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Welcome Address 

K.R. Bock' 

On bthalf of [CR ISAT, it gives me great pleasure to welcome you all to Malawi, and to our meeting 
on the groundnut rosette vir €GRV) disease. We last met in Cambridge 2 years ago under rather 
different climatic conditions. Almost everyone who attended the Cambridge meeting is again 
assembled here, and that is particularly pleasing. 

We have the pleasure of the company of additional participants this year. Iwould like to extend a 
special v .!lcorne to our three Malawian colleagues, l)r Siba t ., Mr Chiyembekeza, and M r Kisyombe, 
who have made major contributions to the Malawi National Groundnut Program over the years. We 
arc also especially pleased that both Drs John A'Brook and Michael Thresh have been able to attend. 
Dr A'3rook's excellent work on epidemiology of G R V in West Africa remains of great significance, 
and l)r Thresh brings to the meeting his wide and special knowledge on the epidemiology of plant 
viruses. 

I would like to take this opportuttity to thank the Malawi Government through the Ministry of 
Agriculture for their kind approval to hold this meeting in ILilongwe, and for their continued deep 
interest in the well-being of the SAI)CC; ICR ISAT Regional Groundnut Improvement Program for 
Southern Africa in Malawi. 

Malawi is indeed a most pleasant and welcoming land, and I know that you will enjoy your brief 
so.journ here. 

I. Principal Groundnut Pathologist and Team Leader, SADCCI ICRISAT Regional Groundnut Improvement Program for Southern Africa, 
Chited,e Agricultural Research Station, Lilongwe, Malawi. 



Objectives of the Meeting 

D. McDonald' 

The major objective of this Third Consultative Group Meeting is to bring together representatives of
various research groups involved in research on groundnut rosette virus (GRV) disease to review 
their research findings and to coordinate plans for future research and cooperation. It is indeed 
pleasing that so many of you have been able to attend this meeting. Iam sure the research reports will
be of great interest and that we shall be able to make effective plans for further cooperation in 
research to combat this important virus disease. 

An~it her objecti e is to consider the possible usefulness of prod ucing an ICRI S A F Inforiiation
Bulletin on GRV. If such a publication is considered desirable in the near futur,, wc may have to 
solicit your assistance Il its preparation. 

An additional iaIhcctivc. and one that influenced the choice of veIl tel, is to give those of VOtl from
oit"idc Africa the opportumitv to see G(P V disease in the field, and in particular to exaiiiic research 
cuIrcntly in1 prrorcs at IC;, ISAT's Regional (iroundntt Ilprovcncnt Prograr fto,- Souithern 
Alrica. lhis progran is located at the Chited/c Agricultural Rescarch Station of the 'i,lawi
Ministry ol Agriculture. You %%illalso be shown soeic of the field trials conducted by rescarch stalf of
the Nialawi Ministry of Agriculture. and will be able to visit farmers' fields in Lilon wc district. 

The meet ing ShIolIdpros idC us with am plC opport unity for informal as well as formal discussions. 
I a i sure that tile ohiccti\c ,will he met, that valuable information will be presented, and important
proposals formulated for continuing cooperative research. 

I. Principal Pathologist and Groundnut Group Leader, Legumes Program. ICRISAT, Patancheru, Andhra Pradesh 502 324, India. 
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Research on Groundnut Viruses in the Semi-Arid Tropics 
D.V.R. Reddy' and D. McDonald 2 

Several virus diseases occur on groundnut,and 
they are currently recognized as important con-
straints on groundnut production in many 
countries. Research on plant virus diseases in 
developing countries suffers from a scarcity of 
fully trained virologists and lack of facilities 
required for virus isolation, characterization, 
and detection. Excellent work has been done 
on economically important virus diseases on 
aspects other than virus characterization and 
detection. The research carried out in Africa to 
develop cultural control measures for ground-
nut rosette virus (GRV) and to breed cultivars 
with rosette resistance is one such example. 
However, access to advanced technology is 
essential ii order to characterize and detect the 
causal viruses. If well-equipped virus units in 
developed countries agree to provide the neccs-
sary assistance, it is cssCtial that duplication of 
research by various grotups involved should be 
minimized. Appreciation ofthese needs has led 
to increased interests in regional and interna-
tional cooperation. 

Groundnut Rosette Virus (GRV) 
Disease 

GRV disease ;,; as the most impor-recogilized 
tant virus disease ot groundnut in Africa, south 
ofthe Sahara. Research in India, by ICR ISAT, 
showed that several diseases of groundnut, 
previously described as "rosette", had not been 
accurately diagnosed, and were not the GRV 
disease found in Africa. 

Thus, it was apparent that any ICRISAT 
research on GRV would have to be conducted 
in Africa or in a "third country" where ground-
nuts are not grown but where good facilities are 

available for plant virology research. Accord
ingly, collaborative research projects were estab
lished with the Institute for Plant Protection in 
Braunschweig, Federal Republic of Germany, 
and with the Scottish Crop Research Institute, 
lnvergowrie, UK. ICRISAT scientists have 
worked in both these establishments in cooper
ation with local experts in several fields of 
virology. The collaborative efforts have already 
resulted in the publication of important new 
information on the causal viruses of GRV. 

The scope of the work on GRV has been 
considerably widened with the involvement of 
the United States Peanut Collaborative Re
search Support Program (Peanut CRSP) in 
Nigeria. Their project on the identification of 
groundnut viruses in West Africa was initiated 
in 1982. This led to the organization, by Peanut 
CR SlP, of the first international meeting to dis
cuss coordination of rescarch on GRV.In May 
1983, scientists from PCanut CRSP, ICR ISAT, 
and Braunschweig met in Georgia, USA, to 
plan a coordinated approach to the problem of 
characterizing GRV and producing diagnostic 
aids. With the help of scientists in Nigeria, Pea
nut CRSP1 scientists have conclusively demon
strated that GRV can be mechanically trans
mitted. In 1982, the SAI)CC/ICRISAT Re
gional Groundnut Improvement Program for 
Southern Africa was started and research into 
epidemiology and breeding for resistance to 
GRV was given high priority. 
The various groups involved with research 

on CiRV made significant progress, but the 
need for coordination of effort was keenly felt 
and so ICRISAT organized thesecond Consul
tative Group Meeting in1985 at Cambridge, 
UK. This was held as a satellite meeting to the 
Workshop on "Virus l)etection", organized by 

1. Principal Virologist, Groundnut Grt.,ip, l.cgurnes Program, ICRISAT, Patanchcru, Andhra Pradesh 502 324, India. 
2. Principal Pathologist and Groundnut Group Lcader, of thesame (Oroupand Program. 
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the Association of Applied Biologists. All the 
research groups involved were present and use-
ful discussions held. It was unanimously agreed 
that each group should work on specific prob
lems related to GRV and that the various 
research groups invclved would avoid duplica
tion of research. ICRISAT and Peanut CRSP
agreed to continue their role to coordinate 
research on GRV disease and to assist the var-
ious research groups in all possible ways to 
accomplish their research objectives. The Sum-
mary Prcceedings of the Cambridge Meeting 
were published by ICRISAT and copies have 
been sent to all interested parties. 

We are now participating in the third meet
ing to coordinate research on GRV disease. It is 
appropriate to hold this meeting in Africa 
where GRV is so iIlIortant, and in Malawi 
where such excellent work has been (lone in 
breeding G RV-resistant cultivars. In addition, 
Malawi is the host country for ICRISAT's 
Regional Ground nut Improvement Network 
for Southern Africa. We note with immense 
pleasure that participation has been expanded 
to include scientists from Malawi: I)r Thresh as 
observer for the Ovcrseas D)evelopment Admin-
istration (ODA) of the UK: Dr AlBrook who 
did sO much work on (RV in Nigeria soic 
years :igo; and Dr liubCrn froml Institut de 
reclierclies pour les huiles et ol1agineux 
(IR HO). It should be remembered how much is 
owed to the French workers who discovered 
the sources of resistance to (RV in West Africa 
and made this material freely available to 
breeders in Nigeria and Malawi. 

The main aim oftils meeting is to discuss the 
progress made by the various research groups 
over the past 2years, and to chalk out all action 
plan for utilizing the results obtained. l)iagnos-
tic aids (developed) should assist in the detec-
tion of the causal viruses in breeding lines and 
in vectors. They may also be used to check 
possible alternative virus hosts and for deter-
mining the relationships between the different 
forms of GRV. 

