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Resistance to Groundnut Diseases in Wild Arachis
Species
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Abstract

Diseases are major constraints to groundnut production. The most sconomicaily-important tungai
diseases on a woridwide scale are leal spots (Cercospora arachidicola, Cercosporidium persona-
tum), and rust (Puccinia arachidis). Sources of resistance (o these diseases have been dentified
within the cultivated groundnut and are being utilized in resistance breeding programs. High lavels
of resistance, and/or immunity to the diseases have been tdentified among wild Arachis spectes and
cytogeneticists have been successful 1n incorporating some of these resistances into the cultivated
groundnut.

Groundnuts are also subject to several damaging virus diseases and few sources of resistance (o
these have been found in the cultivated groundnut However. high resistancaes to groundnut rosette,
peanut mottle, peanut stunt, and tomato spotted wilt viruses have been found in some wiid Arachis
species, and it 1s important that these resistances should also be incorporated into the cultivated
groundnut. Similarly, resistance to some nematode diseases has aiso been found in wild Arachis
species and efforts should be made to incorporate this into the cultivated groundnut

Résumé

Résistance aux maladies de l'arachide dans les espéces sauvages d' Arachis L. . Les maladies
constituent I'un des principaux facteurs imitants de la production arachidiére Au niveau mondial
les malades cryptogamiques économiquement les plus importantes sont les cercosporioses (Cer-
cospora arachidicola, Cercosporidium personatum) et 1a rouille (Puccinia arachidis) Des sources
de résistance a ces maladies identifiées dans I'arachide cultivée sont actuellement utilisées dans les
programmes de sélection pour la résistance. Des niveaux de résistance et/ou d'immunité 8leveés aux
maladies ont até identiliées parmi des espéces sauvages d' Arachis et des cylogénéticians ont réuss:
4 introduire certaines de ces résistances dans les arachides cultivées

Les arachides sont également sensibles & plusieurs maladies a virus, et 183 sources de résistance
sultisantes découvertes jusqu’ic! dans les arachides cultivées sont peu nombreuses. Cependant,
certaines espéces d’' Arachis sauvages se sont révélées présenter une bonne résistance aux virus de
la rosette, de la marbrure foliaire, du nanisme, e! de la maladie bronzée de la tomate.

Il ast donc important que ces résistances soient également introduites dans les arachides cul-
tivées. De méme, une résistance a certains nématodes a été trouvée parmi les espéces d’ Arachis
sauvages, des ellorts devront 8tre mis en oeuvre pour introduire cette résistance dans 'arachide

cultivée.
Introduction groundnut-growing regions of the world The most
important fungal diseases causing severe yeld
A large number of fungal, virus, and nematode di5- losses on 3 worldwide basis are the leat spots
eases of groundnut have been reported, and with (Cercospora arachidicola Hon and Cercospori-
few exceptions, they are commonly present in all dium personatum |[Berk et Curt ] Deighton) and

1. Plant Pathologist, Virologist, International Intern, Principal Virologist, and Principal Pathologist. Groundnut Improvement
Program, ICRISAT, Patancheru P.O.. A.P. 502 324, india.

International Crops Research institute for the Sermi-And Tropics 1985 Proceedings of an internationa! Workshop on Cytogenetics of
Arachis. 31 Oct - 2 Nov 1983, ICRISAT Center. inda Patancheru, AP 502 324. India ICRISAT

L



rust (Puccinia arachidis Speg.). Losses in yields
due to leaf spots of around 10% have been esti-
mated in the USA despite the widespread applica-
tion of fungicides (Jackson and Bell 1969) In the
semi-arid tropics, where chemical control is rarely
used, losses in excess of 50% are commonplace
(Gibbons 1980). Loss in yields of around 70% was
estimated in India due 1o a combined attack of leaf
spots and rust (Subrahmanyam et al 1984)
Although these diseases can be controlled by cer-
tain chemicals, this approachis not at present feas-
ible in many less developed countries Researchon
identification of resistance to these diseases has
received much attention over the last decade, not
only in the developing countries, where chemical
control is rarely practised, but also in developed
countries where costs of chemical control have
become very high (Gibbons 1982) There has been
intensive research on screening groundnut germ-
plasm for resistance to various fungal diseases,
and several lines with high levels of resistance to
these diseases have been identfied (Subrahma-
nyam et al. 1980, 1982, 1983, Porter et al 1982)

