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PREFACE

Tl"be stiff competition from other cheaper sources of edible oils has made it
imperative to 0iversify groundnut use for purposes other than oil, i
grounonut agricu[mre f;as to remain con-:mevcia[[y viable. Wf;i[e pre )aving
a holistic Perspetive Plan for groundnut vesearch, a good amount o tLougbL
has been given on this aspect. We have spent a substantial antount of time
on drafting the Perspective plan until 2020 under the dynamtic [eadership
of Dr. R.S. Paroda, our Director General.

During the year 1096-97, basic, strategic and app[ieb research continued on
crop improvement, understanding bmu?bt mechanisms, vefining integrated
pest management package, newer, simpler and better techniques for quality

assessment and cropping systems research.

Human resource development was given a special thrust at all the strata for
optimum utilization of the manpower.

Technology trasfer activities includi

IVLP programme were organizeo at t

1ng training of farmers under the TAR-
ge Centre

We ave putting all possiHe efforts to fu[fi[ our manoate. Any valuable
suggestions is always welcome for continuous improventent of our Centre.

The kind assistance from various covers i the preparation of this report is
sincerely acknowledged.

A. Bandyopadhyay

Director
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Lal-?m vear 199607 marked the schuation of thinking get a perapective of research achivilics of NRCG
up to the vear 2024 Developmant of human tesourve and atliaation of farm land for fetching better

monelary returns wore given 8 lesh impetus

Support o the natioital groundaul mmprovement programme contigued and %54 pumphun ALCoationg,
rxived at Hhubaneshwar fanm, were supphied 1o three ATCRIGY centres and other users Anang 140D

crmplasm avesssions and 30 released cultivars evaluated for vield and other traits, 1% were found to be

i

highly suscephible to Rhizoctonia hmb ot 107 resistant to and 8 tolerant of both leal spots and rust in
s1oeverosse to chatactenze and evaluaie 70 commercial caltivars for 43 agropomic and stu.rrphnin;_{ical
trats, signthicant differences attributable to four habit groups, werle observed for most of the vield
traits, From among the 56 accessions screened. 11 were dentified as promising for resistance to botic
and aliotic stresses. Fleven large-sceded virginia accessions were cvaluated for their vicld and
confectionery wrats. The seed o1l content of 70 cultivars and 14 large-sceded accessions ranged from
181 10 33 0%, Among the 70 cultivars screened for resistance to foliar leat spots and rust. ALK-1,
CSMG $4-1, and ICGV 86590 showed multiple resistance. whereas TG 28 showed resistance only to
ELS and Girner 1 only to rust. Under joint ICRISAT-NBPGR-NRCG germplasm cvaluation programme.
200 accessions supplied by the ICRISAT were evaluated at Bhubaneshwar farm. The mformation
emanating from various evaluation and characterization trials was used for updating the germplasm

information data base of the centre,

Generation. maintenance. and evaluation of segregating material and advanced generation material were
among the important activities of crop improvement programme. From advanced generation trials, 181
promising cultures were selected and from vield evaluation trials. 5 cach ol spanish. virginia and HPS
tvpes were selected as high vielders. In mutation breeding experiments, 33 promising mutants were
selected from M3 generation of the cultivar Girnar 1. Varying degrees of male sterility could be achieved
by using chemical gametocides and irradiation. Valeneia types, though low yielders, were found to have
higher reproductive efficiency. Three genotypes, PBS 11008, 11015, and 11050 were identified for their
high reproductive efficiency in drought conditions. Four genotypes, PBS 11014, 11040, 20023, and
21018 were identified to be tolerant of iron chlorosis. High to moderate degree of resistance was observed
in 19 genotypes for leaf spot, in five for late leaf spot, in 11 for rust, in 14 for dlternaria blight. and in

6 for leaf miner.

Interspecific hybridization and development of in vitro multiplication techniques had been the important
activities of the Geneticists. Besides maintaining 14 interspecific hybrids and their 40 spontaneous
hexaploid progenies. 44 promising advanced generation lines of interspecific derivatives and 333 PStV
free advanced breeding lines were multiplied. In experiments with tissue culture, Blayeds medium was
found to promotc more in vitro flowering than that by MS or BS medium. Differences in the patterns of
changes in the activitics of cytoplasmic and ionically bound polyphenol oxidase and also of free and
bound peroxidase, were observed in regencrating tissues over the period of growth. Genotypic differences

were observed in response of wild species in respect of multiple shoot formation from
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for groundnut had its best effect when N was applied in split dose- one half as basal and another half as
spray of 2% urea on mulch at 20 DAS.

Plant physiologists continued their quest to better understand contribution of various physiological
factors to pod yield of groundnut. It was shown that the association between carbon isotope discrimination
("C/C) and specific leaf arca could be used for screening groundnut genotypes for water use efficiency.
Selection for tolerance of moisture deficit stress could be done on the basis of high transpiration cfﬁ::icncy,
transpiration and harvest index. Drying of produce at temperatures 35-40°C was found to be most
optimum for retaining seed viability during post harvest storage. Seeds obtained from immature pods had
a lower seed viability than those obtained from the mature pods. Variation was observed among the

spanish types too for fresh seed dormancy and two cultivars, viz. SB XI and Jyoti did not show any in
situ sprouting.

Studies on the mineral nutrition of groundnut had been the another important area of research for plant
physioloists. Application of Ca, K, and B either individually or in combination, improved the pod
filling, which was also reflected as high 100-seed mass and high pod yield. Pod yield could be enahanced
by combined application of Fe, Zn, and B through drip irrigation. Soil application of FeEDDHA and Fe-
citrate was found effective in preventing lime-induced Fe-deficiency chlorosis. Furrow placement gave a
positive response for most of the nutrients but response to seed dressing was seen only for limited

nutrients, viz. FeSO,, MnSO , ZnSO, and CaCl,. However, sced dressing by boric acid and copper
chloride had deleterious effects on seed germination.

Enhanced realization of potential of soil microflora in promoting productivity of groundnut had been an
important arca of research. PSF1, a fungus isolated from groundnut rhizosphere was identified to be
efficient in solubilising tri-calcium phosphate. Through enrichment techniques, 10 pendimethalin
degrading and 5 chlorpyriphos degrading bacteria were isolated. Efficient strains of Bradyrhizobium and
PSMs were supplied to AICRP(G) centres and SAUs.

Besides providing service to the other scientists by evaluating quality of their experimental produce, the
biochemist continued efforts to develop new techniques for evaluation of quality. Potential of near-infra
red transmittance spectrophotometry for determination of oil content of groundnut seed samples in a
non-destructive manner was demonstrated. A theoretical exercise with published data on amino acid

analysis of groundnut sceds indicated that the nitrogen-to-protein conversion factor for groundnut seeds
may vary between 5.3 and 5.7. '

Human resource development was given a special emphasis by deputing non-scientific as well as scientific
staff to undergo trainings imparted by other organizations and also by organizing trainings by harnessing
expertise available in-house. The topics and venues of trainings were: Improvement of Quantitiative
Traits in Crops, TNAU (Coimbatore); virology, SV University (Tirupati); Modelling for Drought
Resistance ICRISAT (Patancheru), Bt technology; NRCPB (New Delhi); Advanced Molecular Biology
Techniques, IARI (New Delhi); Agricultural Research Financial Information Systems, NAARM
(Hyderabad). An in-house training Use of Computers in Day-to-day Work was organized for the members
of staff. A trainers training programme on management of aflatoxin under IPM was arranged in Hyderabad
under UNDP funded project. On the occasion of World Food Day, the 16th October, 1996, a Farmers’
day was organized at the centre.

15
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Whe National Research Centre for Groundnut (NRCG) was established in the year 1979 by the
Indian Council of Agricultural Research (ICAR) with the following mandate.

¢  To conduct basic and strategic rescarch for increased production
and quality of groundnut

¢  Todevelop appropriate production technology for different growing
situations and systems

¢  To supply segregating breeding material to the national network
for location specific selections

<

To act as a national repository for groundnut genetic resources
&  Todevelop linkages with national and international organizations
for research on various aspects

¢  To extend consultancy and expertise

The research acﬁﬁtjes of the Centre are carried out by nine scientific sections: Genetic Resources, Plant
Breeding, Genetics and Cytogenetics, Agronomy, Biochemistry, Plant Pathology, Entomology, Plant
Physiology and Microbiology. Eighteen research projects have been formulated (annexure 1) to suit the
* Centre’s mandate and appropriate strategies are followed for the successful implementation of these
projects. In addition, three externally funded projects are also being implemented at the NRCG. The
supporting sections of the Centre are: Library, Farm, Establishment and Audit and Accounts.

The NRCG is located 4 km away from Junagadh main town on the J unagadh-Ivnagar Road, J unagadh
is connected by road and a metergauge railway line to Ahmedabad, which is 376 km away. The
nearby airports are Keshod which is 35 km away and Rajkot which is 110 km away.

The Centre lies on 70.36°E longitude and 21 31°N latitude at an altitude of 60 m above mean sea
level The land scape of the area is generally falt. The soils are medium-black and shallow, with

depths ranging from 6” to 18"

The climate of this area s semi-arid with a rainfall ranging from 800 to 1000 mm. The
rainfall is highly erratic and more than 90 per cent of the rain is received during June to
September with several intermittent long dry spells. The monsoon rains generally commence
by the third week of June but sometimes delayed till the first week of August. The winter
showers are meagre and rare. The drought is a rule rather than an exception not only for

19
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GENETIC RESOURCES

project: Collection, maintenance, evaluation, documentation and

distribution of cultivated groundnuts and related Arachis
species. |

(N.R. Bhagat. K. Rajgopal, K. Chandran {fill July 31, 1996), P. Paria, M.P. Ghewande, V. Nandagopal.,
AL Singh and J.B. Misra)

A. Collection

Seeds of sixteen released groundnut cultivars were assembled for characterization and evaluation.

B. Distribution

- Seventy five accessions were supplied within the Centre to Entomology (2) and Plant Breeding (73)
sections and 550 germplasm accessions were supplied directly from Off-season Centre, Bhubaneshwar

to three AICRP(G) centres. The distribution of germplasm directly from Junagadh remained suspended
due to peanut stripe virus (PStV).

C. Maintenance of Arachis species

To avoid perpetuation of PStV infection, wild species maintained in plots were destroyed after harvesting
the pods and 13 PStV-free Arachis species were maintained in the concrete pots.

D. Maintenance and preliminary evaluation of cultivated germplasm

The entire working collection maintained at the Centre was destroyed, duc to a direction given by the

" Chairman SRC to control PStV, Systematic approach to eradicate PStV from this location having continued,
rejuvenation and replenishing PStV free collection was being undertaken at Gujarat Agricultural University
(GAU), Sardar Krushi Nagar and NRCG Off-season Centre, Bhubaneshwar, Orissa.

(2) GAU - Sardar Krushi Nagar Campus
A set of 750 accessions picked out at random from the base collection at NBPGR, New Delhi were
brought to the Centre and subjected to ELISA test. Seven hundred and thirty PStV frec accessions
were sown at GAU, Sardar Krushi Nagar Campus. Eighteen accessions failed to set pods and pod
yic;ld in 71 accessions was less than 10 grams. The pod recovery in 640 accessions was satisfactory.

(b) Off-season Centre, Bhubaneshwar
~ About 1400 germplasm and 50 released cultivars sown in kharif 1996 for seed multiplication and yield
. evaluation were also scored for their reaction to major foliar diseases (carly leaf spot, late leaf spot
- and rust) and Rhizoctonia limb rot, at pod filling stage under natural epiphytotic conditions. Eighteen
23
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susceptible to Rhizoctonia limb rot, 107 accessigng Were

. : Tey;
cases. The accessions resistant 1, and Y

accessions were found highly

ere tolerant of the threc major foliar dis

and 8 w 05 showed similar reaction in kharif 1996 also.

" three foliar diseases in kharif 19

e <

(c) Characterization and evaluation of released cultwarsl e

Thé characterization and yield evaluation of 70 released cultwar-s (virginia bunch (I-'{Y B). lg, "ifgi,»t :
R : 2 and spanish (VUL) : 35) was undertaken in RBp Sk

runner (HYR) : 17, valencia (FST) : 2 and sp _ _ . th by,
replications. The collection was scored for 45 agro-morphological traits, .pertamn.lg I.O Plalllt 9), fly,
(3), leaf (7), stem (3), peg (2), pod mass (10), pod (7) and seed (4) in assomat:ox? mtb the ke
breeders. Correlation analysis of last year data did not reveal any trend between major vield tra
The cultivars showed overlapping of many qualitative traits and it was difficult to identify Cultiy,
based on a common set of characters. The identifying set of characters will vary from Cultivar
cultivar or group of cultivars. For cxample, colour or variegation on testa could be used.as a key tog
entity of some cultivars viz,, TMV 10, Chitra, CSMG 84-1, M 145 and ALR 1. The Smooth py
surface as in JL 24 (but pod constriction is moderate) and TAG 26, or large seed size as in BAY i
(with red testa), B 95 and TKG 19 A etc. The pods in ICGV 86590 were mostly three seeded wj
moderate pod beak, constriction and reticulation,
The collection showed significant variation for all the vield related traits (Table I). The highest py
yieldm™ was recorded in GG 3 (108 g) followed by GG 13 (101 g). The 100-seed mass (HSM) was th
highest in cv. BAU 13 (85.0 8) whereas it was the lowest in MH 4 (23.6 g).

Table 1. Mean (M), Range (R) and Mean Sum of Squares (MSS) of 10 agronomic traits i
70 released cultivars

o
Pod bearing plants (%) | o3 | _ 84-100.
Fodyieldm@y | 0 57 e 08

Pod length um) | 24 3031

SOOI E e e B
Sound mature seed (%) | 87 R TN e
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. Variations In pod yicld_m'z__ HSM and days to maturity were high whereas pod and sced features, in
general, showed a narrow range. The cultivars screened for major foliar discases in ficld conditions wz
ELS. LLS and Rust indicated multiple resistance in ALR 1, CSMG 84-1 and ICGY 86390 with i
score 3 to 6, whereas Girnar | was found resistant to rust (score 3). The oil content in seeds of these
cultivars was estimated using specific gravity method. The ol content ranged from 43.110 55.0 %. In 44
accessions, oil content ranged from 50.0 to 55.0 %, the highest (53.0%) being in ¢v.GG 20.

(d) Evaluation of special-feature groundnut accessions

The trial with 36 accessions belonging to four habit forms (HYB 13, HYR 15, VUL 14, FST 14) was

repeated in kharif 96, to identify accessions with high yicld potential coup led with resistance to or tolcrance

of major biotic and abiotic stresses. The collection was ficld-planted with two checks for each habit type,

and scored for vicld and yicld related traits. Pod yield. m™ ranged from 42 to 231 g, shelling outturn from 58

0 74. sound mature seed from 59 10 97 % and HSM from 25 to 58 g in the collection with corresponding
~ gencral means for these traits were 118 (g), 67 (%). 84 (%) and 39 (g) respectively. (Table 2).

Table 2. Mean (M) and range (R) for 9 agronomic traits in 56 special-feature accessions

— Py [sp_[sMs [mswmmemeL [ PW | SL ISW
HYB(3) | | ' 1

Mo 67 i i 81 2% 12 13 77

R 42167 5874 | 5981 2558 | 47-117 | 2034 | 1045 | 10-17 | 7282
HYR(15) _

Mg 6|76 40 82 2 12 13 77
R .. 67-189 174 | 6684 | 3149 | 67100 [ 2328 | 1D 12-14 | 7380
[ FSTO)

M 1M 64 9 37 95 27 12 12 77
R 104231 | 873 | 869 2842 | 70:112 | 213) 11-13 11-13 | 7280
VUL(14) '

Mos .6 94 34 7 o 1 1l 77 .
| -:R o 93—162‘_- a7 | w97 | 2850 | SIS 1927 | 10412 | 10-13 | 7385
Moe e s 8 5 1 B LT
;M'S'S 3634?2' 3111- 57840~ | 2563~ | 73005 | 313 263~ | 459 | 023
e a6 7 [m | w1 | LT 13
N T . HSM=100 seed mass(g).

P \ - o i d 2 _..SP-——.sthin %, SMS = sound maturc seeds(%).
- I?I\i;i\} =pl%%\1:1)zld rlr?assf %;), PL = pod Ic%lg:h (mm), PW = pod width (mm). SL = sced length (mm), SW
= seed width (mm), ~ = Significant at 1 %.
- L 25
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ultivars of the ssp./ypogaea was however, not encouragip,

The yield performance of long duration ¢
ccessions identific

due to end-season soil moisture deficit stress. The yield related traits of promising

for further evaluation on the basis of pod yield is presented in Table 3

g accessions identified in the collection on the basis of five economic traits

Table 3. Promisin
CC | Vit | PYM:[(SPCA) | “SMS () | HSM ()
HYB
5190 NCAc2242 167 71 75 40
7720 NS 74 145 74 7? 4]
Control 115 71 85 46
HYR
1463 NCAc 2309 186 65 76 45
6987 ¢ G201 189 73 84 40
e Control 120 69 73 42
' YUL
5316 | EC22451 149 69 93 38
6797 AH 7434 144 73 9? 50
0553 CES 103 158 70 95 50
9573 ACC 724 162 72 94 33
Control 107 68 95 31
FST
1339 U2-12-3 231 66 95 33
4659 PI1275949 168 61 93 41
5108 EC 24422 158 60 03 42
: Control 96 68 79 36

PYM = Pod yicld.m(g), SP = Shelling %, SMS = Sound mature sced %, HSM = 100 seed mass (¢
(¢) Evaluation of large-sceded virginia accessions

Indian Standards, the bold grade of groundnut has the sced mass of 43t

-9, HYR-2) with seed mass within this range identifiet
¢ vield and yield

According to the Burcau of
57g/100 seeds. Eleven virginia accessions (HYB

against cv. M 13, BAU 13 and GG 11. The collection was scored for six plant, fiv
relfated traits and oil content (%). The collection showed significant variation for five vield and relatet
traits and oil content (Table 4). The Pod yield.m2 ranged from 48-98 g and HSM from 43588 T#

Jowest oil content of 49 % was recorded in NRCG 671 and the highest (54 "<} 2 RCG 2730.

