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Chickpea and Groundnut Sced-borne Discases of Economic
Importance: Transmission, Detection and Control

ML BIAWARD, DV REDDY w121 NN0TH
Petnahona: o, Keacnras D e D e at e Vs HORISAT Patanchiens, Andbes

R THEIN PR MR VAR I FPTH

Introduction

Wi TS Laiabiniiinei ! bt natniie Arrcatnal Boewaeh Camery UARC) the
by TEBLREL Caniind OF sernd e ety facisaet For example, during 1989
DA sattipies of cinchped et ane S samples of grosndiu

pearsciiveis e o abwaysrish that pathogeas can

IRINATT ey
et

T A T TR WA

e, DA alia VEIRe Pl i s osacs, redughion i oseed

Bodisin i e
ez and jnanintul allects on hamais

B T
ve delnh b e

R R THIR Y HARFITUAY

Al elbhintly Bovatise O teaie snsuning of eertain ol dangn

W need W appioact e probicns ol sead-sanse dacasas mabonadly and develop
G OICFUACS progiainie el iy saeniilivi s seils New adi smcroorganisms earried
ne Behene aavaiopung o diseise management

GO T BCad R seidel
el deseines are Capable of

Wik v Des nlpanianee of seed-borne

LI RLOS W

Sosianume s
Do vaehd s Gealily

AL ediicion

e apicad e diseasa

Bt fis pader o deseribie L miose anpenan s Basie . dibwases of chichpea and

avaitdBa, e acass EN ranaaioant, il

L b vanlol

Secd-borne discases of Chuchpes cansed by Tungi

UK. QU G ATt I i L EER . giin egmne erop e the Indian

apdcontitent, Midkdie Bast, Nonthern and Bastern Adnea and Cemral and South
pracnn Awcasiing o ihe FAO Production

AT BU s e Bnporant saiee

Subimitiea an Cuitteavnc s it i e el Insitiag for the Sean-And

Tropion JCRISAT), Vi, A

Gra Pt Sl Po, bedia




Year Book (1988), chickpea was planted on an arca of 10.61 million hectares in 1986
and production was ncarly 7 million wonnes.  Though the overall yield patential of
pmcn} day cullivars is over 3000 kg ha', the average productivity is only about 700
kg ha",

About 45 fungal discascs have been reported on chickpea from different parts of
the world (Nenc et al., 1989). Of cconomic importance arc Fusarium wilt (Fusaritn
oxysporum f.sp. ciceri), dry root rot (Rhizactonia benaticola), Ascochyta blight
(Ascochyta rabiei) and Botrytis gray mold (Botrytis cinerea). Of the numerous
discases rccorded, very few are seed-bornc.  Hawarc e al. (1978) described the
sced-bomne nature of F., axysporum [.sp. ciceri, and sced-borne diseases caused by this
species and by A. rabiei, B. cinerca, Colletotrichum dematium and Alternaria
alternata. Methods for their detection in seed  were described in a techmeat bulletin
(Haware et al., 1986). This bulletin is primarily intended for seed production, seed
certification, and plant quarantine personncl.

Fusarium wilt

The discasc has been reported from several countries. Early infection somctimes
kills plants, resulting in  total yicld Joss. In India, it is estimated 1o cause @ 10%
annual yicld loss. ‘The fungus is a vascular pathogen and 1s  soil- and sced-borne,
Seed-borne infection is usually present in sceds harvested from plants which wilt
after pod formation. Sceds (rom wilted plants arc gencrally small, wrinkicd, amd
discolourcd, Thus discased sced can be deteeted visually, but a scemingly notnal
seed may also harbour the pathogen. Therclore, it is important to test the seed for
the presence of the fungus. Haware er al. (1978) showed that the fungus was present
in the hilum region of the sced in the form ol chlamydospore-like structures. These
structurcs were thick-walled, spherical, closcly packed, and connected by hyphal eells,
Chickpea cultivars differ in the extent of yicld loss and seed infection (Hawime and
Nene, 1980). The most common methods of pathogen  dispersal are apparently by
sced and soil

