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PREFACE

It gives me great pleasure in bringing out the annuai report of the MNational
Research Centre for Groundnut, for the year 1993-94

The year has seen some significant modifications in the management of
research projects. The projects have been recriented <o as to it into six mar
research programmes as per the recommendations of the Councit ant 10
encourage multidiciplinary researches.

The year has also seen a change in the coordinating systern of groundnut
research in India. A separate All India Coordinated Research Project on Groundriut
(AICRPG) was created with its head quarters in the NRCG. Junagadn. The First
Kharif Groundnut Research Workers Group Meeting was held at the NRCG during
21-24April, 1994 in which over one hundred groundnut research workers parnticipated.

The developmental aclivities also received a special thrust during the year
under report. About 35 hectares of land was additionally developed and brought
under cultivation.

Work in the first phase of creating an irrigation grid for the NRCG
experimental farm has been initiated and with this the crop management is
expected to unprove a lot with efficient utlization of the available water IBEOUICHS,
A new biotechnology laboralory was established with the financial assistane
of the Worid Bank and the NARP.

~In the course of past fourteen years of its existence, the NRCG has beer
able to carve out a niche for itself by generating valuable information orn
groundnut research. As in the preceding years, this annual report for the pencd
April 1993 to March 1994 represents another milestone, depicting NRCG's
achievements in the areas o! research, development and extension activities.
| shall be grateful to receive suggestions, if any, that would help us to improve
the quality and content of the future reports. |

P.S. REDDY
DIRECTOR
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DIRECTOR’S STATEMENT

The National Research Centre for
Groundnut was established by the

Indian Council of Agricultural Research -

in-1979 to undertake basic, strateg.ic
and mission-oriented researches In

groundnut.

The objectives of the Centre are as
follows.

NRCG’s Objectives

1. Collection, maintenance, evaluation,
utilization and documentation of
primary gene pool of groundnut.

2. Breeding varieties for high yield,
quality, earliness, fresh seeddormancy,
peg strength, tolerance to drought and
cold and resistance to major insect
pests and diseases.

3. Supply of segregating material in
early generations for breeding
varieties suitable for different
agroecological situations.

4. Gene transfer from wild to cultivated
species and rapid multiplication
of hybrid material.

5. Studies on farming systems.

6. Studies on economically important
diseases and insect pests and
identification of stable sources of
resistance among germplasm for
further use in breeding programmes.

- Development of crop protection

- technologies with an emphasis on
integrated control of diseases and
pest complex.

7. Studies on groundnut composition
and quality in relation to oil and

protein.

8. Physiological studies onfundamental
and applied aspects on productivity,
energy harvest, mineral nutrition;
abiotic stresses including moisture,
temperature and salt stresses;
seed dormancy and viability, pod
development and post harvestpr
oblems.

9. Studies on nitrogen fixation in
relation to Rhizobium, host and
environment.

10. Monitoring the programmes of
multi-locational coordinated trials
under AICRP on Groundnut through
the Project Coordinating Unit.

Organizational Set-up

The research activities of the Centre
are carried out by nine scientific
sections- Genetic Resources, Plant
Breeding, Genetics and Cytogenetics,
Agrenomy, Biochemistry, Plant
Pathology, Entomology, Plant Physiology
and Microbiology. All the nineteen
research projects (see Annexure |) have
been formulated to suit the Centre’s
mandate and appropriate strategies are
followed for the successful implementation
of these projects. In addition, two
externally funded projects are also
implemented at the NRCG. The
supporting sections of the Centre are:
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A
significant ac
duringthe year

Research Accomplishments

1993-94is presented below.

1. Germplasm resources -

Twenty six species free from peanut
stripe virus (PStV) were maintained.

The working collection of germplasm
comprising 5518 accessions belonging
to all the four habit forms was rejuvenated
and characterized.

One thousand accessions were
screened for the presence of seed borne
nematodes.

- A “Virginia Bunch Groundnut
ermplasm Evaluation Catalogue”
published. : pak

| 2. New sources of disease resistance :

- Fivegenotypes narﬁel
s, Des, yICGvsg
ICGY  gp594, oy

3. Disease resistant CUltyreg
So

NR~
The following dise H“G‘.

advanced breedip T.Se fegiq
developec by the NRCg . €8 wt&m
: ty
Rust : PBDR 18, PBDR 3, 6 p
8, Py

PBDR 48, DRV 1 Ry
DRV 44; PBS 10 SRV

ELS :DRV 40, PBS 105
LLS :PBDR 18, PBDR o5
) P
DRV 19A, DRV 49 PBS?E;B'
Alternaria blight : DRV 19A, PBS 105

IR 28

4. Insect pest resistant cultyres -

The advanced e
IR 14, IR 34 PBS 10?223'2959','“1“'
were.found to possess resistan45
to thrips while the Cultures, PBS 4c8e
PBS 105, - PBS 118 ang If |
were resistant to jassid,

The released cultivar BG 2 and an
advanced breeding line, PBS 105,
we're found to show moderate
resistance to aphids.

QO Promising bold-seeded accessions:

Six bold seeded, high yielding
virginia  germplasm  accessions
(NRCGs 1005, 2746, 2863, 5505, 7270
and 8939) were identified. Thest
accessions also possessed favour
confectionery qualities

- The bold seeded accessiozfé
NRCGs 839, 1840, 3040 and 7ere “;iﬂﬂ
found to be resistant to seed colon®
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by A. flavus.
6. Utilization of wild Arachis species :

Fourteen species (10 of section
Arachis, 3 of Erectoides, and 1 of
Triseminalag) were analyzed for soluble
seed proteins using polyacrylamide
gel electrophoresis. The patterns differed
significantly between sections.

The interspecific hybrids of crosses
involving ten diploid wild Arachis
species ICGs 11558, 11561, 4983, 8954,
8132, 8192, 8164, 8216, 8906 and A.
otavioi as male parents and cv. SB Xl as
female parent, were produced.

7. In vitro studies :

Somatic embryogenesis upto
48% could be induced. Explants
cultured on media containing 2/6 and
2/8 ppm of NAA/2,4-D produced 11.5
and 13.2 somatic embryos per explant,
respectively. Germination in 32 % of
the somatic embryos was obtained.
Mature deembryonated cotyledons of
cultivar SB X! -were successfully
used for micropropagation through
production of multiple shoots.

8. Studies on mulching :

~ Wheat straw mulch increased
 pod vyield by 18% over control by
increasing the pod number per plant
by 17.5% and pod weight by 28%.
" The combination of wheat straw
“and black polyethylene mulches
was found to give 34% higher
“pod yield than the control. High levels

of available Zn (0.892 ppm) and Fe
(1.352 ppm) at harvest were recorded
in wheat straw mulch.

9. Controliing collar rot ;!

Dressing the seed with Carbendazim
25 SD @ 3 g/kg seed reduced the
incidence of collar rot by 50% which
resulted in an increase in pod vyield by
22.64% over the untreated control.

10. Integrated control of diseases and
insect pests :

An integrated crop management
practiceinvolving low cost components to
control diseases, insect pests and weeds
in groundnut has been developed.

11. Identification of biofungicides :

The leaf powders of plant species,
Eucalyptus, Terminalia catappa, Annona
squamosa and karanj were identified as
potential biofungicides.

12. Studies on peanut stripe virus (PStV) :

The average seed transmission of
PStV in groundnut was 17.73% when
inoculated at vegetative stage while it
was 5.11% when inoculated at flowering

stage.

~ It was observed that significantly
higher number of aphids were trapped by
the yellow cylindrical trap than by
square glue trap and yellow water traps.

13. New technique for oil estimation :
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The specific gravity ?fe:s:rl]c;ﬁn

cotyledons (SPGR) was egrhl el

to be inversely relqlad wit e

content. The following tWwoO re?ediction
equations were developed for p

i i ts.
of oil contentin seed lo
il = 239.65 - (176.81 X SPGR)

oil* = 242.26 - (179.13 X SPGR)

14, Biochemical studies !

The contents of sucrose, reducing
sugars and free ami‘no acids, starch,
total phenols and dihydroxy ph_enols
were observed tO show c_il_un_f}al
fluctuations in varying levels. Partitioning
of assimilated carbon was more In
sucrose than in starch during the
photosynthesis by groundnut leaves.

15. Cold tolerant genotypes :

Four lines, NRCGs 9555 and

9528 and ICGs 3738 and 4617, were
found to be tolerant to 18/12°C cycles
and showed more than 75% seed

germination.
16. Drought tolerant genotypes :

The genotypes, TAG 24, Girnar 1,
J 11, RSHY 1, KRG 1, and Jyoti were
found to germinate reasonably well
under low moisture conditions.

17. .Studfes on nutrient requirements -

Application of mi '
with _macronutrientr:wgrgggizg Eggf;?
more pod yield than application ;
~ Mmacronutrients alone, The critj 5
sufficiency levels of Fe, Mn, zn. ¢ s
~and Mq_in Soil were w’orke;d l:;UIB

18. Microbiological studies :

Inoculation of either Baciy,
Us

polymyxa or B.circulans along W
50 kg P,O. of rock phosphate Wa‘:

found to significantly
increase the phosphorus uptake, biOmaQS

production, nodulation and pod yig|g 3
groundnutplant.

B. Developmental Activities

1. A separate biotechnology- laboratgy,
was established t0 undertake fesearche:
on rapid in vitro multiplicatiop
transformation and disease resistance j,
groundnut. The project is funded by the
World Bank and implemented through
the National Agricultural Research

Project, ICAR.

2. About 35 hectares land was
additionally developed and brougn:
under cultivation.

3. The work under the first phase
of creating an irrigation grid system
for the NRCG experimental plots has
begun.

4. A rain-out shelter was installed
with the technical cooperation of the
ICRISAT for undertaking the simulated
drought studies under the ACIAR
{Australia) funded project.

5. The equipments procured by the
centre during the year included @
spectrophotometer, a sonicator. a1
electrophoresis system, a microcentrifugé:
a cryostat, an automatic ELISA readé"
an ultra low deep freezer, an osmometer
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A view of the NRCG stall at the exhibition organized by
the Junagadh Campus of the Gujarat Agric. University

Farmers viewing at some of the exhibits displayed in the

NRCG stall
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a walk-in plant growth chamber, a
binocular research micro:s,cc)pe, an
inverted tissue culture microscope,
a lyophilizer, an ultra sensitive pH meter,
two laminar air flow systems, a personal
computer and a continuous seed blower.

C. Extension Activities

The Centre participated in three
farmers fairs at Ajab and Mot Mohanpari
villages, organized by the GROFED,

Junagadh, on 12.4.95 and 18.5.94 500
put up exhibition stalls on low r,h,*
production technologies genarated ;;i
the Centre.,

The NRCG technologies were
also exhibited in the farmers
fair organized at the Gujarat Agriculturs
University, Junagadh on the occasion

of the inaugurations of its new
Agricultural  Engineering  building
complex.
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GENETICRESOURCES

ce, evaluation,
distribution of
of cultivated

A. Collection, maintenan

documentation and
resources

genetic

groundnuts and related Arachis

species .

(N.R.Bhagat, K. Rajgopal, P. S_en.
pal, A.L.Singh

M.P.Ghewande, V.Nandago
and S.K.Yadav)

1. Collection of germplasm:

Fifty-eight special-feature groundnut
accessions, showing wide variability for
the size, shape, beak, constriction and
reticulation of pod, number of seeds per
pod, seed colour and seed size were
assembled from the ICRISAT, Patancheru.

Dr.N.R.Bhagat participated in a
crop specific groundnut germplasm
collection expedition in Cameroon
organized by the ICRISAT in collaboration
with the Institute of Agronomic Research,

Yaounde, Cameroon and the
Junagadh, from  20th
ond September, 1993.

RC
July i

The fund for the joint gg
mission was provided by thg
Development Bank, Manila, F’hilippines
The main purpose was tp °0|leci
traditional landrace populations belong,
to four botanical types of Cultivateg
groundnuts grown by the farmerg "
south Cameroon and to opgg,
cultural practices in Camerogy

lectioy,
ASian

The exploration team surveyeg g
villages, 16 markets and 20 farmers'
fields of seven provinces in southern
part and collected 93 seed/pog
samples belonging to the three botanjc|
forms (25 spanish (VUL), 51 valencia
(FST) and 17 virginia) from 63
villages of 20 districts, as presented
below.

rovince District Village Spanish Valencia Virginia
Eastern 3 20 6 30 .
Coastal 4 11 ) 6 8
Southern 2 11 4 9 1
~Littoral
i . 3 4 3 2 1
South west 3 11 :
2 3 AL 3 6
3
3 a 2 1

: | N(_Jﬂh west
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The farmers of Eastern, Central
and Southern provinces grow mixed
ncia forms with moderate to

vale , ;
deeply reticulated, thick or thin
shelled 2-4 seeded pods. The colour
in these forms

of the seed testa _
is either purple, rose oOf white. The
tarmers, after shelling the pods, separate
purpie and rose seeds and plant

them separately, though their production
potential is not known.

In coastal region at low altitude
in the Littoral and the Southern
provinces, mostly spanish and a few
valencia cultivars are grown either
in mixed or pure form. In high rainfall
and high altitude zones in North west
and Central provinces, apart from
valencia and spanish cultivars,
virginia bunch (HYB) cultivars are
more popular and extensively
cultivated as sole crop or mixed with
maizeand other conventional crops.
These virginia forms are 2-3 seeded
testa and mature In

with rose
90-100 days. In this region, ridge-
and-furrow system is very popular

as it has been found to result in high
pod yield.

2 Maintenance and multiplication 0

Rejuvenation of two specific
collections (126 valencia, 257 virginia)
was done In polyhouse in the
summer season to ensure freedom
from PStV vectors. The crop was
free from PSStV and other foliar
diseases and -sizeable number of
pods could be harvested.

In Kharif 1993, the entire working
collection of 5518 accessions
belonging to FST (612 accessions),
VUL (2180), HYB (577), virginia
runner  (HYR) (1560), specific
accessions (370) and bold-seeded
virginias (219) was field-planted
along with two controls of respective
habit forms, in an augmented
block design. Because of moisture
stress, crop growth and pod yields

were poor.

3. Characterization of germplasm
accessions :

The FST and HYB collections,
numbering 602 and 531 accessions
respectively, were characterized for
stem hairiness, stem pigmentation,
leaf colour and peg colour at
maturity by adopting ICRISAT-
IBPGR descriptors. The results are
presented below.

germplasm : :
Descriptor Number of accessions
FST HYB
Stem hairiness Sparse 362 514
Abundant 240 37
Stem pigment Absent 422 500
sl Present 180 51
Peg colour Absent 341 808
Present 261 249
Leaf colour Lightgreen 179 i D4
: Green 416 348
Dark green 7 149
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Abundant hairiness was recorded
in 240 FST accessions, whereas
514 HYB accessions showed sparse
hairiness. Stem pigmentation at maturity
was absent in majority of FST (422)
and HYB (500) accessions. Peg colour
was observed in nearly half of the

accessions in both collections. The
foliage colour was dark green in

149 HYB accessions.
Variation in pod beak,constriction,

and reticulation recorded in 580 FST and
512 HYB accessions, displayed the

following trend :

Trait Pod Beak Constriction Reticulation

FST HYB FST HYB FST HYB
Absent 130 54 118 76 97 16
Slight 312 309 256 340 323 158
Moderate 130 149 _ 196 92 146 310
Prominent 8 10 4 14 28

Majority of the accessions thus had
slight to moderate beak, constriction and

reticulation of pods.
4. Evaluation of germplasm :

The Kharif crop was exposed to
thrips at the initial stage of growth,
followed by the end-season drought
which resulted in poor pod bearing.
Only 450 accessions gave moderate
to good pod yield (range 81-200 g
per 3 m row). Among these, four FST
(NRCGs 827, 3812, 3659, 6978), four
VUL (NRCGs 5506, 6845, 7665, 7821)
and-two HYR (NRCGs 5187 and 7285)
- had pod yield ranging from 161 - 200 g
- per3 m row. :

i, Report of PStV survey team

. The ICAR/Government of India

survey team visited the summer-
sown germplasm in April-1993, and
found no symptoms (primary or
secondary) of PStV.

