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The National Research Centre f

on 1< October 2004. Since its inception, the Centre has gro

high degree of scientific excellence. Although considerable progress has _bg_e_n_ v the pa

25 years to increase groundnut productivity and production, still there ex1s_t_sev_ importa

issues to be addressed so as to reach sustainability in groundnut production in the country.

There is also an emerging need to diversify the use of groundnut and its byprodu_cts to make t_he
groundnut farming profitable and competitive. This annual report summarizes the major
activities of the Centre during 2004-05 and aimed to highlight the Centre’s research thrust and
technologies developed in different fronts.

A number of fresh crosses were effected during the period and selections were made

from segregating populations. Ségregating materials from many crosses were supplied to a
number of AICRP-G centres located throughout the country for location specific selection and
varietal development. Many Spanish and Virginia entries were found promising for yield,
earliness or tolerance of moisture deficit stress. Besides, a number of advanced breeding lines

have showed resistance to soil-borne and foliar fungal diseases. On germplasm management,

a total of 2346 accessions have been assembled, 500 accessions characterized and 190
accessions have been deposited to National Genebank at NBPGR, New Delhi. Nearly 1900
accessions were supplied to 28 indenters. A new isolate of Trichoderma harzfanum (T-170)
showed promising antagonistic effect against soil-borne fungal pathogens. In IPM experiment
based on the cost of cultivation and the yields of groundnut and the intercrop, intercropping with
castor gave higher CBR followed by seasmum and pigeon pea. The yield economics worked

out has shown that intercrop with castor gave the highest income followed by pigeon pea. Soil
application of either fresh leaves of karanj or neem or wild sorghum @ 250 kg/ha is found to be
good for the management of collar rot and stem rot. Although the application of farm yard
manure, biofertilizers, and bicinsecticides, improved the soil organic carbon and nitrogen
content as well as population of beneficial soil microflora, the maximum yield of groundnut crop
could be realized only when these components were applied in conjunction with the
recommended doses of chemical fertilizers. Donors for high and low temperature tolerance
have been identified among the wild Arachis species and their accessions. A number of
genotypes have been identified for Ca- and P-efficiency. Protocols for transformation have been
standardized for developing transgenics in respect of Bt, coat proteins, and osmotins.
Molecular characterization of released varieties and germplasm accessions using SSRs is in
progress. Technologies have been developed for producing cellulase and amylase enzymes
from groundnut shell and de-oiled groundnut cake, respectively through microbial processes.
Besrde;, attempts have been made to utilize groundnut shell and haulm for producing oyster
and milky mushrooms. A number of edible products including peanut butter and other
confections were tried at labo ratory level.

Human resource development has been quite satisfying in that a number of DPCs held
for promotion. A number of externally funded projects, both national and international, are under
operation and significant findings are expected in the near future.

I sincerely thank all the concerned for helping in the publication of this annual report.

fﬁ/
=
(M. S. Basu)

Director
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Summary
orporate tolerance/resistance to different biotic (30) Strég .

d A0 (4), genetics of seed coat Colour (

attempted toinc
r A”C (4) an
testa colour (2) and yielding ability (1).

@ Freshcrosseswere
d to the next respecti\}é';t: lial

to develop mapping population fo
on stem, flower and

linkage studies
entified, segregating generations were advance
Total 184 selections were made during the year,

e True F's were id
generations and selection was carried out.
lines were developed. A total of 312 advance Cultures

Forty-two new advanced breeding
tresses were maintained. Eighty-one advanced breediné

°
developed for different biotic/abiotic s
ely PBS 24004, 12160, 30044 and 30073 have qualifieq

evaluation under AICRP-G trials. PBS 24030 has qualifieq

lines were multiplied.
d has been proposed for identifica

Four advanced breeding lines, nam

station trials and will be proposed for
all the stages of testing under AICRP-G trials in Zone |, an

Another test entry JUN 21 was tested under drought trials in IVT 1.

Out of 14 cultures evaluated under IX ISGVT, ICGV 96390 and ICGV 97245 gave signiﬁ_caﬂr.]-
best check, GG 2; and two entries, ICGV 96333 and ! \/.

higher per day productivity over the

97257, were earlier in days to 75% flowering.
advanced breeding lines under different simulated drought patterns indicated {hat

@ FEvaluation of
mid-season water stress coinciding with peg development and pod initiation is the most crucial

in limiting pod and kernel yields.
Among the genotypes evaluated for early maturity, PBS 21031 was found to mature in 95 days

during summer season, and PBS Nos. 28008, 29063, 30076, 21031, 11066, 12038 11026
18062, 18029, 14050 and HNG 10 matured in 95 days during kharif season. I
For increasing seed size 30 new crosses were attempted. Phenotypic selections were operatedf
for large pod size in segregating generations and 85 selections were made. Five advandec'li?
breeding lines were identified from the material in F, generation. Seventeen confectionery quality:'

advanced breeding lines were acquired from ICRISAT, Hyderabad.

0 ,ﬂ.\mc.mg the 23 large seeded genotypes evaluated, PBS 29034 and ICGV 99101 recorded
s;gnn‘?caﬁﬂy higher pod yield over the best check, GG 20. Advanced breeding line PBS 29077..;
;:gSSigmﬁcanﬂy higher seed size. Genotypes with low oil content were PBS Nos. 29062 19011':7;
6, ICGV 99101 and ICGV 00428, Protein content was high in PBS Nos. 29062, 29030,

22008 and 19007.
Ad ing i
vanced breeding line ICGV 99101 recorded nearly 21% higher pod yield and 10% higher

o
kernel yiel
yield over GG .20 over three years, and found to perform better under high input

conditions.
In Artificial defoliati i ;
tion experiment there was significant increase in yield loss with increase in pe

cent defoliation in all the stages and in their combinations
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The genotypes PBS 29071 and PBS 14010 have shown high level of resistance to ]aéﬁids and
genotypes NRCG- 10628, 12698, 10818, ICG 12367, 12620,12621, 9981, 7846, 15119 1721

24f62. 3037, 49321 5403, 9889, 2701, 2748 and 4248 are found to be resistant to groundnut leaf
miner under field conditions during the rainy season of 2004.

In IPM experim?nt based on the cost of cultivation and the yields of groundnut and the intef -
crop, intercropping with castor gave higher CBR (1:3.76) followed by seasmum (1:3.65) and
pigeon pea (1:3.60). The yield economics worked out has shown that intercrop with castor gave

the highest income of about Rs. 39,492 followed by pigeon pea (Rs. 37,848) compared to the
control which gave Rs. 28,940 per hectare. :

Out of the five different types of traps viz., Acrylic sticka trap (small), Acrylic sticka trap (bigger), .
Plastic tray trap, Wota-T trap (Castor oil), Wota-T trap (water+ kerosene) tried against A. modicella, o
catches of male moths were significantly higher in Wota-T trap than in all other traps. Wota-T

trap with castor oil was found superior (196.89 male moths/trap/day) which was on par with
Wota-T trap having water and kerosene as trapping material (194.8 males/trap/day).

A total of 372 genotypes (second year screening of 180 genotypes and preliminary screening of

192 genotypes) were screened against ELS, LLS, rust and stem rot diseases under field
condition during the rainy season of 2004.

The genotypes CS 168, CS 86, PBS 29058, CS 19 and CS 160 possessed promising
resistance against ELS; CS 168, CS 185 and PBS 12169 against LLS and CS 168, CS151,CS

25, CS 19 and CS 157 against stem rot. The genotype CS 168 possesses multiple disease
resistance.

Among 192 genotypes screened under field conditions the genotype ICR 12 possessed

multiple disease resistance against LLS, rust and stem rot. The results need confirmation during
kharif 2005.

CS 19 and PBS 29017 showed resistance to early leaf spot under concrete block conditions.

Out of 98 genotypes including susceptible (GG 2) and resistant check (J11) evaluated against
collar rot pathogen (Aspergillus niger) under laboratory conditions, 16 genotypes viz., JAL05, CS
65, CS 81,CS 76, CS 245,CS 64, CS 78, CS 140,CS 79,CS 104,CS 85, CS 101, CS 149,
CS 113, CS 164 and CS 188 showed resistant reaction against A. niger.

Five isolates showing promising antagonistic ability in dual culture viz., T 170,728, T 126, T 00
and T 04 were further tested under concrete block conditions during kharif 2004. The minimum
incidence of collar rot (27.15%) and stem rot (10.83%) as compared to control (64.63% and
32 45%, respectively) were observed with the isolate T 170 belongingto T. harzianum.

The maximum reduction of ELS, LLS and rust were recorded by seed treatment with
Trichoderma harzianum @ 4a/kg seed and foliar application of culture filtrate of V. lecaniiat 50%
dilution on the first appearance of the leaf spots followed by two spray at 15 days interval.
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sorghum @ 250 kg/hais equal

ranj or neem or wild
d be applied in furrow at the time .

i icati i fka
Soil application of either fresh leaves O
t of collar rot and stem rot, and shoul

good for the managemen

nity on devélopment and severity of fdl"ié

and water sali
or foliar fungal disease

of sowing.
the effect of soil '
ncreased the severity of maj

Experiments t0 study i
diseases revealed that as the salinity 1
) donor sources for both high and

es and their accessions (NOS. 41

decreased.
d leaf expansion growth and poliination i

Among the wild Arachis speci
re tolerance were identified.

ed high temperature stress affecte

low temperatu
g tap root and more number of secondary roots

Water-deficit induc

groundnut.
ht tolerant cultivar was found to have lon

os on tolerance of groundnut to soil and water salinity
dnut during the dry spell and at sensitive stageg'.
s classified as moderately sensitive crop and-.

Droug
around the 30 cm soil depth.
Results of the three years field studi
concludes that supplement irrigation to groun
can be given having salinity of 2 dS/m. Groundnut i
can be taken up in rotation with wheat.
mbling 2346 accessions to support the ongoing
plied to 28 indenters. For long term

The working collection was enriched by asse
ry 1899 accessions were Sup

programme in the count
conservation 190 accessions were submitted to NGB.
ssions were characterized for 18 qualitative and 31 quantitative traits

A set of 500 acce
Promising accessions for desirable agronomic traits have been identified.
characterized for 20 qualitative and 29 quantitative traits to

Twenty-two released varieties were
meet the DUS requirement. The varieties Kopergaon 3 and OG 52-1 had red testa
Ninety-four released varieties of groundnut were characterized for 18 qualitative and 18

quantitative characters for confirmation of National Test Guidelines.
A core collection of 200 accessions was grown for estimation of A™C and A™0. The leaf and i

stem samples were sent to U.A.S., Bangalore for analysis.

Acore ' -
collection of 184 accessions developed at the Centre was characterized for 18 qualitative .

and 31 itati ' '
quantitative traits. The collection showed considerable variation for many traits
Ninety-six ‘ ing fi .
y-six accessions representing five sections of wild Arachis species are maintained

Ten accessions of
qualitative traits. f:em?jf QrOUndnf'Jr Were characterized for 15 quantitative traits and eight
iswa Red" variety had distinct flower colour and pigmentation

compared to other accessions

epiphytotic conditions.
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A dataretrieval system, GRIS, was developed with 775 accessions characterliz'ed ;lnrkh'aﬁf-'-1998
and 525 accessions in kharif 1999, SRR

Out of 56 groundnut cultivars grown during kharif 2004, seven were identified as high oil (>52%) *
cultivars. Over the years of cultivation, cultivar TMV 12 was found to be the most stable for its
kernel oil content (CV. 0.4%). The O/L ratio of 27 cultivars was found to be greater than 2.0'W'|Iif1

2 value of 2.6 for GG 20. The maximum protein content was found in the kernels of Tirupati 4
(30.1%) while minimum was in Chitra (20.1%). '

The ranges of values for contents of phenolics, reducing sugars, free amino acids and suCro_sé'
were 0.2-0.5%, 0.1-0.2%, 0.1-0.4% and 7.5-14.7%, respectively. '

On the basis of combined taxtural and proximate composition, cultivar Somnath was adjudged
to be the best for preparing peanut butter out of seven cultivars. : :

In a process that can be commercially exploited, two microbes viz., Aspergillus awamori MTCC
548 and Penicillium roquefortiMTCC 933 showed the capabilities to successfully utilize ground-
nut cake as their substrate under solid substrate fermentation (SSF) to produce protease'_en:.
zyme. A new bacterial isolate from the soil, Bacillus sp. P5, was found to be more efficient th"a'rln'- s
Bacillus subtilis MTCC 1789 (standard), in producing acidic, neutral and alkaline proteases from
de-oiled groundnut cake in slurry fermentation. i

Although the application of farm yard manure, biofertilizers, and bioinsecticides, improved the .=
soil organic carbon and nitrogen content as well as population of beneficial soil microflora, the
maximum yield of groundnut crop could be realized only when these components were applied
in conjunction with the recommended doses of chemical fertilizers.

An on-farm trial on integrated aflatoxin management package (IP) vis-a-vis Farmer's Practice
(FP) was demonstrated at NRCG to the farmers during kharif 2004. There was a reductionin -~
pre-harvest aflatoxin content by 46.5% in IP as compared to the control (FP).

Out of 350 isolates, about 150 isolates of A. flavus isolated under the externally funded project - i
(ROPS 17) at NRCG was revived and is being maintained in lyophilized condition.

Antagonistic activity of 17 isolates of Trichoderma belonging to eight species was studied under
in vitro conditions (bangle method) against Aspergillus flavus. Theisolate T071and T 29 showed

more than 50% inhibition of growth.
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NRCG Celebrates its Silver Jubilee

The NRCG completed 25 years of flourishing existence on 1 Oct., 2004. ° o"V
commemorate the Silver Jubilee a series of events were organized throughout the yearA
National Symposium on “Enhancing Productivity of Groundnut for Sustaining Foo_'d"-:aﬁﬂ':
Nutritional Security” was organized during 11-13 Oct., 2004, as part of the Silver ubilee
celebrations. The main theme of the symposium was to increase groundnut prbdu'éfivrt n 5
su§tainabie manner in both rain-dependent and irrigated production systems. More tt an200 :
scientists from different parts of the country working in the AICRP-G, SAUSs, and various
National and International Research Organizations of repute participated in the event_.:'--Tﬁé
Secretary of Agriculture, Govt. of Gujarat, inaugurated the symposium. During the inlaugljral:_
session eminent groundnut researchers from different Institutes/SAUs were honoured for-:t_hEi‘lr_. -
lifetime contribution towards groundnut research leading to increase in productivit and
production in diverse agro-ecosystems in the country. Issues related to the gr
productivity, quality, marketing etc. were discussed under six broad thematic are
thematic lectures delivered by eminent speakers were as follows:

The theme area “Integrated nutrient management, water use efficiency, prospects
acid soils and challenges of soil salinity in groundnut” was addressed by lectures such
‘Groundnut based cropping system research’ by Dr. A Sarkar, ‘Challenges of s
management in groundnut’ by Dr. S Raman, ‘Micronutrient in sustainable product
groundnut’ by Dr. MV Singh, and ‘Integrated nutrient management in groundnut’ by Pr

Ahlawat.

Under the theme area “Organic farming, bio-fertilizers and integrated pest manager
in groundnut’, Dr. G V Ranga Rao delivered lecture on ‘Progress and prospecté 6f:pé'
management and integrated pest management in groundnut’, Dr. S J Kolte on ‘Manageﬁ'le,
<oil borne diseases of groundnut: Role of organic farming’, and Shri Bhimsibhai Ahi
‘Prospects and problems of organic groundnut cultivation and marketing’. E

The thematic lectures delivered on “Post-harvest processing, aflatoxin managemé
‘Policy intervention in groundnut export’ by Shri G Chandrashekh
e in groundnut’ by Dr. R D V J Prasad Rao, ‘Managem
M S Basu, and ‘Current status of groundnut export and

and export promotion” were
‘Phytosanitary issues for trad
aflatoxin in groundnut’ by Dr.
prospects’ by Shri Kishor Tanna.

Dr. R K Chowdary and Prof. A K Misra addressed the theme area “Quality""Se_,_

production, distribution and marketing”.
onal and non-conventional approaches |

The thematic lecturers on “Conventi _
Ex-Director, NRCG, giving a

improvement of groundnut” were delivered by Dr. P S Reddy,
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account on ‘The history of groundnut breeding efforts in India’; Dr. M S Basu on behalf of Dr. g N
Nigam on ‘Yield potential versus yield barriers in groundnut’; Dr. S K Sen on ‘Non-convemional
strategies for surmounting biotic stress in crop plants’, and Prof. M Udaykumar addressing the
issues related to the water use efficiency (WUE) in groundnut.

The lead speakers who addressed the theme area “Post-harvest technologies and Scope
for enhancing dietary consumption and value addition of groundnut” were Dr. S D Kulkarni and
Shri Vikram P Duvani. Elaborate discussions were held on the scope of promoting groundnyt
for direct consumption, and delegates from seed companies and processing industries actively

participated in the debate.

T g e T

L

{

Each session was followed by discussion and synthesis. Besides oral presentations
poster sessions were also held on Oct. 11 and 12. More than 180 posters covering wide;
spectrum of research findings under the different theme areas were exhibited. A panel of judges

evaluated the posters on each da
y and the best o ;
concluding ceremony, poster awardees were felicitated in the

The recommendations emanati ’
| nating from different sess; '
valedictory session chajred by the Dr. N B Singh, ADG ( The et e il
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1 Hybridization

ring kharif i i
During rif 2004, 30 crosses were attempted in a diallel mating design-td study the

piotic stréss resistance components and a total
_ : of 5172b i 14
nybrid Jods were A T s _ uds were pollinated and 1228 probable

7 Selections and generation advancements

| Th?F1 generation of crosses effected-'during kharif 2003 was sown. and true hybrids
were identified. From the segregating generations selections were made and bulked sep:rately
for further advancement to their respective filial generationslyield evaluation The total
selections made in segregating generation during Kharif 2004 are given in Table 1 :

I@Mﬂs made in segregating generation and generation advancements

Gen. Purpose Crosses Seln. Seln.
PO 5 - sown sown made
Py Collar rot resistance i 2 € X Spp_"
Resistance to collar, stem rot and PBND - 5 - 17 spp
A. blight resistance - 2iod ol 6 spp
Thirps and jassids tolerance 2 & 17 spp
Stem rot, rust/LLS tolerancé . 1 - 15 spp
Leaf miner & Spodoptera resistance 2 - 15 spp
Disease resistance 6 - 42 spp
s Foliar diseases resistance 1 1 | 1
Collar rot resistanceé 1 8 8
Fs Collar rot resistance ' 19 20 24
F,  Collarrot resistance 2 3 0
F,  Collr rof resistance 4 9 10
4 10 10

ELS resistance
10

Fe LLS/Rust resistance 5 8
stresses in groundnut

Sub project 02: Breeding and genetic studies on abiotic

1 Hybridization
During kharif 2004, a total of 13 crosses Wer

//
10
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developing mapping population for A"C (4) and A'"O (4), genetics of seed coat cb!om
linkage studies on stem, flower and testa colour (2) and yielding ability (1). For these Cross
total of 1692 buds were pollinated and 424 probable hybrid pods were obtained witp 25

success.
2 Selections and generation advancements

True F's were identified based on the vigour and morphological traits in F! genfiratio;-i-'-
and segregation observed in F2. The single plant progenies were bulked in the early genef&ti&ﬁf
and empirical selection was practiced in the later generations. The total selections made'jﬁ'ﬁ:‘
segregating generation during kharif 2004 are given in Table 2. A total of 32 advanced breedjh-g--.

lines were identified for their further maintenance, multiplication, evaluation and utilization as __

parents in the future breeding programmes.

Table 2. Selections made in segregating generation and generation advancements

Gen. Purpose

Crosses

Seln.

o —
Seln.

sown sown made
E, 1. To increase shelling percent 2 - 1 SBT o

2. High Harvest Index 1 - 5 spp

3. Early maturity 4 - 35 spp

4. Cold tolerance 4 -- 14 spp

5. Seed Coat Colour 6 - 34 spp
E, 1. Gene transfer from wild species 2 2 4
2. Fresh seed dormancy in SB 2 2 2
3. Drought tolerance 30 30 30
F, 1. Reti. for multiple allele 4 4 7
2. To increase shelling percent 1 1 3

3. Fresh seed dormancy 4 4

F,  1.Drought Tolerance 8 61 72
2. Pod smoothness 1 1 2
3. Iron chlorosis resistance 12 19 8
4. Drought and High HI 2 6 4
F, 1. Specific leaf area 1 3 1
2. Fresh seed dormancy 3 26 19
3. Fe resistance 4 4 3
E; 1. Yielding ability 2 4 6
6 14 1

2. Earliness in Virginia

3 Multiplication and maintenance of advanced breeding lines

During kharif 2004, 109 advance cultures developed for different abiotic stresses were
maintained. A total of 88 advanced breeding lines were sown in kharif 2004 for seed
enhancement. Of these, 24 lines did not germinate and got rejected as natural selection against
them. Similarly, 52 mutants and 191 WUE lines were multiplied of which three mutants and 37

11
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the general combining ability effects of the parents
$ combinations identified for the different characters

llence of these crosses was irresg: otive of the general

poor, average or good) of the parents involved. Two cro ses, namely TMV 2
NLM x ICGV 86031 and ICGV 86031 x CSMG 84-1 ‘ V

involved in the superior specific cros
studied, it was observed that the exce
combining ability (

: . idertified as good s+ ~sific combiners for
SCMR and SLA, resractively, involved parents with high x high gene  combining ability,

suggesting an additive x additive type of gene action, which can be fixed in subsequent
generations if no repulsion phase linkages are invoived.

5 Station trials for yield evaluation

Four different yield evaluation trials under the nomenclature of Preliminary Spanish
Bunch Yield Evaluation Trial (PSBYET), Preliminary Virginia Yield Evaluation Trial (PVYET),
Spanish Bunch Yield Evaluation Trial (SBYET) and Virginia Yield Evaluation Trial (VYET) were
conducted in kharif 2004. The advanced breeding lines developed with different breeding
objectives were evaluated in these trials. In all the trials observations on days to flower initiation
and 50% flowering, number of primary and secondary branches and number of nodes,
hundred kernel weight (HKW), sound mature kernels (SMK), she!ling percentage (SP),
specific leaf area (SLA), SPAD chlorophyll meter reading (SCMR), pod yleld‘(P‘:). aindf l;erir;:ec:
yield (KY) were recorded and analyzed statistically. The results of various station trials fory

evaluation are given trial wise here under:
5.1 Preliminary Spanish Bunch Yield Evaluation Trial (PSBYET)

‘ rformances ina RBD
i ltures were evaluated for yield pe
Atotal of 65 advance Spanish cU The check variety GG 2
. GG 2, JL 24 and SB XI). The
' cations along with three checks ( . bty ,
ki repl’lffmat'lzi hest god yield among the check varieties, wh:ereas it v?fagﬁiaBn;(I t::ivhheenr
recorde‘d ; as ?:lone for kemnel yield. Outof 65 genotypes tested, nine gav il ik
comparison w

12
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yield over the best check GG 2 for pod yield, and no genotype could surpass the best check SB
Xl for kernel yield. These nine genotypes will be tested for another two years in advan_ce trials

5.2 Preliminary Virginia Yield Evaluation Trial (PVYET)

A total of 40 advance Virginia cultures were evaluated for yield performances in a RB
with 3 replications along with 4 checks (GG 20, Kaushal, M 335 and Somnath). In general yiel
levels achieved in this trial were very low. GG 20 gave the highest pod and kernel yields and
test entry could surpass this check variety. This trial will be repeated as such in next year.

5.3 Spanish Bunch Variety Yield Evaluation Trial (SBVYET)
A total of 27 advance Spanish cultures were evaluated in advance trial in a RBD with 3

replications along with 3 checks. SB XI was adjudged to be the best check both for pod ang

kernel yields. No test entry surpassed this check both for pod and kernel yields.
Of the 27 entries, 13 advance Spanish cultures were in second year of evaluation. Ove

two years the pod yield ranged from 992 to 1848 kg/ha among the test entries, the highest being -
in the advance culture 30012. Among the check varieties, JL 24 registered the highest pod as 1

well as kernel yields. No test entry surpassed this check variety in yield performance.