26
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Table 4. Mean values of five cconomic trmes and oil content in 14 large-seeded accessions

Varicty NRCG | PYM(g) | SP(%) | SMS(%) | HSM(g) 0C(%)
Ah 7329 3014 63 71 76 48 53
BP | 4829 62 60 76 49 51
Basse 3026 48 64 72 52 50
Bold 2 671 98 71 90 48 49
[S-10-NC-4 X 3363 62 66 81 53 51
JL 36 7277 56 70 78 49 51
NCAc 1092 481 64 64 67 47 51
NCAc 17286 1039 62 68 78 47 51
NCAc 1861 8§79 60 66 78 56 51
NCAc 2309 1463 17 68 73 49 53
Spantex 2750 71 68 83 58 54
BAU 13 (C) 78 64 73 65 52
GGIL = () 60 63 74 43 47
MI3 " (C) 72 69 64 51 50
GM 67 67 76 51 51

MSS 441 9%  30.6** 123.2% 86.9%* 9. 5%*

SEm. | 22| 08 19 1.0 0.8

GM = general mean, MSS= mean sum of squares, SEm = standard error of mean, C= control

Screening of fourteen large-seeded accessions for Aspergillus flavus under laboratory conditions

indicated moderate level of seed colonization.in NRCGs 481, 2750 and 3014.

E. Inter-institutional collaboration
Under the joint [CRISAT-NBPGR-NRCG groundnut germp

of two hundred accessions (HYB:62, HYR:22, FST:57 and VUL:59) was sown at Bhubaneshwar
with four local checks, M 13, ICGS 44, ICGS 76 and Gangapuri, n an augmented design. The.

collection was scored for 13 morpho as specified by the [CRISAT.

lasm evaluation programme, a set

-agronomic descriptor states

F. Documentation of evaluation data
The data on evaluation and characterization of grou

of accessions maintained at the NRCG Off-season Centre, Bhubane
& 27

ndnut resources was documented. The inventory

shwar was prepared. A
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compendium providing passport information on germplasm accessions identified for Some ;
'y

traits, since the inception of the Centre was prepared. The compendium documentg . o,

My

rious sections within the Centre for biotic and , Iy,

accessions for 36 traits, 1dent1f' ed by va e biotig g

le agronomlc and biochemical consti Y

and other favorab
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PLANT BREEDING

Project: Breeding and genetic studies for improving yield and
quality in groundnut.

(A.Bandyopadhyay, R.K.Mathur, P. Manivel and M.Y. Samdur)

The primary objective of this project is to develop breeding lines possessing high yield, desirable
duration and quality attributes. The major thrust has been given on carliness, especially in virginia
types. fresh seed dormancy in spanish types, high oil content, high kernel weight and resistance to
aflatoxigenic fungi and aflatoxin load. Basic genctic studics of applied breeding value have also been
carried out. Work has been initiated for breeding for quality traits in groundnut but lack of practical

methods to select these traits in segregating generations is a major obstacle.

A. Hybridization, multiplication, generation advancement and selection

Artificial hybridization between parental lines to bring together a desirable combination of genes is an
integral component of any crop improvement programme. A total of 44 crosses were effected for
carliness in virginia (18 crosses), for development of confectionery type of groundnut possessing
resistance to aflatoxigenic fungi (12 crosses), for seed viability in spanish (7 crosses), for fresh seed
dormancy in spanish (6 crosses) and for high shelling per cent (one cross).

In kharif 1996, 28 F | hybrids were studicd and advanced to F, gencration. Thirty cight crosses from
F) to F¢ generations were advanced. A total of 181 promising cultures (66 in virginia and 115 in
spanish) were selected from advanced generations. The 457 advanced cultures and 269 selections
were further multiplied. In rabi-summer 1996, six important breeding lines viz., 5 S, RB 46, NFP 101,
NFP 140, PBS 8 and Gimar I were multiplied at S.K. Nagar (GAU). Regular monitoring for PStV
was done and the produce was further multiplied during kharif 1996.

B. Evaluation of promising advanced breeding cultures

Threc in-station yicld evaluation trials, one cach with spanish, virginia and HPS types were conducted
for identifying promising cultures in kharif 1996. The salient results are presented in Table 3.

C. Basic and strategic research

One of the greatest handicaps in studies on groundnut improvement is the small size of populations in
segregating generations which in turn, limits the scope of genetic reshufling during the course of
segregation. The probable ways to overcome this problem would be i) to increase the crossing suceess,
ii) to induce functional male sterility by chemical/physical means which in turn may induce higher rate
of cross pollination, iii) to increase the base population of the F 1§ through mass i» vifro cultures, and

29

Scanned with CamScanner



1v) to provide suitable environment for Success in hybridization considering these COngty...
ls.

following experiments have been con
Table 5. Salient results of in-station yield e

ducted for last two ycars.
valuation trials

Shelling out turn

—_—

SPANISH

Seed yicld (kgha)

Promising cultures over the best check (out of 29)

HSM (®)

352 o

2274

66

Sel 28a

2242

13

39.2
v i | —

PBS 11049
Checks
Gimnar |

2193

70
74

31.8
ATR

1889

—_— ]

JL 24

1473

75

36.0

——

GG2
VIRGINIA

PBS 21031

- Promising cultures over the best chech (out of 30)

1993

66

376
413

1993

72

PBS 29022

1904

il

38.0

PBS 24003 -
PBS 22028

1801

e

49.1

1802

70

28.9

"PBS 21064
Checks !

s

. .:.7-1.

39.0

ICGS 44
. Kadln_3_

f' 1468 T

e

306

Promlsmg cultures over the best check (out of 14) |

(5

65.0

- PBS29033

PBS 29033

1415 |

14.7
72.0

1379’ 7l

61

543

PBS 29020 "

119

Ch ecks
Somnath

895
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(a) Induction of clustered flowerine
[ =]
[nitial clustered flowering w ;
s owering would not only shorten the period over which hybridization is done but also
rolong the opportunity ki i % s
p g ; P[; nity for the hybrid pods to mature with similar levels of maturity. Field experiments
rere conducte ' i- .
“fft] e during rabi-summer and kharif seasons of 1996. The results showed that the cutting
1e main ax ‘er initiati , .
0 is at flower initiation stage resulted in maximum flowers produced in a short duration

of time (35-40 days after sowing).

(b) Rapid multiplication of F{s through nodal culture
An attempt was made to standardize nodal culture protocols for field-grown F plants. The rate of
r 0, .
success was 5 %. The major problem faced was that of microbial contamination of explants.

(c) Pollen germinability and crossability

To study the effect of environmental factors such as temperature and relative humidity on pollen
germinability and success in crossing , an experiment was conducted with four groundnut cultivars
(JL 24, GG 2, Kadiri 3 and M 13) crossed in six possible cross combinations keeping GG 2 and Kadin
3 as the female parents. The per cent success in crossing was high when a spanish type was used as
 the female parent (29 %). One of the probable reasons for difference in success in crossing could be
the differences observed in pollen germinability. Associations between per cent pollen germination
with relative humidity was positive and with temperature negative. The success in hybridization also
showed a negative association with temperature but positive trend with relative humidity.

(d) Reproductive efficiency

To study the conversion rate of flowers to pods, the experiment was undertaken in rabi-summer 1996

and repeated in kharif, 1996. valencia and spanish types were earliest to flower, the virginia types
were late. Flowers were produced mainly on primary branches. The various reproductive indices
viz., total pods to total flower ratio, mature pods to total flower ratio, mature pods to total pods ratio, -

harvest index etc, indicated valencia as the }eproductively efficient type though total production of

flowers & pods were the lowest. It may be possible to use this efficiency in the productive background.

(e) Induction of fuhc_tional mﬁle sterility

Spray of male gametocides

To induce functional male sterility, six male gametocides viz., 6
), 2,4-D and diethyl sulphonate (DES) were sprayed

bromide (EB), ethrel, indole acetic acid (IAA
individually on plants at flower initiation and 10 & 20 days after flower initiation. Per cent pollen

sterility varied across the treatments as thin a treatment. Maximum pollen

“benzyl aminopurine (BA), ethidium

well as among the piants Wit
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s treated with 2,4-D and DES
- B

biological damage to th,, : fy
Pla
"y

from plan

t cach
used higher

pserved in onc plan
2,4-D ca

0% was 0
totally.

sterility of 90
on of flowers almost

suppressed producti
and variations in pod size than others.

Gamma iradiation

6, the sceds of four grot

lcthal dosc. The rangc o
rved in the cultiv

re irradiated with gamma rays. 30 kR ap

d between 5-100 %. A plant with czear“i
it

P

kR.

indnut cultivars we
f pollen sterility varic

In kharif 199
rar §omnath at 25

to be the most

cent male sterility Was obsc

generation
released from this centre by ;

ith
%

iment: M3
csistant and high vielding

rcase the shelling out turn of Gimar 1 while retaining i i
d with two chemical mutagens DES and EMS Sin;;

42 promising mutants were sl
Cleq

D. Mutation exper
spanish varicty

Girnar 1 is a multiple T
low shelling out turm. Hence. to In¢

useful characteristics the seeds werc treatc
es of Mg generation were raised in kharif 1 996 and

plant progeni
istance to piotic and abiotic stresse
S iy

pProject: Breeding for res

groundnut.
(A Randyopadhyay. M.Y. Samdur, P. Manivel, RK. Mathur, M.P. Ghe

wande, V. Nandagepal, AL si,
L Sing:

and P.C. Nautiyal)
p promising breeding lines for drought tolerance, my;
H aJ(]I'

At NRCG attempts had been made to develo
because these are the most important biotic and abiy
Lty

foliar diseases and tolerance to iron chlorosis

stresses for groundnut in our country.
tion advancement and selection

A. Hybridization, multiplication, genera
ere made for the various purposcs like disease resistance (11 crosses)
5|

cold tolerance (3 crosses), inscct resistance (2 crosses) and salini
were advanced and a total of 7

A total of 23 crosses W

drought tolerance (5 Crosses).
tolerance (2 crosses). Twenty crosses from F to F generations
d cultures (8 virginia and 19 spanish) were selected from advanced generatiors

promising advance
The 268 ‘ '
advanced cultures were further multiplied for use in breeding programme

B. Screening o i
creening f advancgd breeding cultures for resistance to abiotic and biotic stresses

a) Screeni -
(a) Screening of adfanced cultures for drought tolerance
mer 1%

Twenty two 3
v two advanced breedi
ding cultures were screened for drought tolerance in rabi-sum

Thc ]llid S I T Sl
_ €4son wale St cs as . .|:| ﬁ f‘f
: S wa 5 'l‘h d

32: -
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gpanish types was hig et o
P p igher than virginia types under both irrigatcd and drought conditions. The cultures

ith PBS 1100 5 <
W 8, 11015, and 11050 were found reproductively cfficient and tolerant to drought.

(b) Screening of advanced cultures for iron chlorosis

Twenty four advance sedi
Y advanced breeding cultures were screened for tolerance to 1ron chlorosis. The cultures

ith PBSs 11040, 20023, 11014 and 21018 were found to be iron cfficient.

W

(c) Screening of advanced breeding lines for disease resistance

111 C P
In kharif 1996, advanced breeding cultures were screened for resistance to discases and insect-pests

under field conditions.

The screening for late leaf spot (LLS), carly
ons. One culture JCA 16 was found to posses multiple resist

1063 had high degree of resistance t0

ith moderate resistance.

leaf spot (ELS), Alternaria and rust was done under
ance

high discasc pressurc at field conditi

to rust, ELS, LLS and Alfernaria blight. The culturc PBS 2

LLS. Two cultures to late leaf spot and 11 to rust were identified w.

(d) Screening of advanced breeding lines for insect-pest resistance

ver two kharif seasons werc PBS Nos. 24039, 29030 and

The genotypes resistant to leaf miner O

29017.
uniform disease

C. Screening of advanced Cross derivatives for resistance t0 diseases under

nursery trial :
1g 135 cross derivatives and 32 advanced breeding cultures

i-summer 1996, 47 genotypes comprisit
aluated in uniform disease nursery trial in collaboration with the Plant Pathology section.

em PBS 12156, 12108, 11050, 12038, 12111, 12157 and 12109 showed below 3 % incidence
t whereas genotypes PBS 12085 had the highest incidence (41.65 %).

[nrab
were ev
Among th

~f stem ro
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GENETICS AND CYTOGENETICS

project: Characteri i .
i erization and utilization of wild Arachis spp. for
groundnut improvement

el Radhakrishnan T, M.P. Ghewande and V. Nandagopal)
_ ‘ -

This programme was initi ‘ .
b‘OticPamgi e l;ted to .mtrogress the economically important characters like resistance to
1 esses from wild relatives of groundnut to the cultivated species. For attaining this

objective, interspecific hybridization and screening of the materials generated were being taken up.
A. Maintenance of wild Arachis species and interspecific hybrids
The following wild Arachis species were maintained in the field after a regular monitoring against

pstV through ELISA.

 Diploid @n=20) | 1GG No. | Tetraploid (n=40) 1GG No.
~ Arachis cardenasii 11558 A. glabrata ” .8902%
4. duranensis 8196 A.hagenbeckii 8188
 A. chacoense 4983
. paraguariensis "$130
4. stenosperma 8906
A. prostrata 8189
A. marginata 8903
4 otavioii 8192
A villosa 8907
A pusilla 8131
A, appresipila 8127
A. correnting 8132

Forty F| hybrids of diffcrent interspecific crosscs and 40 spontancous hexaploid progenies Were

maintained in the field.
‘Name of the cross Triploid Fy | Hexaploid progeny
TIIx1CG 11538 10 v g
J11xICG8192 b e 12
J11xICG 8162 500 8 i
Jixlcasied b 10 il
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advancements
: c fiv iic crossces iy

- " s of five interspect Wolving

from Fy and F3 gc"‘*m“m. cific & the 5
rspe

villosa, A cardenasi, A helodes and the Intersj i
a; I il .'md CT 7-1 were ficld- multiplicd for sclection against foliar discasc Pathoge,g, a X
cardenasil i ) IV I,
rent derivatives from |] ”““'“PL‘ h'k.

" of diffc

Forty-four pronusmg advanced breeding lincs
A cardenasii, A. cardenasil (4x), A kludmanii and 4 fhs\
involving the wild speeies, A ¢ Ppry,

and the accession [CG 8127 as malc parents and the cultivars J | [, GG 2, JL 24. T MY . JJMI
i

Kadiri 3 as the female parents having high ) vicld with combinations of olhm desirable vield

¢ field for multiplication and cvaluation.
tV-free promising , lincs with high -pcg y strength and -yield were Maintaing
L

B. Generation

derivatives viz, a dul\dln “‘-
Cof i

Fifty selections

l rI)l
were raised in th
A set of 280 PS |

1
campus. Dantiwada. A

C. Cytology .
iour of chromosomc in the triploid nterspecifie |
C | h

To study the intcrspccaﬁc relations, pairing behav
(Fp.,J 11 (A. hypogaea L.) x A. cardenasii (ICG 11558) and J 11 (A. mpogaca L) x A, o
(

8192) along with their parents WCre  studicd. Mostly bivalents were obscrved mn PMCsofJ 114 Cardoy,

and 4. otavioli at Metaphase I, but a few univalents, probably duc to premature chiasma tt.r|11||m|L-,aII
were also obscrved in them. Cytomixis. perhaps a relics of premciotic spindle crror, was foung [oL
prevalent in the PMCs of cv. J 11 and found to causc irrcgular chromosomal distribution at Anaphas-l‘
resulting in formation of micronuclei. In both the hybrids. bivalents were predominant in the PM(‘

Univalents, trivalents and quadrivalents we

r¢ also obscr ved In them at varving ffC(]LlCl]CiCS Thg I
Mctaphase I as obscrved in the hybrids arc given in Table 6.

chromosomal associations In
ion in MI of interspecific hybrids

Table 6. The chromosome associatio

—

Hybrids ’Number of PMCs Mean Chromosome association
e I Ul [11 1V V
J1LxICG 11558 (A. cardenasii) 75 3577 110,02 1. 113 | 04300

lCwaz(Aomvmu) : 23 3.86 14 12214 0471 |-0:13-1 ;00

The trivalents obscrved in the hybrids were in the form of chain, ring. Y and spoon-C-while quadnvale

“were in the fo L
mm of Ycham ring. and-C- Ring trivalents are possible onI\ when one assumes the prose

of 1so-chrom
omosome in the system. and spoon. trivalent structures arc possible with three homologo:
When there will be fo

homeo
logous chromosomes. Similarly: Y shaped quadrivalents arc possibic
s W

homologous/hon
2 1cologous chromosomcs m the system. The genomic constitution of the hybnd
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supposed to be AAB where on of the A genome was of 4. cardenasii or 4. otavioii. Rest A and B
genome was contributed by 4. hypogaca. Hence, form ation'UfT quadrivalent suggests presence of
some chromosome in duplicate in 4. hypogaea genome. Therefore, these facts provoke some doubt
over the basic number of the genus 4rachis.
All the 92 suspected F | seeds from the cross J 11 x 4. paraguariensis when planted inl the field,

were found to be maternal. Of them, one was found to be nullisomic with 2n=38. From a separate

cross ¢v. J 11 X CT 7-1 (an interspecific derivatives received from ICRISAT), another nullisomic

was detected in F1. It was not known with certainty whether the missing chromosome pair in both

the nullisomics were same or different. However, both the nullisomics was fertile and it was possible
to harvest a total of 28 pods from them. Meiotic analysis of the nullisomics revealed that PMCs with
19 bivalents constitute modal class and mean chromosome configurations per PMC at Metaphase |
were 0.63 univalents and 18.54 bivalents. At Anaphase [, an equal separation of 19/19 was observed
in about 50 % of the PMCs. Rest of the PMCs showed uncqual separations of 20/18 or 21/17. Four
plants were raised from the seeds of nullisomic derived from cv. J 11 x 4. paraguariensis. Out of
these four plants two plants were cytologially confirmed to be nullisomic having 2n=38. The rest two

were phenotypically same as the nullisomics and hence, were assumed to be nullisomics. Morphological

difference recorded forcv.J 11 and nullisomic plant are presented in Table 7.