In fact, reliable means of detecting the con-
ponentvirusesofGRVdiseaseareessentialfor 
progress in resistance breeding and in obtain-

ing a full understanding of the epidemiology of 
the disease (Fig. i). 
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Figure 1. Electron nwCrotgraph of lroundnut 
rosette assistor virus particles (bar represents 
/00nn). 

Other Important Groundnut Viruses 
in Africa 

Since GRV is widely distributed and can occur 
at relatively high incidence, it is likely to have 
masked several other important viruses. For 
example, in our disease surveys in West Africa 
in 1981, cowpea mild mottle virus was fre
quently observed on GRV-resistant cultivars. 
Peanut clump is widely distributed in West 
Africa and is economically important in Niger, 
Burkina Faso, and Senegal. Peanut mottle 
virus is also widely distributed in Africa, but its 
economic importarnce is yet to be determined. 
Bud necrosis disease, caused by tomato spotted 
wilt virus (TSWV), has been reported from 
Nigeria and Niger. This disease is one of the 
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most important constraints for groundnut pro-
duction in India and in parts of USA, and 
should be monitored in African countries be-
cause of its potential to cause severe yield 
losses. In order to identify and characterize 
other important groundnut viruses in Africa, it 
may be necessary to adopt an approach similar 
to ours on GRV. 

Peanut Stripe Virus (PStV) Disease 

PStV is the most important virus disease of 
groundnut in several southeastern countries of 
Asia. There are no reports of IStV occurring in 
Africa, but as the virus is seedborne, it could 
well spread to that continent. TIus, it is vital 
that every effort should be made by plant quar-
antine units, and by scientists interested in 
exchanging germplasm, to prevent ISV entry
into Africa. In addition, we should be prepared 
to deal with PStV if it does arrive in Africa. 

Peanut CRS I and IC RISAT witl organize 
the first coordinators' meeting on IStV in 
Indonesia in ,June 1987 with support fron the 
Australian Centre for International Agricultu-
ral Research (ACIAR). ICRISAT and Peanut 
CRSP will provide diagnostic aids, and assist 
in locating sources of resistance to I)St\/. 
ACIAR will assist in screening grodnul(IIit 
germplasm for resistance to PStV at several 
locations in disease-trap nurseries, which were 
planted with a set of genotypes in several key 

ground nut-growing areas in Indonesia, to re
cord the incidence of economically important 
diseases in the region. Utilizing this concept, it 
may be possible to identify areas free from 
PStV so that they can be utilized to produce 
virus-free seed. 

Conclusions 

Research on virus diseases is expensive and 
requires elaborate equipment and well-trained 
staff. There are at present very few laboratories 
in Africa that are equipped to undertake work 
on virus characterization. With assistance ren
deredl by several international organizations 
and by utilizing the expertise and excellent 
facilities available in developed countries, it has 
been possible to investigate the causal viruses 
of (i R V disease. 
Ising a similar approach, it should be possi

bic toi investigate other economically important 
viruses tiat occur in Africa, to provide diag
'ost ic aids for deterni iing the dist ribut ion and 
econonI ic importance of the viruses, and to 
detect the viruses in quarantine. Training for 
scientists currently working in Africa in the 
uitilizat ion of these diagnostic aids is vital. We 
believe that the success achieved in the case of 
gro11(1nd nut rosette virus JLsti ifics tle adoption 
of a similar approach to tackle other econom
ically important groundnut viruses occurring 
in Africa and other tropical regions. 



Methodology of Groundnut Rosette Resistance Screening
 
and Vector-Ecology Studies in Malawi 

K.R. Bock' and S.N. Nigam 2 

The challenge in the selection of acceptable 
groundnut rosette virus (GRV) resistant culti-
vars lies not with the generation of resistant x 
susceptible crosses, but in the effective screen-
ing of very large numbers of hybrids that the 
breeding program demands. Groundnut rosette 
is a disease which, though devastating, is spo-
radic in occurrence in souther Africa, often 
with intervals of several years between pandem-
ics. Reliance can not, therefore, be placed on 
natural incidence when screening crosses, and 
an alternative strategy in ust be evolved. The 
development of disease nurseries is one such 
ieans, and we report our progress in this direc-

tion. We reniain ignorant of tile seasonal ori-
gins of GRV, the resolution of which must 
involve studies on the ecology of the vector, 
Aphis craccivora Koich. 

Methodology of GRV-Resistance 
Screening 

We have developed a satisfactory technique for 
GCRV-resistance screening which involves the 
nianagement of a field disease nurserv during 
the rainy season and subsequeiit controlled 
greenhouse screening tests of apparently healthy 
field survivors. 

We base our field nursery mianagemient on 
the GRV's pattern of spread in Malawi, where 
only primary infections give rise to typical 
patches of tihe disease, 

At noriial sowing title. generally at the 
onset of the rains, we plant one infector row of 
a susceptible variety (Maliinba) between two 
contiguous rows 0f test lines. Irevious to this 
period, wc raise large numbers of susceptible 

seedlings in the greenhouse, inoculate them 
with GRV, and allow dense populations of 
viruliferous apterae to develop on the infected 
plants. About I week after seedling emergencc, 
we transplant, at 1.5-rn spacing in each of the 
infector rows, the diseased seedlings still heav
ily infested with vectors. We subsequently con
tintue to harvest virulife'rou,s aphids from green
house cultures and seed the nursery with them 
On many occasions. This resulted in a 90% inci
dence in 1984 85 (2.0-ni spacing between in
fected transplants) and a 98§+ incidence in 
1985 86 ( 1.5-ni spacing between infected trans
plants) in the infector rows. 

In 1985:86, when sole 29 000 test plants 
from crosses between susceptible and resistant 
parents and from backcrosses were screened, 
tile apparently healthy survivIrs consisted of a 
mixture of susceptible 'escapes' and plants that 
vere homoZygous for resistance (Table I). 

'Escapes' are screened out by greenhouse tests 
during the ensuing dry season. Agreement 
between observed and predicted numerical 

values for resistance among the progenies of 
resitlant x susceptible parents and of back
crosses indicates the double-recessive nature of 
(iRV resistance (Table 2). 

Studies on Resistance: Grafting 
and Other Experiments 

Mrs R. RaJeshwari and Dr A. F. Murant tested 
graft inoculated resistant plants from Malawi 
for tile presence of the groundnut rosette assis
tor virus (G RAV) by means of Enzyme-Linked 
Iminlunosorbent Assay (FIISA), and for GRV 
by sap inoculation to (7enopodium amaran
tico/orandNicotiana benthaniana. 

Pl]t I'atholIugIt 

ttil RCsCarch Station. i ihiknuc . \iihigii.
 
I. i plitjipilI ind I tcain I eadei SAI)WC IIR ISA I It cgionaI (ihouid itilI'togian Io r Sotithern Africa. Chited/e Agricul

2. Principal 'lant Irceder. (i u nullt (itloilup. 1eguitics Prignit. ICRISAT. PlatanchcrU. Andhra Pradc;h 52 324, India. 
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Table 1. incidence of groundnut rosette virus (GRV) in all susceptible, resistant, and susceptible x resistant(S
x R) tested at the field screening nursery, Chitedze, Malawi, 1985/86. 

Type of line 

Susceptible 'spreader' rows 
Susceptible parents (S) 
Resistant parents (R) 
S x R crosses: 
F, 

F, 


Backcrosses: 
(S 	 ,R) , S 
(S , R) ,iR 

Number of 

plants 
infected 

20212 
209 

0 

Number of 

plants 
exposed 

206KG 
217 
174 

76 
2367 

79 
25927 

1387 
1382 

1444 
1899 

Rosette disease 
incidence (%) 

Observed Expected 

97.7 100 
96.3 100 
0.0 0 

96.2 100 
91.3 931 

96.1 100 
72.8 752 

I.Predicted ratio =I resistant to 15 Susceptible plmats. 
2. Predicted ratio = I ncsistant to 3 susceptible plants. 

Table 2. )ata for groundnut rosette virus ((R V)inheritance studies only: (R Vsusceptibility in susceptible
resistant (S x R) crosses, Clhitedze, Malawi, 1985/86'. 

