
Journal o f  
A rid

Agriculturc

J A-id Agr ic Vol 12. 105 - 10« (2002) 
Copyright 0  2002 Facility of Agriculturc 

Univcrsily of Mnidtigtiri. Mnidiigtiri. Nigerin 
Prinleil in Nigeria. All right?; of rcproduction in tmy form reserved

0189-7551

REDUCED MORPIIOLOGICAL ROOT FEATURES OF ANTIIRACNOSE 
INFECTED COWPEAS (Vigna unguiculata (I.) Wnlp)

I. O. Ajari 1 and O. O. Fndina1

'Science Laboralory Technology Department, The Fcde'ai Polylcchni.
P. M. B. 5 5 ,Bi Ir Nigeria; and

*Crop Protection and Environmental Biology D nartment, Faculty of Agriculturc and Forcstry,
Univcrsily oflbadan, lbadan, Nigeria

Rcccivcd January 6 2001; acccplcd July 2 2001

A B STRA CT

ln <r greni hnuse rr/ii ' iniciit In dcierminc die eß'ccts o f onthrnenose disease coused by Collrlolricion lindenmlhioniim 
on cowpca. slrrilized soilr. in plontingpnis were tisrdfnr plonting In n susceptihle cowpca wrielies Oft Brown and ITB2-60) 
The scrdling.s were innciiloicd null die inoculiim mcnl oj die pnlhogcn nßcr 3 wecks n f phvuing The rc.uills ohloined slww 
ihm channteristic Inn ln hrown anlhracno.se Symptoms lind nppenred an llw leaves o f linlh vorielics nflcr 3 wecks o f 
inoculnlion, white die rools o f die irfcctcd enn peos were ohserved Io he mnrphalngically different front ihr rools of die 
uninfectrdplonls Similorly. infeclcdplnrits were smatler io si:e ood liiere was o marked rediiclion in tlicir vield ITf>2'iO 
(33%) versus Ife Brown (19%) Ihr rediiclion o f  die plant stritt nircs and vield o f llie infeclcd plonls was suspecied io hove 
heen ns o resiill o f ihr onlhrocnose disease
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INTRODUC1 ION

Anlbrncnosc disease of cowpca bas long bcen knov.n and rcpnrlcd in Nigeria. Tlic enusalive organism was 
identified ns Colctotriaiii lindcnnilhiamini (Oncsirosan and Baker, 1071). It afTccts the leaves, stems pods and even 
tlic sccds but its cTrcct oo llie roots bas not beeil commoniy reported. Tlic disease it known to rcducc cowpca yiclds 
by as ntuclt as 50% in very susceptible varicties (Williams, 1974; Fakoredc, 1976: Eincchcbc and Sboyinka, 1985). 
Anlbrncnosc is a disease cbnracterizcd by distinctivc limited lesions on stem, leaf or fruit, allen nccompnnicd by 
dicb.uk and usunlly cnur.cd by Gleosparium or Colleclolricwn imperfcct fungi (Reinhold. 1990). Individual lesions 
ofantlirnenose arc lenticulnr, stinken and tan Io brown (Oncsirosan and Bakar, 1971; 1971; Williams. 1975). All 
nbove ground pnrls may bc infeclcd (UTA, 1982; Lucas et rd . 1992) but raicly tlic roots (Lucns et o l . 1992). Butler 
and Jones (1961) reported that tlic rools arc not affcctcd and tlic foliagc leaves may not bc badly affcctcd. Tlic 
ohjcctivc of tliis siudy was to detemrine the cffccts of antlirnenose disease on cowpca plnnis and on tlicir yiclds.

MATERIALS AN» IV1ETIIÖDS

Ibis work was enmed out in tlie green house and laboralories o f lh.* Department o r r .op Priicclion and 
I nvirnnmcntnl Biology >f the Univcrsily oflbadan. Ibad i, Nigeria in 1996.

Soil slcriliztiiion ,mtl planting ofsceds
Topsoil was cnllcctcd and stcrilizcd at 15 psi (12l"C for 15 min) and Iben fillcd into labclcd planting pots. T Ire

('olrespondcncc

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



10(1 I. O. Ajnri nnd o  Q. Fadin;»

cool (ca 23 C) soil were utoislcncd will» tnp water lill salmalion. aller wltich c o u s c c d s  (IT82F-6t)
nnd Ifc Brown) obtained ftom llic International Institute of Vropical Agncmlurc (I.I.T A ). Ibadan, Nigeria were 
plantcd in die rcspectivc labclcd pols nt llic rate of 3 sccds/pot. Tlicrc were 3 rcplicntions. 100% gennination was 
obtained and all sccdlings were cslnblishcd. Upon slcady growtli. Ilicy were lliinncd Io 2 planls/pol.

Innen lation o f  sccdlings
A( 22 days aller planling (D. A P) llic sccdlings were inoculalcd willi llic inoctilum nical of ( lindcnwlhininum 

(also obtained from I.I.T A; Ibadan. Nigeria) ns dcscribcd bv Adcbilan (1991) willi a litllc modiTication.
Hie inocnlnni nical was prepared by adding 40 g of groui’d dry cowpca sccds of llic rcspcclivc variclics nnto 

spomlaled growlli of liie patliogcn (C. lunlcmuthicmwm) culturcd on PDA (Osoid). Plauts were inoctilalcd by using 
sterile ra/or blade Io woimd aboul I cm diainclcr of llic sccdling stems following wliicli 0.5 g of llic inoculiini nical 
(paslc) was placcd on llic woimd, laped willi cellotnpc, and snbscqncnlly allowcd Io stand for 4 days at ambient 
icmpcmlnrc A total of 12 planls were inociilatcd (2 planls/pol. 3 pots/variely). Total nnmbcr of infcctcd plants is 
sliown (Tablc I).