- s

y

R Tes
. ot Ny

Metaphase plate in meiosis of the nullisomic plant

Thenullisomic plant
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and Nullisomic

\

‘Charactel___ e 9.22 4.30

Leaf lot area(cm?) 4,65 L BET T

Leaf let Jength(cm) laEsn m

Leaf let breadth(cm) 3.24 %

Petiole length(cm) 0.025 0025
002 0015

Stomatal length(mm)
Stomatal breadth(mm) - s, 2

~Stipule length(cm)

I len (mm) s —
Smgle - : = . 100 013 T
— 360 . 1126

Standard S

;'Keels i e . 8.8 8.00 |
_}'Z'Hypanthlum length(mm) e 2133 | 1554 @ ¢
-;-.':-pollen fertd:ty (by aceto carmme stammg) 98% ' - 97%

D Hybridization

(a) Interspecific
All together, 1201 interspecific pollinations were made using cv. J 11 as female parent and diff

wild Arachis species as male parents as shown below:

‘No. of pollinations Pods harvested

_;.'.:5":.':'.::._:;23 _._:'._j S .. I:.3 :

 Probable hybri
r’. .a ¢ hiybrid pods were collected and stored for isolating true hybrids
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(b) Intraspecific

A total of 930 pollinations were attempted among different phenotypic leaf markers to develop a

multiple markers system and to study their inheritance pattern in following combinations.

Crosses No. of pollinations Pods arvested
Corduroy x J11 FYE Y%
TMV NLM 2 x Puckered leaf 38 3
TMV NLM 2 x corduroy 303 [
TMV NLM 2 x Golden yellow leaf 33 ]
Golden yellow leaf x Puckered leaf 32 7
Puckered leaf x Golden vellow leaf 131 73

A Diallel crosses with six parents were made to study the genetics of nitrogen uptake in groundnut.

Cultivated varieties DH 3-30, ICGS 76, JL 24, TG 19A, Co 2 and Chico having different uniform
nitrogen uptake values were selected as parents,

Project: Embryo rescue, micropropagation and haploid production

in groundnut.
(Radhakrishnan 1., P. Paria, $.K. Bera and K. Chandran (Till July 1994))
This project has been taken up with a major objective of standardizing high frequency regeneration systems
for subsequent application in genentic improvement of groundnut. Protocols for high frequency multiple
shoot regeneration and somatic embryogenesis have already been achieved by us. The present efforts
concentrate on the utilization of somatic embryogenesis in the genetic transformation of groundnut as well
as haploid production through anther culture.

A. Induction of flowers /in vitro
Under the experiment on the in vifro flowering, 10, 15 and 20 mg.I" of BA were tried in MS,

Blayeds and B5 media. The observations on shoot regenerations and flowering were taken after 15
days in culture. MS medium is distinctly superior in shoot regeneration through multiple shoots,
irrespective of the concentration of BA tried, while Blayeds medium was distinctly superior in
inducing flowering and flower production..Blayeds medium with 20 mg 1" BA was the best medium
amongst all for flower production ir vitro. Though, MS media are superior in inducing multiple
shoots Blayeds medium is trivially superior in producing more number of shoots. Hence, Blayeds
medium was judged as the best for producing more number of shioots and flower buds. BS medium
~didnot induce flowering though it could induce multiple shoots.
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generation potential of wild Arachis Species
vifro, the following wild specics

cential of the wild specics of groundnut /7

C. Testing there

To test the regeneration po

were cultured on MS medium containing 3. 10 and 13 mg.I" of BA.
1. A. stenosperma (1ICG 8900) :
2 A. cardenasii (ICG 8116) P
3. A. ipaense (1CG $208) | :
4. A. appresipila ICG 8217) _ S
5.4.sp. (GK 30008) (ICG 8190) : t
6 A. correntind (ICG 8132) t
yia¥. 1 pnmguarz‘ens.fs (ICG 8130)
8 A duranensis (ICG §200) : 1

most successful hormonal concentrations

9. 4. sp. (ICG 8192)
in this

red in their regencration poicnti
with the best results. In general, low
15 mg.I* of BA inducing regener
ots in very high frequencics and with 30
ey varicd from 10 to 30% with a maxi
and A. correntind gave the

alcvenatthe
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to numerous shoots |

The specics diffc
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case was better than 10 and
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plant. In casc of wild species the frequen

ant. The maximum response was from
instcad of producing multiple shoots
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f this

mum of 18 1

per ex
shoots per expl
poorest response. A.appresipila,
the de-embryonated cotyledons, initiated call

shoot buds which cxpanded and grown in to full shoots 0
5 82.61% vhich can be considered as a very high

A. cardenasii
from the embryonal ends of

using on the tot
1 later sub culturing. The frequency 0

shoot bud induction wa frequency of regencration
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shoot bud initiation from A. appresipila Multiple shoot formation from

A. cardenasii

. Direct regeneration of somatic embryos in to multiple shoots

previous experiments revealed that MS medium containing GA and BA, in the ratio of 3:1, could

produce multiple shoots from individual somatic embryos. With a view to enhance the number of

shoots pe

the concentratio
the concentration of the GA, did not affect the shoot induction (Table 9).

r embryo, the concentrations of GA, and BA were reversed i.e. 1:3 ratio. The increase in

n of BA resulted in increase in the number of shoots per embryo and the reduction in

Table 9. The frequency of shoots produced per embryo in the two hormonal combinations.

Auxin combina:ﬁon_ _(mg.l‘] Embryos cultured

Embryosresponded Shoots per embryo

Out of the shoots produced, 152 well developed shoots were further cultured in a rooting medium

(MS + 2 mg.I" NAA) for the induction of ro

complete plantlets. The plantlets developed are being ha

ots. Eighty-six shoots developed roots and turned out to

rdened.
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Secondary somatic embryogenesis

Table 8. Secondary somatic embryogenesis-frequency and number of embryos per exply

Auxin combinations | %Secondary somatic No. of somatic embryos |
2,4-D/INAA mg.l’ embryogenesis ~ per explant
BV FrEvE T 500 CTIE (T 504508 =
e | 405300
21 700 L 45+3.55
o 0 W . 74£8.10
g D # 40£163
T T 384043
. e R T D
T e
. e o e 334205
. %d 9.4+364
. % 1.5£0.50
e seaial
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p. lsolation
pifferent explants from i vitro raised
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cwnhlllil

with 1 and 2% pectinase resulted in good

relcase of protoplasts. However, the

ation of 2% cellulase and 1%
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PLANT PATHOLOGY

:oct: Studies on ‘ '
projec economically important fungal and viral di
of groundnut . Tt

(M.P. Ghewande and S. Desai)

The sced and soil bornc’:' d[scas'cs,' aflaroot, collar rot, stem rot, cause serious losses to plant stand in
groundnu! and hence yicld. Similarly, carly leaf spot. late Icaf spot, rust and peanut bud i

discasc can causc 50-70% yield loss. It is thus imperative to manage éhcse discaics through I]C’Cr{_)s's’
of methods. The management practices like resistant varictics, sced dressing, soil amc;ﬂl}::;f;;

other cultu ral practices (dates of sowing, spacing. intcreropping) and use of pla;lt products arc usually
Jow-cost inputs and hence casily acceptable by farmers. Therefore these methods were tried to
manage the above mentioned discases. Sources of multiple discase resistance have been identified.
Cultural practices such as manipulation of planting dates, plant population and intercropping had
shown some positive impact on discasc control, Some plant products showed fungicidal activity.

Considerable progress has been made in cleaning up of groundnut seed material for PStV through

ELISA.

A. Disease resistance
m two vears (1995-96) showed that the threc genotypes viz., ICGV 87254, ICG 7881 and
NCAc 343 possessed multiple disease resistance (ELS, LLS. Rust). The genotypes, ICGV 87254,

[CGV 86694 and ICGV 86020, gave maximum yicld (9-10 g /plant). ICGV 87254, a high yielding
¢ disease resistance could be used in the groundnut crop improvement programmc.
1996, four genotypes ICGV 87240, NCAc 927,RG 188-Sen-48-36 and PBDR
RCG) recorded negligible incidence of PBND. The incidence of stem rot
9 and IR 16 B (breeding linc of NRCG) were found to be
) recorded very less incidence of stem
(16 per cent) was

Data fro

genotype, with multipl
During Rabi/summer
49 (breeding line of N
ranged from 0.0 to 46.21 per cent. PBDR 4
free from stem rot infection. PBS 118 (breeding line of NRCG
rot (1.04 per cent) under field condition. The minimum incidence of stem rot
recorded in the ICGV 86020 followed by Pl 341879 (18 per cent) when compared with other

genotype NCAc 343 (45 per cent) under sick plot (concrete blocks) condition.

B. Disease Management

(a) Manipulation of sowing dates
~ Early planting (second fortnight of June) was found to reduce the intensity of latc lcaf spot by 13.5
26 per cent and resulted in higher pod yield of 1343 kg/ha. However, first week

45
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of July planting had less intensity of carly Jeaf spot (2.5 grade) with a reduction of 53 per ¢

compared with other dates of planting. Similarly, carly planting (second fortnight of i ne) aty, N
incidence of stem rot (2.47 per cent) when compared with July and August planting (14 < 59 Dc:d by |
(b) Manipulation of plant spacing y
A plant spacing of 45x10 cm in GG 2 variety had the less intensity of ELS (5.38 grade) Li
grade), and rust (3.91 grade) with a yield of 2091 kg/ha when compared with other plant Spag
However, yield level was more from the closer spacing 22.5x7.5 (2498 kg/ha) This coulq p, a[tningi
partly to higher plant population in closer spacing. Similar trend was observed during 3 kharif 19;;&1

(64

(c) Intercropping
Four crops viz., sunflower (cv. Morden); pigeonpea (cv. T2I) bajra (cv. GM B32) and Jowar o
Ca]

were evaluated as intercrops each in a ratio of 3:1 (Groundnut: intercrop) in RBD with four replicy
and a plot size of 5Sm x 3.9 m. GG 2 was used as the test cultivar. 0
Reduction in disease intensity of ELS, LLS, rust and A/ternaria leaf spot due to various intercropg Kl
from 9.16 to 18.96 per cent, 4.83 to 11.49 per cent, 6.74 to 7.95 per cent and 5.88 to 23 53 per g
respectively. The reduction in intensity of ELS (18.96 per cent) was maximum when g groundny ‘\a
intercropped with pigeonpea and that of LLS (11.49 per cent) in the groundnut + bajra ‘“fer(:mpm
system. Intercropping of groundnut + bajra and groundnut + jowar reduced rust intensity by § per cent
maximum reduction of 23.53 per cent in discasc intensity of Alternaria leaf spot was recorded in 2roungy,
+ pigeonpea intercropping. When the yield level of groundnut and intercrops were considered together,
groundnut + pigeonpea combination had the maximum yield (groundnut=1182 kg/ha, pigeonpea= || 17y
ha); sole crop of groundnut gave yield of 1500 kg/ha. Groundnut + pigeonpea combination was found to}y

 suitable for disease management also as compared to other crop combinations.

C. Integrated management of stem rot ( Sclerotium rolfsii)

Three components viz., 1. seed treatment with the fungicide (carbendazim 75 wp), ii. use of commerciz
preparation of 7richoderma viride as a biocontrol agent (Monitor WP and Monitors) and iii. sl
amendment with castor and neem cake were suitably used in the management of stem rot in sic
plots ( in concrete blocks) during kharif, 1996. Incidence of stem rot ranged from 15.7 to 34.2
cent. The lowest incidence of stem rot (15.67 per cent) with highest pod vield was obtained whe

castor cake was applied to the soil @ 1000 kg/ha.

D. Seed treatment with seed dressing fungicides and plant products for the management?
major fungal diseases

Ten treatments viz., carbendazim 25 SD (3g/kg seed) carbendazim 50 WP (2g/kg sced), thiram (*

46
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. seeds are also caused due to

seed)s hexaconazole (0.2%), mancozeb Gk bee
owder (2%), Terminalia catappa leaf powder (20/‘3) ),
0

| were tested in a RBD with three replicationg

neéem see .
o d powder (2%), Encalyptus |eaf
L] 1 . or
cgntm - andq Sp . a lemf(r lcaf po“vdcl_ (20/0) d ;
used. The natural incidence of aflar 4 Spacing of 43 ¢ 4
: allaroot and colla ; mx 10 em. GG 2 cylti
r rot discases : cultivar
was v

was
ery low. However, seed

(reatment with thiram (3g/kg seed) and neem seg
seed powder (2%)

o/, with a vield of 2331 kg/l 5
16% with 2. g/ha and 9.51 per cent with
cresting to note that seed treatment w

- fmproved the initial plant stand by
d Vig
yield of 1643 kg/ha respectively, It was

int ith carbendazi
: > azim WP
ity of ELS by 57 ’ @ 2g/k :
intensity O y 57 per cent, LLS by 23 per cent and rust by 34 pergceit Scfid ) e e
. and rcalized yield of 1843

kg/ha
E. Survey and detection of PStV

During summer 1996 groundnut experimental plots of Main Oil

gardar Krushinagar and Deesa Centres of GAU were surveyed lf(saect(lis Bcs'car{:h g
{cam comprising scientists from GAU and NRCG, Junagadh ICI:JSiTmCldcncc il
and Plant Quarantine Station, Bhavnagar. It was revealed tl;at there “ja:“d NBP'GR" s
PStV during summer 1996 and this was due to secondary infection. The ssztrzly o ic
pStV like symptoms were destroyed. / ' pected plants showing
A survey for PStV incidence was also carried out during August, 1996 in collaboration with GAU
Junagadh Scientists. There was no incidence of PStV during kharifat both GAU and NRCG, J u:mgadl;
Inall, 8279 seed samples received from various scctions of the NRCG and Main Oilsccc;s Rcscarcl;
Station, GAU, Junagadh were indexed for PStV through ELISA. Out of these, 6911 samples were

ELISA negative for PStV.

Project: studies on seed pathological aspects with special reference

to seed health and aflatoxin in groundnut.

{M.P. Ghewande, J.B. Misra and S. Desai)
-grade kemels and dcoiled groundnut

exportable commoditics like HPS
performance of thesc commoditics.

Higher aflatoxin load in the
cake is serious export barrier h
Practically all the sced lots meant for different purposes like see
exports are potent carricrs of a wide r 1 on their seed surfaces. The sced-borne
fungi play an important role in determining the quality ¢ seeds. Constitutional losses in
| fungal dcterioration 1 SLOTage.

Rescarch on various seed pathological aspects of groundnut hielps

seed health problems during production, Storage and distribution of disease
- So far,virulent isolates of Aspergillus flavus have been maintained and th

47

aving a strong bearing on the export
d. oil extraction, consumption and

ange of fungi in anc
and longevity 0

in understanding and solving the
free seeds to the farmers.

cir aflatoxin production
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releasce

ducts is under way:

potential h

Promising bold seed
identified. Seed health testing of some

contamination of groundnuts and their pro

1 . I . llce to c=-

A field trial W e
contamination. Pod infection, seed infection and seed colonization ra‘nged from zero to 2.7 per
0.66 to 2.33 per cent and 1.7 t0 4.33 per cent, respectively. The cultivars GG 20 and BAU 13,,
found to be free from pod infection. While, M 13, 1CG 239, NRCG 2863 and NRCG 7276 haq |,
pod infection. M 13 had lowest seed infection. The genotype NRCG 5850 had colonization by 4 g,
The incidence of aflaroot diseasc caused by A.flaviis ranged from 0.63 to 3.5 per cent. The gepg

NRCG 7276 had the minimum incidence of 0.63 per cent.
B. Evaluation of bold-seeded genotypes for resistance to /in vitro seed infection and colonizy

and aflatoxin contamination

e-harvest aflatoxin CONtaminy,
I

!

Twenty-two bold seeded genotypes (11 germplasm accessions, 7 advanced breeding lines, 4 rele;
varieties) along with susceptible and resistant checks were tested in vitro for resistance to
A flavus. Out of these, the access

ization and aflatoxin contamination by
showed mod

infection and colon
NRCG 4829, NRCG 3014, NRCG 481 and NRCG 2750 and the cultivars GG 11
atoxin (B1) level ranged from a level, being

level of resistance to seed colonization. However, afl
as not in a detectable level in five genotypes viz

detectable to the 1981 ppb level. Aflatoxin w
accessions NRCG 671, NRCG 7277 and NRCG 5363 and the breeding lines JSSP(HPS) 19 anc

224.

