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ICRISAT Resesarch “:..ject Outline

Project NMumber: G-101(85)IC

2. O0ld Project Number: G-Brd-l,2

3. Program: Croundnut

4. Discipline(s)/Subprogram(s):Pat/ Brd/ Phy/ Cyt

5. Project Title: Biology snd wmanagement of foliar diseases of
groundnut

6. Project Locations:

Patancheru AICORPO  Anantapur  Bhavanisagar Darwad
Hisar

Scientific Staff Kames:

(a) Discipline/Subprogram Leader Names:

D. McDonald (DMcD )
R.W. Gibbona (RWG )
J.H. Williams (JHW )
J.P. Moss (JPM )

(b) Project Scientist Names: Scientist-Years
P. Subramanyam (PS ) 1.00
L.J. Reddy (LJR ) 0.80
V.M. Ramraj (V™R ) 0.40
A.K. Singh (AKS ) 0.30

(¢) Cooperating Scientist Names:

T.5. Walker (TSW )
V.R. Raso (VRR )
N.V. Narssisham (NVN )
M.E. Rao (MRR )

(d) Supporting Staff:

Research Associate(s) 3.70
Field Assistant(s) 7.00
Field Attendant(s) 5.00

(s) Date of Start: 1985
(b) Years Revised:

(c) Year of Completion: 1989



9. Objectives and Scope:

1. Epidemiological etudies op eariy .eaf spot. To understsnd the
serobiology and pathogen veriation »f late leaf spot and rust. 2. To
determine crop losses from an economic importance of foliar diseases
vorldwide. 3. To develop screening methods for esrly leaf spot and
improve screening sethods for other foliar diseases; to ecreen
gerwplasm accessions and breeders Jines. 4. To breed cultivars
resistant to foliar diseases. 5. To develop inotegrsted msnagement
systems for control ¢f folisr diseases. 6. To monitor the current]y
pinor {olisr disesses, eg., Leptosphaerulins, Phoma and Alternsrias

disesses.

10, Keywords:

Foliar diseases

Rust

Early and late leaf spots
Cercoepora
Phaeoi1sarioprix

Phoma

Leptosphaeruiina

11. Technique in brief {(Methodology):

l]. Use of standard techniques for 1solation  of fungi and
pathogenicity tests. Manipulstion of sowing dates, plant population,
intercrop systems etc. for ef{fects on disesse epidemics. 2. Use of
spore traps, specific fungicides and microclimatological messurements.
3. Field, greenhouse, and laboratory methods for testing disease
resistance of germplasm accessions and breeding lines. Growth
snalysis and biochemical analysis of disease resistant and susceptibdle
genot ypes, 4. Hybridization and selection for resistance using
appropriate breeding wethods. Use of variets] blends. Hybridization
with cospatible species of section Arschis inmvolving ploidy
manipulation and contrel of melotic recombination and gene transfer.



12. Source of Funds:Core 100.00

13. Cost Estimates: (Direct) 1S 1986 1987

Operstional (recurring)

(s) Labor 25.00
(b) Trave! 15.00
(¢) POL 15.00
(d) Supplies 10.00

TOTAL 14,50

Capital (non-
recurring

Indirect Costs

14, Land Requirements (ha-

Locat 1on
Patancheru 17.60
Anantapur 0.50
Bhavanisagar 1.70
Dharward 0.50

15. Review of past background and present status:

Field and laboratory resistance screening methods were developed and
used to identi{y rust and late leaf spot resistant genotypes from the
world groundnut germplasm collection. The epidemiology of these
disesses was studied. Losses casused by them were assessed at
Patancheru - combined attack causing 702 loss in pod yield while each
disesse alone caused around 502 loss. The genotypes found resistant
to rust and late leaf spot were used in a breeding program to combine
resistances with high yield snd good quality. Wild Arschis spp.
immune ov highly resistant to rust and the Ilecaf spots were crossed
wvith groundnuts and interspecific derivatives vith disease resistance
and good sgronomic characters selected and entered in the breeding
program. Research oo early leaf spot has shownslower progress than
that on rust and late leaf spot due to lower field disesse levels and
failure to find highly resistant germplasm lines. Limited research
has been done on disease caused by Alternaris, Phoms, Leptosphseruling
and Myrotheciup spp, Monitoring of these currently minor diseases
continues. Disease management research including economics is in
progress for rust and leaf spots. Epidemiologicel studies continue.
Breeding continues to receive high priority.



16. Umaistimg linkage with other cepie:t or research
projects:

a) Close linkage is maintained wit} the All India Coord. COilseeds
Res. FProject. b. loternstiona] disesse nursery trials are being
conducted in 23 countries. <c¢. There 1s close cooperstion with
research institutions in the USA includ:ing Peanut CRSP, The latter is
particularly concerned with work 1n E. Asias. é. Research

cooperstion and training linkeges with scientists 1n Africs and Asis.

e. Cooperstion with scieptists ip the University of Londom on rece

identificetion and resistance mechanisms in folisr diseases.

17. Likely future course of development:

Nev sccessions from breeding and cytogenetics projects will

developed and screened for resistance to rust and lesf spots. More
ewmphasis will be given to multiple resistances by breeders and wmore
interspecific hybrid derivatives will be utilized. VFurther studies
will be made on disease epi:demics and Jong distance spread of rust.
Mechanisms of resistance and their 1nheritance will be studied.

Resistant cultivars, cultural practices and chemical control will
integrated 1nto management svstems.

18. Availability of training facalaty:

Training on disease recognition, resistance screening and breeding

methods, and discase management can be provided.

Approval Date: 15-JUL-1985
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Progress Report
Breeding for foliar diseases resistance:

Good progress has been made in increasing the levels of late leafspot
resistance and in improving the pod and seed characteristics of foliar
diseases resistant (FDR) lines.

Thirty crosses involving lines less susceptible to early leafspot wvere
made and the F2s are being evaluated st Pantnagar during the 1989
rainy season. Release proposals for ICG(FDRS) & and ICG(FDRS) 10 were
submitted to Central Varietal Relecase Committee of Govt. of India.

Nine foliar disesses resistant varieties were advanced to the next
stage of testing under AICORPO. Two nev FDR varieties were accepted
for testing under AICORPO during the 1989 rainy sesson.



In the International! Foliar Diseases Resistant Groundout Varietsl
Trial, the performance of FDR varieties was excellent in Burma,
Vietnas, Sudan and Thailand. 1In Philippines, ICG(FDRS) 11 has been
prowoted to advanced stage of testing.

Fathology

Several gerwplasm lines with resistance to early lesaf spot were
identified 1n Pantnagar, India and Nawslpur, Nepal, and to rust and/or
late leaf spot at ICRISAT Center. Thirty cromses involving these
resistant lines were made and the Fls are being evaluated at Pantnagar
during 1989 rainy serason.

L4

An interspecific hybrid derivative 259-2 was highly resistant to both
early and late leaf wspot disesses in field wcreening trials at
Pantnagar and ICRISAT Center, respectively. This was also resistant
to early leaf spot 1n Malawl. In addition, & large number of
segregants with resistance to late leaf spot were identified from
early generation interspecific derivatives.

In an attempt to transfer early leaf &spot resistance from an
incompatible species of section Erectoides, first flowering hybrids
were established through embryo rescue technique between A. batizocoi
and A sp. 30003 (resistant to early leaf spot). The bybrid expressed
a high degree o¢f resistance to early leaf spot i1n detached leaf tests.

Nine 1interspecific hvirid plants (involving a Rhizomstopae accession)
originated from tissue cultures showed high levels of resistance to
rust, early and late leaf apots in preliminary studies using detached
leaves.

During the 1988 rainy season two interspecific derivative lines ICGV
86669 and ICGV 87780 were promoted to coordinated varietal trial of
the AICORPO.

Good progress has been made 1n increasing the levels of late lesf spot
resistance and 1n iwmproving the pod and seed characteristics of foliar
diseases resistant (FDR) breeding lines.

During the 1987-88 postrainy season, the rust and late leaf spot
resistant lines ICGV 87350, 1ICGV 87292 and ICGV 87248 gave highest
yields at ICRISAT Center and Bhavanisagsr.



Io the 1988 rainy sesson, 35 slternately branching and 39 sequentislly
branching varieties outyielded cootrols in multilocational trisls.

Plant density influenced severity of foliar diseases. Single plant
yield response to disease control increased as plant densities were

increased.

Production of sntisera for detection of esrly and late leaf spot
pathogens is well in progress.



ICRISAT Research F:iject Outline

1. Project Mumber: G-102(85)IC
2. 0ld Project Number: C-Brd-2(85)
3. Progras: GCroundnut

4. Discipline(s)/Subprogram(s):Pat/ Brd/, Phy/ Ent/ Cyt

5. Project Title: The biology and management of aflatoxin
contamination of groundnut
6. Project Locations:
Patancheru  APAD
7. Scientific Staff Names:
(a) Discipline/Subprogras Leader Names:
D. McDonald (DMcD )
R.W. Gibboms (RWG )
J.B. Williams (JHW )
J.A. Vightman (JAW )
J.P. Moss (JPM )
(b) Project Scientist Names: Bcientist-Years
V.K. Mehan (VKM ) 0.5%0
R.C.N. Rao (RCNR ) 0.05
M.J.V. Rao (MIWR ) 0.30
G.V.  Ranga Rao (CVRR ) 0.05
A.K. Singh (AKS ) 0.05

(c) Cooperating Scientist Names:

V.R. Rao (VRR )
E.L. Sahrawat (kLS )
R. Jambunathan (RJ )

(d) Supporting Staff:

Research Associate(s)
Field Assistant(s)
Field Attendant(s)

583

8. (a) Date of Start: 1985
(b) Years Revised:

(c) Year of Completion: 1989



9. Objectives snd Bcope:

1. To elucidate factors 1nf: by ped and seed invesion Dby

Aspesgillus f{lsyus especially | arves:, and aflatoxin production.
2. To identify furiher sources ¢! esistance (o seed invasion aund

aflatoxin production

10. Keywords:

M. Lalua i
Lopesgrlivs flevus
Focotoyun
G ooundpud

11. Technique in briet (Methodology):

1. Soil, postha:vest, and ste-rie cond:itivns will be modified to
study effects or sced :nvas:on ty A, flavus snd aflstoxip production.
2. Physico-chem:i.a)l and ELISA techniques w.il be used to determine
extent of fungs! colon.s:zt..: nd aflatoxin contaminstion of seeds.

