythene at
Faizabad in aonla, at Bawal in ber and
at Bikaner in date palm proved
promising. Organic mulches withAAerva
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persica and A. tomentosa (bui) at
Bikaner in date palm and paddy husk at
Anantapur and Rahuri in pomegranate
were also adjudged effective.

Nutritional studies conducted in ber
revealed that application of 500 -750g
nitrogen resulted in best growth and
fruiting at Jobner. At Rahuri split doses
of'250g N, 250g P and 50g K per tree
(single dose) gave the high yield.

At Abohar application on 2000 g
N+ 500g K produced the highest fruit
vield (96.6kg per palm) in Medjool date
palm.

Rootstock experiments in progress
at Faizabad and Jobner showed vigorous
scion growth on Z. rotundifolia whereas
Ziziphus nummularia had minimum
scion growth. /n situ raised rootstocks
produced vigorous scion growth in ber
than on rootstocks raised in polythene
bags at Faizabad.

Softwood grafting during March
in custard apple at Anantapur, chip
budding in fig and patch budding in
aonla at Rahuri during July-August gave
the highest success. In date palm,
offshoots planted with earthen ball gave
better survival at farmer's field in

Kachchh.

At Aruppukottai, Kaithali ber

planted at 8x3m gave the highest yield
of 85.6g/ha). At Sardarkrushinagar also,
closer planting gave the highest fruit
yield (80.8g/ha) in cultivar Umran but
vigour was more in wider spacing. At
Abohar, Blood Red and Valencia Late
sweet oranges and lemon performed well
as intercrops between date palm. At
Mundra, sapota, pomegranate and citrus
plants failed to survive due to high
salinity and scarcity of water.

Techniques for preparation of
chhuhara, jam and beverages from dates
have been standardised at Mundra. Jam
from local red type and chutney from
Zahidi cultivar scored the maximum
organoleptic scores.

On screening of ber varieties, it
was observed that cultivar Mehrun,
Chinese, Dandan, Bhavnagri, Vikas,
Ajmeri, Banarasi were less susceptible
to bark eating caterpillar at
Sardarkrushinagar. At Bawal, cultivars
Sanaur-3, [llaichi, BS-1, BS-2, Sanaur-
7, Banarasi Kadaka, Kathaphal, Reshmi
and Nauki were less susceptible to ber
fruitfly. At Jobner, Kaithali was the least
susceptible, while at Sardarkrushinagar,
Chinese, Mehrun, Mirchia, Illaichi,
Reshmi, Dandan, Surti Katha, Karaki,
Ajmeri and Shamber cultivars were less
susceptible to the pest.

In her fruifly is a serious pest in
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north-west India while in southern
states, fruit borer is more serious. In
Gujarat, both the pests were found to
cause damage. Spittle bug was also found
to cause damage in Rajasthan and
Gujarat.

At Bawal and Anantapur 3 sprays
at 15 days interval, with 0.03 per cent
monocrotophos, second with 0.05 per
cent fenthion and the third with 0.1 per
cent carbaryl + XL.R (IIl) proved most
effective against fruitfly. At Jobner, two
sprays with 0.03 per cent
monocrotophos and one with 0.1 per
cent carbaryl gave best control.

In custard apple, the incidence of

mealy bug was more pronounced during
October-November at Rahuri while that
of scale insects on date palm was
maximum during December-January at
Bikaner. Galls formed by the mites on
the old branches of her were common
in Weir (Bharatpur) while red palm
weevil and rhinocerous beetles were
common in date groves of Kachchh.

Studies on screening of ber
cultivars against powdery mildew
showed that Katha Phal, Kishmis,
Narma, Sanaur 3 and BS 1 at Bawal,
Sev and Illaichi at Jobner and Seo,
Tsabtaso, Chinese, Sukhawani, Charlhi
and Deshi Alwar at Sardarkrushinagar
were resistant. At Bawal, Illaichi, Laddu,

Chonchal, Poona, Kala Gola and Katha
Rajasthan were observed to be resistant
to Cladosporium leaf spot.

At Sardarkrushinagar, Russian
Seedling was found to be resistant
against leaf and fruit spot of
pomegranate. Aornla cultivar NA 6, NA
8 and Francis were moderately
susceptible to rust at Faizabad. At
Anantapur, Pink's mammoth custard
apple was found to be resistant against
leat’ spot discase.

Epidemiological studies showed
that powdery mildew incidence increased
from October reaching a peak by
December at most of the centres. At
Jobner, its incidence was associated with
the maximum temperature of 28-32" C,
minimum temperature of 6.9-11.8°C,
morning RIH 62-68 per centand evening
RH 21.24 per cent. At Rahuri, the ideal
conditions for disease development were
30-38"C maximum temperature, 20°C
minimum temperature, 84-85 per cent
morning RH and 55-57 per centevening
RH with 5-7 sunshine hours per day.
At Sardarkrushinagar, the conditions
which favoured disease development
were maximum and minimum
temperature, morning and evening RH
were respectively, 38.5°C and 21.4°C,
64 per cent and 29 per cent.

The leaf and fruit spot of
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pomegranate was found to be maximum
at Rahuri, when 29.9°C maximum
temperature, 21.4°C minimum
temperature, 87 per cent morning RH,
61 percentevening RH and 3.8 sunshine
hours per day prevailed.

The maximum occurrence by the
r u s aonla at Chomu
appeared during middle of August was
associated with maximum temperature
of'25.4-34.5°C, minimum temperature
01'5.2-24.6°C, morning RH 78-83 per
cent and evening RH 26-53 per cent.
Fig rust started appearing by the end of’
September and reached a peak in
January when maximum temperature
was 3 1°C with morning RH 80 per cent
and evening RH 43 per cent.

At Bawal (Haryana) Graphiola
leaf spot of date palm appeared during
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September when the prevailing climatic
conditions were 20-23°C maximum
temperature with 78-91 per cent
morning RH and 57-58 per cent evening
RH.

Post harvest rotting of fruits is a
serious problem in some arid zone fiuits.
The fungi associated with this malady
have been identified. In ber rotting in
Local, Umran, Seb and Gola culiivars
was caused by Alternaria altersicira and
Fusarium solani at Jobner. Aspergillus
niger and Cladosporium oxysporum
were also found associated with rotting
of ber fruits. At Bikaner, pre harvest
spray of 0.1 per cent carbendazim and
0.4 per cent copper oxychloride have
effectively reduced the rotting of
harvested berries of Khadrawy and
Medjool cultivars of date palm.
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arles ulctdast 13T
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