- C. Survey to study aflatoxin contamination in groundnuts and their products

A preliminaxy survey to study aflatoxin contamination of groundnuts and their products was init
c?llected market samples of groundnut in Wardha and Aurangabad markets of Maharashtra and
vﬂlages near Junagadh. Among the pod samples collected from the four village under [VLP progrd
only QUG Samp[;; contained aflatoxin of detectable levels (69 ppb). Sampi;s of cake, pod and k
cql.lect.ed from Wardha Oil Mills and market did not show any aflatoxin contan1ina’ti6n. Howe
one..pod sample collected from Aurangabad market contained aflatoxin to the level of 99 ppb
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SNTOMOLOGY

4503 ect: Integrated pest management j

vl . MP.Ghe - A0 groundmg
{‘-"Hunr_J(Jv.}. pal . ML WwewOondo and PY Chyeh '

) F 1,.!‘
Farmers are vet 1o adopt Integrated Pest Management (1P
pement (VM) as advocate
tald vt v’.l_t?.;f aricl ¢ i da
}ind] appiy the commercially

v

g e
14

a\-nilahlc IJCHtiCHlCS '1!1(“5(:n|ni|1;1{c]} ll::lriiﬂ_ij- tey lllilds_:fiu‘m' conty

cn\'il‘OIlIHCIII:lI hazards. Components of the 1PM, .‘l._lm'ht'”:.'Ii"_”;i of the target pests and zlso can

and adaptable by the farming communitics have [){;L‘;} llrqu 11 ; ’!‘"'--'*1'“{)1-*: L

C?‘Pc’i"w”m[m” over kharif and rabi/summer scasons ha-' ¢ m:: -h,ﬁd Umd”_m'{; Three vears of

IPM to be officient in the management of pests and mcrcal u; :): !q-fhk.pjuJ certam components of the

The following components that were considered as parts U-; ”,\: fi;lf’i!{h

| Sced treatment \-vilh' carbendazim @) 2 g/kg of sceds cperimentations

7 Weedicide application (Basalin @, 1.5 Kg a.i./ha)

3. Soil application of carbofuran @, 25 kg/ha.

4, Toplogrtien GIEE" red gram cv.BDN 1.soybcan cv. Gujarat 1. castor cv GAUCH :
cv. MH 169. y  GAUCH 1 and bajra

< pesticidos mixturcs (0.025% Dithanc M 45+ 0.03% Bavistin + 2% crude nccr oil in teepol +

0.04% endosulfan + 0.02% phosphamidon) + culture filtrates of Vislandicuin -

6. Pheromonc traps (Icaf miner + Spodoptera - Helicoverpa)

7. Intercultural opcrations

A. IPM

The population of the major insccts Were monitored at intcrvals using sweep nets and foliage sampling
if the defoliators occur. During the summer. the population of thrips and jassids wcre below the

economic threshhold level( 24,55 jassids/sweepnet of 14 per cent cfficacy for pod filling and maturity
rowth with an highest population of 2 numbers/sweep/Sm

sids and thrips, respectively. In kharif. only after
hen the population of both jassids and thrips
given 1n Table 22. The spray

stage, respectively) through out the crop £
and 1.5 numbers/sweep/5m row of groundnut of jas

post spray populations arc

ontrol of jassids (().72 numbers
/m/sweepnet). In both

¢ in the population.

exceeded the ETL. The pre-spray and the
/m/sweepnet). However.
farmer s practice and In

increased (2.2 numbers
The damage due 10

While the population of thrips
ation of of increas

control treatments there was an indic

defoliators was meagre and had no offcct on the crop-
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five sweeps in IPM (kharif %)

Table 22. Mean jassid and thrips population per

reatment Jassid : TI'PIPN.
r l Pre-spray | Post-spray Fiespray POSt'Spray |
e me s T o T
| &2 212 4.0 ' BT
T 268 5.8 10.8 m
[ T4 1038 15.0 e * N
[ CDE=005)]  436* e i m|
The groundnut pod vields in summer crop was the highest (2386 kg/ha) 1%!

included seed treatment with Bavistin @ 2 g/kg of seed + soil application of carbofyrap @ 251%(_'
0.025% Dithane M-45 + Insecticide mixture (N.0.2% + Phosphamidon 0.02% + Endosy]fy, m
1.5 kg a'i-/haﬂ.;

1 above treagy,
as no effecy ofy

+ Pheromone traps ((leaf miner + Spodoptera + Helicoverpa) + Fluchloralin @)
‘hand weeding after inter culturing. The gross monetary return was the maximum
with Rs.32165/ha as against Rs.32035 in control (Table 23) indicating that there v
IPM components in summer because of non-occurrence of pests in adequate density,

The pod yields in kharif were similar in the best treatment and in control ( 971 kg/ha and 1027 kg,
respectively. The higher pod yield in the control was due to the absence of the exclusive TOWS for,
crbps. However the gross monetary return was the maximum (Rs. 27023/ha) in the treaty,

combination seed treatment with carbendazim @ 2 g/kg seed + Trap crops one middle row g

each 4 rows of groundnut + intercropping of one middle and 2 boarder rows of pigeonpea after gy

3/4 rows of groundnut) + pheromone traps (leaf miner + Spodoptera - Helicoverpa)+ insecticii

mixture (2% crude neem oil + 0.04% endosulfan + 0.02% phosphamidon + 0.025 % dithane M43
0.05% carbendazim ) + culture filtrate of Penicillium islandicum + pre emergence, application

Fluchloralin @ 1.5 kg a.i./ha + one hand weeding + one interculturing. In the case of control andt
farmers practice the gross monetary returns were Rs. 13964/ha and Rs. 13233/ha, respectively (Table

B. Monitoring for major insects in groundnut
The major insect pest were monitored using sticky traps and sweepnet.
population was the highest during January (1768 aphids/trap/week) which subsequently decrease

In a drum trap, the aph

In the case of leaf miner, it was again the highest during January with 17 males/trap/week using

pheromone trap (Fig. 1). The correlation with maximun temperature, maximun: relative humidity?

fall and wind velocity with the aphid catch indicated the maximum temperature was negat®
correlated with aphids trapped in drum trap (r=-0.457). The leaf miner catch in traps was correlat
negatively with maximum temperature and wind velocity (r=-0.664) and (r=-0.339), respectweiﬁ
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vields of main and trap crops (kg/ha), returns (Rs) and gross monet
a

23. : .
Table (GMR) in [PM during rabi/summer-1996.

Ty returpg

Treatment}_ 'Yiél.dw.“ G 0.“'11?6";?: %iﬂybe'anu- '.'I'OBajrfa e -GMR.@::
R _ Returns 24437 . || 376 69 | 480
T vidd 492 g 10 =
- Returns 20183 2178 67 20467 |
.?agfg“""""'iqgui L . Clser R
] Reumms .« 24981 = | J910 Loadbie | oosgs
eer edn e s N e
- Remms = 3065 | || - ] s
v e '
L R B Dm0 a0 | e
_ Yleld s b i3] 7 L
0 Reums oL 4] ® 21318
S R |0 [ U830
"'"17ff?f§q¢k1;;f;i-]j;jf_1333: s 8
e mm s [
e e e e 1] 10 o
RST M T B8]
e | % L |
osele s ] B
T T . |

28800

32035
5834*%
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Yields of main and trap crops(kg/ha)

Table 24.

and gross monetary returnp ( GMR

f 96

during khari

‘Soybean

Bajra

Redgram

st

Groundnut

______..-——-'-""‘"-'-—-v""'—"_'

. e

Yield
1 Returns L | X
| 11827 - o &0 3

N

29 | 5

L
= |

Yild )

s

821

854

16
157

) i "

yield of main and trap crops in kg/ha o x

—

| C?StOr

Scanned with CamScanner



AGRONOMY

iect: Develo ;
W pment of suitable agronomic practi :
(P.X. Ghosh) actices in groundnut.

A. Cropping systems

(a) Relay cropping

’rr:::):nl::;i; :PSaTll;ZS:; [;313(:1:11:1:11:'11::3{ in rows spaced at 30cm or 45 em which is wider than the
. y for the reason of easier interculture operations. Therefore, an
expcrlment was conducted to grow rabi-summer groundnut as a relay crop between widel j d
rows of wheat to increase the cropping intensity. Wheat was sown on 15th Nov.™95 at 30(:::; :?12:10:5
cm row spacing. Groundnut was sown between rows of wheat at different staécs of wheat growth
viz., heading stage (sown on 19th January), grain filling stage (sown on 31st January), and 15 days
before wheat harvest (sown on 10th February). In 30 em spacing groundnut was dibble’d but in 45 cm
spacing it was SOwn in furrows because in the latter spacing furrow opening was possible. Pod yield
of groundnut (11.9 @) was the highest when groundnut was sown at grain filling stage but groundnut
equivalent yield (32.6 @) was similar when it was sown cither at grain filling stage or 15 days before
wheat harvest (32.3 q). When groundnut was dibbled in between wheat crop spaced at 30 cm, 2.6
more pod yield' and 6.0 q yield more wheat yield, than from 45 cm spacing were obtained (Table 10).
The experiment needs to be repeated to confirm the findings.

Table 10. Yield of groimdnut as a relay crop with wheat

~ Treatments PYG (qha) | GYW (¢/ha) | GEY (g/ha)
633 06 | 2594
Grainfilling:. = = = it 34.45 32.60
15 days before harvest | o 35.48 13232
e TR | 6.17
col e e
- e W) 3339
b i : 4 1 I
086 - 5.46 721
3 undnut equivalent yield. Price

- Grain yield of wheat, GEY : Gro

900 and Rs. 1500 respectively.
53.

PYG : Pod vield of groundnut GYW
of per q of wheat and groundnut=Ks.
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e

“same plots. The variation in yield of w

ﬂl s ¥ .
e magnitude of response of intercrops to nitrogen. For int

v
&5 8

e
e B
i :‘E

(b) Crop sequences
ps: wheat, gram, sunflower, and mustard we;
- c
owed by a rabi crop and 11) khariffauevaiu .
~ Ow It
o and 150% of the recommended ¢ W fo]]%-
. 0
ith reccommended doses of fcnS-T-S %y b
112(:]. N
8,

ondCd 50%;
up to 50% ; mustarq up to

Fertilizer response :
Fertilizer requiren‘lcnts of the four rabi cro
i) kharif groundnut foll

two crop sequences namely,
by a rabi crop- Four levels of fertilizer (0,50%, 100
was grown w

bi crops. Kharif groundnut
1 showed that Gram resp

vl

1 (}‘[jl;

were applied t0 13
result of third year of experimcntatio
and wheat and sunflower up 10 150 % of the recommended dose of N and P whep .
out 13.7 and 29.4 per cent Jower yield of wheat and gram, TCSpcir-O\m 3
han when grown after kharif fallo:eg N
Uty

fter kharif groundnut t
of soil in terms of available N, P and K was observed | _
.
t\\{]cn th:

r, not such decline in yield of sunf '
Ower
dny

kharif gr_oﬁndnut. Ab
obtained when they were grown a
status

much difference in fertility
vith kharif groundnut. Howeve
e. The cause of stunted growth of plants
oF v,

fallow plot and the plot v
mustard was observed between two €rop sequenc
a microbiologist.

and gram following kharif groundnut arc being investigated by

Cultivars
: _ d in the northern and western parts of India. Different i
cultivars have different patterns of dry matter accumu]ation, nodulation and N, fixation, WhOundnt'.
fferently when grown after different cultivars of groundnut. Ten Cult{:at mg
and virginia (HYR) habit types were & own during the kharif season \:;: OE
t of the kharif groundnut, wheat was sown in lt:

Groundnut-wheat rotation is followe

therefore, respond di

each of spa.nish(VUL)
ended agronomic practices. After harves
heat due to cultivar of groundnut was very wide (24.4 q af

hen grown after VUL the cultivar of groundnut but narr
. - \ . 0“
Itivation. This result confirmed the finding of (x

recomin

ICGS 21 and 36.0 q after ICGS-76) w
(22.9-27.7 g/ha) when grown after the HYR cu

previous year.
(c) Intercropping

Nitrogen response
6 with groundnut as the base crop (grown with

The experiment was conducted during kharif 199
t

recommended fertili
ertilizer doses) and sunflower, pearl millet and pigeonpea as (he intercrops f0 st
ercrops, three levels of N (0, 30 andIf
s furrd!

ommended doses of Pa

earl millet and pigeon ped wet

ercent
IIJ) laCe:i Of t;; recommended doses) were applied along with the rec
s 4;“,8-0 e recommended dose of N for groundnut, sunflower, p
5,40, 80 and 25 k - : ’
S _ g/ha, respectively. In the groundnut + sunflower syster, sunflower €5

54
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¢ recommended N and the system had the highest total Groundnut Equivalent Yield(GEY;)

0% of th . .
up € 5 lent ratio(LER). In the groundnut + pigeonpea system, pigeonpea did not respond 1o

Larld EquIVd
Table 11). In the groundnut + Pearl millet system, the yield of pearl millet increased with

L

jed N
appli€ g level of N but yield of groundnut decreased. However, decrease in groundnut yield due to

; Si
mcrf:.a - of N level (i.e. 50% of recommended dose) was nominal and the GEY and LER were
first 10€ .
the highest at this dose of N.
o
T ' SUNFLOWER

MUSTARD a6t

arif fallow

.' o ' ter khari dnut/ kh
e orain yield (kg/ha) of winter Crops after thrxf ;groun n

Ot DNt
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Table 11. Nitrogen economy in groundnut intercropping
: ield (g/ha) GEY (kg/ha)
Intercrops system pod yield (qﬂ"“) Seed yie Ly
| ¥ 14.80
M-—-—— I{jg___._-——-.._-——-—g"l—"_ 3 40 ]\00
Sole sunflower Sy _'-__—'1-6-;— = 1.0g
Sole pearlmillet i = ___9:2 s 1.0og
i = ‘ : 1.0g
Sole pigeon pea it s
G’nut + sunflower (2:1) b s ] _ T \
0N o vl e e
50% N 17.5 5.7 2030 i e
100 % N 17.5 5.4 2205 i oo
G'nut + pearlmillet (1:1) L T
ON 13.7 .3'7 17.07 1\26
50% N 136 10.2 19.54 %
100 % N 9.5 14.3 17.80 1\48
G’nut + pigeonpea (3:1) e e
ON 14.7 £4.10:2 2740 200
- 50%N 15.3 8.9 26.51 1Y
- 100 %N 16.9 8.7 2780 At e
‘CDat5% 1.7 53 E
—

GEY= Groundnut Equivalent Yield, LER= land equivalent ratio

Yield of intercrop x price of intercrop produce

GEY=
Price of groundnut

Yield of crop A as intercrop Yield of crop B as inter crop

LER = ik
Yield of sole crop A Yield of sole crop B

Feasibility of cereal fodders on the bunds of irrigated summer groundnut plots

zabuln'::m"wf gro.und-nut is generally irrigated through border strip method where three to four s
sroundnut are maintained in each strip. To utilize the bunds and borders the experiment was conduct

56
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ant cereal fodders like maize, pearl millgt and sorghum to

jiffere Study the feagih;:

“,l‘ﬂ‘ | [sucwssf"l will be able to mitigate the fodder SCCUTity duripg g Casibility of the System

This b}” fodder Crop Was grown on bund. Ist and TIng cuttings L RS e A
ent

CIC taken
oste The s highest pod yield of groundnut was recorded whep it was at 60 and 106 days afier

8rown as ]
so\\d" jdwas the highest in pearl millet from two cuttings followed by 1507 c10p. Toal feg
foddc!

S with two cuttings (Table 12). When the 2nd cuttings of
05 ol groundnut pod yicld was less than that from single cutting by ¢
o with WO cuttings than with single cutting, 2nd cutting of bajra

pearl millet with one cutting and
pearl millet and sorghum wag
he net return from the system was

and sorghum gave 4.85 and 4 74
i - foddor respectively, than single cutting, Net return was the maximum (Rs 34 -445/ha) and so
ton

e BC catio (2.48) when two cuttings of pearl millet were taken, Net return (Rs.27,001) and the B:C
\Was A L 91) were the lowest in sole groundnut. The results need to be confirmed. |
ratio

Tn ble 12. Yields and economics of fodder cultivation on bunds of summer groundnut
| Cusi of i :;E“Gross . Net . :B_C e
ield | fodder cultl\’ltmn 3:_§'rctum Z rem [
ha) | vield®ha) | (Rsma) | (Rsha) _Rehy |
So!cgmundnul 246 | 12,550 . 39,351 L 21,001 .1_91 _
romEl T Ll G s U P el
mrghum o 207 R e ALBL L s . 20 .
e T TR i
' 196 [ s | Bym | won | DTS '2.15
e e R L e |
| 410 g089 | 76225 048
299 Al -
* Price rate of per q fodder APPTO\ Rs100.
ic interactions , ‘< absoluletly
i d genotypes of the base crop and the intercrops s
Companbillty of different habit groups and &° f patural and apphed resources.

d efficient utilization 0 ch compatlbilities in two

necessary for terms of optimum i i
| i
of trials have been initiated in association ¥

intercropping systems. The prf;llmmal'}.’;gC i
 Two habit groups of pigeonpea (shert
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HYR) were evaluated. The highest total grmmdnul‘ cqlru:vz:l:lfai ‘ylcrld. ( S::f:rki/ ',““J was rcu}rdul )
13) when cv. Somnath (HYR) was associated with Tall _h,“. ;Il lb'rIU:n ups (',rfv:' . (cv'l“)?\; .i:':'-
Two growth habit groups of castor (shor! and tall) and f iy ,M g ‘ BroUhdnut Vi X
itter/plant of groundnut at 30 DAS wyq ) oy
s associated with the cv.B 95 (li;f: =-'.-_'
).

and HYR) were cvaluated. The maximum dry M
ot 50 DAS it was 34.5 g when short type of castor ¢

cv.BAU 13 (HYR) of groundnut.
: with pigeon pea ag 4, i
ler‘r

1bit groups of groundnut

Table 13. Performance of different hi
Groundnut equivalent yield (Kg/ha)
Groundnut Pigeon pea Mean
Short type Tall type
GG 2(VUL) 2741 3669 3205
B 95(HYB) 3386 3063 3224
~ Somnath(HYR) 3576 4100 3838
~ Mean 3234 3610
B, Mulching

dicated that the summer groundnut with wheat straw My,
showed N deficiency up 1o 45 DAS tough the plants recovered later and no yield loss was ngjq,
Hence an experiment was conducted with different methods of N applications as basal, top dress,
and foliar spray directly on wheat straw or onl plant grown under wheat straw mulch. Pod }-‘icld,—:
groundnut was the highest (31 0 g/ha) when 1/2 (12.5 kg) of the N was applied as basal dose and r
half was sprayed in the form of 294 urea on wheat straw at 20 DAS. Further splitting of urea spré-
i.e., 1% each at 20 and 30 DAS did not improve the pod yield of groundnut. The pod yield v
comparatively lower when 1/2 of N was applied as basal and 1/2 as top dressing.

