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l 

INTRODUCTION 

Cowpea (Vigna llnguic u/a/a (L). \\r al p.) is one of the 1110St ancient IHlInan 

food source and has probahly been llsed as crop plant sinci: Neolithic tinll'S 

~ Summerfield el o/_. 197 -t.}. ()nL" vic\\ is t11;)t. cc)\vpca \vas i 111 roduced ['n.lln A rri ca tn 

the Indian suh-continent appro:-..:inlulely 2000 to 3500 years ago. at th!.: saInt: ti 111C 

as the introduction of sorglUlll1 and lnillet (A lkn. 19X3). Padulosl and Ng ( 1(97) 

speculated that the.: 'rral1 s\"aa 1 fc g 1 nil 0 r the Rcpuh! i cor Sou t h /\ fri l:a \vas tile CC"11 tre 

of SPl:Ci~lLi()[1 of J'. Ul7gllil'lI/(//d duL' to tilt,; presence 01" 111USL priJllitivc \villl 

v~rielics. Co\\"pca is 110\\' grO\\'!1 throughout the tropil:s and suhtrnpics iJnd has H 

wide variety of USeS including hay. gn17.ing grain. gn:e[1 I1laI1UrC and as a vegetahle. 

CO\\"pCi.l has \"ari~lhlc practil:":s uf cultl\.·· .. nlol1. Il is gn .. 1\\·(l as solitary, Illix{".'d 

and as kitchen garden ~rop in Punjab. l.lLtar Pradesh, H ihar. West I ~cIlgal. 

Maharashlra. Karnalaka_ llarY·a!lil. Kerala. Delhi and I! illl.a:hal Pradesh. I t is 

grown lnainly in KhariJ" s..:ason but III sonlt.: areas. l~lt"lnC"rs also grow during. Loft.! 

where irrigatinn facilities are a\.'ai lable. 

Cowpc.a has nlani r()ld uses. lllostly it is used as vegetable but sonl~lil11eS it 

is also consulllcd as pulse and boiled grain in the brcakt~lsL Besides being a rich 

soun.:c of protein, 1l1incrals and ViU.llllins for hUlllan beings. it is us~d as aninlal 

fodder also. It also enriches the soil through SYlllbiotic nitrogen fixation fro III 

atmosphere by the root nodule bacteria (RhizobizlIll sp.) and has unique quality' of 

preventing soil erosion by cO\'cring lhc soil surface. The vet!ctahlcs as a \,'hole 

occupy lOlal produclion of YO l11illion tones (2000-2001) and the total beans 

productivity in India is 22 q/ha. But the exact data of area and production of 

cowpea are not available. HO\\'evcr, it is gro\vn in alnlost aH the states of India 

including Uttar Pradesh. It is gro\vn both in Khar if and Za id seasons. 



Cov\pea belongs lo the sub lll1l1 ily - F abaceae of Fallli ly'-Legulllil1osae, in 

gL'l1US- !-·igll(l. It is \'ignroLisly gnJ\ying annual ICgU!llc' \\'Ith a slrong laproot. 

bearing nU111CrOUS hori7ontally spreading laterals. Stenl is proslrate and slnislore; 

more or less erect varieties also occur. Flo\vers shortly pedice]cd. ,"vhile to palc-

while in colour, borne on axiHary r~<.:cnles. 2 to 3 tlo\\'crs to each peduncle. 

carr\' in Q 3 bracts al tilL' Slll<.l 11 lobes. tri an g_u I ar and acule. standard \vhitish to v io let 
J _ ~ ~ 

with the \vings yi alet ·and lruncate at the base. Pods are 20 to 30 C111 IOllg, 

cylindrical and slightly cun:cd \\'ith a thick obtuse bea~. pendent and slightly 

nmstricted het\\"Ccn tilL" sc..::d",. 

Taking the \yorld as a \\'hok. beans Dr t:l)\\'Pc.:.:l. Fr~nch bean, Dolichoas 

bean, C I tlster bean and B n"l'h.l bean arc cult j \'alcd ill all lhc coun tries \vi til an 

average.: production of di n~rt.:llt typ~s or beans. C () \Y (lI.?::t i:-:; sp~cially' i ikeu due lu its 

nann1]'. sweet last!..' in lL'Ildl.?r pods. co lOll r all rJ nth!..:r c haracteri st ics" it has 

somcwhat fleshier \\'allcd pods \\'ith less fibre in }'(.)llngt.T stag~s. It is Uscu 111ainly 

as green pods but in dry ('orin it is lIsed as pulse. The 1'01 iage 0 r til is crop is i.l I so 

us~d for grc~n ll1iHlllrL'. si1ag.~. hay and furage fnr anilllals" 

The 11luin use of co\\-pC'a is as a vegelable crop and as a lcgulne, cspL':cially 

for sIna]] scale fanners in rural areas (Kay'. 1979: Coctzee. 1(95)" It is vcry 

palatable. highly nutritiolls and rdatively riTc of ll1ctabolitcs. The seeds also 

contain sllla] I anlounls l) r r3.-carotene eq ui valen lS. til iall1 i nc. ri bo Llav i 11, vitalll i n /\, 

niacin~ folic acid and ascorbic acid. The use of CO\\'pca seeds as vegetable provides 

an inexpensive source of protein in the diet. The dried pulse lllay be cooKt.:!d 

together " .... ith other vegelables to [llake a thick soup. The fresh, inl111aturc pods 

may.' be boiled as a vegctablL. Fresh leaves and gro\\'ing points are often pick~d 

and eaten in the sanle \\'ay as spinach (Coelzee. 1995, Quass, 1995). According lo 

Kay (l979), co\vpea is gro\vn in Inany countries eg. as a dual purpose crop. The 

chemical COll1position of cO\\'pea is given as belo,"\' in Tab le 1. 

(2) 



Table 1: Chenlical cOlnposition of Covq)ea in percentage. 

-
CORlposition 

~d 
Itay L"aves~ 

-- ---

Carboh~/drale 66 8 . 

Protein 

I 

22-2..t 18 4.7 

Viatcr 1 1 9.6 8:' 
I 

Crude iibre 
I 

5.9-7.3 /' , ') 
~-'. -' 

Ash 3.4-3.9 1 1.3 

: Fat 1.3-1.5 2.6 0.3 
I I 

~ Phosphorlls O.I-l6 0.063 

Calcium O. J O-l-O.O76 0.256 

Iron 0.005 
I O.OOS 

__ .1_. __ 

{Kay_ 1979: TinualL 19}13: ()uass. 1(95). 

lnspite of the ~voilition or itllproved varieties and adoption of rccommcl1(kd 

package of practices. the .. l\·crage prod l1clion {} r lhi s crop is. vl:ry lo\v in Il1d ia in 

comparison to many O[h(:f cl)ul1tries of the world. Apart fron) the biotic slrC'ss~s 

and olher n:asons, the- tHalli caus!'! of its [O\\" prouuction is altribuled to onslaught or 
diseases of varied origins. \vhleh lake a\\'ay a heavy loll of the crop every year. 

Like other crops, Co\\"pca is also susceptible to a wide range of pests and palhog~ns 

that attack Ih;: crop at all stages of gro\vth. These incluuc insects, bacteria. viruses 

and fungi. About 40 species or fungi are co\\v<:a pathogens (Allen, 1983). 

However, fungal diseases nutndy \vilt (Fusarium trachejphilillnl)~ \vilt and sleHl 

rot (Scleroliunl ro{f .. ;ii): stem rot (Rhizoclollia sp.): leaf spot (Cercosporu 

vignic% j: red st~n1 canker (PhylopiJlhora vigna£') and dUinping otT «("'orlieiu)/] 

sohmf) arc the major lilniting tactors in successful cultivation of co\vpca. I r the 

ever burgeoning popuJation of this counti)' is to be steered out or Il1alnutrition, 

suifable protection ano product ion technology III usL be evol vcd to augnlent the 

production of this vegetable as \yell as pulse crop. 

(3) 



During the course of sur\"cy of CO\\ pL'j] around Kanpur, the ilnportanl 

\,ilfldies of Lhis ~r(_)p \\ ere tt1und lllodcrale!y to highly infected \\'ilh anthracnose 

disease caused by (_'o/Ir:IO{richl011 lindenZUlhial1zlIn (Sacc. & £",ilagn.) Bri. & Cav. 

Except for fraglnentar)-; report of its occurrence in India. no other in JlJrlnation is 

availahle so Etr nil this il11portanl discas~ or ~o\\'pca. 
Th~rl..'fon:. k..:cping in vie\\ the inlpOrlanl.'e of crop and severity nf the 

disease. it \\"('lS thought necessary [0 carry out detailed study of the disease along 

with the pathogen \\'jth the follo\ying Inain obj~cti\'cs: 

I. Survey and ell 11 ccl i (1) of djscas~d Illat('ria I frOlll di rt'-:rc.:nl locat ions. 

., 

3. Morphological and t:ultura] characlers lJf the- palhogcl1 kadin o lo its 
~ 

idel1ti fica! ion. 

4. SlIrvi\':ll and perpetuation of lh~ p<.llhogcll. 

5. of'solalloll () r hj()-ag~nls and lh~ir screen 1I1g agai Ilsl lhe causal palhogl!1l In 

vitro. 

6. Varieta! screening against tht: pathngcn f'or disease resistance. 

7. To st lIdy tlH.: 1111pact 0 r tht: follow i ng 011 (he d i s~asc sc\'~rj ly: 

a) Dale or sO\'.'ing 

b) Soil pH 

c) Soi J alllcndnlents 

d) Soil tc:--.:[ur~ 

e) Different doses of P & K. 

f) Effect of bio-agents. 
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REVIEW OF LITERATURE 

Lobia (Vigna unguiculata (1--) \Valp_) being an irnporlant vegclabk and 

pulse crop has attracted the attention of plant pathologists all over the ,",vorlJ 

whenever this crop is gro\YI1_ A crilici.l! re\-ic\\' of ! ileralurc has revealed that lDbi~ 

suffl:rs frolll 1l10re than lhin),- pathogens of yaried origins \vhich to\v~r the quality 

and quanlity of the produce of this crop. Sonle of Lhe <':0111111011 fungal diseases and 

their causal organ is illS reported on this crop arc giv-.:n bd()\\' (Tabk 2)_ 

Table 2: l\l~ljOI~ fll ng • .II diseases of "'Co~ypca'" along "'ith causal () rganislIl. 

s. 
No. 

1----. 

1. 

2. 

., 
J. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

n. 

12. 

13. 

14. 

-
Ta~s>,' organi;m ---I H.cpot·tc~lby Disease 

- ---- _ .. ------- - -1--' .--------
Rust (./ron7.' ·ce.S' appcnclicu!alu.'1 _ Sho\\'(.kn ( I 9~ I 
----- -- - ---

) 
-_. -- --f-------- -.- --_.- .. -

I.en r spot C'Iaciosporil(}}1 sp. . ___ .~n"r (11)25) 

Leaf spot (JidilllJ1 sr. ._~ _~iC'~~ Marl)~ an (1929) 

Wilt Flisarilu}J Irac/u':ljJiliiilOJJ 
I _. ---- -~---. ----

I .~ar spot A.'·;coch_\ 'fa pinodellu 
. - - -------

St.:nl rot Rhizoctonia sr. 
Leaf spot Cercospora vignicola 

-
Stelll Rot Glol11erella vign icoll! fa 

- - -
\A'i II Fusaril11}1 vas il~kY'(l{}n 

~ - ~ 

DU1llp ing-off Corticilon so/ani 

Leaf spot A4acrophol11inn phaseo/illa 

Leaf spot Rhi'zoclonia balaticola 
._---

Reu stein cankC'r~ Phylopill/zora vignae 

Anthracnose C_ lindeJlllilhianulH 

. -

K~ndrick ( ! 929 
-- --

Sparagllc ( 1929 
-.-

Sen (1930) 
--

Kaw'alllura ( 19 3 I ) 
- .- -

Tehan (1937) 
- -

TholTIaS (1938) 

-ravernett! ( 194 1} 

rell(1945) 

7) 

\Veilner & Lutt 

Vasudeva ( 194 

Purss(1952) 
- --~ 



An10ngst th~ fungal pathogens, Collelolriclllun hndenllllhillJ1UlJl appears lo 

be quite severe \\ hich also cause yarious typ~ or diseases on different hosts under 

suitab le en'\-' irollJnental condi 1 inns. 

A critical re\'le\\~ of literature rc'vealcd that there is only a report of the 

occurrenc~ of an tllnlcnosc on ":0\\ pea and no in fonnat ion appears to be a \-Iai I ab Ie 

particularly about se"erit)~ of disease, perpetualion and spread of diseasc~ resistant 

varieties and its. Illanagclnent. There are nlllnbcr of aspects. related to lhe present 

study on \vh ic h the j n fnnnat iOIl is not a\"ai la b Ie. So the \vork done in this d irc~t ion 

on SOlll": nt her ~T(lrS 111 r~ lal i nil to a nllJ ra~ IlDSc caLIsc-d bv (Tol ie/Ulrich {1m 

lindem u/hillJ1U!11 is he ing n:vic\'"\'cd here to supp k!llent th~ i 11 ftlnnation. 

C'o/leforric/lllIJl is nne Dr the 11105t inlportant g~nlls of plant patilogenil.: rUllgi 

\Vorld\\'id~. CspL'clally in sub-tropical and tropical rcgions_ The gellus caus...::s 

cconOlllically significanl diseases of cereaLs and grasses. legU1l1CS, v~gctabks and 

perennial crops including tree fruits, Abo\'~ ground plant parts are affected at all 

stages of Inaturity ii-OI11 s~cdlil1g.s to [llatur~ plants and seed. l.oss(:s arc caused by 

the cfi,-:cts of dise<lS~ at d i ITcrcllt gro\yth stages I.e ~ at cslab I ish nH::nt and during 

vegetative gro\vth through loss of in 1lorescence and prenlalure fruit fall through 

photosynthetic and other phy'siological disft][lCllOIlS and through post harvest losses 

due to phenolnenon of latent or quiescent int"ectinn (Bailey and Jegar~ 1991). 

The genus CollelofriciluJ11 \vas cstablisllL'd by Corda (193 l)_ The genus 

Colletolrichunl be~ongs to Sub division-Dcutcronlycotina, Class- Cocloillycetes, 

Order-i\1elanconiales and Fanlity-l\1e~anconiaceae (Ains,\vorth ,1971)_ 

In the genus C~ollelo1ricJlllJn fonnation of conidia and conidiophores takes 

place 1Il acervuli. Acervuli are ennate, enllnpCl1t~ discoid and elongate surrounded 

by long blade setae. Conidiopborcs aseptate usually unbranched and rarely 
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branched producing conidia singly or in chain. conidiophorcs ll1C'aSLlres 20 x g ~L 111 

size. Conidia are exposed 16-42 x -+-28 ~L [11 Slze. 

The rungus C. iindernuthianz(111 cUllslng anthracnos~ disease of CtH\"pea has 

globrous acervuli in pure culture. The gro\\·th is characteristically sLo,v and the 

111\'cclial 111<1t grayish black in CO]OUf. 

The genninating spore of C'. lindennahianU}}l typicaHy fonl1s a shorL gcnn 

tube that s\vclls to f()rnl a spheri~al structure called an appressonulll. The 

l11urrhulog,y and the.:: rnlc of appr~ssoria ha'."c been rc\.·-i.:.;\.\cd by ] '~1l1lncLt and 

Parb~[T)- (_ 1(75). 

Colle lut ric/1lull linc/el}llil" ianill1! gn.?\\' 011 U i n"t:n:nl cuI lure lned ia 1 i k"-" potato 

dextrose ag,ar lncdiulll (PI).>\). Barnell [n~JiL!n1. bean seed agar. be-an rod ~xlraC'l 
.." 

ag'lf. hean lea r agar and pod agar (T\·1VI). Th~ cultures \vcn: k~pt al 2·4.<'(; in the dark 

for 20 day·s. The best lllCd i UI11 for gn)\\'th and sporu lation 0 f fungus \vas M V I and 

PDA (Pri a et (1/., 1 997). 

I ]uldcllUlll (l9:,0) isolated a ntllnh~r or ndcalc spore of ('o/ie/ofrie/nllll on 

various hosts and divided into 1\\-0 types on the basis of cultura1 characters on 

Potato dcxtn)sc agar. 

SyUl ptonl a tology: 

Badey el af. (1990) reported that Collelolric/llil1'1 iineJenlllfhial1l1rn caUSIng 

anthracnose of co\\"pca producc:d \yater soaked lesions in ai I tlSSUCS of Co\\:,pca 

seedlings. The h~lphae fonned in \'iable cpidcn11al cells. The h~yphae \\""CIT ~arge anu 

highly branched. These infected epidcnnal cells died and soon aftcrv.i3rds the 

surroundings of uninfected cells ,vcre also died. When the initiall)' infected 
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epidern1al cell becolne e:-\.lensively coionizcd~ thinner branched hyphae gro\v into 

and through lhe sUiTounding tisslles producing lesions \vilh large nLlluber or 
acervuli on the surl~lce. 

The sYlnptolTIS of anthracnuse disease \\'crc a Iso rcport<.:d by Paulo-J unior el 

01. { 1994) on Phllsf!o/us 'vulgaris and Rahanl_an e( ai. ( 1999) on Lablab. 

Survival and perpetuation of the pathogen: 

Rai and Chauhan (1966) staled that C'. capsici survived III plant debris in the 

i""llrm l1f strun1atic bod i...:s fur 1 () Inollths" 

(Jncsirosan and Saga), (l975) rcpnrtcd that C'. /indcfJllllliial1UJH incitant of 

stcln anthracnose or co\vpea~ slln"ivcd in the dry season at Ile-i rc, Nigeria In 

diseased st..:-nl tisslle either len (111 the soil srtrfacc or plo\vcd under. 

Prasanna and RaIna Prasllnna (19XO) reported the s~cd borne aspects of 

anthracnose or co\vpea caus~d by (~. /indcIJlltlhiuJ1101'l (Sacc. & f\1agn.) Bri. & Cav, 

in Karnataka. I n their study. out (.) f 50 s~cd S<11l1P les cX(_lI11incu, 1 8 ,"vere COLI nd 

infected. These findings have- been proved that the pathogen sur\' i ves in seed also_ 

According to Prasanna ( 1985) the blotter Il1cthod proved Inarc suitable for 

detecting the pathogen (C. lindenlt.llhiul1Ufn) tIl the seed than the deep ti-cezing 

blotter or agar plate 111clhods. Infection .... vas heavy (32-88°Al of the sanlptc) in seeds 

with light coloured lcstas. cornparcd ,""'ith 2-190/0 in other seeds. Gennination 

percclllagc decreased "\"ith an i ncrl.'ase in seed infec t ion, \vhie h caused seed rot and 

sl:edling lllorLalit\'. The fUI1QUS \\"as located in the seed coat. cotvledons and - _, "- ...... 

emb ryo _ TranSlTI iss i on st 11 dies s h (}\ ved that in fec tcd seed s serve as a pri [nary so tl rcc 

of inoculum for spread of the disease_ 
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Thakur ( 1992) reported the su[vi"'al of C- de}}ulliuIJl and C. linde/}llllhiaJH/!}] 

on crop debris (} f l~igf1a radinla unti I the 1'0110\\ ing s~ason. 

C. lindenllilhiallUln causIng bean anthracnose coutd be detected up to 22 

months fr01TI bean debris rlaced at O. 10. and 20cn1 depth, using the host plant­

assay. ]t \vas also recorded 11'0111 naturally intested bean debris after exposure to 

winter cl..lllCl i t ion s f()r 3 !llollths. The- i noe u I Ulll conccntrat ion ill oyer \\: int~red beau 

debris \-vas found sufficienl tn initiate disease on b~an plants during the Collo\v'ing 

growing season (Dillard and Cobb. 1993). 

R"lyi ('f ui. ( 1999) c\ alualcd \ ariolls l>:chniqucs ItHO dCl<:cting tht:> Frcllcll bean 

anthracnose pathogen (C, /indcNluthioIlUI11) in s~l'ds and found that ag.ar p1alc 

melhod \"vas the best l11cthod and yi(.;'ldcd Inaxinllull pcrcC'ntag~ of s~eJ infection. 

The- pathogen \vas I)f'CSCllt ll1nsth' iII sCl!d (':0[1t5 and cOlyledons and ran: 1).' in 

cmbrvonic axes. 

Shanna ef af. (200 l) conducted licld trails and reported that the bean 

anthracnose pathogen (C'. / incicJJll1f hianulll) can survive in sc~ds anti act as Ina 1 Il 

source of inocu IUllL 

Qandah and AI-MoI11Hny (2003) reported that bean anthracnose pathogen (C. 

lindemul hianunl) over \v i Ilter in i 11 reeted seeds \vhich could be considered as the 

most important source of prilnary inoculul1l.. 