For detection, 400 sceds are surface-sterilized by munersing them for 2 mun in
2.5% aqucous solution of sodium hypochlorite. Secds are then plated onto moditicd
Czapck-Dox agar (10 per plate) and incubated at 20°C for 8 days in a divral cycle
of 12 h of ncar-UV light followed by 12 h darkness. The white cottony myechum
of F. oxysporim U.sp. ciceri can be observed emerging from the seed (Hawiare o1 al.,
1986). A sccdling symptom test should be cmployed if an agar medium s nos
available. Surface-sicrilized seeds are sown in soil or fine riverbed sand in pots., These
pots are kept in a growth chamber or in a glasshouse at 25°C in a dwrnat cyele of 12
h fight and 12 h darkness. Scedlings should be monitored for wilt sympioms until a
least 40 days aficr sowing (DAS). ‘The seedlings from infecied seeds gencraily wilt
between 15 and 25 DAS. The fungus can be isolated  from roots. The wilt count
closcly agrees with the number of colonies detected on sclective medium (Haware
et al., 1978).

Ascochyta blight

s an importam discine of hickpen o Pakistan, West Asiae and Northern
Afnica. In Pakistan, about 70%  of the crop was Jost o the discise in 1979 and in
1980 {Nene, 1982).0 I also appeared in cpiphstote torm in parts of Punjab  and
Haryana States of India dunng 1980 and (981 For the first time, in 1983, Kaiser
and Muchibauer (1984) repurted i trace W lugh incidence of bhight in gennplasm
evaduation tials at Puliman, USA  Seventy-seven of 125 accessions tested were
atfected. Cool, wet weather during June and Jady favourad  ifection and spread of
the pathopaen. According to the ¢ pharen was introduced intg the USA
on seed imported from Syria anddor fndia

The most conunon and affcctive method o drsamination of A, rabied appears 0
be in seed. Infecied seeds are small, wriskled, and hive dark hrown lesions of
vaious shapes and sizes on then tentaz, Pyenidin are found in deep Iesions on these
seed. I puds are anfected @t matanty, o seeinanghy normal seed  may shuw only
stipht discoloration on the surtace St arhour e pathogen,

For sevd healih testing, potato deattore agas contagang g Dierysticm-S per jitre
of medium s sustable. Seeds st he sarface-sailized by soaking them an a 2.5%
aquess solution of sodiaim Ry pockionite for 2 nnin. AL rabier s slow-growing and
i surfaee vontaminant on i seed 3ie sot Kitled, the pathogen may  not be detected.
vt containing 1 secdag wieincabiated an diursal eyales of 12 h
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In the secdhng sympiom tesi, sevdbing amergsitee s not aceessarily affected by
seed inteciion,  Iadeed, tha test does not give o seliable estimate of seed infection
because, i many scediiays, the emeazing shoois ascape fungal vontact and thereby
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Control

Host resistance. Sources of ligh on ol iesstanes te the walt disease are available,
Some of these genotypes hive resintiangt e other discases including dry root rof,
plack oot sof, Buiyvtis gray makl, Aaozhyte hhighs or Sclcrotimg blight. Cultivars
including Avrodii, JG 303, BG 236 L0 CCT AL ICCV 2 and ICCV 1 are

TenINanL G will diseasa,

Fror Ascochvia biight, festanee soaives Dot Rt and - dasi germplasm have
been wdentified.  Blighi resistant ctaiaies LE 3079 00 Synag € 5343 and G 68 in
i CM 72 in Panistan) Bas e bean seleased i didfarent chugkpea growing countrics.
Because of pathogen variaiility s A, b resstant caltivars are susceptible to some
PORDEILINS O e patiogen

Culturai practices, Since the wilt faiiopen susvives mosoil for mare than 6 year,
wrop rotation is nol eifecive for disease coaued - Intercropping, plant population
ievels, and testilizor application had o eftect on wiit incidence (Zote ef al., 1986).
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In sceds from plants which wilt aficr pod formation, sced-borne infection is
commonly obscrved. Hence roguing of wilted plants (at least for seed purposcs) at
harvest reduces the number of' infecied sceds. Use of inoculum-frec sced reduces the
probability of spreading the pathogen 1o new arcas.