3. Field sireciing w.il « xtended to A, flavus hot-spots.
Laboratory scro onaiiy oo b od: wil]l continued to be wused., 4.
Anatomical, hitt. lLerm: al in- o . hem:ca. techniques will be used to
study possibie rechiicu . “vsirtance 1o seeds to A, flaves

ipvesion and all.icx3t product.oopn. 5. To oreed for A, flavus end
aflstoxin resistance . tield ane greenhouse hybridization will be done.
A modified bul. pecigice o cctiorn procedure will be used.
Rybridization :n :tpec:itaic ueting systems will be undertskem to

determine nher:ilerie of resislance,



12. Source of Punds:Core 100.00

13. Cost Estimates: (Direct) 1985% 1986 1987

Operational (recurrinmg)

(a) Labor 7.00 7.00 7.00
(b) Travel .00 . 7.00 7.00
(c) POL 10.00 10.00 10.00
(d) Supplies 15.00 15.00 15.00

TOTAL 10.80 10.80 10.80

Capital! (nop-
recurring

Indirect Costs

14, Land Requirements (ha)

Locat ion
Patancheru 8.50
Anantspur 0.60
Dharwad 0.30

15. Review of past background and present ststus:

Recommendat ions have been evolved in several SAT countries for methods
of growving, harvesting, drying, and storage of groundsuts to minimise
aflatoxin contamination. As these recommendstions have not in gemeral
been adopted by SAT farwers, research has recently been concentrated
on finding and utilising gemetic resistance. Resistance has been
found in groundnut germplasm to seed invasion by A, flayus and to
aflatoxin production, resistance screening methods have been developed
and s breeding progrsm has started to incorporste the resistances
found into sgronomically scceptable cultivars. An internations] trial
vas started in 1982 to test A. flavus resistant genotypes over s wide
range of environments and this will in future incorporate advanced
breeding lines. Priority is now being given to investigsting
pre-harvest resistance. Effects of soil wster and temperature levels
in the geocarphosphere on pod and seed invasion by soil fungi and on
aflatoxin contaminstion are being exsmined,



16. Existing linkage with other cec! :s or resesrch
projects:

Cooperstive research with scientists 1n USDA, University of Londoo
(UK). Internstional A. flswus resistsnce trisl im & countries.

17. Likely future course of development:

Screening of germplass and breeding 1lioes and interspecific bybrid
derivetives for resistance to seed invasion by ), flavus and
aflatoxin conteminstion will contioue snd high priority will be given
to resistance breeding. Bcreening and aenslytical methods will be
improved. Integrasted management systems for prevention of aflstoxin
will be developed and tested. LEffects of bost infestation on
sflstoxin contaminstion of stored groundnuts will be examined.

18. Availability of training facility:

Traioing is svailable on resistance screening methods and oo methods
of analysing groundnuts for aflatoxio content.

Approval Date: 09-JUL-1985
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Progress Report
A. flavys resistapnce breeding.

We i1dentified 8] new breeding lines derived from crosses between
lov aflatoxin producing lines, dry seed resistant lines and adapted
line crosses for yield evaluation and evalustion for natural seed
infection and dry seed resistance during rainy season. Some of
these are likely to combine both dry seed resistance and lov
aflatoxin production lines. This combination has not been found in
the germplasm which has been screened till now.

Four breeding lines significantly outyielded the local check
variety at ISC, Niamey, Niger during the raipy sesson. Ome of
them, ICGV 86168, was also found to possess acceptable levels of
resistance to natural seed infection by A. flavyup in Senegal.

10



Pathology

We found significant differences between soils for fumgal infection
snd sf latoxin contamination of groundouts in the 1987 rainy sesson.
Levels of 4. flavyp infection and contsmination were oeignificently
higher 1o seeds from Alfisol fields than in seeds from Vertisol
fields. Fifty-seven breeding lines which had shown IVECAP~-resistance
in previous trials were tested for yield potential, IVBCAF levels, and
levels of natural A. flayup infection during the 1987 rainy sesson.
Fourteen of the lines recorded natural seed infection levels equal to
or lesser than J Il, but only & lines had both 1VSCAY and eeed
infection resistances. During the 1987/88 postrainy season, 42
breeding lines which were IVSCAF-resistant 1in previous tests were
evalusted for yield in Alfisol and Vertisol fielde. Two breeding
lines in the Alfisol field and one in the Vertisol field outyielded
the control, J 11.

In the 1988 rainy season there was little or no drought stress during
pod waturation and levels of A. flavys infection of seeds were very
low even 1n susceptible controls and no effective screening could be
done in the field.

Several of the selected genotypes showed stable resistance to field
infection of seeds by A. flavys in multilocational trials conducted
in Senegal during the 1988 rainy season.

Selected IVSCAF-resistant breeding lines significantly outyielded the
commercial check varieties TS 32-1 and 55-437 in & yield trial at I8C,
Kiamey, Niger during 1988 rainy season.

1R



ICRISAT Research ! .. :¢ct Outline

. Project FKumber: G-103(85)IC

2. Old Project Number: G-Brd-3(8%)

3. Program: Croundnut

4. Discipline(s)/Subprogram(s):Pat/ Brd/ Phy

5. Project Title: Biology and management of groundnut diseases
caused by s01)] fungi, bacteria and nematodes

6. Project lLocations:
Patancheru AICORPO  APAU
7. Scientific Staff Names:

(a) Discipline/Subprogram Leader Namer:

D. McDonald (DMcD )

R.M. Gibbons (RWG )

J.H., Williams (JHW )

J.A. Vightman (JAW )

J.P Moss (JPM )

(b) Project Scientist Names: Scientist-Years

v l. Mchan (VKM ) 0.40

M.J. Rao (MJWR ) 0.10

R.C.K. Rao (RCNR ) 0.05

V.M. anaraj (V™R ) 0.05

(¢) Coopersting Scientist Names:

A.K, Singh (AKS )
J.C. Wynne (JCW )
D.D.R. Reddy (DDR )

(d) Supporting Staff:
Research Associate(s)
Field Assistant(s)
Field Attendant(s)
8. (a) Date of Start: 1985
(b) Years Revised:

(c) Year of Completion: 1988



9. Objectives end Scope:

l. To estsblish the setiology, ep.diuiiology and ecology of diseases
caused Dby os0il inhaditing fung:, bacteris and nematodes. Bamphasis
will be on the pod rot complex snd collar rots. 2. To determine crop
losses (pod rots, collar rot sand ‘Kalabasti’ melady) and estadlish
economics of the disesses. 3. To identify snd evaluate resistance to
the diseases, and to develop wmore effective screening procedures,
particularly for pod rots and collar rots.

10. Keywords

Soil-borne discases
Pod rots

Bacterisl wilt
Nematode diseases

11. Technique i1n brief (Methodology):

l. Use of standard techniques for isolation and pathogenicity tests.
Manipulation of environmental factors (biotic and sbiotic) to
determine their effects upon 1nitistion and development of the
diseasses. 2. Disease surveys and crop loss assessments. Tield
trials with pesticides for coantrol of the diseases. 3. Field and
laboratory screening «! germplasm to identify resistance to the
diseases; search for disese hot spots and developmwent of seick plots,
4. Standard hybr:dization and breeding methods will be employed to
exploit resistances when they are identified.

13



12. Source of Yunds:Core 100.00

13. Cost Estimstes: (Direct) 1985 1986 1987

Operational (recurring)

(a) Labor 3.00 3.00 3.00
(b) Travel 7.00 7.00 7.00
(c) POL 5.00 $.00 5.00
(d) Bupplies 5.00 5.00 5.00

TOTAL 4.80 4.80 4.80

Capitsl (non-
recurring

Indirect Costs

14. Land Requirements (ha)
Location

Patancheru 5.00 5.00 5.00

15. Review of psst background and present status:

Damage to belov ground parts of the plant by soil fungi and Dbpemstodes
cap cause significant losses in yield. Attack by soil insects and
millipedes, drought stress and nutrient stress encourage pod rot. At
ICRISAT we have identified a pod rot disease complex of which Fugsrive
spp. are dominant. Some 3000 genotypes have been screened for
resistance under natural (irregular) disease pressure and six were
found to have resistance. Pod rots were severe in crops that were
irrigated folloving late season drought stress. This effect is being
investigsted with a viewv to developing & field screening wmwethod for
pod rot resistance. A new pod disease csused by
Iylenchorbypchus brevilineatus was recently identified in India.
Pesticides are being screened for control of I, brevilivestus.
Germplasm lines are being field screened in natural hot spots for
resistance to this nematode.