Among the virus diseases of groundnut, peanut
mottle virus (PMV) is the most widespread (Reddy
el al. 1978) and causes yield losses up to 30%
(Kuhn and Demski 1975) Other economically-
important virus diseases have more restricted dis-
tributions. For instance, groundnut rosetle virus
(GRV) is important in Africa south of the Sabhara,
peanut clump virus (PCV) in Weslt Ainca and in
India; bud necrosis disease (BND) caused by
tomato spotted wilt virus (TSWV) in India. and
witches' broom in Southeast Asia (Reddy 1980,
Ghanekar 1980. Porter et al. 1982) The control
strategy for many of the virus diseases has tradi-
tionally been a manipulation ot cultural methods,
either 10 evade the peak populations of the vector,
or to avoid infection at the susceptible seediing
stage of crop growth. Although these alternative
methods of control do help in reducing the disease.
they are usually location- specific and are not there-
fore universally acceptable. In addition, farmers in
the developing countnes, where the majority ot the
world's groundnut crop 1s grown, are reluctant to
modify their age-old cultural practices. The use of
insecticidal sprays to control vectors of these vir-
uses is not a practical proposition for most tarmers
in developing countnes. Therefore use of host
plant resistance is, where possible, the most practi-
cal, effeclive, and hence the best way to control
virus ¢ seases.

Diseases caused by nematodes are economi-
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cally important in some parts of the world The
principal species involved are inthe genera Melo:«d-
ogyne, Pratylenchus Belonolaimus. and Macro-
posthonia (Ponter et al 1982) In recent years
germplasm screening for resistance 10 varous
nematode diseases has been carned out in the
USA, and several sources of resistance have beer
reported (Porter et al 1982)

The sources ot resistance to varnous fungal
virus, and nematode diseases in cultivaled ground-
nut gerrmplasm reported so far represent a Nnarrow
range of varniabihity that could be improved by the
discovery of additional genes tor resistance tc
these diseases Wild Arachis species are poten-
hally usetul tor broadening the genetic base of the
cultivated groundnut In recent years there has
been considerable emphasis on screeming wild
Arachis species for resistance 10 varnous diseases
and some species have been reportedto have high
levels of resistance to diseases caused by fun
viruses, and nematodes Cytogenetic vesear‘
aimed at incorporating disease resistance and
other usetul trants from wild Arachis species Into
Cultvated groundnut 1s 1n progress at several
research institutions (Moss 1980 Singh et al 1980.
Stalker 1980. Wynne and Gregory 1981

In this paper. the lterature o- gentfication of
sources of resistance to vanous tungal virus and
nematode diseases of groundnut in wild Arachis
species 1s reviewed

Disease Resistance in Wild Arachis
Species

Fungal Diseases

Leaf spots

Gibbons and Bailey (1967) reported that three Ara-
chis species. A hagenbeckn Harms, A glabrata
Benth and A. repens Handro did not develop any
C arachidicola lesions when grown in plastic pot

in the open under natural disease pressure |

Malawi Abdou et al (1974) screened 94 acces-
sions of Arachis species tor resistanceto C arachi-
dicola and C personalum under laboratory
conditions Resistance was evaluated by measur-
ing the number of lesions per leatlet, lesion diame-
ter, percentage leal area damaged. percentage
defoliation. and sporulation index. They found sev-
eral immune and highly resistant species in the
sections Arachis Krap. et Greg nom. nud., Erec-
toides Krap. et Greg. nom. nud.. Rhizomatosae
Krap et Greg nom nud.. and Extranervosae Krap.