Number of Number of Rosette disease
 

plants plants incidence (%)
 
Typc of line infected exposed 
 Observed Eixpccted 

S 	xR crosses:
 
I:,'1,S) 21 23
 
S 	 ' R 30 	 30
 

Total 51 
 53 96.2 100 
F, (R XS) 4537 4791 
S X R 2728 	 2971
 

Total 7265 	 7662 
 94.3 93.82 

Backcrosses:
 
(R S) - it 650 
 846
 
(S R) x R 348 457
 

Total 
 998 1313 76.6 753 
(R ,S),S 865 873 
(S x R) ' S 482 482
 

Total 1347 	 1355 99.4 

I. Results include greenhouse retests on apparently healthy survi\ors of field tests. 
2. 	 Predicted ratio =I resistant to I5 susceptible planots.
3. Predicted ratio - I resistant to 3 susceptible plants. 

100 
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In Malawi, we inoculated seedlings of resis-
tant varieties, RG 1, RMP 40, RMP 90, RMP 
93, RRI/6, RRI/24 thrice, using batches of 20 
viruliferous aphids. After 5 weeks, the resistant 
plants were top-grafted with healthy, suscepti-
ble shoots. As controls, we grafted healthy sus-
.epibic shoots into rosctted plants- these al-
ways developed G R Vwithin 17 days of grafting, 
whereas no healthy scions grafted onto resis-
tant inoculated plants developed symptoms of 
GRV. In a second experiment, we grafted 
healthy resistant shoots iitOj fully rosLtted 
piants. These grew .veil, produced side shoots, 
and behaved in one of three following ways: 
I. 	Some of them remained free of symptoms for 

the duration of the experiment (6 months). 
Healthy susceptible scions grafted into these 
developed GRV disease, which was readily 
transmitted to healthy susceptible seedlings 
by die vector. 

2. 	In others, the majority of sid: shoots of the 
scion remained symptomless, but ohen one 
or two of those nearest to the graft un Wn 
developed suppressed or muted (;RV-disease 
s\ ilptols. 

3. 	In very few grafts, the resistant scions deve-
loped more or L s severe syrpton ot G RV 
dia,,,-t.c with severely shortened internlodes. 
These variations in reactiot by thle resistant 

shoots of essentially similar, if not identical, 
genotypes to continuous infection with virus is 
not undcrstood, hut the graft experiments indi-
cate that the resistant varieties studied are all 

highly resistant (almost to the point of immun
ity) to inoculation ofGRV by the vector. How
ever, they are not immune to GRV. When 
infected by grafting, GRV symptoms are either 
completely suppressed or greatly muted, and 
only rarely do typical iNymptoms appear. 

In a third series of experiments, we sent 
shoots of heavily inoculated, resistant varieties 
to l)r Murant at the Scottish Crop Research 
IFstitute. All inoculated plants of all resistant 
varieties contained groundnut rosette assistor 
virus (GRAV), which was readily transmitted 
to groundnut seedlings by A. craccivora. Genes 
conferring resistance to (GRV ill the :ultivated 
groundnut, therefore, do not also confer resis
tance to GRAV. 

Studies on Vertor Ecology 

We continue to study the vector using yellow 
water traps, bait plants, and dry-season bait 
plots. 

All these methods indicate th- continuous 
pres-nce of A. craccivora throughout the year, 
including all months of the dry season. The 
dry-season population, however, apparently 
does not carry GRV. At tile onset of the rains, 
the population migrating into the emerging 
groundnut crop contains a proportion of viru
liferou; individuals. Tahle 3 summarizes early 
rains observations on vector and virus, from 
1983, 84 tI 1986/87 seasons. 

Table 3. Relationship of emergence of crop to arrival of viruliferous alates and development of groundnut 

rosette virus (GRV), Chited/e, Malawi, 1983/84 to 1986/87. 

Dare(s)/duration 1983i 84 1984/85 1985 /86 1986/87 

Date of approximate onset of rains 18 Dec 6 Nov 7 Nov I Dec 
l)ates of emergence of'cr01' 28-31 Dec 26-29 Nov 30 Nov 17 Dec 
Date when first alates were seen 4 .an 7 Dec 5 Dec 18 Dec 
)atc when first few GRV 
syrmptoms were observed 18 Jan 20 Dec 19 Dec 8 Jan 

Number of days between 
emergence and first few 
symptoms 19-21 21-24 20 22 
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Based on our own observations and the 
results of discussions with groundnut scientists 
working in the region, we do not think that 
volunteer plants are significantly involved in 
the maintenance of virus or vector during the 
dry season in Malawi. 

We deduce a sequential movement of A. 
craccivora from plant host to plant host, as 

these become attractive in turn to the vector 
during the dry season. These dry-season hosts 
are not necessarily GRV reservoirs. We think 
that, at the beginning of the rains, one or more 
species of plants, which are hosts of the virus 
are briefly colonized by the vectorjust prior to 
its infestation of the emerging groundnut crop. 

In 



Inheritance of Resistance to Rosette Virus Disease 
in Groundnut 

S.N. Nigam' and K.R. Bock 2 

The SADCC/ICRISAT Regional Groundnut 
Improvement Program for Southern Africa 
gives high priority to breeding agronomically 
acceptable, groundnut rosette virus (GRV) 
resistant groundnut (Arachiis hypogaea L.) cul-
tivars adapted to the region. lie major empha-
sis is on short-duration types for the areas 
where rosette virus is most important, but there 
is 	also a need to breed bold-seeded, GRV
resistant cultivars for the confectionary trade. 
A brceding program was initiated in 1982, and 
material isnow in tile F., stage. In this paper, we 
report on studies on the inheritance of the 
resistance. 

Studies in West Africa with virginia x virgi-
nia crosses (Berchoux 1960) indicated that 
resistance to groundnut rosette virus was con-
trolled by two recessive genes. Berchoux (1960) 
attributed this resistance to production in tile 
plants of antiviral substances. lie noted that 
when sub jected to massive inoculum pressure 
from virulifcrous aphids, the resistant plants 
could be infected with ;RV. I eattributed this 
to tlie plants' inability unmider these conditions to 
produce a sufficicnt quantity of antiviral sub-
stances: this hypothesis was later confirmed 
()aniel and Berchoux 1965). 

Harkness (1977), working in Nigeria, re-
ported low recovery of resistant plants from 
virginia x spanish crosses and ascribed this to 
the appearance of GRV-discase symptoms in 
double-recessive plants following heavy inocu-
lation at early stages of plant growth. He also 
suggested that such loss of resistance from 
generatioii to genera tion in individ uals of cross-
bred material was to be expected if double-

recessive genotypes did not confer resistance in 
all nuclear backgrounds. 

Gibbons (1985), while discussing breeding 
for GRV resistance, mentioned unconfirmed 
and unpublished reports indicating that rosette 
resistance may not be simply inherited as sug
gested by Berchoux (1960). 

Materials and Methods 

Two GRV-resist'nt virgiinia cultivars (RG I 
and RM P 40) were crossed with three suscepti
bit cultivars, one fron each of the spanish (.11. 
24), virginia (Mani Pintar), and valencia (ICGM 
48) groups. F, reciprocal crosses and their F, 
backcross generations of tie resistant x sus
ceptible [, crosses were produced, and the field 
resistance screening of parents and filial gener
ations was carried out following the method of 
Bock and Nigam (sec page 7 in this Summary 
Proceedings). Plants not infected under field 
conditions were harvested Individually and 
three seedlings raised from each of them were 
su bseqtiently tested for (;,V resistance in the 
greenhouse. If any seedling was found to be 
susceptible to GRV in this test, its preceding F, 
or backcross plant was recorded itssusceptible. 
This helped in eliminating'escapes'in field test
ing and allowed us to interpret more precisely 
the performance of the progeny. If none of the 
three plants could be infected under laboratory 
conditions, tile remaining seeds were planted as 
progeny rows in the (;RV screening nursery. 
[le fina observations on segregation for GRV 
resistance are awaited. 

I. Principal Plant h:1-e ! ironndnut Group, legumes IProglam, ICRISA 1, Patancheru. Andhra Pradosh 502 324, India. 
2. 	 Principal Plant Path..grst and learn Leader, SAI)C(, IC'RISAlI Regional GroundnuIt Improsenent Program for Southern Africa, 

Chiledic Agricultural Research Station, I.ilongwe, Malawi. 
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Results and Discussion 

All 12 F, crosses, including reciprocals, were 
susceptible to GRV, confirming the recessive 
nature of the resistance. 