5.4 Virginia Variety Yield Evaluation Trial (VVYET)

A total of 27 advance Virginia cultures were evaluated along with 3 check varieties. The
pod yield ranged from 443 to 1325 kg/ha, the highest being in the test entry ICGV 00394, No
test entry surpassed the best check variety; however, ICGV 00394 gave numerically higher yield.

Seventeen advanced breeding lines were in second year of testing. Across two years
highest pod yield was registered in the check variety M 335, whereas for kernel yield, GG 20
was the best check. Compared to the best check, 24004 recorded significantly higher pod yield' .
and numerically highest kernel yield across the test entries and checks (Table 3). '_

Table 3: Top performing Virginia advance breeding lines over two seasons (kharif 200'3:_'.

and 2004)

S.No. Genotypes PY (kg/ha) KY (kg/ha)

1 24004 1538* 998

2 24040 1837 874

3 13020 1291 975

4 ICGV 00394 1209 791

5 22023 1162 824

6 GG 20 1143 816

7 Kaushal 1148 770
8 M 335 1149 - 710
9 Somnath 1078 661

CD (0.05) 286 203

A7
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g Evaluation for WUE and d :
rDught tOIer .
ance

: re :
was found to be the best check in all the three manage'cil::lc:rt?ti3 at:f il Ly
ght patterns.

Genotypes JUN 7, JUN 9
; a
vl vl (e undnd JUN 37 \n‘:ere found to yield significantly higher over the
G er all the simulated drought patterns (early-, mid- and

a2 1 j 3 JUN 38 n : m

6.2 Evaluation under rain-fed sitljation

During kharif 2004, the same s

) et of cultures was evaluated irri
. b : > el under regularly irrigated and
rat:n fed jl';l).l&:thnS. T‘he yields f)btatned in all the genotypes were very low. No dif‘:ereices were
observed between yields obtained in rain-fed situations compared to the irrigated situations.

7 Evaluation for early maturity
7.1 Evaluation during summer season

During rabi/summer 2004, 18 advanced breeding lines were evaluated for earliness
following a novel approach of harvesting at 85, 95 and 105 days after sowing (DAS) and
assessing the relative yield reduction due to advance in harvesting. Single row was harvested at
85 95 and 105 DAS, and observations were recorded on pod and kernel yields, shelling
percentage and proportion of mature pods and kernels. Relative yield reduction at 85 and 95
DAS harvest was taken as index of maturity. Reduction in pod yield ranged from 39 to 70% on 85
DAS harvest and -1 to 60% on 95 DAS harvest over the yield obtained on 105 DAS. Similarly, for
kernel yield it ranged from 60 to 92% on 85 DAS and 8 o 73% on 95 DAS harvest. The Spanish

genotype 21031 was found to mature in 95 days.
7.2 Evaluation during kharif season
g kharif 2004. Analysis of variance across the stages

revealed significant differences due to stages of harvest, genotypes and stages of harvest X
genotypes interactions for % mature pods, sound mature kernels, pod and kernel yields. For
shelling percent and hundred seed mass significant differences were observed due to stages

The trial was repeated durin

14
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in pod and kernel yields observed'at"és_.i,

of harvest and genotypes: per cent reduction

DAS over 105 DAS indicated that the genotypes 28008, 11066, 12074 and 11029 re

<10% reduction in pod yield at 85 DAS, and 28008, 29063, 30076, 21031, 11066&,‘;‘1'

18062 and 12038 resulted in <1% reduction in pod yield at 95 DAS. Similarly for kern
o reduction at 85 DAS, a”d'2806

12074, 11066, 11029 and 18064 resulted in <10
20076, 21031, 11066, HNG 10, 12038 11026, 18062, 18029 and 14050

reduction at 95 DAS.
8 IX Intemational Short-duratio

IX International Short Duratio
h two check varie
e recorde

. Groundnut Varietal Trial - 2001 (IX ISGVT

n Groundnut Trial - 2001 comprising 14 test
ties (Chico and GG 2) in a triple lattice square
kharif 2004. The observations Wer d as per the guidelines obtained from IC
Hyderabad. Comparison of genotypic means showed that the check variety GG 2 was s
for final plant stand, pod yield and kernel yield per hectare, productivity (based on pod ield) p
day, shelling outturn and hundred kernel weight; and Chico was superior for proportion}::f )p
| nels, days to maturity, days to 75% field emergence, flower initiatio.n a dso' 0
flowering. Both GG2 and Chico gave 52% oil content. When test entries were com dn"' -
best check variety, two test entries ICGV 96390 and ICGV 97245 gave statisticall : al: W"ﬂ? th
ProdU.Ctivity; and two entries ICGV 96333 and ICGV 97257 were earlier i: d'g erper.d{ﬁ
flowering. For rest of the traits studied none of the test entries were found superior o?;sr tLOe 71;20
S

check variety.

evaluated along wit

mature Ker

9 Supply of segregating materials produced in kharif 2004

I ' il

Cfrcu’ater;fzrmatron on the availability of segregating materials in different generation Was

mong all the AICRP-G centres. Segregating materials (F, - F ) of 35 crosses .
6

tt ini i i
attempted for attaining different breeding objectives were supplied to 13 AICRP-G cent
- res.

Bh i . )
(Bhubaneshwar, Kadiri, Udaipur, Latur, Coimbatore, Rahuri, Vriddhachalam, Anand, Jal ¢
, J gaon' o< |

Jagtial, Ludhiana, Digraj and Akola).
10 Advance lines under AICRP-G trials

Z I

station trials and will be proposed for evaluation under AICRP-G trials
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JNUT BASED

PROJECT 02: INTEGRATED PEST ANAGEMENT

(V. NANDAGOPAL, M.P. GHEWANDE, TV. PRASA
SUB PROJ : '
i Engv g:q SI:TEGRATED INSECTS AND NON-INSECT PEST MANAGEMENT IN '
SYETE AND RISK-PRONE (CDR) GROUNDNUT BASED PRODUCTION

(V. NANDAGOPAL AND T.V. PRASAD)

1 Yield i
loss in groundnut due to artificial defoliation

yield |°SSf::chZ?1?Sr:$:ewaS cor'ld.ucted c.!uring post rainy sga's"oﬁfs._,ﬁ_c:;lf ?_004 to understand _thé
4518 EBEER By Insscs g a.deﬁnlte portion of Iea-f area is removed_, which in turn simulated
between rows and 10 C- N ultivar GG2 was sown in 3 rows of 2m length at 45 cm spacing
The treatments (defol ;n etv.veen plan.ts in a row. There was a gap of 2m al around the plot.
S—— Phenophaéesa i?ns) included five levels of defoliations viz.,, 0, 10,.25, 50 and 75% at
ML f_’ crop §uch as vegetative, pegging, majq_rit_'y and their combinations.
s Were Termiov :rned out |n. such wayl that 60% of the upper leaves and 40% of the lower
replicated thri . representing E.l pamcglar percentage defo!id:tio_n.'lEach treatment was
rice. Oil content was estimated in collaboration with Biochemistry section.

The results indicated that, there was significant increase in yield loss with increase in
percentage defoliations in all the stages and in their combinatiOn'S"(F_ig.-1).- The percent loss in
pod yield ranged from 21.09 to 25 during vegetative stage, during';pe'g'ging it was from 17.86- o
40.99, during maturity it was from 15.76 to 56.80, during vegetati\ié--+ pegging the jﬁeld loss
ranged form 26.64 to 66.27, during vegetative + maturity it was from 36.22 to 58.33 and during

pegging + maturity the loss ranged from 38.49 to 76;98%_ at-__1_0_'and 75% defoliation
respectively compared to control. The results indicated that défd[iétidh at any stage of the

groundnut crop results in loss in yield. However, there was hd*}:{id‘r’iii'_iéant variation in the oil

content with increase in percentage defoliations in all the sta

ges and in their combinations.

undnut over control at diﬂei‘eﬁ_t;_.:"[_J_:__t'_ién'ophase's_'du_e 10,

1. Per cent yield loss in gro

Fig.
artificial defoliation

% Podloss
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stabilized lines of groundnut against major insect pests

g of segregating and
GRS
t, Caryedon serratus, under laboratory

lines against storage pes

2 Screenin !
in coHaboration with

2.4 Screening of PBS

conditions

Six PB
under laboratory conditions US
adults of Caryedon serratus we
Observation on Oviposition, percentad

2 and 30001 were screened
edon serratus. ten pairs of
ts were replicated thrice.
rded.

5, 30125, 18006, 30089, 2402
ing cv. GG 20 as check against Cary

re released per treatment. The treatmen
e damage and shelling percentage were reco

Results indicated that PBS 18006 has shown moderate resistance (16 mean no. of eggs
/ 25 pods and 51 2% damaged kernels) against Caryedon serratus compared to cv. GG 20 (45
of eggs / 25 pods and 75.5% damaged kernels) and other cultures tested.

of PBS lines against jassids under field conditions

s screened for jassids under field conditions during the rainy season
ance recording no

S lines viz.,, PBS 3011

mean no.
2.2 Screening
Out of 86 genotype

of 2004, PBS 29071 and PBS 14010 have shown high level of resist
d with a range of 1 to 15 jassids/5 sweeps.

population compared to other cultures teste

2.3 Screening against groundnut leaf miner (GLM) under field conditions
GLM),

In variability museum, out of 45 genotypes screened for groundnut leaf miner (
during kharif 2004 the per cent damage ranged from 3 to 67. The genotypes NRCG 10628,

12698 and 10818 are found to be resistant.
Out of 259 accessions screened in repatriation material for GLM during kharif 2004,

lines viz., ICG 12367, 12620,12621, 9981, 7846, 15119, 11721, 2462, 3037, 4032, 5403, 98889,

2701, 2748 and 4248 are found to be resistant recording less than 1% damage.

3 Screening of Botanical oils against Caryedon serratus under Iaborétory conditions
Seven botanical oils (Almond oil, Clove oil, Jasmine oil, Karanj oil, Amla oil, Rose oil and

Sandal wood oil) were tested against Caryedon serratus under laboratory conditions by using
hexane as solvent. cultivar GG 2 was used as check. The treatments were replicated thrice.

Five pairs of adults of Caryedon serratus were released per treatment.

Results indicated that oviposition preference was minimum in Jasmine oil (4 mean no. of
eggs/25 pods) compared to control (hexane) (10.33 mean no. of eggs/25 pods) and other

botanical oils tested.
4 Integrated Pest Management in groundnut based intercropping system

.An IPM experiment in groundnut based inter cropping system was taken up during kharif
2004 with groundnut variety GG-20 and intercrops viz., Bajra (Mh 179), Sorghum (local), Maize
(local), Castor (GAUCH-1), Pigeon pea (BDN-2), Cow pea (local), Green gram (local) | Black
gram (local) and Sesamum (local) were used in the ratio of 9:1 with three replications F’l!ot s&:{z:e

was 6 x 5 m2.

17
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The intercrop sesamum found to be good |n reduclng the jassid population compared to
other intercrops (Table 1). The mtercrops Ilke green gram and maize also shown promise m
reducing the population of jassids. Casto T.and maize as intercrops increased the thrips

population (11 and 11.67%) while black gram and bajra reduced the thrlps populatlon (4 67 and )
4.35%) at 30 DAS (Table 2). it o

Table 1. Jassid population in IPM (Khanf 2004) i -
Treatment 30DAS = 45 DAS 60DAS  75DAS 90 DAS

Groundnut + Maize 1.67: 883 1.33 1.00 .2.67:
Groundnut + Sesamum 3.67 267 0.00 067 1.33
Groundnut+Greengram 3.33 3 67 . 1.00 2.67 B ' 1
Groundnut alone 3.67 4. 00_: : 1.33 433 500
Table 2. Thrips population per 5 sweeps/5m length row of groundnut in IPM (Kharif 2004)
Treatment 30 DAS 45DAS  60DAS  75DAS  90DAS
Groundnut + Bajra 4.33 2:33; 1.00 13930 - 0,33
Groundnut + Maize 11.67 233 067 1.33 1,33
Groundnut + Castor 11.00 1000 " 033 . 2.00 133
Groundnut+Black gram 467 200 .« 2.00 1.33 0.33
Groundnut alone 8.67 1,330 4 . 1.33 1878 v 400

The defoliation in general was very low and there was no significant difference in the
damage levels in different inter cropping system on groundnut. In the case of damage to
intercrops, the damage was very low in intercrops like pigeon pea and castor. There was very
spectacular damage on green gram (12.93%) and black gram (9.58%) after 45 DAS (Table 3). .

Table 3. Per cent defoliator damage on mtercrops in IPM (Kharif 2004)

Treatment 30DAL 45 DAS 60DAS  75DAS 90 DAS '
Groundnut+Castor 0.17 045% 243 1 0.82 2140
Groundnut+Cowpea 0.15 6.08 ¢ 593 843 . 452"
Groundnut + Green gram  0.15 12:93:5 1+11.6:28 290 - 1270
Groundnut + Black gram ~ 0.53 9.58. 1 1635 BB i Bb

Based on the cost of cultivation and the ylelds of groundnut and the intercrop, the CBR .
was worked out. Intercropping with castor gave hlg € ';%C_BR (1 3.76) followed by seasmum ::
(1:3.65) and pigeon pea (1:3.60). The yield economlc_s "’orked out has shown that intercropwith
castor gave the highest income of about Rs.39,492 -:fbllowed by plgeon pea (Rs 3? 848)“-.._-
compared to the control which gave Rs. 28, 940]ha Table 4) ' - - s
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Table 4. Groundnut yield (kg/ha) in IPM (Kharif 2004) ,
Gross

Pod yield Inter crop Cost of

Treatments
(kg/ha) grain yield cultivatio Monitory
n/ha return/ha
G'nut+Sesamm 1145.67 283.33 9400 34373
G'nut + Castor 1021.11 1192.00 10500 39492
G'nut + Pigeon pea 802.00 1363.00 10500 37848
Groundnut 1446.78 - 8200 28940

Basic cost of cultivation : Rs. 8200/ha :
S Development of sex pheromone based technology as a major component of IPM'
groundnut based cropping system '
5.1 Development of efficient sex pheromone trap for groundnut leaf miner (GLM)

A completely randomized field experiment with three replications was conducted dun_r__j
» Acrylic sticka trap (small), Acrylic sticka trap (bigger), Plastic tra

trap, Wota-T trap (Castor oil) and Wota-T trap (water+ kerosene) were evaluated for efficien

trapping of male moths of GLM.

Out of the five different types of traps tried against A. modicella, catches of male moths
were significantly higher in Wota-T trap than in all other traps. Wota-T trap with castor oil was
found superior (196.89 male moths/trap/day) which was at par with Wota-T trap having water
and kerosene as trapping material (194.8 males/trap/day). Even the bigger acrylic trap which |
was found to be superior in the previous trial was found to trap only 66 male moths/day (Fig. 2).

The cost of the Wota-T trap (Fig. 3) used in this trial is about Rs. 39 per trap. There was
no significant difference between castor oil and water + kerosene as trapping material in
Wota-T trap indicating that these can be efficiently used for trapping of GLM however, castor oil

in the Wota-T trap is recommended for ease and economic considerations.

Fig. 2 GLM mean moth catches/ day in different types of traps

-
W Acrylic sticka trap (small)

18.89

66.33
| Acrylic sticka trap (bigger)

194.78
107.55 O Plastic tray trap

@ Wota-T trap (Castor oil)

B Wota-T trap (water +
kerosene)
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Fig. 3 Wota- T trap

6 Monitoring of the major insect pests of groundnut

In the monitoring programme of the major insect pests of groundnut, Helicoverpa
armigera, Spodoptera litura and Aproaerema modicella were monitored using pheromone traps.
Aphids like A. craccivora and Hysteroneura setariae were monitored using cylindrical sticky
trap. The jassids and thrips were monitored using the sweep net in monthly sown crops. The
aphid population was highest during January and February and tend to decline from there on.
Jassids and thrips population started building up from January and decreased from March
onwards. The leaf miners continue to be present in low numbers, probably in the alternate host
plants. Helicoverpa moth catches were nil, whereas highest S. litura moths were recorded in

the month of August (Fig.4).
Fig. 4 Monitoring of insect pests of groundnut

m Aphid [ Leaf miner ESE Hell
mm Spodo [ Jassids  —&—Thrips
—x— TMax —e-TMin  ——RH

: Weather
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I

ases (ELS, LLS, rust, collar rot,

Sub project 02: Integrated mana
ND) of groundnut

gement of major dise

stem rot and PB

(M. P. GHEWANDE AND VINOD KUMAR)

1 Disease resistance

Sixty-seven genotypes were evalua
yield of groundnut during summer 2004 un
incidence of PBND ranged from1.67 to 17.14%. T '
recorded in the genotypes TIR 42 and TIR 16 with pod yi€
ow 5% d

respectively. Other genotypes which recorded bel
52.1.CS 86, CS 168, PBS 14050, PBS 19012, CS 77, Code?-1,PB

CS 160 as against 17.14% incidence in Code 5-3 with pod yield of 23
PBS 11042 recorded the highest yield (306.59/3m row) followed by CS

TIR 42 (292g / 3m row).
Eighteen genotypes W
artificially inoculated condition during t
viz.,, Code 1-1, pPBS 11067, CS 115 an
than 10% disease incidence and five genotypes
resistant recording below 20% disease incidence.

A total of 372 genotypes (second year screening

screening of 192 genotypes) along with susceptible checks
against ELS, LLS, rust and stem rot diseases under field condition during the rainy season of

2004. In case of stem rot, gach genotype was artificially inoculated with Sclerotium rolfsii
pathogen at 30 days latter emergence-. Observations on foliar fungal diseases were recorded by
adopting a 1-9 modified scale, while in case of stem rot, the percentage of incidence was

recorded before and after harvest.
: Second ye"ar screening of the promising genotypes (1 80) in kharif 2004 revealed that
our gfenotypes viz, CS-168, CS 160, CS 72 and Kadiri 3, showed promise against ELS
recording below 3.5 grades of disease intensity, 13 genotypes viz., CS 185, CS 168, CS 153, CS
74, _CS 75, CS 198, CS 160, CS 207, CS 192, PBS 29010, PBS 11038, PBS 12169’and Kac;iri 3
ag:mstLLS and seven genotypes viz.,, CS 185, CS 168, CS 198, CS 159 CS 160, PBS 30159
:; 5883 01421 g‘g jhowed promise against rust. Twenty-one genotypes viz., CS 168 ICS 200,CS
i i 10, CS 209, CS 35, CS 102, TKG 19 A ', , ‘
, 3 ‘ , Code 7, CS 25, CS 15
b ; y 9, CS 160, CS
16, PBS _1_1072, PBS 11038, CS 193, PBS 11029, DH 8 recorded below 20%
e
,notes CS 160 and CS 168, possess multiple disease
=1 > _ '

nut bud necrosis disease vis-a-vis
der field conditions. The results indicated that the
he minimum incidence of PBND (1.67%) was
Id of 292 9 and 290.5 g/per 3m-row,
isease incidence of PBND were OG
512160, ICR 10,ALR 2 and
5 g/3m-row. The genotype
24 (294.5g/3 m row) and

ted against pea

ere evaluated against stem rot (S. rolfsi) in concrete block in
he summer season of 2004. Out of which four genotypes
ghly resistant recording less

d DH 8 were found to be hi
viz., CS 151, Code-1, CS 13 and CS 19 were

of 180 genotypes and preliminary
(GG 2 and GG 20) were evaluated
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86, PBS 29058, CS 19 and CS 160 possess resistance against ELS, the genotypes CS 168, CS

185'and PBS 12169 against LLS, and the genotypes CS 168, CS 151, CS 25, CS 19 and CS 157
against stem rot. The genotype CS 168 possesses multiple disease resistance.

Atotal of 192 new genotypes were also screened for multiple disease resistance in the
first year under field condition. No genotype was found reSIStant a:g'éinét ELS. The results showed
that nine genotypes viz., CS 66, CS 70, CS 76, CS 85, ICR 1'.2., CS."1'24.'CS 222, CS 233 and
PBS 2500 recorded 4.0 or below grade of LLS indicating resistance againlst. LLS. Four
genotypes viz.,, CS 85, ICR 12, CS 222 and CS 233 showed promise against rust. The incidence
of stem rot ranged from 1.72 to 83.04%. Nineteen genotypes viz,, ICR 12, CS 106, CS 124, CS
156, CS 189, CS 221, CS 224, CS 251, CS 254, CS 260, CS 79, CS 245, JAL 03, JAL 36, :IUG
27, PBS 18045, PBS 11070, PBS 15015 and PBS 30061 recorded below 10% stem rot

incidence. Hence, the genotype ICR 12 possessed multiple disease resistance against LLS,
rust and stem rot diseases.

Twenty groundnut genotypes were evaluated against leaf spots, rust, stem rot and pod
rots in concrete block conditions during the rainy season of 2004. Two genotypes viz., CS 19

and PBS 29017 showed resistance to early leaf spot. No valid conclusion could be drawn with
regard to stem rot as disease incidence in susceptible check was low.

Twenty new genotypes including susceptible check (GG 20) were evaluated for the first
year against stem rot in concrete block conditions during rainy season of 2004. Artificial
inoculation was done for S. rolfsii after 30 days of sowing. Out of twenty genotypes, the genotype

PBS 29080 showed promise against rust and PBS 21031 against stem and pod rot. The results
need confirmation during kharif 2005.

Also, a total of 98 genotypes including susceptible (GG 2) and resistant check (J11)
were evaluated against collar rot pathogen (Aspergillus niger) under laboratory condition by
adopting dry seed resistance technique. Seventeen genotypes viz., JAL 05, CS 65, CS81,CS
76, CS 245, CS 64,CS 78,CS 140, CS 79, CS 104, CS 85, CS 101, CS 149, CS 113, CS
164 and CS 188 showed resistant reaction against A. niger.

2 Evaluation of Trichoderma spp. for bio-control efficacy against collar rot and stem rot
diseases under laboratory condition

Antagonistic activity of 20 isolates of Trichoderma belonging to eight species were
studied under in vitro conditions (dual culture) against collar rot (Aspergillus niger) and stem rot
(Sclerotium rolfsii) pathogens of groundnut. Out of these isolates, five viz, T170,T28,T126, T
00 and T 04 showing promising antagonistic ability in dual culture were further tested under
concrete block conditions during kharif 2004. Trichoderma spp. and the pathogens were
multiplied on Sorghum grain medium for 10 days and thereafter were crushed in a grinder, serial
dilution was made and the spore count/CFU in the inoculums were worked out. Both the
pathogens and Trichoderma spp. were mixed in the top 5cm soil @ 1x 10° CFU/g soil. The
cultivar used in the experiment was GG 2. All the isolates significantly reduced collar rot and

22
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' stem fo.t-'i:hd&enc.e. The mmrmum incidence of :'Eb'l!.?r"'.f‘_’t:' (2715%) and stem rot (10.839,
compared to control (64.63% and 30 45%, respectively) was observed with the isolate 1?3
! 0
belonging to T. harzianum.
al foliar and soil borne diseases under field cop, dit
N

3 Biological control of major fung
g kharif 2004 to see the effect of seed treaty, -

and soil application of Trichoderma harzianum and culture filtrate of Verticillium lecanii op, So|
borne and foliar fungal diseases of groundnut. There was reduction in the disease intensity .,
early leaf spot, late leaf spot and rust by the treatments (Table 2). The maximum reduction, of
ELS, LLS and rust was recorded by seed treatment with Trichoderma harzianum @ 4g/kg see
and foliar application of culture filtrate of V. lecanii at 50% dilution on the first appearance of the

leaf spots followed by two spray at 15 days interval. Interestingly, soil application of commerciy
r cake (500 kg/ha) as carrier

formulation of Trichoderma harzianum (2.5 kg/ha) mixed with casto

and applied in furrow at the time of sowing reduced ELS and rust significantly. This may be due

to growth promoting activity of Trichoderma enabling the plants to defend them better against the
d stem rot was low (< 10%) even in the

leaf spots and rust. The incidence of both collar rot an
t was reduced marginally by all the treatments but it was statistically
tment with 7. harzianum

A field experiment was conducted durin

control. The collar ro
insignificant. The stem rot incidence was reduced significantly by seed trea
th soil application of T. harzianum (2.5 kg/ha) mixed with

alone as well as in combination wi
castor cake and applied in furrow at the time of sowing.