(a) With N application
Previous experiments at the NRCG in

~ (b) With Criss cross sowing
Beneficial effects of wheat straw(WS) and black polythene (BP) of 50 micron as mulch and crs
were tested at the NRCG. An experiment was conduct

cross(CC) sowing on summer groundnut
to study the combined effect of these components on summer groundnut. In criss-cross sowing i
one direction and remaining half were sown in the perpendicu|i'

the quan_;ity_of sceds were sown in
opposite direction. The highest pod yield of 28.7 g/ha was recorded when CC and WS were combit*
od vield was! 4

compared to 14.4 g in control plot. The ranking of the treatments with respect 10 po
58
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T TR

£ e‘h\ B o A e T

18.7) g/ha> BP>W
der of CC7 wsnirol (1)4q4) S(8.7) + BP (26.5 ¢) > whea
: . l L
32497 co R gy
g management for confectionery groundnut
u

(19.5)>

ctilize

informﬂtion is available on management of bold sceded conf
; onfecti

,\'pcr' was concliuc-tcd with three bold seeded cultivars (Somnath ctionery groundnut. A figlg

‘l“ . fertilizer viz.(1)- recommended doses of N, P and K (i) 2’58 95 and BAU 13) and-six

¢Ve . Y 40:100: ’ (1), 25:100:40 ke :

10060 go/maN. P KT(W) 0:100;60 Fgﬂla N, P, K(v) 500 kg gypsum + 40.1801(5“‘& NP, K- (i),

ulphate * 7inc sulphate + 500 kg gypsum + 40:100;60 kg NPi( P:GO kg NPK and (vi)

’ . Among the fertilizer

- y

t: gtudies on integrated weed man
ut.

ponent in IPM
eriment, 12 Wreat s WIS formulated comprising fungicide mixtures includi
o s ng

de mixture, herbicide (fluchloralin @ 1.5 kgai/ha+1HW+1IC )and trap
a
stor etc.). Application of herbicide reduced dry matter of

A. Herbicide com

na collaborative exp

I
neem products; insectici

crops (pearl millet, soybean, pigeon pea, ca
h the seasons.

weed during bot
puring the rabi-summer Scasor,

DAS and at harvest) when herbicide component

the maximum dry matter of weed was recorded (60 and 93 g.m* at 60
was excluded from the treatment combinations but the
respectively) when herbicide was included. In Kharif

weed dry matter was the lowest (15 and 7 g.m?,

1996, the promising treatments (four) were tested 1n larger plots (Table 14). Total dry matter of weed at
30,60 DAS and at harvest Was the lowest in the treatment which included seed treatment with carbendazim
excluding pearl millet an
herbicide, fuchloralin @ 1.5 kg ai /h

ol plot.

d castor + pheromone trap + insecticide mixture + culture filterate 0

+trap Crops
1 + one hand weeding -+ On¢ interculture

penicllium islandicum
eed was recorded in contr

The highest dry matter of W
n IPM on dry matter

ifferent treatments 1 of weed

Table 14. Effect of d

Dry matter (kg/ha)

'.f,_f;_';-_'_*’[?_ré_at"mén'_t_s '

i
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PLANT PHYSIOLOGY

ijotic stresses 1in groundnut
uc.

z £:
ec o ol ?:"“f_'l“'

Jture stress tolerance in groundnut

4 high temper
part of Rajasthan, the possibilitics of the groundnut cultivation in the command f
area o

I Gandhi Nahar Pariyojana,

ir |

o ! cnotypes having cold toleran
el >, .

d formation phasc arc essential for groundnut to be successful in this area. Cold tolerance

at the PO oxtent high tempera
and Haryana under spring groundn
he at ARS, Agricultural Rescarch Station, Durgapura and the Regional
of the Rajasthan Agricultural University. The crop was sown
ures at the germination phase,

especially in the rabi or the summer scasons e Bilareased

ce at the germination phase and high temperature tolerance

ture tolerance are necessary for the sowing also in some arcas of
desh. punjab ut. Keeping this in view, experiment was
ith 70 gcnotypcs t

jon, Hanumangadh,
ck of February 1996 to study the effect of low temperat
d maximum temperatures Were 6-7°C and 20-22°C, respectively, and the

first week of 'March to study the effect of high temperatures
sc. In lgcncral, the number of mature pods and pod yield
the crop sown 1n March. Variations
crmplasm. The following genotypes
boptimal temperatures

Wwe
' ‘nimum an

he pod development pha
n February as compared to

s observed in the g
ct to pod vicld for su

- 36°C- 44°C) att ‘

were low in all the genotypes sown 1

' for low and high temperature tolerance Wa
iminary to b¢ relatively better with respe

‘ at pod development phasc.

- were found prell
rmination followed by high temperature stress .
(CG 4446, 1CGS 76, Somnath. CSMG 84-1 and

at g¢
4t Hanumangadh: ICG 3704.1CGV 86031, TG 22.
RG 337, 340. _
 ptDurgapura: - ICGY 26707.1CGV 86607.1CG3 143.1CG 3098, TAG 24, TG 22, ISK 9406 and
RG337. -

and low light conditions
c-deficit stress conditions

vicld and Pn ratc were
T1). soil moisturc
plots

moisture deficit stress
t. and soil-moistur

ccumulation. pod
oration. Cpe-
Jar radiation created bY covering the

ted 40 days after SOWING till 80 days
oil moisturc

B, Photosynthesis (Pn) in s0il
The performance of twelve spanish
was studied during the summer season O

ccorded under normal irrigation (100 per cent cumul
(25 per cent Cpe: T2), and low SO

(T3). All the treatments Were crea

genotypes in low ligh

£1996. Biomass &
ative pan cvap

deficit stress condition
with a rain-out shcltcr (ROS),
the pod vield. t

after SO\\*ing, lr[ gcrlcral,
ation in ROS. The vic

deficit stress and low radi
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ficit stress, The genotypes viz | ¢ "
" Sy

did not deercase significantly due 1o soil moisture de , |
i T3 as compared 1o T2 The Pn rate was higher in ) [-0”(‘ X
he reduction in the pod vield duce to soil “‘Uis;l”m‘ \
it 604, However, Girnar 1 gave the nghest pod \‘m;dm\.;
ht condition. Possibly GG 2 and Girnar [ may suit intercropping with crops Whig, g,
DAS. Further studics arc required to asscs the suitability of theg, gmu: .

th,

and 8 3 showed higher pod s weld n
T2 and T3 (Table 13) Among the genotypest

stress and low hight condition was

the low hg
groundnut crop at 4010 80

2enotypes.
ew ; genotypes under :
and photosynthesis rates of groundnut genoty] normal ;.

Table 15. Pod yield u |
and low light condition in ROS (1 3-) It

(T 1), soil moisture-deficit stress (T 2)

Genotype Tl T2 T3 TR,

Pod vield Pn Pod yield Pn Pod yield P
TG 26 303 1061 319 5.39 Lo N Tl
GG2 284 9.12 255 6.47 o e
ICGS 44 276 9.96 245 6.44 124 T
TAG 24 473 953 384 7.56 140 ol
SG 84 302 8.36 141 4.57 184 T
SB XI 232 6.73 156 7.16 197 497
S5 402 9.66 114 6.06 170 Tase 1
PBS 8 328 9.23 233 5.69 170 497 ]
TG 22 222 9.74 116 6.18 122 660 ]
Gimar | 460 8.54 299 809 265 449
Jyoti 363 6.39 184 6.15 199 568 |
JL 24 276 6.49 160 5.91 184 S
Mean | 32675 | 870 21717 |- 631 180.5 523

CD(P=0.05) : Pn rate- Varicty - NS Trcatment - 1.16 Variety x treatment - NS

Pod vicld= g.m* Pn (photosynthesis rate) = p mol.m™.s" at 80 days after sowing.

C. Role of potassium in biomass production in soil moisture deficit stress conditions
The role of K application on dry mass accumulation and pod vicld under normal moisture conditir

(TI. irrigation at 100 per cent cpe) and soil moisture deficit stress (T2. irrigation at 25 per cent op
was assessed during the summer scason of 1996. Combination of soil moisture deficit stress toler®
genotype. GG 2 and a sensitive genotype, JL 24 and three rates of K. 0, 20 and 40 kg ha' formed
~ treatments. K was applicd in the form of P, 0, at the time of sowing. The normal irrigated crop b
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K applica’liOH- However, under soj] moisture de

w ficit
o rGSPolgG ) (2269 kg ha) as compared to the J|, 24 (1417 stre
pot =

kg hat

- Was
photosynthems (Pn) and stomatg] conductan

), when K was g

Pplicq

: : ce g @20

d soil moisture deficit stress condition, Inspite O(fg}?' e higher in he . GG 2
i

ghK (160 Ppm) in the o5 the

S ¢ mn
lnlb:;ﬂ_l The ratc ‘l’ﬁ
b an
T N
T pdedto the 3t SOt moisture condjtion,
gt fes o water e efficiency
ies

r water use efficiency (WUE)

!

) Selection .

tostud lod

soups* 2ol : - ) Y Benotypic differe

; gpecific leafarca (SLA) (em*g7) or leaﬁhllck“ess’ biomass, pod yield, Harvest index (HI), partit i

;“nd aleruse efficiency. The crop was subjected to three treatments Viz. irrigated - 100’pér " Tlmg
nt cpe

ivout shelter - 25 per cent cpe (ROS, T2) and rainfed (T3). Results of thi
[Tl)?sscd in a physiological model given below. )
discu Y=T x WUE x HI

o Y= pod yield, T= transpiration, WUE= water use efficiency and Hl=

Xperiment are

sher harvest index,

~ \WUE was calculated by estimating the carbon isotope ratio, delta, (C'*/C?). The delta varied
gigniﬁcaﬂﬂy (P= 0.05) among the genotypes and relationship between delta and SLA was positive
(Table 16). The pod yield was strongly inﬂuencec} by transpiration, WUE (measured by SLA) and
HI. The yield determining traits, WUE and HI were negatively associated. No relationship between
biomass and pod yield could be established.

- Table 16. Correlation coeeficients for delta and various physiological parameters under
different conditions during kharif 1995.

Parameters T1 T2 T3
Deltavs SLA | 030 | 044 NS
 Delta vs leaf weight | - 0.35 -0.46 NS
- Delta vs vegetative weight 0.40 -0.47 NS
 Delta vs transpiration efficiency (TE) NS -0.36 NS

aut irrigated; T2 : soil moisture-deficit stress; T3: rainfed. Rainfed treatment was under severe drought
condition between 30 DAS to 90 DAS. . '
The tolerance of soil moisture deficit stress in groundnut may be incorporated by selecting for traits

i like high WUE, T and HI (contributing to the productivity under soil moisture deficit stress condition)
63
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rather than by vield alone. The significant relationship between delta and SLA as 5 Surrg
gate
g,

could be used as a screening tool to assess WUE.
and water relations of low and high SLA lines

(b) Leaf gas exchange
In kharif 1996. ten genotypes were sclected bascd on their SLA and WUE, from the aboyg
for detailed studies on leaf water relation, and photos_\-'nthcsis (Pn). The study was condy Xper S
_ ] - Ct !

(T3) conditions. Under rainfed conditions the crop facz:: Ung

irrigated (Control, T1). and rainfed
sture deficit stress at the time of pod development. At 80 DAS, the Pn, leaf congyy,
ared to T3. Diurnal trend in the p, e
fatg

soil moi
transpiration, in general, were higher in T1 as comp
o 1000 h. However the day mean Pn was higher (1 1 W
83
o

noticed and it was maximum at 900 t
(
ly

m2s1) at 40 DAS than at 80 DAS (7.695 p mol m? s). Similar trend was noticed in qg
_ S e
conductance and transpiration. Photosynthesis in general was high in the low SLA lines a5 ¢, "
. : . : . : S tom
to high SLA lines. Studics on leaf water relations, leaf anatomy in relation to leaf gas exchg, Pay,
‘ gt‘.an

RuBP carboxilase activity need to be initiated.
Project: Physiology and biochemistry of seed viability and dormap,
: Q

in groundnut.

( P. C. Nautiyal and " J. B. Misra)
A.Seed viability

(a) Chemical fortiﬁcaﬁon of grbundnut seeds
-May, 1996) produce of cv. GG 2 and the germplasm line NR((

Pods obtained from summer (January
rage, these pods were shelled and sceg

6919 were stored at ambient conditions. After three months of sto

were soaked in GA3( 2.89 x 105 M), IAA (5.71 x 10°) and 2.85 X 10 M, ZnS0O,4(0.05M), ascorbic aci

(5.68 x 10 M), iodine( 0.02 M), KI( 0.01 M), ABA (3.78 x 10 M), catechol (9.083 x 10° M), Gl
0 (1.408x 10° M), NaCl (10°M), NaH, PO,

(0.05M), IBA (246 x 10 M), CCC (6.33x 10*M), DMS
4 M) and KHyP04(0.0367 M), and distilled water for four hours to invigorate the seeds, as these chemicd
al crop species. The seeds were dried at roor

have been reported to invigoratc secd viability in sever

temperature to 6-7 percent moisture. Seeds were stored
seeds which reccived no treatment were also stored in polyethylene bags to serve as the control.
The seeds were studied for germinability and seedling vigour after eight months of storage. 6!
reated with NaCl, and chlorocholine chloride showed 72%and 70% germination, respegtively, where
I ]sccds ‘:s’howcd only 42% gérmination. However, the seeds of NRCG 6919 maintainft;i i

lene b2

distilled water and seeds stored 1n polyethy
| of NRCG 6919.

after drving in polyethylenc bags and a sutd

-

he éontro
nd 80% germinability, in the seeds soaked n
rithout any treatment (C), respectively. This sh

ows the high viability potencia
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e e S

ct of drying temperatures on seed germinnbilily
c g

f
K son (199) produce of v GG 2 were dried imumegigygy o
X i * & ) c
summc{ SZ 15 4 50°C till they attained a moisture |yl between 10rhm
0 35, s;orc 4 in cotton cloth bags and the sceds ere Studicd 5
c «

& il trical conductivity of seed leach k
o iy and €1eC ; chate. After 2 mongy

a

v f and 8 monthg
bl 1 v L} o S 0 \ i
gcrn“““_ o sceds dricd at 45°and 50°C as compared to the Slorage geminatiop Percen

seed :
4 40°C. After 8 months of storage, the Seeriiol S Obtaineq froy, the

4ol 7 es, however '
e { yarious temperatur sceds dried at lower temperatures (beloy

yid @ crminabiht-" as compared to the sceds dried at higher (above 40°C
Higher )

Effec

(c) e

cason (1993) produce of the groundnut cultivars GG 2, Girmar 1, 1CGS 11
MV 10,G AUG 10 and M 13 (virginia) were categorized into three maturit

5‘0 fagc fOI'

¢ of pod maturity and ageing on biochemical Composition ang
. § “Nd germination of

gharif $ (spanish), and

vt 3 T ]
Kadin 2 , _ i ‘ Y groups, based
" iside coloration of the shell viz., i. mature ii. medium mature, and iii. immature, Fregh d
ol ; ' - ceds

for thee months of storagt? and aged sectds after twelve months of storage were studied for the
hanges in biochemical cqnstltuents. Rc.ducmg sugar, total sugar, frec fatty acids, o-dihydroxy (OD)
phen015= and total phenols decreased significantly with increasing maturity of seeds. The decrease
was however much more pronounced for od-phenols. Ageing for one vear decreased significantly all
he constituents and the decreasc was more pronounced in case of od-phenol and total phenols. The
varicties differed significantly in their initial composition and also in their response to ageirg (Table
17). In general, after 15 months of ageing, the germination percentage was supcrior in the mature and
medium mature sceds as compared to immaturc seeds.