6. Studies on bold seeded collection :

a. Yield evaluation of bold-seeded
virginia collection :

Seventeen HYB and 10 HYR
bold-seeded accessions identified
as promising based on the results
of the last two vyears, were
further evaluated for pod yield and
seven other related traits. The experiment
was laid out in a completely randomized
block design with four replications
along with three checks, M13, GG 11
and BAU 13. ;

The results are presented beloW:
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GUAMIRICES gy
Character Mean Range VMSS cD, .
Pod yield (g/plant) 4.0 1.4-7.4 10.2** 15
shelling (%) 60.1 51.6-67.5 63.6"* 5 g
Sound mature seed (%) 63.2 48.6-78.6 258.5™ 12.8
100-seed mass (9) 51.8 37.6-62.3 145.7** 5.2
Pod length- (mm) 30.6 24.0-36.0 30 1** 4
Pod width (mm) 14.0 12.2-19.5 8.9* 13
Seedlength(mm) 15.5 13.0-18.0 6.0 15

8.0 7.1-8.6 0.7 0.9

Seed width (mm)

VMSS=varietal sum of squares;

Varieties of both the collections
showed significant differences for all the
eight traits. There was significant
variation for 100-seed mass (rangeé 37.6
to 62.3 g). Three HYB (NRCGs 2863,
5505 and 8939) and three HYR
(NRCGs 1005, 2746 and 7276)
were promising for pod yield and
related traits. These accessions also
possessed  favourable physical

confectionery qualities.

b. Screening for resistance 1o
Aspergillus flavus colonization :

Seeds of 14 HYB and 21 HYR
accessions were artificially screened
against A.flavus colonization. The
accessions, NRCGs 839 (HYB) and
1840, 3040 and 7274 (HYR) were
resistant to seed colonization. TwO
HYB (NRCGs 2863 and 5505) and
two HYR (NRCGs 1005 and 2746)

** Gignificant at 1 % level

accessions possessing desirable
agronomic  traits and moderate
resistance to A.flavus colonization

were identified.

c. Screening for biochemical traits :

The seed oil content in 15 HYB
and 25 HYR accessions ranged from
38 8 to 52.4% with a mean value
of 45.7%. Similarly, protein and total
sugar contents in seed ranged from
17.7 to 25.6% and 5.2 10 15.9%,
respectively. The accessions
recording low oil content (38-42%)
were NRCGs 5505 (HYB), 994 and
5363 (HYR). The HYR accessions,
NRCGs 734, 1005, 2746, 5343 and
8941 exhibited 24.3 10 25.6% seed
protein content. Similarly, NRCGs 478
and 5505 (HYB) and 698 and
994 (HYR) recorded high sugar
content (13 - 15.9%) in seeds.
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7. Inter-ingtitutional Collabo
000 accosslons,
drawn at random, was umlm-l‘:tlmn
against the presence of sead:
borne nematodes in collaboration with
the Plant Quarantine Division NBPGH,
New Delhi, to identify resistant gourcos
and to prevent further gpread of an
unidentified species of Aphelencholdes
reported in Andhra Pradesh, to othor
groundnut growing regions in India.
Out of these, 16 accessions were found
to be infested with live specimens of
Ditylenchus spp., 39 with Aphelencholdes
spp., 43 with Aphelenchus spp., 19 with
Rhabditis spp. and 2 with Pratylenchus

brachyurus.

Screening of |

8. Documentation of evaluation data .

Adatabase was createdforthe entire

ratfon @

NRCG germplasm aollecion ape '
passporl and evaluation data 'wf:'&'
documentad for ideantitying (he ,mﬁﬁlr'ﬁ
accessions and 1o facilitate their (se :‘_'
rt'?glt_)rml, national and nnf:;n'imir,:mfil mrnn
Improvement programines, § P

0. Publication ol calalogue ;

Tho "Virginla Bunch Groundng
Gormplasm Evaluation Caltalogug"
published by tho NRCG comprised
data on 13 economically Importan
characters on 653  accessions,
averaged over four crop seasons, heside
listing promising accessions with
dosirable tralts. The catalogue was
distributed to groundnut researchers and
genebank managers throughout the
ICAR, the IPGRI and the ICRISAT,
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PLANTBREEDING

Breeding and genetic studies

A.
for improving yield and other
qualitative and quantitative

characters in groundnut
(A. Bandyopadhyay and Vijendra Singh)

1. Multiplication and selection:

Advanced breeding lines and
segregating families were multiplied
in. polyhouses in Rabi-summer 1993.

In kharif 1993, 130 cultures from
Fito.Fy generations from the crosses
made for incorporating resistance to
aflatoxigenic fungi (67 crosses), earliness
in virginia(31) and spanish/valencia types
(2) , dormancy in spanish (3) and high
BNF (16) were grown. From these, 375
single plant selections were made on the
basis of yield characteristics.
In addition, 252 advanced breeding lines
were multiplied. Ten HPS lines were
identified for further yield trials. All the

above materials were further advanced

in Rabi-summer 1994.

2. Yield trials:

Three yield trials viz. one with 28
spanish/valencia cultures, another with
13 virginia bunch/virginia runner cultures
and the third one with 21 virginia
bunch/virginia runner cultures, were
conducted in Kharif 1993. The season
was affected by mid-season drought
and as a result the yield levels were
low. In the first and the second trials
no test culture could significantly outyield

11

the checks. In the third fal thres
cultures wers significantly supsrior to ths
checks but showed low shslling
percentages. “

3, Experiments |

a. Variation in oil content within &nd
between plants of fixed genotypes

This preliminary study, having 2
bearing on selection for oil content in
segregating generations (s recornmendss
by the quinquennial review tearn)wasmade
by using the method of oil gstimation
developed by the Biochemistry gection
of the NRCG, though the method i
destructive.  Oil percentage of a single
kernel from each of the ten plants
from 10 cultivars and 5 plants from
2 cultivars was determined. Analysis of
variance of the data showed that the
within plant variation, even in fixed
lines, could be as high or higher than
the between-plants variation.

b. Effect of sample size on estimates
of yield related characters of small-plot
yield trials :

A random sample of fifteen
individual plants was harvested from
each plot of two yield trials ; one with
spanish/valencia and the other with
virginia bunch/virginia runner. The vyield
characteristics of each sampled plant
and the whole plot were noted.
A computer programme has been
developed to select random sub-samples

Scanned with CamScanner



d
lants from the 15 an
of 5,7,9,11 and 13p " e, Further

such selections have been made 5
analyses of these data are being don

4. New hybridizations:

es
test attempt three Cross
90, Girnar 1 X GQ
e made In

As a
viz. Kadiri 3 x NCAc 170
2 and Kadiri 3 X Chico wer
polyhouse.Ninety three po
were harvested.

Crosses made in Kharif 1993
included five for introducing aflatoxin

resistance into HPS types, threg for
earliness in virginia and two for earliness

in spanish types, two for increaging
shelling percentage in the cultivar Girnar
1 and one for incorporating fresh seed
dormancy in spanish types.

B. Breeding for resistance to biotic
and abiotic stresses in groundnut
(Vijendra Singh, M.P. Ghewande,

V. Nandagopal, A.L. Singh and
A. Bandyopadhyay)

1. Breediing for resistance to insect-pests :

Results of a field experiment
conducted in Rabi-summer 1993 to

screen groundnut genotypes against
insect pests indicated that the released

cultivar BG 2 supported minimum
(14.0) aphid count per plant and an
advanced culture, PBS 105, had
16.33 aphids per plant. The overall
mean was 53.8 aphids per plant. The
high yielding genotypes on the basis

ds of F,

2, Experiment on abiolic stresses;

An experiment was condug
in Summer 1993. Qbserva!ions Wer,
recorded on plant height (cm), shoot iy
matter (9/ plant) and sodium ang
otassium contents of shoots. The gy,
were statistically ana»lyzed. The Cultig,
Girnar 1 had qurmum dry Matle,
(2.19 g/ plant) agaln'st the grand megp,
of 1.39 g/plant, while the germplasn
accession, RCG 168 had thg
maximum plant height (13.90 cm).

Nineteen cultures including
advanced breeding lines, selections
made in the cultivar Girnar 1 along
with checks were sown in Rabi-summer
1994 in a trial with three replications
for assessing their iron absorption
efficiency. Visual scores for iron
chlorosis were recorded at two
stages and further analysis is in

progress.
3, Trials :

Three trials, comprising 20
disease resistant (DRV series)

- cultures in the first trial, 25 (PBDR series)

in the second trial and 15 cultures in
the third trial, were conducted in
Kharif 1993. Spore suspension of
ELS, LLS and rust pathogens was
sprayed in all the trials to create artificial
epiphytotic conditions. Sprinkler irrigation
system was used to create high
humidity. Data on morphologica!
characters and disease scores were
recorded and statistically analyzed.

of yield per plant were Girnar 1 (11.16 g),

IR 1 (8.93 g) and IR 34 (7.0 g). Trial-wise results are given below.

12
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a. Trial 1

PBDR 6 . Moderately resistant to
rust,

PBDR 13 . Moderately resistant to
late leaf spot (LLS) and
rust,

PBDR 15 Moderately resistant o
early eaf spot (ELS) and
rust, _

PBDR 18 Resistant to LLS and rust,
moderately resistant to
Alternariablight,

PBDR 20 - Moderately resistant to
ELS and LLS,

PBDR 25 : Moderately resistant to
ELS, resistant to LLS,

PBDR 25-i : Moderately resistant to
ELS and LLS, _

PBDR32-6, : Resistantto rust,moderately

PBDR 33a  resistant 10 Alternaria
blight,

PBDR 48 : Moderately resistant to
ELS, resistant to LLS and
rust,

PBDR 49 : Moderately resistant to

: LLS and rust,

Among the advanced foliar disease
resistant cultures, PBDR 25 had the
maximum yield (5.78 g/ plant). Statistical
analysis of data revealed that the
cultures PBDR 25, PBDR 15, PBDR
25-1, PBDR 6, PBDR 20, PBDR 48
and PBDR 49 were on a par with check
varieties Gimar 1, JL 24 and GG 2 for
pod yield while the others had
Slgpificantly lower yields than check
varieties.

= _The cultures'having significantly
higher 100-pod weightthan the grand mean
(64.6 g) were PBDR 18 (85.1 g), PBDR 48

(79.1 g) and PBDR 15 (76.3 g). PBDR
25-1 and PBDR 33a had low 100-kernel
weight (23 g and 24.5 g, respectively).
Shelling per cent of PBDR 18 and
PBDR 48 were on a par with checks.
Shelling per cent of cultures PBDR 32-6,
PBDR 15, PBDR 33a and PBDR 20
were at par with grand mean vaiue

(66.7%).
b. Trial 2

DRV 1, DRV 10 : Resistant to rust,
and DRV 44

DRV 19A - Resistant to Alternaria
leaf blight and LLS,
DRV 40 - Resistant to ELS and

LLS, :

Among the resistant cultures,
DRV 40 had significantly higher pod
yield per plant (5.31 g) than the check
variety Kadiri 3 (3.46 g). The pod yields
in the cultures, DRV 19A, DRV 10,
DRV 44 and DRV 1 were on a par with

check varieties Kadiri 3 and

ICGS 44 (4.93 g).

c. Trial 3

Girnar 1 - Resistant to thrips and

- jassids

PBS 48 - Resistant to jassids,
moderately resistant to rust

PBS 105 . Resistant to  ELS, LLS,
rust, Alternaria blight,
jassids and thrips

PBS 118 . Resistant to jassids

and IR 6

IR 14, IR 34 : Resistant to thrips

and PBS 145 ' : :
- Resistant to Alternaria

IR 28
_ plight
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PBS 105, identified as having
multiple disease and insect pest
resistance,had significantly lower pod
yield per plant (1.64 g) thanthe grand
mean (2.58 g). The cultivar Girnar 1
had significantly higher pod vyield
(4.51 g/plant) than the grand mean + CD,
2.58 + 0.76). Rest of the resistant/
tolerant cultures had yield/ plant at par
with grand mean.

A field trial consisting of 25
advanced cultures, selected earlier for
resistance to diseases and insecl
pests, was laid out in summer 1994 with
three replications to select multiple
resistant cultures with satisfactory yield
performance. Screening against third
instar of Helicoverpa was done in a
choice test and the results are

being analyzed.
4, Multiplication and selection:

The advanced and the
segregating materials, bred for biotic
and abiotic stresses, were multiplied in
Rabi-summer 1993 and Kharif 1993.
The segregating material multiplied
included 64 F, to F lines bred for
resistance to biotic stresses and 24 to
abiotic stresses. The advanced lines
multiplied included 28 for resistance to
insect pests and 128 for disease
resistance. A number of selections made
from Girnar 1 were also multiplied.

~In addition to selections made in
trials, twelve selections in segregating
~ generations were made in Kharif 1993 for
resistance to diseases and insect
< pests and tolerance to drought.

5. Screening advanced cultures

against foliar diseases:

Forty five advanced cultures werg
screened in Kharif 1993 for foliar diseases
in a uniform disease nursery trial.
Results showed that PBDR 15 was
resistant to ELS and LLS, PBDR 25-1
to ELS, and PBDR 32-6 and PBDR 32
to rust. Twenty five virginia bunch
cultures were sown in field for
screening against PStV, bud necrosis
and Alternaria diseases in Rabi-

summer 1994.

6. Hybridizations :

Three crosses viz., JL 24 x NCAc
17149, Girnar 1 x BG 2 and BG 2 x 5§
were made in polyhouse in summer
1993 as a testattempt. Twenty three
F, pods were harvested.

Ten cross combinations to
combine various biotic and abiotic
stresses were attempted in Kharif
1993. A total of 595 F_ pods were

harvested.

C. Breeder seed production of
national varieties of groundnu!
(Vijendra Singh and A. Bandyopadhyay)

About 1 ha area was SOW"
with the nucleus seed of Gimar 1 in
Kharif 1993 and 4.2 quintals ©
seed was harvested.

ation

As breeder seed prodJCt“;t

has beep suspended, no 877
of breeder seed was taken '

Rabi-summer 1994.
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GENETICS AND CYTOGENETICS

A. characterization and utilizatio_n
of wild Arachis species for genetic
improvement of groundnut

(p.Sen, T.GK. Murthy and
T.Hadhakrishnan)

1. Collection and maintenance.

Twenty four species, 19 belonging
1o section Arachis, three to Erectoides,
one to Extranervosae and one to
Ambinervosae, Were collected from t
he ICRISAT and 22 were established.
Twenty six species free from PStV
were maintained in poly houses.

2. Electrophoretic patterns of seed
proteins :

Fourteen species (10 of Arachis,
3 of Erectoides, and 1 of Triseminalae)
were analyzed for soluble seed proteins
using polyacrylamide gel electrophoresis.
The patterns differed significantly
between sections. Intrasectional
variations were also present. However,
annual and perennial species could be
separated based on the banding patterns.
A. monticola was closer to A. khulmanii,
A. duranensis, A. sp. GK 30008 and
A. correntina than to A. stenosperma,
A. helodes, A. cardenasii, A. sp. GK 30011
and GK 35001. A. pusilla of section
Triseminalae had a distinctly separate
banding pattern compared to other species.

3. Seed oil and seed protein. contents in
-advanced interspecific derivatives :

- The analysis of 44 interspecific

15

derivatives by the Biochemistry section
for oil content revealed that four cultures
of cross cv. GG 2 x A. chacoense
had over 53 % oil (7-6-26 = 55.5%,
1-10-1 = 54%, 7-6 = 54%, 2-21b = 53%).
Seed protein content ranged from
18.9% (7-6-26) to 27.2% (2-21b). Among
them, 7-6-26, 7-6 and 2-21b were also
high yielders as revealed by yield trials
over three years. The culture 2-21b
had thus high content of oil as well
as proteins in seeds in addition to
high yield potential and may be
considered for further testing.

4. New interspecific hybridizations :

Crosses were attempted by
using the cultivar SB X| as female
parent and 22 Arachis species as
male parents ( 18 of section Arachis,
1 of Extranervosae, 1 of Rhizomatosae
and 2 of Erectoides). Over 10,000
hormone aided hand pollinations
were made and over 600 F _ pods
harvested. The seeds were grown in
Rabi-summer 1994 to isolate interspecific
hybrids. The hybrids of crosses involving”
the species ICGs 11558, 11561, 4983,
8954, 8132, 8192, 8164, 8216, 8906 and
A. otavioi as male parents were isolated.