4 Management of collar rot (Aspergillus niger) and stem rot (Sclerotium rolfsii)

pathogens through organic soil amendment
A field trial in a RBD with three replications and a susceptible variety GG 20, was

conducted during the rainy season of 2004 to study the effect of soil application of fresh leaves of
karanj (Pongamia pinnata), neem (Azadirachta indica) and wild Sorghum (Sorghum halopens)
@ 100, 250 and 500 kg/ha each in furrow at the time of sowing for the management of stem rot.
Also, the effect of application of elemental sulphur @ 20 kg/ha was studied for the management

of stem rot.
Results indicated that the incidence of stem rot and pod yield varied significantly among

treatments. The incidence of collar rot ranged from 8.82 to 21.58%. The lowest incidence of
collar rot (8.82%) was recorded in the treatment of soil application of fresh leaves of wild
Sorghum @ 250 kg/ha followed by wild Sorghum @ 500 kg/ha (8.89%) and soil application of
karanj leaves @ 500 kg/ha (9.14%) as against 21.58% incidence in control.

The incidence of stem rot ranged from 1.73 to 6.63%. Though there was significant
reduction in the disease incidence of stem rot in all the treatments, valid conclusion could not be
drawn due to low incidence level in control. The incidence of pod rot varied between 29.33 to
36.33%. The reduction in pod rot due to various treatments was found insignificant. However

ba_se? on the :rgsults it. can be concluded that soil application of either fresh leaves of karanj of
@ 250 kg/ha is equally good and should be applied in furrow a
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5 Integrated disease management

. A field trial in a RBD with three replications and seven treatments was conducted duri
kharif 2004. Observations on major fungal diseases viz., ELS, LLS, rust, stem rot anz Udrmg
were recorc!ed. The results (Table 3) indicated that three foliar slprays‘ of fungicide :w?xtl;:;
(Car?endaZIm 0.05% + Mancozeb 0.2%) at 45, 55 and 75 DAS reduced the intensity of ELS by
36.7%, LLS by ‘34.'2% and rust by 21.0% over the control. However, maximum reduction of
40.13% (lowiest incidence) in collar rot was realized in seed treatment with T. harzianum @ 4 al
kg seed+ soil application of castor cake @ 500 kg/ha+ foliar application of aqueous NSK extract
@ 5% at ?9 DAS over control. Lowest incidence (4.0%) of stem rot was observed in seed
treatment with 7. harzianum @ 4 g/kg seed + soil application of castor cake @ 500 kg/ha +
groundnut intercropped with pearl millet at 3:1 ratio compared to 14.01% in control.

6 Role of soil and water salinity in inducing resistance to major foliar fungal diseases

A pot culture experiment was conducted in rainy season of 2004 to study the effect of

salinity on development and severity of foliar fungal diseases. The salinity in experimental pots
was developed as a result of saline water irrigation. The electrical conductivity of saturation
extract (ECe) of soil (0-15 cm depth) of the experimental pots was taken at the time of
harvesting. Four levels of ECiw (Electrical conductivity of irrigation water), namely 0.5 (control),
2.0, 4.0, and 6.0 dS/m and four varieties (GG 2, GG 7,J 11 and JL 24) were tested. The plants
were artificially inoculated to bring the infection early in the season for all the pathogens. The
severity of early leaf spot, late leaf spot and rust was recorded after 90 days of sowing on a 1-9
point modified scale. The results (Fig. 1) showed that the level of salinity significantly influenced
severity of foliar diseases in all the varieties. In the variety GG 7, the early leaf spot was reduced
significantly at salinity level, ECiw 2.0 and ECiw 6.0 over control (ECiw 0.5). Similar was the
case with the variety J 11. But in the two varieties viz., GG 2 and JL 24 the reduction in severity
was statistically non-significant. The severity of late leaf spot was found highest in the control
and as the salinity increased the severity significantly reduced in all the varieties. In case of rust,
also the disease severity reduced significantly as the salinity level increased except the variety

J 11, where the reduction in disease severity was non
pes against leaf spots and stem rot under fi

-significant.
Table 1 Promising genoty eld conditions

during kharif 2003 and 2004
Disease Genotype Kharif 2003 Kharif 2004 Pooled
Early leaf spot CS 86 3.67 * 3.67
PBS 29058 3.83 3.83 3.83
CS 19 3.83 3.83 3.83
CS 168 5.00 3.00 4.00
Godeniie 3.33 4.00

160, 467
37 417

6T
83
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L ate leaf spot cs185 1200 2.67 $
CS 168 2.67 - 2.17 2.42
PBS 12169 2,67 3.35 3.00
Ge 20t 6.67 5.67 6.17
GG 2 6.83 v 6,67 6.75
Stem rot CS 168 417 18.93 11.55
cs 151 6.94 27.88 17.41
CS 25 7.69 15.26 11.47
cS 19 8.12 19.17 13.64
CS 157 9.09 27.88 18.48
GG 20* 28.53 33.69 31.11
GG.2* 58.53 32.09 45.31
GG T 35.23 90.00 62.61
]

* Susceptible Check
e and foliar fungal diseases of groundnut during

Table 2 Biological control of soil born

kharif 2004
Treatment Disease score (1-9) scale Collar Stem

ELS LLS Rust Rot % Rot%
T1 6.22 7.1 5.44 6.94 (9.1) 3.62 (6.53)
T2 5.89 6.78 4.67 7.50 (9.41) 3.37 (6.08)
T3 6.22 7.11 6.13 7.82 (9.71) 4.79 (6.84)
T4 6.22 6.22 5:33 7.72 (9.66) 2.70 (5.60)
TS 5.78 5.89 4.78 7.23 (9.21) 5.42 (7.50)
T6 6.67 6.44 - 4.56 6.33 (8.71) 3.90 (6.77)
T7 71 7.1 6.11 7.84 (9.75) 6.21 (8.11)
C.D (5%) 1.17 1.07 1.26 1.29 0.71
CV.% 10.31 9.20 13.44 13.71 32.42

T1 - Seed treatment with Trichoderma harzianum @ 4g/kg seed
T2 : Soil application of Trichoderma spp. (2.5 Kg/ha) mixed with castor cake as carrier @500

kg/ha
Foliar application of C.F. of V. lecanii at 50% dilution (1! spray-on appearance of leaf

g
spots, 2™ -15 Days after 1% spray, 3" -15 Days after 2" spray)

'I_'4 s T1+T2

Y51 T+ 13
iR6:0 T2 + Twp foliar spray of C.F. of V. lecanii (1** spray-on appearance of the disease and 2
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Table 3. Integrated disease management of groundnut during Kharif 2004

Treatment Disease score (1-9) scale Collar Stem Pod
ELS LLS Rust Rot % Rot% Rot%
" s o 8.72 4.23 18.67 W
: : 6.56 (10.25) (7.02) (15.02) i
- -~ s 0.47 4.00 26.00
: : 6.89 (10.68) (6.91) (18.38)
= e 6.65 7:25 21.33
. 7.78 6.56 (8.86) (9.01) (16.48)
7.25 462 23.33
T4 5.33 7.1 6.22 (9.37) (7.04) (17.27)
: 15.21 7.45 21.33
T5 4.22 5.33 5.44 (13.76) (9.20) (16.35)
13.99 5.01 23.33
T6 6.56 7.22 6.22 (13.58) (7.43) (17.28)
17.43 14.01 34.00
T7 6.67 8.11 6.89 (14.80) (13.59) (21.38)
C.D (5 %) 1.12 0.57 0.85 3.83 1.29 8.05
C.V. (%) 10.40 4.45 7.50 11.17 34.00 15.49

T1 - Seed treatment with Trichoderma harzianum @ 4g/kg see

cake @ 500 kg/ha
T2 : T1+ Bajra as intercrop (1:3)
T3 : T1+ Foliar application of aqueous NSK extract @

T4 : T3+ Foliar spray of fungicide mixture
DAS

T5 : Foliar spray of fungicide mixture at 45, 55 and 75 DAS

T6 : Soil application of elemental sulphur

T7 : Control

5% at 70DAS
(Carbendazim (0.05%)+ Mancozeb (0.2%)) at 70

@ 20 kg/ha at the time of sowing

d+Soil application of castor
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Fig.1 Effect of salinity on the severity of major foliar diseases of groundnut
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PROJECT 03: PHYSIOLOGICAL STUDIES IN RELATION

TO ENVIRONMENTAL STRE
| S
GROUNDNUT e

(P. C. NAUTIYAL, J. B. MISRA AND RADHAKRISHNAN, T.)

1 Selection, multiplication and popularization of high WUE advanced breeding lines

Breeging for sustainable high crop productivity under the rain-dependent cropping
system requires physiologically as well as morphologically efficient cultivars. The Centres has
already taken a lead in developing high WUE lines based on specific leaf area (SLA) and harvest
index (HI) in collaboration with the ICRISAT and ACIAR, Australia. One hundred eighty-one
advanced breeding lines, identified on the basis of the equation i.e. pod yield = TE x T x Hl, and
eight parents were multiplied and studied for WUE patterns. Drought tolerant and high WUE
lines will be identified for cultivation by the farmers in rain-dependent cropping system, keeping
in view, the farmer's participatory mode and farmers preferred cultivars of high WUE.

2 Characterization of wild Arachis species for thermotolerance

Forty-one wild Arachis species were characterized for tolerance of both high and low
temperature. Wild A. glabrata accession number 11824 was found tolerant of high temperature,
while A. glabrata, accession number 11813 for low temperature. In general, the wild Arachis
species were more thermo-tolerant than the cultivars. In addition, the Rl values were found to
be positively correlated with the SLA i.e. the thicker the leaf the lower the injury. Leaf cuticular
wax content has been reported to be of the eco-physiological significance and there was an
increase in the epicuticular wax contents in groundnut under the drought like situation. This may

o avoid the extra heat load by increased reflectance due to wax and water loss due

help plant t
tions in epicuticular wax load seems

to cuticular transpiration. In wild Arachis species genetic varia
to have significant role to play. Such role could be movements of water between two

compartments and to protect the surface from the physical and chemical effects from its
surroundings. Inthe earlier case temperature is the predominant physical factor influencing the
performance of epicuticular wax layer. Thus the leaf temperatures may vary, depending on air
temperature, irradiance and transpiration. Atthe molecular level also the SDS-PAGE of proteins
varied in the leaf sam ples of the wild Arachis species varying in SLA, leaf epicuticular wax load
and LCMT. Looking into the morphological, physiological, and molecular variations among the
wild Arachis species and their accessions it is possible to study the genetic map for high
temperature tolerance following the quantitative trait loci (QTL) analysis. This may lead to the
identification of the specific proteins associated with high temperature tolerance. §uch
molecular marker maps for heat tolerance exist for many crops. Thus the gen‘etic rlnappmg_ of
the potential physiological and biochemical components of @ trait not only prowdes_mformatm
on their environment and that trait but also @ new way of elucidating the mechar.usm of _plant
response to temperature stress. There could be many regions, which require multiple resistant

a2 AN
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cultivars for increasing the productivity of the rz;nn-dtapendent cultvation of groundnyy maiy
y to improve thermo tolerangg ?i,,

the semi-arid tropics, precisely. Thus there is possibilit o
: t
cultivated groundnut by making crosses between cross compatible cultivated and wjjq Aracf:.f_

species.
r?deficit stress induced high temperature tolerance

3 Studies on wate
Groundnut in India is cultivated mostly in the rain- -dependent system and s p,,,
drought of various intensities and duration. A field trial was conducted to find out the fise ip hy
and plant temperatures under simulated drought situations. Both the soil and leaf Temperat
increased up by 2-3°C due to drought as compared to the plants grown under prmeCt
accession genetic variability in the cang

irrigation conditions (Fig. 1). Among the fifty germplasm ;
temperature, SLA, relative water content (RWC), total biomass and pod yield at the fing] han,

was observed. Genotypic variation in in situ pollen ger mination under limited moisture S”Dpfy
also observed, though the study was lnltiate

well as at high temperature in the incubator was
with the limited number of cultivars. Effect of soil-moisture deficit (a short drought spell) affey, d
the leaf development rate adversely under rain-dependent condition. However, in case ”

groundnut the leaf expans:on rate was
physiological process under drought like situations or

F

the limited water supply.

Leaf temperature

[[]Forenoon
[[] Afteernoo

Control Strgss

Fig. 1. Leaf temperatures under irrigated (control) and simulated drought conditions dur:

flowering phase in groundnut.
4 Early séedling vigour: A requirement of stressed environments

In many crop plants the early seedling vigour is related with higﬁer'biomass produc
and at times with productivity under water limited environment. Seedling vigour of grounc
cultivars viz., HNG 10, GG 20, GG 2, TAG 24, Chico, JL 24, Girnar 1, CSMG 84-1, GAUG 10, ¢
ICGS 44 was studied in pot culture experiments. In 30-day old seedlings genotypic variatior:
SLA, hypocotyl dry weight, root dry weight; cotyledon dry weight (at 15 days after emergenc

~ shoot dry weight and total biomass production both in kharif and summer season W
observed. In general, low SLA was found associated with total seedling dry matter product
d.the SLA was lower in Vargmla than that of Spanish types. The weight of the cotyledc
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(Fig. 2). For example, in case of Girnar 1 the initial seedling vigour measured in terms of total dry
matter. production was lower than that of CSMG 84-1, and the cotyledon dry weight was also
lower in Girnar 1 than that of CSMG 84-1. Thus such variations in early seedling vigour in
groundnut can be utilized for increasing productivity under water-deficit environment.

600 T 30 o
2 500 4 |5
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__1 —
5 400 7 i . 120 £
2 B [E e 2o
o 300+ | , E®
b [7=] | T15 %%
g 200 + ' 28
8 T1I0E°
8 T8 . 3
B 100 T : : | le §
3 | | | 2
0 = f ; : ; 1 : g 2

HNG 10 GG 20 G}:IOJG TAG24 ICGS44 GG2 CSMG JL24 Girnar1  Chico
84

[__1Series 2 —m— Series 1

Fig. 2. Total seed reserve depletion (series 2) and seedling vigour in terms of the ratio of dry
matter production and average seed weight of ten cultivars used in this study (series 1) of ten
groundnut cultivars belonging to Spanish and Virginia groups.

5 Genetic variations in root system

In the literature it is clear that the species which demonstrated the most drought
tolerance had the most deeply penetrating root system, in addition the genetic variation in root
system also is evident. In groundnut cultivars viz., ICGS 44, ICGV 86031, GG 2, TAG 24, TG 32,
TAG 24, ICGS 11, Gangapuri, JL 24, Girnar 1 and Chico, genetic variation for root growth and
architecture were quite distinct under normal and water-deficit stress, in root-block studies. Among
the cultivars studied, it was confirmed that water use efficient genotypes such as ICGS 44
utilized the available water in the deeper soil layers by showing the highest root numbers in the
lower most soil layer i.e., 30 cm or beyond. On the other hand the most drought susceptible
cultivar JL 24 showed the least root growth in the deeper soil layers. Under stress conditions root
growth was hampered both in terms of root, shoot ratio, and number of roots in different soil
layers. The root volume length ratio, and root, shoot ratio also changed significantly under the
water-deficit conditions. In many crop plants genetic variations are reported for drought, salt,
acid soil resistance, or nutrient acquisition have been reported. There are many success stories
in detecting genetic differences in root architect, morphology, and physiology but much of this
natural variation appears to be multi- or polygenic in character. Extensive breeding efforts would,

therefore, be required to move the desired morphological characters from the source germplasm

to agronomically desired breeding line.
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PROJECT 04 :INTEGRATED NUTRIENT MANAGEMENT
IN GROUNDNUT

(K. K. PAL, A. L. SINGH AND R. DEY)
SUB PROJECT 01: DEVELOPMENT OF BIOFERTILIZER PACKAGES FOR GROUNDNUT

(K. K. PAL AND R. DEY)

1 Plant Growth Promoting Rhizobacteria (PGPR)
1.1 Effect of consortia of PGPR on the growth, yield and nutrient uptake of groundnut

Consortium of compatible and competent strains of plant growth promoting rhizobacteria
may contribute significantly in enhancing the growth parameters by expressing beneficial traits.
Thus, two consortia viz., consortium A (mixture of four non-fluorescent pseudomonads) and
consortium B (mixture of four fluorescent pseudomonads) comprising compatible strains of
PGPR were developed and evaluated for their efficiency in enhancing the growth and yield of
groundnut during kharif, 2004.

With JL 24

The consortia of compatible PGPR cultures were tested to study th inoculation effects
on the growth, yield and nutrient uptake of groundnut, cultivar JL24. Seed bacterization with
PGPR consortia resulted in significant enhancement in shelling perantege, shoot length, dry
shoot mass, root mass and nodule mass. Inoculation with consortium A (consortia of
non-fluorescent pseudomonads) had better effects on the plant growth and yield as compared
to cosortium B (consortium comprising four fluorescent pseudomonads). Seed bacterization
with consortium A resulted in 18% higher pod yield as compared to consortium B (Table 1).

With GG 2

Seed bacterization with PGPR consortia resulted in increase in growth and yield of
groundnut cultivar GG2. Seed inoculation with both consortium A and B resulted in significant
increase in shoot length, nodule number and dry mass, root length, shoot and root dry mass,
plant and kernel phosphorus. While inoculation with consortium A resulted in increase in pod
yield (16%), inoculation with consortium B resulted in yield at par with control (Table yii
Inoculation with consortium A also resulted in significant increase in haulm yield and HKW.

1.2 Effect of PGPR on the growth, yield and nutrient uptake of bold seeded groundnut

The effect of PGPR on the growth, yield and nutrient uptake of bold seeded groundnut
was studied during the kharif season of 2004. A total of five bold seeded groundnut varieties
were taken to study the inoculation effects of three PGPR cultures, namely PGPR1, PGPR2 and
I_?GPR4. In general, inoculation with PGPR cultures resulted in significant increase in root length,
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1

- Shoot length, nodule number and mass, haulm yield, shelling percentagm
‘number and mass, ha :

and P content in plant and seed (Table 2). However, significant enhancemen; in el
°btained only with PGPR4 (9.3%) and PGPR1, both at par with each other. *Vig ™

The five bold seeded varieties differed with each other significantly With
Parameters tested. The maximum pod yield was obtained with variety M 13 f°"0wedect ty "

- The cultivars viz, Somnath, BAU 13 and TKG 19A yielded at par. The MaXimg, Yg%;
percentage was obtained in cultivar TKG 19A. The cultivar Somnath gave the highesgt . ;';eghl,'_l

SMK. _ : v an,

¥

The best culture x variety combination was PQF’B4 X M 13, which res
significantly higher pod yield as compared to other combinations. The best Culturg
combination, which resulted in highest ol content was PGPR2 x B9S.

1.3 Effect of deficient and overproducing mutants of Pseudomonas fluorescey,
(PGPR?2) on the growth and yield.of groundnut . g
The effect of deficient, overproducing and isogenic mutants of P fluoresce,, S1
the growth and yield of groundnut was studied in a pot trial undgrtaken with groundny; i o
O 3 B R 58 o ank ith. oo phbsphita solibiizatiog than vy t 178
resulted in the highest pod yield, significantly hligher than the wild type and uninoculated consing_J
The population dynamics of these mutant strains were studied in the rhizosphere ang rhi20p|:r0|

of groundnut. In general, population was more in rhizoplane compared to rhizosphere ¢

1.4 Compatibility testing of representative groups of microorganisms (PSM, pgp

: : Rap
rhizobia) for identifying suitable combinations by pot and field evaluation .

Pair-wise testing of PGPR, PSM and rhizobia resulted into identification of Severy
compatible groups. A total of 7 consortia were tested in a pot trial, to study theijr iﬂOCUIafmn
effects on growth and yield of groundnut. Inoculation of majority of the consortia resulteq i,
beneficial effects on "piant: growth. However, inoculation of only two consortia, Consortiy ¢
(combination of PSM and Rhizobium cultures: consortium BC) and consortium 4 (Combiﬂatmn

of PGPR and PSM cultures) resulted in significant increase in pod yield of groundnut. | anothey
set of seven consortia tested in pots, the best consortium was consortium 13 (Pgpp .

- rhizobia), followed by 14 (PSM + rhizobia).

A selected number of the promising consortia were also tested in a field trial. The best
was consortium 6 (combination of PSM and Rhizobium cultures: consortium BC), as found
pot trial, in terms of pod yield (Table 3).

e 15 Evalua’ n of PGPR on the growth, yield and nutrie* of irrigated groundnut
. cultivar TG 26
 Theeffect of seed inoculation of groundnut with PGPR cultures was tested in a fiel iz

during the rabi-summer season of "4 using TG 26 cultivar. Inoculation with Pseudomonss
__ﬂF’Ofes_?e”S__PGPR 1, Pseudomonas fluorescens PGPR2, Pseudomonas fluorescens PGPR!

—
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and consortia .Of the PGPR cultures enhanced the growth, yield and nutrient uptake of
groundr.'lut, cultwar TG 26 under irrigated conditions (Table 4). The inoculation enhanced the
nodulation, plant biomass, plant height etc., over uninoculated control significantly.

1.6 Effect of competitive strains of groundnut-rhizobia on the growth and yield of
groundnut

Two newly ide{'ntified strains of groundnut-rhizobia viz., NRCG4 and NRCG9 were
evahJ.Elith for.nodula.mon and growth parameters of groundnut cultivar GG 2 under field
conditions during rabi/summer of 2004 along with NC92, IGR6 and IGR40. NRCG4 and NC92

performed at par and enhanced the growth, nodulation and yield parameters significantly over
control and other strains used.

Table 1. Effect of PGPR consortia on the growth, yield and nutrient uptake of groundnut
cultivars, GG2 and JL 24

e ————

Treatment GG 2 JL 24
Pod yield Haulm yield Pod yield Haulm yield
(kg/ha) (kg/ha) (kg/ha) (kg/ha)
Consortium A 1331 2600 1240 2938
Consortium B 1156 2397 1046 2513
Control 1146 2403 1043 2530

Table 2. Effect of PGPR on the growth, yield and nutrient uptake of bold seeded groundnut
during kharif, 2004

Treatment Pod yield Haulm yield 0il (%) Nodule
(kg/ha) (kg/ha) number at
St e 45 DAS | plant
A. Culture
PGPR1 2330 5873 52.70 57.5
'PGPR2 2206 6091 52.60 57.0
PGPR4 2345 5837 52.43 54.3
Control 2148 5358 51.70 456
B. Variety
M13 2541 5963 51.46 50.2
Somnath 2142 5746 53.08 52.1
B 95 2286 5995 i, 52,82 52.9
BAU13 2145 5892 52.08 57.6
TKG 19A 2175 _’,_515_3———/522513&1

33

Scanned with CamScanner

e
s .