. B, Seed dormancy

(a). Fresh seed dormancy and in situ seed sprouting

Thirty nine groundnut genotypes belonging to different habit group were screened for fresh seed

. dormancy and in situ sprouting of sceds in the ficld during the kharif season of 1996. Number of
~ plants having sprouted pods, number of pods sprouted per plant at the time of harvest, and laboratory

seed germination percentage of normal, and with ethrel treated seeds were recorded lmmcdlate_l;'

LG : W . 5
. after harvest (Table 18). Among the spanish types maximum number of pods with sprouted s¢

. 0 ish types
were recorded in TAG 24 (30%) followed by GG 2 (21%) and Gimar 1 (18%). The spanish 3P

: : ish genotypes
namely SB X1, and Jyoti did not show the signs of i sifu sprouting of seeds. The SPaﬂlj jicth ct}?rcl
Viz. TAG 24, JL 24 and TMV 2 showed more than 95 % germination both unde; nolrlm;’;le,d iy

: _ ' ! _
treatment conditions. Most of the genotypes including the spanish types showed es

65

Scanned with CamScanner



though the degree of dormancy varied among the genotypes (range 12‘%"]00%)» Howcvcr’ -
days of harvest most of the spanish genotypces showed more than 90% germinability, CXeepy g .
76, TG 26, TG 22, ICGS 37 and TKG 19 A (<50%). g
Table 17. Effect of pod maturity and ageing on biochemical composition of seeq
Variety RS TS FAA OoDP ?
Effect of varieties T~
TMV 10 (HYB) 5214 11.807 0.845 0.583 0,708
Kadiri 3(HYB) 4.775 10.089 0572 0613 1120
~ GAUG 10 (HYR) |  6.184 14.299 0.859 0.810 1,263
M 3 (HYR) 6.407 17.568 1.091 06475 | 50
GG 2(VUL) . 5.886 13.144 0.913 0.614 1808
HETCGS 11(VULY L[ 4,042 9.226 0.452 0.457 1278
 'Gimar 1(VUL) [ 4977 8.766 0.622 0.507 0977
~ CD (P=0.05) 0.622 1.077 0.069 0.134 0,180
_ Treatment | | | T
" Fresh 5598 14.003 0.810 0.760 1.529
i Agedi s 101253, |1 10.720 0.449 097
. CD (P=0.05) 0332 0.576 0.037 0.071 0.09
 Effect of maturity] L | i
 Mate 0 dseo | 058007040 | 0525 1.290
WiMediom; il s 0000 | 0722 ] 0588 1158 ]
JiImmamre 0 [ 050950 1] 13,505, 0.868 0.700 1.305
..GD(P=0.05) . [! 0407 ‘| 0705 | 0045 | 0087 0.110

RS= reducing sugars, TS= total sugars, FAA= free amino acids, ODP=o-dihydroxy phenol, TP=tots
phenol . ;
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— | D | 0.00 90 %
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|7 genninat
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percentage of sceds after 15 days of harvest

ethfel:

and their disorder in

groundnut k

(ALSingh and Y.C.Joshi)

old seeded groundnut

(a) Effect of macro and micronut

d their interactions o0 the
groundnut genotypes
ations improved
0kgha' Ca,
ntrol during

rients on yield and pod filling
ments were conducted to know
19A (bold sec

of 1996. Application of C
)and pod and seed Y1

the effects of Ca, K, and B an

ded) and 7085-1 (normal seeded)
a, K, and B alone Of in coml_)in
¢lds. Application of 10

d11.9 per cent over o

Field experi
yield and pod filling in TKG
during kharif and rabi-summer
the pod filling, (increased the shelling out turn

'100lkg,ha-1 Kand2kgha' B increased pod yield by 21.4,21.7an
rabi-summer and 14.6, 20.2 and 10.2 per cent pod yield and 9.6, 6.2 and 4.2 per cent 100 seed-mass
However the combined application of Cat+B.K* B, Cz} +K,
trol during rabl

0 - ;
over control during Kharif, respectively-

ad Ca + K + B increased 25.1, 25.6, 342 and 37.5 per cent
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..1d over control during kharif
.+ cent pod ¥i¢ Ty
and 20.1, 15.0, 23.6 and 39.2 P¢ and SMS pereentage. The Sy " Wy,
100-sced g S g
9 per cent n 'KG 19A, This hag lrc,enhﬁ
Ing

the shelling out turt,
tin 7085-1 and from 78 t0 8 ' i d
and hence, Increasing 1 seed mag . 5

od filling o ‘
, Ic hi ¢
neral nutrients in this calcareoyg - by

(fficient mit
and K, in qutrient solution, on the groy,,
i ] ;ln{l

' Y

o levels of Caand K (high, 200 ppm and b
f these nutrients with the bold-sceded groundnut genotyms,lg ; My
1CG $8398.B 95 and BG 3. Ca alone at 200 PP and both Ca and K, at 200 ppm 82vc 10 4 m.L.]l
cent higher pod yield than 50 ppnt, mspectivcl); But increasing the level of K t? 200 ppm along Caup
reduction in growth and pod yield. Nutrient analyses of the plant samples 15' In progress. [ Wag :
ced on bold seeded variety than NRcg 691?

observed that the interaction effect was more pronounl

normal seeded groundnut.

summer
improvement in

increased from 82 10 87 per cen
the role of these autrients for better P
varictics which are otherwise 1ol getting St
rious levels of Ca

grmmduul
conducted under tw

(b) Influence of va
of bold seeded

Sand culture experiment Was
in pots to find out the interaction 0

B. Methods of nutrient application

s of soil application
6 showed that various macro- or Micro- nutrients whep »
]:

The field experiments during kharif 1 99

in furrows gave positive response in general and increased yield, yield attributes, shelling out gy, :

100-seed mass and seed size of groundnut. However, as seed dressing only FeSOy, M11So4, Ca
d other parameters. Application of boric acid, Cupric chlog

and seed dressing of macro- and micro- .
gy

(a) Comparison of effect

and ZnSO 4 could increased the yield an
ction in field germination hence should not be used as seed dregg,

and ferric chloride caused redu
as interesting to note that the response of Cu was observed and Cupric chloride applied

It w

furrows
(b) Comparison of efficiency of micronutrient application through different methods

Field experiments were conducted to assess the efficiency of application of Fe, Zn and B throughdr
irrigation in comparison with soil and foliar applications during summer and rabi seasons (mid October
t-irst week of March) in calcareous soil with medium fertility. Fe, Zn and B were applied three timesat!
JQ and 79 DAS in soil, ﬂlrough foliage spray and through drip irigation. Ai)plication through drip irrigat
though did not show much influence on plant height, chlorophy!ll content and oil content but increase

showed maximum response in terms of yield and yield attributes.

yield and shelling out turn.
It was interesti Rl i
s interesting to note that drip application of water alone also increased 8.9-25.1 per cent pod i

over flood irrigati ; : :
as the san:;n aimon1; ﬂ;e n_ll(:ronutfjents applied through drip irrigation increased the fertilizer use efficir®
_ me amount of micronutrient applied thrmé% drip showed high yields over their soil and folis
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The drip systemof irrigation also kepy the g oo
. _11ONS-
Jical

5C fhrpcu
> number of pods, shelling
apP hene® incrcascd the n I 8

Penctration and o development
Pereentage (pog filling) and 101

) seed mags.
ytrient deficiencies and yield logses
on

3
C Macr trient deficiencies of g
1
~\ Macront

roundnut in ¢
(a

- ! alcareqyg Soil and effects of external
W fertilizers on growth and neld

yliation 0
apl

qent was conducted to differentiate the ingjy
- ‘}L‘.l'"'l

sot &N

peir 5

t al applicat! ' ‘ el

e pat application of micronutrien

Idual cffects of N, P.K, Ca, S, and Mg and

soil with medium fertility and the effects of

cre studied by taking four groundnut genoty

s alone decreased pod yield ov

abser® ients) in all the genotypes. However, these micronutrients whe
—

jicro

..ts increased the pod yields (from 25-57 per cent depending upon
en
cronutr!

ics oceurring i groundnut in caleareoys
ncl _
on of these macronutrients

pes. It was
¢r control (without
n accompaniced with

the genotypes). It was
ma on supply of nitrogen during sowing showed severe yellowing during the carly growth
d that 1
-nr"cd

50 days, but soon after the nodules developed this yellowing was reduced clearly indicating
stag®s ppio > El'['c’;atit’.:m is essential for early vigour. Thou gh genotypic variations were noticed,
¢hat pasal N' aPPfl acronutrient produced less pod and fodder yields. The differences in growth and
non-aPPlimmn ¥ h pronounced at 55 DAE. The order of nutrients in terms of reduction in pod

biomass Wr® m.UC t'gn was Ca, N, §, K, P and Mg which showed its importance in this particular
yield due 10 non-apl;l;jz lwas found ;o be N-efficient and showed less yield losses due to minus N, the
soil. The g:oﬂgogrzuc to minus P, K and Mg and GG2 due to S.
genotype

due to the deficiencies of N, P, K, Ca S and Mg in groundnut grown in this calcareous
. s due
The )’leld losse

£26.8,12.6,19,29.9, 20.2 and 18.3 per cent, respectively indicating that all
" tl'le tu_[le 0 My vy, H
oils were 10

o BALE A oil.
trients are essential for harvesting high yield in this calcareous s
ri

D. Iron-chlorosis

HA, FeSO, and iron citrate
. oo of iron containing compounds namely FeEl')Tf\, Fc?EDPd s imnx_ﬂ,c e
bl iy i ere compared in pots for alleviating lime-indu i / Fefiieit
o tions W _ - if 1996. Four E ;
S Con?c“t:th Fe inefficient and efficient genotypes during k:?n;BDR 36, VRI-3 and I-2
et e b ' four Fe-inefficient PBS-13, Sl
: | could
-1 .24 and TG-26 and fou ; hen applied in sol
L TA(’;]j tudy. Tt was noticed that all the sources of 1ro“,W : ml:vm and increased
ed in this.study. , i etative g :
ge“"tw;s e e bf iron-deficiency chlorosis and excesslvli \;;g the beneficial effects of iron
enc 5 2 . a,
r::m hfiloccc;l'll;re2Jr contents of leaves, and pod yield. At 5 - deFe-citfate than other iron sources.
. Chlorophyll and : DHA, an ient one.
| Soureeson groundnut were more pronounced ‘:;th Feifs with iron sources than the Fe-efficien
£ ; ! : : orman
i The Fe-inefficient genotypes shows better pe e
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e Dk 2 PR ient lines and their
(b) Maintenance and multiplication of iron-¢fficient and inefficie further T Str

‘Twenty Fe-cfficient and five Fe-inefficient groundnut genotypes were maintained throy,,
multiplications for further experimentation. The yield tr ials in the ficld for consccutive five y, Carg

revealed that the genotypes having NRCG Acc.No 7085-1, 7085-3, 2588 and 6919 of gp, . 'r"“a
and 7599 of valencia group have got good potential. The PStV free seeds of two of the Feo %,
groundnut genotypes namely FeESG-8 and FEESG- 10-1 were multiplied both at Bhubancswa LT“

Dantiwada for acquiring sufficient sced for testing them in AICRP(G) system. During kharig 19
ICRISAT Hyderabad and at Nppg & 9;

C,

]

these genotypes are under multiplication at Bhubaneswar, " arﬂ
r of groundnut varieti
Also an effort was made to find out the iron nutrition behavior of g ies in req h

soil by screening the groundnut varicties and germplasm lines being grown at Off Seasop Ce ;fl.
Bhubaneswar during kharif 1996. It was interesting to note that the Fe“efficient groundnut Zenoyy iy
suchas TG 24, TG 26, VRI 2, TG 17 and SG 84 also did well in red soil. In contrast the }«‘c.mcﬁ.mlhL
one VRI 3 and TG 3 still showed chlorosis in the red soil inspite of abundance of iron y

E. Studies on the nutrient-efficient groundnut genotypes
(a) Ca, Fe and S nutrition in efficient and inefficient groundnut genotypes

- Sand culture pot experiments were conducted to study the growth, pod yield and nutrient contepy of Cy g
and Fe-efficient and inefficient groundnut genotypes under low (1/4) and normal (Full dose) c"“ceﬂtranm
of Fe, S and Ca nutrition. The crop was grown and various observations were recorded. The gerotyy,
differences were noted and it was observed that the Fe, S and Ca efficient genotype showeg Moy
chlorophyll (both Chla and b), and carotene contents than the inefficient genotypes. The clear-cut Symptong
of these deficiencies were noticed in the groundnut under low supply of these nutrients which reflecge o
their pod yield. It was interesting to note that the nutrient efficient genotypes showed better grow, a

yield than the inefficient one both at low and high levels of that particular nutrient in the solution, Ty,
nutrient content and uptake of these efficient and inefficient genotypes are being determined,

(b) Problems and prospects of groundnut cultivation in North- East Hill regions
A survey of the North-Eastern Hill regions, through the ICAR Research Complexes (at Barapan
Tripura and Tura), was made to find out the problems and prospects of groundnut cultivation in thos
as well as neighboring regions. Based on the detail survey it was found that though the groundnut he
got very good prospect in the NEH Region, the low soil pH, temperature, Al, Fe and Mn toxicitiesax
P and Ca deficiencies, rapid loss of seed viability of the rabi/summer season producg are the majo
problems of groundnut cultivation in NEH region. To cope up with the related problems five sho
long term experiments were recommended which are being conducted at ICAR Res Complex ¢

Tnpura, Manipur, Barapam and Tura.
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- ewironmental pollution. Hence, ten pendimethalin degrading an

MICROBIOLOGY

project: Biological nitrogen fixation and phosphate solubilization
in groundnut.

(K.K.Fal)

A. Biofertilizers

(a) Bradyrhizobium
The IGR 6 and IGR 40 developed at this Centre and NC 92, TAL 1000 and TAL 1008 were supplied
to different AICRPG centres and Agricultural Universities for agronomic trials. Factors responsible
for the efficiency of IGR 40 and IGR 6 are yet to be identified. Again, there is the need for the
development of efficient strains of Bradyrhizobium tolerant to soil acidity for rice-fallows and for
north-eastern states.

(b) Phosphate Solubilizing Microorganisms

Existing PSM like Aspergillus awamori, Bacillus polymyxa and Pseudomonas striata were supplied
to different AICRPG centres and Agricultural universities for different agronomic trials. A fungus
(PSF 1) has been isolated from groundnut rhizosphere which efficiently solubilises tri-calcium
phosphate. The effect after inoculation of this fungal isolate is yet to be studied . Emphasis will be
given on rhizosphere competent, phosphate solubilizing fluorescent pseudomonads.

(c) Plant growth promoting rhizobacteria (PGPR)
Free living bacteria are found abundantly in the rhizosphere of crop plants and have the capacity to
influence the crop growth immensely either by producing siderophores, IAA, organic acids, etc. or by

fixing atmospheric nitrogen and ammonification. They may also inhibit deleterious/pathogenic rhizosphere
microorganisms and thus sustain plant growth. Crop specific PGPR have been isolated for various
crops. Two hundred and twenty seven isolates of different physiological groups of bacteria \.vere
isolated from rhizotic zones of groundnut grown without any fertilizer. All these isolates were purified

and maintained to identify potent PGPR for groundnut.

(d) Biodegradation of pesticides . | ,
Increased and indiscriminate use of pesticides lead to environmental pollution. Thrust is needed for

the degradation of such xenobiotics. Pendimethalin (weedicide) and chloropyrephos (insecticide) are

widely used in groundnut cultivation. However, their persistence in the soil can result .m senox?s
' d five chloropyrephos degrading bacteria
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roundnut rhizospheric soil samples. Amey,

» ' - ATE] e " ﬁ’o’" g . & . .
were isolated by enrichment techniques Detailed studics on their identj,,
1Cyy:

ere prec

%

"
are ung i
Cry

|..

fominant.
and their effect on plant growth

fluorescent pscudomonads and bacilli W
ov of the isolates,

degraded products. relative cfficien qi

TCP soulbilisation by a fungal isolate from groundnut rhizosphere
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BIOCHEMISTRY

project: Biochemical
: aspects of groundnut ; . '
(J.B. Misra) quality and composition

A. Oil and i
protein c?ntenm of seeds of groundnut genotypes

Seeds of ground
nut ;
arc valued both as an oilseed and a protein rich food. Evaluation of groundn
¢ rounanut

genotypes ft i o . ;
ypes for oil and protein contents in their sceds is an import " el s
. types. portant activity for identifying the superior

Oil and protein .
con > :

tents were determined in 60 samples comprising cultivars and |

s and germplasm accessions

The genotypes having oil more tha
152 per cent were Girn
: ! ar |, NRCG 879 iri.
70 1{213 15‘1111;} tl;osc having less than 45 per cent were BAU 12, TMV 2. TMV 7’ I;gd)l; 3’1‘?4(\}!2 i
. ? ? ? ? 12 T
.1 an . OA. Flultlvars JL 24, ICGS 1, SB XI, TMV 12, M 335, TPT 1, BG 3 and TPT 2 i
identified to contain more than 23 per cent protein, (Tables 19 and 2,0) , ) s

B. NIR-spectrophotometry of :
seeds for dire thatt . :
2 non-destructive manner ct determination of oil and protein contents in

Optlcai densities (OD) of seeds of 67 groundnut samples (having oil and protein contents in the range

of 41-54 percent and 18-29 per cent, respectively) were determined at 12 different wavelengths
(918, 928? 940, 950, 968, 975, 985,998, 1010, 1023, 1037, and 1045 nm) in the near-infrared region.
The data (ODs) thus obtained was analyzed with the help of a computer programme to develop

g various combinations wavelengths. One of such equations, gave a significant

d actual values of oil content. (r = of 0.716**; n=
icting oil content of groundnut samples in a
ophotometry. For protein content, however,
ts for improving the predictability by using a

regression equations usin
correlation between the predicted values of oil an
58) indicating that there exists a possibility of pred
_destructive manner on the basis of NIR spectr

non
ctory equation could not be obtained. Scope exis

satisfa
larger number of samples.
of precision of conventional nitrogen-to-

nerally calculated by determining th
ed on an old finding that the

protein conversion factor for groundnut

C. Evaluation
e nitrogen content of

Protein content of groundnut seeds is g€ -
seeds and multiplying the same by 2 factor of 5.46. This practice 13 bas

~ major groundnut protein Viz. arachin contains 18.31 per cent nitrogen.
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Table 19

oil and
Breeding section

protein contents 0

S.No.

Genotype

Soxhlet

¢ seeds of 8r0

undnut genotypes collectey fr

Bm l‘l.

0il (%)
SPGR

Protein (%)\

K-N

FC

f- /

/

——

Girnar 1

54.1

L ——

NRCG 9

RB 46

519
506 |

53.2
50.7

18.8

220

| 187

/

245

49.6

/

249

/

510

510

226

|

NPF 101

514

209 |

__.23.1

NPF 140

52'._0 e

g

} 58S

| GG=2

|

508

Kadiri3

1 |

S s02

| 193

225

Jl//

.