5. Generation advancement and
selections : i

Early interspecific derivatives
of nine different crosses were grown and
foliar disease resistant selections were
made in all the crosses, as

mentioned below.
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11 % A.cardenasii - 15 (BC1F4)

;j 11 x A.duranensis - 29 (BC1F6)
3.J 11 x A.chacoense 5 (F5)
4.J 11 x A.stenosperma- 2 (F4)
5.J 11 x A. villosa 2 EAE(RY)
6.J 11 x A.sp Manfredis5 1 (F4)
7. GG 2 x A.chacoense - 5 (F6)
8. Girnar 1 x (J 11 xA.chacoense ) - 1
(BC1F4)

9. JL 24 x 2-16-1-120 (BC1F3)

6. Testing yield potential of advanced
derivatives : ‘

Twenty one advanced derivatives
of crosses GG 2 x A. chacoense, M 13x A.
villosa, J 11 x A. chacoense, and
J 11 x A. duranensis were grown in a
replicated randomizedblock design to
evaluate their yield potential.Two
semispreading cultures, T1 (cv. GG 2 x A.
chacoense) and CS 21 (M 13 x A. villosa)
yielded significantly (38%) higher than Kadiri
3 and one bunch culture, 7-6 yielded
50% over the control JL 24.Three
semispreading cultures yielded more than
20 % over Kadiri 3 and one bunch culture
yielded 15% more than JL 24.

7. Genetical studies on the material
generated ;

a.Dwarfism: Tetragenic control of extreme
dwarfism was observedinthe F ,generation
of a reciprocal cross between 2-16-1,an
advanced compact-spreading derivative of
cross cv, GG 2 x A. chacoense, and JL 24
(bunch). - ..

F, _phe'ndt_y.pic ratios :

- (JL24x2-16-1:1159

- A. sp.

041245 N:68dw; X2 .. = 0.027),
b. Leaflet size : In the above crogg

leaflet
size was found to follow monogenije rati

in F2. _
F. phenotypic ratio :
(JL 24 x 2-16-1 - 269 N : 94 small; X 2

3:1=0.15; y
5.16-1 x JL 24 -669 N : 175 S; X23:1 =

0.48).

- 8. Cytological studies :

Meiotic chromosome association
were studied in 15 dipioid Arachj

- species. Univalent formation was foun,

to be 0.02 to 0.4 per pollen mothe
cell (PMC) in different species (Table 1)
They were maximum in the specie
Manfredi 5 which is o
experimental origin.

B. Genetics and breeding for high pe;
strength in groundnut
(P. Sen and T.G.K. Murthy)

- 1. Generation advancement and selection

Forty three selections in F, and F
were grown in the field in Rabi-summe
1993. Due to severe PStV symptom:
the entire crop had to be destroyed
Sixteen of these selections could b
rescued by growing in polyhouse
F, families of selected high yielding and/o
high peg strength selections wert
grown in Kharif 1993. Forty sevel
selections with high peg strengtl
(over 15 Newtons) were made in crosset
'GAUG 10 x PBDR 25, GAUG 10 x CG(
4018, GAUG 10 x NRGS 1, GAUG 10xP
393523, C 364 x CGC 4018, C 364’

 N:63dwarf; x2,, = 0.015; 2-16-1 xJL

16
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ble 1. Metaphase | chromosom

e associations in some diploid Arachis species.

Ta
gpecies identity Section Bivalents Univalents
per PMC per PMC
..-—-—’_‘—-—_——_-_-— n
7 paraguaffens'fs Erecrqrdes 9.98 0.04
A. correntina Arachis 9.92 0.16
A, villosulicarpa Extranervosae 9.90 0.20
A. villosa Arachis 9.92 0.16
A sp. ICG 8164 Arachis 9.90 0.20
A. khulmanii Arachis 9.92 0.16
A. sp. ICG 8200 Arachis .9.90 0.20
A. sp. ICG 8210 Arachis 9.88 0.24
A. sp. ICG 8216 Arachis 9.80 0.40
A. sp. ICG 8906 Arachis 9.98 0.04
A. sp. Manfredi#5 Arachis 9.70 0:60
A. sp. 338454 Arachis 9.88 0.24 -
A. otavioi Arachis 9.90 0.20
Arachis 9.96 0.08

A. chacoensé

p| 393523, C 364 X PBDR 25,
GG 11 x*PBDR 25, GG 11 x NRGS 1,
Karad 4-11 x Pl 293523, Karad 4-11X CGC
4018, Karad 4-11 X PBDR 25,
Karad 4-11 x NRGS 1, M 13 x PBDR 25,
PBDR 25 x CGC 4018 (all in F,),
Cc 364 x NCAc 17090 and GAUG

10 x P1 393523 (bothin F ).

5 Half of the total seed of the 47
high peg strength selections (F, and F,)
were planted for further testing peg
strength and other agronomic traits in
Rabi-summer 1994. Twenty three
selections were grown along with checks
for assessing pod losses at harvest.

2. Yield evaluation :

Two medium peg strength cultures,
codes 8 and 44 (of crosses GAUG
10 x Pl 393523 and M 13 x Pl 393523

17

respectively), were grown along with
spreading control M 13, 10 study their yield
potential during Kharif 1993. Code 44
yielded 8% more than the check.

C. Embryo rescue, micropropagation
and haploid production ingroundnut
(T.Radhakrishnan, T.G.K. Murthy and

P. Sen)

1. Embryo rescue :

Immature ovules of crosses
J 11 x A. prostrata, J 11 X A.marginata,
J 11 x A sp 11558 and J 11 X A.
paraguariensis  were cultured on
Murashige Skoog's agar medium with 0.2
ppm naphthalene acetic acid (NAA) and
0.02 ppm benzylaminopurine (BAP).
The plantlets thus produced were
transferred to soil. The identity of the
plants is yet to be verified.
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2. Micropropagation :

Multiple shoots were |ndqceC:hlg
cultivars GG 2 and JL 24 by growing o
whole seeds in MS medium supplemeijn :
with 50 ppm 2,4-D. Rooting could be don
in the larger shoots while the smallfzr ons
could notbe propagated further. Calliicoul
be generated by culturing leaflet sggmeqts
of 15 diploid species on MS medium with
18 different combinations of growt_h
regulators, NAA and BAP. Organogenesis
was observed in case of A. villosulicarpa
and A. correntina only. Several plantlets
could be regenerated in case of A.

villosulicarpa.
3. Anther culture studies :

Anthers of A.chacoense and A. sp.
GK 30008 were cultured on MS medium
with 6% sucrose (normal = 3%) and callii
couldbe generated. However, regeneration
of the plantlets was not possible.

D. NARP project on biotechnological

approaches for increasing and
sustaining yield in major field crops;

sub project! : Crop improvement
Objective 6 Groundnut disease
resistance

(A. Bandyopadhyay, T.G.K. Murthy
and T. Radhakrishnan)

1. Somatic embryogenesis :

Immature cotyledons of 5-8 mm
length of variety Kadiri 3 were cultured on
MS medium supplemented with 66 diff
érent combinations of NAA and
2,«1-dichlorophenoxyaceticacid (2,4-D)

‘48% in different combinationg

to..induce 'somatic embryogyy,,
The embryogenesis varied from 261, Lo
b

cul

i

response O somatic fm?wogﬁ?nesjs i
h]gh (13-50/0 to 48.3%) in eight medé—;
combinations (NAA/2,4-D = 0 ppmyz e
1/6, 1/8, 1/10, 1/12, 2/6, 2/8, and 21N
(Table 2).Explants cultured on Meg/m
containing 2ppm/6ppm and 2ppm’8ppn-——'
NAA/2,4-Dproduced 11.6and 13,3 somay)
embryos per explgnt, reSPeCliue;}
(see cover). Maturation an.d repeatet
germination of the somatic embry,
in media containing  varyjp2
concentrations of casein hydrolysgy,
resulted in germination of 32% of th3

embryos (Fig. 1). :

2. Induction of multiple shoots :
5

Mature deembryonated cotyledong
of cultivar SB XI were cultured on Ms__
medium with concentrations of BAP ranging%
from O to 50 ppm at five ppm intervals angso
multiple shoots were induced (Fig.2)
Production of multiple shoots varied from
5 to 58% of the explants in different media,
Highest frequencies were obtained with__
10 ppm (50% response) and 15 ppm
(68%, Table 3). Concentrations of BAPG
beyond 30 ppm led to fall in induction
frequency. Based on their length, after
2monthsofculture, the shootswere grouped
into categories 1,2and3 (1 =>1cm: 2 =05—
to 1 cm; 3 = <0.5 cm). Subsequent uponGi
transfer to MS media with or withoutSI
indole-3-butyric acid (IBA), shoots ofM
category 1 produced roots whereas those G:
in categories 2 and 3 could not produce K
roots. It indicates a relationship between .
shoot growth and root production.

18
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Responge K et gomatio ambiyogenesis i inmaluie cotvlaido
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sponding to somatic ombryogenesis; N = mean number of

% = per cent explants re
lant in responding explants.

somatic embryos per exp

ted cotyledons of five genotypes cultured

Table 3. Multiple shoot formation indeembryona
ing concentrations of benzylaminopurine

on MS medium supplemented with vary

o, explants producing multiple shoots

Genotype .
' BAP concentrations (mg/l)

5 10 15 20 25 30 35 40 45 50
GG 2 48 40 54 60 + + + + TR
SB Xi 32 24 29 20 36 21 M + 30
M13 + 28 25 21 + + + + M
GAUG10 19 3 60 27 .2l o .

+ + 17 83 .32 82 4

Kadin3 e *

+indicates less than 15 % response
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3.  Wide hybridization for transferring
_ resistance to PStV : A

Seven interspecific crosses were
~ attempted by using cv. J 11 as ovule
parent and Arachis species ICGs 11558,
8132, 8210, 8216, 4983, A. glabrata and

A. marginata as male parents. The the
embryos dissected out from the fyy,
grown ovules were cultured g
MS medium with 0.5 ppm BAP. Twc
hybrids of crosses invelving Specieg
ICGs 4983 and 8216 (both compatibie
with A. hypogaea) could be identifieq
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Different stages ot germination of somatic embryos in
groundnut

In vitro production of muitiple shoots from deembryonated
cotyledons

Sty o e R o PR
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AGRONOMY

A. Development of suitable
| agronomic practices in groundnut
~ (Devi Dayal)

1. Effect of mulching on nutrient
gqvailability, growth and yield of

groundnut :

A field experiment ~ was
conducted in Rabi-summer 1993 with
six mulches, namely (i)wheat straw
@ 5 tonnes per hectare, (ii) white
polyethylene (WP),  (iii) black
polyethylene (BP), (iv) WP + wheat straw,
(V)i BP-t wheat straw and
- (vi) control (no mulch). Four durations
- of polyethylene mulch, viz. (i) up to
- germination (i) upto flowering,
- (ili) upto pod development and

(iv) upto maturity were maintained. The
significant findings are summarized

below.

a. Bulk density and nutrient availability
in-soil :

Bulk density (BD) (at 0-15 cm soil
depth), recorded at 60 days after sowing
(DAS) and at harvest indi
cated that polyethylene ~ mulch
plot had the highest soil BD
of 1.41 g/cm® while wheat straw had
the lowest BD (1.351 g/cm?).
The BD in the plots where
combination - of wheat straw and
polyethylene mulches were applied
was similar to that of the
~control plot. The availability of

21

macronutrients (N, P, K} and
micronutrients (Fe, Cu, Mn, Zn) were
assessed in soil (0-15 cm) at 30,
60. 90 and 120  (maturity)
DAS. Among the nutrients studied,
N was the most affected due to

mulch treatment. Wheat straw
mulch recorded the lowest
available N (166 185 kg/ha)
upto 60 DAS. However, N levels
increased gradually and were
maximum at 90 DAS and at
maturity. The NO, fraction of

onsible

available nitrogen was resp
availability ~— during

for its less
early stages of crop growth.
There were noO differences in

available P and K upto 60 DAS
due to various mulches. However,
at 90 DAS and at maturity, wheat
straw mulich and the combination
of wheat straw with polyethylene
recorded  higher  availability of
the P and K than the control and
polyethylene mulch  treatments.

The avilability of micro nutrients,
especially Fe and Zn was significantly
affected by mulch treatments. The
differences between mulches were greater
at 90 DAS and at maturity
than at maturity than at early stages.
High levels of available Zn (0.892)
and Fe (1.352 ppm) at harvest were
recorded in wheat straw mulch.
The pulyethylene mulch and control
treatments recorded similar values

for these nutrients.
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b. Growth and yield of groundnut :

Maximum (79%)
in wheat

ion of wheat st
eatments. The

40.6, 38.2

recorded
in combinat
polyethylené mulch tr

flowering began
to 38.7 and 38.3 DAS In wheat straw,

polyethylené and control treatme_nts,

respectively. The corresponding
flowering wereé 50.8,

days for 50%

45.3 to 46.3 and 44.8 DAS.
Groundnut  plant under wheat
straw mulch showed N deficiency
in early growth stage due toO
immobilization of N in the soil.
However, after 60 DAS. the
plant recovered from this
deficiency  and had maximum
chlorophyll content at 90 DAS

(1.079 mg/g fresh leaf) and at harvest
(1.223 mg/q).

Wheat straw mulch increased pod
yield by 18% over the control by
increasing the pod number per plant
by 17.5% and pod weight by 28%.
The combination of wheat straw and
black polyethylene muich gave the
- highest pod yield (28.28 Q/ha) which
was 34% higher than the control. Duration
of polyethylene mulch significantly
affected the pod number, pod weight and
- pod yield. High pod yield (26.1 Q/ha)

was realized in plots where polyethylene
~mulch was kept upto pod development.
| _ngever, retention of polyethylene mulch
~ upto maturity of the crop caused

nn

significant reduction in pog Vie
q

2 Fertility management in groung,
pased cropping system . U

A experiment, four Rab; Croge
viz. gram, sunflower, Whea;
and mustard were grown after Knay
groundnut and evaluated under differg,
fertility treatments. Soil analysis indicate
that plots sown with Kharif groundnut hgg
lesser available Zn, Fe and Cu than falloy
plots (no groundnut). However, such
differences were not present in case of N,

P and K.

Dry matter production recorded at
two phenological stages (30 and 60 DAS
showed significant variation due to
cropping system (Table 1). Irrespective of
crops, fallow plot gave significantly more
dry matter per plant than the plot sown with

Kharif groundnut crop.

Grain yields differed significantly
due to cropping system and fertility
level (Table 2). In general fallow plot
recorded higher grain yield than Kharil
sown groundnut plot. The maximum
increase was realized in wheal
(41.6%). However, grain yield of sunflower
did not differ at all due to cropping
system treatment. All crops except
gram responded to fertilizer treatment
and gave higher grain yield than
the control.

Scanned with CamScanner



. able 1. Dry matter at different growth stages of Rabi crops as affected b
y

cropping system.
: Dry matter (g/plant)
30 DAS 60 DAS
Rabi crop
After Kharif After After Kharif After
groundnut fallow groundnut fallow
SR .
Wheat 0.188 0.225 2.53 2.89
Mustard 0.682 0.871 20.66 23.88
Gram 0.224 0.299 _2.35 3.12
Sunflower 21.99 22.88

e

influenced by cropping syétem and

Table 2. Yield (Q/ha) of Rabi crops as
fertility levels.
Rabi crop Wheat Mustard Gram Sunflower
Grain  Straw Grain  Straw Grain Straw Grain straw
Croggihg system
Kharif groundnut 17.94 20.98 12.79 3423 12.02 1859 7.15 25.05
36.99 15.00 24.15 7.565 25.91

Kharif fallow 05412887 1 3.52

Fertilizer dose

13.96 20.68 5.45 21.95

0036 12.25 33.59
282 2535

No fertilizer 17.49

1/20 frecom. dose 21.84 o568 13.30 34,12 13.78 21.40

Recom. dose 307 25.90 13.49 35.96 1326 21.04 8.15 26.40
07.77. .-13.59 38.76 13.04 22.34 7.98 28.23

1'/, of reco.dose 24.16

23
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yield in groundnut

B. Factors affecting
ulation

through variation in plant pop
( Devi Dayal and V. Ravindra)

-1. Effect of plant geomelry on growth
and yield of groundnut :

Effect of two planting patterns
(normal and paired row) along with three
plantdensities, namely 1.1,2.2and 4.4 lakh
per hectare and four spatial ratios
(1:1, 122, 1:4 and 1:9) was studied on
growth and yield of spanish variety GG 2.