TR B ZObla DI'I the grOWth wﬁ
L t“[:,

© 1able 3. Effect of consortia qftgngRc;;?r?;ir;ar 20048 o "
: jvar |
uptake of groundnut .culth = Taulm yield (kglha) Nodule number a¢ 45
tment Pod yield (kg 75 4N
Treatm 1686 PR 32 '5
A g
22:8 1608 36;; :g :
Kl 1672 o 4 2
conC - o1 - ~ 3800 39.7
Con AB 10 .
3685 56.0
SanAC 1509
on 3807 58.5
- CconBC 1975
__ BY s i s 1 3297 53.7
. 1447 3245 32.2
—

the growth, yield and nutrient uptake of groundnut c“m"arTG

Control
Table 4. Effect of PGPR on

during rabi summer 2004
Haulm yield (kg/ha)

26 under irrigated condition
Treatment Pod yield (kg/ha)
PGPRI 1941 2621
PGPR2 : . 1894 2449
PGPR4 : 1956 2414
ConsortiumA - 1599 540
ConsortiumB 1711 2216
Consortium C 1883 B4
Control 1580 SEi

Sub project 02: Mineral nutrient requirement and their disorders in groundnut

(A.L. Singh) _
1 Ca and P nutrition of groundnut with various pod and seed-sizes
After getting the response of P and Ca in relation to pod and seed sizes in po
experiment, a field experiment was conducted further to confirm the effect of Ca and P to find out
the role of these nutrients. A total of 36 groundnut genotypes with varying pod structure and
sizes (length 1.64-4.7 cm, width 0.74-1.68 cm) and seed sizes (length 0.5-1.8 cm, width
0.03-0.97 cm) were grown under 0, P50 and Ca100 and observations on yields and other

attributes were recorded.
In general, application of P and Ca, increased of pods, pegs, pod and haulm yield, total

- biomass, increased both length and width of the pod and seed due to proper nutrition of the

same in all sizes of groundnut genotypes. However, it was not true with all the genotypes as
there were few genotypes, which did not respond to these elements. The response of P and Ca
however, was more pronounced in the groundnut with bigger pod and seed size than the one
with smaller pod and seed due to more surface area available for nutrient absorption by pods I
the soil. The study further reveals that large seeded groundnuts showed different behavior oi
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nutrition than the small seed
ed. The si
e size of pod and seed inside it
e it and the surfa
ce area of the

pod were the key factor for pod a
nd seed nutriti
rition.

The pod yield of vari
IoUs gen
genotypes s — la?ge otypes ranged from 2.1-14.5
small pod and seed size. The large poZOd and seed size and the I(;w 9, F:O_d!plant. High yielding
Probably due to not getting proper n ; ?nd seed size genotypes dldyle ding genotypes were of
utrition and showed their yield oI
at par with medium si
sized pod

and seed.
The groundnut genot
ypes havi [
ving slight to moderate reticulation showed high
ighest pod

ag

t u

and seed yield, ho
percentage. However, the large seeded

small sizé groundnu
size seed showed slight increases in shellin
enotyp€s showed signifi i i e
genotyp gnificant increase in shelling percent due to P and C
a application.

The small sized geno
gl andﬁarg‘:ysl?:;dsmwed lesser P content in their kernel and shell a
genotypes, on the other hand the large sized genotypess

r ; .
showed high concentration of P in their kernel and shell

comparedt
n of Ca in kernel and shell of groundnut

h require more

whic
The application of Ca increased the concentratio
genotypes with more pronounced effectinlar
ge seeded genotypes The high yieldi
L _The high yielding genotypes
p y kernel and shell. .The Zn concentration of groundnut genotypes
t in large sized genotypes indicating that the Zn

showed more u

was more in Me
ent of largé

erefore, concluded that po
important role in the pod nutrition of groun
proper pod filling in large-seeded groundnut genot
maintaining the proper seed and pod size for the pro

2 Studies on various Calcium
Afield experiment was conductedto

ments [(CaCl2, Gypsum, (Murram),
Organic matter, Calcium gmmonium for Canutritio
variety, and to find out the cheap sourceé esults revea
1699 kg/ha was obtained with the application 0 hloride
control. The responses of gypsum, CAN, lime and ties and out of these tie

cheaper sources.
urces also increased shelling ©
d maximum shelling (72.8%
ontrol plot.

ndnut genoty
p and Ca-€

dium size genotypes and leas
sized genotypes was not met properly.

d morphology particularly si
dnut. Further the P andCaa
ypes and their app
duction of export quality p

e and reticulation played
re important nutrients for
lication is essential for
roduce.

requirem
It was th

sources in groundnut
evaluate the yarious sources of Ca and other amend-
H2504 (0.5% along with irrigation), FYM,
n of groundnut, taking GG 20 groundnut
led that maximum pod yield of
as against 1168 kg/ha in
s and [imé

Lime, Ties
nitrate)]
sofCa. Ther
f Calcium C

were at par

Calcium

0-seed weight The
gainst

ut-turn and 10
(51.49)aS a
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howe yand 100-seed weight

chloride treatment s
ectively, In €
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g for P and Ca-€
was conducte
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nt uptake, the nutrient efficient ang ; Mgy
Ient

One hundred and three genotypes were grown |
(control, 50 kg ha/P and 100 kg ha/Ca treatme
growth, dry matter accumulation, yields and nutrie

groundnut genotypes were identified. :

The P-efficient genotypes genera
d high kernel P co_ntent and high P uptake

lly showed high P concentration in leaves at ey
by plant at harvest than in P“iniﬁ-rowfh
e

differences were observed in Ca concentrations and uptake by Clep,
observation. But, there was no clear-cut relation betye, any,
: -~

owever, kernels of the Caefficient genotypes showeg ¥ igh
riteria for selection of Ca-eﬁ.]ghsr

Iciep

I

stages, an

. genotypes. The genotypic
of the various genotypes under
ptake by plants. H

* yield and high Cau -
*Ca concentration than others which servé the main ¢
genotypes. it e L
' ation of P under unfertiized without P) and fertiized (with 50 kg,
in the leaves (at 60 DAE) and 0,30 :GT/J

% and 0.13-0.45%,
d (at harvest). However, the average P concentratj,.

s 0.25 and 0.28%, respectively, in leaves at 60 DAg
ang

The doncent
conditions ranged from 0. 12-0.31

and 0.32-0‘7%,' respectively, in seé

fertilized groundnut wa

spectively, in kernel at harvest. _
trient uptake) following nyg

ent

he overall performance (yield and nu
tified:

 control and P-
0.52 and 0.62%, re

~ Based upon t
efficient and inefficient genotypes were iden

The nutrient efficient and inefficient ge
p-efficient: GG 5, GG 20, NRCG 3498, 7

notypes Were:
085-1, 6919, 1308, ICGV 86590, Sp 2504

8, and B 95 ICGHNG 88443 5.,

i
o Caefficient: GG 5, GG7, SP 2507, NRCG 349
NRCG Acc. 7085-1,6155
e Puincfficient: VRI 3, CSMG 84-1, B 95, PBS 20012, 18057
e Ca-inefficient: BAU 13, TG 26, NRCG 7472 and 162

e search for the nutrient efficient genotypes is a priority study looking to the fertifize,
at Mainpuri, Vriddhachalam, Coimbator;

Asth
scarcity, this trial with 100 genotypes was also laid out
and Raichur. { : :

' The data revealed that at Mainpuri the genotypes M 13, SG 84, and FEESG 8 responded
maximum tq_P. The other promising lines to P were TNAU 256, SP 250A, ICGV 86590 Ch'tu0
and C_SMQ 84-1. The Ca efficient lines were CSMG 84-1, CSMG 884, M 522,CO(2) Gé 2 l fa_
ICGV 86590. At Raicur the crop suffered from PBND and showed poor yh;:ld. Holwever at;j
egf:r;gyfeztGG '7, FeESG 10, RS 1 and R 2001-2, R 2001-3 (local cultures) were both P and Ca

nt. At Coimbatore, the genotypes GG 20, ICGV 86590, FEESG 8 and FeESG 10 vere

‘both P and Ca efficient.
n the various j_evels of Mo and B on groundnut
sing various BandMolevels for commonly grown cultivars GG 2 L
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04, ICGS 76 and GG 20 showed that all these varieties responded to upto 0.6 ppm of B during
first two years, but if the B application was continuous, only 0.2-0.4 ppm of B was sufficient to
meet the requirement. Similarly during first year of treatment the groundnut cultivars responded
to 0.4-0.6 ppm of Mo. The Variety JL 24 showed minimum requirement whereas |CGS 76
required maximum amount of both of these elements.

5 Maintenance and multiplication of nutrient-efficient and inefficient lines

Twenty-five nutrient-efficient groundnut genotypes were grown for maintaining the seed
stocks of these genotypes. Two of the Fe-efficient groundnut genotypes namely FeESG-8 and
FeESG 10-1 were multiplied for acquiring sufficient seed for testing them in AICRP-G system.
These genotypes are being tested in the rice-based cropping system of Goa, Karnataka and
Orissa for their potential in these region and further release.

6 Screening germplasm for high nutrient density

One hundred and seventy-four core collection of germplasm lines were subjected to
fertilizer response and micronutrient density in their kernels. Some of the genotypes having high

micronutrient density in their kernels were identified as:
High Fe : NRCG 12291, 12148, 11088 12880, 11236 (500-1000 ppm)

High Mn : NRCG 11126, 12291, 3533, 10820, 12321 (above 40 ppm)
High Zn : NRCG, 11868, 3648, 12321, 1086, 11925 ( above 50 ppm)

High Cu : NRCG 12746, 9966, 10820, 11088, 11276 (above 14 ppm)
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pROJECT 05: STUDIES ON GR
CROPPING phiisbii s o BASED

(DEVI DAYAL, |. K. GIRDHAR, P. C. NAUTIYAL AND K. K. PAL)

1 croppingd systems

1.4 Lond
|nformation is available on cumulative [ ili

forw'hole C_rOPPing Systeme. Alongterm exper;i:?\:v?t; ;Zidpuoi:?:”“izﬂd ulpbm th;“' " r'un
oystems viz., mono cropplno of groundnut, two intercropping systfms (W::TJ asT C.:Opplng
pigeon pea). aod two seqoentral cropping systems (groundnut-wheat and gro I d petar hml was
gram) Was I."'T!ated during kharif 1998 under different combinations o? :)run " —wd?at-greeh
certilizer regimes to study the nutrient dynamics and crop sustainabilit ifs:mc " morgamcf
ompletion. the following changes in yield of kharif groundnut and soil pr:oertieesrviz:: r;;:::ez

_term experiment i .
P on nutrient dynamics in groundnut based cropping systems

P Among the cropping systems, pod yield of kharif groundnut was the maximum (1365 ka/
ha) in groundnut—wheat-green gram cropping system
K Organic Carbon Content in the soil was the maximum in G+PP intercropping system
° The activities of PSM and the fluorescent pseudomonads were higher in
rganisms weré the

groundnut— wheat sequence whereas the activities of these microo

least in sole groundnut

e residual effect of FYM applied @ 5t/ha during Kh
ose of fertilizer (RDF) on grain yield of wheat
m and it increased grain yield of green gram by 11.3% over
100% RDF. Fertilizer dosé applied to wheat significantly influenced the grain and straw yields of
wheat. The highest grain yield of 3289 kg/ha was recorded when combination of inorganic (50%
RDF) and organic (FYM 5 t/ha) was applied. Significant reduction in grain yield (9%) was
observed when fertilizer dose was reduced to 50% of RDF compared with that recorded under

RDF.
Grain yield of green gram was not influenced signifi

treatments of wheat. HoweVver, when fertilizer dose to green gram wa

ngniﬁcant reduction (11 6%) over 100% RDF was noticed. The maximum gr
hawas recorded under the treatment of groundnut (50% RDF+ FYM) wheat (100% RDF)

~ gram (100%RDF).

arif along with 50% of the

Th
was evident pbut was more

recommended d
pronounced on summer green gra

cantly due to different fertility
s reduced 10 50%,
ain yield of 1105 kg/
green

'Aveﬂable nitrogen (NH, N and NO, N) in the soil after harvest of wheat and green gram
soil had higher nitrogen (43.575 ppm) in G-W-G croppind system than thatin G-W
content of soil (0-30 cm depth) was also

N 34.405 ppm)-M
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G-W system'.' It is niafr{ly.b.ecﬁ
G

G-W-G system than in |
f green gram (599-978 kg/ha) was incorporated into the soj| afte M"‘o
sed available nutrient in the soil. r DiC"-.inq

j

ntin groundnut+p|geon pea intercropping system

mely monophosphate, diphosphate and t”phosphat

f P (50, 100 and 150% RDF) in groundnut+ Pigeoy V"an

plled as basal apphcatlon at the time of SOWing, Th p g
f'ftt

signifi (:anﬂy ‘higher in
 system, crop residue 0
’ of pods that helped inincrea

1.2 Phosphorus manageme

Three sources of P na

-fevaluated under three levels 0
i 'tntercrOppmg system. All the P was ap
RS year result indicated following:

ded 39.9%

was significantly higher under triphosphate thap,
l.lf']‘:l'e

@ Solegroundnut yiel less under friphosphate than under monophosyy,
| ate

e  Sole pigeon pea yield
monophosphate
d under mtercrop did not vary significantly among the three soure

s slightly less under triphosphate than under mono phq
Sphat

~ Response of intercrop groundnut to monophosphate and triphosphate was q
s whereas it was linear for diphosphate. The highest response was observed to monophg sdranp
followed by triphosphate. Intercrop pigeon péa responded linearly to all the three source Phate
i was the highest for triphosphate followed by monophosphate (Fig. (1) and (2) ). Sangjy

f;..i-'-.-:,_""' i 2 Dry seedlng m ramfed groundnut

P ~ Groundnut cv. GG 2 was sown 15 days before onset of monsoon and at the i

monsoon The seeds were treated with different chemicals (CaCl,-1%, Thiourea-1%, Slme of

acid-0.25%, and Ethrel-0. 25%) and shade dried for 6 hours before sowing . Data on alicyliq

emergence at different interval, DM of plant and yield and yield attributing charact;rzedjmg
Were

recorded. The results showed the following:

L2 Seed treated with CaCl2 (1%) and Ethrel (0. 25%) gave significantly more plant dens;
recorded at 15 and 30 DAS than under control sty
Plant under above two treatments had mor

e dry matter recorded at 30 D
& g/plant) than under control (6.85 g/pl) e

o Yeld was s:gnn" icantly hrgher under the
se two treatment
| control (1022 kg/ha) s (1211-1281 kg/ha) than the

I :
rrespective of chemlcal treatment dry seedrng recorded 23.8% higher pod
compared with that recorded under onset of monsoon sowing PO

o : Gro_undnut yiel

o P content in groundnut wa

r?epegement in irrigated groundnut
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water == > GG 4,GG6, TA
| cultivar® viz., GG 2. '  TAG 24 and TG 26 using the

(oopingd single sprinkler line in the centre of experimenta |
by 10 achieve overlapping moisture pattern along the |j
n

i . . e and .
the lin€- water gradients were applied in 4 stages, (1), upto BOQ:jadlem water supply across
DAE) (2) 30-60 DAE (3) 60-90 DAE and (4), ays after crop emergence

throughout cro

‘ 5 S y o )
was applied at 50% depletion of available soil moisture from thz sce;zspor;':-hg o aa
' tle 0-50 cm.

single sprinkler line source design
ock. Sprinklers were spaced at 6.1

The most sensitive crop stage to water deficit was worked out. The val fBf
; alues of B for

argence to flowering stage were close to unit value, which indicated that this stage was less

censitive 10 water defi.Cl't. Among the stages, pod formation to pod development stage was more
_ensitive t,? water deficit as the value of B was the highest (1.36-1.49) followed by flowering to
od formation stage (1.29-1.46). ArTwng the genotypes, GG 6 was the most sensitive (1.31) and
the TAG 24 the least (1.20). The highest yield with Et max. was recorded for GG 2 followed by
TAG 24-

As moisture deficit increased from Field Capacity to deficit state, soil temperature

. recorded at 1400 hours (0-5 C":' and 5'1?’ cm depth) increases linearly from no deficit (38.9° C)

1o severe deficit (45.9° C). This led to increase in leaf temperature from 44.3° C to 48.7° C).
HoweVver, genotypic differences in leaf temperature were observed.

The available nutrient (N, Ca, Mg) in the soil under different soil moisture gradients was
also measured. The available N decreased consistently with increase in moisture def'!c‘\t.
However, N0 such trend was observed in Ca and Mg.. Thjs suggests that different nutrient
management strategies have to be followed for deficit irrigation.

Fig. 1 Response of intercrop groundnut o different P sources
ig.

700 =

450 100

P levels

. i of P
Fig. 2 Responce of intercrop PP to different sources

3000 //——1
" -| 1 1
-k
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Wos :MANAGEMENT OF EX
MAD ISTING
EMERGING PROBLEMS OF SoIL 'AND
" ALINITY FOR GROU
RODUCTION vy

(1.K. GIRDHAR, DEVI DAYAL, P.C. NAUTIYAL AND K.K. PAL)

£ SALINE WATER IN GROUNDNUT-WHEAT CROPPING SYSTEM IN BLACK CLAY

pvailabllty of good quality water for irrigation in arid, semi-arid and coast i

miting factor and farmers have no option but to‘ use saline wate(r}aflzr?:r:egl?: X :rfc:h:
ndnut—whc.eat cropping system was evaluated using saline water irriga%don ?n sa‘ﬁné
|d experiment was conducted at NRCG Farm for three years starting from 2002
ear 2002-03 and 2003-04 has been already presented in the previous Annua-l
|, the above said experiment was repeated in the year 2004-05. In this season

ation water (0.5, 2, 4 and 6 dS/m) and five cultivars of groundnut
es the

country iS li
Hence, grov
plack soil. Fie
The data forthey
Reports. As usud

also four salinity levels of irrig
(Gangapuri, GG 2. ICGS 44, JL 24 and MH 2) were tested in a split plot design. Besid

ontribution of rainfall, four numbers of irrigations with saline water were applied at sensitive
stages of the Crop during September and October 2004. It was found that plant height, pod
yield, haulm yield, 100-seed weight and shelling percentage was significantly affected by saline
water of 2 dS/m and above over the control. Germination and days to 50% flowering was
delayed by 310 4 days by the high salinity of the water. Soil salinity build up varied from 2.0t05.1
dS/mas a result of saline water irrigation (0.5t0 6 dS/m) during the crop cycle. This increased
soil salinity as @ result of saline water irrigation decreased the osmotic potential from -0 72 bars
.1 84 bars, which aré reflected in decrease in water uptake by the roots and subsequently

to
ion, which further decreased the yield.

reduction in plant transpirat
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PROJE TECH AIN

o GRO UT.I%LNOUG;ES FOR pggl'NE,(‘)’?ODuchN
TRADITIONAL :I;’ETIVANON :ﬁ" s,
NORTH-EASTERN |ND|As OF EASTERN ‘?I:'D

SINGH AND K.K. PAL (NRCG) AND D.P. PATEL, G.c.
» B.L. MUNDA, M. D
» M. DUTTA, NP,

b
S.LGH, ' A PATHAK, A. K. VISHWAKARMA, L C. DE AN
] . . D
_ (ICAR RES. COMPLEX FOR NEH RE“é?g’j)‘]’M' RAYCHOUDHURY

1 Experimentations in North-Eastern Hill regions

To prowdt? suitable cultivation technologies, following collaborati )

Lcted at various centres of ICAR Research complex in North-E 1:*9; experiments were
-East Hills. The results

of

cond
nts are summarized below:

these experime

1.1 gvaluation of recently released cultivars and nutrient efficient |
lent lines

The field experiments were conducted under rainfed condition
genotypes comprising of recently released cultivars and nutrient efficient\rhere 36 groundnut
for their yield, and tolerance of Al-and Fe-toxicities and Ca and P deficienci:es Werel evaluated
ranged from 750-3170 kg/ha against 940 kg/ha of the check (JL 24?1: '3; ;::\i: of thz

yaan

cultivars
-2087 kg/ha against 671 kg/ha of the check (JL 24) in Tripura, and

410-1270 kg/ha in Tura, 522
353-2034 kg/ha in Mizorum.

The study reveals that at Barapani, all the cultivars performed better than JL 24 except
VRl 4 and DRG 12 in terms o pod yield. Highest pod yield (g/ha) was observed in BAU f3
d at par with CSMG 84-1 (30.8), ICGS 76 (29.3), GG 13 (27.8) and TKG
the cultivars M 13, TG 26, ICGS 76, ICGV 88590 and DRG 12 were high
par (Table 1), and ICGV 86590 and CSMG 84-1 were high yielderin

Tura. At Basarin Arunachal pradesh the high yielding genotypes were NRCG 1308 (1796),

7599 (1853) and GG 7 which showed more yield than JL 24 (1450 kg/ha).
At Mizdrum, where the soil is highly eroded and acidic, the cultivars TKG 19A, S 84, JL
24, JL. 220, GSMG 84-1, ICGV 86590, FeESG 10-1, and FeESG 10-3 showed more than 1500
kg/ha pod yield and more than 1000 kg/ha seed yield during first year. HOWeVer during second

G 19 A, ICGV 88448, NRCG

year all these genotypes along with GG 20, TG 26, ICGS 76, TK
1308, 7206, 7471 and M13, showed more than 2000 kg/ha yield. The high yielding groundnut
to ELS, LLS and rust diseases and hence

ge ;){p,g_s,';:},ﬂ{ergalso tolerant of Al-toxicity, resistant
in NEH region.

(31.7); which was foun

19A (26.1). At Tripura,
yielder and showed yield at
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Table 1. Evaluation of groundnut varieties at Tripura -
Pod (q/ha)  Haulm (q/ha) 'Shem
Ing (%)

Groundnut
SG 84 % 24.4 25.6 75
VRIZ: 54 10.90 17.4 78
M13 : 228 i s 283 76
JSP 19 24.5 34.8 72
TAG 24 10.9 14.4 71
CLTGHT: 236 " 236 63
CSMG84-1 239 239 82
FeESG 8 134 13.4 72
FeESG 10-1 8.5 8.5 75
FeESG 10-3 9.4 9.4 71
NRCG 162 14.2 14.2 76
NRCG 1308 15.4 15.4 78
NRCG 2588 14.7 14.7 75
NRCG 3498 10.8 10.8 76
NRCG 4659 17.9 17.9 68
NRCG 5513 15.8 15.8 80
NRCG 6131 20.9 20.9 51
NRCG 6155 21.0 21.0 85
NRCG 6450 166 16.6 T8
NRCG 6820 17.5 17.5 68
'NRCG 7206 14.2 14.2 75
NRCG 7599 21.3 21.3 69
PKVG 8 13.0 13.0 75
JL24 15.1 15.1 84
Mean 16.7 16.7 74
CD (5%) 6.8 6.8 -

1.2 Screening and evaluation of germplasm lines

The latest set of 100 germplasm lines of groundnut from 2004 onward were gro.,
acid soils having nearly pH 5.0, under fertilized (50 kg/ha P + 2500 kg/ha lime) and Un;er?
(control) conditions and assessed for pod yield and their tolerance of Al and Fe toxicitie:
and P deficiencies at the hot spots identified for screening for soil acidity and Al-toxicity foo: ¢
upland of ICAR Res. Complex, Imphal (Manipur) and Barapani and "Tilla' lands at Lembuch=
(Tripura). The tolerant genotypes identified were NRCG 5513, 6820, 4659 3498, 11897 -

11860.

Higher root length, pod number and yields and their higher relative values in unfer:
ized one, coupled with high P and Ca content in seed, and high Ca/Al anc-
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ere found to be asseciaied wilh Altoxicity tolerance i groundnut in acid sofs of NEH
$0

ratio

jon. y
ed Further, the performance of 100 genotypes was eyajya

e ted during rabj seaso
hene mulch as well as under control conditions at Barapani where the grounnut n under
g 05, 7244, 6620 3892, 162, 7599 and ICGV 9633 SORRONReR
C L]

3 performed wel| und
‘ er
o turther tested during the present rabi Season at Barapani S

Thes®
1‘3 [[‘ltegra

The Field experiments weret conducted to compare the effects of
nulrients P Ca, K, Mo and B) and biofertilizers, PS\ and PGPR (PPB)

in acid sOIIS

ted nutrient management in groundnut

organic and inorganic
on groundnut production

|n Tripura application of PGPR enhanced the pod yield to 1667 kg/ha as against 1369
kgiha in control. Application of P50 and K50 along with PGPR caused 1964 kg/ha yield which .
was highest and 43% Ly than the control. At Barapani also the PGPR 4 was found beneficial
o increased yield with groundnut var. ICGS 76 (Table 2).