14



15

16, Existing linkage with other cenie¢:s or research
projects:

Cooperstive research with sciestists of Andbra Pradesh Agricultural
University and Punjab Agricultural University, India. The
International Meloidogyne Project (USA) is currently screeming our

material for resistance to M, garensris evd M, hapla

17. Likely future course of development:

Surveys will be organised in different parts of the 8AT to detersine
the occurrence and importance of pod rots and oesatode disesses.
Effects of drought and other environmental factors on pod rot will be
studied. Disesse scoring the resistance screening methods will be
improved. A resistance breeding progrem vill be started. Screening
for resistance to collar rot will be expanded to more locations.
Genotypes reported resistant to bacterial wilt will be tested for
sultiple disease resistance. Screening to be intiated oo Vertisols at
ICRISAT Center.

18, Availsbility of training facility:

Training can be organised if required

Approval Date: 15-JUL-1985

Progress Report

During the 1987/88 postrainy season, we screened 164 genotypes for the
incidence of stem and pod rots caused by §. rolfsfi. 1o the
preliminary resistance screening trisl, we selected 14 gepotypes with
levels belov 101 of both stem rot and pod rot for further screening.
In the advanced screening (64 lines), the interspecific hybrid
derivatives and breeding lines that had lov levels (<10Z) of stem rot
snd pod rot incidence in 1986/87 postrainy season trial agsin showed
lov levels of disease.

Testing in the 1988 rainy season failed becsuse of waterlogging. Two
pod rot resistant lines, U4-47-7 and Ul-2-] were crossed with five
IVSCAF-resistant lines in sn asttempt to combine the two resistances.
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ICRISAT Ressarch Pr.ject Outline

Project Mumber: G-104(85)IC

Ol4 Project Wumber: GC.Peth.]1,6 and 7

Progrem: Croundout
Discipline(s)/8ubprogram(s)}:Pet/ Ent/ Brd/ Cyt

Project Title: Biology and msnagement of groundnut disesses

caused by viruses, prokaryotes snd viroids

6.

Project Locations:

Patencheru AICORPO  APAD

7.

Scientific Staff Names

(a) Discipline/Subprogras Leader Names

D. McDonsld (DMcD )

J.A. Wightman (JAW )

R.W. Gibbons (RWG )

J.P. Moss (JPN )

(b) Project Scientist Kawes: Scientist-Years

D.V.R. Reddy (DVRR ) 1.00

J.A. Wightman (JAV ) 0.30

AK. Singh (AKS ) 0.05

L.J. Reddy (LIR ) 0.20

§.L. Dwivedi (SLD ) 0.20

(¢) Cooperating Scientist Names:

K.R. Bock (KRB )
8.R. Nigam (SNN )
J.P. Moss (JPM )

(d) Supporting Staff:

Research Associate(s)
Field Assistant(s)
Field Attendant(s)

2288

(a) Date of Start: 1985
(b) Years Revised:

(c) Year of Completion: 1990



9. Objectives and Bcope:

To characterize casual agents of rellow spot, cowpes wmild wmottle,
chlorotic streak, witches broom, .nd vein banding; to investigate the
epidemiology of diseases csused by viruses, prokaryotes and viroids
vith ewmphasis on clump, tomsto spotted wilt, mottle, snd rosette, to
ident ify snd evsluaste resistance to tomato spotted wilt, clump, wottle
and rosette; to ipcorporate genetic resistance and to the disesses
sent ioned above and test its stability; to develop integrated comtrol
measures. ¢

10. Keywords

Groundnut virus diseases
Mycoplasma like organisms
Viroids

Detection of viruses
Characterization of viruses
Management of virus disesases

11. Technique in brief (Methodology):

Characterization by employing standard serologicsl and
pbysico-chemical techniques 1in conjunction with electron microscopy,
host range and vector transmission. [Epidemiology by investigating
vector, virus-vector relationship, various environmental factors
(biotic and sbiotic); screening of germplasm by mass scale inoculation
techniques, by vector feeding, by utilising disease hot spots, and by
developing sick plots. Standard hybridization and breeding methods to
eploit resistance ident:fied.

17



12. Bource of Fupnds:Core 100.00

13. Cost Estimstes: (Direct) 1 3% 1986 1987

Operstional (recurring)

(s) Labor 3.00 3.00 3.00
(b) Travel 15.00 15.00 15.00
(c) POL 5.00 5.00 5.00
(d) Bupplies 11.00 11.00 11.00

TOTAL 9.00 9.00 9.00

Capital (non-
recurring

Indirect Costs

14, Land Requirements (ha)
Location

Patancheru 2.00 2.00 2.00

15. Review of past bsckground and present status:

Prior to 1976 several reports have appeared in India on the occurrence
of virus diseases. However, none of the casual viruses were precisely
characterized on interrelatinships to similar viruses occurring in
other countries determined. Relisble detection wmethods were not
available and egents tranemitting the viruses were pnot idenmtified.
Genetic resistance was not exploited by relisble methods for any of
the groundnut virus diseases. Similar situations existed in other
countries in the SAT. From ICRISAT several reports have been
published on the characterisation and diagnosis of groundout viruses,
wvhich include tomato spotted wilt virus, peanut mottle virus, peanut
clump virus and groundnut rosette viruses. Ninor virus disesses such
as covpea mild wmottle virus, yellow spot virus and chlorotic streak
virus have been partially characterized. Vectors of economically
important virus diseases have been identified and virus-vector
relstionships determined. Over 700 germplasm lines have been screened
for tomato spotted wilt virus. Using cultural prasctices and field
tolerant cultivars it is nowv possible to wmanage bud necrosis. &
method for wmass scale inoculation of peanut mottle virus has been
devised. Tolerant asnd non-seed tranemission sources have been
identified for mottle.

18



16. Existing linkage with other cer or research
projects:

Cooperative research with sciemtist: of Andhrs Pradesh Agricultural
Dniversity;, Sri Venkateswara ‘niversity; Punjed Agriculturasl
Uoiversity and tbe University of Agricultural Bciencies, Bamgalore

17. Likely future course of development:-

Surveys vill be organised in the SAT to determine the occurremce and
importance of virus diseases. Virus will de charscterized and methods
for their detection developed. Purificstion metbods will bde devised
and antisera produced. Ilnterrelstionships with eimilar virvees
occurring ip other countries vill be determined. Diseasse scoring and
resistance screeving wmethods will be improved. Dsts from
epidemiological studies snd resistant cultivars will be used to
integrated disecse management.

18. Avsilability of training facility:

Training can be provided io the characterisation, detection, and
purificetion of viruses. Trsiniog can also be provided in the
handling of insect vectors, and their utilisstion in the transmission
of viruses.

Approval Date: O09-JUL-1985

————— - o A S G - . - - - - A - - -

Progress Report

Virus resistance breeding (IBWY):

Crosses involving vector resistance and TSWV tolerant lines were
sttempted. The material is in various generations (F1-F4),

The crosses involving the PMV oon-seed transmission lines and PHV
tolerant lines were advanced by single pod descent method snd are
currently in F4 geperation.
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Eatholegy

A method for purifying tomato spotted wilt virus (TSWV), the causal
agent of bud necrosis disease (BND) was developed. TSWV jsolates in
Indis were shown to be serologically distinct from isolates occurring
in several other countries. Additional bdreeding lines shoving field
resistance to TSWV have been identified. Peanut clump virus (PCV) was
seed-transmitted in both early and late infected plants of two
groundnut cultivers and ip three cereal crops. All stages in the life
cycle of Polymyxs gIsminis, the vector of PCV, have been identified.
Solarization vas found to be effective in controlling PCV, Severasl
breeding lipes showving non-seed transmission of PMV have been
identified. Peanut stripe virus (PS5tV) was found to occur in Indis.
One accession of a wild Arachis species was found to be immune to
P8tV. Several A. hypogacs genotypes which shoved less than average
incidence of PStV have been identified. Peanut chlorotic leaf stresk
virus (PCLSV) has been identified as s caulimo virus. Sequencing of
the major portion of the PCLSV-DNA has been completed. Pesnut veinasl
chlorosis disease was shown to hLe caused by s rhabdovirus.

ELISA utilising penicillin and pencillinase, which are inexpensive and
svailable resdily in developing countries, has been standardized. Dot
immunobinding assay, electro immunoblot assay and complementary DNA
probes have been introduced for virus detection.
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ICRISAT Research ect Outline

1. Project Wumber: GC-105(89%)IC

2. O0ld Project Wumber: C-Brd-Phy-5(85)
). Progras: Croundnut

4. Discipline(s)/Subprogram(s):Brd/ Phy

5. Project Title: Adaptation to specific
requirements

6. Project locations:
Patancheru
7. B8cientific Staff Names
(a) Discipline/Subprogram Leader Names

S.N. Nig (SNN )
J.H. Williams (JHW )

(b) Project Scient st Names:

S.N. Nigam (SNR )
S.L. Dwived: (SLD )
M.J.V. Rao (MJVR )
L.J. Reddy (LJR )
J.H. Williams (JAW )
V.M. Ramraj {VMR)
(¢) Cooperating Scientist Names:
V.R. Rao (VRR )

(d) Supporting Staff:
Research Associate(s)
Pield Assistant (s)
Field Attendant(s)
8. (a) Date of Start: 1985
(b) Years Revised:

(c) Year of Completion: 1990

sovirooments and

Scientist-Years
0.3

0.10
0.50

0.50
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22
9. Objectives and Scope:

To select genotypes for (a) i) Confectionary purposes. ii) For
irrigated sole crop and relsy cropping systems. (b) To combine
esrlivness with limited seed dorman.y particularly for errstic rsiny
season durstion situstions. (c) To establish the role of photoperiod
in the sdaptastion of groundnuts to different latitudes and sessons.