Dry matter production recorded
at four stages of crop growth (30, 60,
90 DAS and at maturity) indicated
that as the spatial ratio was more
than 1:1, the dry matter production

Table 3. Influence of s

decreased considerably (Table 3
The paired row planting recorded highe,
dry matter production than normg
planting at 60 DAS, 90 DAS and at maturi,
(Table 4). As the plant densitydecrease;
the dry matter production increased by 2 g
10 17.5% at 60 DAS, 17.310 34.0 % at 9
DAS and 12.2 to 15.7 at maturity in 1.1
lakh per hectare plant density over the
other two densities, while at 30 DAS the
increase was less. The pod number anc
pod weight per plant also showed simila
trends (Table 4). Higher spatial ratio (1:9
recorded the lowest pod number (8.22 pe
plant) and pod weight (5.03 g), wherea
1:1 ratio recorded the highest pod numbe
(9.18 per plant) and pod weight(7.5 @)- The
pod/peg ratio was highest in 1:1 ratio (0.47
and lowest (0.38) in 1:9 ratio (Table 3).

patial ratio on some agronomic traits in groundnut

Spatial Dry matter production (g/plant) Pod Pod Pod/peg
ratio number/ weight ratio
30 DAS 60 DAS 90 DAS At maturity plant (g/plant)

1:1 239 888 1546 18.90 9.18 7.50 0.470
12 037 820 1423 1748 8.67 6.44 0.401
14 216 781 1463 1743 8.27 533 0.3

723 14,07 1727 8.02 503 0380

L 1:9 - 2110

Scanned with CamScanner



2, Effect of seed maturity on germination,
.growth and yield of groundnut;

Based on the colour of inner surface
of pod shell (white to dark brown) seed of
spreading cultivar M 13 were grouped into
six categories. These are (i)immature
shriveled, (iijimmature smooth, (iii)semi-
mature, (iv) mature, (v)semi-overmature
and (vi)overmature. These groups varied
significantly for seed weight and shelling
percentage. Immature_shriveled type
recorded the lowest 100-seed weight (52
g) and shelling percentage (67.3) while
overmature and semi-over mature
typerecorded the highest (90 g and 77.3%

respgctively). Subsequently, the
germination of the seeds of these
groups was tested in field. More
?han 70% germination was ecorded
In semi-mature, mature and
semi-overmature groups. The
minimumgermination (60.1%) was

recorded in immature shriveled seeds.
High pod

yield was recorded in case of mature -
seed (1321 kg/ha) and semi-
overmature seed (1284 kg/ha) while
low yield was recorded by immature
(982 - 1046 kg/ha) and overmature
(1073 kg/ha) groups (Table 5).

Table 4. Effect of plant density and planting system on agronomic traits in groundnut

Dry matter production (g/plant) Pod Pod Pod / peg
number/  weight ratio
30 DAS 60 DAS 90 DAS Atmaturity plant (g/plant)

Plant density (lakhs/ha) _

1.1 2.67 = 8.62 16.80 19.71 9.22 7.96 0.395
2.2 2.06 8.40 14.32 17.56 8.34 6.46 0.368
4.4 211 "=+ .39 12.53 17.03 8.13 5.40 0.361
Planting system ' :

Pairedrow 2.25 8.14 15.29 18.65 8.77 6.43 0.385
Normal 7.43 14.80 17.88 8.36 b:52 0.385

2.30

Table 5. Effect of seed maturity on seed germination and some yield traits in groundnut.

Seed group 100-seed Shelling =~ Germination Pod yield
weight(g) (%) (%) (kg/ha)
Immature shriveled 52 67.3 60.1 1332
Immature smooth 63 72.9 68.2 02
Semi-mature 73 75.1 72.4
Mature 81 76.5 72.5 1321
Semi-overmature 86 773 721 12%
90 75.1 68.0 10

Overmature

25
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- Plant

PLANT PATHOLOGY

A. Studies on economically important

fungal and virus diseases of groundnut
(M.P. Ghewande)

1. Identification of sources of resistance
to major diseases :

One hundred thirty four genotypes
along with a susceptible check, GG 2, were
evaluated against major fungal foliar
diseases . (Alternaria blight,
ELS, LLS and rust) in a uniform
disease nursery trial during Kharif
1993. Out of these, six cultures,
namely ICGV 86020, ICGV 86594,
ICGV 87160 (FDRS 10), ICG 6284,
NCAc 343 and DRV 1 were found
to possess multiple disease
resistance, scoring 1-4 grade
on 1-9 scale. In addition to these,
14 other genotypes, viz. ICG nos.

2716 (EC  76446-292), 7881
(Pl 215646}, 6340 (Pl 350680),
7013 (NCAc 17133-RF), 4747
(Pl 259747), 7887 (Pl 390595),

NCAc 927, NCAc 17149, DRV 10,
DRV 25, DRV 29, ICGV 87254,
ICGV 86667 and ICGV 86707
were resistant to ELS, LLS and rust.
On the whole 53 genotypes showed
resistance to rust.

Another set, compriéing 62
genctypes  developed by the
‘Breeding  section, was

~ evaluated along with susceptible

. '-"':___C_"_".'QCRS' Kadiri 3 and GG » against

ny
iy

major foliar diseases under natury)
and artificially created epiphytotjc
conditions. Following lines were
found resistant to various diseases,

1. Alternaria blight: PBS 105, DRV 19A

2.ELS : DRV 40, PBS 105

3. LLS : PBDRs 15,18,25 & 48;
DRVs 19A &40, PBS 105

4.Rust : PBDRs 18, 48, 32-6, 33A;

DRVs 1, 10 & 44; PBS 105

2. Management of seed and seedling

diseases using seed dressing
fungicides :
Four fungicides, namely

carbendazim 50 WP, carbendazim
25 SD, mancozeb and thiram @ 2 g,
3 g and 4 g/kg seed each were

evaluated for their efficacy as
seed dressers against collar rot,
aflaroot, stem rot and root rot

diseases in a replicated field trial

in  Kharif 1993. Carbendazim
25 SD @ 3 gkg

seed reduced the ingj
of cqilar rot by 50% which resuIctjeecri“i:r‘ia
an increase in yjeld by 22.64%
over untreated contro|. The .next
best was Carbendazim 50 WP

seed.
trend _was Observe
other diseases alsg

3.
_ lntegra.ted Management of major

Almost similar
d in case of

Scanned with CamScanner



The individual components
reviOUSW identified under integrated
Sisease management (IDM),
mtegrated insect-pest management
nd integrated weed management
arogrammes of the Plant Pathology,
entomology and Agronomy sections
respectively, were further
integrated under the programme
|PM in groundnut during Kharif 1993.
The integration of the following
components reduced the intensity
of ELS by 33.3% and of LLS by

62.5%. It also reduced the
population of jassids and thrips
considerably.

a. Pre-interculturing at 35 days after
emergence (DAE)
b. One hand weeding at 30 DAE
c. Spray of insecticidal mixtures
(2% neem Oil + 0.02% phosphomidon
+ 0.04% endosulfan) at 40, 55 and
70 DAS

d. Use of pheromone traps for leaf
miner, Spodoptera and Heliothis
e. Spray of fungicidal mixture
(Carbendazim 0.05% + Mancozeb 0.2%)
at 55 DAS y
f. Spray of neem leaf extract (2%)
at 40 DAS

g. Spray of culture filtrate of Penicillium
islandicum (50%) at 70 DAS and use
of trap/barrier crops(soybean, red
gram with border crops of bajra
and castor),

3. Management of seed - borne
Pathogens using plant - products :

“Leaf powders of ten plant

species were tested for thei '

as seed dressing ?J;;{éﬁmy
The cultivar GG 2 was useq ?S'
this purpose. Dry and W{;.h (ggegt
soaking for 1 h) seed treatmentg
were given with leal powders
@ 1% each along with controls
(i.untreated, ii. treated  with
0.05%  carbendazim and i,
0.3% thiram). Seed inoculation with
A. flavus and A. niger was done in
each case separately. After incubating
at laboratory condition for one
week, observations on seed infection

and colonization were recorded.
The seed infection and
colonization by A. flavus was

significantly more in the dry seed
treatment with 1% leaf powder
of Eucalyptus spp. and Terminalia
catappa than in the untreated control.
Dry seed treatment with 1 % leaf
powder of Pongamia pinnata was
found to be more efficacious than
other treatments in controlling the
seed infection and colonization by

A. niger.

Soaking of seeds for 1 h in
leaf powder  suspensions of
P. pinnata gave maximum contol
(30%) of seed infection by A. flavus.
The next best treatment was
Eucalyptus for inhibiting seed
infection and colonization. Seed
soaking treatment with 1% leaf
powder suspension  of Annqna
squamosa and Azadirachta indica
gave maximum control of seed
infection (53.5 - 58.1%) and seed

27
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~colonization (72.2 - 77.7%) by A. niger.

Eucalyptus spp. leaf powder,
either as dry or wet seed dresser

could inhibit seed infection and
colonization by A. flavus and
A. niger. Terminalia catappa leaf

powder as dry seed dresser was
effective against both the fungi.
F. pinnata, in general was also found
to be good for controlling seed
infection and colonization by these
fungi. Thus, leaf powders of Eucalyptus
SPp., Terminalia catappa and P pinnata
appear to hold potential as seed
dressing biofungicides.

5. Seed transmission of PStV:

The results of a poly house
experiment done during summer 1993
* revealed that the average seed
transmission of PStV in groundnut
was 17.73% when inoculated at
vegetative stage while it was 5.119%
when inoculated at flowering stage.

a0

B. Studies on seed ;:at}1¢;,,,:>£_mal
aspects with special referen,
to seed health and aﬂatcx;n
contamination of groundnut

(M.P. Ghewande)

Five bold seeded genotypesj
ICGV 86564, ICGV 88393!
ICGV 88428, CSMG 9101 ang
RG 244, along with susceptipg
check M 13 and the resistapy
check J 11, were evaluateq
against A. flavus seed infection
and colonization under arfiticial!y
inoculated = conditions. The seeq
infection ranged from 13.3% to
70% while the seed colonizatiop
varied from 6.7% to 66.7%. Among
the bold seeded lines, RG 244 was
found to be moderately resistant to
A. flavus seed colonization. There
was a  significant correlation
between seed infection and seed
colonization (r = 0.942),
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ENTOMOLOGY

gtudies on major insect pests
economic importance in

. ;:Dundnut (V. Nandagopal)

1 Integrated insect - pest management .

An experiment was conducted in
Kharif 1993 by combining the components
of the integrated pest management (IPM)
solated by the Plant Pathology,
Entomology and the Agronomy teams of
the NRCG. The feasible components
isolated were combined in 12 treatments.
Each experimental plot consisted of the
cultivar Girnar 1 grown in 9 rows of
5 m each with an inter-row spacing of
45 cm. The results indicated that

?he JaSSIQS were significantly |ess
in number in the plots where trap crops
(soy bean as the middle row, caster as
the border row and bajra surrounding
the groundnut crop) were grown and
the plots were given with three sprays
of insecticides mixture ((2% crude neem
oil + 0.02% phosphomidon + 0.04%
endosulfan). The number of jassids in
the post spray observations at 45th
and 60th days after germination were
7.7 and 10 per 5 sweeps respectively,
as compared to 58.3 and 26 in the
pre-spray observations (Table 1).
Almost similar results were obtained

in case of thrips also.

Table 1. Jassid population in the experimentdl plots where IPM was followed.
=

Mean Number of jassids per 5 sweeps per plot

Treatment First spray Second spray Third spray

Pre- Post- Pre- - Post Pre- Post
T 28.0 21.0 58.3 7.7 260 100
12 37.9 40.7 67.7 29.0 340 267
T3 L4 34,0 64.3 81.7 72.7 66.7 59.0
T 43.0 38.0 43.3 26.3 30.7 21.7
15 4. 20 38,0 37.0 63.3 30.0 030 280
160 grr' 383 39.7 523 . 140 517 =i 107
Wia s et agg 700, 297 333 367
8. 5000 g 573, . EDT 168 203 110
19 - fve a3 Thata B pn i R2 ] 327 140
0 v e o557 687, 820 410 213
| T}; 34.0 38.3 187220 25.3 | 185-;
co 437 72.0 gl 7

B e e a4 1889 12.17

na
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2 Monitoring of flux of aphid

population :

To monitor the most commaon
aphid species occurring around
Junagadh, Aphis craccivora Koch
and Hysteronuera satarriea, three
types of traps, viz., (i) yellow cylindricai
trap (YCT), (i) sticky glue trap (SGT)
and (i) yellow water trap (YWT),
were used in five replications. The
aphids trapped in the glue were counted,

© The data collected between
April 1993 to March 1994 indicated
that the YCT trapped significantly
higher number of aphids (32 per week)
than SGT (1.8) and YWT (0.32) (Fig.1).

3, Monitoring of leaf miner moins by
pheromone Jures :

The square glue trap designed
RCG was used 10 monitor
leaf miner in groundnut

experimental plots. NoO moths couid
ce trapped between April 1993 and
August 1993. However, the moth
population started appearing from
September 1993 (Table 2), and in
January 1994 the population reached a
peak ( 90 males per week per trap).

by the N

4. Testing the potential of leaf miner
pheromone lure :

For testing the potentiai  of

Table 2. Number of leaf miner moths trapped by the square glue trap in

~ 1993-94
Momh Number of moths trapped per week
Range Mean
April-Aug., 93 e =
Sept. 93 0-137 49.25
Oct. 93 9-37 25.95
| Nov. 93 1-7 4 10
Dec. 83 2-24 1375
a8 54 - 167 90.63
-l 11-53 Sia
| ._Mar, 94 0 -18 5.00

30
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miner lures, the males attracted
e all-weather trap having leaf
es were collected in test
whes during the day time (between
g am and 10 am). The males collected
(e also verified for their normality
in activity. wing compactness, etc
and then paired with laboratory-
ceared virgin females in the ratio of
1:1, 1:2, 1:4, 2:2, 2:4, 2:5 and 3:6 on
a healthy, caged groundnut plant
tor mating and oviposition. After 10
days the foliar damage due 1o
neonate larvae was evident,
indicating  that the pheromone
trapped males were potent.

leaf
to th

inef ur

we

5. Seasonal fluctuatior of insecl- pesis
of groundnut.

For collecting data on seasonal
variations in the insect population
of groundnut, a miniplot of eight 5 m

rOWS was sown o {

every month in 19;3.{h?rhih~2ay %
due to occurrence of jassi‘ds\‘ trrr:age
and leal miner was recorﬁed“ps
weekly intervals. The jassid |::»cmu1atic?l
was considerably high til: Novembe?
Aimost similar observaticn was mad.é
on density of thrnps. The damage by
leaf mimer in the October-sown crop started
by December 1993,

6.Compatibility of pesticides with neem
products .

A field trial was conducted to test the
compatibility of neem products
with the synthetic pesticides, endosuliar.
phosphomidcn, carbendazim and
mancozeb. «Aagueous solutions of
29 crude*neem oil, 2% neem seed
extract and 2% neem leaf extract
were mixed with 0.04% endosul!fan,
C.02% phosphomidon, 0.05%

Treatment

Mean number of oviposition

by leaf miner

~ 1male + 1 female '
1male +2 females
1 male + 4 females
e 2 .fﬁales + 2 females
~ 2males + 4 females

- j2 males + 5 females

T 3-§_males + 6 females

3.83
10.00
15.33
37.16
36.67
76.00
56.67
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=y

carpendazim and 0.025% ma
in different proportions a
on single rows of gro
vagelative, flowering and maturity
phases. Fram the very next day of
ay the scorching and yellowing
symptoms caueed by reaction of

ncozeb
nd sprayed
undnut at

/]
%
) v

harvest, the pod yield per plant 4,
recorded.