Table 2 Effect of PGPR on groundnut productivity at Tripura (kg/ha)

“Treatments Pod Haulm
"o control 1369 2380
T1 10 t FYM/ha 1488 3571
T2 P50 1012 2976
T3 P50+10 t FYM/ha 1488 2381
T4 P50+K50 893 2230
5 PGPR 1667 2520
T6 10 t FYM/ha+ PGPR 1667 2630
T7 P50+PGPR 1488 2435
T8 P50+10 t FYM/ha 1548 2625
T9 P50+K50+ PGPR 1964 2730
CD (5%) 250 -

1.4 Experiment on organic farming

" Various organic farming approaches were tested in Tripura, Meghalaya and Manipur
taking ICGS 76 groundnut cultivars in Tripura and Meghalaya and TG 22 in Manipur. The result
fébééiéd’tﬁat organic fertilizers showed its superiority over inorganic one and FYM (at 10 t/ha)
 alone was the best for highly eroded soils of NEH region with as high as 2220 kg/ha pod yield
. _ag'ain_st_ 896 kg/ha pod yield at Tripura (Table 3).

In Tripura, application of NPK (30:50:40 kg/ha)+Lime (2.5 t/ha), NPK (30:50:40 kg/ha)+
ha)+ PGPR+PSM+Bradyrhizobium, and cowdung (10 t/ha) produced. 1.5?21 182.5
d, Spectively as against 896 kg in control. The promising organic
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ha) Compost, mustard bir cake (1y
ha]

[ anq

er were cowdund (10t/

sources in decending ord
(5 t/ha) produced 13.5-52% more .

Gliricidia green leaf (Table 3)-
atio
pination with NPK produceq 4 Vie
4 to iy

Ina residual trial applic f
green lea’ of Gliricidia (5 t/ha)

the other hand Subabul leaf (5 t/ha) produced maximyy, Sy,

30 -,

df_{l

n of cattle manure
ha) in com

over control. The
more pod and haulm yield. On

~increase in yield. i
groundnut (Variety ICGS 76)

Table 3. Effect of various organics on
: ] Pod yield (q/ha) Haum
/

Treatments : s e E e
8.96

. TO control
T1 N30P50K40+ Lime (2.5t/ha)
T2 PSM (Bacillus polymixa)+Rhizobium L 36.80

(TAL1 00)+PGPR4 (without fertilizer)
T3 Cowdung (10 t /ha) 22.2 39,20
T4 Mustard oil cake (10 t/ha) 15.8 25 6
T5 Compost (10 t/ha) 16.20 245
T6 Gliricidia green leaf (10t/ha) s 14.5 20,
T7 Subabul green leaf (10 tha) - 12.2 185
T8 PSM+Rhizobium+ PGF’R4+N30P50K4O 18.25 2 4'2
T9 Farmers practice (20kg P+37.5kg K) 1.7 30 '20
- SE (@) 2:5 5 '25
CD(5:%) 5 5 s o 4.8 9'30
In Manipur, application of Mustard cake (@1 t/ha) increased 51% pod yieldﬁoh““‘““
with Bradyrrhizobium it increased 102% pod vyield ovveir Ezntrol.
Niro|

but when it was combined
However, application of NPK (
control. FYM @ 10 t/haalong with Rhizobiuminc
Maximum pod yield of 24.3 q/ha was obtaine

30:50:40 kg/ha) fertilizers showed 46% increase in pod yie|g
. e ‘v’\'

reased the pod yield over NPK and NPK +L%.
Ime

d with 5 ttha FYM+0.5 t/ha Mustard caje -
C E. 5

Rhizobium.
: In B;.arapar;i also application of FYM (10 t/ha) was superior and showed 2766
yield as against 1533 kg/ha in control and 2783 kg/ha with application of 30:50:40 k /F;gfha pog
: : e a/na NPK +
n of PSM+Bradyrhizobium + PGPR + Biocontrol ager(
nts

2.5t/ha _I‘_ime. Interestingly the applicatio
could ' i yi ' |

uld produce 2483 kg/ha pod yield. It was noted that application of rabbit slurry, cast

, ercake,

farming approaches.
1.5 Nutrient Management in bold-seeded groundnut

NE region ' imiti
gion, a_g wate_r is not a limiting facto, groundnut shows its full potential and has 2
r_y_._g____r_owdnut..However, there are reports that when planied
tl__p_n_of kernel. Thus, an experiment ¥

niig
U2

led ICGS 76 groundnut with v2

b g
T WHAS
ag

i
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combinations of nutrients 3tdaartapani (Tab‘1e 4): Two years of experimentation showed that in

oneral the bod seed 9“;“'? Ir:j“ showed high yield and interestingly all the treatments showed
g nificant increase |.n pod yie over. co‘n.trol (T1). Highest pod yield was recorded with T8 (3244.
- 7 3302 kg/ha) which was found significantly superior to T3, T5 and T4 but at par with T7, T6
and T2:

1.6 Experiment on long term fertility trials

Looking to the dfepletior.\ of nutrient from the soil through uptake by crop leaching and the
regular practicé of shifting cultivation in NEH regions an experiment on the assessment of the

qutrient status of th‘? ‘50" need to be investigated through long term fertility experiments to have
2 long lasting fertilizer recommendation by taking recently released groundnut variety.

Accordingly a trial was started at Tripura with various treatments. The experiment will be
repeated for three to four year and conclusion will be drawn.

Table 4. Nutrition of bold-seeded groundnut (ICGS 76) with various nutrients
51 No. Treatments
e

Yield (kg/ha)
' 2002 2003
1 T1Control 2427 2052
9 T2N20(kg/ha) + P50 (kg/ha) 3073 3052
3 T3N20 (kg/ha) + K100 (kg/ha) 2969 2822
4 T4 N20 (kg/ha) + Lime (2.5 t/ha) 2740 2500
5  T5N20 (kg/ha) + P50 (kg/ha) + Lime (2.5 t/ha) 2917 3167
6  T6N20 (kg/ha)+ P50 (kg/ha) + K100 (kg/ha) + Lime (2.5 t/ha) 3146 3193
7 T7 T6+ Boric acid (13 kg/ha) 3177 3167
g T8T6+FYM(10t/ha) 3302 3244
C. D. (5%) 283 340

1.7 Experiment on the date of planting and cropping system

Looking to the different cropping season an experimentation on the date of planting
were initiated to find out the suitable cropping season of groundnut in NEH regions for fitting it in
the traditionally followed cropping systems. The experiment was conducted at Barapani and
Mizorum. At Barapani among the 6 dates of sowing at 15" and 30" May, 20" June 10" and 30"
July and 20" August, the yield was maximum when the crop was sown on 10" July for
groundnut varieties ICGS 76 and TKG 19A with yield of 3180 and 2720 kg/ha. In Mizorum among

the 5 dates of sowing at 4" 15", and 30" June 15" and 30" July, the highest yield of ICGV 86590
was when the crop was sown on 15" June with yield of 2660 kg/ha.

2 Basic studies on Al-toxicity at NRCG

a4 Screg_ni_ng of groundnut genotypes

e groundnut genotypes were screened for their tolerance of Al-toxicity where
enotypes tolerated 1000 uM of Al (s AICI, ) till 25-30 days after sowing
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subsequently on plant growth ,
Bre

er on Al-toxicity symptoms on roots and
duction in growth and yields. Based on these parameters and re|y;
Ve

under normal and Al-stress conditions, the genotypes ICG 113
howed comparatively more tolerance than others. &,

s responsible for P re

~ (DAS), but lat
~_noticed causing re
- performance of the genotypes
GG 3, NRCG 3498 and 6919 8
sting of soil microbe
d soils

ltures were isolated from the acidic soils collected frg
H Region. However these materials will be shared Wi::
hese two phosphates solublising bacteria (one fluorescep,
domonas) showed good solubilisation of Tricalciyy

2.2 |solation and te lease and high nitrg

fixing Bradyrhizobium in aci e
" Bradyrhizobium and PSM cu
pur and Barapani in NE

rking on acid soils. From
fluorescent Pseu

- Tura, Mani
~ scientist wo
- and another non-
.‘:"_':"plh:os,'phate. :

[Es Jiibietfud aleir s
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PROJECT 08: GERMPLASM MANAGEMENT OF CULTIVATED

GROUNDNUT
A.
WILD RELATIVES, || O 0 EA L) AND TS

OPAL, S.K. BERA
(K. RAJG » V. NANDAGOPAL, S. DESAI AND V.V. SUMANTH K
V. UMAR)

GROJECT 01 : COLLECTION, EVALUAT
, ION, DO
oOF CULTIVATED GROUNDNUT AND RELATED ARAC\-?!%MESEE:-"EZN BRI

1 Acquisition of germplasm

The working collection is enriched at th

e Centre by assemblin {
. i g 2346 accessions from
Jarious SOUrCes: .The ‘CdRISAT, which is the major donor, has provided 2238 cu\uv::ed
4 roundnut ailccesstir_'lsha.n 60 wild Arachis species under the repatriation programme. Rest of
the accessions, which included released cultivars, registered material and land rac.es were

assembied from six different sources.

2 Supply of germplasm

| A tc,)ta.l of 1899 accessions wenle supplied to 28 indenters; a total of 682 accessions were
supplied Wlt‘hln the cer?tre', 956 accessions to AICRP centres and rest to six other organizations
The accessions supplied included land races, released cultivars, wild Arachis species and other

promising accessions.

3 Multiplication of germplasm
3.1 For long-term conservation

Being one of the National Active Germplasm Sites (NAGS), a set of working collectio!
has to be deposited in the National Gene Bank at NBPGR, New Delhi for long-ter
conservation. Multiplication of 320 accessions representing Virginia bunch (HYB): 119, Virgir
runner (HYR): 67, Spanish (VUL): 92, and Valencia (FST): 11 types and unknown 31 v
undertaken. The yield recovery was poor in many of the accessions due to erratic rain fall. ¢

130 accessions could be deposited in NGB.

3.2 Under repatriation programme
i Under the groundnut germplasm repatriation programme in collaboration with the \Cl!
‘Patancheru, a set of 442 accessions (VUL: 101, FST: 30, HYB: 113 and HYR: 110, U?
e sowing of crop was delayed due to late receipt of seed material. M‘;\:
received in some of the accessions was |ess. These factors resultes

cient quantity of seeds of 60 sccessions only could be sentto NC

was multiplied. Th
e seed quantity
overy. Suffi

—
—
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ik characterized for Varig,,

] dnut germplasm | o
ization of grour’ ; d HYR: 475) N
4 Character! s daccessions( yB: 25an o scored for 18 qualitative anq .
A set of five hunare 4 year The collection ations on four randomly selecty
descriptor states for iy Setc ohenophases including Obscfop (7), flower (3) stem (2), leat 7)
quantitative traits at d'ffe.’ren R traits included were afie traits showed variation for Majorjy,
plants from each accession- Eheield (6) Although quantatl": descriptor states. As the collectjy,
ant (7). 909 (19 et (j')dannot }c’:over the entire SPE° mh(;d salmon and rose testa and a g,
of the traits, th€ variation d! ajority Of the access! ns Sriptors for pod traits did not shoy,
pelonged to NyPOI2S= tipe:r;d purple colour testa. TN d?: is given in Table 1. Higher vaq
accessions also had “fh' 'T‘t for important agronomic trai g " dicating more variation,
higher notes: The variabill Yd for NSB NMP NIMP, pPMT an n
bserve ] ’ : '
+20.0%) of cviwas 095 irs :
tﬁe collection for these traits ions for ,mportal'lt ag ronomic traits
SS
Table 1. variation in 500 germplasm acce ol :
A AGCGSSEOI'IS : _' : MaXimum Average CV
Traits Minimum =
¢ Minimum_Maximum Average fg 21.0 25.0 235 44
. pFF. 210 25.0 24.0 b 4720 135.0 1299 23
§ ptm 1040 1380 130.0 L Gaa 93.3 69.3 178
¥ pis - 387 97.0 65.0 1117'3 ! s i ko
) ek 60.0 46.8 8,32
|t Qj ;5 70.0 605, 0 1.8 23984 62.3 50.6 138
| LPB j 3 i 4.0 1.9 38 11.5 4.2 30.2
ISgBB 13 24.8 7.0 58.1 9.0 23': 1?‘3 2;?0
NMP 15 22.8 5.8 542 58 2 iy 3
i i 5 257 70,3 5.3 . 475
‘NIMP 0.0 10.5 0. - 8 104.9
Wl gog . ars . 012 144 82.4 128, 9 107
B s s05 81 594 73.7 67.0 59
SMK. ' 6921 982 960 56 667 97.0 90.2 6.0
HSW . 17.0 604 . 424 8T 264 64.4 49.0 15.5
PRUT | 125 1251 592 344 376 120.8 84.5 27.5
\PYP 13 17.4 6.8 40.7: 3.7 26.8 11.8 37.8
DTM:Days to maturity, PLS:Plant spread(cm), LMA:Lenglf

- , [DFF:Days to 50% flowering,
main axis (cm), LPB:Length of

e
dary braches,
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primary branches, NPB:No of Primary branches, NSB:No. o
NMP:No of mature pods, NIMP:No of immature pods, HPW:100-pod mass
-Sound mature seeds (%), HSW:100-seed mass (g), PPMT:Poc

§
[




essions having b
List of ac€ g better agronomic traits over r
espective cont
rols

2.
abl®
- uri ° 3689,41
ghelling °" 4187,5801,1369
400 s_eed mass :eﬁ g 5875,10190,10199 1201‘35820.3258‘13323
pod mass(g)frlﬂ >t > 3122,3123,3124,2063,13753,137
. - ' ]
pod yield Gl 4372,5849,5084,6000,13734 137?;; 1
Released cultivars ! 12756
Twenty- WO n.eleas;d V:net?es (VUL: 13, FST. 01, HYB: 05 and HYR: 03) of f
sown N il omized Block Design for characterization. T:\Z v:\:r tb e
" ieties were

har or 20 qualta™e fne 25 qu_""““tative traits. The observations on f
Ge|ecte plants Wer® l':CdOTdKEd f;rt plant traits. The varieties Kopergaon 3 ancic:)T(Eno‘;zr ;andom"y
5 ark r e '
gesta an BAU 19 ha- " r BeSRe1Sta_ Rest of the varieties had either rose or Sa‘mohad red
ong the vare i had smooth pods. Some of these traits can b . C°;°Uf
e used as

shind features of the improved varieties.

ation of traits under DUS testing
Ninety-four released varieties of groundnut (VUL: 47, FST: 03, HYB: 22 and HYR:
four botanical grougs v'vere sown in a R.B.D. in three replic.'-;tions: The varieti s
rized for 18 qualitative and 18 quantitative characters. The confirmatio:\esfw e
was done- gome of the traits could not be confirmed due to the poor expres:iotrfsi
ate The analysis of data of selected traits is given in Table 3. The maximum yield w:
py GG 11, GG 13, LGN 2and M 145 ranging from 95 g to 101 g/m? compared to othesr

estd-
distingu'

ecovere
Jarieties
Table 3 yariation in quantitative traits among 94 released varieties
w/ﬂ Max. Mean MSS. CD
LLL 29.90 60.40 47 .61 82.208** 0.49
LW 14.63 24.63 19.50 17.377* 0.26
LW 1.93 2.83 . 245 0.085** 0.03
0SP 9.17 63.70 24.11 250.804** 2.09
TSP 36.30 90.83 75.89 250.809*" 2.09
PDL 19.33 34.33 25.19 29.308™* 0.50
PDW. 9.33 14.67 11.30 82017 0.20
SDL 9.17 16.00 11.81 7.422* 0.20
SDW. 5.67 8.27 6.74 0.858** 0.20
HPW 43.43 150.23 70.45 1025.752** 2.20
_:SHE 41.63 76.90 59.79 114.247* 1.80
' 59.87 89.03 77.01 105.872" 2.30
22.07 53.53 32.40 100.521™" 0.60
407.830™ 2.20

101.13 45.02 1

50
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Leaflet width(mm), L/W=Length/width ratiq
0

=Leaflet length(mm) LLW=
ds, TSP= -percentage of 2 seeded oods PDL=Poq 'Engt Sh,
—Seed length (mm), sDW=Seed width (mm), HP h0 mm
0

cent of sound mature seeds, HSW~ p%
100 Seg,

[LLL=
percentage of 1 seeded po

ppwW=Pod width(mm), SDL
)weight, SHE=Shelliny percent, SMK=Per

mass(g
mass(g), PPMT= Pod yrefd(g)/mZJ
collection for ABC and A“’D
ns (VUL: 73, FST: 47, HYB: 32 and HYR 15) from core g
Ollec hgn
Ste

wn in the last week of July in two rephcatrons The leaf ang
angalore for analysis. The observations on randomly seleg
aulm weight, shelling percentage hundred seeq mase teg

tion of the crop was poor at the time of harvest, the
A™D js yet to be received from UdA
§,

4.3 Evaluation of core
A set of 200 accessio
developed at the Centre was SO

samples were sent to UA.S., B
five plants were recorded for dry h

sound mature kernel. As the condi
could not be lnterpreted properly. The data on A“"C and

Bangalore

4.4 Mini-core collectlon from ICRISAT
A set of 184 accessions (VUL: 64, FST: 38, HYB: 42 and HYR: 40) received from ICR)gy,
T

representmg mini.core collection was sown'in an Augmented Randomized Block Design wij
respective checks wz,, GG 2, JL 24, Gangapun MH2 GAUG 10, M 1 3, GG 20 and Kadiri 3 Thh
~set was sown to study the extent of vanab:hty in the collectlon The accessions we X
oharactenzed for 18 quahtatwe and 31 quant:tatlve tralts rncludmg observatlons :
morpholog:caf traits on four randomly selected plants. The collection showed considerable variati On
for no. of secondary branches, number of immature and mature pods pod length, 100 pijg

weight, 100 seed weight and pod yleld. The list of traits and the variation is given in Table 4

4.5 Variability museum :
About 45 germplasm hnes having the varrablhty in the Ieaf colour Ieaﬂet shape and size,

- standard petal colour, stem and peg p:gmentatron pod s:ze constrrctron beak and reticulation
etc was maintained as a variability museum for demonstration purpose.

5 Maintenance of Wild Arachis Species
Ninety-six accessions representing five sections: Procumbentes (06), Erectoides (04),

:erachffd(49) Heteranthae (02) and Rhizomatosae (35) accessions were maintained. Out of 60
Omw wild Arachis accessions received from the ICRISAT, 15 new accessions were sown but
y seven could survive. Periodical harvestmg of seed forming wild 'species was undertaken to

enhan
matureci;he 5,390' quantity. The shelling percentage, hundred seed mass and percent of sound
rnel were also recorded in the accessions having suff cient seeds quantity. The

coHectfon aval!able in the field gene bank is as under
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//ff
jff.ioﬁ’"" Accessions

Arachis 49 Species
Erectoides 04 0
Hetera nthae 02 (()Jz
procumbentes 06 03
Rhizomatosae 35 01
Total 96 27

rcterizalion of Bambara Groundnut (Vigna subterranea L.)

g CN?
Ten accessions of bambara groundnut were characteriz
na . ; ed for 15 quantitative traits
= uahtat“"e -tra|ts. The tG;"e.Cilon was scored for eight qualitative traits and 15 quar:tit:;':\]!i
g yariation was no istinct for most of the qualitative traits except for seed colour The

fraits: - isti
ed" variety had distinct flower colour and pigmentation compared to other

uniswa oy
aLcJ;cessi ons. Much uar;a(’;;:n wacljs ob_served for seed colour and length of petiole, 100 seed weight
and plant stand. The seed weight ranged from 20.8 to 66.0 . In general the pod yield was
50r: S e of the important quantitative traits have been given in Table 5.
Table 5 yariation in some important quantitative traits in Bambara groundnut
accessiOﬂs
,Eﬁ/ﬂi—n Max Mean ————Er—-
DTG - 80 11.0 10.1 — 143
DIF 44.0 50.0 476 5.5
DFF 50.0 55.0 53.5 34
DTM 110.0 120.0 114.7 3.3
LLL 5.0 7.0 5.9 103
LWR 2.2 34 26 13.0
PTL 8.0 18.2 12.0 26.5
PNR 7.3 11.4 8.7 14.6
SHE 71.2 88.3 81.9 6.5
 HSW 20.8 66.0 37.7 35.1
PWP 5.0 24.0 14.2 40.2
LMA 10.8 21.0 16.6 18.9
pLS 43.0 25.4 34.0
o 50 % flowering,

; inati mitial flowering, DFF:Days t
DTG:Days t0 germlnatlo DIF: itial f .
[ : ' LW=Leaflet width(mm), LN\!=Lengthiw1dth

utturn, HSW:‘lOO—seed mass (9), pwP: No. of
pread (cm)]
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7 Conservation | ' \
The seeds of accessions grown in kharif season were properly proc.
$

conservation in medium term storage.