A. rabiei can survive in discascd crop debris on or near the soil surface for twa
ycars (Luthra er al., 1935). Crop rotation can climinate this source of prunary
inoculum. In order to neutralize this inoculum source the dead plant debris should
be removed or ploughed deep.  This would probably climinae the production of the
perfect stage of the pathogen in the overwintered ¢rop debris. Vinble ascospores ¢an
be dispersed for long distances on air currents and (hus may introduce the pathogen
to new arcas (Trapcro-casas and Kaiscr, 1987). Sexual reproduction could also
contribute 1o increased variability of the pathogen.

Sced treatment. An 0.1% Ceresan® solution sced treatment followed by a seed
treatment with 0.2% thiram or 0.2% PCNB has been reported 1o suppress wilt
development. Bavistin® seed wreatment at 2.5 & kg ' seed rate was aiso effecuve m
pot experiments (Shukla e al. 1981). Sced dressing with Benlae 1™ (30% benomy!
+ 30% thiram) at 1.5 g kg of secd eradicated the sced-borne inocutum  (Hawane of
al., 1978) of chickpea fusarium wilt. A Calixin M* (11% widemorph + 365 manch)
sced treatment has eradicated the seed-borne inoculum of A, rabiei (Reddy o «f
1982). The slurry sced treatment at 2,5 g kg' with Calixin M*, Calixin M" + thiram
(1:1), Calixin M* + Bavistin*, and Bavistin® + thiram (1:3) when tesied by the
blotier-method apparently eliminated the seed-bore inoculum, But when plated on
Oat-mcal agar, the fungus was isolated from 4-6 pereent of treated seed (A, vabiei)
as comparcd with 30% recovery from untrcited seed. However, Calixin M*, Calixin
M* + thiram, and Calixin M* + Bavistin® treauments significantly reduced seediing
vigor. Bavistin® + thiram seed treatment was best for cradication of sced-borne
inoculum, significantly increasing the sced germination and scedling vigor (Tripathi
et al., 1986). Thiabcndazole secd treatmem (3 £ ka'  sced) is more elfective and
safcr than using Calixin M* (Reddy and Kababeh, 1984), Treatment of seed with
an effective fungicide would control the discase most cconomically allowing ree
international distribution of sced and reducing the danger of introducing the pathogen
inlo ncw arcas.

Sced-borne diseases of groundnut caused by fungi, nematodes, and
bacteria

The groundnut or peanut (Arachis hypogaea) was originated in South  America.
but it is now widely cultivated in tropical and  subtropical arcas of six continents,
The groundnut hus high oil and protcin contents,  Haulms are fed o0 domentic
animals in many countrics,

A world list of groundnut discases was recently published by Subralmanyam e
al., (1990). There arc over 60 fungal discases, 17 viral discases, onc bacterial discase,
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one discase caused by a Richetlsia-hike organism, onc discase caused by a
mycoplasma-like organism, 10 nematede discases, and (wo phancrogamic parasites.

Numerous fungi bave been isolated 1rom groundnut seed.  The fungi frequently
associated with seed rotung and scedhing discases we; Aspergillus flavus, Aspergillus
niger, Fusarinm spp., Lasiodiplodic  threobramue.  Macrophoming  phaseolina,
Penicillium spp.. Pythium spp.. Rhicopus spp., Sclerotinia minor and Sclerotium
rolfsii. Most of these pathngens acour wilety 1imany gtoundnut-growing areas of the
world.

Severai seed proteciant fngweides are used cither as a sigle fungicide or as
atures of twa or more fusgicides, avpending on e spectrum of tungal pathogens
e ditiorent groundnut prodestion weis of e worid. Formalanons of caplan,
carboxin, [IJCNA, cthazol b, Motalaxsl POND and thiram are recommended for
application to proumbaut seed.