All the treatments énvoz,_,mg
the crude neem oil caused my,
scorching on the terminal fshqu
which subsequently recovered afig,
10 days. Therefore care should pe

the mixture on the foliage were taken while using the crude neeq
e arded at three intervals. At oil in an insecticide mixture.
mEan nuMmbErs
0D e :
L ;-
: i3 :
[ j
251 59 1
: 1 f i :
i foA f-
- y - / \ f
! _, 72X F‘ %.‘ s
187 ’[ \ = i
i i \ i ) ;
i .I i 1“ :"AI f
- > 1 - k_ 4
< K \[ T8t
; P -.4' E
8t . i e
4‘/}‘-“:\-". !’T _,’4““..__ <13 .-—“""/’_F\“"--_E _____'__:
0: Tt | W TNy T % ¥ a
Apr-83 1fo June July Aug Sepl Oct HNove Dec Jan-84 Feb  Mar

types of trap

=T G T Y W

(yellow drum ;crap) .38

(Sticky alue trap)

. (Yellow water trap

Fig. 1 Aphid density at NRCG in 1993 - 94
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BIOCHEMISTRY

giochemical aspects of groundnut
q;:ality and composition
(J.B. Misra and S.K. Yadav)

i-B vafuatfon of predictability of oil content
of groundnur kernels on ihe
" pasis of their specific gravity :

The specific gravity of isolated
cotyledons  (SPGR) was earlier
shown to be inversely related with
their ~ oil content (Qil(S)).
‘Experiments were undertaken to
test the feasibility of utilizing
this relationship -as an index for
predictingvoil content of groundnut
genotypes. Seeds of 23 genotypes
with oil content ranging from 41.1%
to 54.6 % were used for the purpose.
Five of these genotypes Were
characterized by their shrivelled testa.
Pools of complementary cotyledons
were used for estimation of SPGR
and Oil(S8) of each genotype.

~ Highly  significant carrelations
between SPGR and OQil(S) were
~ obtained both with (r = -0.882, n = 24)
and without (r = -0.964, n = 18)
taking into calculation the values
pertaining to genotypes with shrivelled
testa. Thus the exclusion of values
~ of SPGR and Qil(S) of genotypes
. With  shrivelled testa enhanced
~ the predictability from 78 to 93%.
Predictability of this relationship was
a_a's‘_’ evaluated ~for ~ comparing
;‘I’ab“sﬁmplesof genotypes. For this
GR and 0Qil(S) of pools of

complementary cotyledons of six
sub-samples each of seven genotypes
were determined. The correlations
were found to be significant only for
four genotypes. However, when
correlation was estimated between
rgpresentative values (average of
six determinations) of SPGR and Oil
(S) of seven genotypes, it was found
to be highly significant (r = -0.984)
with a predictability of 7% (Table 1).

It was concluded that for
estimating the oil content of a
large number of genotypes, the
representative values (average of
several determinations) of SPGR
of isolated groundnut cotyledons can
be used provided that the samples
do not exhibit visible shrivelling of
testa and have reasonably a constant
(4.6% + 1%) moisture contenit. Any of
the following two regression equations
can‘be used for predicting oil content
(%) with equal degree (97%) of
predictability:-

Oilr = 239.65 - (176.81 X SPGR)
Oilr =242.26 - (179.13 X SPGR)

2. Enzymes of sucrose metabolism
in developing seed and in vitro callus:

Activities of sucrose phosphate
s'ynthase (SPS) and sucrose synthase
(SS) were determined 1IN tt?e leaf,
in vivo and in vitro, _develop:r}g a_nd
ge-rmina_ting seeds and callus tissues.

33
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Table 1.

Correlation coefficients (r) and predictability {5 400) or Telafanship

between various sets of Oil(S) and SPGR

Particulars of set n I 3% 100
Across genotypes (complementary 243 -0.882" 78
cotyledons of a single sub-sample 18+ -0.964" 93
of each genotype )
Within a genotype (complementary
Cotyledons of six sub-samples of
each genotype )
% GG 2 6 -0.813 66
Girnar 1 6 -0.842 71
JL 24 6 -0.902 81
Jyoti 6 NS
NCAc17500 6 -0.812° 66
TMV 2 6 NS
TMV 10 6 NS
Across genotypes (taking average 7 -0.984" g7

vaiues of six sub-samples)

* includes genotypes with shrivelled testa

“and “ significant at 5 and 1% levels, respectively

The were

callii cultured on
three different sources of carbon
viz,, fructose (callus F), glucose

{(callus G) and sucrose (callus S).
The composition of sugars of the
three callii and developing cotyledons
was determined by HPLC. In the
developing cotyledons, all the three
sugars viz., fructose, glucose and
~sucrose were present. Sucrose
was, . however present in ‘the
highest quantities and was 4.2 and 10.4
times that of fructose and glucose,
respectively. Sucrose was present in

34

all the three callii while glucose and
fructose could not be detected in
cailus-F and callus-G. The level of
sucrose was, however, highest in
the developing cotyledons and were
5.3, 10.6 and 4.4 times that o
callus-F, callus-G and callus - §
respectively. '

Both SPS and SS were presen
in- detectable quantities in th
developing cotyledons, but only S¢
could be detected in the three callil
in the developing cotyledons the S¢
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i 22 times that of:. SPS.
n unit weight basis SS in
the developing cotyledons was,
however 11 times that of both
callus-F and callus-G and 15 times

that of callus-S.

n a fres

The developing natural . sinks
are characterized by having either
2 very low level of SPS compared
to that of SS or lack of it. Hence,
the absence Of SPS (or its presence
in negligible quantities in relation to SS)
in calli was not considered
ynusual inasmuch as callii are
analogous to sink (Table 2). Since
gPS was not found in detectable quantities
in the calli grown on 2
medium having glucose or fructose
as a carbori source and yet there
was sucrose present in the callus, it

was concluded that th

: e cal
growing on a fructose or glucc;::
medium invoked easy reversibiiity‘
of the SS for in vivo synthesis of sucrose

3. Fatty acid composition of advanced
breeding lines : |

Fatty acid composition of oil of
25 genotypes was analyzed. The
ranges of major fatty acids were:
palmitic acid 8.7-14.6%, stearic acid
1 5.-3.2%, oleic acid 43.9-67.3%,
and linoleic acid 18.7-38.4% (Table 3).
Negative correlation was observed
between the contents of palmitic acid
and oleic acid and those of oleic acid
and linoleic acid. On the other hand, the
contents of paimitic acid and linoleic
acid were positively correlated (Table 4).
As a result, the stability index (SI) of ail

Sugars and enzymes of sucrose metabolism in callus and natural

Table 2.
tissues of groundnut
Tissue Sugars _ Enzymes
; mg g-1 FW nkat g-1 FW
Fructose Glucose Sucrose SPS SS
Callus F 0.55 nd 1.29 nd 3.90
Callus G nd 0.45 0.65 nd 3.95
Callus S nd nd 1.56 nd 2.90
Developing 1.63 066  6.88 1.95 42.20
- kernel

35
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i oy _ ;

(oleic/linoleic) and nutritive value index ggdg;va\g;”?O;hzebr;r:'edm in

(NVI) of oil [linoleic / (palmitic + stearic)] S i SHLL mherh the Secq,

woere negatively correlated. The an ' » f ed order, "
range of NVI (1.65-2.80) was narrower highest was found in

while HO 31 and HO 39 A

than that of S| (1.14-3.60). The : .
highest NVI was found in cultivar second and third, respectively,

¢
3 we

Table 3: Composition of major fatty acidsf. stability parameter and NUtrity,
value of oil of advanced breeding lines

Genotype  Palmitic  Stearic  Oleic Linoleic  Stability  Nutrigye
acid acid acid acid index valye
(P) (S) (O) (L) index
% % % % Ol)  [Li(P+gy
B
HPS 17 14.58 2.26 46.04 "33.68 1.37 2.00
HPS 20 12.64 1.86 44.87 37.25 1.20 2.57
HO 24 9.78 1.68 56.89 2725  2.09 238
HO 35 12,32 1.95 52.19 29.73  1.76 208
HO 4A 9.88 226 5887 2498  2.36 2.06
HO 17 10.06 2.21 52.63 30.67  1.72 2 50
HO 23 8.69 2.45 67.29 18.71  3.60 170
HO 24 Red  9.45 1.79 61.82 23.87 2.59 22
HO 25 A 10.14 2.05 57.94 26.07 229 2.14
HO 30 12.41 1.59 51.66 30.80  1.68 2.20
HO 31 10.15 3.07  61.86 21.80  2.84 1.65
HO 33 11,82 1.56 55.08 28.81 1.91 225
HO39 A-1  12.37 1.87 47.09 3528  1.33 2.48
HO39A-2 12.29 1.75 46.84 3553  1.32 2.53
HO 39 A-3  10.36 177 61.42 22.88  2.68 189
PBS 193  11.03 2.19 57.35 2470  2.32 1.87
NFP 101 12.24 1.86 45.21 36.99  1.22 2.62
58 12,08 :51 45.07 37.88  1.19 2.79
NFP 140 13.16 1.69 46.18 35.40 1.30 2.38
RB 90 13.00 1.60 45.84 35.67 1.29 2.44
“RB46 - 12.26 2.54 45.03 36.14 1.25 2.44
PBS 8 13.57 237 45.66 34.40 1.33 2.17
PBS 15 13.86 3.16 44.76 3436  1.30 2.02
TG19A 1077 1.51 53.33 3049  1.75 223
r:adm 3 :f ; ; 1.54 43.91 138.43 1.14 ___%6,
ean : 2.00 51.7 . 1.79 -
SE. 0180 008l 1dD 1 S 755 0.4 fff/
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Functional relationships between various pai
\ pairs of traits of
advanced

Tabl® breeding Iinés of groundnut
paif of tralts REIVRTSHR Correlation coefficit;r_lt__
/’f—’——-

otein and oil P Inverse 0.403
palmitic acid and oleic acid Inverse -0.874"
palmitic acid and linoleic acid Direct 0.796"
palmitic acid and Sl Inverse -0.825"
gtearic acid and NVI_ ‘ Inverse -0.607"
Oleic acid and linoleic acid Inverse 0.985"
Oleic acid and Sl Direct 0.980"
oleic and NV Inverse -0.707"
Linoleic acid and S| Inverse -0.977"
Linoleic acid and NVI Direct 0.811"
gl and NV! Inverse -0.766"
All others Not significant

o
- and " significant at

B. Biochemical basis of resistance
.to biotic and abiotic stresses in
groundnut

(J. B. Misra, M.
A.L. Singh, V. Nan

S.K. Yadav)

P. Ghewande,
dagopal and

1 Diurnal variations in carbohydrates. amino
acids and phenolic contents:

: The leaves of spanish groundnut
variety JL 24 were sampled at 75 DAE
at 4 h intervals over a 24h day-night
cycle to study the diurnal variations
{?h aicoho! soluble metabolites.

e sunrise and sunset were at 6.17

and 19.18 h, respectively. The contents

2o |
f:; sucrose, reducing sugars, and
~ I'ee amino acids showed clear diurnal

0.01 and 0.05 levels, respectively.

trends with a coefficient of variation
of 31.0, 26.3, and 39.2%, respectively.
The variations in starch, total phenols
o-dihydroxy phenols were
y narrow, with a cv. of 14.3,
respectively. The
(mg g-1 FW))
in Table 3.

and
comparativel
10.5 and 11.5%,
levels of the constituents

analyzed are given

An increase in the pool sizes
of sucrose and amino acids was
observed during the sunshine hours.
A smaller coefficient of variation as
well as a smaller pool sizes of starch

as compared 1o those of sucrose

ingicated that there was a greatgr
lated carbon IN

partitioning of assimi :
sucrose than in starch during the

photosynthesis by groundnut leavelsé =
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amino acids and phenols of groun dnuy

.+ans iN Carbo -. FW
Table 5. piurnal variation Constituerlt mg 9
ine
: Starch Free Proli

'E?av@s

Total

)

O-dihy
; . phenols Yarq
Time Sucrosé HEdL;‘;m amino Pheng,
sug acid
of day
2 21.0
il I 8'8;5 18.8 3;
0600 6.8 25 30 4.6 5.624 14.9 2.6
000 1367 e : 15 .
4Bl BRSNS 0.023 : 35
1800 13.4 6.9 '8 1.6 0.023 18.6 34
200 71 40 20 gy 0028 20.4 35
§:5.0 : :

Saals 33 28 0.022 18.9 33
Mean 104 5.8 14 3 392 24.600 10.5 118
G =310, 2885 1A - —Liag

2 Effect of mid-day stress on the chemical
constituents of leaves:

f genotypes Girnar
paves 8 ey Hrd L 2

ht tolerant)
e were sampled

drought susceptible)
f(rom ? both moisture-stressed

and unstressed plants at 1400 h
when leaves showed inward folding
due to mid-day stress. In case
of unstressed crop, the levels of
reducing sugars, ketose, sucrose
and total sugars in the leaves of JL
24 were twice that present in Girnar 1,
but the contents of free amino acids
.and proline were similar. In the
stressed-crop the levels of reducing
sugars, ketose, sucrose, total sugars
and proline were similar in both
the genotypes. Under stress condition,
the levels of free amino acids i he
e, : In the
es of Girnar 1 were however
g;mostf double that of in’ JL 24, Ir;
thes?e\? ,G'mar 1, the differences in
" strees ge%f su%ars and amino acids
i : 0 and unstressed or
_.We.re.neghgtb!e- but in case of JLC‘QD:

there was a marked reductiop
their levels in the StresSed_Cmm
Under stress, leaves of py
the genotypes, accumulated projy
and there was 10- and 12y
increase in the proline content in L %

and Girnar 1, respectively.

3. Biochemical basis of resistance to bioti
stresses :

Experiments were laid o
for studying the  functiona
relationship between the alcoo

soluble metabolites of leav!

of genotypes and i) occurrencé DQ
leaf spots, and ii) extent of damagl

by insect feeding. The expeﬂmene:
were, however, to be abandﬁeﬂ,01
after the first sampling be.-.causThE
heavy infestation of th”ps'hengi
assay procedures for powfrypsi”
oxidase, inhibitors © wer?
and chymotrypsin metet
standardized. These futuré
will be. included N

studies.
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PLANT PHYSIOLOGY

studies on abiotic stresses in

(Yc,Joshi. Vv.Ravindra and P.C.Nautiyai)

1. Screening for cold tolerance:
geed samples of 100 germplasm
were germinated in an
by maintaining temper
f 18°C/12°C for 8 and
16..:A respectively. Four lines,
NRCG 955, NRCG 9528, ICG 3738
and ICG 4617, were found to be
tolerant and showed more than

75% germination.

lines
incubator
ature cycles O

2. Screening for drought tolerance at
germination phase :

produce of 30
rs was screened for
their germinability under water stress
by using polyethylene glycol solutions
of -3.0 bars (T,),-7.5 bars ( Tals
and -10 bars (T,). Six ‘days after

Post-rainy
spanish cultiva

incubation observations on
germination were recorded and
seedling  vigour  index (SVI)

was calculated.  The genotypes
which exhibited greater germination
percentage than the average iz T,

were considerec ~as moderately
tolerant and those having
germination percentage  greater
than average plus CD in T,

were considered as tolerant to

low moisture availability.
The germination percentages
of groundnut cultivars were 71-100

in T,, 72-98 in T,, 46-98 |

20-65 in T, (Table 1), Reaults A
that on an average there waga!ﬁd
effect of T, (-3.0 bars) on germinauo(;
of seeds but it adversely affected
the root and hypocotyl length ar;c
lowered the SVI. However in T
and T, the lowering of SVI was
due to confounding of germinability
and root-hypocotyl length,
Large genotypic differences were
obtained for the germination and
SVlin T, The genotypes, TAG 24,
Girnar 1, J 11, RSHY 1, KRG 1, and
Jyoti were able to germinate
reasonablly well under  low
moisture conditions.

It is evident that the low
moisture level ~more adversely
affects the rate of growth of root
and hypocotyl than the germinability
per se. Higher levels of moisture
stress however, affect both germinablity
and growth of root and hypocoty:. The
genotypic variations in germinability
and SVI of groundnut seed gives SCOpE
for their improvement. It can be
concluded that the cultivars, TAG 24,
J 11. Girnar 1, RSHY 1, KRG 1, and
Jyoti may be used in the areas where
drought occurs at the germination
stage of the crop.