8 Present status of germplasm
The working collection is being maintained at the Centre in the medium terp, stor
' 49C and 30% R.H. In addition a field gene bank has been developed with perennia| rh o 9oy
wild Arachis species and seed bearing accessions. One set of available germplasm, % Aoy
cultivated and wild species has been deposited at National Genebank for long O
“te

conservatron The present status of accessions available is as follows. &,
Place of storage Status No. of ac_c;;;i‘;‘
NRCG, Junagadh Working collection ' 8934 A T
-do- Wild Arachis species 96
NBPGR, New Delhi Base collection . "8511

Sub pro;ect 02: Screenmg of germplasm for biotic stresses

‘ (K Rajgopal and V Nandagopal)

L L Forty-f ve genotypes available in vanab;hty museum were screened for Groundnyt

- Miner (GLM) dunng kharif 2004. The percent damage ranged from 3 to 67. The genot N
 NROG's 10628, 12698 and 10818 are found to be resistant. Hpes

Out of 259 genotypes screened (repatriation material) for GLM in epiphytotic congjjj,

: dunng kharif, 2004, following ICG lines viz.,, 12367, 12620,12621, 9981, 7846, 15119, 117;8

2482, 3037, 4032, 5403, 9889, 2701, 2748 and 4248 are found to be resistant recording leg
s

than 1% damage mc:dence

'Sub project 03 : Development of Germpla:rn Resources Information System (GRIS)

" (K. Rajgopal and K. Sumanth Kumar)

. .Th_e.'l information generated on 775 accessions characterized in kharif 1998 and 525
-_.:fa:g.c.:_e_ssrons in kharif 1999 published in the form of two catalogues has been reoriented using
Mgﬁq(_database server. Various types of searches have been developed based on NRCG
umber, ICG nu_mber, habit, country and variety. The data can be retrieved within the intranet

Scanned with CamScanner



4ued / (6) piaiA
:mo_mn mc___m:wnm_Im Em_mgavmmmE
_m_uoa mﬁBmE

: - : W punos Jo yuaosad=XNS 1
; : A pod=LNdd (B)ssew ummmoorgml spaes m::m, % : 5us| PO _2ad
8% a&uﬁaﬁw& m_n_% paas=Mads (ww) yibua| PeSS _1as ‘(wu)yip’ pod=Mdd AE@ u3 _AErum_m_m 1ad S BueTvi
e Lﬁm%q Q:NmEE;o oN:dWIN ‘sayoelq £1epuo22as 40 ‘oN:gSN ‘sgyoueld frewid Jo Em:m.ﬂ.mn_ld | .
» .IIIlIIIlIIIIl . . .
oL | GO Z6¢ goL | L9k gg| €tV z'9| 80¢ ¢'L| dAd
ce6 | LES L 998 ¢l 6'Z|LNdd

1’85 A
p'Z0b [L9V) ) 08¢

oszl (648
Bl | S e
GCS L 2€| 784 9'1Z| MSH
| 7

6cy poc | L8C
g'0L| MNS

llllllllllllllllnlll -
gL | 905 y'9g | O'bY VA
Illlllllllllllllllllulllllllllllllllllllllllllllllll‘lllll‘ll - . - -
G9| G¢6 g6 | v¥8 LTl c/8| L96 €69 ool 1¢6 9'86
.lll\u\lllll..llli..!ll.lllll‘llllilllll.\l
ev9 | T gz9| 294 oov| 3HS

9| €29 €89 G99 99| 604 8'G.L
gg9 | L0¢€ 9/8[9SLc z'sz| MdH:

69
%HMH\MM 568 |2 €2t
| 91| ¢8| 0z 8¢l '8 sg| oz gz| §4] SO 5'G| Mas:
| 62 I T R AL —e1 | g1 | vor| 964 | €CH ST Z'L| 108
ol cnjozs[sor| v2] ¥O —g| 22| ovv | gu| 98] OV oel | zoi | 6 2| zor | sma
szl oze| s8] s8| sze]gee] 0% —1 vez | oce| zoe| vee] vee) St ~o1 | voz| 8ve|Otv| €Sk 1C
— | o[ cw| o] ese| gn|on] 02 —ol zw | o8| ev| 622 ¢S] 00C cor | 64| 28|88L]| OF J
s8] 60] 0C ol oz | ez se| €| 62| CC e ey e [ M vz| g2 €0
ol 1| ce| co| oo | co| gu| @] PI° —e1 | cer| g8 o6l | g1 |802) 8| 8V ool| 8¥z| 00 _w
_ﬂmﬁm M_M,MM 7w | cir | o |gee| zei| v | €68 B o | 1es| sL| €| 09| 6€S|ECE g5l
gL| | 62| 0 ; : . : . : :
sl e Lo G T ) A PR AR
S S o [ e} o] =l =2
SHBYD
2 lulw ul co_w_m..

e
syen siwouoibe ay) J0 JWOS 104 UORDS|jOD alo

Scanned with CamScanner

iR




/;;IOTECHNQLOG\

JECTO |
PRO THE CH ARACCAL APPROACH
GENETIC ENHA TERISATION ESTO
NCEMENT oF GrRoyn gm D
NUT

R“DH”‘KR'SHNAN‘ LUKE RATNAKUMAR, CHUNILAL
' ’ -

HA
RIPRASANNA, AND ViNGH KUMK. BERA, T.V. PRASAD,

AR

1 mterspeciﬁc Hybridization for gene introgressi
ion

14 pirect and back cross

Wnd.Arachrs aCCESS\f:tr'fs are the major sources for resi

o d,seas‘es, fsreradt B E T ‘resnstance against important

from the compatible species and cultivar, J11 was hybri{ji‘z::ng e o

species (table 1) as po.llen parent from for introgression of foli as' s Par?n" e

SUCCESS has been achieved only in one cross combination b;?\:::nej ‘T “la ;e: ISttance‘ e
. stenosperma.

 gimilarly cultivar GG- _
et in{e i G-2 .\Nas backcrossed with existing sixteen different triploid F
hexaploid F, interspeciiic hybrids for development of back cross population (table 2) E;gnd
e2).BCF
iy

populations will be sown during next rainy seas
: on f ; s ]
breeding programme. or further use in ongoing interspecific

2 BZSid_eS. CHHIVE GQ—ZO, a high yielding variety but susceptible to Sclerotium rolfsii was
hybridized with a resistant interspecific genotype, CS-19 in reciprocal. The F, progeny along
- i . . " - 1

with reciprocal will be sown during next rainy season for identification of molecular marker for
resistance against stem rot disease.

Table 1 Number of crosses attempted during rainy season and hybrids isolated

IEIT.NO. Name of Cross No. of Pollination  No. of Cross pod

1 J11 x A. pusilla 742 324
2 J11 x A. batizocoi 409 268
3 J11 x A.cruziana 454 293
4 J11x A _stenosperma 359 211
5 J11 x A. glabrata 508 262
GG 2 x (J11X A. duranensis F4) 597 244

: GG 2 x (J11 X A. duranensis F4) 463 370

e 1xA duranensis F4 602 351

Sis 549 225

t_-,g‘? N F 4)
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436 \
] 167

GG 2x (J11xA. duranensis F4)
258

GG 2 x (J11 x A duranensis F4) 15
B GG 2% (J11 X A duranensis F4) 11385 -
' 6G 2x (J11 x A. cardenasiiF4) 2 W
GG 2x (J1TXA. cardenasii F4) 56 | #
GG2 x (J11 xA. oteroi F1) 170 66
GG2x (J11 x A. cardenasii F1) 198 &
GG2 x (J11 x A. kretschmeri F1) 133 i
GG2 x (J11 x A. duranensis F2) 196 53
' GG2x (J11 x A. correntina F1) 54 i
GG2 x (J11 x A. helodes F1) - 109 o

GG2 x (J11 x A. diogoi F1) 150 1

CS 19x GG-20 424 171
GG 20 x CS-19 410 g

e

2 g :‘Géneji-at'ion ‘advancement

One hundred and seventy one progenies comprising from F, to E generation,

. developed from different 22 inter-specific and eight intra-specific crosses have been advancgy

t.o the next generation based on agronomic traits and disease reactions during rainy season

-(table 3). Similarly, 15 M, populations of cultivar GG-2 developed through chemical Mutagenegiq
| were advanced in bulk during rabi/summer season. Four F, populations were advance 1, F,

generanon to confirm their inheritance pattern.

_Table 2 Advancement of inter and intra- -specific progenies

rNo Cross Generation  No. of sel. sown  No. of selm
Inter-specific N =
1 1 xA. kretschmeri F3 11 21
2 J11 x A. duranensis F4 18 23
. J11xJ11 x A diogoi F4 1 2
1.x (J11 xA cardenasn) BC1F2 1 Bulked
s - BC1 F2 ; 1 Bulked
1 Bulked

Bulked
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BCF4

A cardenasii

T
10 JRI4X A, Correntind : 1
it | Bulked XF3 Bulkeg
VR‘ 3x A. correntina BCR4
12 JRI3X A, correntina BCF4 1
3 JiX A. dur anensis F2 1 Bulkeq
t EXXA. cardenasii F3 24 Bulked
2 JITXA duranensis - 2 24
11 xA correntina . 5 2
! A. helodes ’ 8 :
e e F2 : ;
. diogoi
9 J11 x A. diog . F2 y .
20 JI XA krets?hmen E 7 5
2 J41 x A. oteroi £ "
0 J11 x A. kretschmeri 7 1 ;
/—_ 3
= Total 128 :
Intra-specific 144
1 cT7-1xSBXI £7
2 J11 x Golden yellow ? 3
F7 75
3 DRx PV r=
10 8
4 PTxDR F7 ;
5 J11xBlacktesta F7 . 3
3
6 GY x Puckered F7 1 1
7 Puckered x Crinkle F7 3 5
8 White testa x PV F7 3 )
Total 39 27

13 Evaluation of advanced cultures
dvanced interspecifc breeding lines developed for foliar

luated along with seven checks (GG-2, GG-20, JI-24,
ing rainy season. Genotypes

| weight along with early leaf

. Three hundred and one a

istances were being eva

9A and TAG-24) in augmented design dur

_qvield/plant, sheling percent 100 kerne
stem ases.

AN ‘l' T,
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check (GG -20) pod yield (

6.8g). HoweVver, thirty

six

_______,_——-—_-_

out of sixty eight genotypes r%m}

years. The final yield evaluation of theg

'She,

{y.@:sp:lr” il:r:; ;z:nu:g‘:: :e;::;tfj tf;l?c;iial during next rainy season. 3&

b 3PGenotypeS «ecorded higher pod yield/plant than check over three seasons
Gér'it:)type Mean pod yield/pl. Genotype o\iﬂlc.eﬂ:'a ::rz:dsm
% over three SEEML,’/_ asons (g,

17 CS-82 T

16 CS-98 14

16 CS-6 14

15 CS-36 14

15 CS-175 14

15 cs-170 14

18 CS-53 14

15 CS-148 14

15 cS-221 14

15 CS-232 14

15 CS-49 14

14 CS-235 14

14 CS-83 14

14 CS-200 14

14 CS-15 14

14 CS-199 14

14 CS-45 14

14 CS-155 14

12.0

1.9
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Genorypes w:th resistance/tolerant to foliar diseases and stem rot pathogen

:45_ hnes 113 lines and 69 lines recorded significantly less scoring than
m rot respectwely under artificial inoculation condition.
and 168 recorded multiple disease resistance
4)-*'08 -77, 86 and 168 among
ases. over last two




iﬁe_é'éeé resistance genotypes \
s t
o Smr

. "I.U-QO 1.83 217 —
i 0.00 0.00 0.00 0.00 s
3.00 200 260 0.00 oS
D A i) 150 ?'32 0.00
i 360: 2567 150 3' . 1788
9:710: 5 -
7.0 7.0 6;:3 Not recorded 1229;;
: Not recorded 25 21

_Genotype ELS LLS Rust  Stem rot
CS-77 2.8 2.8 1.8 19.0
CS-86 3.2 3.4 2.0 15.6
CS 168 3.6 23 12 1.6

EE‘i:;mtqeen interspecific multiple dis ‘ i

Bl iy 56 - P easel resistant lines have been evaluated in replicated

il ..g y ' ason. Two advanced lines, CS-158 and DRPV-18 among 18 genotypes

e ggistered significantly higher pod yield of 1017kg and 1102kg, respectively than check
10kg) and will be confirmed during next rainy season.

Similarly, five advanced inter specific foliar disease resistant cultures viz, code 42, 28a,
g and 28 out yielded previously than check over two seasons and fifty kg of pods each of five
ltures have been produced during rainy season for AICRPG testing.

9% of 18 selected interspecific cultures

Pod yield (Kaglplot) Shelling %

ab!e 6 Pod yield and shelling

Genotype
CS-6 589.2 59.8
CS-37 750.8 61.0
CS-38 615.3 582
Ccs-98 681.1 e
CS-145 688.9 53.2
cs-148 630.8 57.9
Cs-153 9105 540
55.8

CcS-158 1017.2 = _—
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Pod infection (%)

1.8
01
E
26
35
6.4
0.0
2.9
12
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2 "-,pora‘“’" of fresh seed dormancy i Spanishbu\
: ne

'. germination is a major problem in Spanig},
| nsm;cy in spaniSh back ground hybridization
L ma

ta. Abo

el and deeP f‘?: Lenies Thr::; ‘;(r)odays fresh seeq dormancy yq WO mutants v,

P“rpla segreg?' o gn::m and hiave b SN TOWS were idenfeq With 2 1l obserygg
amo"? c‘ Juring rainy seas g €N advanced for fyrp g, fixatio , Jays fresh geeq
'_7-£|oﬁ?‘an L ogen v with purple testa colour bears fregp Seed dormancy wh.n durin

0" g variegated 12518 COIOUTS, respectively o 1% ros

Notbear fregh ¢
ey - - e :
4in {05 S Jormancy may be associated with purple tegtg Colour ed dormancy \ndicating
S '
fres"

e culture for production of Double Haplojq
AN

Oundnul Toi
- 101n
Was Made beyygqn ¢ PO A fresh

_ 17 A callus has been inducted fror_n anther cultured in Ms medium supple :
R < Fiftyt0 90% callus induction was observed in GG2, Tmv 2 TAGr;inmd ) T
- aones: ) s . ; ! ) 'JL24IJ
o™ rata, A rigoni A. pusila, a. monticola, J11 x A kempft-mercao, 411 y 5 dura: s
hl k,efschmeri and tJ11 x A. helodes) I-!owever. Maximum callusing (90%) was aCht?ns:s,
_J1j X 2‘-Sh00t differentiation from anther derived calli was observed in GG2, JLo4a TAGE\fved
'i-n'GG Ia.mlets have been developed successfully in cultivar, GG2 with 20-3ge, rept;atabiht .
. P wing in rooting media. 1 ang
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Fig.-1 Callus induction, callus differentiation and shoot formation from anthers of cultivar GG 2

F) Resistance against stem rot pathogen introgessed

Resistance to Sclerotium rolfsii has been successfully introgressed from wild
background to cultivated background The stem rot resistant genotype, CS-19 is a back cross
derivative developed between TMV-2 as female and A. chacoense as male parent and also
tolerant to early leaf spot, late leaf spot and rust. It is also moderately resistant to PBND, collar
rot and Alternaria blight. The CS-19 a multiple disease resistant germplasm has beef
developed first time at the Center and registered (NGR No.04096). It is a semi spreadnd
 Virginia groundnut; matures in 120-125 days with an average pod yield of 2 to 3 tons/ha Wi
73% shelling out turn and 46.8% harvest Index. Pods are predominantly two seeded and

_contains 48% oil and 26% protein.

62
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ultiple resistant genotype

Fig. 2 cs-19am
11.1.1 Mutant for new plant type developed

; A new mutant with elongated flowering axis (EFA) has been. isolated from the cross

tants of different testa colour. The EFA mutant bears single elongated flowering

e’ 5 e f both main stem and lateral branches. The elongated flowering axis bears
e lieet ”f;deef; in each node without bearing any leaf. The mutant produced three times
Onlfeﬂf{l)::;rznanz pegs synchronously than normal plant type.
mo

mutant

 Fig.-3 Field and close up views of Extended Rachis
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Ay eyl s araciers W
Ll PR

o .-,x'-.‘:.'1*.-*‘.{?.‘1'—--'4:..11{;- |
e asiof genotypesused N0 Y e g
e WRGoRe S
i «RAR Pl1476 160

| 1.! JB; p1 393531 FST

: 1“{15;5?-9 Pl 476183 FST

:: 1177 NCAC 17090 FST

5 5186 p1 298115 HYB

6 13149 203/66 wcG 190 FST

7 4734 NCAC 17718 HYB

8 4853 F8l

9 4857 HYR

10 12205 Ah 6 HYR

11 288 Chitala white HYR

12 8013 EC 35399 FST

13 250 WCG 184 HYR

14 4849 Pl 215696 FST

15 11580 Pl 476164 FST

16 11581 Pl 476195 FST

17 4998 EC 76446 (292) FST

18 6517 Pl 341879 FET

19 7598 P1259747 EST

20 6524 Pl 393641 FST

The genomic DNA was amplified using the AFLP protocol standardised and 33 selective
_primers. All the primers produced bands and a few unique bands were observed in some

genotypes (see figures). The detailed analyses of the gels are underway.

Table 9 Banding pattern of AFLP produced in different genotypes by 33 selective AFLP primers

PRIMER PAR  TOTAL BANDS
1. E-AACIM-CAA 510
2 E-AACIM-CAC 680
3. E-AAC/M-CAT 400 Cohs
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e Em_
5. E-AAC/M-CTC 220
6. E-AAG/M-CAA 0
7 E-AAG/M-CAC :22
8. E-AAG/M-CAG 507
9. E-AAG/M-CAT 816
10. E-AAG/M-CTC 464
1. E-AAG/M-CTG 340
12. E-AAG/M-CTT 460
13. E-ACA/M-CAA 340
14. E-ACA/M-CAC 504
15. E-ACA/M-CAT 312
16. E-ACA/M-CTA 479
7. E-ACA/M-CTC 418
18. E-ACAIM-CTT 320
19. E-ACT/M-CAA 378
20. E-ACT/M-CAC 284
21. E-ACT/M-CAG 520
22. E-ACT/M-CAT 328
23. E-ACT/M-CTC 374
24, E-ACT/M-CTG 589
25. E-ACT/M-CTT 344
26. E-ACC/M-CAA 620
27. E-ACC/M-CAC 299
28. E-ACC/M-CAG 540
29. E-ACC/M-CAT 620
30. E-ACC/M-CTA 673
31. E-ACC/M-CTC 620
32. E-ACC/M-CTG 257
33 E-ACG/M-CAG 470

TOTAL 15,321
Average 464

fﬂnaines for associating these bands with the disease foliar resistance of these accessions
At yettobe done. .
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AFLP gels showing DNA polymorphism in foliar disease resistant genotypes

Scanned with CamScanner



s released cultivars for salt tolerance in
e

scr

r

Vitrg
reliminary screening of the available ¢
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: Numse ations @n tage of shoots survived ranged from 66 t
10 O?de the percef‘lde it ranged from 24.6 to 74.2 whereas @ drastic reduction in
mg?“ RIOAS== m ch|0f|. m containing 2.5% sodium chloride (0-9.4). Of the 123 Cultivarg
rved in meg: and TG27 registered more than 99, survival in 2 59, sodium
Nikfalw = MA16, 5‘2 M'A_ 16, GG-20 and ICGS-76 registered more than 60%, Survivalin
Eutedr cG vars M-522, GG-2(1), MA-16, ICGS-76, VRI-4, TMV—Z,DSG-LJL—M,TG-ZB‘
tgsﬂ . the c]ori I whereas howed more than 80% survival in 1% sodium chloride. This resuyt
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jg6T" QUALITY IN GR ANCE

a0 OUNDNy NENT
VALUE ADDED pRODUcTsUT AND lfr’l;

(J.B_MISRA, K.K.PAL, R.DEY AND DEVIDAY
AL)

_ ASSESSMENT OF QUA

cr o1: A LITY IN 6

MATERIAL AND PRODUCE OF OTHER EXPERIEHE:JH'F; ASM CoLLEcTIg
N,

on of groundnut cultivars

| compOSiti
el samples of fifty-siX groundnut cultivars (34 Spanish, 12 Virginia Bunch
¥ C R
f 2004 were analyzed for the contents of oil, protein re:nd_10\;|rglnua
' , reducing sugars,

o durind Kharl
d total phenols. Stability index (O/Lratio) was also determi
rmined.

row
Runnel') g t amino aCidS an
entwas in the range of 43.9 to 54.1% with a mean value 49.3%. A
.3%. Among the

as 54.1% (Tirupati-3)to 45.8% (S 206), among Virgina buncht 0
(895) (051 . d among Virginia runner types 43.9% (M335) to 53.0% (Somngi)s gB.T Jo

2,662 Gimarl, ICG (FDRS) 10, J 11, TG 3, Tirupati 3 and Somnath were iden{'f e
rs. Over the years (2001 to 2004), cultivar TMV 12 was found to be thl ;er: as
4%) while the cultivar Chitra showed maximum variation (cv 11 8;:;

The kernel oil cont

. the range W
ish 3

gpan 1 4% (R8808) an

tivars ¥« ;
(s 0% cultiva

| oil content (v O
of stablitiy indices (oleicacid to linoleic acid ratio or O/L ratio) of spanish, virginia

ginia runner types Were 1.6-2.4,1.1-2.6, and 1.4-2.2, respectively. The O/L ratio was
ater than 2.0 in as many as 27 cultivars. The maximum value (2.6) was for the

s cultivar has been showing @ high O/L ratio year after year.
otein content was found in the kernels Tirupati

The ranges

found to be gre
oltivar GG 20. Thi

rrespective of h
4(30.1%) while the minimum W

The ranges of values for contents of phen
sucrose contents wWere 0.2-0.5%, 0.1-0.2%, 0.1-0.4%,
analysis are Shown in Table 1a, b, G, dande.

abit groups, the maximum pr
as in Chitra (20.1%).
olics, reducing sug
and 7.5-14.7%, re

ars, free amino acids, and
spectively. The results of

nstitutions by analyzind

2 Services rendered
sts of NRCG and otheri
samples

ces were rendered to scienti
d O/L ratio was analyzed in 1725, 360, and 85

/
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popular groundnut value addeqd Prog
Uctg ;

ut products was worked on the basis

ndard values for the nutrients Prese fﬁlﬂﬁat!m

e Value of Indian Foods'- a pub!fcaﬁo”l in ‘»‘aq‘

The preparations included salted groundns n thj

ut-chocolaté, peanut butter, and groundnut mifk (T;E::?d%
le3)

rganoleptic qualities of chapati prepared from
Wh

groundn

4 Determination of nutritive value and 0 e
fortified with groundnut | ;
Chapaties Weré prepared from wheat-groyndm{i ﬂO;F IE*’*-"QP;;GC; t?y grinding g Mg
wheatgrainsandgroundnut in ﬂvediﬁerentproportlons viz., 100.0, 93: I‘ .0_1 0, 8515, ang 80:20‘?
protein, fat, mineral, and fibre contents of chapati increased with in ty

rae conte™ decreased. The mixing of groundny noga : g
Nly

weight. The energy, by
roportion of groundnut while carbony . '
propo nt of flour but also the EAAI of protein. The chapati prepared frop, .
adjudged to be the best from the organolepj, 0y

Point

improved the protein conte
of 90:10 mixture of wheat and groundnut, was

of view (Table 4).
tion of groundnut cultivars for preparation of peanut-butter
CGV 86325, Somnath, DRG 12,GG6,JL 24, ICGV 37
ter. The colour of butter was autumn leaf from ICGY 8;-1?
th and DRG12, apricot yellow from GG 6, reddish OGFSZ:.
golden

5 Evalua
Kernels of seven cultivars viz., |

BAU 3 were processed for preparing but
and BAU 13, greyish orange from Somna

basis of combined texural and proximate composition, ¢y

v Wiivar

from JL24 and ICGV37. On the
gomnath was adjudged to be the best for peanut butter preparation (Table 5).
6 Roasting of groundnut in microwave oven

emnels each of eight cultivars GG 20, GG 7. ICGS 37, TG 26, Somnath, J 11, JL. 24
d 75 seconds. Kernels of all the cuttivars

Twenty K
and ICGS 1 were roasted in microwave oven for 60 an
even at 60 seconds and were easily de-skinned complstey
| ghand ] f.l

except TG 26 and ICGS 1, tasted ‘done’
asting, however, even the kernels of TG 26 and ICGS 1 tasted ‘done’ The

After 75 seconds of ro
kemels of ICGS 37 and ICGS 1 did not show any discolouration (browning) even when roasted for
20 showed some discolouration after 60 SECO_.",-'*'SI

75 seconds whereas cultivars J 11. JL 24 and GG

of roasting and a fittle more after 75 seconds of roasting. Kernels of cultivars Somnath, GG7 and TG
26 shfnuved discolouration only after 75 seconds of raosting. However, maximum diSC(;”Jura*‘-r.“':v s
segn in the kemels of GG 20 after 75 seconds of roasting. Thus cultivars differed in zr;,e« r: Hq&
to time of roasting by microwave vis-a-vis doneness and discoloration (Table 6) B

Sub project 02: Bio-transformation of groundnut byproducts into useful products

(R. DEY, K.K. PAL AND J.B. MISRA)
Utiliz
ation of groundnut cake as a substrate for microbial production of proteases

1
De-oiled gro :
groundnut cake was subjected to solid substrate fermentation (SSF) by Aspergis

e

awamon MT St
amon MTCC 548, and Penicilium roqueforti MTCC 933. The protease production started after

69

_—

R -
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. \
4 after 48h by Aspergillus. The activity of
ST its the range 0f 5.010 10.0. In protease ela
p  cixdif : general, both th
; ats es after 120-144h of inoculation. Aspergillus prod € organis
qum P -1 de-0i uced
. ‘:sz of roleases c;e::;kzdgromdnm cake at pH points 5.0, 6 0177 0? “
: J;jwew penfcﬂﬁun:) p?‘é“‘;eo an‘d'wj‘g‘ 13.2,12.8,43.4, z2nd 18.9 lﬁ cr>f ﬁr' ?O' 90and 10,0
; 0,80 = 0, re ' : ote :
~ s 50, 6.0, 7 i spectively after 144h of inocylafi ases/q cake at
2 po;at maximum proteases actvity after 144h of inoculation at pH 5.0 7atmn' Aspergillus
EBD:-??IUH? e,aborated th_e 'sgme after 120h of incubation at pH 5.0 and- » 1.0 and 10.0 while
U'fon a1 pH 9.0- penicillium was found to be four times as effici : 7.0 and after 144h of
1 s | ;
3 s, The results indicated that both the microbe ent as Aspergillus in producing
s could successfully produce the