The F2 data were subjected to X2 analysis to 
test the fit of 3:1, 15:1, 13:3, and 63:1 F, ratios 
of susceptible to resistant plants. In all the 12 
cases, the 3:1, 13:3, and 63:1 F, ratios, did not 
fit the observed distribution. 

In six F, crosses, including reciprocals, in-
volving the resistant parent RG I, the fit for a 
15:1 F, ratio for susceptibility to resistance was 
good. In the case of resistant parent RM 1 40, 
except for the JL 24 x M P40 F, cross, the fit 
for a 15:1 F, ratio was within acceptable limits 
in spite of the low recovery of resistant plants in 
some crosses. On pooled analysis over all R M 1 
40 crosses, the fit was again within acceptable 
limits. 

In the backcross gencration of 12 crosses 
with the susceptible parents, all the plants in all 
but one cross, (R M P40 - Mani Plintar) x Mani 
Pintar, were susceptible to GRV. In the cross 
(RMP 40 x Mani Pintar) ,xMani Pintar, 3plants from a total of 172 were not infected. 

Progenies of these plants are currently being 
tested to check if the original F, s could have 
been ZM 1P40 selfs. 

In the backcross generation of 12 crosses 
with the resistant parents, all except (R M P 40 x 
ICCNI 48) xRNI P 40 had atgood lit fr a13:1 
ratio of susceptibility to resistance. 

From the F,, F,, and backcross generations 
data of 12 crosses involving resistant parents 
and susceptible parents of different botanical 

types, it can be inferred that the resistance to 
GRV is recessive in nature and is governed by 
two genes. Furthermore, the botanical type had 
no influence on inheritance. From this study 
and from observations of progenies in te 
GRV-resistance breeding nursery, we could 
find no evidence to support Harkness' sugges
tion of differential expression of the double
recessive genes in different nuclear backgrounds. 
Resistant plants identified in the F2 generation 
have maintained this character for at least four 
generations. 
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Recent Developments in Groundnut Entomology Relevant 
to the Control of Groundnut Rosette Virus Disease 

J.A. Wightman' 

An outbreak ofgroundnut rosette virus (GRV) 
disease is the combination of a chain of events 
involving an off-season reservoir of the virus 
complex, alternative hosts of the vector Aphis 
craccivora Koch, the interaction between the 
vector and the host, and the response of the 
host to the virus. Currently, the major research 
effort has been directed towards understanding 
and describing the viruses and developing geno-
types with resistance to GiRV disease and high-
yield potential. 

Recent developments in groundnut entomol-
ogy point to two more avenues of reducing the 
risk of crop loss caused by GRV disease. Both 
methods are, or can be made, applicable to the 
needs of no- or low-income farmers in the seni-
arid tropics (SAT). 

Insecticides 

Most insecticides will kill aphids. However, 
even if their purchase and application are 
within the means of SAT farmers, the net effect 
of applying them is likely to reduce further 
outbreak of aphids and other pests. This is 
because most insecticides kill most insects, 
including those predators and parasites that 
suppress the population levels of potential 
pests. A possible method of avoiding this 
unfortunate side effect is to apply a systemic 
insecticide to the soil before sowing. The theory 
is good but most insecticides break down in the 
soil in a matter of weeks. A new insecticide 
formulation, controlled release granules (CRG), 
iscurrently under evaluation by ICR ISAT and 
the Tropical Development and Research Insti-
tute, London for the control of termites in 
groundnuts. There isnow evidence that a CR(; 

formulation of phorate reduces GRV incidence 
and the population of termites and other pests 
living in the soil. The advantage of CRG is that 
it is relatively safe to handle and releases the 
insecticide to the soil over a relatively long and 
controllable period of time (months or years). 
Prices are not known but the application cost 
would be eliminated if the granules were incor
porated with fertilizer. This approach would be 
applicable to SAT farms where groundnuts are 
a cash crop (e.g., Zimbabwe, Botswana, and 
possibly Malawi, although fertilizer is not usu
ally applied to groundnut fields in that country). 

Resistance to the Vector 

Until recently, resistance to the vector of GRV 
had not been considered since Evans (1954) 
discovered that several lines from northern 
Tanzania had markedly lower levels of GRV 
disease and A. craccivora than controls. More 
recently l)r P.W. Amin showed that NC Ac 
5240 had a high level of resistance to an Indian 
biotype of A. craccivora(ICRISAT 1987, page 
229). Greenhouse tests in Malawi confirmed 
this observation and revealed several other 
geinotypes with aphid resistance. However, the 
important point is that under field conditions, 
in high-infestation pressure of Dr K.R. Bock's 
GR V screening nursery, NC Ac 5240 had only 
34(,' infection after 89 days, compared to 99% 
in control genotypes. 

The important aspect of this set of observa
tions is that aphid resistance may serve as addi
tional protection and may have a lower'cost'in 
terms of the trade-off between yield and resis
tance. This approach is applicable to farmers 
who grow groundnut as a subsistence crop with 

I. Principal Fntomologist, Groundnut Group, Legumes Program, ICRISAT, Patancheru, Andhra Pradesh 502 324, India. 
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no cash flow. Recent developments in ground-
nut entomology, as a whole, may broaden the 
spectrum of techniques available to the applied 
ecologist for reducing losses caused by GRV to 
groundnut crops. 
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Groundnut Rosette: Epidemiology and Management 
in Nigeria 

S.M. Misari', O.A. Ansa 2, J.W. Demski3 , C.W. Kuhn3, O.F.R. Casper4, 
and E. Breyel 5 

Introduction 

Groundnut rosette disease isendemic in Nige-
ria, with an annual incidence of about 5 i. 
Occasionally however, due to factors not vet 
fully understood, locali/ed epidemics occur. 
For example, groundnut rosette disease occur-
red in epidemic proportions in the Institute of 
Agricultural Research (IAR) fields (Samaru)itn 
1983, and in most parts of Kano and Kad11na 
states in 1985. Most other areas, however, 
experienced the normal low incidence The 
extent of loss in 1985 was second only to the 
1975 epidemic, which resulted in more than 
55i loss of the expected yield. The crop losses 
were worth over U.S. S 250 million, 

Reasons for the Epidemics 

It is estimated that less than 10,; of farmers 
grow the recommended resistant varieties in 
tile ground nut-growing areas of Nigeria. This is 
inspite of the fact that some of these varieties 
have been released since 1975. Groundnut 
rosette epidemics in 1983 and 1995 may be 
attributed to poor or inadequate seed multipli-
cation and an inadeqtuate seed distribution 
network. In addition, crop protection inputs. 
including chemicals and equipment, have0not 
been made available to farmers in sufficient 
quantities and at the right time. 

The recommendalitons for cultural practices 
are not followed by the farmers. For example, 

I. Programme l.eader. l.cgurn', and ()isccd Re search I rgrianini. 
P.M.Ii. 1144. Zaria. Nigeria. 

2. Virologist at the above istitute 

they do not plant groundnut early enough 
because cereals are given priority over ground
nut, therefore they are more prone to aphid and 
(iRV-disease attack. Farmers generally plant 
about half the seed recommended for dense 
plant population. This may be attributed to the 
una.ai labi lit yof sufficient seed quantities. 

Niost farmers still grow%groundnut as an 
intercrop. EIven though there are certain advan
tages for this practice, from the point of view of 
aphid and virus control, it has several limitations. 

-oorcrop hygiene and sanitation are regarded 
as major problems. Farmers do not recognize 
tile importance of destroving infected plants as 
soon as they are noticed. 
With the proliferation of irrigation schemes 

in the country, the ecology of the aphid vector, 
Aphis craccivorai Koch has changed. The aphid 
is able to survive and multiply on volunteer 
grou rid nut plants and numerous other plants 
th rtoughout tile year. 

It is now common to find a very high popula
tiorn of aphids in April, prior to the planting 
scason. [he volunteer groundnut plants pro
vide a suitable host for aphids that leads to a 
rapid population increase in the rainy season. 
The aphid vector can survive the dry season on 
wild hosts. 

[he dry-season reservoir of the virus, besides 
grtonLId nut, is still unknown. This stresses the 
need for further epidemiological studies of the 
disease and the vector bioecology. 