‘3. Photosynthetic  efficiency of
groundnut : '

 The photosynthetic rates (P,) of
30 released spanish varieties

39
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Table 1. Genotypic variation in germination and seedling vigour of spanish groundn;
In response to simulated moisture stress conditions

e ——————;

SN. Varieties Germination ( % ) Svi
T4 T2 “™iT8- - TA T4 . TR TE L T
Lo A 99 95 94 80 1156 396 310 125
2:7 TG 17 97 94 96 63 840 276 320 70
8 RSHY 1 98 83 - 97 76 1029 373 373 125
451G 8 97 .82 0L 0. 746 352 263 59
5  DH3-30 98 98 96 37 885 259 390 55
6.4+ .CO 95 94 93 58 1104 455 493 87
T 89206 1182% B4 .96 . BB 830 499 520 82
8  Spanish imp. 95 95 81 57 1418 1140 459 43
9  Pollachi 2 95 98 82 52 1260 728 396 122
10 Girnar 1 98 82 92 88 667 451 588 171
11 VRI2 70 94 96 62 810 305 481 66
12° TAG 24 100 96 98 92 833 706 414 209
13  Jawan 93 92 81 52 885 477 229 17
14 TMV7 98 96 67 72 1158 834 216 93
15 Akola sel. 96 96 46 20 1295 589 84 28
16 AK 12-24 98 95 62 70 1118 822 320 75
17::::J0L 24 98 93 92 50 905 532 613 36
18 GAUG 1 96 98 96 65 902 586 530 121
19 KRG 1 83 96 94 77 1029 590 331 137
20 ICGS 11 84 82 93 27 938 227 400 29
21 Jyoti 98 92 92 72 1078 553 502 119
22 TMV.2 97 98 95 38 976 459 365 14
23 ICGS 44 98 98 94 37 1486 474 314 17
24 DHS8 83 96 46 20 987 499 128 04
‘25 VRI3 95 84 80 28 895 544 495 05
26 Kisan 96 93 94 55 545 903 452 28
27 GG2 T AR5 279 .45 552 180 510 56
28 MH 1 98 93 82 58 1153 665 491 57
29 ICG 45 95 81 94 65 1290 616 327 54
30 SG 84 69 94 79 48 755 826 272 40
"SEm =  8.38 140.50
CD(0.05) 16.42 275.37

i '_“_T'1. = control; T2 = -3.0 bars; T3 =-7.5 bars; T4 =-10.0 bars
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were measured using portable
hatosynthesis aystem at vegetative,
f‘}g;&;’ﬁ?‘l?‘tg and [L.‘:{“‘-"d*ﬁi% phases in a feld
;;.;jdy under rainfed and protective
jprigation conditiong duning Khant

Severe drought occurred
lowering 10 garly pod filling
which affected P and pod
considerably. The rainfall
which occurred at mid pod-filling
phase helped recovery of P and
od yield. The rainted crop was left
in the field upto 150 days without
any further agronomic management
practices and the yield obtained
subsequently was comparable 10
that of the crop which received
protective irrigations. The varietal
differences for photosynthesis were distinct
from flowering onwards. In all
the varieties photosynthetic rate
reached a peak at pod filling phase
when the reproductive sink load was
fully set. The varieties exhibited
differential photosynthetic rates at
more or less the same conductance
level. The varieties with higher
reproductive sink capacity exhibil_ed
higher photosynthetic rates, indicating
its influence oON photosynthesis.
The varieties with ssp. hypogaea
pedigree had superior photosy
nthesis than those of ssp.fastigiala
(Table 2). The data also ravea!‘ed
that, besides the reproductive sink sizé
per se, the partitioning of the
photosynthates from the sources
is equally important in regulating

the photosynthesis.

1983.

from |
phase
yield
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8. Selection for wat

| C er use efficlenc
(_\WUE)and partitioning  (p) |ﬁ
sroundnut (Y.C.Joshi and P.C.Nautiyal)

The experiment on WUE in
gﬁl'nundnul with 50 genotypes in
T1 (Adequately irrgated condition) and
T3 (Rainfed troatment) and 20
genotypes in T 2 (Simulated drought
under ROS) was conducted during
Kharif 1993. Sampling for growth
analysis, and calculating specific leal
area (SLA) and the carbon isotope
discrimination ('*C/"C) was done al
40, 75 DAS and maturity. Powdered
leaf samples were sent to Australia
tor analysis of carbon isotope
discrimination. Significant genotypic
differences were noticed for SLA,
crop growth rate (CGR), p., and
vegetative and pod dry matter.

C.Physiology and biochemistry of seed
viability and dormancy in Groundnut
(P.C. Nautiyal, V. Ravindra and J. B. Misra)

1. Studies on seed viability:

An experiment was conducted to
assess the effect of drying and storage
methods on seed viability, field
emergence and pod yield (Table 3).
After 12 months of storage the
maximum field emergence (30 plants/m %)
and pod vyield (62.64 g/m?) were
recorded in the check (crop grown
from previous Kharif seeds) followed
by the pods dried by the Directorate
of Oilseeds Research (DOR) method
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Table 2, Photosynthesis

(P.) and pod ylald In soma groundnut Ovariofjgg
N 0

A g

Pn during

Racovery

l%d yield (g/plant)

: . = i, =
Variety Peggaing in Pn ) b =(147
___phase TP P(120D) RF(120D) RF(147D)

AR L, —
ICGS 11 7.92 12,68 11,83 4,84 1.82 4.07
ICGS44 12,569 13.92 11:11.3? 6.48 1.86 3.91
GG 2 9.81 13.16 11.77 4,79 0.54 3.60
Kadiri 3 10,46 16.95 12,50 3.65 2.07 2.1
VRI 3 13.77 14,29 17.82 4.53 0.46 3.04
TG 22 12,04 20.00 12,05 3.82 0.55 2.18
TAG 24 10.68 12.57 11.48 4.64 1.79 2.66
SG 84 12,09 16,74 16.53 2.10 2.01 5.44
JL 24 8.27 2052 . 1188 5.01 0.99 3.97
Co2 10.36 23.73 14.47 4.09 0.67 3.19
Girnar 1 11.89 17.69 12,93 4.81 2.97 6.01
DH 8 10.60 11.72 12.20 2.32 0.72 2.88

Py=H m? s, P=Protected irrigation, RF= Rainfed

and stored with CaCl, (22 plants/m?
and 50.41 g/m?, respectively).

b.Chemical composition of viable and
nonviable seeds during  germination:

This experiment was conducted
to compare the patterns of changes
in the chemical composition of Kharif
and Rabi-summer produce of cv.
GG 2 during seed germination. The
seeds were germinated in water
soaked paper towels at 30°C
and sampled at 0, 2, 4, 6, 8 and
10 days of soaking (DOS). The
samples were analysed for
sucrose, reducing sugars, total phenols,
o-dihydroxy phenol, protein and
starch. The initial free amino acids
were higher in the viable seeds

42

while sucrose, total phenols, protein
and starch contents were higher
in the nonviable seeds. At 4 DOS,
sucrose, o-dyhydroxy phenol, protein
and starch contents were comparable
in the two type of seeds. But
reducing sugars and free amino
acids were higher in the viable
seeds while total phenols were
higher in the nonviable seeds. At
8 DOS sucrose, protein and starch
were comparable in viable and non
viable seeds while reducing sugars,
free amino acids, total phenols
and o-dihydroxy phenol contents
were higher in the nonviable seeds.
In the viable seeds the contents of
sucrose, total phenols, o-dihydroxy
phenol and protein remained as
such while the contents of reducing
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gffect of drying and storage methods

| on field ermergence
1able and pod yield of groundnut
T,r;l—"'nm‘t’* Pod yifald Crop stand
(g/m?) (plants/m?)
S
s 20.97 iz
W 27.50 14
" { DOR 23.33 13
ToW 24.30 11
T2WS 43.33 18
2 DOR 50.41 22
S 14.44 12
T3WS 39.86 18
T3DOR 34.86 23
Check 62.64 o

W=Windrow, WS=Windrow shading , DOR= Directorate of oilseeds research method
, T1 =Stored in polyethylene lined gunny bag,

T2=T1+CaCl, (10 g/Kg), T3=T 1 + Silica gel (10 g/Kg)

sugars and free amino acids increased

(i) Effect of accelerated ageing in
and starch content decreased

during germination. In the nonviable
seeds, while total phenols and protein
remained unchanged there was a
decrease in sucrose and starch but an
increase in reducing sugars, free amino

acids, o-dihydroxy phenols as compared
to the initial levels.

There was little difference in the
Initial levels of chemical constituents and
their pattern of variation after soaking in
viable and nonviable seeds. Therefore,
the reasons for better germinability
of Kharif produce are yet to be
understood.

c. Studies on seed dormancy:

dormant and nondormant groundnut:

The experiment was conducted
to compare the patterns of changes
in germination, membrane integrity,
seedling vigour and chemical
composition due to the accelerated
ageing of seeds of cv.ICGS 11 (dormant)
and cv.GG 2 (nondormant). The aging
was accelerated by exposing the seeds
to 95 per cent humidity at 40°C. The
seeds were sampled at 0, 2, 4, 6, 8, 10 _
and 12 days of treatment (DOT) and
analysed for sucrose, reducing sugars,
total phenols, o-dihydroxy phenol,
protein and starch contents,

The seeds of cv.ICGS 11 contained

43

Scanned with CamScanner



b
NG

Wigher & i requcing sugars and total
phenots but fower initial starch content
GG 2. As a consequence of
adbelerated ageing for 12 davs sucrose
aontent i CwICGS 11 decreased while
Wat of eviGG 2 remained unchanged.
The reducing sugars decreased in
e eviCGS Wwhile that of cv.
GG 2 increased. The starch content
'{:f CVACGE 11 remained stable but
hat of ev.GG 2 decreased. There was
& decrease in total phenol content
i eviCGS 11 but in cv.GG 2 it
remained stable. The protein in the
seeds of the two cultivars remained
unchanged while o-dihydroxy phenol
showed simitar decreasing trends.

Q‘Aa'\-\

« u
i1

The decrease in starch content
of seeds of nondormant cultivar could
be related to the loss of seed viability
due to accelerated ageing. The results
of germination percentage vindicated
our earlier {1982-93) findings that
the dormant seeds are more tolerant
to accelerated aging than the
nondormant cnes.

{#i) Role of seed parté in dormancy:

| To understand the role of seed
parts like testa and cotyledons in
the dormancy of groundnut seed, studies
were conducted with six groundnut
genotypes belonging to different
botanical groups (Table 4). The apical
and basal seeds were tested for
germination, with (T1) or without testa
(T2), single cotyledon without
 testa(T3), and half seed with
_embryonic axis without testa (T4).

Another set consisting of the Same
treatments was treated with g 5%,
ethrel and kept for germination at 3¢ C
in an incubator for five days. In Mos;
of the genotypes the basal seed showg,
lesser germination than the apical segq
even after ethrel treatment. The highe,
germination of ICGS 11 and ICGS 44
T 3 followed by T 4 and T2, indicateg
reduction of the load of dormancy facto,
(s) due to removal of the seed coat,
cotyledon and cotyledon’s distal par;
However removal of seed parts did ng;
show any marked increase |p
germination of TG 22 while in Kausha/,
M 13, and BG 3 germination dig
not enhance at all. This indicates that
varietal ditferences for dormancy
factor{s) exist in the location ang
concentration in various seed parts.

D. Inorganic nutrient requirements
and their disorders in groundnut
(A.L.Singh and Y.C.Joshi)

1. Yield evaluation of Fe-efficient
genotypes:

The seven high yielding
Fe-efficient genotypes testec

during 1992, were again tested for
their yield and vyield atiributing
characters in Rabi-summer 1993, and
six of them were evaluated during
Kharif 1993 along with national aﬂc
zonal checks (JL24, GG2, and SB Xi). Th

pod and haulm yields, she!lm?
percentage and 100 seed werght"
of these genotypes are given in Table 3 2
It was observed that during ¢"
season almost all the Fe- efficien
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) geed dormancy behaviour in groundnut
e .

Tab _
\'\
. Treatment Normal With ethrel
Apical Basal Apical Basal i
Gawa

et : 9 5 91 87
o 2 84 78 84 82
3 97 95 97 95

4 92 62 95 97

0GS 44 1 5 4 80 80
(B) 2 85 71 87 80
3 92 78 g2 83

4 89 72 92 78

TG 22 1 7 2 .
(SB) 2 7 3 - o
3 10 T 47 17

i 17 13 4 17

Kaushal 1 58 i - i
e 5 50 48 83 87
g o8 o3 73 85

4 38 32 e v

M 13 1 Lo p o -
(VR) 2 2 X - -
3 8 18 75 Pe

: 5 - 60 47

BG 3 1 0 =t L -
(VR) - e 5 - %
; : - 57 60

: : : 62 52

Treatments1-4, as mentioned in the text
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genotypes outl yielded GG 2 while
guring wet season the weather was
erratic and the genotypes 7085-1,
6919 and 7599 gave higher pod
yields than GG 2. and the rest were
at par with the checks. The shelling
per cent of six of these genotypes
varied between 64% and 70%
while that of NRCG 7599 varied
from 58% to 62%. The 100 seed
weight of these genotypes \was
low during wet season due 10
erratic weather conditions during
the cropping pericd. The genotypes
6818 and 7085 were early
maturing (85-80 days in Kharif and
85-100 days in Rabi-summer).

Al
Gt

the results it was
the genotypes,
7085-3 and

Based on
concluded that
NRCGs 7085-1,
6919 (Spanish) and NRCG
7599 (Valencia) can be tested
under the AICRPG in multilocations.

2. Effect of macro- and micronutrients on
~ yield and pod filling :

A field experiment was conducted to
find out the effect of macro and
micronutrients and the yield losses caused
by their deficiencies in groundnut in
calcareous soil. It was observed that the
application of N, P, K, Ca, Mg, and S
increased pod yield by 39% over control.
~ Application of micronutrients along with
macronutrients could further increase the
pod yield by 40%. The yield losses caused
by absence of Fe, Mn, Zn, Cu, B,-and Mo
were 16.3, 10.6,13.3, 11.9, 14.5and 13.8

per cent, respectively. The shelling

percentage and the 100 seed weight als
increased with the application of micro. ang
macronutnents.

3. Screening grounanut genotipes fo,
tolerance lo iron chlorosis:

One hundred and twenty two (75
during Rabi-summer and 50 during i\’harir)
selected groundnut genotypes, coOmprising
40 released varieties, 22 advanceq
breeding lines belonging to Cytogenetics
and Plant Breeding sectiohs and gg
germplasm accessions were screened for
their tolerance to iron chlorosis by arowing
them in two replicates of 2 rows of 5§ i
length each. The visual chlorotic rating
(VCR) based on the performance of top five
leaves were given and the genotypes were
classified into tolerant, moderately tolerant
and highly susceptible to iron chlorosis

(Table 6).