Isolation of bi~-agents and their sCI"eening against the causal pathogen ill vitro: 

Trichoderma is ea~ily iso1atcd [1'0111 any substrate using potalo dextrose agar 

(PDA) tl1ediu1l1 by soil plate or dilution plate lnethods. Papavizas and LUIllsden 

(1982) developed Trichodenna rncdiuln E (T1v1E) for selective isolation fraIn soil a 
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specific Llled i U111 na lllCd Trichocicnna select i \'c [nedl U [11 - TS ~1 for q Llant~ tati ve 

iSO!3iion ['rnlll soiL Elad and Chc[ (1983) and Elad el af. <. 1 <)S 1) gave superior 

results lhan T],vlE (Sana l_"'l ul., 1997). TilL" TS\.i1 Illediuln \"as further ilnproved by 

adding Caplan 50°/;; ] Olllg/ Ii ire (TS l'vl) to avoid the contanl i nants tike Afucor, 

Rhizopus, PClllL'illizun especially Fust:lrilun spccit:s (Aske\v and Lap, ] 993). Kuling 

eloi. (2000) isolated Tric/;odcI"}}1[J spcl:ics frunl Hinlalyan soils using rDA and 

CL~ll u lose agnr. 

T\"\'o per cent Ina lL c~tra'.:t agar (t\1A) an d oat [11cal agar (()J\) \Vl:re lls(:d to 

idenlify the spe{..'ics (RaEli_ 1969: Bisel. ll)~--l). 

The spt.:c-ia1 nUlriellt agar. l.:onllllL'al lk:\:trosc agar (CMr) and pOlatn 

dextrose agar \ycrc also Llsed hy' SaIllU]c.;S el at. (l9LJR). TilL' isolates \V'<.;rc gnnvn at 

2Jrl('C_ 2Y'C and -!O"C for the ~tlldy or 11lorphD]ogical characters or diflcrcnL isulalcs. 

Barros t!! al. ( 1 (95) observed thal fi\"C Tric/toc/crnlo species caus~d 

morphological changes III the h)'pha or C', lindcnzl{thianu}11 indicaLing an 

antagonistic rcaclinlL ThL' cd lnphanc paper lL'st sho\vt:d thal T harziunu"l and T 

viride prntluc~d a notit:~ablc dccreasL in colony Jialnetcr of causal organiSJ11. 

Trichodenna viride exhibited a high reduction in lllycclial gro\.vth or c. 

capsici, causing disease in chilli (Jeyalakshll1i et 01.. 1998). 

Varietal screening against the- pathogen for disease resistance: 

\Villiarns (I (74) cOIl1pared the varietal reactions to co'vpea anthracnose in 

field plot and detached peliok inuculations. Several hundred varieties of Vigna 

sinen.sis \\'eTC exposed to Col/efolrichum lindeJJlltlhianlllll in the field and those 

classified as ilnmunc~ highly resistant or highly susceptible \vet-c subjected to 

(10) 



detached petiole inoculalion tests in the lahoratory. ResuilS indicated that thL 

susceptibility' of petiole tissue is a \'aluablc indicator of \/artetal susceptibility + 

WillialllS (1975) reported In Nigeria. () 1 (CI)N lines ,-vere found to highly 

resistanl to C, lindel11uthial1UNl . 

Sohi and Rrl\val (1983) fuund the field resistance or co\vpca varieties to r 

anLhracnose (C. lindellll ilhiall Ion) and sleln blight (Alacrop/roJ}zinc.l phaseoli) 

disease. Out 0 r ] 4 1 varieties tesLed. 2 1 ,vcre resistant to C. I indcHuli hicul1url and AI. 

pha,I,'eo/ i. 

;\(h:hi tan c 1 ul. (1 992) us~d thrL~ i [lncui aL ion nlcthods in screen lllg co\.vpe:..l 

genotypes for n:s islalH.'l2 lo t \\'0 C'olle/of ric/lior! spc\.: ics, T\\'c ]\.~ co\.vp~a cui ti v ars 

were screened for reaction to infection bv ('. iiJldcI11ulhianlIJJI and (~, Iruncatiun 

llsing spraying seed] ing leaves with it sporl...' suspension, steln injl!~tiot1 vllth a spore 

SUSpCIlS ion and \\Tapping '.,"ollndcd seed 1 i ng. stCIUg vvith iIHH.:U 1 u ll1 Inca l. The hILer 

method produced opti!11al conditions for inlcclion and disease devclopll1Cnt. 

/\(.k hi tan and l) i u raj (.) (l 99~) e\'a l uated t vvcl ve co\vpca v(]rlctics ('()r y ic Id. 

fodder product.on and disease resislance, uurtng 1992-94 tn the rainy season (J uly­

October). Only lAR 7/180-4-5 sho\vcd 111ultiple disease resistance to scab, 

anthracnose (C~ Iinc/e}}lllliIio}HlIH) and hacterial blight. 

To study the inlpact of the follo,Ying on the disease intensity: 

Da te of SO'\-\-'in g: 

S ubranlany'an1 II 979) ObSCT\'ed that the sov,,"ing date 0 f the crop has to be so 

adjusted that the best tell1perature and llloisture conditions [nay prevail for the rapid 

gro'\\ith of the host to escape the critical period of disease incidence. The disease 
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incidence "vas high \yhen the so\,,"ing of the crop \vas further delayed by August 17
th 

but the decline in percentage of disease inlensity \vas gradual. 

Singh (198 i) obscr....-ed that carly so\\'ing of co\vpca crop reduced thl." 

incidence of A~)'rolhechllll J'oridu}}l to a great extent. Sinha ct ar (1994) observed 

that t:arly so\ving of soybean susceptible 'variety (PK-262) reduced the incidence of 

disease caused by A(\TOrhecilill1 roritiUI11 in con1parlso11 to late so,viflg. 

A lternatiun in dale or so\ving has great inlpact on the occurrence or tht,; plant 

diseases. Thakur and Khare ( P)9U) found that C. dcnuJlilUli and C'. lindcnzuthiul1UNl 

\\I..'n..' higher in L'arly S!,)\\'illg (23 r
,j Jun~ to 3 rJ Jut)') than in late so\ving ( 1311~ July). 

Dis~as~ progress \\·.as greatc-r ill the- early planted '-.:rop and Cy. J --1-5 \vas IlHHC 

severely' affected than Pusa Baishakhi and K-851. 

Singh { 19l)l)) rl.'porti..:d that thi,;! ral(! of disease spread in a planl population 

and the sc'vcri ty (] f the- d is~asc \vere greatl y ill n UCIll;ed by the so\ving ti llH:~, The 

soybean crop so\vn on 25 lh June exhibited lesser intensity of M.)Tot/zecilull h:af spot 

as cOin pared to that SO\YIl on J u I)' glh and 23 nj. 

Soil P 1-1: 

Accord ing to C ho\\'dhary (L 957) oplinl unl pI -I for the gro\vth 0 r 
Co//elOlric/JUl11 capsici ,vas bet\\"ccn 5 to 6. COlle(Olriclulln leginarilUll grc\.v \-vell at 

pH varying ii-Olll 3.0 tu 9.5. Maxilllunl gro,vth at 5.1 and beyond this a sharp fall in 

dry 111)'celia \vcighl ,,,'as observed under pH 6_3. Ho\.,"'eveL the lnaXIlllUl11 

sporulation \vas obtai flC'd at pI-l :).6, No 5 poru lation occurred at pI I 2 -3. 

Chandrasekaran and ShantTIugan (1984) observed thal effect of soil pH on 

chickpea root rot and repol·ted that infection \vas significantly higher at pH 6.0 
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follo\ved hy pH 5.0 and 7.0. Least infection \\'as recorded at pH 9,0 fothnved by pH 

8.0. 

Soil ainendlllents: 

It has been observed that disease caused by Scierofinia scferoliorwn and 

number of sclerotia per r1ant can be lo\vered do\vn by the app! ication of 10-40 

tannes 0 r f Y i\1/o.crc in call I i tlo\vcr s~ed l:rop (Sandhu. 1 992). 

Singh el al. (2000) obscn+eu that soil a[nendrncnts like pyritt.: and gypSlllll ((I', 

~.O tOl1nC's/ha and lllUSl<Ird cakJ.:, castor ~ak~. nCClll cake. paddy stn_i\\ alld \\'hl.~al 

straw ((T' 20.0 tOil t1l.'s/h a \\'cn: lllort::: effecti vc against sc I crnti 11 in stC-!ll rot 0 r hi shop 

wCI.:.d. Maxinllllll disease reduction \vas obtaineu by pyrite followed by nCClll cakl.!, 

mustard cake and gypSlUll. 

Snil lex t II re: 

Srivastava and Karnthan (2002) evaluated the c ffcct of cli ITerl."nt soil Lyp~s 

011 chickpea \\"ilt and observed thal bla(.:k soil supported highest \vi Il il1cid~!1CC 

(73.50 0/u) \vhere as it \\"as 6 .. L4, 59.9,46.6 per cent in sandy loalll, red soiL and clay 

soil respectively. 

Ghasolia el 0/+ (2004) found the highest disease incidence in loalllY soil 

(291%) follo\\'ed by clay (14.0%
) and sandy loanl (9%) soils, \vhile lO\Ncsl incidence 

(5.60/0) 'Jy'as noted in lhe fields \vith sandy soiL 

Different doses of P and K: 

Most of Illineral elClllents required for plant gro\vth have bCL:n reported 

either to increase or to decrease the severity of S0111e diseases. The effects of 
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nitrogen (N), phosphorus (P) and potassiUlll (K) on disease incidence have been 

most extensively reported. because of lhelr Lilllited availability' in Inany soils III 

relation to their large quantity required for optinl11111 plant gnJ\\.·th (llubcL 1980), 

Singh (. 1984) \vas of the opinion that good nutrition supports a luxuriant 

vegetative gro\vth and provides conducin: conditions for the It)liar disease 

cleve IOP111 en t, 

Singh and Shukla (1985) reported that nitrogen siglli ficanlly' increased Lhe 

severity or AfFro/hecilllll kaf spot disease in cowpea plants whik phosphorus and 

rHJlaSS i U 1 n ht )Lh. together or i nd i "it[ lIall y hL I )1I...'U in III i n i m izi ng l he: disease SL'\'C'I"i l y. 

!\(,kbitan (1996) reponed in Edt! trials during the rainy Sl:asun 19tJ 1-93, the 

incidence of C. iinilenllllh ian UlJ'l \\'as signifiGu1t on the l1HH,ll'ratdy resistanL 

varieties lik~ IT 812E-60 and [1' ~ I I)-I] 37 \\'ilholll phosphorus application, 

Anthracnose \vas (nost severe on '\'aridks receiving no P and less severe wilh 

increasing P levels and \vas least with P]:Os at gOkg/ha. 

Effect of bio-agents on disease severity: 

Co\vpca seeds infected \vith C. truncatzon when treated with T viridc 

showed prol11ising results against bn)\vn blolch disease. (11 lunkolc and i\dcbanjo, 

1996 ), 

l-tavi et al. (1999) tested SIX species of Trichodenna (T. /uulla/uni, T 

harzianZilJ1, T. kOJligii. T_ pscudokonigii. T. /ung,ibrachia{uln and T. vir ide ), 

Glioc/adiwJl viFens, Bacillus subtilis and Psclic/urnonas lluvresccns for their 

antagonistic activity against seed borne Collelolric/uan fjndemuthianwll in French 

bean. T viride recorded the maxinlulll inhibition of nlycelial gro\vth follow'ed by! P. 
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fluorescens and T. harziOI1Wll in a dual cu llure tee hniq ue. I n 1~(: ted bean seeds are 

soaked in 10 per cenl (:ulture filtrate. treated \vith 0.-+ per ~l.':nt talk lornlldation of T 

1'iride n::cDrded Ininill1Ulll seed infection and 1l1<JxinlUl11 seed gennination. 

KUI11ar el al. l2000) studied about the control of seed burnt: fungal 

pathogens of pigeonpca and t()und that Trichodertna vir ide elilllinatcd cOlllpletcly 

seed ·horne infection or .4lfernario a/rerl1Gla. Phyllosticfa c{~juJli, Rhizoctonia 

halalico/a. R, 50/0I7i, Curvularia lunalll, Clado.";porium c/udosporiodcs, 

Cul/elar ichunl S pp., TJ'ichof heci HIll rose llm reduced the colony <..) r <,1 sperg ill us 

.rIm 'liS. A. niger, Boln'lis cinerin, Fusarium monil[jonnac and V :·;emilee/lim \vilh 

sig.ni!i ca II t i I1cn:ase in s('cd g_L'fl11 i na t j l)J1 and ~nl~rgellct.:, root h_'11 g,lh, shool lengLh 

ami rrl.':-;h weight of s(,cdling ov('r ('lwiIOJflil!IJ1 g/ObOSllfJ! tn:.ated and untreated 

seeds (control). 

Ravi ('I 01. (2000) L'\'all1~lIcd cf1icacy of botanicals ill cOlnbinalion \vith lhc 

formulation of Tric/zoJernu[ viridc (0 .-+(!~;}) and PselldoJJ1()}UI.)' jluorcsc(:,lls along 

wilh fungicides as seed LrcallnCtll and sprays against French h~an aJlthracnos~ (C"". 

lindemUlhioJ1wn). They' reported that seed lrealnlcnts follo\\"cd by foliar spray or 

different ka r eXlracts and bio-control agents \\'ere Inor~ ~lTcClivc than the seed 

lreatmenl alune. 

Gaik\vad e/ a!. (2002) e\'aIUalCtl yanOllS bio-control agents (T. harzianum 

and T. viride at 4 g/kg seeds. Pse udol11unas fluorescens and V c-s icular Arbuscular 

Mycorrhiza at lOg/kg of seeds) and fungicides (Thiran1 and Carbcndazinl at 3g/kg 

of seeds) in a field cxperiIllents. They reported that seed treahn~nl \vith bio-control 

agents and fungicides \vere highly cftcctin~ againsl Charcoal rut of sorghUll1. 

Adcbanjo and Bankole (2004) evaluated the efficacy of S0I11e funga1 and 

bacterial isolates obtained fr0111 cowpea phylloplane in inhibiting the in vitro and in 
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l'll'O gro\\'th of C_ lindenlltlhianlun, causal agent of anthracnose of cO\\"peLl. 

Inhibition of gnnvth of the pathogen \vith production of zone of inhibition \vas 

ohserved for A5.pergil/l{S flavus. A. ochraceus, Pellici/liunl ourallliogrisCllUl11, 

Bacillus sub/ilis BS:21. B. sublilis J3S22. and B_ subtilis OS::!3. Inhibition of gro"\vth 

un contact \vas recorded for A. niger \yhilc Trichoderl11a vir ide- TI I 14 and T. vir ide 

- TH3 I hypeq)arasitizcd the pathogen. 
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MATERIAL AND METHODS 

Survey and collection of diseased 1l1aterial: 

Naturally infected leaves. StClllS and pods exhibiting Ji tTerent t).'pcs Dr 

typical SYll1pl0l11S of anthracnose \\"ere collected at regular intervals during the 

crop season 2003 and 2004 frOln the StLldent's Instructional I;anll. Legume 

Research Fann and V cgctabk Research Farm 0 r tilL' C. S. A/ad Un i vcrs ity I.) r 

Agricult ure &: T~chIl()logy, f..:.anpur. Discasc.:d sallipks w...:r~ abo collcct~d I'r0l11 

t~lrmcr's field in the vicinity of KanpuL Crop Research Station Deegh, Kanpur 

Dchat. Kannuaj, and Zonal Agricultural Research Station or the University at 

Hilarari. (Ji1ansi). 

Isolation and P lll·i fica lion of the Jla t hogcn: 

The diseased sHIn pies of the vanous CO\v)1t:<-l cui ti val's sho\-ving d i tTercnt 

typL'S of () pical symptoll1S \\"cre thoroughly" washcu in tap walcr and separately cut 

into small pieces at aholll hal f a ccntilllctcr ins izt:, showi ng hal r healthy and hal r 

diseased tissue with the help of sterilized blade. Those pieces \vcrc surface 

sterilized \vith aqueous 111crclIric chloride (HgCI_d solution (1: 1000) f(lr 15-20 

seconds. followed by 3--+ washings \vith distilled \vater. The excess of \vatcr \vas 

removed by dry"ing the pieces in be(\vecn tht! folds of sterilized blotting paper. The 

5urf~lce sterilized diseused pieces \Ver~ then aseptically trans fer-red on 2 pcr cent 

potato dextrose agar (PDf\) 111cdiUlll in 90 ITIlll Petri dishes. Three such pieces 

were placed at an equal distance in each Petri dish \vith the help of sterilized 

foreep aseptically and incubated at 24±2°C" 

... f ..... ;.:_ ...... ! - •. - Jt C~! '~'. • .. j;ltf ..... .... 

........... ~a~.,~.-. 



The Petri dishes used for isolation \\·('r(' already sterilized in hot air ov('n at 

160°C for t\\·o hours and poured \\'ith 2 per cent potato dextrose agar t11cditl1ll. The 

.., 
rneu i lUll \vas .a Iso sleri I izcd be fore use in autoc luvt: at the pressure I. I kglcnY- lor 

20 lninutcs. After 48-72 hours of incubation. the gro\ving Dlyccliul11 fronl the 

margin of apparent colonies 'vas sub-ctdturc-d on fresh PDA slants. 

The cuhurcs of the fungus (hus obtained \vcrc purified by hy'phal lip 

isolation and Inaintaincu on potalO dextrose agiJT Jllcdillll1 tu keep tht.: cu!ture 

viab1c. Sub culturing \vas done at an interval or 15 days and preserved at 10\\ 

lClnpcratufL' (.) t~ 1 ~'C} in the l"C frigcralor be it lrc usc. 

Pathogen icity test: 

The pathoM-cnicity or th..: isolat('d rungus, obtained li·Olll diseased plant 

parts. \\:'as tested and establisheu ac~ording to Koch ~s postulate in pot cultun; at 

one n10l1t11 old plants of CO\\·pC(l ~ultivar K-5169 lhat \vas found SlISCI..!'ptib1c to the 

disease under natural conditions. For this study. th~ pOLS \vere tlHcd \vilh sterilized 

soj] and ti,"C pJants per pot \\'crc.: 111aintaint:tl. 

The plants ,vcre inocula ted by spore Clllll Euycclial suspension prepared in 

sterile \valec \\'ith the help of autolnizer. Both .. nechanicalfy injured and uninjured 

plants uscu tll!' inoculation purpose. The inoculated plants \vere kept in [Hoist 

chalnber for 48 hrs to pro\-.'ide sufficient hU111idily for infection. A separate se.t of 

plants sprayed \\"i th sterile \yater served as control. 

.A.fter inoe u latioll~ the pots \Y~rc sh i ned to glass house and \\"alered 

periodically to 111ainlain sufficient iuunidity for proper gro\v1h of the plants and 

disease dcveloplnenL These plants ,""ere cXiunined periodically for recording the 



, 

SY[llptOIllS. Final data on disease \,-,erc r~corded 15 days ancr inoculation. Tbe 

fungus \\'as rc-isolaled rr0l11 the art i fic iaUy i HOC U I atcu plants and conlparcd \\' ith 

the original isnlatc of the pathogen. 

f\1orphological and cultural characters of the pathogen leading to its 

idcl1 tifica ti 0 n: 

The pathogen \vas found to produce the charaClerist ic synlptonls un 

di fferent part of in f ccted co"\\"pca pI ants. It \vas idcnt i fi ed nn the basis 0 r its 

morpho1uf! i ca I and cullu ra 1 charac...:tcrs and patllogt:l1ic bdl<Jyiollr Lo\\'ards the host. 

The Jl1orphologica1 and cultural characters or the pathogt:n \vere studied on 

eight di rferent nat urn I. setlli synthetic and sy nlhctic: tll~dia and the i r C0111 pos ition 

IS gIven in Appt:ndix-I. 

(A) Preparation of Incdia: 

The Jllcdia \vcrc prepared b~y the standard Tllcthods as described hy R.iker 

and Riker ( 1936). l·-he d i fti.:rcnt consli lLlcnts 0 f Jnedia \vert:: d isso] v..:d in d i sti ]led 

water separately and [01- its solidif1catioll 2 per cent agar \vas added. All the Inedia 

\\Ecre sterilized in autoclave at 1.1 kg/cln2 pressure for 20 Ininutcs. 

(B) Sterilization of Petl·j dishes and other giassv.!nres: 

C leaned Corning or BorosiJ glass\vares \verc used throughout the study. 

Un less othcrv,,'isc tnellt ioned all the Petri di shes \vere stcri] ized in hot ai r oven at 

16fr)C for two hours. 
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(C) Pouring of nledia in Petri dishes: 

Sterilized Petri dishes of 90 111111 dialllt.:tcr used for pouring the 111ediuIlL A 

scl of three Petri dishes \\-as tllainlaincd for each treallllcnt and 20 tnt sterilized 

media \\'as aseptically poured in each Petri dish. The Petri dishes \"'ere handled 

aseptical Jy in a sterjliz~d inoculation ch::lInber using a sprit latnp nanlc in the 

chamber. The Inediulll in lh~ dishes \vas allo\\'cd to solid i Fy before inoculation. 

Basal lllcdiunl: 

Potalo dc:-.:.I rose agar Ilh.'d i llill (p Dl\) is \\'e 11 kno\\-n nlL:d iu III to slud.y 

morphological characll:TS or 11105t of the pathogens. Then.::forc. it \ .... ·a5 also used I()r 

studying the present rungus under study, The culture pit:c~s or.5 Inn1 size fron) 10-

day-nId cullure \\'er~ transfcrr~d to sl..:ril ized Petri dishes cOlltaining sterilized 

potato (.k·xtros~ agar IHed iUll1. Thl.: itHKuhitl.:d Pclri dish~s \\'ere incubated at 14 + 

2°C for 10 days. 