et Greg. nom nud Kolawole (1976) reported an
unnamed diploid species as resistant to both leat
spot pathogens in Nigeria Shariet et al (1978)
believed that this species was probably A stenos-
perma (HLK 410) Foster et al (1981) evaluated
nine Arachis species for resistanceto C arachidr-
o/a by measuring various disease parameters and
concluded that the number of lesions per leaf. and
percentage detohation were most usetul for evalua-
tion of resistance to C arachidicola. A chacoense
and A stenospgrma were found to be highly resist-
ant Abdou et al (1974) reported that A chacoense
Krap et Greg nom nud was highly resistant to C
arachidicola but susceptible to C personatum
However, Subrahmanyam et al (1980)toundonly a
few. tiny, non-sporulating lesions ot both leal spot
pathogens on A chacoense under both field and
laboratory condtions Melouk and Banks (1978)
and Shariet et al {1978) observed no lesion devel-
ment on A chacoense when inoculated with C
Achidicola under artificial inoculation condions
A cardenasnr Krap et Greg nom nud was Sus-
ceptible 10 C arachidicola but immune to C per-
sonatum (Abdou et al 1974 Sharef et al 1978,
Subrahmanyam et al 1380) Newill {1979) did not
observe any lesions on A cargenasi:andA slenos.
perma when inoculated with C parsondtum in
Nigenia Company el al (1982) evaluated A cha
coense and A cardenasi for their reaction to C
arachidicola duning an investigation on cytology
and leat spot resistance in interspecific hybnd
derivatives Both species showed the presence of
C arachidicola lesions 1in field tnals but did not
produce any iesions inlaboratory tests Abdou et al
(1974) reported that three accessions ot A villosuil
carpa Hoehne were immune to both leat spot path-
ogens n the USA However. Gibbons and Bailey
11967) observed considerable damage 1o the
follage of this species due to C arachidicola nfec-
tion in Malawt Subrahmanyam et al (unpublhished)
bserved lesions of C personatum on A villosulr-
arpa but the lesions were small and non-
sporulating. An unidentihed species of Arachis
(GKP 10596. Pl 276233) in section Rhizomatosae
was reported immune to both leaf spot pathogens in
the USA and India (Abdou et al 1974, Subrahma-
nyam et al. 1980). However, Melouk and Banks
(1978) in the USA observed small. non-sporulating
lesions on this species when inoculated with C
arachiaicola (Table 1).
Some of these differences in disease reactions
could be due to variation in the pathogen; interac-
lion between hosl, pathogen. and environment; or

contusion in dentificalion of. or vanation within, the
hos! species

Rust

Subrahmanyam et al (1983) screened 61 acces-
sions of wild species, representing five sections of
the genus Arachis. under hield and labotatory con-
ditons tor reaction to groundnut rust Most were
immune. six were highly resistant. and two were
susceplible to the pathogen Some of the immune
and highly resistant accessions are hsted in Table
2 Several accessions ol A glabrata were found
immune when tested in the USA and India (Brom-
field and Cevario 1970, Subrahmanyam etal 1980,
1983) However, rust was observed on an acces-
sion ot the same species collected in Brazl (Brom-
field 1971, V Ramanatha Rao and JF Hennen,
personal commumication) A giabr.ala s a very var-
1able species and many needtobereclassihed Itis
not surpnising that different accessions of a spe-
cies can vary in disease reaction, and more atten-
ton should be given to recording diseases present
on wild Arachis spp when collecting

Attempts are being made 1o use species that are
resistant and immune to P aractidis as practcal
sources of rust resistance They may have genes
for resistance 10 rust ditterent from those in A
hypogaea. thus providing the possibility of combin
Ing the rust resistance of wild and cultivated spe-
cies 1o give more eftective and stable resistance in
the cultivated groundnu! (Subrahmanyam et al
1983) Even it the genes are identical,. they may be
hnked to difterent desirable characlers or may pro-
duce more effective alleic combinations

Singh et al (1984) evaluated the first generation
hybnd progenies of two rust-susceptible groundnut
cultivars crossed with rust-immune A balizocor
Krap et Greg nom nud diploid and autotetra-
ploids. and its amphiplotd with two other immune
diploid wild species for reaction against groundnut
rust They concluded that rust resistance n diplod
wild species i1s of a partially dominant nature, unlike
in A hypogaea. where il is recessive The transter
ot rust resistance from wild species should be
straighttorward because of the dominant nature of
the genes

The tetraploid or near-tetraplod lines derived
from crosses belween A hypogaea and wild spe-
cies immune and highly resistant to rust, were sys-
tematically evaluated for their rust reaction during
the 1981 and 1982 rainy seasons at ICRISAT Cen-
ter. A very high degree of resistance to rus! was
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Table 1. Sources of resistance to leaf spots in wild Arachis species.