465

494 |

s

235

fc_.-'oo-q |l lu (o

-

- | ICGS44

51

509

18.7

2]

e
et

1 JL:24: e

495

941

MI3

: 504

49.6

19.0

199

483

ao ]

194

22.9

| sBx1

- 4710

. 466

s

23.9

509

214

. 510

492

- ..19;3.;: —

)

7 | NeAc 281

o

09

. I8

CGS3

508

195
205

Acholl whlte 503

i

21.0

CGS 7-—B

| sle
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Table 20. Oil and protein contents of groundnut genotypes collected from Genetic
Resources section

S T _
S.No. | Genotype 0Oil (%) Protein (%)
[ 2 Soxhlet SPGR K-N FC
i ﬁ%ggm 329 517 213 211
NRCG3162 464 e 26 5]
3 NRCG9541 502 488 199 206
4 NRCG7719 486 495 214 245
5 NRCG5199 499 K. 220 L
6 GG12 463 4638 244 25.1
7 ICGS11 511 517 188 219
g NCAc 15746 512 536 174 203
9 Col 517 483 249 250
10 NRCG750 479 305 202 20
11 BAU 13 499 514 219 224
12 BAU 12 447 488 247 234
13 JL24 503 502 %% 253
- jab-1 - — : i
115 ms 524 500 21 22
16 NRCG5235 471 496 235 25
17 | NRCG2750 5038 520 204 - 93
18 | Selection230 470 482 _ 203 2.1
1 19 | NRCG1014 475 ﬁf} %3 %ﬁf
20 J-11 431 : : A
7 e N4
- el 4 486 24 22
M13 470 *
2 5 495 245 250
M522 519
B eyl 533. 214 207
% T]\NRC{\GI G f{g 3 249 02
b 2 : Fs0 192 230
26 CSMG34-1 e | 33“3’ 217 88
- %7 412 414 gl n
30 SB 479 138 2.
3 ICGV 863%0 488 5704 39 %4
ICGS76 | 464 e a6 | 254
- Karad 4-11 4 45'% 184 07
34 537 51, : %7
: T™MV 12 430 ' 22 255
488 241
38 RO 510 . 257 244
-39 SG-84 44'0 439 _ 25'9 2%6
L TPTL ‘ 480 ' 234
: : 482 34 244 s
i TKG19A , 164 464 193 202
e L2 454 69 | ooE U1
4| TAGH 518 v Ll
L ds o3 468 . B
e : ' GR:SpeCLﬁcgm
' alteau’s Reagent; 5F

KN=Kjeldah! N x 5.46; FC = Folin Ci0¢
| 75
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Using published data on the amino acid analysis of groundnut genotypes, the Nitrogen.¢,

conversion factors for whole groundnut seed and also for arachin and conarachin Wwere Calcuipr%in
Was found that the nitrogen-to-protein conversion factor for arachin and conarachip 2 well j :t 3t
Whole seed is affected both by genotype and location. The value of true factor for 1oy Prot Uty
a givcn sample may liec anywhere between 5.3 to 5.7. Thus the protein content obtaineg by us‘l S foy
Conventional factor of 5.46 (or say 5.5), may have a precision of 0.7 per cent for the sampleg :lﬂg I“‘e
3.5 per cent N (approx. 18 per cent protein), and as the nitrogen content InCreases the p, Vg
decreases to reach +1.0 per cent for the samples having 5.5 per cent N (approx. 3 Clsion

_ el & : r
protein). This implies that the protein content of two samples thus calculated could be takep .
Ie

different only when there is a difference of at least 0.7 to 1 per cent in their Calculateq vl
- - - 1 3 a
Likewise the the actual protein content of two samples could be different even if the Valugg '
thy
N

aly

calculated are equal.
D. Service to other sections

Rendering service to other sections of NRCG by analyzing their experimental materials pyq b
: e . ; ; : ; ee
one of the important activities of Biochemistry section. The particulars of the service Tendereq n
are

shown in table 21,

Table 21. Service rendered to other sections

Source of sample " No. of samples Content analysed
o Paniemsoley 0T R TS
JPlantbreding 0 [0 PRl e
_”_en_et:ic resources . (. 210 .o o
Genetlc 'resOi_l'rccs _ 36  Protein R
_ Genetics and Cytogentics | 15 Ether extract in leaves
oFamér 0 g | Aflatoxin
_ Farmer ‘. e . ol
§ Famer (TARIVLD) . [ 7 Aflatoxin
48 Gl Sugrose
76
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project: Technology Assessment and Refinement Through Insts '
Vil]_age Linkage B s nstltutional

The ICAR has launched this new project in July, 1995. The goal was to develop effective operay;

. , RO _ _ ional
linkages between scientific institutions and villages for technology integration and optimization ¢
meg the growing demands of different production systems to increase productivity, augment income
and improve the quality of life of rural people. This is being executed at the NRCG., Junagadh. The l
findings for the reporting year are given here. |
A. Groundnut + pigeonpea intercropping and its management (Demonstration)

Rcsulrjs of demonstrations in 73 farmers fields one acre each indicated that groundnut intercropped
with pigeonpea in 1:1 ratio was found remunerative than other ratios (2:1, 3:1). The gross monetary
return of Rs.43968/ha was realized in 1:1 ratio of Groundnut + pigeonpea intercropping, While it was
Rs.25452/ha in farmers practice (sole crop).

" B. Paired-row D{antfng of groundnut with one row of pigeonpea as an intercrop + IPM to
improve kharif groundnut yield (OFR)
Results indicated that the combination of paired row, inter crop and IPM, the gross monetary return
ranged from Rs.31,395/ha to 33,795/ha in various IPM treatments. The highest pod yield of groundnut
was recorded when castor cake was applied alongwith or without carbendazim which resulted in
highest gross monetary return of Rs.33795/ha whereas in farmers’ practice (sole groundnut), the
gross return was Rs.25500/ha indicating a net monetary return of Rs.3835/ha (Based on one OFR).

¢. Improvement of yield of wheat through proper irrigation and spacing (Demonstration)

Twenty eight demonstrations one acre each were conducted on closer spacing (22.5 cm row to row)
increase prod uctivity of wheat. Results of 28 demonstrations showed that there was an improvement
3 3 b) . =

. wheat vield by 11 6 per cent in closer spacing over the farmers’practice (45 cm row to row).

in wheat } : B

D. Improvement in milk yield of miltch cattle using balanced diet (Demonstration)

Sixty demonstrations were conducted on the use of balanced diet to improve milk yield of buffalow in

four villages.
Two months data showed that in the case of buffalo, there was

balanced diet with a net monetary return of Rs.510/month/family.

an increase of 3.5 L per day with

£, Programme for landless families (Kitchen gardening)
0(55), Coconut (50), Sapota (50), Guava (120), pomegrenate

Inthis programme, fruit saplings of Mang dless families to sustain their livelihood.

(30)and Lemon (100) were planted in home steads of 121 lan
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: ; o et oundnut, castor and ¢
F. Farmers’ Training i Managcm"”t in Grot Otton an

rcas. (1) Fertilize 7.10, 1996 for the project area farmerg (53) Q)

ctober o . ‘

from O [ in local Janguage was distributed during h, 4 :
ﬂ .

anu and related animal husbandry 4 cpary, ing

§

Farmers® Training in tWo @

Animal Husbandry Was orgamscd; .
aterial like training m

necessary training m . :
group discussions an

visits to ficlds

programmc. [ecturcs,

°IS.
were arranged for the benefit of farme

A farmer setting up a pheromone trap in his ficld
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A5

. rural Jabour planting the mango

qgricl
Aipgi n s homesead
i

Animple !
plement being demonstrated to the farmer
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1 Ihl q : ' p 1) talhilit
L Rajgopd) K. Pollen viability and longevity in cultivated
s ational Arachis Newsle . cd groundn ;
H“‘tldhi'hu.l,rm'ﬂ- L) Intert Is Newslett, (COmmumcatcd), el
y ' ay! i i 1 ) ( ( ‘; & Y A
i mwdt,ym and Naik, P.R 1997, Effect of sced maturity groups, sowing d ,
, sowing depth and intra
tra

gt

o acing oD plant stand, growth and yield of groundnut (Arachis h
ypogaea L.). Indian J

oW :
Agrie Sel, 67(8):36-39. |

1997, An integrated approach of nitrogen man '
anagement n groundnut (4rachi
rachis hypogaea

(;hmill-l i |
L) Crop Res., 13(3): 565-567

i PK., |)cvidnyal,'Nuik, P.R. and Ranvir Singh. 1997. Superso i
.1997. Supersoil-A possible ingredi '
- 9up gredient of in-situ

(iho :
moisturc conservation for groundnut, J. Oilseeds Res., 13(2): 123-216

y.C., Nautiyal, P.C. and Ravindra, V. 1996, Screening for cold tolerance and osmoconditioni
itioning

(o cnhance germination of groundnut (Arachi
Tyopical Sei., 36: 224-228. pogaea L.) in sub-optimal temperatures.

Joshi

Mathur, R K. Manivel P, Rathnakumar , AL and Samdur, M.Y. Effect of mutagens on male sterili
e sterility

in groundnut (communicated).

Mathur, R K., Manivel, P, Kumar, R.V,, Khan, M.A., Gor. HK. and Chikani, B.M. G X E interacti
ol g 1ALV cuon

in certain virginia and spanish genotypcs of groundnut (communicated)

Mathur, R.K., Manivel, P., Gor H.K. and Chikani B.M. Effect of DES and EMS on field germination

and survival in groundnut (communicatcd).

Nandagopal, V. and Rajgopal, K. The preference of feeding sites for certain sucking pests of Arachis

hypogaea L. Karnataka J. Agril. Sci., Dharwad (communicated).

C., Ravindra, V. and Misra, J.B. 1997. Response of dormant and nondormant seeds of

Nautiyal, P.
aL.)to accelerated ageing. Indian J. Agril. Sci. 67:67-70.

| groundnut (Arachis hypogae
Nautiyal, P.C. and Ravindra, V. 1996. Drying and storage methods to prolong seed viability and seedling

vigour of rabi-summer produced groundnut. J. Agron. Crop Sei 177: 123-128.

V. 1996. A storage method to prolong seed

Environ. Intl. 43 (3 & 4): 32

1997. Morphological characterization

gaea. L) germplasm. Plant Genetic

Nautiyal, P.C.,J oshi, Y.C.and Zala, P. viability in groundnut
(Arachis hypogaed L.). Agric.

Rajgopal, K., Chandran, K., Bhagat, N.R. and Bhalodia, PK.
of Valencia and Virginia bunch peanut (Arachis hypo
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Resources Newsletrer. 109 : 27-29.
ated superphos hate

edand boronated superphosp teand mycur.hj?‘

1[{’

Singh A. L. and Vidya Chaudhari, 1996. Usc of zincat

in groundnut in calcarcous soil. J. Qilseed Kes. 13: 61-63.
trients and sulphur nutrition of groundnut, s A
T

Singh, A. L. and Vidya Chaudhari 1996. Micront

Crop Sci. (In Press).
6. Nutrient management in groundnut and E’OUnd
it

A.L., Ghosh, PK. and Devi Dayal 199
pand V. S. Shinde) Nutrient Managep, n
in

s.Ghonsikar, C.
ific Publication, Jodhpur pp 157- 190. (In Press)

s of sucrose metabolism in groundnut gy
Biol 34: 1034-1037. s

Singh,
based cropping system. (Ed
Crops and Cropping Systems. Scientifl

Yadav, S.K., Radhakrishnan, T. and Misra, J.B. 1996. Enzyme
and developing cotyledons Indian J. of Experimental

B. Popular articles/leaflets

997. Groundnut and pigeon pea intercrop
the Saurashtra region of Gujarat. Indian Jarming

Ghosh, PK and Sojitra VK.1 ping: a risk avoiding gp

remunerative practice for rainfed farming in

46 :28-30. ,
Patel, D.P, Verma, V.D,, Loknathan, T.R., Bhatt, K.C. and Misra, J.B. 1996. dsituno: Aparamparag

Khadya Tel Ka Ek Srol. Kheti 50 : 18-19.

C. Chapters in books/reviews

e, M.P, and Nandagopal V 1996. Integrated pest management in groundnut (A4rachis

Ghewand
ent Reviews (In Press).

hypogaea L.) on India. Integrated Pest Managem

Ghewande, M.P., Nandagopal V. and Desai, S. 1996. Neem in Groundnut Research. (Ed. S.S. Narwal
et al.) Neem in sustainable Agriculture. Part II. Section B. (In Press.).

D. Presented in workshops/seminars/symposia

Dewdayal and Ghosh, PX. 1996. Influence of seed maturity on sced quality in virginia and spanis
peanut genotypes. Abstracts of Poster Sessions of the Proceedings of Second Internation?

Crop Science Congress, New Delhi, 17-24 Nov.,1996, 204 p.

h
/

Gh ' i it
e.wa3n]d§, N/II.P. 199\7. Aflatoxin contamination of groundnut and its management in India. pages 2
5 ‘m Wﬂc;:oxm contamination problems in groundnut in Asia: Proceedings of the Fir'
s J ‘ ' :
ia Working Group Meeting. 27-29 May, 1996, Ministry of Agriculture and Rurd
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pam eds Mehe , .
2 Victnal Mchan, V.K. and Gowda, ¢ 1, 1,) p
) vey i ) o, » Walads) Fak .
o) sh, [ndia: lntcrnauotml Crops Research Institute for ) )ﬁ, itanchery 507 324
.lc "‘cmi"Arid 'I‘r y ]
opics.

K., gandyopadhyay, A.. Manivel, P, Gor, HK. and ¢
, LK., and Chikani., BM
, M, 1997

pi tern and reproductive cfficiency of different habit groups of
s of groundnut, Nati
. Nalional

' ‘crlﬂgl‘ r P
flo® o ol anl phy.smlogy for sustainable Agriculture, TARI, New Delhi
New pelhi; 4p (Abstr) » New Delhi, March 19-21,
. C 3 = . .
K ? od DeV! Dayal. l)?(:;, R(,'sponso of rabi crops in groundnut-based .
: ing evels of fortilizer. in the Abstracts of the Poster Soasian 'af;r;I;ng system
e nd International

11d5r yary ;
goence Congress New Delhi 17-24 Nov.,1996, 206 p

P Desai, 5 and Savaliya, S.D.. 1997. Evaluation of some genoty :

or foliar fungal discases of groun 3o 5 Wesbumzoiil T:CS for l'CSlstal?w
mlogical Society and National Symposium on Plant Pathogens a(f;mg ?f e
10-11, 1997. Dr. Babasaheb Ambedkar Marathwada University. Aur:i;:t(::gl :tl

anuary
004, Maharashtra, pp.11.

Yadav, S K. and Mathur, R S. 1996. Prototype of an of an arachilipometer for predicting

Misra’ . H .
f groundnut kernels. National Seminar on Role of Engincering Techniques in

of ol content O
increasing Agricultural Productivity. December 5-6, 1996, Nagpur (India). Souvenir and
' Abstracts 49.p
and Joshi, Y.C. 1997. Leaf carbon 1S0tope discrimination and 1ts relationship with

Nautiyal B
£ area and yield parameters in groundnut genotypes. National Seminar on Plant

speciﬁc lea )

physiology for Sustainable Agriculture. New Delhi, 19-21 March, 1996.

Radhakrishnan T, and Singh Y D 1997. Invertase activity vis @ Vvis age of groundnut (Arachis
hypogaed L) lea_f explalnts in in Vvitro callusing. Proc. of the Third agrz‘culrural science

cbngress' held at Punjab Agricultural University, Ludhiana, 141 004 (Mar. 1210 15,1997). pP
203203 © )

Singh, A L. and Joshi, Y. C. 1996. Peroxidase
Proceedings of the Second International Crop Science Co

Delhi, 205. p

_An indicator of iron-efficient groundnut genotypes.
ngress 17-24 Nov., 1996New

trient putrition of groundnut

Singh, A. L., Joshi, v.C.and Vidya chaudhari 1997 Sulphur and micronu '
. the National Seminar on Plant Physiology for Sustainable Agr:culmre,

in a calcareous soil. at '
AR New Delhi,. 43P

held at JART New Delhi 19-21 March 1
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t of Trichoderma for enhanced biOCOerI

. men

. 1906, Strain improve : . ]

Suscelendra Desal e Poster Sessions; 2nd International Crop $016nce Congres 2ng [I , g
in Abstracts of the 1 17-24, 1996, New Delhi. 433 p Moy, 41

s. November oy 1

Crop Seience Congress, .