JnOl'ulll n): 

Tcn-da),'-old culture of the pathogen gro\\"n on 2 per cent Potalo dextrose 

agar lnediUlll \vas llsed as inocuiu111 Cor all the studies. Petri dishes, containing 

equal quantity of agar IllCdiuIll. \vere ino<.:uiated \vilh 5 Illl11 culture disc cut with a 

sterilized cork borer froln the actively gro\ving region of the pathogen, Flasks 

containing liquid 111edia. \"ere Sill1ilarly inoculated aseptically \vith 5 Inn1 culture 

disc of the pathogen. 
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Dctcrnlillatio II of fu nga I gro\\-' th in cu Itu re: 

To find out the redial gro\vth rate of fungus, 90 111111 dL,Ul1cter Petri dishes 

'''ere poured equal arnount (20 Inl) of each nlediuIl1. The radial gro\vth of the 

colony \vas ll'leasured in t\\-O direction of right angle of ca'Ch other and its average . 
was taken as the dianlctcr of the developing coton_)/ in n1111_ 

The folJo\vi ng lllorphologi cal characters '''ere studied: 

(il I\lycclial cha .. actCI~S: 

Natu n: 0 r gnJ\vlh. (:0 lour. branch i ng pattern _ septali un HI h yp Ita...:: \.vt:n: 

recorded. 

(ii) Ace rv u Ius c ha ractcrs: 

The shapc~ size and colour of the acervuli \vere recorded_ 

(iii) Seta C 1110 rp hology: 

For IneasurcIl1cnl and Inorphological observation of selac, pathogen v,,'as 

grO\\'l1 on a plate of PDA at 24 ± lOC i ncubatiol1 telnperatufC. Setae \vere 

harvested after 11-30 days fr01l1 accr\·uli produced on the PDA plates_ Selae \vere 

mounted in colton blue in Lactophcnol and lueasured at 40x \'lith the aid of ocular 

and stage l11icrOlllctcr in compound Inicroscope _ Tests lo characterize setae of the 

fungus on PIJ_1\ \\'ere rcpeated t\vice. The nUlnber of setae 1l1casurcd per 

replication varied 1'rOll1 20-50 because setae production \vas not un i 101'111. 
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(i\') Conidial morphology: 

For lllcasurenlcnts and l11orphologica1 ohservations or conidia, the 

pathogen 'vas gro\vn on a plate of PIJA at 24 _l_: 2°C incubation tCI11perature_ 

Conidia \vere harvested after 14 days 1'r0l11 acervuli produced on the potilto 

dextrose agar plate. Conidia \vere 1110unted in cotton blue in Lactophenol and 
• 

measured i l1 COlll pound 111i crose ope . 

b) QU3ntihltive gro\vth: 

To dcte'rrllint:" the ~l[noul1l of Illycdial (llat produced hy· paLhllgcll. 50 Inl of 

each 1 iq II id !l1!.!ui unl \\'as poured in ] 50 111 icon ica I tlask. A n.~r l noculalion lhese 

l1asks \vcrc incubated at 24 ± 1°C for 15 days aficr \vhich the Inyccolial Inat \vas 

filtered through Whatlnan's filter paper No.-42, dried in hot air oven al 6(YJC for 

72 Ius, suhsequent]y coolc-d in dcslcator and then llnally \velghl'd on electronic 

balance. Th~ actual groyvth of fungal nHlt \\'as obtained by ueducting lhe \vcight of 

the fi her paper froIll the II na 1 \,·cighl. 

Survival and perpetuation of the p~)thogcn: 

To det~rnline the survival of the pathogen lhrough diseased plant debris~ 

the follo\ving experilllents \vere conducted both under laboratory and t1eld 

conditions: 

I. Under laboratory condition: 

Diseased leaves and pods frolll naturally infected co\vpea plants \vere 

collected in 2003 and kept in paper bags after drying bet\.veen blotting papers and 

stored in the laboratory (lS-2S0C) till the next crop season. Monthly isolations 
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were taken froln Inalerial ft,-u one season to kno\\' thL' \"iabifity of the pathogen_ 

Regular inoculation cxperinlcnts \vere carried out to t~st the pathogenicity or- the 

isolated fungus. 

2. Under field condition ~ 

Diseased' r} ant dcbris_ \\Tappcd in tissue paper. \\'ere buri ed in the pot soi I 

at the depth of IOClll and kept i 11 0r~l1 fie id condit i on (5 -45°C). i{..:gu lar isolal ions 

and pathogenicity tests \\-cre carried out al nlol1thJy- intervals to find out the 

survivnl of the pathogen. 

In onjcr to sludy the role of diseas~J plant debris .as n prltnary source of 

infccLion~ t\\'o sets of cxpcrinlcnts \\"eTC conducted. I n nne set or pots. diseased 

plants d~bris~ stored al nlOll1 tcnl pcrat un: (" 15 - 3 ODe) \vas III i:x(:d \vi th steril i",.ed sui I 

and Ii Ucd in earthen pOLS 0 r 3 Ocn 1 J i I.llllL'lcr. I n another scL the diseased plant 

debris, \vhich \vas buried in soil and kept in open \vas thoroughly [nixed \vith 

Slcri 1 ized soi 1 and filled in earthen pots. In all these- puts~ lh~ surface st(:ri l i zed 

h~allhy seeds \vcrc so\\-n at lh~ rate 0 r 5 seeds p~r pot at equal distance_ I)ata on 

seedl ing Clllcrgence and d iseasc- d~\'c I opnlent \vert: recorded _ P lanlS raised frolH 

surface sterilized healthy s~eds in sterilized soil in pots '\vithout [nixing or any 

other pLant debrjs serveu as control. 

Role of seed: 

Studies \verc carried oul on the seed scunplcs collected Crolll the infected 

crop. The seed borne nature of the pathogen \vas tested by standard blotter Il1ethod 

and agar plate Inethod _ A tolal nUluber of 400 seeds \\'t:re used for each 11lCthod_ 

Surface sterilized healthy seeds \vith 0.1 per cent nlcrcuric chloride solution for 2-
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3 tninutes \\·ere also tested. The 111crcuric chloride treated seeds \vere thoruughly 

w(]shed \viLh steri lizcd \\·ater for 3-4 tiIllCS to rell1QVC the traces of ll1Crcury (roin 

sC'~ds. The Pcl r1 d is hL'~ contain 1 ng seeds \\·~r~ i 111.': ubalcd in incu bali·oll chall) h~r l'or 

10 days at 25 ·1: 2°C. A.ner incubation the seeds \verc cxanlined under stereoscopic 

binocular 111icroscopc f()r the presence of the fungus. Data on the OCCLlrrcn~c or 

the pathogen 011 SCc'"us ,,'ere recorded. 

Location of the pathogen in the seed: 

To find out th~ ~ocation of the pathogen in seed. the naturally infeCk'd 

Cllwpea seeds alh;T softening \\"crc broken apart ,,·ith the hl!Jp of stl.;'ril iZi.,.'d j"on.:ep 

aseplically. The various parts of seed lik..: seed coal. cotyledon and clni1ryo \\ ~rc 

separated out and plated in P(:lri dishes containing 2 per cc;nt potato dextrose agar 

." 

mediUlll. The Petri dishes \vcre I hen incubated al 2.5 :l: 2~"'C in an l IlC ubator. 

Obser\.!ations on the g_n)\vth () r the pathogen \verc carried out regularly_ 

Role of seed in disease devclopll"lcnt: 

For delcnnining the role of seed as (h~ pnnlary' source of infection jn the 

next season l:rop. seeds \vere collected fr0J11 the infecled crop of cowpea during 

2003. These seeds \vc.!rc stored in paper bags at rOO1l1 telllpcrature (IS-3Une) lill 

the next so\\'ing season. IIealthy seeds \ven: also collected \vhich \vere arLi licially 

infected \Vilh the pathogen. For this purpOSl!, fi'csh culture of the fungus was taken 

and mycelial CUll1 spore sllspension \vas prepared. The seeds \vere (hell heavi ly 

coaLed \\'ith th is 5U:-:;pl:J1S10n and dried a1 roonl tcnlpcraturc in laboratory· _ These 

artificially inf~ctcd seeds \VeTc slored in paper bags till the next crop season. 

These naturally and artificially· infected seeds and surface sterilized healthy seeds 

were suwn in autoclaved soil in pots during next crop season. Data on seedling 
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emergence and nllInber or infc-clcd seedlings \n,:;re reconJed, 

Role of infested soil: 

Exp~rLnIl:nls \vcre carried oul [11 t\\"o di rfcrcnt sels for detcnnining the rol~ 

of infested soil as a prinlary source of infection. In one set. earthen pots of 30 Clll 

diameter \yen: fi1led \\·jtll autoclavcd soiL The soil 'SdS thoroughly (nixed \vith the 

culLure of the pathogen. The culture of the pathogL'"11 \vas raised on sand corn (neal 

mediutll in 250 nIl Erlennluycr flasks. The pOLS containing in rested soi l \vere kept 

at rOOll1 tClllpcrat ure (15 -30°C) till the next so"\\'ing s~ason _ In t he next SO\\' ing 

season. li \ ~ ilea llhy' sur 1~1CL' sieri J iz!.!d seeds \\ ere SO\Vll in eac it P()t. 111 the olh~r 

seC the polS \\·~rc fi 1 kd \vith nOI1- in rested autoc la \"~d soi l anJ surface s{cril i /.cu 

healthy seeds \vere so\vn ill these pots. Data 011 scc.dling C!l11crgencc and I1tllllb~r of 

in feetecl seed 1 i ng, if an:<, \\'ere recorded. 

Sccond;.u-y splAcad of lhe disease: 

Under natura.l conditions the discas~ occurs on the aerial plant parts. The 

typical SP(~ts produced by the pathogen on the kavcs \ven~ sllggesti Vl: 0 r aerial 

infection. Abundant production of acervuli on the infected plants parts wcec 

frequently observed. I-Ience. the role of conidia (spores) in the aerial i1l1~cljon and 

secondary spread of the disease \vas exalnine:d during crop season, 

The seeds obtained [roln c(Hnpletely health}' plants \vcrc surface sterilized 

before so\\.'ing. The autoclavcd soil \vas titled in 30 ern dialnetcr earthen pots and 

5 seeds per pOI \,"ere SO\\'I1. These pots \vcre kept in glass hOLise to nlinirnizc 

secondary infection. After one J11onth, these pots \vcre transferred L 11 the vicin i ty 

of naturally infected field_ One set of pots \\'as Ie it exposed in open in close 
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proxinlit), of the crop tl1 the fieid. The other set of spots \vas kept covered all 

around in a polythene tenL to prevent fronl aerial infection. ()bservations on 

disease de\."c I op lllent \\"ere taken after 1 0 da~·s 0 r p lacelnent. 

)solatio n of bio-agen ts an d their scree ning aga iust the ca usal pa thogcu in 

vitro: 

Natural isolation of anlagonists \vas lllade i"rnll1 the rhizosphcre of co\vpea 

plants. For this purpose. soil salnp1ing "\\'as [ll"H.it: Cronl the rhizosrhcn:"~ of affected 

plants \\'hcre disease \\"as not noticed. The)' \\'C1T taken to the- lahoratory 

separaLel)' in the poly bags .. An hU]l1og'-.'J1UllS rnixtun: \\as prl?parcu and out or lhC' 

total soiL 109 of sanlrl~ \\·as di1uIL~d \\·ith 90 Ill] of distilled \.\'at~r and lllakc up 

the VOlU1l1C 10-7 . Frolll this solution lO Ell1 each \vas added up to 10-
7 

concentration 
, 

fol]lnving standard se:rial dilution 111cthod. FrOll1 this solution .a drop \vas strcaked 

over the Potato dextrose agar ll1Cdiulll in the- sterilized Petri dish nr a drop \vas put 

and spread o·vcr ,vhere the <;oo]cd liquid nlcdit1tl1 \vas poured and [nixed 

thorough]); bv gentle shaking. Thus. prepared Petri dishes \vcrc kept Cor 

incubation i(Jr a \\'cek and \vhatevcc colonies fonned have to be evaluated their 

morphological characters. After continllatton the o1yceliuI11 ["roIll colony as 

isolated and incubated to separate Petri plates containing nlcdia- Arter getting pure 

cuiture, the sub-culturing \\·as follo,ved at every 15 davs for their Inaintcnance. All 
""--' - j 

the procedures \vcrc to be conducled in aseptic conditions ullder Lanlinar (lO\V 

chamber. 

The bio-agents isolated fronl rhizosphcre of co\vpea plants ,yere assayed in 

laboratory to find out their antagonistic activity follo\ving dual culture technique 

(Jolulson and Curl, 1972). The antagonistic activity' of t11icro-organisn1s \vas 
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assayed on potato dextrose agar lllCd ilHll in slerilized 90 lnll1 Petri dishes under 

aseptic conditions. Petri dishes "'ere poured v .. -ilh 20 nll slerilized Potato dextrose 

a~ar llH:d i U In llnd aJ] o\vcd [0 so 1 itl if\,. r:: i \'e [11111 disc (] f allta £011 ist ic organis 111 \vere 
~ - ~ ~ 

placed at one corner and test fungus opposite to another corner. These discs \.vcre 

CLit \vith the help of sterilized l:ork borer [roln 7-day-old culture and ,vere placed 

in such a ,,'ay so that they arc apprOXinH'lle1y (1 enl a\\'<1Y' frOtH each other. The 

pbles \Vere kept in an int:ub.ator at 2._J. ± :2'~C for 7 days. Each treaunenl \vas 

replicated thrice. Data on antagonistic potenti al of d i rrerent hi o-agents \vcre 

r~conk:d. 

Varietal sl.'l~ccning against the pathogen for disease resistance: 

Scn:cning of Co\\·p~a ,-arielics/cullures \\-as carric:u oUl tHl{.h:::r natura! 
", 

~ondil ions as \ve 11 as under art i tic ial eonui ti nllS to n nu OU 1 thL sou rccs of 

n:siSlance- lo al1th racnose (.) r co\.vpca caused by C '0/ lc(o()'ich lUll / iru../ennll h ianl.-lIn. 

Varicticsh.::.ultures \verc initially screened under nalural t:ondltions ill the field 

during 2003 and 200-l. Tht.: genotypes found (l'C'C~ resistant or nloderatcly resistant 

under fie I d ennd i lions \vcrc subsequently tested und~r arti fie tal cond lliollS 0 r 
inocu lat ion in the glass house during 2005. For the study ~ :1 5 plants of each variety 

were raised and \vhen the plants becollle 30 days old, they \vere inoculated \vith 

lhe spon:-CU1l1-nlycc]ial suspension. The inuculatiun of plants \vas done 111 

evening and inoeul atcd plants ,,,ere covered \vith polythene bags for 48 Ius to 

avoid un\vanted infection and to provide favourable conditions. Reaction of 

different \rarielies/cullures \\'as noted after 10 day's of inoculation. 

F or categorizing co\\'pea \.-arietics/cul tlln~s, 0-5 disease scale~ ,-vas follo\vcd 

as suggested by James (1974) and I110dificd by Singh and Srivastava (1987). The 
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disease categories frotn 0-5 scales \vere established orbitrarily· on the basis of 

percent leaf area affected as per the foUo\ving ke.y (F ig. 1) 

Ke,Y fo 1- C'3 tego I'izin g t he reaction 0 f CO\\: pea varieties/c nltu res to anthracnose; 

-- ------------

NUlncrical Reaction Dcscri ption 
va Ille 

-- - -
0 1ll1!lltlne Leaf totallv free fronl in fcellon. 

i 
---------- - ~ 

1 Resistant Leaf area infected fro 111 O. 1 - 5 .0 0/0 

I- -- --- ._- - ------r r,.......... - - - - ___ r- - -..., Moderately resistant I ,eaf area infected fro 111 5 _ ! - I o. 0 ~/(I 

-------- - ---- -- --... !'d (nkratC' I \ sLisceplih k I .('af an.;a ill I'L'C 1 t:d f"nl ) 

~----- --4 Suscc:pliblc Lear ar~a illl~ctcd fro 

5 11 ighly susceptible L~ar arca in !~ctcd lllll 

I 1 ___ - __ _ _ 

rc than 50 (XI 

--- - - ----~~---

The disC'as~ index \vas calculated by adopting the fl)f1l1ula or C:hester 

( ] 950) (lnd Inod i lied by v..'hc<.!ler ( 1969) as gi ven bdo\v: 

P d
· . d S lllll or nUIl1cricul ratings 100 

cr cent IS case In ex = -_. x 
T(HalnUlnber of leaves exurnincd lvlaxirnurll disease category 

To study the inlpact of the follo\\,ing on the disease intensity: 

(a) Effect of date of so'\\-'ing on disease intensity: 

Experin1ents \vere conducted at Vegetable Research [-ann, Kalyanpur, 

Kanpur of the University for t\\'o successive years i.e. 2003 and 2004. A 

susceptib1e val'iety of Co\\·pca (K-5269) \yas so\\,n in plots (3 x 2In) on different 

sowing dates \\'ith three replications \vhich are as [oHo\vs: 
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Immune Resistant Moderately Resistant 

Moderately Susceptible Susceptible Highly Susceptible 

Fig. 1: Gradation for varietal reaction 



Second \\-eek of J lIne_ Last \veck of June~ 

Second \veek of Juh'_ Last of \veek of July 

Th c data regs rd i n g d i ~c ase in tens it y for d i ffe ren t dates SO\ VIl crops \. ''''ere 

reconJed starting fro III the first appearance or the disease and subsequently at 

f011nightly- intcp.rals till the InaxinltHn disease inlensity o~currcd. Per cent disease 
• .. 

rL:mts \verc ass~ssed by ca leu I at i ng the disease index by LIS ing foll O\V i ng fornutla: 

P d
· - d Surn 0 f nUlnerical ratings erccnl lSC3::;t:' ll1 ex = ---- --- -- - --:-- - . x 

100 
-- - ----------

Total nllJll ber or leaves cxanl i ned T\-1axi n1urn d i seas(! call' gory 

( h ) E f fc (_' l n f s () i I P lion d i.s cas c j n ten sit y : 

In order to fined out the illlpa~L of soi1 pI I on disease illtcnsit)"~ cXpCril11ents 

wcn: conducted in glass house of the I)eparl111Cnl of Plant Pathology, C·,S. AzaJ 

UniVL'rsity or 1\g_ricu1turL' t_~ T~~hn()1ogy. Kanpur during 2003 and 2004. Larlhcn 

pots or 3 () enl dialll~t~r \\'crc takt:ll and filled \yi til stcri I izcd so iI, III ixcd \'v'ith 

inocuiu111 at the surface or sterilized soi1. Olffcrcnt pI I level viz., 5,0. 5.5~ 6.0~ 7.0, 

7 _5 and R.O \verc adj listed \vi til N/IO Na(_) II and N / I () I-Ie I be Core so\ving (.] f tbe 

health, co\\'pea seeds. Each tn~atnlclll \\'as replicat~d thrice and suitable control 

was a~so 111aintained by using nonnal soi I pH. [lata on average disease illtens ity of 

both the y<ears \\'ere recorded at the titl1e of harvesting. 

(c) Effect· or soil a.uendlllents on disease intensity: 

To see the ilnpact of different soil all1endnlenls~ cxpc:rinlcnls \.vere 

conducted in the glass house of departll1cnt during 2003 and 2004_ Certain types 

of soil an1endnlents like neen1 cake, lTIustard cake, castor cake~ paddy stra\v and 

wheat stra\v @ 30 tonnes/ha and Pyrite and GY'psum @ 20 tonnes/ha \vere 

(29) 



incorporated 15 days before sO,"Ylng of health.).' co\\'pea seeds. Prior to 

incorporation, the anl0unt of soil aJl1endrllcnts \\-erc cafculatcd. Earthen pOLS of 30 

(:111 d ia111Cler ,,·eTC taken l(n each treatlnent and fi II ed 'i.vilh stcri I ized soi I and each 

pot \\-as incorporated \\·i til 5 g inocu1lull separately on the surtilce of SO] 1. Ileallhy 

seeds \vere SQ\vn in pots and suitable control \vas also l11aintaincd. Each Lrcatlnenl 

was replicated thrice and irrigated froIn liIlle to tin~c .• Obscp/ations on average 

d iSL~ase tnte Ilsi ty 0 f both the years \\·ere recordeu. 

(d) Effect of diffe."enf doscs of P and K on disea:sc intcnsit:y: 

The c frect of var)'-] ng J CyL'ls of phosphorus (P) anJ potassi HIll (K) on 

diseast: incidence \vas studit!u during crop season of l\vo <..:onsL':C"utivt.: year VIZ., 

2003 and 2004. The nutrients ,vere supplied in til(:" fonn or Super phosphalc (l') 

and 1\,1uratc of pOlash (K) and their field doses \yen! con vert~d i I1to p lot doses 011 

area basis. A!l the possible cOlnbinations \\'crc rcplicalcd lhricc. The eXpCrill1c.nl 

was conducted in Randonlizcu Block Design (Factorial arrangcl11cnl) having p]OL 

size of 3 x 2 Ill. Different doses or P and K \vcrc applied as f(.)llo\vs; 

Doses of P and K= 

Po = 0 Ko = 0 

P I = 30kgl ha K]= 20kg/ha. 