InsIitute tot Agricultural Research. Samaru, Ahmadu liello University, 

3. Professor, the University ol (icorgia College of Agriculture. I x;..rnent 301212. Georgia. ISA. 
4. )irector and I'r,)fessor of Virology, Instititt or Viruskrankheiten. BIratnrhch c Republic of Germany.cig.-edera 
5. Virologistatthe ahose institute. 
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Management by Resistance 

Prior to and after the 1975 GRV-disease epi-
demic, breeding efforts were centered around 
green rosette, which was the most common 
form of GRV. This resulted in the identifica-
tion and development of many varieties that 
are resistant to GRV. The varieties were how-
ever of long-season types. From 1975 to 1983, 
droughts were common and drought resistance 
received more attention than rosette resistance. 
For example, this resulted in the development 
of the variety RRB, which has the virtue of 
earliness and is resistant to drought though 
only tolerant to green rosette. This variety per-
formed fairly well until 1985 when it suc-
cumbed to the chlorotic rosette which, hitherto, 
had been of minor importance in Nigeria. 

Field screening of groundnut germplasm, 
under natural epidemic conditions at Samaru 
in the 1983 and 1985 seasons, revealed about 25 
lines that showed some resistance to GRV dis-
ease. Grecnhouse screening of about 120 entries 
revealed that over 5011 of those which exhi-
bitcd field resistance were 'escapes'. Many of 
the germplasm lines showed differential disease 
reactions and varying degrees of resistance to 
the green and chlorotic rosette. This may be 
due to their inherent genetic constitution or the 
segregation phenomena in the breeding pro-
cesses. The incubation period of the virus in the 
resistant lines was longer than in the susceptible 
ones. The developmental rate of the aphid vec-
tor was not significantly affected by the differ-
ent lines tested. 
The most promising advanced lines included 

M554.76, M 516.791, M 578.79, M 25.68, M I)R 8-
15, M I)R 8-19, and K20.84. These are mainly 
suited for the Guinea Savanna zones with 
growing seasons of 120 150 days. Our problem 
has continued to be with the Sudan Savanna 
zone where, as of necessity, early-maturing var-
ieties (about 100 days) are required. For the 
past several years there have been a series of 
attempts to transfer resistance to early-matur-
ing lines. The current thinking is that there may 
be linkage between the gene for earliness and 
susceptibility. This requires further evaluation. 

Management by Vector Control 

IAR at Samaru has developed a number of 
lines that are promising in terms of high yield. 
earliness, and drought tolerance but lack GRV 
resistance. In order that farmers in the Sudan 
Savanna can benefit from these varieties, we 
have developed an integrated pest management 
(1PM) strategy that combines recommended 
cultural practices (close spacing and early plant
ing) with the use of systemic insecticides to 
control the aphid vector. 

Groundnut is attacked by a range of pests 
that includes aerial and subterranean species 
throughout its growth cycle. The IIPM strategy, 
therefore, takes cogni/ancc not only of safety, 
efficacy, and cost-effectiveness of insecticides 
but also of the phenological sequence of events 
inherent in the development of the crop. Viru
liferous aphids (as well as millipedes and other 
soil organisms that reduce seedling establish
mnit) constitute a serious threat to groundnut 
during the first 30 days after planting. Milli
pedes and termitesare the majorsoil pests dur
ing the critical pod-development stage, i.e., 45 
8) days. While the application of a granular 
formulation of carbofuran at the rate of 0.75
1.5 kg ha Icould arrest the secondary spread of 
GR V throughout the season, the use of carbo
furan ithiram or furathiocarb/ thirani mixtures 
protected the crop from aphids and early pests 
for about 3 weeks after planting; the thiram 
component enhanced seedling establishment 
by protecting the germinating seeds from fun
gal pathogens. Our work has so far demon
strated that the prophylactic use of these inex
pensive seed dressings followed by the applica
tion of carbofuran grainules to the soil about 
40 days after planting, effectively suppressed 
ground nut rosette and the major soil pests dur
ing the most vulnerable stages of groundnut 
production. Thus, the strategy of integrating 
the use of these chemicals with early planting of 
agronomicallyacceptable cultivars at high popu
lations gave high yields of good quality seeds in 
Nigeria. Work is in progress to fine tune this 
approach for cost effectiveness. 
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"Little Leaf" Disease of Groundnut 
C.W. Kuhn', J.W. Demski', S.M. Misari2, O.A. Ansa 3, O.F.R. Casper4 , 

and E. Breyel 5 

Groundnut plants with striking and unique 
symptoms have been observed in Nigeria dur-
ing the last 4 years (1983-86). Most diseased 
plants occurred in experimental breeding plots, 
but a few have been observed in farmers' fields. 
The disease is characterized by three symp-
toms; very small leaves with margins cupped 
upward, sevcrly stunted plants, and flattened 
stems with short internodes. 

Mechanical inoculation with sap and aphid 
inoculation from diseased plants caused typical 
green-rosette symptoms in groundnut gcno-
type F 452.4: the small leaves and severe stunt-
ing symptoms noted in the field did not occur in 
the inoculatcd plants. 

In one experiment, graft transmission from a 
field-diseased plant to F452.4 caused the small-
leaf, stunting symptoms. 

In 1986, about 50 diseased plants were tested 
elect rophoretically for the small double-strand
ed ribonucleic acid (ds RNA, 900 base pairs) 
associated with groundnut rosette virus (GRV) 
and serglogically for groundnut rosette assistor 
virus. All plants were positive in both tests. 
Electron microscopy did not detect either myco
plasma-like bodies or virus particles in diseased 
tissue. The latter observation is incongruent 
with the positive serological reactions. 

The disease has tentatively been named "lit
tie leaf". Although the two casual agents of 
groundnut rosette virus have been associated 
with little-leaf diseased plants, it i, premature 
to ascribe any causal agent to this disease. The 
possibility that the symptoms are due to the 
reaction of specific genotypes to GRV is not 
ruled out. 

I. 	 Professor, The1University ol (eorgia College of Agriculture, Experiment, Georgia 30212, USA. 
2. 	 Irograinme leader, I.egumncs and Oilseeds Rescarch Programme, Institute for Agricultural Research, Samaru, Ahmadu Bello University, 

P.M.it. 1044. Zaria. Nigeria. 
3. 	 Virologist at the above institute. 
4. )irector and Professor of Vimolgy. Institut far Viruskrankheiten, Braunschweig, Federal Republic of Germany. 
5. 	 Virologist at the above instilule. 
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Dual Infections and Cross Protection of Groundnut Rosette
 
Virus in Nigeria 

S.M. Misari', C.W.Kuhn2 , O.A. Ansa 3, J.W. Demski2 , and P.E. Olorunju2 

In an attempt to determine the relationship of 
groundnut rosette virus (GRV) strains (iso-
lates) and the casual agent(s) of "little-leaf" 
disease of groundnmit in Nigeria, laboratory 
and field observations were made on their dual 
infections and possible cross protection. The 
naturtal occurrence ofldual infections ot'grcc 
(CIRV-G) and chlorotic (GRV-C) forms of 
GR V on single plants was also invcstigatcd in 
the field. 

When G RV-C was fir,st aphid inoculated and 
then challenged with (IR\'-C 1,2.4. all(d days 
later, most plants infected during the first 2 
days expressed (IRV-( i symptoms. When the 
situnation was reversed. .igeain CRV-C pred orT-
imatCd. S,"imultanCous iIonclat ion of the t\o 
isolates resulted in about 91 7 of infected plants 
manifesting CiRV-C' syn ptoins. Although no 
intermediate sy 'iptollis\xcrc cxpressed, there 
were wide xariations on the leaf svnlptorns. 
particularly with G RV-('. irrespective of whe-

I. 	 t'iogaiiine icade,. t.egumic, i1n.1)11cdS It.escarch Itg i ii I. 
P.M.11. 10144,./aria, Nitrcria. 

ther it was singly or simultaneously inoculated. 
The predominant symptom variation was green 
mosaic patches on a chlorotic background. 
Similar results were obtained when single aph
ids were allowed to acquire virus from one 
source, either G RV-G or CIRV-C, and then the 
other hefore inoculation access feeding. We 
ble t'2 results that GRV-C isihse suggest 
sonchow more aggressi\e than C RV-G, per
haps in "conipeting" for sites for multiplication. 