:143!5”3 P o es viz., acid, neut | i
< of proteas , acid, neutral and alkaline, by utilizing groundnut cake as th
s their substrate

ee
. nd identification of potential mi
7 isolatio” a P al microbes for proteolytic, lipolytic and amylol
olytic

gnZY'“es
Microbes showing proteolytic, lipolytic and amylolyti
ylolytic properties were i
re isolated from soil b
Y

enn-chment technique and screened for their enzyme producing potential by petri-di
| and five fungal isolates showing proteolytic activity were sele mg dpetn-msh " Ten
iarger hydrolysis zone (on skimmed milk agar) than that produce%” bthe b‘a_SIs of lhfa‘ir
Mchﬁag (standard). Further evaluation of proteolytic bacterial cultures indicat ;iac'”u'ﬁ 'Subuhs
ps, anew isolate, was more efficient than Bacillus subtilis MTCC 1788, in pro du;n at Eficmus sp.
and alkaline proteases from de-oiled groundnut cake in slurry fermen£ati0n At pl—lg i:tlcéneutrm
and 90, Beclls 5. 79 produced 26.2, 28.5, and 62.8 U of protease g~ e re: :ect?veio' 7&0,
120h of incubation while the corresponding values for Bacillus sublilis MTCC17§9 wzre 2 5; Z 58;

and 11.91 IU protease g™ cake

borated wag

ms produced
0,102,102

bactefia
roducing @

Sub project 03: Studies on organic farming for maximizing groundnut productivity

EVIDAYAL, K.K. PAL AND J.B. MISRA)

(D
1 Studies on contributions of various components of organic farming on yield and quality of
groundnut

2004 (in continuation to the kharif

ducted for fourth time in the year

seasons of 2001, 2002 and 2003) for generating information on
cultivation and conventional cultivation (with use of chemical fertilizers and 0
groundnut on pod-yield and kernel-quality and also on the soll health. Three most impt_:)r'tant
- components of organic farming viz., farm yard manure (FYM), bio-fertilizer (BF) and bio-pesticides
w.ere incorporated_in the trial along with components like application of tlje.a recomme.nc’ied doses of
| chemical fertilizers (RDF) and also without application of any type of fertilizer or pesticide ;(;ommlz
The biopes'ticide component comprised pasal application of castor cake (5(:? :rgG ;)2 izs
& Tﬁchoder'ma (62 kg/ha) and spray of neemoil (2%) during crop growth. Groundnut cultv

used in the study.

the contrasting effects of organic

The experiment was con
ther agrochemicals) of
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taken 45 day> after sowing indicated that the plantm
s compared to those which receI.Vt:':'fert'rlize
Ry 8

Observations
bio pesticides Were (aller and having longer roots cor
_ differences it incidences of foliar diseases (ELS, LLS and Ry ‘
; collar rot and stem rot was . st) Werg Nt
highest incidence. Plots fEc:.%'t.
Il.,.ing

the control. Th
lowest incidens€ ©
ing only FYM had the
DF gave the maximum :
pod yield
(1547

pio-pesticides while
2 in conjunction with R
and combined application of FY)M
). Application of FYMalone gaw;?io fo
ani

m“‘zﬁrl

followed by R
osphate ( 1504 kg/ha
Meany

y RDF.
and nitrogen contents of sl were higher under organic trea
control (OC=0.310% an;‘n fji
= 359

The organic carbon
38.7-40.2 ppm) than the untreated

(0C= 0.396-0.407% and N=
5 days after sowing indicated that
¢

d4

ppm).
Microbial population in the soil recorde
treatments, especially organic manure + bio fertilizer+ piopesticide supported a higher agfy
fluorescent pseudomonas (0.71 cfulg X 10°) and pseudomonas (4.25 cfulg x 10°) than the r;gwly 2
control. "
Table 1a. Chemical composition of 9" oundnut cultivars
Sy Habit group Constituent (%) T
No. and oil Protein Phenols Amino  Sucrosé Reducing Z:L
M”mws/ sugars ¥
Spanish e} |
g B0s AA oz 036 86 0.08 2, Y
2 COf g AT, - 028 039 1284 012 5 4
3 DH8 D R 1308 0.12 s
paa o AT AT s gan. @@ B -
5 GG2 L wEl O 9.31 0.13 5
6 GG3 477 234 054 038 1223 011 -
7 GG5 50.0 26.0 0.35 0.27 12.27 0.08 1 .g
S GG7 50.4 273 053 0.24 1217 0.10 '}‘8
9 Gimar1 54.0 224 0.52 0.23 9.57 0.10 2.4
10 ICG(FDRSHO 526 . 227 0.31 0.17 9.06 0.12 2.3
11 ICG(FDRS)4 51.1 26.6 0.38 0.35 13.56 0‘11 1‘9
;j :ggg;? 51.0 26.1 0.38 0.34 10.11 0.17 2.0
. 51.5 26.3 0.38 0.35 13.08 0.17 2.0
14 ICGS 44 515 247 0.40 0.34 I |
15 1CGV86590 51:4 254 . iy e iy
IcG . 4. A1 s 0,83
o = 0 i 7.72 0.15 2.0
- . 28 0.35 9.09 0.13 2.1
%
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/41/2'2’5'7 o2 | 030 | 955 0.07 9
24 | g | 0 020 | 842 | OM '
an 49‘1 i 23
/ Jﬂ“‘; 480 78 | 02 028 | 884 0.06 17

i {6 f?&dc 51.4 23.0 Ez“:’ 0.31 7.54 0.09 2.2
L] kL : 034 | 89 0.08 20
20 " 458 24.6 0.27 0.39 12.85 0.09 19

2| 5206 470 217 0.28 0.30 11.10 0.11 22

ji 4 8-ihlrnp- 81 | 023 | 0% | A% on7 18

g spaﬂ"f 49.9 26.1 0.23 0.35 9.01 0.16 19

1 161 409 | 258 0.24 0.28 1144 | OM 19

5 TG§6 o | 241 | 022 | 0% 780 | o 22
g7 ;fupaﬂs saq | 247 | 024 018 | 826 0.09 99
;g patih 483 | 301 024 0.19 11.40 0.10 16
ol W12 488 | 240 024 0.21 10.19 010 20
| 024 476 | 267 0.21 0.16 864 0.10 18
| w2 469 | 275 019 | 017 7.66 0.10 17
53| TRP 2 508 | 221 027 027 10.31 0.08 23
34| VRI3 506 | 244 0.23 0.29 13.58 0.08 2.1
yinimum | 458 21.2 0.2 0.2 75 0.1 16
yaximum | 54.1 30.1 05 0.4 13.9 0.2 24

yean | 500 | 248 03 0.3 10.3 0.1 20

sp | 21 2.1 0.1 0.1 20 0.0 0.2

i cv% | 41 8.6 308 226 19.4 24.8 10.2

Table 12 (contd.). Chemical composition of groundnut cultivars

oiL

r. Habit group Constituent (%)
Phenols Amino  Sucrose Reducing ratio

No. and Oil Protein

name of Acids sugars

Virginia bunch

35 B9S 487 247 0.37 0.25 11.03 0.09 19
36 DRG 17 490 263 0.28 0.22 12.98 0.11 14
37 GG20 459 240 0.32 0.21 12.05 0.21 26
3g |CGV86325 496 208 0.26 022 10.48 0.20 12
39 K2 46.9 22.0 0.33 0.23 11.51 0.20 19
40 K3 48.7 24.0 0.26 0.21 12.59 0.15 1.2
41 LGNZ2 476 281 0.26 0.24 11.96 0.20 i
s MI45 G 03T 02 o e ¢ U 17
43 M222 ; A76 - 210 0.32 0.42 12.42 0.15 16
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45 RN 345 3 ¥ g8 g x) 4 EE R 0 14 . o, %
ok RG I 4 o R AR b 13 o4 G 3% 3
Minkmum 459 M8 22 0= 0.0 X g
Maximen 514 2N 4 4 o4 130 F i
Mean 480 238 g3 03 16 62 24
sp 15 216 004 007 089 005 '8
cvi 32 803 131 248 .7 35 gy
Virginia runner 3
47 ALR3 4867 2182 028 042 971 012
48 Chandra 4646 2090 039 030 11.92 0.14 0
4T (hira 4715 2013 033 008 14 25 011 ?{’r‘
0 DSGt 4568 2535 037 010 14.70 0.19 “
51 GAUGIO 4679 2182 045 0.09 12.90 0.17 1;’
52 Kaushal 4743 2105 037 012 12.20 0.17 2&;
53 M1S7 4634 2212 039 0.09 11.59 0.16 Vs
54 M335 4380 2581 034 0.08 13.31 0.13 209
55 S230 4883 2259 040 0.10 13.39 016 161
55 Somnath 5296 2151 025 0.08 11.37 0.07 8
Minimum 438 20.1 02 0.1 97 0.1 14
Maximum 530 258 05 0.4 14.7 02 2
Mean 47.7 223 0.4 0.1 12.5 0.1 19
0.1 15 0.0 -

SO 25 19 0.1
CvV% 62 83 17.0

Table 1b. Range of values, SD and CV for various constituents
Phenols Amino Acids Sucrose m

(%) (%) (%) (%) (%) sugars (%)

439 20.1 1.1 0.2 0.1 7.5 0.1
26 0.5

791 118 243 31
—

Oil Protein OI/L ratio

04 14.7 0.2

0.3 0.3 11.0 0.1
0.1 1.9 0.0

35.9 17.6 31.2

Minimum
Maximum  54.1 30.1
Mesan 49.3 24.2 19
SD 22 2.3 0.3 0.1

CV% . 45 93 17.8 26.2
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gtability of groundnut genotyp

es i i
for oil their content over t

Oi he
onotP° Kharif  Kharif 1 content (3) YCars of cultivation

Kharif

2001 2002 2003 Kharif  mean CV (%)
49.1
AL i 49.3 490 488
fiupati4 ' 416 490 ' 49,0 :
0.24 49.7 496 483 4
o 492 ' 180 503 ®oow
K134 - 47.3 495 48'0 49.4 20
Jyol 46.9 87 500 ' Ll 21
Vlostunstable 49.1 487 58
476 '
pSG 61 s 449 53.5 457 .
: 493
GG_ 5 445 46.3 54.0 50.0 ) 85
Chitra 48.0 408 545 ' 6.7 86
B — - 471 476 "8

Table 1d. Studies on stability of oil co
ntent of gro
cultivation groundnut genotypes (49) over the years of

Season Oil content (%)

Range Mean CV(%)
Kharif 2001 435-51.8 48.2 42
Kharif 2002 40.8-50.6 469 48
Kharif 2003 48.0-54.5 514 36
Kharif 2004 457-54.1 49.3 42

Table 1e. Distribution of groundnut genotypes in various ranges of CV for the oil content
over four years (2001 -2004)

four years (2001-2004) Number of genotypes

Range of coefficient of variation over

Oto 2.0% 3

2.01t04.0% 10
21

4.01t06.0%
6.01t08.0%
> 8.0% )

|
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/;;;; other scientisg;sccﬁ()ns
rvic '
Mchon

nalytic:al se :
Table z;ﬁialysafe g::;;: i %
1.0/ plant Breeding o84 A

Agronomy 013

plant Physiology 389

Soil Science 011

Microbiology 10

Cytogenetics 027

Entomology 126

AICRIP(G) 398

' Soil Science, JAU, JND 360

e soil Science, JAU, JND 5

P

jlity Index
3, Stability SR value added products of groundnut
e valu

Table 3. Nutritiv Composition per 100N
———— carbohydrate Protein Fatsm

Fibre

22
17
33
04
29
10

t
Produc =
(Kecal) (9) (9) (9) (9) )
25.3 401 N
1. Salted groundnuts 567.0 26. 81 e o 1.2 s
2. Groundnut chikki ~ 595.9 1[1‘;3.5 A i 1_4
| 511.9 . . . |
3. Groundnut barfi 7% o i
4. Spicy groundnuts 554.9 28.8 s 7 2.7
5. Nut-chocolate 452.1 35.2 24.3 40_5 3_
6. Peanut butter 577.8 28.9 ; O 70_ O' g
7 Groundnut milk 98.0 5.0 ; : .

Organoleptic and nutritive value of chapatis perpared from wheat fortifigg With

Table 4.
groundnut .
Ratio (W:G) | Composition per 100g product EAAI* | Score
Energy Carbo- Protein| Fat | Minerals / Fibre fortaste§
(Kcal) | hydrate(g)| (9) (g) | (9) (9)
100:0 346 71.2 11.8 1:5 1.5 1.2 0642 | 57
95:5 357 68.9 12,8 34 1.5 1.3 0.648 | 60
90:10 368 66.7 132 54 1.6 1.4 0.653 | 82
85:15 379 64.4 13.8 7.3 1.6 16 0.659 | 6.7
80:20 30 | 622 145 5098 F A7 16 | 0664 |52
*EAAI= Essential amino acid index
A

$Ave{a_ge_of subjective evaluation by six panelists on 1-10 scale
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/;utes of peanutb
: Mﬂ:ﬁ P ulter prepared from Some Indian

ﬁ_‘,’:ff~ Colour Maximum adhesiyemoismmw
“eulivar force (dyne) (%) 5 Protein Unsaturateq oiL
Penetration  Withdrawa) e 4 mc_’_s___ ratio
Oleic Linoleic
Wn leal 820 524 05 455 195 (:2 5 (::
5omﬂf‘m Greyfshorange 732 448 085 490 51 sé 3.1 ;z
DRG12 Gre‘ynshorange 943 566 054 494 19.7 4.6 3I4 1-4
o6 Apricotyellow 633 389 068 511 232 4'1 3I1 1'3
124 Reddishgolden 908 812 074 504 242 1'0‘0 ?-9 1-3
CGV3T Reddishgolden 669 456 058 501 216 160 117 14
gAU13 Autumn leaf 1084 817 074 494 224 125 37 34
Maximum 1084 817 074 511 242 160 117 34
Minimum 633 389 054 456 195 41 31 13
Vean 827 573 063 493 217 91 59 16
e

Table 6. Evaluation of some groun

dnut cultivars for their microwave roasting attributes

tivar Duration of microwave (1.25 KW, 2450 MHz) roasting
Cul
- 60 seconds 75 seconds
- B Ds  lowd T Barchabity D Llosd
cobourafon weght(s) () cloicn veit
() ()
"G6G20 Done Complete 15 298 Complete Complete 6(; 1:(;'?3
GG7  Done Complete ~ None 082 Complete Complete 1
| Complete None 116
cGS 37 Done Complete None 058 Complete p ’
' plete Small specks None 177 Complete Small specks 25 1. ;?
'TG 2'6 it Complete None 055 Complete Compléte 20 _hz.
Somnalh v Complete 35 138 Complete Complete 20 1?}
L Complete 25 182 Complete Complete 30 l 78
JL 24 sl : : K None 083 Compig[e Small Speﬂks None U
ICGS 1 Incomplete Small spec e i
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GEMENT
OF

AE MYC
o
GRO TORIN  CONTA
UNDNUT MINATION IN

(VINOD KUMAR AND M. P. GHEWANDE
)

onstration of on-farm tri .
m trial on integrated management of
of aflatoxin at N
RCG

Anon-farm trial for demonstrati -
o pricce iiion laidstc;l&j:lor; of integrated aflatoxin manageme
at NRCG for the farmers durin k? package vis-a-Vis
g kharif 2004 with
the

Farm
tment details for integrated management pack
age (IP):

following trea

1. Seed treatment Bavistin @ 2g/kg seed

Furrow application : Trichoderma-100g + 50kg Castor cak
. r cake/ha
First spray at 40-45 DAS : Neem Seed Kernel Extract (5%)

2
3.
4. Second spra at 60- ‘ )
pray at 60-70 DAS : Carbendazim (Bavistin) (0.05%)+ Ma
5. Variety : GG 20 ncozeb(0.2%)
The Plot size was kept 750 m?
for both IP and FP. Ob :

ulation of A. : . . Observations were tak »

oP flavus at the time of sowing and before harvesting, seed infecE:nonszogi
! , See

colonization and aflatoxin content in the kernels. The detailed observation is given in Table 1

ted aflatoxin management package during kharif 2004 at

Table 1. Evaluation of integra
NRCG. Junagadh
Improved Practices* Farmers Practic;——

Observation
A. flavus po ulatio '
Pop n At the time 267 X 10° 2.75 X 10°
(cfulg soil) of sowingd
Before harvest 1.47 X 10° 2.33 X 10°
Seed infection (%) 6 31
geed colonization (%) 6 29
Aflatoxin content (ppb) 16.4 30.7
Pod yield g /25 plants 635.96 614.04
*paverage of three replications
As evident from the data there was a drastic reduction in solil population of A. flavus,
seed infection, colonization and aflatoxin content in improved management practices (IP) as
duction in pre-harvest aflatoxin content by

compared to farmers practice (FP). There was are

46.5% in P asr_compared

al of cUltui‘es of A.

to the control (FP)-

flavus

t 150 isolates of A. flav externally funded

2 Revi_v
us isolated under the

e outo

f 350 isolates, abou
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) at NRCG was revived and is beingd maintained in lyophili \
; 1Zed g
Cﬁndmﬁn 1
p. for piocontrol efficacy against 4 foy
L ﬂav
us
Un
2 4
Trichoderma belonging to eight By
SPeci
€y
v

hod) against Aspergillus flavus. o
e than 50% inhibition ;)f Ut of
grOW[h

L,

3
Jaboratory conditions
Antagonistic activity of 17 jsolates of
nder in vitro conditions (bangle met
isolates viz, T 071 and T.29 showed mor iy
ition (51.33%) of growth of A. flavus Was by the isolates T 071 (T, y; Baq
followed by T219 (42%) and T 226 (42%) belonging to T. viride. Thwﬂde ;
nt isolates of Trichoderma revealed that out of SeVente Srovh 5,
d sporulating while the isolates T 72 eTen isUlatE:
ulation. The colony diameter a'fter2§‘ T125‘
days 0}

ies of differe
T 134 weré very goo
62 showed good spor
00 and T 29 followed by T 219 (4.8
luded that the isolates T 071 an;j ;Cm) ang
29 hy
Ve

(4.93 cm)in isolates T
hese results it is conc
|d be used as biocontrol agents in
reduc
ne

s and cou

studied u
isolates, two
maximum inhib

29(T. coningii),
d
8 T93 and

sporulation
4and T3

three viz, T2

T.219, T 292, 135
was maximurm

Based on't
tial against A. flavu

tionin groundnut.

inoculation
T.257 (4.80' cm).
antagonistic poten
aflatoxin contamina
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. gREEDING FOR LARGE Sg e ™

7 13 CONFECTIONE EDE
0 RY TYPE GR D AND

 RADHAKRISHNAN, T, CHUNILAL, J.8. MISRA AN
' D VINOD K
UMAR)

.o under report effort ;
D“rmg e;:;undnut cu'ltEres and ?Dwere carried out to acquire new la
gior” s 4 superiority and quall evaluate the advanced breed r9¢ seeded and
goﬂfg ARG or yie! sup y : quality attributes. Fresh cross ng lines developed
(e fmcreasing the seed size, and segregating generati es were effected with the
ations of various crosses were

_ctive @ i |
Ob}ecﬂu i it respective generation and selections were
ade. A brief report of activities

nce :
ad\!artaken is as fO“OWS-

ynde

: Hybridiza“on

puring Khart 2;0\04' 30 crosses were attempted in a diallel mating design i

i n involvi i

pareﬂtsv -wo each O harge. medium and small seed size. Crosses involved auOlwng'sm
Gombi”a“"”s among these parents. A total of 1569 probable hybrid pods were h poss}me
5008S° ate of 23%- arvested with a
2 gelection and generation advancement

Three CroSses made for the purpose of increasing seed size (PBS 29069 x ICGV 86564)

as incorporating earliness (ICGV 86564 x ICGV 91114, ICGV 91114 x ICGV 86564)
27 true hybrids were identified. Pods were harvested separately for further
Fourteen Crosses in the F, were sown and segregating progenies were
|k after eliminating the non-segregating lines. Phenotypic selections were

od sizeinF 10 Fg generations and 85 selections were made for advancing
terials in F, and Fﬁgenerations (from 15 Crosses)

a5 well
were sOWn and
advancement.
harvested in bu

operated for large p
to next respective generation. Segregating ma
were supplied to 12 AICRP-G centers for location specific selection.

gating materials soWn and selections made during kharif 2004

Segre
Gen. No.of crosses Seln. sown Seln. made
F, 4 4 7
B 12 32 30
F, 23 66 47
F, 1 2 1
Total 85
3 Multiplication and maintenance
Three advance breeding lines Were multiplied and 36 lines Were maintained. FIVe new
' 19014, 19015, 19016 and 19017) were developed

dvanced breeding lines (PBS Nos. 19013,

from the :'_'s'egregatihg generation duri :
evaluated n replicated trials subsequently.
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als, @ preliminary and an advanced i \ :
1al w
er

eveloped with differ
ent ¢
brep,ding ;"j'ﬁuq&
)

4 Statio

Two different yiel 1818
nder this pmJect. The advanced preeding liN€s d

ere evalud nder thes€ trials. In 41l the trials observations on bk 5
hundred—see mas HSM), sound mature kernels (SMK.)‘ .Shelhn g percent sp) °|°9ica[ ft"‘“&g
and kerne! Y€ (KY) were recorded and analyzed statistically. The results of t,hpOd i%r(aifsl

' e P
given rial-wise 85 under: 5 g, aY}
ield trial of advanced preeding lines e

ced breeding lines were evaluated along with
I thre
€c

4.1 Prelimirlal'YY
| of 39 advan
licated trial. Five-plant sam lin
pling at harvest ag o, s
amEd

Under this atota

(GG 20, M 13and TKG 19A) inarep
and the relevant observations were recorded. Plant stand, plot vield etc. were -
The entries involved 17 cultures obtained from ICRISAT and seven from BARC zlgo re°°rde:l
which recorded yield at par with the check varieties aré promoted to large Seéd Ight C“”Ures'
ensuing kharif season: The ICRISAT cultures will be evaluated for one mor:d trial i lhé
The HSM ranged between 30.88 and 59.96 g. The best CheCkYear n e
« entries had higher seed size than the ChecrkTKG foy

preliminary trial.
61 g seed size and si

recorded only 51
yield evaluation trial
e checks (GG 20, M 13 and TKG 1y
WE‘:re

cultures along with thre
evaluated i hteen cultures were in 2™ year and six were in 3 year of ey
d related traits data were also recorded for SCMR, SLA, flowering i”ftiatiiluatm
t. Significant variation was found fornélf?;é
g

Apart from yiel
flowering, and days to maturity at the time of harves
yield ranged from 683 to 2764 kg/ha and kernel yield from 444 to 13

traits studied. The pod

ha. Two entries (PBS 29034 and IcGV 99101) recorded significantly higher pod yield o

pest check, GG 20, while two other entries (PBS 23031 and ICGV 00428) had num\!gr the

higher pod yield. Apart from these, PBS 29080, 22008 and 21063 exhibited nu;rlc_"-‘w
k. For kernel yield PBS 29034, ICGV QS;I;?I

superiority over TKG 19A, the second best chec
PBS 23031 and ICGV 00428 exhibited numerical superiority over GG 20. The mean HSM
ranged

from 25.4 to 57 g and only PBS 29077 had significantly higher seed size than the best
(TKG 19A). The HSM on the basis of sound mature kernels (SMK) ranged from 44.3 to 7§hECk
Three cultures (PBS 29058, 29077 and 29078) had significantly higher HSM than TKG 19A :hg.