P2= 60kg/ha K 2= 40kg/ha 

Trca t Incn t con) bi nation: 

PIKo Pl_Ko 

The susceptible variety' of co\vpea (K-5269) \-vas so\vn and definite nunlbcr 
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or p !anls ,,!ere 11lainlained in each plOL ObSCITations on the disease i l1tl.'l1sity \verc 

11lade 1"[0111 tin1e (0 titHe in crop season and data of bOlh the Y'L'ar \\'en~ analysed 

statistica Ilv. 

(e) Effect of different soil texture on disease intensity: 

To see the inlpact of ditT~rent soil types~ CXperinlcnts \vere condul:tcd in 

the glass house or the I)~panIncnt during 2003 and 2004. Different types of sods 

i.c .-loan1. sandy IOatll. s j It llxnn 31H.l c lay so i is \vere t.:o llC'cled frolll di ffe:rcnt 

gro\ving region s of Uttar Pradesh. The earthen pOlS 0 f 3 () C 111 <..Ii arncter \\..'l:lT taken 

l"i.x each tn~atnl ent and fi [Jed \\'ith di ffcrcnl types or sLeril ir..L'd so ils ((<I 5.0 kg per 

put and cHeh pot \yas illt.:'orporatt:u \\'ilh 5 g inocululll separately' 011 the surl~tCL or 

soil. I-I~althy seeds \ven; so\vn in the 11lonth of July. Each lrcallllcnt \vas rL'plicated 

thrice and irrigated fr0J11 tiole 10 tinlC as and \\'hen rcquilTd. Observalions OIl 

L1verage- disease intensil)' of bOlh the years \vcrc rL'cord~d. 

(0 Effect of differ"cnt bio-agents on the disease intensity: 

(i) Seed Dressers: 

To see the inlpact of different bio-agcnts~ expcrinlcnls \vere 

conducted in the glass house of Deparunenl during 2003 and 2004. Earthen 

pols of 30 Cln diarneter \vcrc taken f()r each trcatInent and filled \vitb 

sterilized soil and each pOL \vas inCOl-poraled \vith 5 g inocultlll1 separately. 

Before so\ving, seeds \vcrc treated \vith the fonnulation of bio-agents (ijj 4 

g/kg seed. Five seeds coated \vith bio-agents \\'ere so\vn in t:ach pots and 

each treatnlenl \vas replicated thrice. Observations on per cent infection 

\vere taken at the tilne of harvesting. 
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(ii) Soil applicants: 

For evaluating the efficacy of bio-agents as soil applicants against 

the pathogen. cxperilllents \vcre conducted in the iield during the C[OP 

season 2003 and 2004. A highly sick field \vith kno-wn history of 

anthracnose of cowpea \\'as selcctcu. The cowpea variety (K-5269) \vas 
• 

sown in }JiOlS or 3 x 2 In siz..:. with three repli<..:ations. Untreated soil serveJ 

as control. The ObSt:fYaLions on disease intL'l1sit), \\'ere recorded at the tin1L' 

of harvest ing. 

Statistical analysis; 

Th~ data of the c:\pcrinll~nls conducled in the laboratory'. pOls and tic-Ids 

\",ere subjected to stJ.tistical anal)'sis. The data were lr[lnsformcu, \.vhell~vcr 

required. The critical difference \\·as w()rk~d out at 5.0 per cent probability level 

Lo fined out the cl i lTerellce bet \vcen th~ trcaltnl;llts (Panse and Sukhaln1c, I 967: 

Cbandel, 1993). 
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EXPERIMENTAL FINDINGS 

The present in\lcstigations \\"ere carried on the anthracnose of co\vpea 

(Vigna unguiculata (L.) Walp.) caused by Co/letotriclnlln lindenllilhianum (Sace. 

& Magn.) H ri. and Cnv. Duri ng survey at di fferent co\vpea grow·ing areas near 

Kanpur and its surrounding districts. it \\"as observed that the co\vpca crop \vas 

affected [roin the disease in varying degree of in feclion. 

There is a nlcagcr report or the occurrence and it scctns 1'r0l11 the J iteratun: 

that not llllll: h in rOrJnal ion is .lYaiiab k on the lllaj or aspects 0 r l he disease. 

Therefore. it \vas thought ne~cssary to \vork out til detai I about the 

synlptol1ultology, disease intcnsit)"'. idenli ticallon or the pathogen. screening of 

varieties and suitable Illcasurcs for disease Jllanagclllcnt l'ollon'ing lil(.;' techniques 
~ 

described LI nc.kr ··I\1 a te l"ia I a lid IVlel h ods". 

SYlll pto D1S of the disease: 

Under natural conditions, the disease Inani fest iLself 1l1ainly on the leaves 

but in severe conditions it also appears on stenls, petioles and pods. In the 

beginning, the disease appears as Juinutc spots on the leaf lets which later increase 

in size and turn light bro\vn to dark bro\vn in colour (Fig. 2) 

The spots Ina,!' be circular to i rregul ar and scallcrcd throughollt the leaf 

lalnina. Mostly the I~sions relnain separate but in advanced stages of disease 

develop n1 en t, they coal es cc together to f 0 rnl 1 arge (up to 5 -6 mIll.), (F ig. 3 ) 

necrotic, circular to r~clangular spots on leaves \vith shot holes (F i g. 4). Severe 

spotting Illay cause prell1ature defoliation. In se\.!cre conditions, aboul X5 per cent 

area is covered \vith the necrotic spots on old and Inature leaves. The S),ll1ptorns 

appear on the petioles are slllall, reddish bro\vl1" enlarging I to 4 nun in diaIl1eler. 

On steIn they appear as light grey, \vater soaked and irregular lesions, \vhich later 



Fig. 2: SYI11ptonlS on leaves 



Fig. 3: eoa escence of spots 

Fig. 4: Leaf spots with shot holes 



011 tll rl1 to rusty bn)\\ 11 and en I argc up to 2-8 [Hln in length. On pods, lhe 

SYlnptolns appear as. SlllatL reddish blotches. \\'hich lalt.!r bCCOlllC light bro\vn to 

grayish \\/ith nUll1erOUS a~cr\'uli (Fig. 5). 

Su I"vey of the disease: 

Co\vp~a crop gro\vJ1 at different places like Students 1 ns1ructional Fann, 

I,egulne Research Fann and Vegelable Research Fann of the Univers~ty, Crop 

Research S tation-Dccgh (Kanpur [)ehat)j Zonal Agrlcultural Research S talioIl-

Bharari (Jhansi) and f.anllers fie1d in Kanpur and Kannauj districts \"'ere regularly 

cxanlincd during the peak period of the disc.;:ase devcloplllcnt to assess the severity 

under natural conditions. Disease intensity \vas rccon..ltxl as pcn.:cnlagc kat" area 

ailet.::led and dala thus obtained arc prescribed in the Table -3. 

Tahlc- 3 : Average disease i It tensit)' of an th racn osc of co,,, pca at diffcrcn t 

locations. 

--_ ---~--_------._--------~-------------T-----

Bist riet 

Kanpur 

Locality 

(i) Students 1nstrllclional Fann. C.S.A.lJ.A.&T. 

Kanpur. 

(ii) LeguIlle Research Fann, C.S.A.U.A.&T. K3npur. 

(iii) Vegetable Research Farln, C.S.A.l1.A.&T. Kanpur. 

(iv) Fanners. Field adjoining to Kanpur. 
_- ... -----i,---~-----

Kanpur Crop Research Station. Oeegh 

Av. 
disease 

intensity 
(Per cent) 

43.80 

41.00 

32.00 

37.00 

39.70 

I Dc-hat 
r 

Kannauj 
------t---~---j 

I 2).40 I Fanner's Field. 

L.J_l_la_n-s-i-_l_Z_o_n_a_I_A_g_r_i_c_u_1t_u_r_a~1 .1~c_se_ar_c_h_S_t_a_ti_o_n_,_B __ h_a_r_a_r_i , ___ --...___L.\_--2-2-.-5-O-___J 
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Fig. 5: Symptoms on pods 



It is ~videnl fron1 Tabk 3 that disease intC'l1sity ranged fronl 22.50 to 43.80 

per cent. Ahnost s i In i lar synlptolllS \vere absorbed on di ffercn 1 varieties 0 r 
co\vpea. The lnaxill1Unl disease intensity' \\'3S recorded at S tuden l' s I nstructiona 1 

F ann of the LJ n ivers i ty. \\'hercas. i L \\'as [o\\'est in the Zonal Agriculture Research 

S tati on al B harari (J hansi). in the other fidds, disease inlens i ty varied frolH 25.40 

to 41,00 per cent. 

Isolation and Purification of the Pathogen: 

1 sol ations \vert.: Inad~ ("rOtH i nit,,'\.': led lcav(.!s. \vh ich \\ ere surface' steri 1 i ,....cd 

\\,lth O. 1 per cent nK'rl:uric t:h lori d~ sol ut ion for 1:) -20 SCCOllUS, \vash L:d III 

stcri 1 i zed \valer and t h....:sc pieces \\,~TC then lrans ferred Oil ], per cent potato 

dextrose ag3r !l1ediulll as lkscribcd under ··l\l'llerial and Methods", The runglls 

\vas later purl fled by su!Jst.::qucnt transferring {J r fresh tnycelilllTI in culture tubes 

and kept in a lo\v telnpcral ure (5 ± 1 ~"C) for further stud ies. 

POl t hogen Ie i ty test: 

One ITIonth old phints of co\vpea raised in pots, lInd~r glasshollse 

cond i tions. v.rere inoc II lated \vilh isolated fungus. Forty pia nts for each treatllH~n 1 

\vere 111aintaincd in \\"hleh 20 plants \vere uninjured and 20 planls ,vere injured 

Incchanically. The plants \\'cre inoculated by spraying spore suspension, hyphal 

Inass and spore lllasscs and then covered w'ith polythcne bags. The plants spn.lyed 

with sterilized \valer served as control. Infection thus obtained in each case is 

given in 'fable--t.. 
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Ta blc-4: Pa thogen icity of fu ngus exhibited t h ro ugh different types of 

i nocu la tion. 

~--~-------------~----------------------------r-------------~---------------

S. 
No. 

1. 

._._---

Treatn1ent 

Spore 
suspension 

IIy-pha1 
suspensIon 

Uninjured 

No. of No, of 
pia II ts pIa n ts 

in oCilla ted sho\\'i ng 
infection 

20 10 

Per cent 
infection 

50 

Injured 

No~ of No. of 
plants plants 

inoculated sho,"ving 
infection 

20 14 

- --------+---- - - - -t-----------

20 1 
.., 
_1 65 20 is 

Pel' cent 
Infection 

70 

90 

f------+----- -- -- - ~ ---+ ----------+-- -_~ __ __+_------- - ---------+--- -----+---- "" --

3. l-1yphal 
nlass 

20 12 60 

-- - - -f-------------+ -- -- - - --r- -------+-----

4_ Spore tllaSs 

20 16 

_----+----".- ------

] 5 7'. I ~() [ ] I 55 20 

_. j---;o--C --~! Nil ---[~-~2( __ ) __________£"[_"-==-_-__ •. ~-1-----+---- ---

5. Control Nil 

The plants sprayed "\vith spore and h)-rphal suspension produced 

nUllllTOUS bn)\\"n coloured spots on the ]cavcs aftl.!r 48 hours, \vhich soon 

increased in size lip to 3-5 Innl and later these spots also produced fructifications 

\vhile in the leaf areas. coveTed by spores and hyphal rnasses~ the entire portion of 

lea vcs bCCOllle J iscolollr~d, in rection spread rapidly and nurllcrOllS fructi fications 

nludc. Their appearance is related as tinlC progresses (Fig. 6). 

FrOlll the artificially produced leaf spots, the re-isolations were lnade, 

\vhich resulted in production of the sanle fungus \vhich \vas ~sola1cd previously 

frOln the naturally infected leaves. Thus, isolation. artificial inoculation and re-

isolation proved Koch's postulate and in this \vay~ the pathogenicity of the 

isolated fungus '\-'as established. 
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Heal'thy leaf 

Inocula1:ed leaf 

Fig_ 6: Pat.hogenicity test 



1\1orphological characters of the pathogen: 

fvtorphological (,.':haractcrs arc cons ide-red to be the basis for i(knl.'~·illg 

tht: species in a pani cu!ar group. With th is 'V ie\\' , d i fferenl fungal struclun.:: \verc 

studied on potato dextrose agar nlcdiull1~ \vhich arc described as belo\\': 

A. I\1yccliLuu: 

The InyceJ iUlll is branched, septate \vhcn young. hyal inc but \vi th lhe age 

the): bCCOlllC grayish black in colour (Fig. 7). 

B. Acet'\'ulus: 

Acervulus is Illostly globrous lllCaSLJring 150-250~lIll. The acervuli arc dark 

bn}\vn to grayish black in colour (Fig. 8. 10). 

C. Setae: 

The setae arc dark bro\vn to black in colour, 1-3 scplatc~ lllcasllring 30-100 

x 4-9 f.1111 in size and varying in nunlbcr frolll 2-15 in each acervulus (Fig. 9). 

D. Conidiophore: 

Conidiophores arc hyalin!.!. ShOl1, crc..!ct, unbranched and arranged in 

definite layers on the surface of strolllatic tissues. They arc packed together 

nl~asurit1g 10.5-16.5 x 2.0-3.0 ~lnl. 

E. Conidia: 

Conidia produced In pinkish Inasscs arc single ccHcd. h)'aline. oblong, 

cylindrical \vith rounded ends or \,'ilh one end slightly pointed. They 111eaSLJrc 1 1-

20 x 2.5-5.5 ~lIn and fonn appressoria on gCrJnination. 
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Fig. 7: Culture of pathogen 
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Fig. 8: Acervullis 

Fig. 9: Setae 



Fig. 10: Fornlation of acervuli on illfected pods 



Cultural characters of the pathogen: 

Th~ study \\-as taken up to tInu out th~ 111111Il11Ulll, optinuHl1 and [1l<:lXllllUJ11 

gro\.vth requin~ lllents of the pathogen in eu l lure \vith regards to Li i rfcrc-nt Ined ia as 

per technique described under w·r\1atcl'ial and Methods'~" 

The pathogen \vas gro\\'n on e ighl d l flcrcnt naturaL synt het ic and 5Cll11-

synthcti<: sol id Inedia. The data on fungal gn)\vlh \\'en: recorded 10 day·s after 

i Ilcuhat ion at 2-1 -±~ ~oC. The rc:su] h thus obtained an.! sununari zed in ·l'ab]c-5. 

Table 5: Qualitative gro,v.h of Ihe fungus and dcvclopn}(~llt of acervuli 011 

d i ffc.-ent solid Illcdia. 

I I 
. - --- ----------- - ------ ... - - ....... _- -- .---~- --- -

s. Solid IJledi,a J\.\'. Dia lueter of For"nla tioll of 

l 
No. fungal co lony acervuli 

(nlln) 
1-----i----------- -- -- ----- " __ ....... - --_ . . _--.-_ ---- ----- --

I- Potato dextrose agar 82.34 -t- ++-~ 

---- --- ~. ----- ---- -- ---~---

') Richard~s agar 75.33 ++++ 

.-- ~----- -- -_- -~--... Czapck ~s (l)ox) agar .). 71.34 +++ 
>------- - - - -- .. - -_. .. - --

4. K i rcho fr' sagar 70.44 f·++ 
1--------. 

--~ 

1 5. Oaln1cal agar 68.63 + .~. 
'- -_.-

6. Cornlneal agar 65.56 ++ 

7. Ashtana and Ha\vker sagar 58.38 ++ 
• I 1 

~ r:-- ------_._-

1
8. Host extract agar 53.67 + 

1-- ---1 CD at 5 0/0 level 4.89 
~ 
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\}-/hcrc~ 

;. +·1 ·i· .-=. Excclh:nt 

..... t ~- c= (jood 

++ ;-.:: Fair 

+ = Poor 

11 IS evid.ent 1'1'0111 lh~ Tablc-5 and its Figure 11 lhal potato dextrose agar 

lllCdillll1 prolllolcd best gro\"\'th of the fungus and ga'vc excellent accrvul i 

ron llat iOIl rol1o\v~d b.... Richard -sagar 1l1c.:U i un). Stati stica II y they ... vcr~ d i fll.:rcnt 

li'Olll cw.:h other. ()n rest of the 111cdia~ gro\vth of the pathogen varied f.-onl good to 

poor, llo"\\'c'\.'cr, thr.: leasl gro\vlh \vas recorded on host extract En~diunl \ ... ·ilh poor 

accrvu 1 i fl)rn1at ion. 

Quantit.ltivc gl·o\\·th 

The san1C tnc:dia~ \vhich \\'ere taken for th~ nlcasurcn1cnl of radial gnl\vlh in 

solid I"ol"ln. \\"Cr~ Clllplo)'cd in the liquid fOrln for rncasuring the gro\vth and 

fornlatlon of accrvul i of the pathogen. The ohs..;-rvations on the average fUllgai dry 

weight and forrnation of acervuli in different liquid Inedia arc Stllll1l1arizcd in 

Tahlc..":- 6. 

(39) 
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Table 6: Quantitative gl'o,vth of fungus and fornlation of acervuli on 

different liquid Inedia at 24±1°C. 

l\lcdia 
,--

I s. 
No~ 

- ---- ------ -~------

1. Potato dextrose 775 -t ++-~ 

~ 

·-~i --A-,,-_ -1\-'1 )-rC-C-'lia I dry -- -F-o~-n-l-a-tj~-n-~ c- -1 __ i= \\' e ig h t (Iug)_ -----4 __ __:~ c_c._r_v_lI_l i __ 

--~------~-------------------4-----~-----------4--- ---

Richard's 111cdi lun 
" 

! 761 +++-~ } 

'-~-------- -:~:~;---~- -=~----
t---- ---~-- . 

3 _ Czap~k . s ( Dox) lneo i Ulll 
1--------- -.-------~-

4. KirchofCs tncdiutll 
~------------------.---~ 

5_ Oatn1cal IncdiuIl1 684 
- -------- -

i _~_-____ Corn_lnea~nled~~ ____ . _____ I 
7:._ I Asthalla _~ Hawker~-:_I1l"dit~m __ _ 

675 

t CD at 5(Vo level 

I 

! 
i 

~~-

64R 

\ 595 
-+- ------

8.89 

g_ j_IlOSl _~~:~ract lllCtiiulll __ --

,--- - _ -- - - _-------- --~- -----------

+-1 

r-r-

-~. I 

-j 

It is obvious ('rol11 the Tabk 6 and its Figure 12 that potato dexLrose 

l11editull supported the best gro\\-lh of fungus and also gave ex(;cllcnt a~crvul i 

t(.)rnlation follo\vcd by Richard' S IllCd i Uln. 1\ II the n1cd ia di n~rcd s igll i ficantly 

fronl CZlC h other except Richard' sand Czapck' s (Dox) nh~dia \\-11 ieh were at par 

with each other. The host extracl IllCdiulTI supported the ave-rage gro\\'lh and poor 

sporulation of the fungus. 

Mode of spread and perpetuation of the pathogen: 

A. Survival of pathogen: 

Kno\vledgc of perpetuation of the pathogen as \vell as creation of arti ficial 

epiphytoLics is a pre-requisite for devicing suitable control IllcaSlIres. In the 

present investigation the cxpcrinlcnts \ven: conducted to knO\\' the IHode of 

perpetuation of the disease and its spread and the results thus obtdin~d arc being 

Stlnlnlarized here. 

(40) 
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0) Role of diseased ()IoUH debris: 

a) Survival of the pathogen in plant debris: 

To rind Ollt the rol~ of pLant debris in the survival of the 

pathogen, naturally infected Ic.:avcs and pods were collected during the crop 

season 2003. One part of the diseased SPCCill1Cn \vas kept in paper bags 

~ under laboratory conditions whik other one pan bl1ri~d in pot soil kept in . 
OP;'!11 (fidd I..::onditions). in lh(' month or August. 2003. [sotations \'.:~re Inad!.:: 

frOlll these Spccilllcns at JllOIHhly inlervals to kno\\' th~ \'iabi lily period of Ihe 

palhogen. r:vr.:ry 111011(h tc-n pieces were llsed for is.olalion and the pcrcclllagc 

or pieces yielding cU11Url! is summarized in Tablc- 7. 

TablC'-7: 

---

Storage 

I)(··!·iod 

(Illonth) 

-
1 

r-- --
2 

-_-.. 
.) 

4 

5 
~-

6 

R· 
~--

I 9 

r ~&O 

SUJ'vi\'al of pathogen in infected plant dcb.-is under diffcJ"CnC 

storage conditions. 