4. Detailed studies on the iron-efficient
genotypes :

Three Fe-efficient(GG 2, PKVG 8,
and TG 17) and three Fe-inefficient
(NRCGs 162 and 7472 and NcAc 17090)
genotypes, grown in the field were
tested for total “and active iron
content, chlorophyll, total nutrient uptake
and their concentration, and activities of
peroxidase, ascorbic acid oxidase and
nitrate reductase. A  comparative
histogram of these parameters is show!
in Figure 1. It was noticed that the
Fe-efficient genotypes contained 2-3
times more active iron content an

“higher uptake of other nutrients tha®
the inefficient ones. The peroxidast

46

Scanned with CamScanner



W Wsln ﬁIM iﬂ\ﬁhiﬂ itﬂllh !!' zmmn h} nm lﬁ
4 Hi 'ii nmulnui Jc,
”‘“Yliﬁh

e & 1
Pl 1 e —
saolvies Al . !
‘Q‘;ﬁ:a No.) yiekd vialil m(‘-:!!'}' i 100 sea
| (Kiy/hha) |‘ur|m) - WHg)
geAsoN® nr;;_l N Hn 5 lx e n:. lx ﬂ; Tm ;
s e R SR R e A g s e et I Sl - t \
0861 Jf 00 .‘__\ rtnnn‘ A7 66 s -
AN i 1A A% A - E;. ; nf W, :" (
,.:;)‘5;3-..1 :nm n\n SV I R ﬁi_i 70 ;gg :32’
00 603 803 8626 1973 64 67 966 266
AN R L IR a do g bty Yy p-i-l \
1308 200 BN 1720 86 66 an s
ot 07 - 4890 - T - 860 -
A 105 600 AB67 1670 6D 62 440 a7
9{3% 2620 640 D100 1267 66 70 403 276
86 XI : 01« 80 - 78t - 276
L 24 £ KOO GRS AR SRR X
LSD (0 0-“3) 151 m (78 184" 1,8 2 28 22
RS F\abl :mmmm K Khmn B 550 S el m b S Ll R S
Table 8. Groundnut genoiynnn ahowing lalmnnm {o iron chlmmia
Tolarant k Moderaloly lntmant bmvnptlhla
1. Variaties:
GG 2, MA 10, JL 24, Jawan, ICGV 86008 VRI 8, ICGS 65,
TG 17,CSMQ 84-1, M 37, M 13 ICGV 87276
VRI 2, ICGV 86522, TG 1, Somnath
- TGA 24, SG 84
2, Advanced breeding lines;
PKVG 8, Akola Sel. CGC 3, PBS 13, AK NRCG 1, 12
11, PBDR 41, 145, 90, PBDR 39, PBDR 13, 36, 2-21

PBS 70, 89, 91, 189,
3, Germplasm accessions:

NRCGs 5389, 4255 NRCGs 4015, 7110, 4659 NRCGs 7472, 162
6450, 5513, 7267,
7027, 7417 S
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snd mitrEts 1S ainiiies,
active  (rom mioropill
comtenis off zmd  Fe-
imeffictent growmcinet Ccemoiypes wars
determined 2t differsrt sizges of orop
growttt. FPeroxidzse acivity in the lisaf
stem znd roct tssues of FecsTfidient
groumndmut cf-"“—"'s:":rcﬁ*; were 1.5-3.0,
1.5-2.0, and Z.0-4.0 folds owvsr ths

’

reqﬁec e lissiues of e FedmeTicizn
gernatypes. The mirzle recucess acivily

@
E

in young exganded esyes of Feoticiant
type& was 1.2-2.5 folds to that in
the inefficient omes. The peroxidass
activity (A O D g' ) im leawes, st2ms
and roats of Fe-&"r‘*:a‘“: gs-.mt’rg;ﬁpa“
wzs higher dren diel of the Fe-ineTiciant
ones. The NR zciivity in young

expended lezues mes mezdy 8 w mal NO

g’ fr wt 6" or maore im Fe-efoient whils
itwes b'eimm-‘i’ar%keﬁmiaﬁt CENDIYDES.
[ntersstingly, both the peroridzss a2nd
nitrate regucizse sctivities increassd
with the zgoiication of imam.

5. Criticsl lewels of micromughients in soll
amz plamt -

soif and glant semples from

l=vzis of F&,

the fisld sxpsrimant 2
microplots during 1892 by 2pplying
differant doses of micronutrients 1o fing
out ih= ency and d"f*Clency
Min, Zn, Cu B and My,
in both piant and soils were analyseq
Based on 1he S0 anaiysis the
crifical sufiiciency levels of Fe, Mn, Zn,

condgi ucied

suffici

Cu, B and Mo in spil were found 10 be

25, 4-86, 0.5-0.8, 0.2-0.5, 0.2-0.5 ang
0.04-0.05 ppm, respectively. The
concentrations above 200, 50, 20, 5

and 1 ppm of Win, Zn, Cu, B and Mg
ware toxic io groundnut plant. The
concantration of Fe, Mn, Zn. B angd
o bziow £0, 25, 20, 5. 15and 0.5 ppm,
in lzaves showed ciear dsficiency
sympioms. reaithy plants showed mean
concenirziions of 300, 150, 50,15 40,
0.3 ppm of Fe, Mn, Zn, Cu, B and
Wo respaciivaly.

in 2 sand culture sxperimeni
guring Khani 1893, it was noticed that
ihe toxicity levels of the micronutrients
Cu and B caused stunted growth
and interveinal to complete chiorosis
leading 1o iron deficiency. Toxicity of
Wo resuited in complete chlorosis.
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MICROBIOLOGY

A. Studies on Biological nitroge:
ii;(ation and pho;EhJ%rS?]i)
solubilization in groundnut (PK.

1. Effect of mulching on BNF

gfficiency :

A field experiment was conducted to
see the effect of polyethylene mulch (white
and black) and inoculation with a effective
Culture of Bradyrhizobium, IGR 40, on
nodulation and nitrogen fixation in the
cultivar JL 24. Results of the observations
made at different stages of crop indicated
Increase in nodulation, plant biomass,
nitrogenase activity and pod yield at harvest
in plots applied with black polyethyleng

mulch with or without inoculation of
Bradyrhizobium.

?. Estimation of nitrogen fixation
. groundnut  cultivars )

_ A pilot experiment was undertaken in
Rabi-su‘mmer 1994 to estimate nitrogen

24 and ICGS 11 in

‘3. Effect of rate of Bra
inoculation on BNF

The black calcareous soj)g of
Junagadh contain large number of Native

dyrhizobiurn

50

strains of Bradyrhizobium. A fie|q trial Wag
conducted in Kharif 1993 with three
effective strains of Bradyrhizobfum, Ie
40, NC 92 and TAL 1000 to see the effogy
of higher rate of inoculation of thegeg Straing
on BNF in groundnut cultivar | 24
Observations made at different intervals
of plant growth indicated that higher rate
of inoculation did not improve the nitrogen
fixation by the groundnut plant,

4. Effect of phosphorus solubilising
bacterial cultures on groundnut:

Three efficient rosphorus
solubilising bacteria, namely Bacillus
polymyxa (strain H5), B. circulans (H8) and
Pseudomonas striata (27) were field tested
On cultivar JL 24 at three levels of single
Super phosphate and rock phos phate (0,
25 and 50 kg P,O, per hectare) in Kharif
1993. Inoculation of ejther B. polymyxa or
- Circulans along with 50 kg P,O, of rock
Phosphate resulted in a significant
Increase in phosphorus uptake by the
groundnut plant at 30 and 60 days of crop.
These treatments also led to increase In
Nodulation, plant biomass and pod yield.

5. Isolation of other phosphorus
Solubilising micropes

Four phosphorus solubilising fungal
Cultures were isolated from the rhizosphere
of groundnut. Al the four isolates ave been
dentified by the Indian Agriculture
Research Institute, New Delhi, &S
Penicilliym oxalicum. Efficiency ,Of the‘flf
Cultures is_béing tested in comparison With .

Scanned with CamScanner



hor available P solubilising microbes

under field conditions.
gereening  rhizobial  strains
for gmperature tolerance

There are wide diurnal variations
in temperature in Rabi-summer season.
This affects the nitrogen fixation
adversely. Hence there is a need to
screen effective cultures of
Bradyrhizobium for their tolerance to
temperature extremities. Results of the
laboratory testing of effective rhizobial
cultures revealed tolerance of the culture
32.Hl:at.:15°C

as well as 40°C

and tolerance of the cultures NC 92
and IGR 40 to high (40°C) temperature,
These cultures can be effectively utilized
in Rabi-summer and drought piune

areas for higher productivity of
groundnut.

7. Maintenance of rhizobial germplasm :

- Several effective strains of
Bradyrhizobium developed at the NRCG
and the other places are being maintained
for further use in research and
development. These were supplied to
indenters free of cost for popularization
among farmers.

Scanned with CamScanner



LIST OF PUBLICATIONS

RESEARCH PAPERS

Bhagat, N.R., Jean-Marie Fondoun, Nehru, E.B. and Mengesha, M.H. 1994, Collecting
groundnut germplasm in Cameroon. Groundnut News 6 (1): 2.
Devi Dayal, Dongre, B.M., Naik, PR. and Reddy, P.S. 1994. Effect of Sowing

depth on seedling emergence, vigour and vyield in groundnut ( Arachis
hypogaea ). Indian. J. Agric. Sci. 64 : 41-43,

Devi Dayal, Naik, PR., Dongre, B.N. and Reddy, P.S. 1994. Effect of row pattern and

weed control method on yield and economics of rainfed groundnut ( Arachis
hypogaea). Indian J. Agric. Sci. 64 : 446-4409. '

Devi Dayal, Naik, PR and Dongre, B.N. 1994. Criss cross method of sowing for -
; rabi - summer groundnut cultivation. Groundnut News 6(1) : 6-7.

Ghewande, M.P. 1993. Disease resistance in groundnut ( Arachis hypogaeé L.). pp 5-
81In: Proc. V Zonal Meeting of Western Zone, Indian Phytopathological Society,
PKV, Akola, 18 Jan.1993.

Ghewande, M.P. 1993, Management of major foliar fungal diseases of

groundnut (Arachis hypogaea L.) using aqueous leaf extract of neem
(Azadirachta indica A. Juss.), In: Neem (Azadirachta indica

: : A. Juss.) for
management of crop diseases (in press).

Ghewande, M.P, Desai, S., Prem Narayan and Ingle Ap 19
management of foliar diseases of groundnut ik Integrated

(Arachis hypo . :
Intern. J. Pest Management 39 : 375 - 378 YPogaeaL.) in India.
Ghewande, M.P,, Desai, S., Prem Narayan and Ingle , A.P 1993. Evalyapi :
new fungicides and plant products to manage foliar diseases 2;lonr0f sgmet X
. ._.(Arachis hypogaea L.). pp 14-18 In : Proc. IV Annual Zonal N!;JEOL;Q nuf
IndianPhy{oparhoiogica! Society, MAU, Aurangabagd, 555 Nove ;;;%10
Joshi, PK. 1993. On farm eéxperience on application and adoption of BN

te ’
in groundnut. In : Proc, I Meeting of the Asia Working Group on Biologje, chnology

; al Nj;
Fixation in Legumes (AWGBNFL), 6-8 December, 1993, ICRISAT ét?]fe”
Patancheru (in press). : €ntre,
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_ tiyal, P.C. and Ravindra V. 1993. Drought ~ research at NRCG  f o r
Joshh roundnut and drought patterns in Junagadh region. In : Selection for
Wa'tef Use Efﬁcf{:*ncy in Grain Legumes, Wright, G.C. and Rao
aCN. (ed.), Australian Centre for International Agricultural Research, Canbera,’

op. 34-35.

y.C., Nau

Joshi, Y-C-» Ravindra,V. and Nautiyal, P.C. 1993. Cold tolerant groundnut
genotypes. Groundnut News 5(2) : 2. -

visra, J.B. and Yadav, S. K.'1893. Groundnut : A source of protein. Groundnut
News 5(2) : 6.

Misra, J.B., Daniel, E.V. and Premchand. 1994. Sucrose synthase and
sucrose phosphate synthase in potato (Solanum tuberosum L.
distribution of activities and diurnal variations in leaves. Plant Physiol.

Biocshem. (France) 32 : 132-136.

Nandagopal,V., Murthy,T.G.K., Radhakrishnan,T. and Sen,P. 1993. Leaf
toughness in relation to resistance to jassid Balclutha hortensis Lindb.

in groundnut. Intern. Arachis Newslett.13 : 20-21.

Nautiyal, P.C. and Zala, PV. 1993. Groundnut genotypes with longer seed viability.
Groundnut News 5(2) : 2 : S

Nautiyal, P.C., Bandyopadhyay, A. and Ravindra, V. 1993. Problems with
defining seed dormancy characteristics of  groundnut genotypes.

Journal of Oilseeds Research 10 (2): 271-276.

v C. and Ravindra,V. 1993. Response of groundnut

Nautiyal, P.C., Joshi, avin
ty. Bioscience Res. Bull.10 : 59-62.

genotypes to salini

Nautiyal,P.C., Joshi, Y.C. and Reddy, P.S. 1993. Methods to preserve
seed viability in groundnut. Indian Farming. 43:28 - 30.

e, M.P,, Bhalodia, PK. and Bhagat, N.R.

Rajgopal,K., Yadav,S.K., Ghewand _
roundnut for confectionery

1994. Assessment of large seeded virginia g
© characteristics. Groundnut News 6(1):2.

M.S., Khaleque, M.A., Hoque, M.S., Ali, N., Malik, S.N.,
B., Misra, B., Murthy, T.G.K. gnd
o production
ective,

Reddy, P.S., Basu,
LIa—_Than, Tin Soe, Regunathan,

i0 - 4992. Status of groundnut research and
::Il'gggnl;tﬁtﬁsia pp 133-148 In : Groundnut - a global persp
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‘workshop, ICRISAT, India

proceedings of an international

Singh,A.L. Micronutrients  nutrition in groundnut. In : Proc. -Natf'ona;
Seminar on Physiological Approaches for Crop and Plant Productjg,

Under Environmental Stresses. R.A.U., Durgapura and |Ingjs,
Society of Plant Physiology (In press).

Singh,A.L. Screening of groundnut for their tolerance to lime«induced
iron- chlorcsis. Ibid (in press).Singh,A.L.1993. Pyrite : A cheap source of

sulphur and iron for groundnut. Groundnut News 5(2) : 4.

Singh,A.L. 1993. Use multimicronutrients to correct chlorosis of groundnut,
Groundnut News 5 : 6, '

Singh,A.L. 1994, Physiology of Groundnut. In : Physiology of Indian Crops
(D.N.Tyagi etal., 1994).B.H.U. Varanasi (in Press).

Singh,A.L. and Devi_Dayal 1992. Foliar application of iron for recovering
groundnut plants lime-induced iron-deficiency chlorosis ang
accompanying losses in yields. Journal of Plant Nutrition 15 -

1421-1433,

Singh,A.L. and Y.C.Joshi 1993. Comparative studies on the chlorophyll
content, growth, N uptake and yield of groundnut varieties of different

habit groups. Oleagineux 48 : 27-34.

Singh,A.L. and Vidya Chaudhari 1992. Enzymatic studies in relation to
micronutrients deficiencies and toxicities in groundnuts. Plant

Physiology and Biochemistry 19 (in press).

Singh, A.L. and Vidya Chaudhari 1993. Nitrate reductase activity as an indicator
. of Molybdenum deficiency in groundnut. Groundnut News 5 (2) : 6.

Singh, A.L. and Vidya Chaudhari 1993. Root peroxidase activity as an
indicator of iron-chlorosis in groundnut. Groundnut News. 5 (2) : 6.

Singh,A.L. and Vidya Chaudhari, 1993. Screening of groundnut germplasm
. collection and selection of genotypes tolerant of lime-induced
_Iron-chlorosis. J. Agric. Scl. Camb. 121 : 205-211. :
Sihgh,A.L.i _Vidya Chaudhari and Koradia, V.G. 1993. Spray schedule';‘r:1
~ multimicronutrients to overcome chlorosis in groundnut. Indi
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apargiiua niger, In 1+ VI Zonal Maating (WZ), Indiar l'f'l'|y10[.:m.lhologica,
:Jf:z;:;} N-g;"l:u} Mahavidyalaya, Sail, Parbhani, 28-29 Oct, 1993,

» 20, Ravindra, V. 1993, Definition  of drg
Joahl.Y.C., Nautiyal, P.C., Hav el 45 iy 1rought
J("‘"”’)z"m'm and currant groundnut m:mmch at the NRCG, Warkshop qp

Soloction for Water Use Efficioncy In Grain Legumes”, ICRISAT,
Hydorabad, 5:7 May, 1993,

Nautlyal, P.C., Ravindra,V.,, Joshi, Y.C,, and Zala, PV. 1994, Genotypic variations
In photosyn thesis of groundnut, In : National Seminar on “Newer

Challenges In Agriculture and Industry” The Role of Physiologist ang
Blochomist, UAS Bangalore, 11-13 Jan, 1994,

Roddy, P.S. and Rajgopal, K. 1993, Role of groundnut germplasm in breeding

researches carried out under the AICORPO, In - The Joint ICAR /
ICRISAT Training Workshop on Plant Genetic AResources , 15 Qet,
1993, NBPGR, New Delhi, . :

Reddy, P.S. and Rajgopal,

K. 19983, Utlilization of groundnut germplasm at
NRCG. /bid,

Singh, A.L. and Vidya Chaudhari, 1994, Peroxidase-an indicator of Fe-

efficient groundnut genotypes. In National Seminar on Newer
Challenges in Agriculture, Horticulture and Industry : Role of
Physiologist and - Biochemist. Univ, Agric. Sci., Bangalore,

Yadav, S.K., Singh, A.L., Misra, J.B. and Mathur, R.S. 1993,

protracted moisture stress on biochemical co

- leaves. Paper presented at the International Con

~in Agriculture and Forestry, |ARI, New Delhi,15-1
Singh, vijendra,

Peanut 8tripe

munmgemwnh.
A0 440,

Effect of
nstituents of groundnut
ference on Biotechnology
8 Feb. 1993. p.65 (Abstr).
Ghewande, M.p. and Redd
virus digsease-Present 8{:;.11:5:;8. g

Internationsnl J. Pegt Mununementagg(;;;f3
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PARTICIPATION OF NRCG SCIENTISTS IN
WORKSHOPS / SEMINARS / MEETINGS

o P S.Reddy

Dr. P. S. Reddy,
Dr. M.P. Ghewande
Shri Y.C. Joshi,
Dr. J.B. Misra
Dr.P.K. Joshi,

Dr. P. Sen

Dr. M.P. Ghewande

Review Meeting of the ICAR Regional
Committee VI at Jaipur, 15 July 1993,

Micro-Mission | Meeting of TMOP at
Ahmedabad, 17 July 1993

Seed Review Meeting, New Delhi, 28 July
1993. -

UNDP Meeting, New Delhi, 16 Sept.,1993.