Field observations have revealed that as 
iany as 51i or iiore of' naturally infected 
plants are dually infected by hoth GRV-C and 
(GRV-C . Field sur\'cvs condtucted during flie 
1983 and 1985 epidemics showed that GRV-C 
incidence was 5 3011 and CiRV-(i incidence 
wa, 851i or higher. In both years, an apparently 
nlek disease, tentatively called "little-leaf", oc-
Cn red in epider ic proport iO s and was tustI
all\. if not always, predominantly associated 
with (iRV-infected plants. 

iilti¢ IIIo Agricuei IIa R earch, Samaru, Ali adii ieIli1o University, 

2. 	 Itlo~lsm, I l Vniw,, it.y III Gie rgia ollcgc ot Agpiciltitic. I xpcriniciat. ,icoigia 30212. ISA. 
3. 	 Viiolog t, I)cp iinncnt i (l op I'totcctioi, imuiitrc lot Agi cuiuralI csaich. Saiiialu, Ahiuriudu Bello University. PI.M.i. 1044, Zaria. 

Nigci i. 
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Developments in Groundnut Rosette Virus Research 
in Samaru, Zaria, Nigeria 

O.A. Ansa l , S.M. Misari2, C.W. Kuhn 3, J.W. Demki3 , O.F.R. Casper", 
and E. Breyel 5 

Purification of Groundnut Rosette 
Virus Assistor Virus (GRAV) 

Earlielr attempts at purilyinlg (I RAV. using 

groundnut tissue, pr iided limited and erratic 

success. No bands cm d be consistently oh-

tallied in1stucroC gralients and C/vUine-linked 

i otllnosorbelt assi, , (1L1ISA) analysis s.'ho\\d 

the presence ol vial lligells throughout tll-all 

crose Oraditents. I lie precslcc of \iscotts lliatc-
rill in i-rolidliilt tissue also llade the process 
dillietilt A shift away lroi iroudnut to an 
alterna1tive host fll propuia+tioi of (iR..\\its 
attcmpted. 

(IRA\V did i111\ syip-not prodtu'c \iiblc 

tomi, in) croulidillit plallt" Or illplaills ol 2N 

xIWriiiiciital host spcuCI, tlili\\Ce aphid 

il-octilited ii1 tie Lr,I heetltilmsitlit iixttirc of 
(ii,. \.anid theu ioi titii ott \ irut((iIV) 
Iol pic\ i ls aliId-iIIOLiHliLd litst. ()ll 
('NS \le an aiiid \hlt'1all 1W1'IMlhal1hIll 
shitm ct+d\i \blc IIo\ CCr,1.loill. 1!1IT A
 

test, \itlh potato Ical roll iUsIPl.R\) anltise-
1ilto11 edO\\Cd id A. /wnhcthlit soybeaniit anh1ti'diln 
did n ot contain dtlctalc lesels of ItitCoNsirus. 
Sap Irout /)o/it'/l-hs/,/abl alld co\kt, ( Vi --hI 
tl/ciicul-a1/it1a;) reacted p,'iti cl.with PIhRV 
antiseriini. althoug~h at oil\ 211 Il\el olthat ill 
grouLduttt. lurtlicr tests werec lonC onl 26 ctil-
ti 01ars MV illof co\\pa.adtl%\Ll the process of 
selecting the best li that contain high
ic linies 
concentrations of (I'RA\. 

Procedure to Screen for Resistance ic
 
Groundnut Rosette Virus (CRV)
 

I. 	 IFI.ISA tests showed that levels of GRAV
 
werc similar in both susc tible and resist
ant tIrollCLiIdlint &ellotypes,,.
 

2.Aphid Coloni,ation aLd mutiplication were
 
simliar on susceptible and resistant genotypes.
 

3. Sap inoculation prOCd to be u1sefIul ill 
screlin gor .irestillcc Ihe susto 	(IRV. 
ceptible cultivars N1 K 374. I' 452.4. anid 55
437 \%crc easil\' ilected. Sone cultivars like 
R RIBi iand Ni I 2!-1.7XI \cYC iiiore difficult to 
ilCel, andll NI l) ,-15. MI)Rothers like N 
N-I9). and NI 343-8I dC\ClopCd nosyiiiptOllos. 

4. A\al\sPi of nucleic acids ilitle various cul
tI\ is sho\ed that the ot'hle-stranded ribo
itlilci aicid (Ws RNA. 911) base pairs) was 
present ilextracts fromi infected susceptible 
Ctilti\ ;as aid absent in resistant cultivars. 

Single and IDual Infection of Aphid-

Inoculated Groundnut Plants with the 
Two Causal Agents of Groundnut 
Rosette )isease 

A largc numttl1ber of naturally ilifested plants in 
lll-illers fields aind experimental plots, and 
aphid-iiocutlated plants i t lie greenhouse were 
assyied Ior presence of (;RAV and GRV. 

i. Si . .htt.ip~ I1CCctltt1ctIC i, (i *.ii'Io'CttiolC. ihiC,iie i.'C A-SrlicthtICCi iiC,C[tCh. SCCCCCC..\h a t*C!,C I 

2 

3. 

4 

5. 

1hC.CCllrCliti -tC'C. I Ctgl llt',ir (hu i C St';'It'lC, tlh hllt1tr,C . illtiheC11o\C Cll iltil. 

iP ,dc sr I Ce 1,lI\C1,C1\ ot uitlpitaCotilke ol Apg CCtCti c, ! x5 CClCni. (icogia 30212. ISA. 
)iCltoCtCan i I csoi olC tVoiSCC .iC . I lCCCi VS% KkrCakICiCrC. httlC iCcig. IcdilIallet)CCblic 
ilog Cilltileab \t.nCC'tlClClt 

liclii t:iiitsivl, i'.N .It. i1)44, Zaria. 

of (;lrniCCCny. 

19 



Results showed that the GRAV occurred fre-
quently in these plants irrespective of whether 
the cultivar was resistant or susceptible. Fur-
thermore, the presence of GRAV was not de-
pendent on thevisible expression of symptoms. 
The incidence of GRAV appeared to be influ-
enced by control measures used in the ficlds 
and in some cases by the cultivar. 

The presence of GRV was associated with 
the ds RNA (900 base pairs) component symp
toms in the plants and genotypes susceptible to 
GRV. In nature, plants containing GRV alone 
were not detected. However, GRV did occur 
alone in mechanically inoculated plants. GRV 
and GRAV occurred together in all cases of 
natural infection where GRV could be detected. 
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Detection of a Double-Stranded RNA Associated with
 
Groundnut Rosette Virus
 

E. Breyel t, O.F.R. Casper2, O.A. Ansa 3, C.W. Kuhn 4, S.M. Misari4, 
and J.W.Demski 5 

The presence of a low-molecular weight double-
stranded ribonucleic acid (ds RNA) 900 base 
pairs associated with groundnut rosette can be 
used as a diagnostic tool for groundnut rosette 
virus, the symptom-inducinig agent. A simple 
procedure has been developed that is rapid, 
reliable, and requires minimal equipment. Using 
this procedure, the ds RNA was detected only 
in groundnut plants with green rosette or 

chlorotic-rosette symptoms. It was not found 
in noninoculated groundnut plants, insymplom
less groundnut plants with groundnut ro,;ette 
assistor virus alone, or in groundnut plants 
infected with several other known groundnut 
viruses. More than 2 Mg of the ds RNA can be 
isolated and pUrif.ed fromll each gram of roset
ted tissue. Thererore, the ds RNA can be 
detected in 0.1 g or less of diseased tissue. 

Institut
I. 	 virologist, fr Viruskiankheiten, Braunschwcig, Federal Republic of Germany. 
2. 	 D)irector and Professor of Virology at the above institute. 
3. 	'irologist, Institute for Agricultural Research, Samaru, Ahnmadu BelloUniversity, P.M.B. 1044, Zaria, Nigeria.
4. 	 P:ofessoi. 'lie University of Georgia College of Agricultule, F-xperiment, Georgia 30212, USA. 
5. 	 Programm :leader, Legumes and Oilseeds Research P'rogramme, Institute for Agricultural Research, Samaru, Ahmadu BelloUniversity, 

P.M.,. !44, Zaria, Nigeria. 
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Development of Groundnut Rosette Virus Resistant Cultivars
 
in Malawi 

A.J. Chiyembekeza l , P.K. Sibale 2, and C.T. Kisyombe 3 

Groundnut is an important cash and food crop 
for farmers in most areas of Malawi. The five 
currently recommended groundnut varieties in 
Malawi are the four virginia lypes-Chalim-
bana, Chitembana, Mani Pintar, and Mawanga 
-and a spanish type-- Malimba. 