Tbree wccks aller llic inocnlalion when llic disease Symptoms were evident on llic lenses, llic plants were 
cnrcftilly lliinncd lo a planl/pot under wet condilions of soil.

llarvesting lindyicld determination
Harvcsling of Ifc Brown started by tlic 8'h weck allci planling (W.A P) wliilc llial of ITR2r-60 slarlcd bv llic 

91’ WAP Hipened dried pods were frcqucnllv pickcd and pul inlo separate k.tuTn narvest b;tg.- Pods *crc liand 
broken and sccds were collcctcd and weiglicd

KF.SULTS AND DISCUSSION

Disease incidcnce ■
Disease Symptoms began appearing ns from tlic 14'‘ day of inocnlalion. By tbc 3"1 weck aller inocnlalion, 

Ib 67% of llic iminocnlalcd and 66.67% of tbc inociilatcd IT82F-60 cowpca varicty were infcctcd Also. 50% and 
83% of llic uninoculatcd and inociilatcd ITc Brown varicty was rcspcclivcly inTccIcd Tbis was determined by 
prescncc or abscncc of disease Symptom and not degree of infcction (Tablc I).

Tablc t. Pcrccnlagc infcction of cowpca sccdlings aller 2! days of inocnlalion

Treatment Total plants 
(2/pot)

Nnmbcr infcctcJ Nnmbci uninfcctcd Pcrccnlagc infcctcd

ITS2r-6<)
Uninfccled

6 1 5 16. 67

II K2r-60 . 
Infcctcd

6 4 2 66 67

Ife Brown 
Uninfcctcd

6 3 3 50.1K)

Ifc Brown 
Infcctcd

6 5 - 1 83.331

Disease Symptoms
Tbc disease Symptoms on llic lenves arc sliown on Fig. I. ll is evident in Ibis study (bat liiere was a marked 

rcductioii in llic growlli of llic inociilatcd plants as comparcd willi llic uninoculatcd planls Tbis conld bc sccn in 
terms of rrduced planls licigbt. Icaf nnmbcr as well as redneed si/e and nnmbcr of pods (Fig 2) Tbis is nltributablc 
to anlbracnosc infcclion.

As sliown in Figs 3 and 4. a dilTcrciicc in icngtli of tbc primary (lap) rool in botli trcalmcnls was observed. as 
well as tlic amount ofbrlb  secondary and lertiary roots of bolb varicties. As obsersed. tbc nninfcctcd plant rools 
tiad longcr lap roots/inorc rool liaiis and even bigber incidcnce of root nndnlcs as againsl lliosc of tbc infcctcd 
plaijts
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Fig. 1. Symptoms of anihracnose disease on leaves of 
cowpca

Fig. 3. Differences in rbol morphologies between 
anihracnose infected (right) and uninfected (left) Ife 
Brow n cowpeas

Fig. 2. Differences in plant sizes (hcight) between 
anihracnose infected (right) and uninfected (IcO) 
Ife Brown cowpeas

Fig. 4. Differences in root morphologies between 
anihracnose infected (lefi) and uninfected (right) 
IT82E-60 cowpeas

Effcci ojUnihrcwnosc on cowpca yield  '
As shnwn in fable 2, a reduclion in yield of the inoculatcd planls was observed.-The inoculated plants 

(H 82, -60 and Ife Brown) had as milch as 35% and 19% respective yield rcductions ns compared with the 
uninociilated Yield rcductions varying between 35% and 50% bas carlicr becn reported (Williams, 1975; Fakorede,
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IW). Emcchcbc and Shoyinkn. 1985). Varictal susccptibilily and scvcritv of inlcclion wuuld dclcrminc y iclds oL 
anthracnosc-infcctcd plauts.

1 ablc 2. DifTcrencc in yicld bclwccn inoculatcd and uninoculalcd cowpca planls

Treatment Grain vield/Plant (g)

IT82,:-6(! Ifc Brown

Uninoculalcd planls 10.10 + 2.89 5.65 +1.14
Inoculatcd planls 6.56 +1.47 4.58 + 0.48
% DifTcrencc in vicld 35.05 18.94

I ach dala is tbc incan +_standard dcviation of 3 dctcrminnlion (n =3)

Disease Symptoms were sccn on all above ground parls (bul not very ev ident on the pods). Tliis ngrccs witli 
llic rcporls of HTA (1982) and Lttcas et al. (1992). Although no antbraenose synploms were obacrvcd on litc rools, 
tbc difTcrcnccs in the root morpliologics in botli trcadncnls cottld bc altribulablc to the cfTccts of the disease on the 
inoculatcd planls. Hie abscncc of the tan (o bromi colonr of anthraenose in the root structures (Figs. 3 and 4) shonld 
Itavc been as a rcsult of die natural brown colonr of the plant root System, which could not conlrast thosc of 
anthraenose This Observation is not in agreement witli the rcporls of Dnllcr and Jones (1961) and Lucas et al., 
(1992)

The redneed yiclds (Tablc 2) associatcd witli the infeeted planls may have also rcsnltcd from rcduccd root 
strnetnres for absorption of soil water and mineral salls ror food manufaetnre (pholosynlhcsis) in addition to 
rcduccd photosynlhctic Icaf surfaccs (Fig. 1). The very low vicld dilTcrcncc of 19% observed in the Ifc Brown 
treatments rcsnltcd rrom the very high susccptibilily of Ibis vnricty to the disease (Tablc 1) as the uninoculalcd 
(control) planls were nalurally infeeted which bronght about a rednetion in their yicld The obsened root size 
rednelion is bclicvcd Io bc onc of the cfTccts of anthraenose disease on cowpca.
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