I\10nth of 

isulatioll 

-~-

Scpt.,2003 
.. _-

Oct., 2003 

["""- j."I~~~"ury co_ndili~,"~ ]=~~ f;_;:ld~W;;;;-s ~ i 
1-' Nu. of I Nu. or % of I No. of No. or % of , 

pieces I Jlieces pieces pieces pieces pieces 

used for yielding .yielding used for yielding yielding 

isohltion cultu rc cultun~ isnhuinn culhll'c cultm'c t-- IO-----io ---100-----I0------1O-- --]00 -1 

Nov., 2003 

r-,o --. --J()- 100-- ---[0 --- --1O~- 100 

J03lIo 10 100 t-io- 10 ~I-OO--

)Qjlt---(l-I~c--190 -- ~9~r=;: ~ -.. ~-'~=-~-=-Dcc .• 2003 

Jan .• 2004 
._-

Feb., 200,1 

March, 2004 

April., 2004 

May, 2004 

June. 200'f 

1 U L~1--7~-- 70 f~--'-o· -- -- 6 60 -1 
-~--4-~-"- 3

0
0 -I:~ -~t-: -I :: ~-I 

f :: ~H---~ -~ --T=-(: - j- ': : 
IJUI)',20041 10=Co-j 0 1-"i()-LOI~o-=j 
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II \vas ObSCT\"~d that the isolation lnadc frOB1 plant dehris, y i~ ldcci the 

culture or C'o/letOJrichzUll IilldcfnuthiaJlUI11 upto 7 1110nlhs \vhen kept Ul 

laboratory conditions ,"'hile upto 9 1110nlhs \vhen kept buried in pOL soil. 

It is c\'idcllt I~'oln the results. of -ral"'dc- 7 that up to first four (4) 1110nths 

of storage" the pathogen could be isolated frOtll 100 per cent or pieces of 

plant debris kept in either conditions. Ilut thcrcanCL the rc<.;ovcry or th~ 

culture fr0[11 plant debris pieces declined sharply \vilh lh~ increase in storage 

period. ~rhc pathogen could not be isolated beyond seven 1l1onths of storagl! 

fro 111 plant debris kept in laboratory condilinns and aflCT TllEl...: lllonths or 

storage frolll pLant debris kept under field cond itinns_ 

b) Role of plant dcbl~is in pl·ilnal~)· infection: 

", 

/\ pot ell It ure cxpcri I11cnl '''as carried out to find out the 1'01 c or p lan1 

debris in the initiation of the disease. during the crop season 2003. rrh~ 

diseased plant debris stored in laboratory" and field conditions \vere n1ixcd 

\vith autoclavcd soi 1 in the pols separately. The auloe la vcd soi I \.Vllholll plant 

debris served as control. ~rhc surface sterilized healthy seeds of co\vpca 

(\"aricly K-52(9) \\"t.::n; tht!Il S()\\T~ in slich pOlS. rrhc observations on seedling 

CJllcrgcnce and pcrccIllagc of infected seedlings \sere taken and SUl1l111arizcd 

in 1~able-8. 
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'Trible 8: l~olc of diseased plant debris as prilnary source of inocullllU. 

-- --":-;ca-~I;'~t-_---- - -'j-!-~:~dOsf--s:~~~g-s:~;,f:: i-:lo;:C~:: i 
I------t------------------ , __ SO\\'II obtain~d infected seedlings! 

))iscased plant debris kept in I 40 35 7 20.00 

;--- ~-

s. ; 
No. 

L 

1aboratory conditions +t 

autoclaved soil + surface 1 . 

sterilized seed. ! I 
2. Diseased plan-t- debris keptin t - 4()-1- 34l- -I 1- -- 32-47 

__ j :~~lld, ~~,~~~~~~::ri~z::~'~~~~~\·ed ____ I __ I. 1

1

_ 

3 _ Sllrl~lc,-, sterilized s..:ed . .1() ~ 37 I 0 (I 

autocl avcd soi I \\'j lhoLJl plant, I 

dchrjs~c~nt_r~~ __ , __ ., _ .. _. _1 _. _____ .. ____ J 

It is obvious froln Table 8 thal lhe pathogen \vas able to survive In 

diseased plant debris and to cause prilnary in fection in lxnvpea s~cdlings, 

Th(,.' pathogen sur\'1\'e in diseased plant ch:bris sloreu 111 la bor.atory 

condilions~ caused infection to the tunt.! or 20.00 pl!r (;enl sccd'ings \\-hilc it 

infected 32.47 per cent seedlings \vhen surviving in plant debris stored in the 

field conditions, The seed! ings raised in sh.:ri I ized soil frolH h~.althy ~ sllrtllct.: 

stcri lizcd sC'~ds \\'ithoUI Inixing plant debris (control)~ rC111aincd healthy and 

did not sho\\' any infection. 

(ii) Role of seed: 

-ro stuJy the roh: of seed in the pcrpc.:lualion of the discast: if any, 

isolations \ ..... ere Inade li·Oll1 the seeds coJ]ccteu 1'r0l11 naturally injected co\vpea 

piants, sho\ving characteris.lic disease sYlnpl0111s.. Seeds fn}ln healthy plants \,-rer\! 

abo collected fOI" cOlnpal-ison~ ,,-hich served as control. -rhe llntrealed and SUriilCC 

sterilized seeds \Vefe tested by using agar plate and standard blotter n1cthod for the 
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prcscnct.! of the pathogen as described under -~j\ttalc.-ial and rvl~(hods". The 

obsC'r\'nlion~ 011 per L'~nl sct.:d sho\\'ing in fcclEon an; presclllt:d in Tablr.:-9u. 

"l'ablc-9a: Survival of the Il:i.lthogcn in co\\'pea seeds. 

Is.--r---~--~ Treatnlcnt -~------r No. ~f - N~~)f s~cds -r--070-o~ 
! N°'1 ! seed sho\\'ing i seed 
I I plated infection i infected 
~ - -,- --_ - _. -------- .- - - --.- - '·r - -- --- - -- ------- _._--,- -- - .-

L'-'-- ~OlalO dc"lroso.: Agar _ _ ___ _ 40~ ___ .9~ __ ~ __ ~2.5~_ 
l_2. Standard blotler method 400 97 I 24.25 

13~- l'ontr~;j~ -------- - - - -- -- --- -- '400 ---f - f'.:il - -Ni-I 

.- _.- - . -- --- -- .. l_ .• 

It is c'vidcnt frolll the Tabk-9a thal the pathogen \\'as pn.:s~nt in the 

seeds, (·ollclolric/llo}l lindc}111ilhillJ1UI11 \vas isolated by both the techniques 

clnploycJ in th~ >xpt:rinlC:lll. Agar plalL' nv.;thod sho\\'cu (hat lh~ pathogen \vas 

present in 22.50 per cent of plated seeds \\'hik 24.25 per cent seeds \\'erc fOllnd 

infected in standard blotter 111Cthod. The- pathogell could not be isolat~d frO[l1 Lhe 

seeds obtained fronl healthy plants. IIo\\'c\-'cr, it \vas found associated \vilh 

mercuric chloride treated seeds in ksst.!r nlllllhcr of seeds, indicating that the 

pathogen \vas present in the internal tiSSll~S of (he seed. 

a. Location of pathogen in the seed: 

In order to iind out the location of the pathogen in the st.!cd, nalurally 

infeClcd seeds \verc taken for the expcrinlCnl. These seeds \"ere then subjected to 

separalion 0 r seed coaL cOlyledon and C'lnbryo ascpticall)'. The seed parts \vcn: 

plated in Petri dishes containing 2 per cent potato dextrose agar nlcdiulll 

separately. Such Petri dishes ,,,ere cxaillincd regularly for the presence of th~ 

growth of the pathogen and data ar(! stunlnarizcd in Table -9b. 
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TabJe 9b: Location of the pathogen in the seed. 
,--- ---..--~ 

l s. --------- ----- - ----_._----_. 

- -------- ---- --.----- o. 

P.oesence or absence 

L~ ~. -I-s-' c~ u-<.::~a ~ --_ -- 0 -- - - -.. -----~ ____ ,___ __ O_f_t_h_c___;;P __ =-tl-)-o--=g=--e-~- ---

12·~-l_ . COl): ICdO_I1___ _ ___ -----~~~~~~~~~---------~-t__ ___ -_-_-_-~~-+-_-_~-~_. -~_-
r 3. Fill brvo + I • 
~ ___ L ____ . ___ .~ ___ _ 

Parts of seed 

Vlhcre, 

I.)C1HlteS pn:sencc () r the pallH )g_en 

- I )enotcs absence 0 r the p.a(hOg~IL 

It is evident frorl1 the -rab]c -9b thal the pathog~n could be isolated fronl 

th~ st:'t!d coal~ cotyledon anJ clnbryo. Thus~ it is clear fro111 the results lhal the 

pathngcll is also seed horne in natun: (f:ig. 13). 

b. ({ole of seeds ill disease dcvelo p 1I1cn t: 

To study the role 0 r seeds in the in itialion 0 f the d iscasc~ naturally and 

ani l1cially in fcclcd seeds 0 r CO\\"P(;.a co] lcctcd in (he prc\'ious ycar~ \VCI+C stored at 

rOOlll tClnperalurc (IS-25°C) in the laboratory for so\ving in the next season. Five' 

seeds per pot (30 C III d i.a nlct cr) \-vere s o\vn ina ulocla ved so i 1. S c ls 0 f s urfac c 

sh:ri lizcd hea lihy seeds \Vcre also SO\\'[1 in autoc laved sOl l~ \vh ich served as 

controL The data on percentage of infected seedlings \vcrc recorded and are being 

prescn led i n ~rab I e -9 c_ 
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Cotyledon 

Fig. 13: Location of pathogen in the seed 



Table 9c: I~ote of infected seeds in disease dcvclopnlcnf. 

---- _ __.__. 

Treatn}(~'llt No. of 
seed 
so,,'n 

I - - ---. 
t No. of No. of o,.{. of I I 

I 
seedlings infected infected r 

I 
obtained seedlings seedlings 

L 34 
---~ 

7 20.58 

33 10 30,30 
~ 

,- ------ --------t--~~ 

j Naturally in reeled seeds 40 

~:lIY infected seeds 40 
[r~r:~ ______________ r------

l Surface steri lizcd healthy secus 1 40 3R 
j 

-------- ~-- - ~ -- ____ l _______ 1_ 
( Control) 

--~----

It lSo C kar frOl1l thl: results presented ill Tab It: -9c that the disease \vas 

SlKO':SS fll I 1:,-.' reproduced rrnEll inll:L't~d SL':cds so\\'n in slcril ized soil. Disease 

S),Jl1ptOlllS \\Tn: obscrv(.,'d on 20.58 per cellt seedlings in case.:: oC natura1ly in lcctl.!d 

seeds \vhile 30.30 per cenl seedlings \vcrc ftHlIHJ infected \vhen raised (roIH 

arti fil,,;ially in rt:~lcd s~cds, ()n the other hand, plants raised n'Olll health),' sllrfac(: 

slcri lizcd seeds d td not dc\'~ lop any S)"1l1pt0111 0 f the disease. Th is clearly i nd ic.:alcs 

that the diseased seeds. served as priInary source of inocuhul1. 

(iii) Role of in fested soil: 

Pure culture of the pathogen raised on sand cornnlcal [l1cdiulll, having 

profuse sporulation \vas thoroughly Ellixcd \vilh aUloclavcd soil. The pots filled 

with this infesled soil in the 1110nth of Seplclnber \verc kept at rOOll1 telnperature 

(l5-2Y1C) lilt the next season. The surface st~rilized healthy seeds \vcrc so,vn in 

these pots. Pots filled \vith autoclavcd non-infested soil and so\vn \vith surface 

sterilized seeds served as control. The data on seedlings \verc recorded and are 

presented in Tabl!..! -10: 

. ~ '-, 
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-rable -10: I~olc of infested soil in the pct~petLiation of the disease. 

1- --- ------ -----------1-

l~rcalnlellt No. of 1 

seeds 
No. of 

~--- -- - r-- -- - - ! 
No. of °A, of ' 

l 
~ 
------

I SO',"'D 

seedlings 
obtained 

seedlings 
infected -.----- --~~~-. ~ --_ -~---____r_----------

infected 
~ seedlings 

--+--- _ ... --_"-

i Soi] infested \\'ith fungal t 40 37 7 
i 

1R.91 
! 

culture + sllrt~lce sterilized 

seeds 

Non in rested a uloc I a \'~d SOl l + 40 38 Nil 
I 

Nil - - ~ 

surfiu;c stcri 1 ized sc-cds 

(conlrol) 

---- . ____._ - --- - - - ---- - -- ... _.- -- -- -- - - - ~-

1t is ~\~dcnt frolll (he Tabl~ -l 0 that tilL' plants r.aisc-d Cronl sl(:rilizl.'d s..;c.:us in 

in(~slcd soU dc-vclopc.:d disease sYlnpt0I11S as produced by the pathogen. In this 

case 18.91 per cent seedlings \\-l:rc found to be infected. 'rhe plants grc)\vn in 

control fronl s.t~rilizcd $ct!tis in autoc]a"cd non-infested soil did not sho\\-

infection and rcnlaine-d health)'" during the cxpcrilllcnt. This clearly indicated that 

the infested soil st.!fvcd as the prilllary source or inocuitull. 

B. Secondary spread of the disease: 

In order to detcnninc the role of air borne inoculuill In the secondary 

spread 0 f the d iscase ~ co \\'pea p I an ts \vcrc ra ised in pOlS fro III hea llh y, s tertI i zed 

seeds so\vn in sterilized soil~ under glass house conditions. l\vo sets of pots \vcrc 

plflced in vicinity' of infected co'\vpca field_ Observations ,vcrc Illade on the 

percentage of infected plants and the results arc SlllllEnarizcd in l~ablc-l J. 
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Table-II: H.ole of ail' borne inocululil In the sccondarv spread of the 

disease. 

1-- - Trca t 111 e It t 
--~----. 

~ No. of No. of 

seeds seedlings infected infected ~ 
l 
~ son'lt . obtained I plants 

Isterilized- - ~~ed+alllo~laveq . soil 40 --: ---36---;--" 26 --

pia II ts 

72.22 

! exposed for aerial in fcetion . I I 

f Sterilized sced .;- ulIloclavcd soil ke;;ll~--[- --3X- - -I--Nil ---'--Nil-' - -

!_~c_~~vcrC~~1_1_1(~~'~hcnc tc~t~ __ ~ ____ .1 ~ ____ _ _ _ __ 1 ______ _j__ ______ _ 

I t is obv ious 1"1'0111 the results sho\\,11 In TabJe.: - 1 J (hat the d i scaSL~ 

synlptonlS dc,"ciopcd oniy on those sr.:ts of p1ants. \\'hich \ven: t:xpos~d to al:rial 

i It fect ion. I n the.: c.xpcrinlc.:llt~ the percentage () r i llic(;(C'd plan ls by a ir horn~ 

inoculllll1 \\'as 72.22. 'rhe other set of plants kept co .... ·crcd \vith polythcnc lellt 

were free frolH an y disease s. )'111 p lonlS~ d u ri n g t h..: ex peT i n1 C n L 

()n the bas i S 0 r rcsu] is,. it \\'as cone I Ll-lh:d that the secondary spread 0 r 

the dist:asc \vas by no oth~r lllC<.lns except th<.: air borne spores (conidia), as lh~ .. TC 

\\'ere no chance of disease dC'velopn1cnl ci lh~r through seed or soi I si nee both 

were already sterilized at tinle- of comnlCnCCETICnt uf tht: cxpcrlnlcnt. 

Isola t ion of hio-agcn ts a lid thci r scree-ni ng aga i nst the ca llsal pa I hogcn ill 

'fhe follo'\ving antagonists (bio-agcnts) ";ere isolated Crolll the 

rhizosphcre of co\vpea plants frolll different locations and identj ned on the basis 

or their lllorpholog leal characters under tllicroscopc. 

Trichodernza l,jritfe : 

Gro\-vth of Trichodernlo viride is 8-9 eln \\"ithin 4 da),'s, dark bluish 

green, colony texture in floccosc~ 1l1yceliunl is loose tufts in concentric rings_ 

Conidiophores arc irregularly' branched~ phialidcs not nl0rc than 2-3 in groupg. 

(48) 



often sillgk. opposite. shape is otten sign10iu or hooked. Conidia IS globos~ to 

0\ oid rarely ellipsoidal. Chlamydosporl2's an.:: <.:0111111011. 

Tricllvtferlllll flllrziaullnl: 

Gro\vth rate is 7-9 em within 3 days and (;olollr is dark grcen~ colony 

texture IS noccosc. COlllpaCl myccliunl. Flexuous regularly, highly branched 

conidinphorcs. whorls phialid(;s \\'hich is an1puiittlrJll to lagcniform in shape . 

• Conidia .subglobosc to ovoid. Sillooth and light green, dliulnydosporc is fairly 

abundant. 

Trichodenllfl ~'irells : 

(iro\\ th rate X.O - 9.5 em within --l days. dark bluish gr~en to dull 

blackish green in colour and structure is Iloccosc. Oat pustules, sinlplc rc­

branched conidiophore!). PhialiJcs arc in whorls of 2-3 occasionally single, put 

sllap~ and (un·cd. Broadly ellipsoidal to ovoid, Sluooth conidia of gn:t:n colour 

and chlwllydosporc is abundant. 

Pse1U/01110111lS jlollrescells: 

These arc grain Ilcgativt: and Ilngellatcd rods. It produce d yellow 

green. water soluhle pign1Cl1l. which di ITllS~S into the Inycdilllll and is Ilorl!sccnl 

under U V i ight. 

Bacillus subtilis: 

The spore IS o\'al~ central relatively thin walled and its dianlclcr is 

never greater than that of the \'cgctativ~ cclI. These [onn endospore which rClllain 

dormant for Inany years. These arc grain positivt.!. 

Fungal and bacterial bio-agcnts isolated fr0l11 rhizosph~n:: of affected 

cowpea plants were tested to find out [heir cflicacy' against the palhogen in vitro 

by using dual culture technique as per procedure lu~ntioncd under "i\1aterial and 

Methods". Data recorded are presented in Table-12. 
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Table -12: Effect of bio-agcnts against the pathogen ill 11;tro. 

over con troL 

g 1.50 
---- ---+-------_._---- -- -

2. Trichodernul harzianl{!}l 49.50 19.35 78.50 

i 3, -- f-7~·ichode~;-;;;\-.i;'c--;;.;---~ -r---4-6-.6-6-)----i ---2-3-.39--+---1 --~-74_() 1- --

~ ~_ PselldomonasjloUl.~sce}/s__ 39.40 __ 3_1_.4_4_._ .r ___ ~5~~~7 __ . 

I 5, Hacil/u,..,' s uhl iIi."" 27.75 49. 2-t. ~ 45.28 
I 

, (l, 
I 

(_'on(rol 90.()O 
~ 

I 

L 
.. -CD -4-;( -5-0/0 --- - _. ---1 

! 
--I 

. --~ ----------------- J ____ _ 
The results prcscn t~d in Table - 12 and its correspond i ng Fig (t 4- ) 

sho\\·cd that the Inycc-I ial gn)\\·th or C'OIle-lorrichun1 IindenuuhiollUI11 \\·a5 reduced 

to a gr~aL extent by extensive gro\\"lh of bio-agcnls in dual culture l~chniquc. 

Maxinllllll inhibition (R 1.50%) or gro\\'th of the pathogen \\·as obtained \vith 

Trichodern70 viride folto\vcU by T harzianlaH and Trichodertna virell.'l'. 

P.H. ... ut/Olll0nos '/!oure . .,'cells \vas cOTllparatively It.:!ss effective" against the pathogen 

whcl"t..:as Bacillus subtilis proved to be least effective .as it inhibited only 45.28 per 

cen t gro\-vth 0 f th e path ogcn . 

Screening of cO'-\'pca varieties I cultures for disease resistance: 

Res islanl variel i~s play an illlportant rolc in <';o[1rroll j ng the disease 

and increasing the quality and quantity of produce \\'ithout increasing the cost of 

cultivation~ pollution and toxicity in the products and b}' products of crops. 

Therefore, this expcri 1l1CtU \vas conducted for picking out the source of resislance 

against C'olletvtric'/lUI11 iindenlUlhio}1111n of co\vpea. 
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i\ total 1111111 bl!r of 80 \'arlt:li(.!s·" C LIt turt:s \vcrc screcnt:d und<.:'r natll 

conditions at Vegetable Research Fann, Knlyanpur of lh~ University during cr 

season. 2003 and 200-1.. 

The varictics/ cultures \vcn: grouped in ,'anous categories 

resistance and susceptibility on the basis or lear an.::a an~ctcd and the resulls 

presented in Table -13. 

Table 13= Reaction of co\\"pca va ."jet ics/cu It u res to C·ol!elotriclt. 

iilltiClIllllhilllllllll under natnr:.11 conditions dur·aog 2003 and 200~ 

INUlIlcrical 

: va III C 

Category N~unc of v.a.-icticsl cultures 

• t 

~ .-

1111111llrlC 

Rl.:SlSlanl 

, 
• -- ---- -r -- -. 

_______ .I~il ____ _ 

(010/0- RCY-7. RCV-326. Sci-In. BCK V-2. CI r< 
5.0% infection) 

\--- 2. Mlldcratcly 

resistance 

2~ BCP-3. P~2S, Typc-2. M-33, JC-S . 

" 1270. tvl-390_ 

M-120. M--l41. M-462. M-278. PCV-2 

Pusa Rilun~j. Co\\'pca-263~ TVRCR-I. P( 

326 Pusa KOlnaL NP-I, VS- 15, CPC- t_ 

10, J>usa Barsati. Nr)PC-13~ C-2, c- I 3. 