L 4

10. Keywords:

Short season
Dormancy
Confectionary
Adsptation
Photoperiod
Cropping Systems

11. Techpique in brief (Methodology):

(1) Use of established crop breeding technologies using identified
sources with the desired characteristics. (2) Growth and diochemical
analysis in manipulated photoperiod and tempersture combinations.



12. Source of Funds:Core 100.00

13. Cost Estimates: (Direct) 1¢ 38 1986 1987

Operational (recurring)

(a) Labor 20.00 20.00 20.00
(b) Travel 15.00 * 15.00 13.00
(e) POL 20.00 20.00 20,00
(d) Supplies 7.00 7.00 7.00

TOTAL 12.00 12.00 12.00

Capital (non-
recurring

Indairect Costs

14, Land Requirements (ha)
Locat ion

Patancheru 12.00 12.00 12.00

15. Review of past background and present status:

Confect ionary groundnuts require different quality attributes to those
intended for oil. Segregating populations have been estsblished, aend
selections made. Dormancy combined with early waturity is @
combination of traits which does not exist naturally. A screening
method has been established and selections from appropriste
populations are being made. [Early wmaturing cultivers for relay
cropping situations are being tested and distributed. GCroundnuts have
been considered to be day neutral. However, although flowering is mot
influenced it has been shown thst photoperiod may influence fruit
initiation. The extent of varistions in photoperiod response are
large in some cultivars. We have shown that there are genotype 2
season interactions and we have selected genmotypes for postrainy
irrigated situations. The improvement objectives of this project are
progressing well although wmore direct methods of assessing quality
need to be established. Photoperiod research is progressing with
current emphasis on identifying & screening method which will sllow
large scale charscterization of germplass.
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16. Existing linkage with other cer' .s or resesrch
projects:

Collaborstive resesrch with University of Bomn, Pesnut CRSP and
commercial confectionary organisat ons.

17. Likely future course of development:

Continue selections for genmotypes combining the desired traits. Ounce
s screening method for photoperiod responses has been established
characterization of existing lines and or conversiono of elite lines to
day neutrs! types masy be undertaken,

18. Availadility of traiping facility

Opportunities for student resesrch.

Approval Date: 15-JUL-1985

Progress Report
I. Breeding for earliness

We identified several promising spanish breeding lines which
possessed limited fresh seed dormancy by screenimg about 150
breeding lines from otber projects.

Four early maturing lines, were selected by our cooperator in
Karnataka for their better performance in the residual moisture
tract of coastal Karnataka.

All the three lines entered imto the IVI stage of AICORPO trials
were promoted to the next stage of testing (AVI-1) in the rasiny
season. ICGV 86015 was promoted to the AVI-2 stage in Zome 1I.
Two nev lines in rabi and two new lines in kharif were
contributed for AICORPO testing.

14 early-maturing lines bred at ICRISAT Center significantly out~
yielded the local control variety, Sen Nighe Au, in Vietnam. The
highe;t yield was obtained with ICGV 86085 (2.9]1 t ha-l dry pod
yield).
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I1.

111.

1v,

v.

Breeding for medium and late varieties

Several high yielding populations/varieties adapted to rainfed
and/or irrigated postrainy sesson culture have been identified.
Crosses involving resistent lipes with major biotic aend abdbiotic
stresses have been attempted with s range of high yielding
genotypes. Material is in Fl1-F4 generations.

Eleven varieties each in rainy and postrainy rabi/summer seasons
are presently in AICORPO trials. Of these, ICCV 86010 in rainy
season Zone V; ICCV 86309 and ICGV 87189 in 88/89 rabi/summer
Zone I & II; and 1CCV 87145, ICCV 86309, 1CCV 87191, ICGV 87189
and ICGV 87148 in 1988/89 radi/summer Zone 111, are in National
Elite Triale.

ICCV 8714]1 (ICC8 76) is identified for pre-relesse multiplication
for rainy season Zone V.

Breeding for confectionery types

Several lines with uniform seed size, and shape, and lines with
resistance to foliar diseases (rust and late leafspot) have been
crossed wvith high yielding confectionery varieties. The msterial
is in Fl-F5 generation. Bigh yielding bold-seeded lines with
improved oleic/linoleic acid ratio (> 1.6) were eelected for
further testing. Two hundred groundnut germpless lines with
possible boiling traits are in seed increase for further
observation and evalustion.

Three lines are in AICORPO, Hand Picked Selection Varietal Trial
(HPSVT) in 1989 rainy season.

Breeding for virginia runmer varieties

Two hundred virginia runper germplasm accessions were evaluated
for two sessons both in rainy and postrainy seasons at JCRISAT
Center. Forty promising lines were selected for furtber testing
during 1989 rsiny season.

Twenty-seven crosses involving virginis runner types and parents
with high yield and wmultiple pest snd disease resistance were
made.

Photoperiod effects

Photoperiod was established as an important sttridbute for
groundnut adsptation; we gained some understanding of mechanisms
by which photoperiod influences yields. Screening of breeders
lines for photoperiod insemsitivity has commenced. While most
lines emerging from biotic stress projects were sensitive, early-
and wmedium~duration, high-yielding lines were insensitive to
pbotoperiod.
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6.

ICRISAT Research ¥ ect Outline

Project Mumber: G-106(85)1C

01d Project Number: GC~-Phy-Path-Ent-6(85)
Program: Groundnut
Discipline(s)/Subprogram(s):Phy/ Pat/ Ent

Project Title: Vater stress effects on groundnut

Project Locations:

Patsncheru  Anantspur Bangalore

7.

Bcientific Staff Names:

(a) Discipline/Subprogram Lesder Names:

J.B. Williams (JHW )
D. McDonsld (DMeD )
J.A. Wightman (JAW )

(b) Project Scientist Names:
R.C.N. Rao (RCNR )
V.K. Mehan (VKK )
V.M. Ramraj (V™R )
P.T.C. Nambiar (PTCN )
L.J. Reddy (LJR )

(¢) Cooperating Scientist Names:

R. BRao (VRR )
.W. Gibbons (RWG )

v.

R
(d) Supporting Staff:

Research Associate(s)

Field Assistant(s)

FPield Attendant(s)
(a) Date of Start: 1985
(b) Years Revised:

(c) Year of Completion: 1990

Scientist-Years

0.80
0.05
0.05
0.05
0.10

1.00
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9. Objectives and Scope:

Identification of germplasw able t. ;.rform better in droughts. To
understand tbhe wechanisms und-rlying drought tolerance aund
susceptibility in selected genotype . To study the effects of abiotic
end Dbiotic factors influencing yields end quality under drought
conditions. To ideotify and improve cultivars for sepecific and
general drought tolersnce/resistance.

10. Keywords:

Drought

Cermp laom

Drought tolerance
Abiotic factors
Biotic factors
Yield

Quality

11. Techmique :n brief (Methodology):

Drought stress will be man.ipulated at different growth stages.
Cermplass grouped according t¢ maturity will be screened. Selection
for drought tolerance or wsusceptibility. Detsiled physiological
studies of lines selected as tolerant/susceptible to establish the
mechanisms responsible. Studies of the effects of wmanagement ,abiotic
snd biotic factors 1influepcing yield and quality under drought.
Improvement of screening methods to identify water use efficient
plants and those with superior recovery from mid-season drought.
Detailed studies on crop physical envirooments as influenced by
sgronowic practices.
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12. Source of Yunds:Core 100.00

13. Cost Estimates: (Direct) 1¢8% 1986 1987

Operstional (recurring)

(a) Lsbor 15.00 15.00 15.00
(b) Travel 7.00 7.00 7.00
(¢) POL 15.00 15.00 15.00
(d) Bupplies 10.00 10.00 10.00

TOTAL 10.80 10.80 10.80

Capital (pon-
recurring

Indirect Costs

14, Land Requirements (ha)
Location

Patancheru 4.50

15. Review of past background and present status:

Screening germplasm using the line source sprinkler asystem is

established. Twelve lines have been identified with superior
performance. Cultivars with varied recovery responses from mid-season
drought have been identified. Experiments done so far established

geuvotype difference in wvater use efficiency and dry  wmatter
partitioning in drought. Progress reports Nos. 1, 2, 3 and 6 are
available on screening methodology and results.



16. Existing linkage with other ce: « or research

pro jects:

Prof. J.L. Monteith, ODA. M: roclimatology Umit, School of
Agriculture, Universiiy of Fott: gham. Crop Physiology Division,

Ooniv. Agricultural Sciences, Bangalore.  AICORPO, Pesnut CRSP and
Americap Universities.

17. Likely future cow: + of development:

To establish the impac! that intercropping may have on the resistance

or susceptibility of derial adentified in sole crop screening.
Studies wvill be cond on the interaction of drought with pests,
and diseamres (:pnch soylborne diseakes). To initiate breeding
programs once sultab ' *vrial Yecomes available.

18. Availability of 1 cong factlity:

Opporunities exint for - :uduntes and post-graduate research projects

Approval Date: 15-JUif

Progress Report

1. Screening done duri - 1987-88 for drought tolersnce and drought
recovery resprnser  of b GRU and 78 breeders lines has been
reported. During .-#8-89, 115 CRU and 276 breeding lines were
screened for drougrt toulerance and recovery responses.