Collector initiai and

Disease reaction’

Species Section number or other identity Carachiicola  C personatum Investigators
A.chacoense Arachis GKP 10602, P1 276325 HR S Abdou et al. (1974)
A.chacoense Arachis GKP 10602, P1 276325 HR HR Subrahmanyam et al. (1980)
A.chacoense Arachis GKP 10602, P1 276325 ! Melouk and Banks (1978)
A.cardenasi Arachis GKP 10017. P1 262141 S ! Abdou et al. (1974)
Subrahmanyam et al. (1980)
A.stenosperma Arachis HLK 410. Pt 338280 HR HR Subrahmanyam et al. (1980)
A stenosperma Arachis HLK 410, P! 338280 HR Melouk and Banks (1978)
A.repens Caulorhizae | Gibbons and Bailey (1967)
Arepens Cavlorhizae HR Subrahmanyam et al (unpub.)
Arachis species Erectoides GK 10573, Pi 276225 HR HR Abdou et al. (1974)
A.appressipila Ereclordes GKP 10002 HR Subrahmanyam et al (unpub)
A paraguariens:s Erecloides KCF 11462 HR Subrahmanyam et al (unpub.)
A villosulicarpa Extranervosae i Abdou et al. (1974)
A villosulicarpa Extranervosae ICG 8142 HR Subrahmanyam et al. (unpub.)
A.hagenbecki Rhizomatosae i Gibbons and Bailey (1967)
A.hagenbeckn Rhizomatosae HL 486, Pi 338267 HR Subrahmanyam (unpub.)
A.glabrata Rhizomatosae | Gibbons and Bailey (1967)
A.glabrata Rhizomalosae GKP 9830. P 262797 HR HR Abdou et al (1974)
A.glabrata Rhizomatosae GKP 9830. P1 262797 HR Subrahmanyam (unpub )
Arachis species Erectoides GKP 10574 HR HR Abdou et al (1974)
Arachis species Rhizomatosae GKP 10596. Pt 276233 | ] Abdou et al. {1974)
Subrahmanyam et al {1980)
Araclus species Rhizomatosae GKP 10596 PI 276233 HR Melouk and Banks (1978)

1 1 = Immune. HR = Highly Resistant. S = Susceptible




Tabile 2. Sources of resistance to rust in wild Arachis species.

Collector iniial and Rust

Species Section number. or other denhity reaction’
A batizoco Arachss K 9484 P| 298639 PI 338312 l

A duranensss nom nud Arach:s K 7988 Pl 219823 |

A spegazzinn nom nud Aractus GKP 10038, Pl 263133 1

A correntina nom nud Aractnus HL 176. P1 331194 GKP 9548 |

A stenosperma nom nud Arachrs HLK 410. Pi 338280 HR
A.cardenass nom nud Arachis GKP 10017, P1 262141 [

A chacoense nom nud Arachis GKP 10602 P1 276235 1

A villosa ’ Arachss Pl 210554 1

A apressipiia nom nud Erectodes GKP 10002. Pl 262140 !

A paraguariens:s Erectoxtes KCF 11462 l

A pusilia Tnseminalae GK 12922 P1 338449 !

A villosulicarpa Extranetvosae ICG 8142 ex Coimbatore |

A hagenbeckn Rhizomatosae HLKO 349 PI 338305 |

A glabrata Rhizomatosae HLKHe 552 PI 338261 !

1 | - immuyne. no tusl disease symptoms

HR = Highly resistant very small necrotic lesions formed but N0 produchion of pusiules o UIEAINIVSPOTes

“observed in most of the interspecitic hybnd deriva-
tives Onresistant lines, the uredosori were shightly
depressed. small, and did notrupture to release the
comparatively few urediniospores produced The
affected leatiets showed only limited necrosis

Virus Diseases
Peanut mottle virus (PMV)

Demski and Sowell (1981) reported that six wild
rhizomatous groundnut introductions, (mos! were
probably A. glabrata) were not infected by mechan-
ical or aphid (Aphis craccivora) inoculation, or in
the field under high disease pressure (Table 3)
Fitty wild Arachis species accessions have been
screened for PMV resistance at ICRISAT Center
under greenhouse conditions using mechanical
leat rub, and air brush inoculations All were

Table 3. Wild Arachis species resistant to peanut
mottle virus'.