. 1ne

ion of SMK varied between 14 and 51.6% and very high variation was recorded for thi
g IS
ity. The mean performance of some selected lines is given in

4.2 Large seeded

A total of 23
na RCBD. Eig

proport
trait due to difference in matur

ween 21.7 to 27.3 days. The days to

Table 1.
ion for flower initiation ranged bet
late culture. The culture PBS 19011,

: The mean durat
S;timy showed 10 day difference between the earliest and
ich matured in ,
had SCMR valu:e ;Jogv:?:s had the lowest pod yield. The highest yielding culture PBS 2903
e asso? experlrnental mean and SLA significantly less than the best check
ciated with water-use efficiency and the culture can be adjudged 3
—

80
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4«5& None of the test entries had higher she L Tl
elling outty
Mthan the
b

fﬂﬁien ne .y noneof the entries had signifi

&0 i larly 1ad significantly high

G- erh ‘

.G.: arvest index than the hesl check

s . che )

gightee” en.tnel? completed two years of evaluation. Th ck variet.

caction wag significant indicating the differential res - I e variation dye tg

4 analys's showed that PBS 2303 ponse of year and g

e 1 had numerical superi genotypes over y X
eriority for ear. The

o
G 20,and \CGV 99101 »
yield ¢ ec:ompared to all the c:hecl‘:sf(o'lr T:Od yield. PBS 29077 recorded si ?ch Pod and kernel
able 2). Out of six entries, which significantly higher s
! completed thre
€ years of

86
iva yation GV 99101 recorQed nearly 21% higher pod yield

0. The c:ulture‘had slightly higher HSM (51.3 g) than T and 10% higher kernel vield
will P& proposed for testing under AICRP-G trials after seed incKG 19A (50.6 g). This culture
ecorded " PBS 29058 (58.9 g) (Table 3). The pod and kernel rease. The highest HSM was
e were higher than TKG 19A but less than GG 20 yields in this advance breeding
43 stability analysis of entries

¢ inté

The entries evaluated for three years were subjected to ili

4 Russell's Model (1966). The analysis indicated thatstthablhty analysis following
ts gnd environment (linear) were significant thus si :,fm,ea” Squares diieto
emiro'nmental index for each unit change in the environmental congitilos:llzgsym? ‘C'ﬂanges "
deviaton suggested that performance (pod yield) of different genotypes fIUt;tuStzglc-ant.POO|6d
th of response to environments. For pod yield only three entri:;g;::Z::;
to unity indicating general adaptation, and only GG 20 had high
square deviation (Table 3). The promising culture

IcGV 99101 had high biand mean square deviation, thereby depicting the highly sensitive
nature of the genotype. Thus, this genotype can perform well under high input and better
management conditions. The results wereé similar for kernel yield, pod yield per plant and seed

gperhart an
environmen

from their linear pa
regression coefficient (bi) near
mean, near unity biand moderately low mean

size.

5 Quality evaluation

5.1 Physical traits
the entries evaluated under Large seeded yield evaluation trial in kharif

2003 was subjected to quality analysis. The HSM ranged from 27.6t056.39 (PBS 29077). The
ortion of SMK varied petween 15.9 to 88% with an average of 39.8%. Very high variation
~was observed (43%) for this trait. Majority of the cultures had elongated-oval to oval seed
shape with tapering {0 intermediate shape of the end (Table 4). Seed size Was highly varying
with PBS'290?7, PBS 29058, PBS 19007, PBS 29072, PBS 29075, ICGV 00428 and ICGV

i ity. Entries like PBS 21063, PBS 23031 and pBS 29010 had
cormity. Except four (PBS 19011, 21063, 20075, 1CCV

prown testa colour which is acceptable.

The produce of

prop

d size with least uni
tries had pink or light
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e analyzed in collaboration wijt \
ith B
|Dch

5.2 hemlcal trait
The oil and P otein cont nts wer
The oil €© tent i the entries ran ged from 42.7% (PBS 29062) 1o 50 -
s e 9 i o PFOfem C?ntent varied from 16,7 ¢ 3% (P Bg-l, trm
exhibiting above experimental verage (20.9%) Gl Eontert Thit i ; 2902
ontent e 22 experimen aleVeras - Genotypes with high protein CE‘En entnes'lh 1 e‘ anq
pBS 290%° 2008 and P 10007 (Table 4). Ontent e X
quired PR 29'6;“
!

nfecti’onery quality groundnut germplasm wa

S a
G 7, ICGV 89214, ICGV 90173, |CG(;?U|red fm
T

ecufturesa
G\/QOBOB ICGV 90312, ICGV 90325, IC
GV91089 | Ve,
CQy,. U

ew culturés ac

during the period.
oGV 9021 cGV 90212, IC

cGVv 97040, 7047, 1C CGV 97049, ICGV 97051 and ICGV 97061,

ARC having hundred seed mass SET0 b Large see o b

lso assembled for evaluati OVEATB8 TGd ad\’anc:

on One Ofthe|3 Gaad

Ntergy,

preeding lin€S from
7639, TG4 0, TPG 42, TG 45) were @
s 148, was also collected from Cytogenetics sectio

n for e DE‘

v Wi
a| th] al ¢

derivatives, C
' oration in crossingd
of selected advanced breeding lin
es

Table 1. Mean performance
pPY (kg/ha) K
(kg ) Y (kglha) HSM (g) SMK (%) -
(%)
H! (Uf
)

Sr.No. pBS No/nameé DTM
PBS 29034 128.7 2764.0 1330.4 40.4
. 15.6
‘ 48.4
6.7 39.9 614 390

1321.3

programme.

1
,  Iceveotor 1290 21535
,  pesz0st 1247 18439 10274 436
,  icevooszs 1283 18175 e 282 666 i”
;i ppazioes 1280 15827 87T - 28 &7
. pasoqoe 1203 15453 10115 58 Bt T, B 336
. pgszos 1267 15420 G698 o 4 36.3 654 31'5
98 bgg 20077 1253 13671 9003 Lo 147 453 35'3
GG 20 ' ' 35. '
s ke 243 16149 11015 410 3 ° 865 3
oA 1263 15337 10436 47 34 619, 5
4 M3 i - 1 40.7 |
3 14148 8565 POt -4
CD(005) 45 3785 Piag, Rt R $
: 250.3 86 19.9 . 6 314
: 6 80

Table 2. Mean
perfo
rmance of selected advanced breeding line
s over 2 years

1 PBS2303
, 1
e 118927-9 13152 425 236
e 35'3 68.1 312
- . 628 325
687 327

2
3./ PBS
2 .23907_7 16316 1128.1 56.6 44
o S | -
| | 8276  1266.0 43.9 46.6 69
: : 1 38
el e

N
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- 5
b6

kG 19A 1671.7 1090.8 466 309 645 295
cD (0.05) 521.2 364.0 9.2 22‘8 853 354
prob.Year 0.015 0.008 0104 g5 SR
prob.Genotype  0.000 - 0.000 0000 0ong 0047 gagg
orob. GXY 0,039 0.070 ‘ 0.000 0,001

0.340 0.004

i e 0174  Ng
T Jble 3 mean performance of selected entries over 3 years an

pBSNomame  PY  KY  §p  pam oty para

Mmeters

N (kg/ha) (kg/ha) (%) (@) ‘;:eflf;r pod Mean sq.
-~ 1CGV 99101 24356 15798 643 513 1g gd -
, PBS29058 1867.1 13002 689 58.9 129 4§2i25.3o
3 GG20 20004 14316 708 454 g3 -424956758
4 M13 18252 12145 658 438 445 33682.83
s TKG19A 16472 11069 672 506 0.8 600144
CD (0.05) 6195 4637 47  gg '
Prob. Year 0.001 0.001 0001 0.000
Prob. Genotype  0.001  0.015  0.000  0.000
e Prob. Gx Y 0004 0017 0252 0.168
Table 4. Quality parameters of entries evaluated during kharif 2003
Sl. Genotype HSM SHK SSuU Qil Protein
No: (9) (%) (%)
1 PBS 19007 442 8 6 46.2 23.4
2 PBS 19011 44.8 4 4 44.7 21.9
3 PBS 21063 43.0 6 2 46.2 21.8
4 PBS 22008 27.6 8 4 49.0 24.0
5 PBS 23031 41.4 9 2 477 19.8
6 PBS 24041 44.8 9 4 47.8 18.7
7 PBS 29010 475 8 2 49.5 16.7
8 PBS 29020 40.5 8 2 47.2 20.1
9 PBS 29021 454 6 4 50.3 205
10 PBS 29026 39.8 8 5 49.3 17.2
11 PBS29030 413 8 2 e =
{2  PBS2005 373 8 2 447 21.4
13 PBS29058  54.1 8 8 49.2 1
{4 PBS20060 497 8 2 4838 o
o 8 2 42.7 25.5

45 PBS29082 417
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FUNDED :
QN ALLY PROJEC
«TER oATORY VARIETAL SELECTl.(I;N ‘;‘;Rmens
GRAIN

 £6Y
(V.S.BASU AND G.GOVINDARAJ)
1 Kol'aput
1 Farmefs' participatory Varietal Selection (FPVS) trials

Forty FPVS trials were conducted in two villa
ges Sundhi -
| lCGVQ Dongarand 7 At (1adnn @
il 11141CGV 86104,ICGV 86530,TAG 24 K 124 ﬂﬂ‘t?"J'j" VBIng X
5 Sraruti. Arnong

Jarieties: n
hese varieties, ICGV 86590 yielded 3080 kg/ha of pods followed b '
farmers opined that they prefer these varieties due to their bo'ndne'sy i r')f i sy
iseases: The pod and haulm yield of different varieties are giveni: ?;S\;eﬂ.%mnm o
Table 1- :P:S tr::ls' a:-S.Pongar and Malikhudi at koraput during Rahi 2004
.No arieties Pod yi i

1. ICGV 91114 265&‘:‘“&‘d e 2;‘2‘;-“‘ A

2; ICGV 86104 2307 3422

3. ICGV 86590 3080 . 5966

4. TAG 24 2391 3623

5. K 134 2830 3320

6. Smruti 2832 4093

1.2 Intercropping trials
unflower (4:1) intercropping trials were conducted using |CGV 86520

yield of 1434 kg/ha of groundnut was obtained
er as an intercrop since its

moreover dependency on

Five Groundnut+S
groundnut and MSFH-17 sunflower. An average

along 250kg of sunflower. Farmers Were interested
oil acts as one of the component in their consumption pasket and

Niger oil by them will be minimized

to grow sunflow

1.3 On station Back-up trial |
90, TAG 24, K-134, 1CGS 76, Dh

ICGV 91114, ICGV 86104, |CGV 86590,
KVK,Semi\iguda, Qrissa and the results revealed

86 'ah'd Smruti were used in pack up trials at '
' tter than the other varieties. Dh-86 was susceptible 10 |ate leaf spot

thatICGS 76 performed be
g in lower pod yield (Table 2).

Eight varieties,
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Results of on station packup trial at KVK, Semiliguda during, RaN
ble 2// e Ja

Ta - arietios pod yield (kg/ha) Haulm yi%ﬂ“i‘mm“'a

’ 3450 5000 ) ™

15' oGV ol
IcGV 86104 2620 4750

3 icGV 86590 3020 5370

4 TAG 24 2560 4000

5‘ (134 2750 4920

5' ICGS 76 3820 6360

7: Dh 86 3100 2820

g~ Smrul 3720 5400

ramme
and ICGS 76 (0.064 ha) were multiplied jn Kvk

032 ha)
ained were distributed to the farmerg
Undey

uintals thus obt
Id at Sundhipongar village, ICGS 76 and ICGy gg5
%

used for sowing during rainy ses
Son

1.4 Seed production prog
Two varieties, smruti (0.

Semiliguda, Koraput and three g
KVK's FLD programme. In farmers fie
nd the produce obtained were

were multiplied in two haa

2004.
1.5 Nutritional impact study

| impact study results indicated that in the Sundhi pongar village aroynq
1814.4 Kcal per capita) was contributed through groundny
% in the non-participant. In Daleiguda village
2 Kcal per capita) was contributed thl’(}ugh,

9% among the non-participants.

The nutritiona

13.6% of the total energy intake (
consumption in the participants where as 8.9

around 13% of the total energy intake (2001
g the participants and 4.4

ma village the energy addition due to groundnut consumption
of the total energy intake (2302.1 Kcal per capita) and
energy intake (1803.7 Kcal per capita). This explicits
ct site not only helped the participants to achieve

groundnut consumption amon
Similarly, in Mali-Doli am
among the participants was 11.6%

among the non-participants 5. 1% of the total

that the introduction of groundnut in the proje
nutritional security but also to the non-participants through consumption of groundnut earned

through kind wages.
In Daleiguda village the protein addition per capita per day due to consumption of

grou?dnut was 11.1 g and 7.4 g among the participants and R ;
Eaarls;?uada; the protein adldftion among the participants Wasn??. ;)a;n:rs:n;saregszenfggelyt.hlg
par”d;)a:tss :nn;i:?n-partrmpants respnlec?tively. Similarly, in Mali Doli ammall 1.9 ¢ ar?mng
extent energy an'd gri':’?nghnon—pamc;pams_ From this it can be construed that to some
non-participants d Lont been supplemented in the diets of partici
cipants due to introduction of groundnut in the adopted tribal villages at ’:;'rzan:s and
put.
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Fig.1. FPVS trials during kharif 2004 at Gunadei
2.2 Integrated Crop Management (ICM) trials

Twenty-eight ICM trials in 6.0 ha were conducted at Gengutia village in 30 farmers' field
(each with 0.2 ha of land) of Dhenkanal district. Five groundnut cultivars namely ICGY 9114,
ICGS 76, Dh 86 and Smuruti were evaluated under |CM package. The soil type of the plot was
red lateritic. Seeds were treated with Carbendazim @ 1.5 g/kg of seeds. Sowing was done
behind the country plough. Recommended fertilizers dose of 40:20:20 kg of N, P205 and K20
per ha was applied as basal application in soil. Gypsum @ 250 kg/ha was applied at the time of
peak flowering followed by hoeing. For controlling insect pests and diseases one

Spray with Chloripyriphos at 60 days after sowing (DAS) and another with Dithane M 45
‘at 75 DAS were done.

'The_ highest bod yield was obtained in Dh-86 of 1566 kg/ha followed by Smruti (1500
kg/ha), ICGV 91114 (1566 kg/ha), TAG 24 (1203 kg/ha) and ICGS 76 of 1200 kg/ha, respectively.
Though Dh86 was the highest yielder, farmers preferred TAG24 due to more number of pods
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ors have SOWN t

ession O

heir crop in uplands which remaineq b

f monsoon the crop was affected ang thOW for

ested to grow groundnutin We”'drainezre b
SOilg

h
jant. SiNcé most of the

e s S s

yield drastically Howl.fe'ver’ Aiiring rabi/summer season. The yield performance of ICM trig
adjacent to Brah:mr;: river iy

sented in Table -
) pod yield Haulmyield ~ No.of Noor

M plants/m?  pods/plant

1 |CGS 76 1200 2950 24 L
2' Dh 86 1566 2440 32 14

3.. IcGS 91114 1304 3897 31 19

4, Smruti 1500 3245 31 13

5. TAG 24 1204 2020 24 29

2.3 Inter cropping trials —
dnut+pigeon pea in 6:2 ratio) in 6 ha area were

ping trials (groun
Three varieties, ICGS 44, ICGV 86590 and DRG 12 were

highest pod yield of 2133 kg/ha was obtained in ICGS 44
) and DRG 12 (1424 kg/ha). The pigeon pea was not

Twenty-eight intercrop
gilla village.
87051.The
(1513 kg/ha
ng this report.

conducted at Bada
intercropped with ICPL
followed by ICGV 86590
harvested at the time of prepari

2.4 Back-up trial

Back up trials weré conducted 2

2004. Among 10 varieties none were fou
ties ICGS 76, ICGV 86590 and Fe(ESG)10 for pod yield were on par

Smruti. However, the varie
with the local variety. Similarly there was no significant difference in haulm yield but ICGS 76
e at par with Smruti. Stastically the harvest index was

and ICGV 86590 were found to b
non-significant but some varieties like TAG 24, TG 41 and TG 26 recorded higher harvest index

t KVK farm using 10 varieties during kharif season
nd to be statistically significant over the local variety

2.5 Seed production programme

In the new project site Dhenkanal, aroun
Dh- 86, ICGS 76, ICGV 86590, DRG 12 and Smruti were produced from 12.6 ha land in three

:r::ie;sbfsunader. sg(r)da and Badigilla and these produce were utilized by the farmers during
ummer 2005 sowing.However a portion of th
s _ e e produce around 2 q were sold to the
- gr;su ELTE; nerghborlng district Kendrapara for the current Rabi/summer 2005 sowing Around
u - ‘
o Sadeibar;):i ?I‘If:rDe sold by Badigilla farmers (IFAD adopted) to the farmers of Gajamara
non-adopted). This explicits there was horizontal spread of the

'rmproved varieties supplied through IFAD programme

d 151 q consisting of six varieties i.e. TAG 24,

Scanned with CamScanner



FARM SECTION

r report various activities including development work attended

:od unde

purind = e;{:: described herewith:
GRES 22.5 ha in Kharif and 9.4 ha in summer was covered under
o ramme. This included experimental trials, agro forestry

i starters and sprayers were got repaired as and when
gxpaﬂeneral crops: functioning of irrigation. Required Farm Yard Manure was procured and
o2 ‘?e of omoi? 1ds to maintain soil fertility. Procurement and distribution of agricultural
reqU:p rated " o ﬁe‘ Kharif and Rabi seasons. Deepening, soil transportation and finishing
. yre> Ja7 il hrough Gujarat State Land Development Corporation. An amount of

inputs done t . . _

I;'ppond wa53 gﬁ;s generated by disposing farm products during the financial year.
13,76

Rs_ 3!

m
AT o pf ghout 22
d4 land utilization prog

All the pumps,
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M. S. Basu 2005. Groundnut based Technologies for Farmers, National Research Centre
for Groundnut, Junagadh, pp. 15

Meetings / Training
pr.T.V.Prasad

Attended interactive Meeting on “Bio-pesticides in Horticultural Crops” held at Institute of
Agricultural Technology (IAT), Bangalore from 14-15" February, 2005

Attended ‘Pride of India Expo’ held during the 92" Session of the Indian Science Congress
Ahmedabad, Jan. 3-7, 2005

Dr. Vinod Kumar

Interactive Meeting on “Bio-pesticides in  Horticultural Crops” at Institute of Agricultural
. Technology (IAT), Bangalore, from February 14" to 15", 2005

Dr. P.C. Nautiyal

“Winter School on “Photosynthesis and Productivity”, Organized by the Plant Physiology
Division, IARI, New Delhi, from December 2 to 22, 2004.

Dr. Hariprasanna, K.

‘Microsatellites for Genetic Diversity Assessment and Cultivar Identification’, Jan. 28 to Feb. 5,
2005, NRC for DNA Fingerprinting, NBPGR, New Delhi.

Dr. Devi Dayal

- Annual Kharif Groundnut Workshop (11-13 April, 2004) at TNAU, Coimbatore
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8 Uffl?j T RADMHAKRISHNAN SR SCIENTIST
el oRY NANDAGOPAL SR.SCIENTIST
a0, DR K RAJGOPAL SR SCIENTIST
11 DRAL RATHNA KUMAR SR SCIENTIST
17, DR RINKU DEY SCIENTIST (88)
13. DR.S K.BERA SCIENTIST (SS)
14 DR CHUNI LAL SCIENTIST (S8)
15, DREKPAL SCIENTIST (SS)
16 SH.G.D SATISHKUMAR SCIENTIST
17, SH.G. GOVIDARAJ SCIENTIST
18.  DR.HARIPRASANNAK SCIENTIST
19, DR.T.V.PRASAD SCIENTIST
0. SH.V.V.SUMANTHKUMAR SCIENTIST
91, DR.VINOD KUMAR SCIENTIST
52, DRR.S.TOMAR FARM SUPTD. T-6
23 SHMMDAS TECH.OFFICER, T-6
24 MS.S.M.CHAUHAN TECH.OFFICER, T-6
25 SH.V.K.SOJITRA TECH.OFFICER, T-6
6.  SH.V.G.KORADIA TECH.OFFICER, T-6
97, SH.D.M.BHATT TECH.OFFICER, T-6
8. SH.H.B.LALWANI TECH.OFFICER, T-6
29,  SMT.VEENA GIRDHAR TECH.OFFICER, T-6
30, DR.D.L.PARMAR TECH.OFFlCER. T-6
31. SH.C.P,SWGH TECH.OFFICER, T-6
a0, SH.N.R.GHETIA TECH.OFFICER, T-6
hag SHPVZALA TECH,OFFICER. T-6
34 SHHMHINGRAJEA
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TECH.OFFICER, T.5

35.
%. gH,PK.BHALODIA
7 MRS‘V.S.CHAUDHARY TECH.OFFICER, T.s
38, sH_B,M.CHIKANI TECH. OFFICER T.5
39, SH.RANVIR SINGH TECH. OFFICER T-5
0 SHVIRENDRA SINGH TECH.OFFICER T-5
4 SHHKGOR TECH.OFFICER, T-5
42. DR.J.R.DOBARIA TECH.OFFICER T-5
45  DRS.D.SAVALA TECH.OFFICER, T-5
44, SH.M.V.GED'A TECH.OFFICER T-5
45, SHDRBHATT TECH.OFFICER T-5
46, SHADMAKWANA TA.T4
47 SHRD.PADAVI TA.T4
48 SHH.VPATEL TAT-4
49 SHVKJAN TAT4
5.  SH.SURAJPAL TA.T4
5 SH.G.J.SOLANKI TAT-4
5p.  SH.PRABHUDAYAL TAT4
53 SH.SUGADSINGH TAT-3
54,  SH.C.B.PATEL TAT-3
55 SH.PITABAS DAS TAT-2
56. - SHAMVAKHARIA ART.-PHOTO. T-3
57  SH.PB.GARCHAR ELECTRICIAN T-2
58, SH.K.H.KORADIA DRIVER T-3
59.  SH.G.G.BHALANI DRIVER T-2
60. SH.N.M'SAFI DRIVER T2
:21 ;‘:-;-;'P;f;ﬂm' TRACTOR DRIVER T-3
A TRACTOR DRIVER T-2
64.  SHAPSHARMA ?:gﬂ s
65.  SH.J. RAMANI AAO
66.  MS.ROSAM
B7: SH.Y.S.KARI:AAJOSEPH' f;enographer

68 SHLVTLWAN JR':IE:?

69, . SHJBBHATT e
70.  SH.R.T.THAKAR '
ASSTT.
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MS.K A VASANI
MS.S VENUGOPALAN

MS.M.N.VAGHASIA
SH.R.D.NAGWADIA

SH.C.G. MAKWANA
SH.H.S.MISTRY
SH.N.M PANDYA
SH.D.M.SACHANIA
SH.C N.JETHWA
SH.B.K BARIA
SH.R.B.CHAWDA
SH.M B SHEIKH
SH.J.G AGRAWAT
SH.R.V.PUROHIT
SH V.N KODIATAR
SH.K TKAPADIA
SH.G S MORI

SH PM SOLANKI
SH.R P.SONDARWA
SHA D MAKWANA
SH.V.M.CHAWDA
MS.D.C SACHANIA
SH.N.G VADHER
SH.B.J.DABHI

SH PN SOLANKI

ASSTT.
SR.CLERK
SR.CLERK
JR.CLERK
JR.CLERK
JR.CLERK
SSG 4
S8G 4
SSG 3
SSG 3
SSG 3
SSG 2
SSG 2
SS§G 2
SSG 2
S5G 2
SSG1
SSG1
S8G1
SSG 1
SSG1
SSG 1
SSG 1
S8G 1
SSG 1

2. Staff Strength
Total staff in NRCG, and the Number of SC/ST and OBC employees as on 31.3.2003-2004.

Category of staff Sanctioned Filled SC ST oBC

Scientific 40 20 03 . 04

Technical 39 41 06 4 03
NGRS e 13 02 : 01
 Supporting 19 19 04 01 06

Adotal S i 103 15 05 14
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1 sh.P.V.Zala
TA.T-I-3

2 sh.Prabhu payal
3 Sh.G.J.Solanki TA.T-I-3
4 sh.Sugad Singh TA.T-I-3
5 Sh.K.H.Koradia TA.T-I-3
6 Sh.J.G.KaIariya TA.T-I-3
7 Sh.A.M.Vakhariya T-2

T-1

Tech.Officer T-6
T4
T-4
T-3
T-3
T-3
T-3
T-2

8 gh.Pitabas Das
er Promotion Committee (ACP) held on 7.12.2004 for considering th
e
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