2. Physiological bny ¢« for differences in drought response have been
shown to be o7 'ed to root growth differences, water—use
efficiency, and p- ' t:ioming during drought.

3. Study of root chararteristics of varieties with contrasting drought
responses have shuwn resistant/tolerant varieties to have more
respiration during ‘ruught than susceptible ones.

4, Water—use efficienc wan Telated to carbon isotope discriminstion
in leaves, but found tov be also promoted by early drought.

5. Basis of genotypic differences in recovery responses seem to be
related to cytokinin concentration in xylem ssp during recevery.
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Mxeeding for drought resistance

6. During the 1988/89 postrainy scason we conducted one sdvsnced trisl
with 27 drought resistant (DR) selections snd s preliminary trial
consisting of 22 DR selections using three comtrols im esch trial.
In the sdvanced trial ICCV 87259 gave 2120 kg ha~]l pod yields under
drought treatw ' and it significantly outyielded all the I
controls.

7. A nev preliminaty Lrial comprising 13 DR selections snd 8 early
maturity liuce «nd & controls was constituted snd planted during
the 1989 rainy : .. .n, we selected 308 F3 and F4 progenies for
further evaluation during the 1989 rsiny season.



ICRISAT Res. > Project Outline

lI. Project Mumber: G-107(85)IC

2. Old Project Wumber: C-Phy-Brd-Path-7(84)
J. Progras: Groundnut

&, Diaciplxno(-)lSubptogrln(o):Phyl‘lrdl Pat

. Project Title: To investigate nutrient stresses and to exploit
Rhizobium and mycorrhigsae to incresse groundnut yields

6. Project Locations:
Patancheru Al1CORPO
7. Scientific Staf! Names:

(a) Discipline/Subprogram Leader Names:

R.W. Gibbone (RWG )

D. McDonald (DMcD )

J.H., Williams (JHW )

(b) Project Scientist Names Bcientist-Years

K.R. Krishna (KRK ) 0.20

P.T.C. Kambiar (PTCN ) 0.90

V.M. Ramrs) (V™R ) 0.5

V.K. Mehan (VEM ) 0.0%

(¢) Cooperating Scientist Names:

K.L. Sahrawat (kLS )
T.J. Rego (TRJ )
V.R. Rao (VRR )

(d) Supporting Staff:
Research Associate(s) 2.00
Field Assistant(s)
Field Attendant(s)
8. (a) Date of Start: 1985

(b) Yesars Revised:

(c) Yesr of Completion: 1990



9. Objectives and Scope:

1. To idemtify efficient strsins of bacteris asnd fasctors which
influence the use of these sotraine. To manipulate the host and
rhisobium to incresse productivity. To improve metbods of imoculatios
for smal] fermers. 2. To estadlisb the role of mycorrbisal fungi and
establish what scope exists to exploit tbese. 3. To estadlish tbhe
physiological basis for crop responses to sutritios and imoculants.
4. To improve the potentisl of groundnut cultivars im circumstances
of nutritional limitations to yield. 5. To establish tbhe
interections of nutrition and disesse development.

10. Keywords:

Rhizobie
Mycorrhiza
Nitrogen
Phosphorus
Calcium
Iron
butrition

11. Technique in brief (Methodology):

1. Collection, identification, maintenance and evaleation of
microorganisms using lsboratory, glasshouse and field experiments and
procedures. 2. Manipulstion of host plant, agronomic practice and
eoviroument to allow study of the factors which control nutrient
scquisition. 3. Study of the basic process of infection, nutrienmt
scqueition using serological, Dbiochemical, ©plast asd crop
physiological techniques. &. Study of the efficiency of nutrient
utilization withip the plant.
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12. Source of Punds:Core 100.00

13, Cost Eetimates: (Direct) 1985 1986 1987

Operational (recurring)

(a) Labor 5.00
(b) Travel 4.00
(¢) POL 5.00
(d) Supplies 12.00

TOTAL 8.40

Cepital (non-
recurring

Inditect Costs

14. Land Requirements (ha)
Location

Patancheru 2.00

15. Review of past background and present status:

Research at ICRISAT has ideatified NC 92 as being sble to incresse
yields on specific cultivars in wmany circumstances. Methods of
rhizobium inoculation have been investigated to s limited extent. The
basis for this yield increase is not vell established. Non-nodulsting
lines have been found and are being used in N balance studies. The
genetics of pon-nodulation bave been workd out and isogenic lines are
being produced. Mycorrhiza sre implicsted in P nutrition end bave
increased yields in reported experiments. Calcium nutrition is s
ma jor probles ip §.E . Asia and Africa while iron deficiency is
identified as a wmajor problem in Indian conditions. Both nutrients
intersct with water supply. MNitrogen fixstion research hss progressed
well but the bssis for physiological responses to strains, mansgesent
of these in the field and screening methodology needs to be improved.
Mycorrhizas need investigation to estsblish the extent of infectios,
the role of mycorrbiza and the effect of environment om these. Cs and
Fe outrition have pot received much asttention aslthough genetic
differences in nutritional efficiency have been observed. The basis
for s screening method was to be established before breeding can

proceed.
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16. Existing linkage with otber ce: or research
projectes:

Dr. Bartzook, lsrsel, Peanut CRSP (Dr. J. Elkan and Dr. J.C,
Wynne, NCSU).

17. Likely future course of development:

In pitrogen fixation the basis for incressed yields by successful
bacteris will be cstsblished. Factors which influence the survival of
introduced bacteris w:!l be studied. Improved screening methods will
be developed to usllow ¢ffective breeding technologies to be applied.
Other nutrient researc) is ot 8 preliminary ostage and some basic
research on the topic will be conducted. We will intensify breeding
work on improving BNF fixation by manipulation of the host and the
bacterias.

18. Avsilability of tisining facilaty:
All aspects of microbiolugy, including maintenance of strains, ELISA

techniques, etc. line rource techniques for interaction of stress and
putrient effecte for Ca und Fe are being refined.

Approval Date: 15-JUL-1985

Progress Report

1. Pot and field experiments showed that strains of Bradyrbizobjiup and
vesicular-arbuscular mycorrhizae interact with each other.

2. There 1is an interaction of  nitrogen nutrition and iron
deficiency-chlorosis.

3. Baulm and pod yield losses due to bigh pH induced iron deficiency
chlorosis were quantified; correction of chlorosis resulted in 16
percent improvement in pod yields.

4. Amongst the generally highly chlorosis susceptible spanish and
valencia groundnuts, a few tolerant genotypes were identified.

5. In an alkaline so0il, nitrogen applied during pod filling incressed
yields in some cultivars while decreasing it im others.

6. Responses to applied gypsum under end sesson drought conditions
were different in a pumber of genotypes.
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ICRISAT Resesrc ject Outline

1. Project Pumber: C-108(83)IC

2. Old Project Mumber: C-Cyt-8(87)

3. Program: Groundaut

4. Discipline(s)/Subprogram(s):Cyt/ Brd/ Ent/ Pat/ Agr

5. Project Title: Exploitation of Arachis species for improvement of
the cultivated groundnut

6. Project Locstions:
Patancheru AICORPO  TNKAU
7. Scientific Statf Names:

(a) Discipline/Subprogrem Leader Names:

J.P. Moss {JPM )

(b) Project Scient:.st Lames Bcientist-Years
J.P. Mowss (JpM ) 0.5
A.l' Sln&:h (“8 ) lvoo
D.C. Sastri (DCS ) 0.5
J.A. Wightman (JAW )

(c) Cooperating Scientist Kames:

P. Subrahmanyan (PS )
P.W. Amin (PWA )
L.J. Reddy (LIR )
V.K. Mehan (VXM )
D.V.R. Reddy (DVRR )

(d4) Supporting Staff:

Resesrch Associate(s) 3.00
Field Assistant(s) 3.00
Tield Attendant(s) 3.00

8. (a) Date of Start: 1985
(b) Years Revised:

(c) Year of Completion: 1988



9. Objectives and Bcope:

To iovestigate the genomic covstitution in, and pbylogemetic
interrelatinship between {Arachis wild sp. snd A, Dypogags for the
following objectives. 1) To trsns!zr desirable traits from compatible
vild oepecies to groundout and to develop stable tetraploid lipes with
desirsble traits. 2. To investigste barriers to interspecific
bybridization between A, Lypogses aud wuseful species frop other
sections to develop methods to produce bybrids. 3. To adopt
cell/tissue cultures for groundnut improvement.