(5.10/0-

10.0 0/0. iniection) 

- --- - ~---i ------ ----- .-- - ~---------------- ---

3. rV10dcratcly C-263~ C-152. M-44. ~1-312~ M-481. 

suscr.:plibk (10.1 %- 483, M-431, C-l. C-5. C-12, C-14, S-8 

25.0% infection) 16, P-863 J C-5~ JC-IO, P-l270, P-R: 

Lobia Lal. 
I----------t----------.---t-~ --~--~ -----------

4. Susceptible (25.1 %- M-72. M-97. M-l 10. M-31 D. M-383, M-, 

50.0~'O infection) M-485~ l'v1-4 78. j\1~442. S-9, s- l8, C-7 

152~ G-7, P-8203. P-8204. 
r---------~~------------------+_----------~--~-------------- -

5. Highly susceptible S-14. C-6. (j-5. BCK V-I, M-391. M-

, (i\1orc then 500/0 IG-16~ ICi-25, 1(1-5236, IG-820 I, I(j-8 

I ~ infection) I P-696. K-5269. 
~ ____ ~ ______________ _l_. _______ . _______ _ 

l..f7(~q ....... , •• , ...... ;..ouI'7 

~a.ry.~11 



It is c'vidcnt fronl the Tabk -13 that out of 80 varieties! cultures screened 

so far~ l2 \\ ere proved rcsistanL 18 1110dcratel)i resistant, 19 1110deralely 

suscepti b le~ 16 susceptible and 15 h ighl)" Sllsccptib Ie _ None of th~ vari ety I cui t ure 

was found consislently inuTIul1c to the disease. 

Thirty varieties/cultures sho'.,,"ing resistant and 1110dcrate!y resistant 

reaction under natural conditions in l\Yo successive years (2003 and 1004) "verc 

fUrLhcr lcs ted lInder art i fie ia l inoculation cond i tions in the crop season 2005_ 

Plants of c<Jch variety/culture \\'~rc raised frOll1 surface sterilized seeds in 30 Cl11 

earthen pots II lIed \vi tb aUlocta\."~~d sni I. The i not: u lat ion 0 r plants and olh~r 

pn.ll:cuun:s \\ ere thL~ S3.1n...: as desL:"ribt,;d under -[\'lalerial and M cthods-. Th~ data 

on disease illtensit~.' \\"Cfc n':L:on.h:d at regular inlc-rvals and th(: n.:sulls thus 

obtai ned are prest:ntcd in 'Table-I4-. 

Table-14: 

,-.---

Nu nlcl~ical 

value 

H.caction of CO\,· pc:.. va ricties!ell It u res agai liS ( Co/lelolric.:h lint 

liut/ellul/Ii iclll 11111 U lid c r+ 41 rt i fici:'11 i nacula l iOIl CO II d it io ns (2005). 

--"------------------~----- --------------
Category Nanlc of varieties! cultures 

I-------------+----------~----------~-----------------------~-------"------~ o hnnllU1C Nil 
-- --------+-------~~---- -- --+---------------------------------- -_.----

I Resistant RCV-7. RCY-326_ Scl-l6, BCKV-2, Pusa 

Rituraj~ M-278: NP-I. 
--.-.----------------------~----~--------------------

2 Moderately rcsistanc~ M-120. M-441, M-462, Co\Vvea-263, VS-

15. P-1270, Pusa Ko]nal~ M-390~ P-28, 

i BCP-3 

f------ --3- -----+--M--o-d-c-r-a-t-e-.l-y--------- -l-P~lsa 8 ars at i. Type-2, TVRC R - 1" N D PC-

susceptlble I 13, CPC-I, PCV -395, JC-l 0, CIICR-2. 
---

C-2~ C-13, JC-5, PCV-326 M-33. 

Ni[ 
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A critical study of the results presented in Table-l-l- indicated that under 

arti ficial inoculation conditions. co\vpea \'arictics/ cultures differed significantly 

in respect of their reaction against the pathogen. Out of 30 varieties! cultures, onl)' 

7 varietiesi cultures prllyc-ti resistant, 10 111oderatel)· resistant and the rest \vcre 

proved ITIodcraleiy susceptible to susceptible. 

Eva lu ation of the j III pact of date of so\"ing, soil pH, soil a rnend olcn ts, soil 

texllU-cs, diffcl"{~nt doses of P and K and bio-agents 011 disease intel1sity~ 

Dinercnt types or practices like different date of sO\\'ing, soil pH. soil 

~Hnl'ndJllenls. soi 1 lcxLun,;s. d i ffcrCIl1 dosc.::s 0 r P and K and bin-agents \vcrc 

elll p] oyeu ill the pr(:sclll Sf ud y to access 1he i r i III pact on the l11anagell1enl 0 r 

anthracnose 0 f cowpea. 

(a) Effect of diffe."enl date of sOlving on the disease intensity: 

Change ill so\\'ing date is a cu1Lural rl1CaSlIrCS tor crop disease 111anagcI11cnL 

It reulices the period over \vhich in fcclion ag~nts (propagulcs) ll1cct lhe 

susceptible stage 0 r lh~ hosl. I r the eIrvi ronillental factors for the pathogen are the 

same as [or the host. disease incidence is likely to be more. In the 111ean tln1c, it is 

also possihlc lhat tht: host can b(: gro\vn at a Illuch \vidcr range of lClnperature and 

hunlidiLy, \vhich Inay n01 be favourable for the palhogen. One of the Inethods to 

achieve goal is to aller the date of so\ving so that the susceptible stage of plant 

gro\vth docs not coincide \vith the enVir0l11l1ent highly favourable for the 

pathogen. Early or delayed so\ving of the crop enables the host to escape critical 

period_ The results pertaining to the date of so\ving and disease incidence 

recorded year \vise are sUIl1Jnari zed in the Table -1 5. 
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Ta ble -15: Effect of da tc of 50\\' i ng on the disease in tc nsit)'. 

.... ....______ - ---

Average disease intensity (per_"_entq S. Date of so,ying 

No. 2003 2004 
--

1. Second week of June 37.92 (37.98) 38.62 (38.38) 
. 

2, Last \veek of June 36.2.1 (36.99) 34,81 (36.15) 

• ----.~---..., 
Second week of July 29.51 (32.90) 30.67 (33.62) .). 

-- -

4. Last week of Jul\' 28.31 (31.13) 26.30 (30.R2) 
---- -- --

CD at 5% 3.62 3.49 ] _- -

The data presented III the Table -18 (Fig. 15) revealed lhal lninimum 

d i seasL' i !ltens i L \' \\ as 2 X. 3 I p .... r cent in 2003 and 26.30 per cent ill 2004 \\'hL'1l <:rop 

\vas SO\VIl latc in the season (Last \veek or July), \vhereas. InaXllnUI11 disease 

intensity 37.92 per cent and 38.62 per cent was observed \vhcn crop was so\vn 

early in bOLh tilL' crop season (2nd \\'eek of June). The disease intcnsil)! \v,as also 

high \vhcl1 the crop was further delayed in sowing (Last week of June) in bOlh the 

years. 

Thus, finding showed the in1portance of so\ving the crop when the best 

temperature and nloisillre conditions prescnt for rapid gro\-vth of the host to escape 

critical period of disease incidence. 

(b) Effect of different soil pH on disease intensity: 

In order to find out the irnpacl of di rferenl soil pH_ on disease intensity j 

expcrinlents were conducted in the glass house of the Dcpartlnent during 2003 

and 2004. The experilllenls \verc done according to the procedure described under 

'l\-laterial and M elhous', For this purpose, five seeds \vere so\vn in each pot 

(54) 
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{30CI11} LInd rc:pllcaled thrice. The rate of dis~ase int~nsil)' \yas f(:corcicd at thc= Linlc 

of har\'csting and results are sutlln1arized in Table -16. 

Table- 16: Effect of diffcrclI t soil pHon disease in te nsi ty. 

- - - - --

S. Soil pH Average disease intensil.y (Per cent) A .. vcra ge disease 

No. 2003 2004 intensit) 

1. 5.0 23.34 (28.85) 24..58 (29.67) .., 3.96 

, 5.5 28.52 (32.~7) 26.76 (31.12) 7 7.64 
._- -- ..... -. --r-.., 

6.0 34.82 (36.1.5) 35.18 (36.37) 3 _). 5.00 
- . 

4-_ 6.5 39_7'+ (39.U7) 38_67 (38.45) .., 
_'l 9.20 

- _-. ----
S. 7.0 31.7.+ (34.73) 32.96 (35.03) 3 2.85 
._- .j- . - -- - - - - r-- -
6_ 7.5 21.86 (29.93) 20.28 (26.74) 2 1.07 

--- --
7. 8-0 22.39 (27.65) 23.01 (28.05) .., 1_70 

- -- - ---

CD at SOil. 2.28 2.47 
-- -- --- - . ~ -- -- --- -----_-._..., --

The results presented in Table 16 (Fig. 16) revealed lhat the highest disease 

intensity \vas observed at pI I 6.5 follo\ved by pH 6.0 and pl-l 7.0. Least disease 

intensity \vas observed at pH 7.5 follo\ved by' pl-l 8.0, \vhich \vere statistically al 

par \vith ~ach other. 

Thus, the finding sho\ved the inlportance of soi1 pH in relation to disease 

devclopnletlt. 

(c) Effect of different soil anlendnlents on disease intensity: 

To see the irnpact of different types of soil anlendInents, the cxperilnents 

\vere conducted in the glass house of the Department dueing 2003 and 2004. The 

experinlcnts \\'ere deployed as per procedure described under '';'Material and 

(55) 



M 
o 
o 
N 

co 

1.0 
M 

N 
CO 
V 
M 

<D 
en 
N ,., 

..­
o 
M 
N 

en 
M 
N 
N 

<D 
CO 
..­
N 

- - -

. . - - ... .. . ". . .. . '_.' ." ' ....... ' 

. ..' 
_ .... , .. - ... - _..... .. . ... ...... . ... . ............ . 

N 
U'l 

co 
N 

o 
C"') 

o 
N 

o .,.... o 

o 
00 

o ,._ 

o 
<.0 

o 
U) 

I 
a. 

0 
(/) 

>. ..... 
C/) 

c: 
Q) ..... 
c: 
Q) 
C/) 

CO 
Q) 
C/) 

"0 
c: 
0 
:c 
a. 

0 
C/) 

+-' 
c: 
Q) 
~ 
Q) 

:t: 
"0 -0 ..... 
(.) 
Q) 

:t: 
w 
<.0 
-r-
C') 

u.. 



1\1 ethods·~. Eacb trealnlen{ \\'as repl icateu t]lricc. Average disease intensity \"'as 

recorded in both the years and results are SUlllllHuized in Table - 17. 

Table - 17: Effect of different soil amcndnlcnts on disease intensity; 

~ ge disease 

. No. sity (Per 

I Soil Average disease intensicy' (Per cent) Ave(43 
--anlelldnlents 2003 2004 iuten 

ent) 
co 

c .. 
'- --_. --. 

l. Pyrite 13.46 (21.44) 14.58 (22.32) 
-------

1 4.02 
--

N ("enl cake 15.36 (23.04) l6.76(24.1l) 1 
~------

0.06 
- i-- --- -- _- --... 

~-
Paddy' str~l\V 18.74 (25.65) 1_] 9.96 (16.53) 1 

--- --Mustard cake 21.25 (27.74) )'1 ..... 4 ')7 -1 2 - . .) (- .) ) 
--- - ---- --

(_ ~astor (.:'ake ::!3.14 (28.75) 24.38 (29.58) 2 

9.35 

1.29 

3.76 
- -

6. 
- ---~-- - I-- ---_------

GYPSUl11 27.95 (31.91) 28.85 (32.48) 2 
-----
X.40 

-
7. Wh~at Slra\,'" 31.48 (34.12) 32.69 (34.87) 3 2.0X 

-
8. Control 3 5.28 (36.41 ) 36.35 (37.06) 

-----

3 5.8 ] 
- -_---_--- ---

-~.------ -- . - . - . - ---r---CD at 5% 2_40 2.76 

It is evident fr0l11 Table-I? and its corr~sponding [-'ig. 17 that disease \.vas 

lninrnli7.cd in 'varying degree by the usC' of different SOlJ mnendrnents as ('onlpared 

to controL I-Iov·/ever~ disease intensity \vas reduced to a great extent with the 

addition of pyrite (20 tonnes/ha) as soil anlendll1enlS fullo'\.ved by necrl1 cake (30 

tonnes/ha) in both the years and they \verc statistically at par \vith each other. Rest 

of the soiJ alTlcndn1cnts \vcre in descending order 0 f Illerit as regards to disease 

intensity except ,-vhcat slra\.v \vhich \vas least effective and have nlaxilTIUlTI disease 

intensity. 

There [ore. it is suggested that the soiJ 3Inended \vi th pyri te and neCll1 cake 

\vould help in minimizing the disease as compared to others. 
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d. Erfect of different types of soil on disease intensity: 

Anthracnose caused by Co/lelolrichwn lindenllllhianwn is a 11lajor disease 

\vhien haIllperS lhe co\vpea production in the country. It has been observed that 

the pathogen have ability to survive in the soils and exhibits different reaction in 

oltTercnt soils. Theref()re. it \vas thought \\"orlhwhile to study' the effect of 

different types of soil texture on the incidence of the anthracnose of" coYvpea. 

To observe the inlpact of different types of soil on the disease intensity. the 

CXpL'rilllents wcre carried oul during (.:'rop season 2003 antI 2004 as per procedure 

described under "I\1atcrial and M£l'thods'~_ For this purpose five seeds \v~n: SO\VI1 

in each pol (30CI11) or each soil and replicated lhrice. The rate of disease illknsity 

was r~cl)nkd and rcsults ar~ sunllnariz~d in Table - I R. 

Table - 18: Effect of.different types of soil on disease intensity . 

..--~-- - - -- -----
S. Ty pes of soil Ave.·age disease intensity (Per cent) Average disease 

No. 2003 2004 
-

intcn s ity (Per 

CCllt) 
- - -

1 . Clay soil 16.34 (23.81) 17.54 (24.61) 16.94 
- -- ~ 

2. S il t loanl soil 19.28 (26.00) 20.38 (26.61 ) 19.83 
-

3. Sand)! IOaJn soi I 23.44 (29_15) 24.96 (29_97) 24.35 
-

4_ LO~lll1 soil 26_22 (30.79) 27.39 (31.54) 26.80 
_. 

CD at 5% 2.82 2.86 

I t is evident fronl the Table - I 8 and its corresponding Fig. 18 

thal the rnininllll11 disease intensity \vas recorded in clay soil follo\vcd by silt loanl 

soil in both the years and they' \vere statistically at par. The maXilTIUITI disease \vas 

recorded i 11 loaln soil_ 
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e. Effect of different doses of phosphorus and potassiunl on intensity of the 

d ise~,sc: 

To deten11ine the effect of phosphorus (P) and pOlassiulll (K) application 

on the severity of the disease an experiment \vas conducted at Vegetable Research 

Farnl. Kalyanpur of the University in Factorial R.B.D. by using the 111cthod 

described in the '"Material and l\1ethods". Different cOlnbinations of P and K 

doses \verc applied in different plots. Disease severity in each treatnlent \vas 

n:conkd at the tinlc or crop 1l1aturity and data thus recorded \"ere anal;/zcu 

stalisticall~". The results are being SLllI11nartZcJ in the Table - ] 9. 

Ta blc - 19: Effect of ph osphorus and potassi u nl 0 n disease in tc ns i ty. 

- -r - --- ----- - - -.- -

P/K 2003 Av. 2004 Av. 
~ - -- - - ~ .. -- - - -
Ku K 2U K-w , Kn K 20 K"o 

- --- -_. --- ------ -----.-~ ~~--

P(I 38.78 23.97 16.26 26.37 39.54 24.76 17J(2 17.37 
(38.5) (29.2 ) (23.7) (30.5 ) (38.9) (29.7) ( 24,9) (3 1.2) 

---- ------ -...-....... 

I J>JU 24.14 19.36 15.82 19.77 25.24 20.50 16.92 20.SB 
(29.4 ) (26.1) (23.4) (26.3 ) (30.1) (26.9) (24.2 ) (27.1) 

- ------

P(IO 17.30 13.42 13.02 14.58 18.02 14.96 l4.10 15.69 
(24.57) (21.48) (21.06 ) (22.37) (25.11) (22.75) (21.92) (23.2) 

1------- - ._--
Average 26.74 18.92 15.03 27.60 20_07 16.28 

(30.88) (25.62) (22.76) (31.40) (26.49) (23.72) 
~-- ------ -.- - --

CD at 5°/t. level of signi ficancc for the year 2003 = 1. 75 

2004 = 1.35 

The results given in Table - 19 Fig. 19 indicated that the disease intensity 

decreases with {he increase ill the doses of phosphorus and polassiuIll. The !O\vcst 

disease intensity \vas recorded \vhen phosphorus \vas applied (ii;: 60 kg/ha \vith the 

pOlassiulTI @ 40 kglha. The disease intensity in the c0l11bination of P60K40 \vas 

13.02 per cent and 14.10 per cent during the year 1003 and 2004. respectively. 

(58) 
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The highesl disease intensity \vas reconj~d in lreaunent cOIllbinalion P(,K o which 

\\'as 38.7 g per cent and 39.5-1- per cent d Llri ng 2003 and 2004. resp..:ct i vely 

follu\ved by the disease intensity in trealIll!.?Ill c0I11binations P30 Ko, P,}K:w and P:m 

K:w. respectively in both the years. 

f. Effect of different bio-agcnts on the disease incidence: 

(i) Effect of bio-agents as seed dresser on the disease intensity: 

Evaluation of bio-agents as seed dresser \vas nUlde according to 

appropriate proct:durc described earlier unJ..:r "JVlatcl"ial and Methods". 

The results obtained arc pn:scntL'"d in Table -10. 

l'able - 20: Effect of bio-agcnts as seed dresse." on the disease intensity. 

S. 
No. 

l. 

2. 

3. 

4. 

5. 

6. 

Antagonist 

TrichodernUl viride 

Trichoderlna harzianUl1l 

Trici1udcrJJlo \'irens 

PseJU/O}}1011(JS /lolirescens 

Bacillus sublilis 

Control 

CD at 50/0 ___ 1 
---.-----

-

---- -_-. --_---_. 
No. of ,\ veragc no. 
plants or .affected 

per plot plants pcr· 
plot 

---

20 3 
---

20 4 
_. 

20 6 
.- -

20 8 

20 9 

20 1 1 
- -

A\'~ Pcr cc lit 
(I)iscase 

intensity ) 

- .-
15.0 (12.5 

20.0 (26.5 
-

30.0 (33.2 

40.0 (39.2 

45.0 (42.] 
--_. . 

55.0 (47.8 

4.12 

9) 

2) 

1 ) 

J) 

3) 

7) 

It is a\"id frOIll the results pr~scnted in Table -20 (Fig. 20) that all the 

bio-agents \vere significantly superior over control. MiniIllUI11 disease 

incidence (15 %
) \V3S recorded in the lrial \vhcrc seeds \vcre treatt;d \vith T. 

vir ide f'ollo\\'t!d by T harziunUI11 (10.0<Yo) as regards to the nlanagclllcnt of 

the disease follo\ved by T virens (30.0{)/o). The high disease intensilY \vas 

noticed \vith P. f70urescens (40~/o) and Bacillus subtilis (45.00/0) \vhjch 

prov~d \\'orSl arnong all the bio-agents tested. 
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Oi) Effect of bio-agen ts as soil a ppHcan ts 0 n disease in ten si ty: 

To sec the effect of hio-agents as soil applicants. cxperilnents \verc 

conducted in plot size of 3 x 2 Ill. Each trcatnlcnt \-vas replicated thrice and 

ilTigaled periodically. The expcritnents \vere laid do\vn as per procedure 

[llentioned under '~Material and I\lcthods". Observations all disease 

inlensity \\'ere rcconled and data an: presented in Table -2l. 

Table - 21: Effect of bio-agents as soil al)plicants on disease intensity: 

Bio-agents AYerage disease intensity (per 

-- -- - -

! 
-- - ~~ --

I , Trichodernu/ vir ide 
') TrichodernlG harzianuol -'- . 
... Trichodernl0 virCI1S _, . 