Identity Species
P1 262794 A glabrata
P 421707 A glabra.a
AM 3867 A glabrata (?)
P1 262818 Arachis sp
P1 262817 Arachis sp
Pl 262839 Arachis sp

1 After Demski and Sowell (1981)

infected except A pusiia Benth (12922), A carde
nasi (10017), A chacoense (10602). and A ¢or
rentina (Burk ) Krap et Greg nom nud (9530)
Two of these species, A chacoense and A pusila.
alter repeated graft inoculations remained free
fromintection as determined by assays on Phaseo
lus vulgans (cv Topcrop) and by enzyme-hnked
immunosorbent assay (ELISA)

Groundnut rosette virus (GRV)

Very httle pubhished information i1s avadable about
the dentfication of soutces of resistance o
groundnu! roselte virus 1n wilkd Arachis species
Gibbons (1969) in Malaw: tested eleven wild Ara
ctis species including four annuals and seven pe
rennials. by aphid (Aphis craccivora) and graft
inoculation He observedthat A repens, diploid and
tetraploid, and A glabrata remained free of rosette
virus infection However. Klesser (1967)using sim-
ilar expenimental methods in South Afrnica. reported
that A glabrata was a symptomless carner of
groundnut rosette Immune hnes which do not
show rosette virus symptoms should be contirmed
as virus-free using ELISA

Tomato spotted wilt virus (TSWV)

Al ICRISAT Center, a total of 42 wild Arachus spe-
cies accessions were tested in the greenhouse by
mechanical and thrips (Frankhniella schultzer)
inoculation Three species. A. pusilla (12922), A.
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correntina (9530), and A. cardenasii (10017),
although infected by mechanical and thrips inocu-
lation in the laboratory, showed no infection under
field conditions,based on observations over many
seasons. Only A. chacoense remained free from
TSWV irtection atter mechanical and thrips inocu-
lation as determined by indexing on Vigna unguicu-
lata‘(cv C 152), and by ELISA However. TSWV
could be detected in A. chacoense foliowing graft
inoculation. Additionally, A chacoense always
remained free from infection under field conditions
Therefore, A. chacoense can be considered highly
resistant to TSWV and a potential source of resis-
tance genes in interspecific crosses with the culti-
vated groundnut.

Peanut stunt virus (PSV)

Hebert and Stalker (1981) tested 90 collections of
wild Arachis species by mechanical inoculation,
and those that were notinfected were turther tested
by graft inoculation. Forty-eight collections from
four sections were highly resistant and several of
these are presented in Table 4. The resistance of
these selected lines was confirmed by ELISA and
by assays on V. unguiculata. The selected lines
were also tested for susceptibility to PSV in a field
where the disease pressure was adequate and
they still remained free from PSV infection.

Nematode Diseases

Banks (1969) evaluated some 33 accessions of
wild Arachis species for resistance to the northern

Table 4. Wild Arachis species resistant to peanut
stunt virus'.

Species or

collector

number Section Pl number
9571 Rhizomatosae 262818
9806 Rhizomalosae 262792
9921 Rhizomatosae 262296
A.glabrata B1 Rhizomatosae -
10596 Rhizomatosae 276233
7988 Arachis —
10598 Arachis 276234
9764 Erectoides 262859
10573 Erectoides 276225
A.reper- Caulorhizae -

1. After Hebert and Stalker (1981)
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root knot nematode (Meloidogyne hapla Chit-
wood). Only one species from section Rhizomalo-
sae, Pl 262286. had a moderate level of resistance
Castillo et al. (1973) tested 12 accessions for resis-
tance to northern root knot nematode Four acces-
sions ol section Rhizomatosae. Pl 262286, PI
262841, P1 262814, and Pl 262844, had tewer galls
than the control A hypogaea cv Spantex The
number of egg-laying temales was also reduced
At present no information is available on utilization
ofthese species in breeding for resistance to
M. hapla.
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