Despite having a good yield potential, all the 
five varieties are highly susceptible to the 
ground nut rosette virus (G R V). In years when 
the disease reaches epidemic proportions, yield 
losscs up to 100% can be experienced. This, 
therefore, necessitated the development of GRV-
resistant genotypes in Malawi. 

Groundnut Rosette Virus Resistant 
Cultivars in Malawi 

Now there are five GRV-resistant cultivars in 
Malawi with good agronomic attributes. These 
are RG I and four GRV Resistant lntercross 
(RRI) selections: RRI/ I, RRI/6, RRI/24, and 
RRI/32. Of particular interest are the two cul-
tivars RG I and RRI/6. 

RG 1 and RRI/6 

The cultivar RG I results from a cross made at 
Chitedze Agricultural Research Station be-
tween Makulu Red, an alternately branched, 
spreading-bunch variety of the Fung Bunch 
group of Arachishypogaeasubsp hypogaeavar 
hypogaea as the female parent and line 48-14, 
an alternately branched, spreading bunch var-
iety of the Castle Cary Bunch group of A. 
hypogaeasubsp hypogaeavar hypogaea, as the 
male parent. 

Since resistance to GRV is governed by two 
recessive genes (aabb), the F, plant of the origi
nal cross was susceptible to GRV and it was 
therefore grown under insect-free conditions in 
the greenhouse. The F2 population was field 
planted. Each plant was inoculated with GRV 
by feeding viruliferous aphids on the plants. 
Plants that remained symptomless after Imonth 
were again infected. The progeny ofthe symptom
free plants at harvest eventually became the 
cultivar RG I after further selection had taken 
place. 

Although RG I was released in the country 
more than 15 years ago, it has remained un
popular among farmers due to the small seeds 
and poor shelling percentage. 

There was almost a 10-year interval between 
the development of RG I and the RRI series, 
from which the cultivar RRI/6 was selected. 
RRI/6 resulted from a cross between PR 29B 
as a female parent and PR 20B as a male par
ent. Both PR 29B and PR 20B were rosette
resistant hybrids derived from the RG I breed
ing program. The crosses for the RRIs were 
made in 1975/76 season. RR1/6, like RG I, isa 
long-season cultivar maturing in about 140 
days but has a slight advantage over RG I in 
terms of shell thickness, seed size, and shelling 
percentage [92g(100 seeds)-' Jf75g(100 seeds)-']. 
The yield potential for both cultivars is com
parable; both give better crops than Chalim
bana when GRV is epidemic. 

Vigorous screening, both in greenhouses and 
fields, has shown that RG I and I'.RI/6 are 
totally resistant. These two cultivarL and the 
other RRI selections will remain useful sources 
for future GRV-resistance studies and breeding 
programs. 

I. Senior Groundnut Breeder, Chitedie Agriculural Research Station, P.O. Box 158, Lilongwe, Malawi. 
2. National Research Coordinator (Legumes, Fihres, and Oilseeds) of the above research station. 
3. Senior Groundnut Pathologist of the above research station. 
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CurrentResearch on Groundnut Rosette Virus Disease at the
 

Scottish Crops Research Institute' 

R. Rajeshwari2 and A.F. Murant3 

Tests with a panel of 10 monoclonal antibodies 
(MAbs) produced potato leaf roll virus (PLRV) 
at the Scottish Crop Resarch Institute (SCRI) 
by Dr P.R. Massalski revealed that 3 MAbs 
reacted vith groundnut rosette assistor virus 
(GRAV) when used as the detecting antibody 
in a tripl, antibody sandwich enzyme-linked 
immunosorbent assay (TAS-ELISA). In these 
tests, polyclonal antiscra to PLRV or beet 
western yellows virus (BWYV) were used as the 
plate-coating antibody. None of the MAbs 
reacted with four other luteoviruses: batrley yel-
low dwarf, bean leaf roll, BWYV, and carrot 
red leaf. The most effective MAb, called SCR 
6, was tused to detect GR AV isolates from green 
and chlorotic forns of ground nut rosette virus 
((;RV)from Nigeria, and from clilorotic and 
mosaic forms from Malawi. TAS-E LISA with 
SCR 6 aiso detected (RAV in extracts of single 

lAphis
craccivora. 
TAS-E-LISA with SCR 6showed that GRAV 

was presnt in all plants of six rosette-resistant 
groundnta lines that had been exposed to aphid 
inocuIla~ion Inialawi by I)r K.R. Bock. The 
six lines were RG I, RMP 40, RMP91, RMP 
93, RRI/ 16, and RRI/24. The GRAV concen-
tration appeared to be slightly lower than that 
in GRV-susceptible plants. 

None of the plantscontained GRV,asshown 
by sap inoculation tests to (7henopodium area

ranticolor and Nicotiana benthamianaor by 
analysis of double-stranded ribonucleic acid 
(ds RNA) extracted from groundnut leaf tissue. 
These results indicate that the resistance in 
these groundnut lines is directed primarily 
against the GRV component of the disease. 

TAS-ELISA with SCR 6 was used as an aid 
to develop a purification procedure for GRAV. 
The procedure, based on the use of a c,:lluhse/ 
pectinase preparation (Celluclast), yielded u.5-
I mg virus particles per kg groundnut leaf 
tissue. A polyclonal antiserum to GRAV was 
produced in a rabbit. Double antibody sand
wich ELISA (DAS-ELISA), in which gamma
globulins from this antiserum were used for 
both plate coating antibody and detecting 
antibody, detected GRAV isolates from Nige
ria and Malawi but not PI.RV, BWYV, or beet 
mild yellowing virus. 

Recently the Overseas Development Admin
istration of UK extended this project by another 
3 ycas. It is planned to determine the proper
ties of GRV, develop specific nucleic acid 
probe; for GRV,produce MAbs for GRAV, 
and continue joint studies with the SADCC/ 
ICRISAT Regional Groundnut Improvement 
Program for Southern Africa in Malawi to 
determine the nature of rosette resistance in 
various breeding lines. 

I. 	 Research funded by agrant from Overseas Development Administration, V1K. 
2. 	 Research Associate, legumre, Program, ICRISAT, Patancheru, Andhra Pradesh 502 324, India, currently on secondment to the Scottish 

Crops Research Institute. 
3. 	 Virologist, Scottish Crop Research Institute (SCRI), Invergowrie, Dundee, Scotland, UK. 
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Virus Diseases of Groundnut: The Present Situation in
 
Francophone West Africa
 

J. Dubern', M. Dollet', A. Schilling 2, and A. Bockele-Morvan 3 

In the French institutes, research on groundnut 
diseases is in two phases: the first, related to the 
general schedule of the inventory of plant virus 
diseases of cultivated plants in West Africa, 
was decided in 1965 and begun in 1968 at Insti-
tut franqais de recherche scientifique pour le 
d~veloppement en coop&ration (ORSTOM) 
and Institut de recherches pour les huiles et 
olkagineux (IRHO); the second is production 
of resistant varieties at IR H-0. 

In a paper presented in 1985 at a conference 
organized by the Tropical Agricultural Research 
Center (Tsukuba, ,Japan), all the groundnut 
viral diseases observed in West Africa, specially 
in C6te d'lvoire, Burkina Faso. Niger, Mali, 
Guinea, Gambia, and Senegal, have been de-
scribed. Six groundnut viruses were identified 
and their main properties described: groundnut 
clump (two types: green and yellow mosaic), a 
rod-shaped virus transmitted by a fungus (Po/'-
nzyxagraminis)and through seeds; groundnut 
rosette (two types: chlorotic and green), which 
is a complex of two viruses (one is a luteovirus) 
transmitted by the aphid Aphi.s craccivora; 
groundnut eyespot, a potyvirus also transmit-
ted by aphids: groundnut crinkle, a carlavirns 
transmitted by white flies; groundnut chlorotic 
spotting, a potexvirus transmitted by aphids; 
and tomato spotted wilt viruses, 

Moreover, four other diseases are described 
in part: groundnut streak, groundnut mosaic, 
groundnut flecking, and groundnut golden 
mosaic viruses. Two diseases are currently 
being studied; groundnut clump, which seems 
to be of major importance in Senegal and Bur-
kina Faso, and which also infects manV grami-

naceous plants including maize and sorghum, 
and tomato spotted wilt, which could become 
an important problem in groundnut. The latter 
is 	already recognized as economically impor
tant in Senegal in fiench bean and cowpea. 