4 A, Ban dyopadhyay. 1997. Biotechnological Approacheg of g
Desai and A.

. . ' lagn ) .E

Suscclendra ¢ discases of groundnut. Invited paper af the National Seming, o Ogig W

management 0 + 1oy, February ] 5-17, R.D. University, Jabalpur, India mcrking:
[ssues in Plant Pathology,
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ADMINISTRATIVE AND FINANCIAL

Tota

! Staff strength of S

C, ST, OBCason 31.3.97

M

Sanctioned | Filled Up\ SC \ ST \ 0OBC

it SE =
18

ing Staff et g
ppo 116

20 \ 5 i
28 T P e G vt ey
18 \oi \ \\ 7
21 20 \ T 70
95 [l T T

.diture Gtaten

sent for the year 1996

.97 (RUPEES IN LAKHS)

g, Exper
Tr’/ Non Plan(RE) | Plan(RE) \ Non Plan \ Planj
ea
7.00
| o, Charg®s £ e
TA 02.00
A.
“Other Charges 03.40
~ (including cquipmcnts)
- Works -
~ Other Conti_ngcncies .
| Tl 70.00 110.00
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TECHNICAL PROGRAMME

e projects as on 3 1.3.1997 along with the details on Project
eader, date of st
3 an and

0 .
1he fist e completion 18 as below:
ﬁ}:ﬁl}r

project NG,

gl  QUIGRNF-30/0332
pl-

Pl IO ES003 “

p1-88/0030—IGN-F30/0332
PI-SS-OS-IGN-F30/0332

P1-93/97-06-IGN-F30/0332
P1-92/97—36-IGN-F27/0332
P1-92/97-36-IGN-F27/0332'
p1.89/97-09-IGN-H20/0332
p1-89/97-33-IGN-H10/0332
' p1-93/97-12-IGN-F60/0332
P1-89/97-13-IGN-H20/0332

P1-83/97-—15-IGN-F60/0332
P1-83/97- 16-IGN-E60/0332

- Title

Collection, maintenance, evaluation,
documentation and distribution of genetic
resources of cultivated groundnuts and related
Arachis species

Breeding & genetic studies for improving yield
and quality in groundnut

Breeding for resistance to biotic and abiotic
stresses in groundnut

Characterization & utilization of wild Arachis
species for groundnut improvement

Embryo rescue, micrOpropagation and haploid
production in groundnut

Development of suitable agronomic pratices in

Groundnut -
Factors affecting yield in groundnut through

variationin plant population

Studies on economically important fungal and
viral diseases of groundnut

Studies on major insect pests of economic
importancen Groundnut

Physiology and biochemistry of seed viability

and dormancy In groundnut

Studies on seed patholo gical aspects with special
reference to seed health and aflatoxin in
groundnut

Studies on abiotic stresses in groundnut
Studies on inorganic nutrient disorders in groundnut
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p1-93/97-1 7-IGN-F 26/0332

- -

Pl- F60/03329588/ 35-1G

P1-88/95-35-IGN-P6W0332

B. Externally funded projects

NARP

ACIAR
ICAR

- Bi

e

. on nitrogen fixationa
Studies O . g nd phosphorus
pilization 11 groundnut

hemical basis of resistance to bioj,
ang ap..

abi.

Otig

solu

Bioc
stresses in groundnut
ochemical analysts of groundnut quaji,

ang

composition

Bi otechnological approaches for increasing
. 0 . 2 b and
sustaining yield in major field crops Sub proj

Crop Improvement;Objective 6:Groundnyt py;
ISeage

Resistance
Studies on water use efficiency in groundnyt

Breeder seed production for annual oilseed ¢
[Ops:

National Seed Project
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i d Awards
uf’ ;
H" e vande has been identified as National Coordinator 1
. or =

N"P' worki“g Group Meeting on Groundnyt Aflatoxin Mmgmenndm for aflatoxin Tesearey,

; . » i ¢
Y cheru, A-P- India under CLAN from 279 May, 1996 " OrBanised by ICRIS Ay As
g pata? ¢ Hanoi, Victnam. T T At e Ministry of Agicui
Cil‘ﬁgl’)e\!elopmcn ’ -
o - ra WaS given a citation for the Second best Poster Pres :

is

vye - entat
]_B- £an amchlhpomctcr for predicting oil content of groun 10n for the Paper entitleq
€ Th
‘Pra“’typg,\’adav and R.S. Mathur. The paper was presented by

b'ﬁsra’ -of Engineering Techniques in Increasing Agricultural py
3 lcp cmber 5-6, 1996).
0 e

g

i Seminar
Oductivity (College of Agriculture

ificate of meri i :
gwar ded a certlﬁt:lfl merit for l.JutStal"ldlng research findings during his Ph.D.
5 Agricultural Sciences by the Indian Science Congress Association during the 84th
e

Progra ¢ [ndian Science Congress held at New Delhi from 3-8th January, 1997,

Speaker

act of GATCRIS services on development Prof. TN Rajan
97 Imp

rking group meeting on groundnut aflatoxins management Dr.M.P.Ghewande
As]ﬂ, WO
28-6-96

tudy tour of the USA on “Promoting groundnut as food DrM S Basu
97 The study - -

i op for sustained nutritional sccurty

cr

' Prof R.C Pant
on mineral nutrition of plants

2-1-97 Perspectives

Committee meetings

Date. Meeting
.'4-11 9 Third Management committee meeting
7397 D.PC. meeting
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Research advisory c

gl-suggﬁSth by the Director; NRCG, the Council has conmum(:ated
Based on the P sory committee for the Centre yide their Office Order No, Fy gy .
ol *L2 (o), y
datcd3l.12.l99 | A“I
Chairman _
Dr. S.5. Rajat, Ex. Advisor 0 FAO, Bangalore
Members

ment

DOR, Hyderabad.

Crop [mprove
Ex-Projec’ « Director,
GAU, Junagadh Campus.

Dr. P.S. Reddy,
Prof. V.J. patel, Director of Campus,

Dr. S.N. Nigar, principal Groundnut Breeder, [CRISAT, Patancheru.
Crop Protection ' _
Dr. Anupam Verma, Dean & Jt. Director (Edn.). IARI, New Delhi.
Dr. S.N. Puri, Director, NC on IPM, New Delhi.

Crop Production - : '

Dr. M.V, Kanzaria, Ex-Principal, College of Agriculture, GAU, Junagadh

Farmers’ Representatlve
Patna, Bihar.

Mr. S.M. Asif, Editor, Pathar ki Masjid,
Kum. Mecna Thakur, President, Mahilla Youth Congess, VPU, Upleta, Rajkot.

ICAR Representative
Asstt. Director General (OP), ICAR, New Delhi. -

Director, NRCG

Member—Secretary
Dr..M.P. Ghewande, Sr. Scientist, NRCG
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e management COmmiuee

jan Council of Agricultura) Resea
rc

¢ Committee with
met the following ofﬁc-a: PProved g,
lals,

Onstitys;
ut
1on of the e l
“Sﬁ'lu
te

]‘19H . General (OP)
1 tor £ I
pirec CAR, New Delhj.

ft. S
A:: oM. Asif, Editor; Pathar ki Masjid, Paty, i
brurﬂ' eend Thakur., Prfe51dcnt, Mahilla Yout;l Coar-

i Joshi, Sr. Scientist (Microbiology) ngress, VPU, Upleta. Ra
i . Principal Scienti ¥), CSSRI, Kamal » Rajkot,
g solnc” pal Scientist & I/C, CIFT Research
; Direcmr (Agl‘ll Extn.), Sal"ﬂa.l’bag]-l3 J“nagadh » GAU, Anand
tl pirector (Agriculture), Krishi Bhavan, Kanke, Ranchi
Malaviya,Principal, College of Agriculture, G P:U ]
’ » Junagadh

pr. DD: .
it GC: prasad, Finance & Accounts Officer, NRCG

Secretary

Member-
Lal, Admn. Officer, NRCG.

ohri Rajeey
3rd MC meeting was held on 4.11.96. The Director, NRCG chaired the meeting. Dr. D.D
DL DD,

axminarayana, Dr. KK. Solanki, Dr. PK. Joshi, FAQ and A.0. attended the
£ the work was reviewed and the house expressed their satisfaction. The

The
Malaviya, pr. R. L
meeting. The progress 0
alient recommendations Were
produce storage rooms, garages

Jlso recommended proposals pe
secuting the mandate of the Centre. The Committee also emphasise

AMA for the Centre.

that of construction of boundary wall, quarters, processing-cum-

fF recreation hall in the same order of priority. The committee

and sta
re essential for

rtaining to man power and equipment which we
d recognition of specialists of

1996. The work done

In-house review meetings
15 finalised. The

house review meeting for the

reports of various projects was reviewed and work prog
| 97

m 6 to 7 May,

kharif season was held fro
for the kharif 1996 W

ramme
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uenation of the germplastm aucessions and i . _

4 Tiz) Yk CI
o taken 10 Sow only ELIS A-te. ek,
Degision was taken 10 50W 00y ELIS Acteyye LT
Wil

ij""

major emphasis W45 laidonrg

o infection

ed dueto PStY 1 U G e e

de-"'“"’y 15 10 contain spread of the Virus. Trials pertaining to cold to Crance, ingg.
experimen

l j 1 L f ¢ j’}ah’-
i j ; lho”eﬁ‘;ﬁ C {]pp,ng' 3}’5{ -"f Ir L;}‘}f}(.”’j(' i.-. : b f"'\,ﬁ_
- ¥ ‘ J: 4 ] ﬂ( ’4

, el , iy,

-moisture- defiit Stress, integrated nutrient Mg, ar:, )

monitoring of insect-pests and pathogens WETe approved b
The In-house review meeting for the review of the progress mad ‘ in . i OUS Projets durip, b, |
summer 1996 and plans rabi-summer 1997 were disussed 4 1.97. The Chairman emphy;, i, |
the Centre should concentrate on basic, applied and strategic resear chsoasto emerge 4y, Certrg |
of excellence for groundnut researchinthe Country. The activities of the Centre should b, focisyg
on specific themes, Since, the prespective plan document was being prepared for the Centre the
mandate of the Centre may be to cater to the needs of the NARS. Workdone reports for the ry,
summer 1996 were presented and after thorough disussions, tehnial programme for the fabi-svmm.;-,
1997 was appr(-Jvcd keeping in view the mandate of the Centre and the annual action plans of

various researh projects.
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TRAINING & VISITS

Tﬂiﬂmi’
» g, Pa al 'ttl(,nd(,d the Fo

|<
Nﬁ )*- M from 22nd March -

undation Coursc on Agricultural Research Service (5
. ice (55th FOCA
RS) at

2 1st August, 1996.
,r Foundation Coursc on Agricultural Rescarch Service (58th FOC
ARS)

procwdud fc
orm 7th January 1997.

al, Scientist (SS) attended a train
g PARCH-Nut model at [CRISAT from

¢ trié
ochn,d hands on training to the scientists on the use of groundnut
wth when water is not imiting, modelling for wate

108" !
< on modelling ¢ToP gro
model to suit the Jocal situ

an emphas
rought resistance traits, adopting and applying the
s with superior performance in d:ought-pronc environments.

lection of penotype
ining on « Advanced Techniques On

for Plant Boichemistry; 1AR],

g, DCY
M ¢ ommcncmg f

i R
zNA

<{(, Joshi,
M
jal In groundnut usin

ing course on modelling drought
11 to 14 Dec., 1996. The
model PEARCH-Nut, with
r-limited crop growth

ations, and using the

Head, and Dr. P.C. Nautiy

rgsiﬁ

modCI for 5
chemistry) underwent a tra

a, Senior Gcientist (Bio
" at the Advanced Centre

pr. 1B Misr
plant Molecular Biology and Biochemistry’

om 13.1.97to 1.2.97.
ational Research Centre

New pelhi, fr
pr. T padhakrishnan attended the training on Bt-Technology held at the N
on Plant Blotcchnology, New Delhi from 12.1.97to 1.2.97.
Level Training Programme on Immunologlcal and Biochemical
a, 19.7.96 to

oated at the National

Dr.S. Desai particip
Tirupati, AP, Inch

Detection of Plant Viruses at g.V. University,

Techniqucs for the

7.8.96.
t020.11.96 held

«Breeding for Quality 'producc” from 6.11.96

ded the training Of
Coimbatore.

Dr. P. Manivel atten

at School of Genetics, Tamil Nadu Agricu
pr.R K. Mathur attended the the training o0 «Approaches
m22.19710 20.2.97 at School of Genetics, TNAU, Cot
d Sh.R.T Thakkar attended the training On ARFIS fro
d from 24.9.96 t0 25.9.96 at CAZR], JodhpuT:

|tural University,
for improving quantitative traits In crops -

imbatore.

m21.4.9610 23.4 .96, at

fro
Sh. A.D. Parmaran

NAARM, Hyder_abad, an
99
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Dr. A. Bandyopadhyay Micro-Mission

B. Visits

Abroad .
Pathology attended the Asia Working Grﬁup o

d Head, Plant
anised by [CRISAT Asia Centre, Patancheru, A p hug %nng
*y la u“de
:

CLAN from 27-29 May, 1996 at the Ministry ©f Agriculture and Rural Development, Hang, vy,

a paper entitled “Aflatoxin Contamination of Groundnut and its Managemep, in]
present status and future prospects of research on the -

Dr. M.P. Ghewande, ST. Scientist an
on Groundnut Aflatoxin Management Org

iy

He presented
ngd

in Session II - Country Reports on the

aflatoxin problem.

Ny

HIT), and the National Institute of p|

_Harvest Technology Institute (P
elopment, Hanol, Vietnam.

of Agriculture and Rural Dev

He also visited the Post ant

Protection (NIPP), Ministry

This meeting was a good opportunity for him to enrich his knowledge and to learn from othe, i
an

countries experiences in groundnut aflatoxin management.

Within the Country
_] Review Meeting at IARI, New Delhi, 22.6.96 to

28.6.96
Peer Review meeting of Perspective Plan of the Centre, Delhi, 31.7.96 ¢,

04.8.96

Mid-Year Review Meeting of Directors, Delhi, 13.10.96 to 18.10.96

To discuss certain matters reg. NRCG with DDG(CS), Delhi, 23.10.96 to
26.10.96

Discussion with the Scientists of Agril. and Food Engg., IIT reg. ,
Collaborative Project Calcutta, Kharagpur and Bhubaneshwar, 20 12.96

to 28.12.96 -

Mecting of ICAR Regional Committee No. VI, Bikaner, 22.01.97t026.1.97
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pr. ].B. Misra

Drs. S. Desai,
PK. Ghosh,

AL. Singh

pr.P. Manivel

b KK. Pal

presented the physical

Annual Rabi/summer Groundnut Research vy,
held at the I . orkers’ Speci e
at the ICRISAT. on April 19-20, 1996 pecial Group Mecting
First National Workshop of the Pil : |
W, e ot Project on Technology As
and Refinement rough Institution-Village-Linkage P Y Assessment
C gramm
[VRI. Izatnagar (Bareilly) from 3-3 February. 1997 = ¢ AVLP) at
| Symposium on Plant Pathogens and Environment, 9th Z |
_ : ona
an Phytopathological Society and 19th Annual
ety of Mycology and Plant Pathology at Dr. Babasaheb
- . . ¥
da Univ., Aurangabad from 10-13 January, 1997
s of Cereals in the IPS meeting.

Nationa
Meeting
Mecting of the Soc
Ambedkar Marathwa
Chaired the session on Disease

(WZ) of the Indi

and Biochemistry of the Gujarat

ant Physiology
ture, Junagadh between 18-19,

AGRESCO meeting of PI |
Agricultural University at College of Agricul
April 1996.

4] Seminar on ‘Rol
* (College of Agricul

¢ of Engineering Techniques in Increasing
er 5-6,

ture, Nagpur, Decemb

Nation
Agricultural Productivity

1996).

2nd International Crop Science Congress

science congress at PAU, Ludh

at ICAR, New Delhi on 19.2.97 and
ct NSP III part 11.

3rd Agricultural jana, March 12-15

The Annual Seed Review meeting

and technical report of the Proje

37 th Annual Conference of AMI held at Chennai from 4- 6th Dec., 1996

Science Congress held at New Delhi from 2-8th

g4th Session of Indian
January, 1997.
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pERSONNEL

NRCG

A Bandyopadhyay Director

Dr.
PLANT GENE 7IC RES OURCES
Bhagat Senior Scientist
. }I: 'ih‘gopal Scientist(SS)
glr. K. Ch{'mdmn Scientist (On study leave)
PLANT BREEDING
pr. A. Shome Senior Scientist
Dr. RK. Mathur Scientist
Dr-P Manivel Scientist
Sh. M.Y. Samdur Scientist
C YTOGENE 7/CS
Dr. P. Paria Senior Scientist
pr. T. Radhakrishnan Sc.icnt.ist(SS)
Sh. S.K. Bera Scientist
PLANT PA THOLOGY
DrM.P. Ghewande Senior Scientist
Dr. S. Desal Scientist (SS)

ENTOMOLOGY _ _
Dr V. Nandagopal | Scientist (SS)

PLANT PHYSIOL OGY

Sh. Y.C. Joshi , Senior Scientist
Dr. P.C. Nautiyal Scientist(SS)

Dr. A.L. Singh Scientist(SS)
Sh.V.G. Koradia Technical Officer
BIOCHEMISTRY

Dr. J.B. Misra Senior Scientist
Sh. D.M. Bhatt Technical Officer
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pr. R.S. Tomar
Sh. H.B. 1 alwani
sh.V.K. Sojitra
Sh. HM. Hingrajia
Sh. C.P. Singh

Sh. Dash :

LIBRARY
gh. N. Karthikeyan

ADMINISTRA TION

Sh.G.C.Prasad

AICRPG
Dr. M.S. Basu

Sh. A.L. Rathna Kumar

Dr. Chuni Lal
Sh. D.L. Parmar
Sh. Prem Narayan

Scientist (SS) (on study lcave)

Scicntisl

[nformation &

Finance & Accounts

Scientist

Technical Officer

Documentation Officer

Officer

Project Coordinator

Scientist (on study

Jeave)

(on study leave)

Tehnical Officer
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1 CENTRE FOR GROUNDNUT

NATIONAL RESEARC

IVNAGAR ROAD

P.O.BOX 5

- JUNAGDH 362 001

GUJARAT, INDIA

Telephone:
Director: 191 - 285 - 51550(0)
+91 - 285 - 50382(R)
PC(G): *91 - 285 - 54629(0)
+91 - 285 - 25831(R)
EPABX: +91 - 285 - 23041, 23461
+91 - 285 - 51550

Fax:

E-Mail: nrcg@x400.nicgw.nic.in
Telex: 0164 - 220 NRCG IN
Grams: GNUTSEARCH
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