----- -- --- ---

..j;... f'.';~l{(k)/}lo!1as /lvuresccl1s 
r----- -- ---

5. Control 

CD at 5% 

- - ---

2003 
--

18.72 (26.59) 
-----

2[,18 (27.40) 

24.0 I (29.28) 
- --
2X.10 (32.07) 

-----

36.92 (37.04) 

3.20 I 

cent) 
- --

200 04-

]9.38(2 (").07) 
-

22.46 {2 
--- -

25.82 (3( 

X.16) 

1.53) 

2.93) 29.56 (3 
---

39.24 (3 < X.S2) 

3.50 

--------1 

It is c'\'idcnl rro111 Table - 21 and its corresponding Fig. 2] that aU 

lh~ trcal1nen ts \\'cn~ sign i ficanlly supe:rior in tl1ininlizillg the i nc id~ncc of 

anthracnose of co\vpca over control. Mininlulll disease intensity (18.72 & 

19.38 0/0) in both the years of the disease \vas recorded \vhen soil was 

incorporated \\-'lth T viride forrllulatiotl. Ho\vever, the second best bio-

agent \vas T. harzianzlIl1 follo\ved by T. virens as regards to lhc 

rnanagCl11ent of the disease. In case of bacterial bio-agents, fonnulation of 

P .170 urescens proved least cffec[i ve. 
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DISCUSSION 

Vegetable crops have renlaincd as a Inainstay of Indian econonlY for 

centuries. This is because of ils high nUlritivc value and fanning an integral part of 

daily diel of the pred0I11inantly \"Cgclarian population in India. Over the last three 

th:cades of high yielding varieties era, Lht: lnagnitudc of ·vt.:gctable production has 

not been proportionate to cereals and r~Jllain~d alJllost stagnant. As a result of ever 

increasing pupulation or the <,:oulllry. the per capita availabi lity or v~gl:tables has 

bl:cI1 sho\\ 11 a:-; sharp Jcciinc ill rccL"nl past. Anlung the- nu~ior factors li!11iting th('. 

proJu~ljOll ur CO\\'p.:a. probklll or diseases is the 1110st irnporlanl OIH':. 

}-"C\V diseases of this crop. \\·hich \VL-re of lllinor ilnporlc.U1CC, no\v have 

asslllllcJ seriolLs proportion and several nc\\· dis~ases have COlnc into prolninancc. 

The anthracnose disease of Co\\·p;.;a is one of the sut:il discases. During the COUl"st! 

of surveyor co\vpca diseases at KUllpur and adjoining areas, illlportanl varielies of 

co\vp~a \\'ere found Il10deratcly to heavily infected \vilh anthracnose disease 

caused by ('olfelalric/nun Iindel1lUfhiaJ1ulJI (Sacc. & Magn.) Brie. & Cav. 

Despite the introduction of high yielding varieties and in1provcd cultural 

practices~ production of co\vpea per unit area is still low·. Thcrcrore~ il is essential 

that due il11portance should be given to co\vpea crop for stepping up its production. 

As is evident froln the available literatllre~ there lS only report of the 

occurrence of anthracnose of co\vpca but no infonnation lS available regarding 

lnajor asp~cts of the disease like perpetuation and spread of the patbogen, varietal 

screening and various methods of Inanagement \vith ullilnate ainl of finding oul the 

beSl control measures. 



Under natural conditions the disease lllani rests itself luainl): on lhe leaves 

but in severe cases it nlay also appears as Ininute. circular to irregular spots 

scallcred un leaf lanlina. Th!2sC spots are light brovvn 10 dark bro\vn or reddish 

bro\vn in colour. In the beginning, these lesions relnain separate but later on, 

coalesce to fOrIn large necrotic, circular to rectangular spots on leaves \vith shot 

holes \\-chich Illay also cause defol iation. The ksions appear on pcLioles rlr,; snlU 11 

and reddish bn)\vl1. On steIn, the s),lnptolllS appear as light grey, \vater soaked and 

irregular lesions. \vhich later hC:COll1CS rust)· bro\vn and enlarge up to 2-8 111111 in 

d iull1CtCr. ()n pods the SYlllptOlllS appear as. sn1a 11 reudj sh bro\vn hI otches, \vh j ch 

lilt~r llLTOll1L· light brown Ln grayish anu in ad\"'-lIH.:l;! .stages~ they Inay' produ\.:c 

nUnH.TOliS frui ling bod i cs (acen'ul i). The SYll1ptOlllS appear on the co\vpea plan ls 

arc lllorc-or-]css si 111i lar tf..) tlll)SC as dcscri bed by' 13a i ly el al. (1990); Rahlnan el al. 

( 1999) on l_ablab and Paula - JUllior cl 0'- (1994) on Phascolus vll/gari.<;. 

D iscast.! survey (.:(Jnductcd i [l four d istril:t 0 r U tlar Pradesh Juring the crop 

season of co\vpca in 2003 and 2004, C-"ollelolric/llun lilldcl1111lhianzflll \vas fOllnd 

invariab 1y associated \vi th the cO\"/pea p [ants of different stages. No previolls 

lnfurlnation is available abollt the prevalence and severity of the disease under 

present conditions of cow'pca crop husbandry and intensive cullivatioll_ It is likely 

thal the population of the fungus 011 the soil surface and plant residue has gradually 

built up higher and is rnnking its presence fell \vith the occurrence of the 

anthracnose of co\\'pea. 

During the course of present investigations, disease sanlples \.vere collected 

bj-" personal visit and S0l11e sUlnp(cs \-vere obtained through plant pathologists and 

other scientists \vorking at different research centers. According to present findings 

disease incidence at different places \-vas quite high during crop season. This n1ay 
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be due to favourable en\-ir0I1l11enlal \.:onditions or the pathogen lllUY be 111lH'l" 

virulent or the interaction of both for the develop[nent of the disease. 

During the in'\-estlgation~ disease saInples Vi/ere collected fron1 fields and 

isoiatlons ,,'ere Inadc- fnlln thenl. l-hese isolations yieided the fungus, 

CofletolrichzlIll lindenluthianuln (Sacc. & Magn.) I3rt. & Cay. Pathogenicity tests 

• 
\vere then calTied out on co\vpea plants by arti ficial inocul ati on to exatn i nc the 

pathogenic behaviour or the isolated fungus. In paLhogenicity tests, it produced 

l)'picaJ anthracnose synlptOJnS on inoculaled plants and lhus proved lhe Koch· s 

postulates. 

i\ ft C't" iso] at ing the pathogen frnn1 d lscascd p I ants. its 111orpho logical 

chara(.:t~rs \\'ere studied. Accordingly, the fungus produced branched, scplat~, 

hyaline luyceliulll in the beginning. \vhich laler bcr..::on1cs grayish black in coJour. 

The acerv ul us is 11105tly glabrous. nleasuring I 50-250 I.un and dark bnnvll to 

grayish black in colour. The setaL: are dark bro\\'11 to black in colour, 1-3 septate 

111casllring 30-100 x 4 -9 p111 in size and 2-15 in each acervulus. Conidiophorcs arL' 

h)-paline, shorl, Cl-ect. unbranched and arranged in definite laY(!fs on the surface..:: or 

strolnalic li~sues, They arc packed together, Illeasllring 10.5 -16.5 x 2-3 ~lln. 

Conid ia produced in pinkish l11asses are single celled, hyaline., oblong to 

cylindrical \vith rounded ends or \vith one end s(ightly pointed rneasllring about 

I 1-20 x 2.5-5 ,5 ~lnl. Thus, nl0rphological characters of the fungus closely 

rcscI11blc \\' ith that of described by Corda (l9 3 1); EnlITIctt and Parbcrry (1975). 

Kno'.-vledge of cultural characteTs of a is of great help In 

understanding its behaviour lo,vards host under varying conditions. On the basis of 

conlposition~ there are {\\·o general types of lnedia, natural media that are 
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COlllposeu of entirely nalul-al products and synthetic l11cdia of kno\vn C0l11position. 

In the preset study ~ Potato dextrose agar lneditlIl1 (PDl\) \vas used as basal lllcdium 

for cultural and lTIorphological characters and it \\'as round to be besl one follo\,ved 

by' Richard" S 11l(:di tun for the vegelali\'~ gro\vlh and acervuli production. (-Iov"iever, 

least gro,vth of the pathogen ,vas observed on host extract InediulTI. On resl of tbe 

media, its gro\\'th .... caried fronl nf0c!erate to good. The-s~ findings are in agreen1cnt 

'with the findings of I 101 denlan ( 1950) and Pria c' n/_ (1997)_ 

[n generaL the production of acervuli b)' the palhogen varied frolll exccJlcnl 

to poor on different Inedia_ l'hc produt:tion of acervuli (sporulation) \.vas good not 

only in those fIlc-diu. \-\'hl(.;h suppol1ed goou Inycelial gro\vlh but also on ()<:llnlcal 

and Kirchoff"s Jlll.'dia til \\'hieh generally Jess llly'celia1 gro\vth occurred. 

()n the basis of di fTC-rent Juorphological ant! l:ultural charact~rs, th~ rungus 

associated \vith the anthracnose of co\vpcn, IS idcnti ficd as ('o!fe{oirichUln 

lilldcJI1UlhiallUJ11 (Sacc. (.~ Magn.) Bri. & Cav. 

In the studies pertaining to the sunlival, prinlary infection and se("ondary 

spread. the pathogen \"as found to survi ve through diseased p lanl debris, sc~Js and 

infested soi1. The pathogen could SlU-""(VC and rClnain viable for Seven lnonths 

under laboratory conditions and nine lllonlhs in field conditions in infective stage 

in diseased plant debris, \vhich served as prin1ary source of inocululn. 

The presenl results arc n1ore-or-Iess silllilar to the findings of ()nesirosan 

and Sagay (1950), \vho repol1_cd that C. lindernuthianurn survived in diseased stelll 

tissues either left on the soil surface or plo\ved under. The present investigations 

are also in agreelnent w'ith that of Thakur (1992) \-vho also reported CoILetotrichun7 

lindennahianunl surviving to next season on mungbean crop residue in soiL 
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Besides thesJ.:. the present in\.:estigations are also agree \vith findings of Dillard and 

Cobb (1993). \\'ho reported C~. lindeIJ1UlhianUIJ1 on bean \vhich over \'o'inlers on 

plant debris ly ing on soi I surface. 

Seeds play an ilnportant role In sun.,i\·al and dissenlination of Jnany plant 

pathogens. In the present iIT\'estigation seed borne nature of the pathogen was 

• 
exan1ined in seed sanlples obtained froIn aftected plants sho\ving characterislic 

disease sYlnpt0t11s. Th...: pathogen \\ as detected frOlll naturally infected seeds by 

plating thell1 on potalO dexlrose agar I11Cdiull1 (£lDA) and by standard blotter 

nlcLhoo. In case of PO/\. 22.50 per cent seeds \vere found in icclcd \vhilc 24.25 per 

cent seeds \vere observed infcctc-d in case or standard blotter JllClhod, \vhcrcas, tbe 

palhogl.:11 I..:ould not be Jetcctcd [rolll lht: l.:ontroL L:-..:.perinlents \vcrc alsl) conducted 

to dct~nninc the lo~atiol1s of the pathngc:n lor its survival through seeds. In the 

present findings the pathogen \vas found Lo survive in seed coat, l.:olylcdons and 

entbryo. The role of infected seeds in the JCVdOrlllcnt of the disease in the next 

season s(}\vn crup \\'as also estahlishl..?d in pot t.:ulLurc cXperi1l1cnl. Prasanna and 

Ranla Prassanna (1980) reported C'. lindenlltlhianZlIll survi\.!ing in co\.vpea seeds. 

The present findings are also corroborated by the observations or Prassanna 

( l(85)~ Ravi el at. (1995); Sharnla el al. (2001) and Qandah and AI-MollHU1Y 

(2003). 

The observations that the plants gro\vn in pots containing either infested 

soil or diseased planl debris \vith sterilized soil, expressed disease syn1pt01l1S and 

confinned that infested sod and other plant debris harbour lhe pathogen and play 

an important role in devcloplnent of disease in the next crop season. 

Studies on the secondary spread of the pathogen revealed that secondary 

spread look place through the spore (conidia) formed by the pathogen on infected 
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plant pans. Under natural condiLions a large nUI1lher of acervuli are fanned on 

in reeled p [ant parts by the pathogen. The acely·uli release nlllnbcr 0 f conidia~ 

\vhich cause secondary infection \vhen transported by air frOITI lo\ver leaf to upper 

leaf and {""ronl one plant to another plant. 

in \'irro study on biological control or c. lindelnuthial1utn ,vas caITied out 

by uSIng antagonists I ike Trichodenna vir ide. Trichodenna harzianuf"n. 

Trichodenna virel1s, PSeUdOIJlOnl1S flourcscens and JJacillus j'uhtilis by dual 

cut tll re Lel..:hn iq ue. J\! I thl.' bi o-control agents i nhi bi ted Inyce] ial gro\vlh 0 r pathogen 

lo a great c:\':lcnL Tric/iot/crJlla ,·jride exhibit~d the llulxilnunl antagonistic aCLivit).: 

causing an inhibition or 81.50 per cent in the gro\vth or pathogen foi[!.)\veu by 

Tric/Jodl'rlU(/ harzion lon. Trichodenna Virens and P.'·;eUdOIJIOUU.\' j/oure:.;cet1s 

\vhcrcas. Bacillus subl ilis sho\Yl.!d the 1l1ini l11tlIll antagonistic ilcli vit v. S il11ilar ._ ".~ 

results arc a] so l"l..!ported by Ban'os ct a/_ (1995) ano J cya lakshnl i el ai. (1998). 

Breed ing i()r disease rcsi stanc~ is an l nlporlan l and the fi rst 1 inc lT1Cas LIre to 

conlrol a uiscasl..!. This [nL~aSL1re is not only Silllplc, practical and efTct..:tivc but also 

environn1cntally safe and sustainable, \vhich saves tiJne and energy and also lo\vers 

the cost of production. ()ut of 80 varieties/cultures of co\vpca w'ere screened. 30 

"ariet ies/cult urcs rCllla ined res Istant to I110deratc 1)' resistant against lh<.!' disease 

under natural conditions for h,"o consecutive years 2003 and 2004. When these 30 

varieties/ cultures '.vere further subjected to screening under artificial inoculation 

only 7 varieties/cultures viz .. RCV-7, RCV-326~ Scl-16, BCKV-2, Pusa Rituraj, 

M-278 and NP-l \vere found to be resistant and 10 varieties! cultures viz., M-120, 

M-441, M-462" Co\vpca-263" VS-15, P-1270. Pusa Koma L~ M-390~ P-28 and 

BCP-3 \~rere proved moderately resistant \vhereas~ the relnaining varieties/ cultures 

\vere graded under 1110derately susceptible to susceptible. The preseni findings 
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enlphasizcd the need for further evaluation of more nun1ber of genotypes. ag.ainst 

the disease ~o as lo gel _genotypes \vilh high degree of resistance in conlhination to 

high yield potential. The present results also supported the findings of Sohi and 

Ra\val (1983). Adebitan el a1. (1992) and Adebitan and Olufajo ( 1998). 

SO\\'ing date is a cullural l11easure for crop disease Illanagcl11cnt. It reduced 

the period oyer \vhich infection agents (propagulcs) 1l1cet the sllsceptible stage of 

the host. If the envirOIU11cnt is favourable for the pathogen, the saIne as for host, 

disease incidence \\'ill likely to be high, but it is also possible that the hosl can be 

gn,)\\'ll at a 111llCh \\ idt:r range of tCIllperalure and hlUlliuily \vbich ]11(1)' not be 

favourable for the pathogen. This dissin1ilarily ill favourable envirOlllTlcnl for hosl 

and pathogen can be explained for disease nlanagclllcnl. One of the 1l1Clhods to 

achieve lhL" reasonable 111(ln.Hlenlcnl of the discas(' is to alter the date or so\vlng so 
~ , ~ 

thal the sllscc-ptibll.:! stage of plant gro\vth dot:s not coincide \Vilh the cl1Vir0I1I11cnt 

highly favourable for the pathogen. 

I n order to kIlO\\' the clTcct of di tlcn:n t dale of so\vi ng 0 r Co\\:pi.!a Oil 

the disease intensity, four different dates of so\ving \verc taken for observing the 

disease occurrence. The InaxinlUlTI disease intensily \vas observed \vhcn crop \vas 

so\vn early in season (2nd \veek of June) and it gradually decreased \vith the 

increase in so\ving dales. The disease intensity \vas lo\vest \vhen crop \vas sown 

late in season (Iasl \veek of July). Thus, the finding confirmed that the crop should 

be gro\vn at that time \vhen best temperature and n10isture conditions are present 

for rapid gro\vth or the host to escape the critical period of disease incidence. 

These observations arc also according to the findings of Thakur and Khare (1990) 

\vho reported that late so\ving of co\vpea reduced tht! disease incidence caused by 

Colletotriclull11 hnden1uthianlun in cornparison to carly so,ving. 
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Studies ,vere carried out to see the effect of di fferent soil pi 1 on the disease 

occurrence Juring crop season 2003 and 200-1.. It \vas observed that lllininlulll 

disease intensjty \\"as obser .... ed at pH 7.5 fullo\\'cd by' pI I 8.0. \\'hich \vere 

statistically at par \vith each other. The maxilTIu1TI disease intensity \\'as recorded at 

pIJ 6.5 follo\vcd by pI-I 6.0. Thus, it \vas clear CrOlTI the cxpcrilnent lhat high soil 

pI-I reduct: the disease intensilY· Choudhary (1957) and Chandrasckaran and 

Shanll1ugan (1984) also reported Sa111C type of results on different crups \v'ith 

different causal agents. 

In order 10 Set: tht: i 111pact 0 f d i lTer~nt sui I anll!nUllll!nls on the d i seas.e 

antensity. seven different soil atllcndll1Cnts \vcre used. MiniInu1l1 disease illtcnsiLy 

( ] 3 .46~o and 14.5 RO/o) \vas obser'-!cd ",,'hen SOl l \vas alllcnded \vi th p~' ri tc (20 l/ha) 

f'o II o\ved bv ne:ell1 cake (30 tiha). Soi I aJl1cnueu \vi th \vhcat stnn\, \"vas f(HIIHJ least . ~ 

elTcClivc ill controlling the disease in both the years i.c. during 2003 and 2004. The 

present results also supported the findings of Sandhu (1992) and Singh el al 

(2006) \\'ho \vorkcd 011 different crops. 

In onlcr to finu out the l!ffcct of different types of soil (texture) Oil disease 

intensity~ the pot culture experinlcnls \\'ere carried out under natural conditions. It 

was observed that disease intensity \vas InaxiiTIU111 (26.22% and 27.39 %) in 10£1[11 

soil. \vhcrcas, it \,·as (llinin)lllTI ( 16.34% and l7.54 %) in clay soil in both the years 

follo\ved by silt loan1 soil. These findings are in accordance \vith the results of 

various \vorkers (Srj",rastava and Kamtham, 2002 and Ghasolia e( a1. 2004). 

8y enlarge, the nutrition of a plant deterIllines the resistance or 

susceplibilit)! to disease. Non availability of S0l11C nutrient eleInents to the plants 

may result in proneness to diseases, \yhile extra availability of SOIne other nutrients 

also increase disease susceptibility. The effect of phosphours (P) and potassiunl 
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(K) on disease intensity has been extrenleiv worked OLlf: hecause of their linllted - -

3'\'ailahility in soil in cOIllparison to their large quantity required for OptilTIUlll plant 

gro\\lh. Present stud ics also deal with the e ffeet of phosphorus and potassi UIn 

appl icat ion in Co\\"pca crop on severity of anthracnose. 

The results of study revealed that the disease intensity decreased 

wilh increase in doses of P and K. The lowest disease intensity' \vas recorded \\I'hen 

phosphorus \vas applied (~~I 60 kg/ha with pOlassilllTI I~r~ 40 kg/ha. The disease 

intensity' in c0l11bination P(}oK.1O was 13.02 per cent and 14.10 per cent during the 

year 2003 and 200 .. l_ rcspcctiycly. The highest disease intensity was recorded in 

treatment PoKo\vhich was 3X.78 per cenl and 39.54 per cent during 2003 and 2004, 

rcspc\:tivcly, fi:)llowcd by tht: disease intensity in In:atnlt,;nt cOIllbinatiolls like 

P}oK o, PoK::!o and P3-UK:!o, rcspccti\'cly in Doth the years. These invl.:stigations 

sIHnH.'U that a halanced cornbinatioll of phosphorus and potassium helped in 

11linimizing lhe disease inlcnsil)/. The present \vork is related with lhc \vork done 

by Adcbitan (_ 1996) \\'ho also reported lhat application of phosphorus decreased the 

disc~lSC < 

Studies \vcre conducted to find out the best bio-control agent as seed dr~sscr 

in the pol culture. All the bio-agents were significantly superior in Ininilnizing the 

disease l)ver controL Trichuderma viride was ITIOre effective in Ininilllizing the 

disease as it exhibited only 15 per cent disease incidence as conlpared to control 

(55 per cent). Next effective bio-agents "'ere r harzianum, T virens and 

Pseudomonas j7ourescens. The leasL effective bio-agents \vas Bacillus subtilis. The 

presenL findings are silnilar \vith the results obtained by Gaik\vad e! al. (2002) and 

Ravi el al. (' 1999). 
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Studies \\'cre also conducted to find out the best bio-agents as soil 

applicant in field experitnent. Trichodenna viridc. T harziallunl, T. viren.o.,' and 

Pseudo/Honas /louresceflS \\'ere signi ficantly superior in reducing the disease . 

Trichoderma viride ,,'as 1110St effective in reducing the disease as it sho\ved only 

18.72 per cent and 19.38 per cent disease in both the years, respectively \vhcn 

applied to the soil before so\ving. 

Present results are in accordance \\.rith the observalions n1udc by Ravi el al. 