Several papers, published in a special number 
of Ol6agineux (1983), reported the status of 
research carried out by IR HO on groundnut to 
breed varieties resistant to drought, pod rots, 
rust, and groundnut rosette virus (GRV). Two 
main centers have selected various groundnut 
varieties adapted to very different climatic 
conditions, ranging from the Sahel region to 
other zones with occasional rainfall. These are 
Institut national de recherche agricole (INRA) 
in Bambey, Senegal and IRHO in the frame
work of the Institut voltaique de recherches 
agronomiques et zootechniques (IVRAZ), Bur
kina Faso. Nineteen varieties were described. 
Among these, five are resistant to GRV. RMP 
12 and R M P 91 are adapted to regions with a 
long rainy season with heavy rainfall as they 
have a 135-day season. They have excellent 
resistance to GRV: they are not extensively 
grown in Africa but are commonly cultivated in 
Burkina Faso, Chad, Central African Repub
lic, and Mozambique, and are used in the 
ICRISAT breeding program. Another long
season variety, 69101, suitable for zones with 
heavy rains and resistant to rosette is cultivated 
in southern Senegal (Casamance), Chad, Guinea-
Bissau, and Mozambique. Two short-cycle va
rieties, KH 241 D and KH 149 A, suitable for 
zones with two rainy seasons and limited sun
shine, are highly resistant to GRV, but only 
cultivated in Burkina Faso (Dollet et al. 1986). 

I. 	 VirnIogist, CenIredc coopkration international en recherche agronomique pour led Iveloppement (CIRAD), B.P. 5035-34032, Montlpl
her, France. 

2. 	 Agronomist of the above organization. 
3. 	 Director, Annual Oil Crops Division, Institut de rccherches pour leshuiles et ol:agineux (IRHO), CIRAD, I I Square Petrarque, 75016 

Paris, France. 
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The current program in Senegal and Burkina 
Faso aims to select and breed for resistance to 
rosette and rust. 

The French institutes at present do not work 
on GRV in southern Africa, but are concentrat-
ing on drought resistance in Botswana. 

References 

Dollet, M., Dubren, J., Fauquet, C., Thouvenel, 
J.C., and Bockele6-Morvan, A. 1986. Groundnut 
viral diseases in West Africa. Tropical Agriculture 
Research Series 19:134-145. 

OlIagineux. 1983. Les semences d'arachide. Vol. 38, 
no. 2, Num6ro sp6cial. 

25 



CurrentStatus of Funding for Peanut Collaborative Research
 
Support Program 

James W. Demski l 

The planning stages and the formative aspects 
of the Peanut Collaborative Research Support 
Program (Peanut CRSP) were done in 1980 
and 1981 by Drs C.R. Jackson and D.G. 
Cummins. The purpose of the U.S. institution 
was to piovide a long-term collaborative re-
search program to relieve constraints that 
would enable an increase in production and 
utilization of groundnuts in the developing 
countries. A total of II projects was approved. 
Funding for live of these projects started in 
1982, and the remaining six started in 1983. The 
projects cover various aspects such as breeding, 
food science, aflatoxins, Rhizobium, entomol-
ogy, and pathology, which includes one project 
on virology. Initial funding was for 5 years and 
centered in three world areas: Asia (Thailand 
and the Philippines), semi-arid Africa (Sene-
gal, Burkina Faso, Nigeria, and Sudan), and 
the Caribbean (headquarters in Trinidad). 

Because of monetary constraints, budgets 
were reduced and the Peanut CRSP projects 

were funded fully for only 4 of the 5 years. In 
January 1987, an additional 12.5% reduction 
was imposed on all projects for the remaining 
months of the initial 5-year project. Thus an 
effective 30% reduction has been experienced 
by all Peanut CRSP budgets. An additional 
3-year extension, beginning 1 July 1987, has 
been approved. Funding for the extension 
period will be at the reduced yearly rate. 

Since reduced funds are restricting most pro
jects, the Technical Committee and Board of 
Directors for the Peanut CRSP are evaluating 
each project. The Peanut CRSP virus project is 
no exception. Recently, Thailand and the Phil
ippines have requested support for their 
groundnut virus programs. I suspect the man
aging groups are questioning a phase do, ,n on 
support for groundnut rosette with increased 
support in Southeast Asia. Therefore, con
tinued support for groundnut rosette research 
is unclear but decisions will be made soon. 

I. Professor, Th- University of Georgia College of Agriculture. Experiment, Georgia 30212. USA. 
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Field Visits
 
On the morning of the 2nd day of the Meeting, the participants visited Chitedze Agricultural
Research Station of the Malawi Department ol Agricultural Research where laboratory and field 
research facilities have been made available to the SADCC/ICRISAT Regional Groundnut 
Improvement Program. Chitedze is located 16 km west of Lilongwe at 14S and 33O45' E at an 
altitude of 1050 m on the Lilongwe Plain, the major groundnut-producing area of Malawi. The 
Group was welcomed to (ihitedze by l)r Godwin Mkamanga, Officer-in-Charge, who described the 
work of the Station. [he Group then visited the ICRISAT Program's experimental fields where 
participants were shown trials and the rosette-screening nurseries. NIuch interest was shown in the 
method of field-resistance screening that ensured levels of over 90"i incidence of rosette disease in 
susceptible test genotypes. Severa! advanced hreeding lines with rosette disease-resistance were 
shown to participants, miany ot whom requested supply of seeds. There was considerable interest in 
two wild Arachisspecies (Accession numbers 30003 and 30017) that were resistant to rosette in field 
screening and free fron both groundiunt rosette viris and grouidnut rosette assistor virus when 
examined at the Scottish Crop Research Institute by )r Murant. it was noted that rosette-resistant 
spanish type breeding lirncs were showing good resistance to the disease in the screening nursery. 

In the afternoon, Dr N.IL. Nkawazi, Project Officer of the Lilongwe Agricultural l)cvelopment
)ivision, organiied a visit to fariers' fields to show the participants tile rosette iscase under 

commercial growers' conditions. Incidence was low,. but typical -patches" of rosetted plants could be 
found in most fields. Uscful discussions with extension staff and larners were held. 
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Recommendations
 

The recommendations made at the 1985 Consult,ative Group Meeting in Cambridge were considered 
in relation to the progress reported by the participating groups. It was agreed that the recommenda
tions had been followed to a large extent and excellent research progress achieved. 

Reports from the different research groups were fully discussed and the following recormenda
tions made: 
* 	 The research collaboration and group meetings were useful. The exercise should be continued and 

thc terms of ref erence expanded to include research on all groundnut viruses occurring in Africa. 
0 ICRISAT and Peanut C'RSP, as coordinating institutions, should establish contacts with all 

research organizations concerned with gro undnut virus disease research in Africa, and that 
collaborative p ojccts should he encouraged. 

0 A proposal to prepare a puhlication on the control of ground ii t rosette virus disease received 
strong support. The participants Cxprcssed their willingness to assist in producing this publica
tion, at,,
one in the series of I.'RISAIs Information Bulletins. 

* 	 The need for virus disease surveys in Africa wkas recognized and participating groups were asked 
to collaborate inplanning and conducting national and regional smveys.

* 	 Organizing of training courses for national scientists in Africa. in the detection and epidemiology
of groundnut virus diseases, was recommended. It was agreed that participating groups should 
assist in this exercise. 

* Each group should continue their current rescarch, cooperate with other groups, and exchange 
information. 

0 Areas indicated for research priority include: 
l.I)evehpment of specific identification metiods for tihe important ground nut viruses. 
2. Epidemiology of groundnit. t viruses. 
3. 	Breeding of short-duration, rosette-resistant cultivars !or all regions, and of bold-seeded, 

rosettc-resistant cultivais for southern Africa. 
There was considerable discussion on the selection of the time and location of the next Consulta

tive Group Meeting. Prelcrence was for a location in either West Africa or Europe in 1990. The 
choice of location would be left to ICR ISA] 
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