Most groundiu tig paibogens can be detected by plating surface
steiihized secds o poatato dextiose . bat selective mathods arg avaulable for
isolation of species of Asperazidin, Fuasarae, Macropieming, and Fusarium.
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Sclerotinic praor, he causat agent of Sclerotinia blight of groundmuts, has a wide
Bost range (Aken and Mclouk, 19502 Porter o2 wf L 19893 However, sinee the curient
disiribution o Sclerounia bhigiit of sroundiat is hmitad, the distribation of - seed
produced sn fiekds infected with 8. miner should be avorded.  Sclerota of S, menor
commoniy form within pods and occiionally  withen seeds. Therelore, seed
protectant fungicides may not be ctfeative. Scleratia of 8. miner can survive for
several years in groundaut felds, This i asother reason for avoiding distribution of
sted produced ininfestad fickds,

Ditylenchus desiracior is i iimporiant sematiade oF groundnut 1a South Africa
(De Wacle ez el 19895 "The nematode attucks pegs, ponds, and seeds. Infested seeds
are shrunken, Micropy les are Jark biown to black,  Testae are flaccid and  casily
temoved, and vascular strands in the westa e itk coloused. The inner layer of the
testa has @ yellow discoloration, Infecicd embivos aie usually olive green 1o brown,
Detection of this nematode can ix done by placing proundaut sced in water for 24
hours. The namaivdes can thaen be obaerved with o siereoscopic microscope.

We are not anane of measeies Shat can teousad o contol this nematode cither
within or on groundnut sceids

Mabmwad and Middlcton (319900 qeported seedd transnuission of  Psucdomaoncs
solanceeasan the causal agent of bacteiial wilt. Some harvested groundonut pods from
infected planty wers discoiotred amd sore pod rot was observed. No symploms were
observed on pads cablectes e healthy piants. Discoloration of the seed coat and
cotyledon wias observed ot sume scud obtained 1rom infected plants.  Discoloration
ot the embrya was rarely obseived. When infected sceds were planted. the incidence

of wiltig wis § 1o 8 gt 2 1 - weeks after planting.




P, solanacearum can be detccted using the SPA medivn (Hayward, 1964) or the
TZC medium (Kelman, 1954). Colonics of bacterium arc fluidal and irregular in
shapc and white or pink centres that darken with age. Avirulent colonies are round
butyrous and uniformly red cven at the carly stage of growth.

Seed-borne virus discases of groundnut and chickpea

Several cconomically important groundnut discases arc causcd by sced-borne
viruses, However, only onc seed-borne virus of minor importance has been reporied
on chickpea (Kaiser ef al., 1990). Of the plant viruses which infect groundnut under
nawral conditions (Reddy, 1991) at least five are sced-transmitted (Tables 1 and 2).
Infection of gameles is necessary 1o facilitate sced transmission of viruses, ln the
casc of peanut mottle (PMV) and peanut stripe (PStV) viruses. infected sced serve
as the primary source of inoculum,

Despite availability of highly scnsitive and reliable methods for detection of sced-
borne viruses, these techniques are not widely used in developing countrics.  Thus
in many countrics thcse viruses may not be detected with current inspection methods.
Sced-borne viruses can be detected cither by a dircet methad (growing-on tests) or by
indirect methods (infectivity assays, scrological tests, and complementary DNA
probes). For growing-on tests sccdlings are raiscd in sicrilized s0il in a greenhousce,
Viruscs which producc macroscopic symptoms can be easily vecognized, but those
that producc no overt symploms cscape in this test,  Since diagnostic hosts are
curreatly available for all sced-transmitted viruses in groundanut (Table 2), infectivity
assays can be uscd for virus detection, “I'hey arc recommended for use in countries
where [acilitics for performing scrological tests and nucleic acid hybridization tests
arc not available. Infectivity assays arc c¢specially valuable for virus detection in
plants exhibiting no symptoms in growing-on tests,

Of all serological tests currently availablc for the detcction of groundnut viruscs,
enzyme-linked immunosorbent assay (ELISA) is the most preferred assay method,
ELISA methods for detection of viruses in groundnut sced have been described
(Sudarshana er al., 1990).