10. Keywords

Cytogenetic anslysis
Genome relationships
Gene transfer

Ploidy manipulations
Incompatibility
Cell/Tissue culture
Baploidy

11. Technique in brief (Methodology):

Genowe analysis: Standard cytological, cytogenetic and biochemical
methodologies. Breeding with compatible species: bybridisstion,
ploidy manipulations, manipulation of wmeictic recombinstions, snd gene
transfer. Incompatibility: Light and fluorescence wmicroscopy,
regulation of peg, pod and seed development by hormones, and tissue
culture. Tissue culture: Interspecific hybridization; anther/pollen
culture for haploidy; and cell/tissue culture.
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12. Source of Funds:Core 100,00

13. Cost Estimates: (Direct) LGRS 1986 1987

Operational (recurring)

(a) Lador 5.00 5.00 5.00
(bd) Travel 10.00 10.00 10.00
(c) POL 5.00 5.00 3.00
(d) Supplies 15.00 15.00 15.00

TOTAL 11.10 11.10 11.10

Capital {(non-
recurring

Indirect Costs

14. Land Requirements (hn)
Locati1on

Patancheru 6.00 6.00 6.00

15. Review of past background and present status:

Past background: 1. CGenome relstionships io genus Arachis were mnot
studied satisfactoriiy. 2. A few compatible species were crossed

with A, hypogaea. Pluyploidy was used previously for inducing
fertility in sterile triploids. 3. Reasons for incompstibility in
failing crosses were not stodied. 4. Regeneration of plants from
cell/tissue cultures in groundout was not achieved. Prasent status:
1. Genome analysis in section Arschis by conventional cytogenetical
methods accomplished. It is to be extended to other sections. 2. A
pumber of fertile interspecific tetraploid commercial derivatives with
desirsble genes from B species of section Arschis bave been produced
and s large pumber of segregants resistant to late leafspot spnd rust
bave been selected. 3. A wmethod for incressing peg and pod
production by hormone application in  incompatible crosses is
standardised. 4. Ovule and embryo from hormone aided incompstibdble
crosses have been cultured and hybrid calli end shoots obtsined. 3,
Regeneration of plants from tissue culture has been achieved.
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6. ‘Enisting Jlihags with ether < vi vesesrch

projects:

1. Closely linked with other grour !put projects on different diseases
and pest stresses. Materisl geners:ed is assessed for yield snd otber
traits. 2. Linkages vith WC8VU and Reading University for exchange of
informstion and material. 3. Linkage with Bouthern Africas Center in
Malawi for esrly leafspot snd rosette resistance. &. Future linkage
with nstions] and internstional tissue culture centers for exchange of

information.

17. Likely future course of development:

1. IExtending of genone analysis to the member of section Rhisomstosas
and certsin nev scceasions of interest. 2. Production of wider range
of interspecific derivatives. 3. S8creening of advanced selections
resistant to rust and/or late leafspot and other pest and psthogens,
and agronomic evaluation at various nationsl and international
locetions. 4. Expanding the rsnge of incompatible crosses and use
tissue culture for genetic improvement. 5. Registrstion of resistanot

selections.

18. Availability of traiping facility:

1. Bybridimzation. 2. Cytological techniques. 3. Cytogenetic
theory end methods. 4. Theory and use of tissue culture for

incompatibility and crop improvement.

Approval Date: 15-JAN-1985

Progress Report

1. Poliar diseases resistant advanced interspecific derivatives were
agronomically evaluated and from early generstion interspecific
derivatives 195 plants were selected with resistance to late lesf
spot. Five lines were identified with resistance to early leaf
spot at Malavi and Pantnagar.

2. Progress has been made for genetic introgression of early leaf spot
and rosette resistances ioto A. hypogses from A. sp. 30085,

4. sp. 30017 and A. chacoense. An incompatible species
4. sp. 30003 has also been crossed with annual species of section

Arachis vsing in-vitro embryo rescue technique.

3. Bydbrid Plant (A. hypogses x A. sp. 276233) has been estadlished
ueing in-vitro regeneration techniques.

4. In-vitro Yegeneration has been achieved in A. yillosulicarps and
4. hypogaes.

3. A protocol for selection of flower buds with right stage of
e Jdox. dnduction ol divisions bas besn standardized.
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4.

5.

6.
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ICRISAT Research ,ect Outline

Project Mumber: G-109(85)IC
0ld Project Number: G-Brd-9(3")
Program: Groundaut

Discipline(s)/Subprogram(s):Ent/ Brd

Project Title: Identification and utilisstion of host plsat
resistance to insect pests and associated organisms.

Project Locations:

Pataancheru AICORPO SAT

7.

Scientific Staff Names:

(a) Discipline/Subprogram Lesder Names:

J.A. Wightman (JAW )
S.N. Nigam (SNN )
D.V.R. Reddy (DVRR )

(b) Project Scientist Names:

J.A. Wightman (JAW )
G.V.R. BRao (GVRR )
S.L. Dwivedi (SLD )
S.N. Nigam (SNN )
AKX Singh (AXS )

(c) Cooperating Scientist Names:

L.J. Reddy (LJR )
M.J.V. Rao (MJWR )
V.K. Mehan (VKM )
V.R. Rao (VKR )

(d) Supporting Staff:
Research Associate(s)
Field Assistant(s)
Field Attendant(s)

(a) Dste of Start: 1984

(b) Yesrs Revised:

(c) Year of Completion: 1989

Scientist-Years
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9. Objectives snd Scope:

1. Yo identify sources of resistance is cultivsted aad wild jrzachis
species. 2. To breed verieties fc- multiple pest resistemce. 3. To
iovest igate mechanions of resistsnce. 4. To investigate inheritamce
of resistance.

10. Keywords:

Insect pests

Resistance

Utilisstion

Mechanism of resistance
Inberitsnce of resistance

11. Technique in brief (Metbodology):

1. Field screening methods for leafminer and Spodoptera will be
improved by artificial relesse. 2, VTactors responsible for
resistance to pests will be studied. 3. Biology of pests oo
resistant and susceptible cultivars will be studied wunder comtrolled
conditions. 4. Gepetic techiques such as diallel mating will be used
to stwdy inheritance of resistance.



12. Source of Fends:Core 100.

13. Cost Rstimates: (Direct) 1¢4% 1986 19987

Operstionsl (recurring)

(s) Ladbor 15.00
(d) Travel 71.00
(c) POL 15.00
(d) Supplies 3.00

TOTAL 7.20

Capital (non-
recurring

Indirect Coste

14. Land Requirements (ha)

Location

15. Review of past backgrousd and present status:

Litersture reviev completed, several papers and reports have bdeen
produced. Several sources of resistance to jassids and thrips have
been identified and crossed with high-yielding susceptible cultivars.
Screeping for sphid resistsnce will contisue snd concenmtrate on wild
species. Resistance to pod scarifying termites has been idemtified.
Interactions of pod damage and Aspergillus flavus are being studied.
Attempts to identify better sources of resistance to lesfmimer and
Spodoptera will coutinve. [Identificstion of pod borimg imsects is
underway. Seversl field resistent gesotypes to BED have been
identified and are being tested on farm in cooperation with APAU sad
the Department of Agriculture. High yielding multiple pest resistant
lines have been entered into AICORPO trials and seupplied to
cooperstors.

L}



1. Wxisting liskage with otber cent .5 or resesrch
projects:

1. North Carolins Stete University, USA (Dr. Wynne and Campbell).
2, AICORPO. 3. ICIPR, Nsirobi, Kenys

17. Likely future course of development:

Breeding lines will be tested internstiomslly. Materials will be
checked for reactions to other comstraining fsctors such as disesses
and drought. Efforts will be wmade to identify other sources of
resistance and develop resistsnt lines. BResistsnt lines will also be
tested in Integrated Pest Management Progrems.

18. Availsbility of trsining facility:

Treining fecilities exist for host plant resistance, field screeming
wmethodology, wmechsnisms of resistance to jessids, identificstios and
culturing thrips, aphid transmission of viruses, sampling techniques

Approval Date:

————— o —— - ——— - ———————— T —— T~ ——— — . W —

Progress Report

Sufficient sources of resistance to minor pests jesssids and thrips
(except virus vectors) are available and have been incorporated in
breeding programs. There are insufficient sources of resistance to
defoliators, groundmut leafminer and Spodopters litura, which camnot
be field screened at IC. Attention has switched to developxng 8 nev
technique for finding resistance to those species in A. hypogses and
Arachis spp. Glasshouse and field screening for resistance to Aphip
craccivors in India and Mslavi has lead to some good results. PField
survey of GBU 9 AICORPO is attempted each season. See Collsborative
Project reports. CO-9-XX (87) for collaborator X-link. Observations
in farwers’ fields have been initiated.

Excellent progress has been made in combining resistance to
jassids/thrips in iwproved genotypes. Several lines with high level
of resistance to jassids vere selected. Further crosses involving
aphid and spodopters resistant lines have been sttempted and the
material is in various generations (F1-F5).

Three varieties each in rainy and postrainy season are presemtly in
AICORPO trials. Of these, ICGV 86005 is in National Elite Trial, Zone
¥ in reiny season.



ICRISAT Research F :ect Outlime

l. Project Mumber: G-110(85)IcC

2, 01d Project Number:

3. Program: Groundnut

4. Discipline(s)/Subprogram(s):Ent/ Pat/ ird

5. Project Title: Biology asd management of pests of stored
groundnuts

6. Project Locations:
Pstancheru AICORPO
7. Scientific Staff Rames:

(a) Discipline/Subprogram Leader Rames:

J.A. Wightman (JAV )

D. McDonald (DBeD )

S.N. Nigam (SNR )

(b) Project Scientist Names Scientist-Years

J.A. Wightmen (JAW ) 1.00

D. McDonald (DMcD )

S.N.  Nigam (SHM )

V.K. Mehan (VKM )

(¢) Cooperating Scientist Names:

Mehan (VKM )

V.K.
P.W. Amip (PWA )

(4) Supporting Staff:
Research Associate(s)
Field Assistant(s)
Field Attendant(s)
8. (a) Date of Start: 1983
(b) Years Revised:

(c) Year of Completion: 1989
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9. Objectives snd Scope:

1. To develop methods for the evaluation of the nsture snd extent of
pest problems of stored groundsuts. 2. To develop metbods and screen
geruplase for resistence to storage pests. 3. To collect samples of
pest-damaged groundnuts to determine possible linkages vitd sflstoxio
contamination. '

10. Keywords.

Pests

Harvested groundnuts
Resistance

Losses

Aflatoxin

11. Technique in brief (Methodology):

1. To momitor insect infestations from tissue of harvest to the end
of the storage period. 2. Regular sampling of local markets apd/or
®mills over an extended period to assess storage Jlosses csused by
pests.

ha



12. 8Source of Punds:Core 100.00

13. Cost Estimates: (Direct)
Operationsal (recurring)
(a) Labor
(db) Travel
(¢) POL
(d) Supplies
TOTAL
c;pita} (non-
recurring

Indirect Costs

14. Land Requirements (ha)
Locat ion

Patancheru

15. Review of past background and presemt status:

1985

1.00
1.00
1.00
3.00

2.00

1986

1.00

1.00
1.00
3.00

2.00

1987

Preliminary research and observations st ICRISAT by Dr.
has indicated that some genotypes possess resistance to seed damage by

Tribolium sp.

| 39 8

Amin

&5



16. Existing linkage with otber cen': :: or research
projects:

Cooperstive linkage has been estsblisbed with the pest infestion
laborstory and TDRI is the UK.