ICAR Directors' Conference, New Delhi,

. 5-6 October, 1993.

Joint ICAR-ICRISAT Regional Training
Workshop on Plant Genetic Resources,
NBPGR, New Delhi, 13-16 October 1993.

Group Discussion on IPM Strategies in
Oilseeds, Punjab Agric.Univ., Ludhiana,

23-24 December, 1993.

National Seminar on Oilseeds Research
and Development in India : Status and
Strategies and Xlll Annual Rabi
Oilseeds Research Workers’ Group
Meeting, Directorate of OQilseeds
Research, and the Central Research
Institure  for Dryland  Agriculture,
Hyderabad, 2-8 August 1993.

VI Zonal (WZ) Meeting of the Indian
Phytopathological Society, Nutan
Mahavidyalaya, Sailu, Parbhani, 28-29
October 1993.
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Dr. N.A, Bhaga

Dr, N.R, Bhagat,
Dr, J.13, Misra,
Dr.PK Joshi,
8h. K. Rajgopal

Dr, P.C, Neutiyal,
Dr.8.K, Yaday

FOREIGN VIgIT

Dr, N.R.Bhagat,

Zonal Hesearch and Exl?ngion Ad‘fiSDry
éc}rﬁmmee Mesetirid,  Gujarat  Agrig.
Uniiv., Junagadh, 16:17 March 1994

o B B 2 5 e ; \_l Technolo ]

IGHF  on Post Har\{eq Technology,
guiﬁfét Agric. Univ., Junagadh 26 May
16998,

XLII Annual  Kharit Oilseeds Researgh
Workers Group Meeting, Gujarat  Agrj,
Univ,, Junagadh, 2023  April 1993

National Seminar on Newer Challenges in
Agriculture and Industry” The FRole of
Physiologlst  and Biochemist, UAS
Bangalors, 1114 January 1993,

Beminar on Mecent trends in Chromato.
graphy organized by LC Users Forum,
Bpinco Biotech, Pvt. Lid., Baroda, 12
July 1994

Benior Sciontist (GRS)

: To Cam
from July 20 te ameroon

Septomber 2, 1gg5.
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INSTITUTE MEETINGS / SEMINARS

“gﬁﬁm‘i!@
2 Nay 1O
\w September 1983
3 Septembat 101
\:‘hﬂl\et 1983
Nmmbm 1003
5 Janualy 1984

SEMINARS
Dr. J. B, Misra

Dr. N.R. Bhagat

Dr. T.G.K. Murthy
Dr. V. Nandagopal
Dr. P.C. Nautiyal

L]

Shri T. Radhakrishnan
Dr. N.R. Bhagat
Shri K. Rajgopal

Smt. N. Geetha

‘ Dr. M.S. Basu’

Inatitte Managament Gommities

Qelection Committea

Five Yoarly Assasament Commiltes
Departmantal Promotion Commitiee
Dapartmantal Promotion Committae
Selaction Commitiee

Bioanergatic Conaidarations , in and Prospects  of
CO, Entichment Tachnique for Increasing Productivity
of Groundnut, 26,7.93,

Groundnut  Qenaetic Resources in Indiatalk delivered

al  the Institute of Agronomic Research,
Yaounde,Camaeroon, 3,8,93,

Somatic Embryogenesis and Its Applications In
Groundnut Improvement, 3.9.93.

Discussion on IPM With Special Reference to
Groundnut, 28.9.93, .

Why Seeds Remain Dormant ? Groundnut- a Case
Study, 20.10.93.

Direct Gene Transfer : the Physical Approach, 2.12.83,
Groundnut Garmplasm Collection in Cameroon, 15.1.94.

Garmplaem Consarvation ! Convantlonal and Recant

~ Approaches, 20,1.94,

Biologlcal Control of Insact pests : Prospe'cts _a_nd ;
Problems, 20.2.94. K

water Use Efficiency Research In India and.
Australla, 28.3.94.
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DISTINGUISHED VISITORS TO THE NRCG

Dr. K.Janakiraman, Director of Rese

carch

and Dr.S.K.Waghmare, Director Extensjn,
Gujarat, Agric. Univ., Ahmedabad. e

15.04,1993

22.04.1993 Delegates of the XLII Annual Khair
Oilseeds Research Workers Group Meeting
held at the GAU, Junagadh. "'

26.04,1993 Dr. S.Nagarajan, Deputy Director Generz|
(Crop Science) and Dr. D.P.Singh, Asstt.
Director General (OP),ICAR, New Delhi,

18.10.1993 Dr. G.C. Wright, Principal Agronomist,
- Queensland Dept. of Primary Industries,
Kingaroy, Australia, and Dr. R.C.N. Rao,
Senior Plant Physiologist,  ICRISAT.
Patancheru.

21.10.1993 Ms. Beker G Eliazek, Israel, Dr. S.S.
Bhadauria, NDDB, Anan'd and Mr. N.N.
Dholakia, Managing Director, JUREUN,
Junagadh.

10.02.1994 - Dr. L.B. Aghera, _Chairman, and Mr.P.H.
Vora, Jt. Direr_:tor, GSLDC, Gandhinagar.
3 Dr. G. Singh, DDG (Engg.), ICAR, New Delhi
along with Dr. B.D. Shukla, PC and
Dr. Nawab Ali, PD, SPU Centre, CIAE,

Bhopal.

11.02.1994
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: Above : Experimental summer groundnut in the foreground with the
' backdrop of NRCG building

.

Below : Students of Kendriya Vidyalaya, Junagadh learning about
S S the genetic variabilitv in groundnut
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Dirgcwr

gcientific Staff

Dr. M.P. Ghewande

pr. N.R. Bhagat

shri Y.C. Joshi

Dr. M.S. Basu

Dr. J.B. Misra

~ Dr. A. Bandyopadhyay
~ Dr. P. Paria

Dr. PK. Joshi

Shri Devi Dayal

Dr. P.C. Nautiyal

Dr. AL. Singh \

Dr. T.G.K. Murthy

Dr. V. Ravindra

Shri T. Radhakrishnan

Dr. V. Nandagopal
Shri K. Rajgopal
Dr. S. Desai

Dr. Vijendra Singh
Dr. S.K. Yadav

Dr. Ajay

Dr. R.K. Mathur
Dr. PK. Ghosh
Shri K. Chandran

Technical Staff

Dr. R.S. Tomar
- Shri V.K. Sojitra
Shri C.P. Singh
Shri H.M. Hingrajia
Kum. S.M. Chauhan
~ Shri V.G. Koradia
“Shri D.M. Bhatt
Shri D.L. Parmar

NRCG STAFF (AS ON 31.3.1994)

Dr. P.S. Reddy

Senior Scientist
—do—
Scientist (SG)
Senior Scientist
—do—

—do—

—do—

—do—
Scientist (Senior Scale)
—do—

—do—
—do—.
—do—
Scientist
—do—

—do—
Scientist (on study leave)
Scientist
—do—

—do—

—do—

—do—

—do—

Farfh Superintendent (T-6)
Farm Manager (T-5)

—do— :
—do—

Technical Officer (T-5)
—do—

—do— -

" Senior Technical Assistant (T-4)
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St P Narawan
Shii BR. Naik
Shr NRL Ghatia
Shrt BK Sraicdia
Shit BV . Zaia

Shrt SN Chilkai;
St ¥S. G-‘ﬁ&ttﬁiﬁﬁt‘?‘?
Shri Virendra Singih
Shri MLA. Kham
Skt RS Madhur
Shri M. Gadia
Shri K. Gar
Shrt Ranvir Singm
Shri S.N. Dongre
Shri LR. Dobaria
Shri S.D. Savalia
ShD.R. SBhalt
Kum. BU. Pandit
Kum. T.T. Samarthia
Shri A.D. Makwana
Shri G Soianii
Shri Sugad Singh
Shri H.V. Patel

Shri Prabhu Dayal
Shri R.D. Padvi
Shri C.B. Patst

Shri AM. Vakharia
 Shri PB. Garchar
Shri J.G. Kalaria

. Shri K.H. Koradia

Administrative Staff

Shri Devendra Kumar
Shri J. Ramani
Shri J.B. Bhatt

~ ghri R.T. Thakar
. Smt. Rosamma Joseph
- Kum. KA. Vasani

~ Smt. Shantd Venug
~ shriYS. Karia =
. ghriL.V.Tiwani

opalan

Qanior Tacnnical Assistant (1-4)

Taohmioal Assistant (1-4)

e
BT, e
e
Taohnical Assistant { TH=3)
—i
-
—_0—
—i—
Fisid-cum-Lab. Asstt (T-2)
—go—

v g

—Ji—
3o

—d
Arﬁst—mmPlxntographer

Electrician
Tractor Driver (T- -2)
Driver (T-2)

Finance & Accounts Officer

Assistant
—do—

__d{_)——
Stenographer
Senior Clerk

—do—
Jr. Stenographer
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gmt. M.N. Vaghasia
ghri A.D. Parmar
ghri C.G. Makwana

ghi H.S. Mistry

Jaux_ilh'-xry

shri R.K. Singh
shri G. Mookherjea
shri G.G. Bhalani
Shri N.M. Safi

Shri B.M. Solanki

Supporting Staff

Shri N.M. Pandya
Shri D.M. Sachania
Shri R.B. Chawda
Shri R.V. Purohit
Shri M.B. Sheikh
Shri J.G. Agrawat
Shri G.D. Moradia
Shri V.N. Kodiatar
Shri R.P. Sondarwa
Shri A.D. Makwana
Shri D.K. Odedara
shri R.D. Nagwadia
Shri V.M. Chavada

Kum. D.C. Sachania

Shri N.G. Vadher
Shri P.N. Solanki
Shri K.T. Kapadia
Shri G.S. Mori
Shri PM. Solanki
Shri C.N. Jethwa

~ shri B.K. Bariya

NEW APPOINTMENT

Dr. P. K. Ghosh
Dr. R. K. Mathur

gclentist (Agron
Scientist (Plant

Hindi Typist
Junior Clerk
—do—
—gdo—

Security Supervisor

Hindi Translator (under suspension)

Driver
iy
Tractor Driver

Field Assistant (SSG )
—do—

Chowkidar (SSG 1)
Chowkidar (SSG I)
Chowkidar (SSG Il)
—do—

Chowkidar (SSG 1)
—do—

—do—

—do—

—do—

Messenger (SSG 1)
Messenger (SSG )
—do—

—do—

DMO (SSG 1)
Bullockman (SSG 1)
Lab. Cleaner (SSG )
Auto Cleaner (SSG 1)
Safaiwala (SSG 1)

—do—

omy) 30.3.1994
Breeding) 30.3.1 994
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{ Phyaioioqy) 30.3.19894

Dr. Ajay Scientist (F ]m\s o
Kum T T Qamaithia TA (T‘*“w}) 2 .1093
Shii L KL Odedarna Chowkidar 21 1093
Shei N, G. Vadhet NMessenge! 28.
TRANSFER
B ”lﬂbl(p(ﬂb 8 n ]994
New Delhi 2.3.199,
Cuttack

ap Qrientis -from CRIJAF,
SrSgienist . rrom  1CAR,

Dr. B Patia

Shri Devendra Kumar

Dr. R Sen
Shri C. R Singh

RESIGNATION
Shri R. K. Jarol

FAO ..
Sr.Scientist
Farm Manager-

Tech. Asstt. T-1I-3 22.01.94

64

. to CRRI
o RRS (NRCG), Cuttack (T-4) 1921994

PROMOTION
Kum. S. M. Chauhan  Tech. Officer. T-5 1.1.1993
Shri V.G. Koradia —do— 1.7.1993
Shri A. D. Makwana Field-cum-Lab. Asstt.(T-2) 1.7.1993
Shri G. J. Solanki —do— 1.7.1993
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Shri P. V. Zala —do— 1.1.1994
Shri R.K. Jaroli —do— 1.1.1994
Smt. V. S. Chaudhari —do— : 1.1.1994
Shri Sugad Singh Field-cum-Lab. Asstt.(T-2) 1.1.1994
Kum. K. A. Vasani Sr. Clerk 5.10.1993
Smt. S. Venugopalan Sr. Clerk 5.10.1993
Shr! R. T. Thakkar Assistant 28.12.1993
Shri N. M. Pandya Field Asstt. SSG IV 5.11.1993
GUEM Shal 5.11.1993
il fg";::zt Chowiidar (SSG ) 4.10.1993
R o 4.10.1993
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ANNEXURE |

RESEARCH PROGRAMMES / PROJECTS IMPLEMENTED AT NRCG

programme 1

Project 1.1
Programme 2
Projact 2.1
Project 2.2

Project 2.3

Project 2.4
Project 2.5

ngramma 3
Project a.1

Project 3.2

Programme 4

Project 4.1
Project 4.2

ijact 4.3

Management of genetic resources of groundnuts

-

Collection, mainten
distribution of genet
and related Arachis s

ance, evaluation, doc
IC resources of
pecies

umentation and
Cultivated groundnuts

Genetic improvement of groundnut

Breeding and genetic studies for improving yield and
quality in groundnyt

Breeding tor
in groundnut

Characlerization and Utilization of wild Arachis Species for
groundnut improvemqnt

Embryo rescue,

micropropagation and haploid Production
in groundnut ;

. Agronomic management of groundnut

Davel_opme_nt of suitable agronomic Practices in groundnut

Factors affectin yield in groundnuyt through variation

plant Population 3
Integrated pest managerhent in groundnyt
Studies on

- economically importany fungal ‘
‘of groundnut gal and virys diseaseg
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Programme 5

Project 5.1

Pro}éct 5.2

Project 5.3

Programme 6

~ Project 6.1

Project 6.2

Project 6.3

Project 6.4

Project 6.5

. Seed technology research of gr

. Physiology and bioche
. studies on seed patho

' to seed health and aflatoxin in grou

. Role of economically

: Basic

oundnut
mistry of seed viability and dormancy

in groundnut
logical aspects with special reference
ndnut

important storage pests on viability

of groundnut

studies on physiological, microbiological and
biochemical aspects of groundnut

. Studies on abiotic stresses in groundnut

. Studies on inorganic nutrient disorders in groundnut

: Studies on nitrogen fixation and phosphorus solubilization

in groundnut

* Biochemical basis of resistance to biotic and abiotic

stresses in groundnut

: Biochemical analysis of groundnut quality and composition

Externally funded projects :

1. NARP

2. ACIAR

 3.ICAR

: Biotechnology approaches for increasing and sustaining vyield

in major field crops; sub project 1 : crop i
* - . m Ll
Obijective 6 : Groundnut disease resistance. R erovement,

. Studies on water use efficiency in groundnut

. Breeder seed production for annual oijlseed crops;

National Seed Project
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