(2000) \vho also reported that T viride and P. jlollrc",,'ccl1s as soil applicants for 

elTet:tivc lllanagenlent of anthracnose of French bean. Adchanjo and l1unkok 

(2{)04) ohlained an ~rr,-=cti\'(~ control of C. lindcmuthianWll of cowpea through bio­

agenls like Trichoderma .... 'in"de and Aspergilius niger. 
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SUMMARY 

Co\\vea r Vigna unguiculata (1..) \Valp.J \\"hich is also kno\YJ1 as ~ lobia \ is 

an ilnportant vegetable as \\'cll as pulse crop of Indian subcontinent. Endov .... ed \vith 

severa] un iquc charac(cristics~ co\\'pea finds an irnportant p lace ill the farnling 

s ys tl:lll adopt~d by' slllaJ L lllCdi lUll and large sea I c f[lnnerS in Ollr country. Its green 

seeus and tender pods arc used as v~gctahle< Since il is a legUJllinOllS crop. it 

facilitales synl bioljl; nitrogen fixation in soi I and restores soi l feni lity·. Being a 

crop 0 f such i 11l]l1l.~nsc \'a] UC~ Cl)\\"pca needs cY<..:ry cndt:avour lo ohtain i ts bCLt~T 

\' h. .. : 1 LI per hL"ctan:. /\ Inong the Inajor cons lra i n L~ for the J on· prod llct i 'I. .. j ty 0 r l h is 

cr(_)p~ di<s~ascs or diflcrcnt origin are the t11Uln. It is in this contcxL lhe prcs~lll 

investigations \vcrc carried out (0 find out cfTcCli\'c disease rnanagcrncnt strategies 

for tht: 111anagcn1~nl 0 r anlh racnosc of C()\\"pc.a. 

During Stlr'~:cy~ i 1 \\'as found that 1110S( 0 r the i JllpOrlant varieties (1 r cO'l.vpca 

\verc nloderatelj' LO heavily in reeled \vilh anthracnose caused by C~ol/e{()lrjchunl 

/indcnHilhiQnUnl < The disease l$ characterized by the appearance of lllinLltc~ 

circular to lrregular spots. scattered on leaf h.ul1ina. l~hese spots are J ight bro\vn to 

dark bro\vn or reddish bro\\·n in colour. Initrally these lesions relllain separate but 

later on coalesce to fonn large~ necrotic~ circular lo rectangular spots on leaves 

\vith shot ho]cs~ \vhich lllay also cause defo[iation. SIl1all reddish bro\vn lesions 

also appear on petioles. Several light grey~ \vater soaked, irregular lesions also 

appear on steIn and becoJne rusty bro\vn in advanced stage. On pods the sytnptoiTI 

appears as s!naII. reddish bro\vn blotches~ \\·hich later become light bro\vn to 

grayish colour and later on~ nUIllerous acervuli arc also produced on it. 



To kno\\" the prevaknce of the: disease. survey \-vas conducted In four 

districts of U.P. It \vas found that crop suffered frOlll the disease in varyLng 

degrees. The disease intensity ,"'as as hjgh as 43.RO p~r cent in Student's 

Instructional Fann of the University during the crop season 2003 and 2004. In all 

the districts surveyed, the disease intensity ,vas at its n1axillluln during the Inonths 

of July and Septelnber (2003 and 2004) ,,,'hen "'cl:'"'ironnlental conditions \,vere 

fa\.'oLlrablc- . 

To StuJ)' the I1101-phological characters or the pathogen, it \ ... ·as isolated on 

potato dextrose agar I1h!diulll collected fronl four districts. It \vas observed that 

tnycdiull1 of isolated fungus \vas branched, sl::ptatc. hyaline but laler beC:OlllC 

grayish black in colour. Acervulus \vas globrous 111casuring l50-2)0 J.un. darK 

brO'Vll to grayish black in colour. Setae \vcrc dark bro,vn to bla<":K, 1-3 septate 

tlH!asuring 30-100 X 4-9 ~lnl in size anJ "arY'ing in nUlllbcrs. The coniliiophorcs 

'VCTC' 11ya] int:. short. crecl. unbranched and arranged in definite 1ayers on th~ 

surface nf strolnalic tissues packed togelher [l1casuring 10.5 - 16.5 x 2-3 pill. The 

conidia \vere single cellcd~ hyalinc~ obiong, cylindrical with rounded ends or \vith 

OI1~ end s~ighl1y pointed and 1l1easurillg about L 1-20 x 2.5-5.5 ~lnl. 

The qualitative as ,vell as quanlilati'lc gro\.vth of the pathogen \vas observed 

on eight different solid and liquid nlcdia being of natural, synthetic and sen1i 

synthetic in ndturc. The Inaxi01um radial gro,"vth of the fungus \vas obtained on 

potato dextrose agar ll1ediu1l1 follo\ved by Richard's agar Inediu1l1 'while the least 

gro'\vth \vas obtained on host extract agar lnedium. The aceD/utus fonnation ,-vas 

excellent on both the InediulTI in ,-vhich the vegetative gro\vth \vas also good. 

MaxinlUn1. \fcgetative grov,,·1h of the fungus \"3S harvested in Potato dextrose ..... ._, 

111cdiul11. It also supports excellent devdopnlent of acervuli (sporuJation). 

(72) 



In studies. pertaining to the suryj\"aI of the pathogen. it \vas obser\"ed that 

the pathogen could sun:ive through diseased plant debris for 7 months under 

laborator)" conditions and for 9 ITIontbs under field conditions and \vas able to 

cause infection in the next season gro\\"n crop. The pathogen could also sur;jve tn 

seed coal. cotyledon and en1bryo of inrcct~d seed and hence carry the disease to 

the nc~t crop season, Like seeds Gnd diseas~d planl J~bris~ in fested soi 1 also playa 

KL;'· ro Ie in survi ... 'al of the pathogen in the fonn 0 f acc-rv LJ 1 i. 

Secondary sprcaJ of the- p;Jthog~n took place by llleans or air hurn..: spores 

(COil io i a). The accr\<'u! i f(Jnned un in !~ct~J plant parts n: le3SC Cl)n i d ia in ab unda nc~ 

and he i ng. III i 11 U ll!' in size. lhl.!st: coniLl i J. an:: prop~ I kd bY air currents In Ilew 

i 11 r~!..: 1 i l H 1 t) ~...: tI rs . 

Eflica.-...:y of bio-agcnts likl.! Trichoderl1Ul viride, T. !uu'= ian ZUIl , T. viren)", 

P."ie ud0l110n(Js jluurl!scens and Bacillus subl if is \\'crc tl!stl.!U u nJer I uhoratory 

(;ond i t ions aga i !lst the pathogen. It \vas obsl!rv~u thal at I tht; bill-agenls t~sl~U. 

inhi b i ted the gn)\vth or lcst fungus. Ho\vc\'l:r, T. viride cxhi bi ted the n1:.lxi 111 Uill 

antagonistic activity follo\vcd by T. har::ianzun, T. VJren...,·, Pscut.i0f110naS 

./1ourc .... -ccns \VherC3s least cffcc.::tivc bin-agent \\.'as Bacillus sllhlilis. 

Screen j ng 0 r 80 \·ari~lic.;s/ cultures 0 r Co\\'pca \vas carri c-u l)l1l II nd C'r natural 

eonui tions in t ,,"'0 cons~cuti ve )'cars i.C'. 2003 and 200---L The 0 bscry atiun l)(l J iscasC' 

intcnsl ty rc\·c31cd that none 0 f lhe \"arieti~s/ cultures \\ as fDund i 111111 unl: to 

anthracJ1nsC' IlH' Lh~ 1\\'0 consccl1li'\ e years. Out of XO varit..:tics ...:ultun:s Si .. TL"t:[1Ld su 

[H. 3 {) \'ari eli cs I eu llll res \ver..: found r('s istan t to lllouc-r:Jtc 1 y res is L1Tl t. 1 n l hI..' th i rd 

year (:OO 5), l h..:sc 3 n \'3.r1 etics/ C'ullllrcs were inoe u I ated art i fi ci a} 1 \ . Til ~ \-~lI'iC't i cs! 

~1l1t Ufe:') j'pund CllIlS i Sh.'IH I Y res i ~l an l (l) I h(' J i sease \\"~TC' R. C \. - :- - R C \' - _3'::: (1. S L:' I. --



16. (3CK V -2. Pusa Rituraj. M-278 and NP-I. These varieties! cultures may be 

further used in breeding progralnn1e against the present disease. 

In the prescnt tilne~ cultural practices are (he safest and cheapest tool of 

tnanagc111cnl of the diseases \vhere there is restriction in the usc of cheJllicals as 

rhey arc i nj llri OllS to h lUll an hL'a hll and hazardous to en VirOllITICnt \' iz.~ a I tcrnati on 

In uatc 0 r so\vi ng, so i I p!-1. soH al11en0l11Cn ts. so i I tt.::'xture an d di nercn t uoses 0 r 

phosphorus and potassiUIl1 \vere c\'aluated 10 see till!lr effect on disease intensity. 

[) i rr~n:11 t dales 0 t" sO\\'i ng. 0 r the crop had a great i III pal2t on disease 

Ol:Cl1rr~nl:c. M inillluin diseas(.! i ntcl1si ty \\"3S obscn'cd \ ..... h...::n lhe l:rop \\"as so\\'n in 

last \\ cc-k 0 r J uty \vhcn:as it \vas i ncrc:.lscd "h~n the crop \\';,_}S so\\'n ear] y. 

Si....: di rrcr~nl soil pI I \\'.:re t~S(~J. in \\'hicl1 Inaxinllull Jisc.=asc it1t~t1silY \vas 

obsen cO al soil pI I 6.5 folh)\\"cu by 6.0 and IninLlnUll1 Jisc:asl! intensity \vas 

obsl.!rvcu at soil pl-[ 7.5 and pI I 8. High pit \vas nol favourable for gnnvth of 

Manugcrllcnt of the disease by sol[ arnt.:ndlncnts rcvcar~d that mlnltllll[n 

disl.;<1se incidence (13.46~/o and 14.58~-O) was rt.!cordcd \vhcn soil \Vas arncnucd 

\\- i til pyrite- (~O tonnt;s/ha) in both the y:ears. 

(JUl 0 r d i rrC'n:nl soi I Ly p«.:5 (text un:s) lC's (elL J isc~sc inlcns i ty "aril;d froln 

16.9-1- lO 26.80 pt:r cent In bOlh lhe- years. I lo\y~\"~r. i l \ViJ.S [lli n i ]11U111 ( I (-,. J 4 !YtJ an u 

17.5-1-°0) in clay soil und 111<JxinlUlll (~6.22uo anJ 27.39n il) in IOatll soil in bOlh th~ 

Thl..! (! ITect n r J i rte-rcn l Jose::; \) f rl1l1sp horll~ anJ potass nUll on u iSL'asL' 

inh..'nsil\" rC'\'~akJ th,;,_ll highL"st disC'ase intensiLY (3~.7~no L\.:. 39 . .5-+° 0) \\;t:-: r~con.kd 

in In.._':lllllcnt P;~KlO \\ hL'rl._' phlhPlh)("US and Pllt~hSilltll \\ LTC Ih)l ~lppli>.:d. 11(.)\\ "':-\"':1'. 



application of increasing doses of both phosphorus and potassium resulted in 

d~crcasing incidence of the disease. The disease intensity \\"a5 found the lo\.vest 

( 13.02 % for 2003 and 14. I O~/O for 2004) \yhen 60Kg of phosphorus '.vas app [j ed in 

conl b i nat ian \vith 40kg of potass i UlTI per hectare. 

Studies on the effic:H:Y of bio-agents aguinst Co lietolricil urn 

/indenllili1ianzf}ll as seed dresser and soil applicants sho\\"cd that Tric/;odenna 

\'il'ide \vas n10st cffectlYc in bUlh the expcrinlcnts. 



ABSTRACT 

Co\vpea is used as vegetable as ,veil as pulse crop in Indian subcontinent. 

A1TIOng the major constraints responsible for ~O\V productivity, diseases arc the 

main and Anthracnose j s one of thenL During surve).' ~ it \vas found that lTIOst of 

the co"\vpea varieties/cultures \'vere infected \vith the disease~ under study. Oi sease 

appears as minute~ circular to irregular spots on leaf latnina bro\vn in colour. 

which later spread on petioles~ t\vigs and pods. MaxilllUl11 disease intensity \vas 

43.800/0 at Students Instructional Farm in both the years in the month of July to 

Septelnbcr. Mycelium of the fungus ,vas branched. scptatc~ h)'line \.vhich later 

becolllcs grayish blrsck in colour. J\cervuli globours. lSO-250p III in size: setae 

1-3 septate. 30-100 x4 -9 ~ln1 ;n stzc. Conidiophore arranged in uefnite layers and 

10.5-16.5 x 2-3 ~lIn in size and conidia arc single cel1cd~ hyline '\vith rounded ends 

and 1 1-20 x 2.5- 5.5 ~Ull ~n si7:c. MnximuIn vcgetativC' gro\vth of the fl1ngu~ v·/as 

ohserved both in solid and 1 iquid Potato dextrose Jl1cdilUll. Puthgocn could sllrvivt: 

Lhrough dis~.ascu plant debris for 7-111onth untkr laboratory conditlons and 

9-nlonth in field conditions. The disease is internally as \vell as externally seed 

horne. Secondary spread of pathogen took place hy lllcans llf conidia. I\nlDng the 

bio-ngl:01s tested aga i n st fungus. T. riride ('xh ibited nlax i 111 tlln antagonist icc JTcct 

C(1\\'']1Ci:l varjt:tics/cu~tures. Like ReV -7 ~ Rev -326~ Sc1-16_ BCK V -2. Pusa R itura_}. 

M-278 & NP-7 \\,cre. resiSlnnt against the disease. In late so\vn crop (I ~ast \veek of 

July) the disease~ intensity \\'as lo\v in cOlnparison to carly so\vn second \vcek of 

June crop. Maxinluln disense intensity \vas obSCfyed in acidic soil at pIl 6.5 \vhile 

"disease intensity \vas lenv in alkaline soil at pI-I 7.5 and 8.0. rvlininlUt11 disease 

intensity \vas recorded \\'hen pyrite \vas applied (i]! 20 tonnesl ha. In clay soil the 

disease intensity \vas lo\v (l6 .34 and 1 7.54) \vhile in IOaiTI sod it \vas found 

nlaxin1UITI (26.22 and 27.39). f\pplication of higher dose of phosphorus and 

potash red uced the oi sease incidence. The fonnu 'at ion () f Tr ichodenno "iride \vas 

found best as seed dresser as \ve I] as soi 1 appl ie-ants. 
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~fr2a ..5if{~~T\Jl T,lUPl "CR' tT ~ ~. I qz&l=l qft"~~ if WT VRcH 7 l1T~ {-fCf! 
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APPENDICES 

ANOVA TABLE OF DIFFERENT EXPERIMENTS 

Appendix I: Qualita tive gro\yth 

~-- SOI.II·~C of 

variation 
D.F. 

__ -

T~S.S M.S.S F. Value 

IT 
-----1----- ----- ---------- -

7 I 7-l1.0R 1 24g_725 3 ] .09 

~r:or -;-1\ )-~ __ I(~- r -~ ~12g-.O-O(/ ~oo-
b'ota1 _ =r 23 i --1869.08_~_-~_-- L_ 8 L: _2_64 __ -__ 

Appendix 2: Quantilative Gro\,,<th ;' 

urcc of D.F. I T.S.S -1-M 
dation 

, - ---'------

7 80987.625 I 15( 

So .S.S 
\'3 

~ F. vah;c-l-
----------- -

42R.Sl T ,9.660 
-- ~ -- ---_-

ror (A) 16 432.000 17 .000 
----. ... _-

-~----- ----

tal 23 81419.625 353 9.983 
. -- ~ 

Appendix 3: Bio-agen (s ill vitro: 

Source of D.F. T.S~S M.S.S F. Value 
variation 

--

T 5 
l 

7902.355 1580.471 86.35 

I Error (A) 12 183.038 l5.253 

17 8133.042 478.414 Lotal 



Appendix 4~ Date of son'ing -2003 

I 

Source of D.F. T.S.S M.S.S F. Value 
variation 

,_ - -- -

Replicates 2 3.784 1.892 0.57 

- - - --

T 3 76.379 25.459 7.71 

Error (A) 6 19.804 3.300 
- -

Total 1 1 99.969 9.088 

Appendix 5: Date of so,ving -2004 

,------ - - ._-

Source of D.F. T.S.S M.S.S F. Value 
variation 

- -- - - - ~---

Re.plicates 2 4.147 2.073 0.68 
---- - - -- - --

T ... .,.. 95.456 31.818 J lO_40 

f--------- --

Error (A) 6 18.359 3.059 
------ --

Total 1 I 117.963 10.723 L_ 
Appendix 6: Soil pH -2003 

Source of D.F. T.S.S M.S.S F. Value 
variation 

Replicates 2 5.l55 2.577 l.57 
----

T 6 288_849 48.141 29.24 
._--_ 

Error (A.) 12 19.756 1.646 
I-

Total 20 313.761 15.688 
i 



Ap pendix 7: Soil pH -2004 

Source of D~F~ T~S~S M.S~S F. Value 
variation 

- -

Replicates 2 2.736 1.368 0.71 

T 6 299.020 49.836 25.83 
~ -- -- - -_- .- -

Error (A) 12 23.148 1.929 
- - . _ .. 

~..... ... -- ------. - -.~ 

Total 
j 

~O 

I 
324.90--+ 

I 
16.245 

Appendix 8: Soil anlcn(hnents - 2003 

.---

Source of D.F~ T.S.S M~S~S F. Value 
variation 
--
Replicates I 3.137 1.568 U.83 ... 

. - ------ .- - --

T ~ 7 590.648 84.378 44.90 

EIT()f (A) 14 26.3ll 1.879 
-- ~-

Total ,""I 
_J 620.097 26.960 

- - _._--- -_.- --

Appendix 9: Soil ~ln)cndnlcnts -2004 

Source of D.F. T.S.S M,S.S F. Value 
variation 

_. 

Replicates 2 3.640 1.820 0.73 
_. 
1~ . 7 564-.297 80.613 32.32 

Error (A) 14 34.915 2.493 

Total 23 602.851 26.210 
>-

l __ ___l_ 



Appendix 10: Soil type -2003 

~ 

Source of D.F. 
variation 

Replicates 2 
f---

T 3 

Error (A) 6 
-

Total 1 1 
L_ 

~ 

Appendix I I: Soil type -2004 

Source of 
val' i a t i 0 Jl 

Rep! icales 

T 

Error (A) 

r - -~-- -

'") 

3 

6 
-

T.S.S 

6.647 

88.076 

12.025 

106.749 

T.S.S 

-.. _-

-+.308 

81.938 

12.364 
--- - ._----

Total 1 1 98.612 

--

._-- -- -

-_.-

Appendix 12= Phosphorus and potassiunl -2003 
-~ 

~F. Source of T .. S.S 
varialion 

Replicates ") 3.442 

P 2 298.575 

K 2 301.619 

PK 4 106.410 

Error (B) 16 29.004 

Total 26 739.051 

---

M.S.S F. Value 

3.323 1.66 

29.358 14.65 
~ 

2.004 

9.704 

--_ .. 

M.S.S F~ Valin' 

.f---- . -- --

2.154 r .05 

27.312 13.25 
---

2.060 

8.964 
._-

M.S.S F. Value 

1.721 0.95 

149.287 82.35 

150.809 83.19 

26.602 14.68 

1.812 

28.425 



Appendix 13: Phosphorus and potassiunl -2004 
- ~-

-

Source of D.F. T.S.S M.S-S F. Value 

variation 

Replicates 2 5.843 2.921 0.98 

P 2 286.237 143.118 48.01 
-_._-

K 2 272.28-1- 136.142 • 45.67 . 
-

PK 4 98.0 I 0 24.502 8.22 

Error (8) 16 47.697 2.981 

.- ---

Total 26 710.073 27.310 _ _j 
-----

Appendix l4: Bio-agcnls as seed <h'csscr 

"---- --

Sour·cc of D.F. T.S~S M.S.S F. Value 

variation 

Replicates 2 7.569055 3.7R4528 0.74 
--- . __ . - ------ - - ---~ ----- -- 1 ~- - --

T 5 13X9.3664S2 277.873296 54..00 

-----

Error (A) 10 51.455189 5.145519 
.. 

Total 17 1448.390747 85.199456 

Appendix 15: Bio-agents as soil applicant -2003 

Source of D_F_ T.S.S M_S.S F. Value 
variation 

,-

Replicates 2 7.461 3.730 l.29 
l I 

T I 4 ") ..... 7"8 63.939 22.10 .... ~J. J 

Error (A) 8 23.149 2.893 

Total 14 186.369 20.454 



Appendix 16: Bio-agents as soil applicant -2004 

I Source or D.F. T~S .. S 
-r 

va ria t ion \--.-----r-----------------! 
R.eplicatcs ! 2 4.243 

~ T - r 4 
1-- -_. - - ·f· - -!_ - - - - -
i En'or (;\) ~ g I l-L7S0 

~88,484 

- ---~-- -

M.S.S F. Value 

2.12 I I. r 5 

72.121 39.04 

1_847 ---f- - -- -
____ J 
21.964 I Q-Olal- - -_ -1-14t-__ 307-_-50-8--~ 

-~--
___ i~. ____ I 