17. Likely future course of developwent:
It is hoped that the major csuses of insect related losses in
harvested groundnuts in Indis can be ascertained. Sources of

resistance to storage pests should be identified asnd wused in
resistance breeding.

18. Availability of training facility:

Can be srranged

Approval Date: 15-JUL-1985

Progress Report

Techniques for screening f{or resistance to stored product pests have
been established and 1mplemented. Breeders elite material has been
screened. Experiments on protecting groundnut from stored product
pests centre on an inert clay dust. It appears to be highly
effective. 1ts role in protecting the stored product from aflatoxin
incidence induced by ipsect attack is being examined.

(Breeding): Twenty-two lines were screened for resistance to Corcyrs
sp. and varietal differences for I damage vere noticed.
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ICRISAT Research Project Outlime
1. Project Mumber: G-111(8%)1C
2. Old Project Number: GC-Brd-10(8%)
3. Program: Groundnut
4. Discipline(s)/Subprogram(s):Rut

5. Project Title: Integrsted pest management with ewphssis on
Spodoptera lituras and groundnut lesf mimor (CNLM)

6. Project Locations:
Patancheru
7. Scientific Staff Namen

(a) Discipline/Subprogram lLeader Nagmes:

J.A. Wightman (JAW )
(b) Project Scientist Names SBcientist-Years
J.A. Wightman (JAW ) 0.50
G.V. Ranga Raco (CVRR ) 0.50
M. Pimbert (MP )
C.8. Gold (C8G )
C.K. Omg (CXO )

(¢) Cooperating Scientist Kames:

J.BE. VWilliams (JAW )
R.A.E. Mueller (RAEM )
A.B.S. King (ABSK )

(d) Supporting Staff:

Research Associate(s)
Field Assistant(s)
Field Attendant (s)

¥ge

8. (a) Dste of Start: 1984
(b) Years Revised:

(c) Year of Completion: 1989



9. Objectives and Scope:

1. To determine the ecomomic sigrificance of the wmsjor groundout
pests im the BAT expecislly the groundout leafminer (GNLM) gnd
fpodoptexs litura. 2. To evaluate methods of controlling the wmajor
pests of groundnuts that do mot iovolve bost resistance directly or

the use of broad spectrus insecticides.

10. Keywords:

Integrated Pest Management
Croupdout leafminer
Spodopters Lithura

Broad spectrus insecticides
Resistances

11. Technique in brief (Methodology):

1. Field trials using 1nsecticides to regulate pest numbers in a
differential wmanner. 2. Laboratory studies of insect growth rates
sud consumption. 3. Field studies of parssites and predators of
pests. 4. Evaluation of formulations and procedures for machine
applied viruses. 5. Computer simulation of the life systems of
pests. 6. Deterwination of economic threshold. 7. Evaluation of

farmers’ needs.
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12. Source of Punds:Core 100.00

13. Cost Estimates: (Direct) 198% 1986

Operstional (recurring)

\a) Lapor 5.00 5.00
(b) Trave! 10.00 10.00
(c) POL 3.00 .J.OO
(d) Supplies 9.00 9.00

TOTAL 7.90 7.%0

Capital (non-
recurring

Indirect Costs

14. Land Requirements (ha)

Location
Patancheru (Rab:) 2.00 2.00
Pastancheru (Khar:if) 2.00 2.00

15. Review of past background and present status:

Observations . on a one hectare block have
investigations on the biology and resistance

1987

$.00
10.00
3.00
9.00
7.9

commenced. Pest
available have been

assessed and published in annual! reports and progress reporte.

L}
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16. Existing linkage with other cent: s or research
projects:

1. TDRI, UK oo 8. liturs pherwoner. 2. Southsmpton University, UK,
on GNLM pbherosones

17. Likely future course of developwment:

Integrated pest msnagement systems will be developed. Joint projects
with the University of Southempton, University of Harare (limbabwe),
I1CIPE (Mairobi, Kenys) snd Peanut CRSP will be developed.

18. Availability of training fscility:

A full training program for all groundonut entomology projects will be
developed by 198¢6.

Approval Date: 15-JUL-1985

Progress Report

Genersl: We continue to monitor the influence of insecticides on the
insects living on  groundnut at ICRISAT Center to accumulate
information about the judicious use of insecticides, damage
thresholds, and 1insect flight patterns. The difference between the
rabi and Kharif crops and the poor insect population in recent years
means that this work will comtinue a little lomger.



ICRISAT Research P ¢ .ect Outline

1. Project Mumber: G-112(8%)I¢C

2. 01d Project Fumber:

3. Program: Groundout

4. Discipline(s)/Subprogram(s):Ent

L]

3. Project Title: Termite control in groundnuts
6. Project Locations:

Patsncheru Bangalore

7. Scientific Staff Names:

(s) Discipline/Subprogram Leader Names:

J.A. Vightman (JAW )
(b) Project Scientist Names Scientist-Years
J.A., Wightman (JAW ) 0.10
C.K. Ong (CkO ) 0.5
G.V. Ranga Rav (CYRR ) 0.05
C.5. Gold (Cs8¢C )

(c) Cooperating Scientist Names:

J.W.W. Logan (ODNRI) (JwWL )
G.K. Veerelh (UAS, (Cxv )
D. Rajagopal Bangalore)(DR )

(d) Supporting Staff:

Research Associste(s) 0.50
Field Assistant(s) 0.5
Field Attendant(s) 0.10

8. (a) Date of Start: 1986
(b) Years Revised:

(c) Year of Completion: 1989
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9. Objectives and SBcope:

1. To test end establish new techniques involving baits trested wvith
insecticides and fungicides in ndis. 2. To test and improve the
techniques under African condition:. J. To evaluste relationship
betwveen termite density and crop losses.

10. Keywords:

Termites
Groundnuts
Insecticides
Fungicides

11. Technique in brief (Methodology):

Standard applied entomological procedures using newly developed
techniques and pesticides.



12. Source of Funds:Core 70.00 TDR! 30.00

13. Cost Estimates: (Direct) 1986 1987 1988

Operstionsl (recurring)

(a) Labor 0.5
(b) Travel 2.00
(¢) POL 0.50
(d) Supplies 0.%0

TOTAL 3.%

Capital (non-
Tecurring

Indirect Costs

14, Land Requirements (ha)
Location

Patancheru

15. Review of past background and present status:

Termites cause severe damsge to groundnuts in many areas of the B8AT.
By tunneling in roots and stews they cause wilting and desth of
plants; some species cut through branches (common in Malawi end other
countries of Southern Africa); some species scarify and penetrate
shells exposing seeds to invasion by soil fungi including A. flavus.
Studies in Nigeria have shown yield loss of up to 20X from termite
dsmage to roots. Some species can be partislly cootrolled by
cultivation and & limited success has been achieved by use of
insecticides and fungicides, the latter being effective through damage
to the fungal gardens cultivsted by the termites.
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16. Existing linkage with other cert..s or resesrch
projects:

Collsborstive project with TDR1. Museum, UK, who hsve considerable
expertise in the field of term:te research. Collaborstive project
with TDRI

17. Likely future course of development:

1f successful this project will lead to the replacement of tresting
the scil in groundnut beds with persistant cyclodiene insecticides
vith a chesp, effective, and ssfe method of termite comtrol.

18. Availadbility of trasining facility:

Apprentice will receive trasining in field testing pesticides

Approval Date: 26-SEP-1986

Progress Report

A collaborative project with ODNRI is completed and lead to
recommendations about the insecticidal control of termite - not realy
applicable to most SAT farmers.

Current research is centred on protecting the harvested crop from
termites with mulches. This work has lead to the observation that the

lesves and stems of a bush, lpompes fistylosa, can protect groundnut
from termite attack.
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1. Project Wumber: G-113(8%)1C
2. 0ld Project Mmber:
)J. Program: Croundaut
4. Discipline(s)/Subprogram(s):BN / BRD,
5. Project Title: Zvaluation of Mutritional
groundnut
6. Project Locations:
Patancheru
7. Scientific Staff Names:
(a) Discipline/Subprogram Leader Rames:
R.W. Cibbons (RWC )
R. Jambunathan (RJ )
(b) Project Scientist Names
R. Jambunathan (RJ )
S.L. Dwived: (S8LD )
A.N. Other (ANO )
(¢) Cooperating Scientist Names:
V.. Rao (VRR )
(d4) Supporting Staff:
Research Associate(s)
Field Assistant(s)
Field Attendsnt(s)
8. (a) Date of Start: 1985

55

ICRISAT Research F: . ect Outline

(b) Years Revised:

(¢) Year of Completion: 1990

snd food quality of

Scientist-Years
0.10

o.lo
1.00

2.00
1.00



9. Objectives and Scope:

1. Determine the protein snd c¢i1. content in groundouts. 2.
Determine the proximate compositicn of groundouts including vitasins,
sugars and protein quality using chemical methods., 3. Determine the
oil quality including fstty ecid composition in groundnuts. 4.
Initiste and standardize taste panel evslustion studies.