All currently known secd-transmiticd groundnut viruscs contain single siranded
RNA. It is possible to produce complementary DNA (¢cDNA) probes which can be
used in a variety of nuclcic acid hybridization tests, ¢cDNA probes have been used

- for detecting PMV and PStV in groundnut secd (Bijaisoradat and Kubn, 1988).
Nucleic acid hybridization tests nced highly perishable enzymes and claborate
laboratory facilitics. Until non-radioactive cDNA probes (Roy er al., 1988) arc
made available at affordable costs to rescarch workers in devcloping countrics cDNA
probes will probably not be utilized for routine virus detection in sced.
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Table 1. Feares for sdentification of scea-transmitied viruses of groundnut,

Virus and Particle Scrological reactions

virus group morphology postive negative

l‘c:mu‘x moitic Flexuous rods Adzuki bean mosaic  Bean ycllow mosaic,

polyvirus 740-750 nim ferpmh Groundnut cyespot,
13 am width Peanut green mosaic,

Peanut stupe
Py virus

Peanut clump
turovirus

Flexuous 1ods
752 nm iength
13 e widih

Two rod shaped
particles

245 am length
160 nm iength
24 nm widih

Biack cye vowpea
I0saic

Claver yellow vein
Soyhean inosase

Eixist as several
scrologically
dnnct isolates,
Cross reaction
UCLUrs SINONE \ome

Pcanut stripe

Hean yellow maosaic,
peanut mottle

Beet necrotic
yellow vein,
Potato mop top,
Soil-borac wheat
masaic

molites

Peanut stunt
Cucumoavitus

Spherical 25-30
nm dlameier

With Leverai peanut -+
stumi virus ssolaes
feom LISA

Several isolates of -*
cucumber maosaic and
peanut stuni viruscs

Cucumber mosime  Sphericai
CUCnOvituy 28 nm diamcter

* Data not given beciuse of thor dimied value tor wWenufication.

The presence of serologically different isolates for viruses such as peanut clump
(PCV} may pose problem for using scrological techniques for virus detection in
quaranune.  Thus broad-spectrum monaclonal antibodics and cDNA probes have
immense powenual for virus detection in seed.  Rescarch on production of
non-radioactive ¢cDNA probes for PCV 1 in progress at ICRISAT.  The two widely
distributed sced-borne viruses, PMY and PSIV, are potyviruses and it is possible that
other potyviruses may  transmit ihrough croundnut secd. Thus it is also essential to
produce antibodies which can detect a large number of potyviruses. Recently Shukia
and Ward (1989) reported that polyclonal antibachies can be produced for the core
region of viral polypeptide. which 1s highly conserved in diffcrent potyviruses.
Rescarch on production of polyclonui antisera, for the core region of potyvirus
polypeptides, for detection of several potyviruses is in progress at ICRISAT.

Since control micaswres © cradicate the sead-borne virus inoculum arc not

available. 1t should be ensured that only virus-free sceds arc used in germplasm
exchange. Genotypes i which the virus is not sced-transmitied have been identified
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in case of PMV. Efforts arc being made o develop agronomically acceptabie, non-
seed transmilting, high yiclding brecding lincs.

“Table 2. Transmission frequency and host range of sced-transmilicd viruses of groundaut,

Viruses Pereent seed Diagnostic hosts .
Transmission Local lcsions Systemic

Peanut mottle 0.1 1085 Phaseolus wulgaris  Glycine max

virus (Topcrop) Pisum sativum
Peanut stei 0.1 1030 Chenopodium Glycine max
virus P amaranticolor Lupinus albus

C. quinoa Vigna unguiculata

Pecanut clump 6.0 1025 Chenopodium quinoa  Canavalia cnnfmv_:fi.r
virus Phaseolus vulgaris  Nicotiana clevelandii
Vigna unguiculata N. edwardsonii
N. glutinosa

Pecanut stunt 0.01 10 0.2 Chenopodium Datura stramoniiin
virus amaranticalor Glycine max

Vigna unguiculata Nicatiana labacum
Cucumber mosaic 1.0 10 2.0 Chenopodium Nicotiana tabacunt

virus amaranticolor Vigna unguiculata
Dara siramonium

Phaseolus mungo
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