10. Keywords:

Groundnut
Butritiona)l qualaty
011 quality

Flavor
Acceptability

11. Technique in brief (Methodology):

1. UDsing standardized methods, the protein content and oil content in
groundnut cultivars will be determined using the Technicon autho
analyser and nuclear magnetic resonace spectrometer (NMR) wmethods
respectively. 2. Proximste composition, sugars, vitamins and smino
acid composition of groundnut cultivars will be determined wusing
stendardized wmethods. 3, Fatty acid composition will be determined
snd flavor components monitored as snd vhen equipment/facilities
become available. 4. Environmenta!l effects on quality factors will
be tested by analvsing cultivars obtained from different
locations/sesons. 5. Ib cooperation with the staff of ICRISAT, a
taste panel will be constituted to evaluate the advanced groundnut

cultivars.
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12. Source of Punds:Core 100 .00

13. Cost Estimates: (Direct) 1985 1986 1987
Operational (recurring)
(a) Labor
(b) Travel
(¢) POL
(d) Supplies

TOTAL 18.00 18.00 18.00

Capital (non-
recurring

Indirect Costs

14, Land Requirewents (ha)

Location

Patasncheru 5.00 $.00 5.00

15. Review of past background and present status:

Various reports, mapuals and other publications are aveilable to carry
out these analyses. Anslysis of o0il content of groundnuts by nuclear
magnet ic resonance spectromatry - R. Jambunathan, 8.Madbusudhana Rsju
and S5.P.Barde, Journal of the 8cience of Food and Agriculture
(Accepted). Methods have been established for the dJdetermination of
protein content by the Technicon auto analyser method and for oil
content by the MR, These two methods are being used for routine

estimation in the laboratory.
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16, Existing linksge with other cen:«is or research
projects:

Linkages have beev established with various sciemtists in WNorth
Carolins Btste University, UBA and commercial compsunies in the UK.

17. Likely future course of development:

Depending on the results obtained on initial ipvestigations, further
basic biochemical work can be carried out to ascertain the sppropriste
t ime for harvesting groundnuts and to determine the factors that
affect the keeping quality cf groundnut oil. Consumer acceptance
studies can also be carried out on selected cultivars.

18. Availability of trsining facility:

Training facility for 03] and proteip determination is available.

Approval Date: 15-JUL-1985
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Progress Report

Chemica! composition and amino acid composition of ICGS 1, ICGS 5,
ICGS 11, 1CGS 21, 1CGS &4, Kadiri 3, and J 11 (controls) was
determined. Fatty acid composition of these genotypes was determined.
ICGS 2] had a significantly higher oleic to linoleic ratio among the
above mentioned 7 genotypes. Biological evaluation using rats was
conducted on these genotypes to determine protein digestibility,
biological value, net protein utilization, and protein efficiency
ratio. ICGS 21 showed superior performance when compared to other
genotypes.

We have initiated experiment to study the stability of oil content and
011 quality and 25 genotypes grown in Bhavanisagar, Dharwvar, Bisar and
ICRISAT were analyzed for their oil content and oil quality. The mean
O/L ratio was highest at Bhavanisagar and lowest at Hisar.

Studies showed no useful association of 100-seed mass with o0il and
protein content. However, oil and protein themselves were negatively
correlated. Correlation studies further revealed that oil content in
the same variety increased as the seed size increased (r = 0.976) and
such variation in oil content was up to 6-72.

A sultilocational quality trial with 13 varieties is in progress in
1989 rainy season.
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ICRISAT Resear: . Froject Outline

1. Project Number: G-119(87)iC

[ %]

. Old Project Nuaber:
J. Progras: Groundnut
1. Discipline(s)/Subprogramis): Brd .

3. Project Title: International cooperative activities

6. Project Locations: Patancheru. [CRISAT Center

. Scientific Staff Names:

-3

a) Discipline/Subprogran Leader Names

S.h. Nigas { SNN
(b) Project Scientiat Names Scientist-Years
S.N. Nigam {SNN) 0.28

{c) Cooperating Scientist Names:

All groundnut scientists 1( { )
I1CRISAT Keg.Prog.Breed. { )
Scientists from Nat.prog. { )

(d) Renearch Associate(s) 0
 Field Assistant(s) 1.00
Field Attendant(s) 1

8. (a) Date of Start: 1987
(b) Years Revised:

(c) Year of Completion: 1982

9. Objectives and Scope:

1. To organize and coordinate international evaluation of breeding material
and nurseries. . To participate in regional and national evaluatjon
networks. 3. To initiste and develop proposals for strengthening national
prograss. 4. To interact regularly with breeders in ICRISAT regional
prograss. 5. To provide consultancy services on request.
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10. hevwords:

International Cooperation
Breeding

G x E effects

National programss
Nurseries

Networks

11. Technique i1n briet (Methodology):

1. International adaptation trials. 2. Suppiv of specific genotvpes to
national evaluation network. J. Contract hvbridization and supply of
segregating populations to regional/naticnal prodranms. 4. Trainine of
national scientists. . Fartacipation in the national, regional, and
international workshops/meetings. 6. Organization of scientists’
meet/international workshops. 7. Interaction with other international

prograss.

12. Source of Funds:

13. Cost Estimaten: (Direct)
Operational (recurring)

(a) Labor
{b) Travel]
{c) POI

(d) Suppl:rs

Total

Capital (nonrecurring)
Indirect Costs

14. Land Requiresents (ha)
Location
15. Review of past background and present status:

Large number of genotypes have been supplied to breeders i1n various
countries over the jast many vears. More recently uniform trials have been
sent out coamprising sets of genotypes having desirable attributes -
confectionery qualities, foliar diseases resistance, pests resistance, and
short, sediua, and ate duration. Participation in the AICORPO has been
very active and useful. ICGS 11 and ICGS 44 have been released in India.
Many other varieties have been identified for adaptive trials. Promising
materials have also been identified in other countries and are under
evaluation in national networks/farmers' fields.
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16. Existing linkage with other centers or research projects:

A\ICORPO and other national programs. AGLN, ACIAR, Peanut CRSP., ICRISAT
Kegional programs. G-102(85)IC to G-109i85)IC,

7. Likely future course of developeent :

—

1. It will lead to better coordination and docusentation of inforsation.
Z. 1U wil]l help accumulate data to study G v K effects which will be used
tG 1dentity stable and adapted genotypes for the next cyvcle of crossing.

J. The project will iead to GURMN (Groundnut Cooperative Reqional Network)
in due course,

I8, Avariability of training facility:

.. In groundnut breeding techniques. 2. Iin regional/international
evaluation sethodolodirs.

Progress Report

In Pakistan, ‘Bakl w04’ a composite of two |CRISAT groundnut varieties.
ICGS 44 and (LS ¢ nhas been approved for release for general cultivation.
'Jimpengtangkong’', a welection from ICGS 35 possesaing higher o1l content
(52.3%) and I ~» oseac:ilinoielc acid ratio with superior yield performance
over local contri.ls haw been released i1n the Korea Republic.

During 198y we went 1, 3, and 1 sets of the international trials,
TEGWVT, 1FDRUAVI and [0 VT respectavely to Thailand, Niger and Pakistan. In
addition, 707 advanced breeding lines and F, to F, generstions of early,
medium and late maturityv tvpes, foliar dineases and drought resistant
varieties and confectionery types were supplied to our cooperators in 12
countries.

we received yield data for the international trials conducted in
Vietnam, Burma, Sudan and Benin. In the IEGVT, 14 early maturitv varieties
significantly outyielded the local control in Vietnam and in Bursa [CGV
86015 and 86053 outyielded the local control.

In the IMLGVT. 15 wedius and late maturitv varieties lxtnlrxcnntly
outyielded the local control in Burma. _in Sudan ICGY 87141 gave 5-6 t ha
pod vields compared to that of 4.8 t ha ~ for the local control, Ashford.

In the 1FDRGYT, two foliar diseases resistant varieties, ICGV 87183
and 87175 gave 223% and 130X higher pod yields respectively over the loca’
cultivation in Bursa, nla ICGY 87182 gave a pod vield of 4.8 t ha
as against the 4.4 t ha * pod yield for the local cultivar. In Vietnss,
six foliar disease resistant varieties gave higher pod vields ranging fros
10 to 19% over the local control.
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In Ntamey, six foliar disease resistant variettes, ICGv 87185, 87156,
87183, 87160, 87172 and 87157 and four A, flavus resistant varieties, ICGV
87118, 87078, 86168 and 87087 significantly outyielded the local check
during 1988 rainy season. In addition, ICG(FORS) 11 has been promoted to
advanced yield trials at the Institute of Plant Breeding, Philippines.

In the Indtan National Program, ICGS 76 has been identified for
releass n peninsular India by the AICORPO group. Severa) other ICRISAT
entries have been promoted to the higher stages of AICORPO testing during
1989 rainy season.

Approval Date: 13 OCT 1988
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