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in O1UZLd 

:ungbean (VJL re.iQta . i1czek) is an irnjc)rtnt 

pulse crop. It is çron in 231.) tL-,t;~uoaad hectrcs in 	hya 

'rIesh (;gricu1thrl Sti.tic, 1984)9 1ong pulses, 

mungben ranks co ir.t CrOL çoin rth 	the 

world (Ahirc-, 1)83). Incia rrik next U --.',hina in its 

rocuction in din worlu (rivoc.i, 13C1). 

It is mainly cuItivatu in khi econ ir znt of  

the sttos but in j:lacos with mild wiritor like south Incia 

it is grown in ra).111 tOo. It is also grown in summer whe 

i.riIo: i avii1ubLe. .L  

or inter CrO; 'Jit joz, rnoi.....o, COJ,)OQ, r'34 

khari crops. 

Mungbean has been assigned second rank in nutri.tvo 

value amongst the pulses (i'wit2 et al., i75) 	It is 

procu1nacoou cnairth 24 protein which is oa tu cUtjel3t 

and hence LOD icully suit to inont (iainthn, 1971). 

It is used in 8OVCr1 ways in human diet. 

Inocrnation on diseases of pulses in general an 

munbean in particular is 	 In khari 1 	oan is  

OQeU to all vaeries of nature CUCi t which it is a 

probl in obtaining hiçh qualii 	thojen tree used. te 

CXOP 13 sUbjCCt& to sevoral Uiaeasea which are seetborre, 

e•1 	 ..,. 	ii 



2 

that affect this crop in India ara i stcm 	root rot caused 

by crchmin. jhciz.00Una (ae, 1)29) seed roto set-idling 

rot, leaf. Stem antl j,oc bli(ht duo t:) clic 	cEiui 	p. and 

Fuoarium 	 £.A.s 177) 	 liht caus& by 

)rot -.ccium rorlc4wn (runjal, 1J& 	. i.Lvustav, 1O). 

TIIOQQ CliSOW3GU rcult in p eund oo, 	 e £ority 3flLi 

dise~-,ses at later $tQçj of crop çro;th (Chinhaloro. 1974), 

7ong th030 uiseases# arthracnoce causeä by 

Cootrichum dcxiatium nrAj L. n 	thnur is very PO 

vastatin.. 	t 	cct., soil 	 irxrne in 

nature in cn 2c Cr,-. t 	: 	 Staes 

7) (horbckoff, 1917; barruc. 1921 an,-: 	1)50) • 
U- 	 - 

(191.34) reporteu 4..21 per cent inoctin i 	rceit çjzrn and 

black gran in various localities by FuR.9ri 9 Oçy2Orun, 

I. p itetq an £. runct. 	iiao 	.cri (195) 

re.ortoi yii. lo c$ 06 por cent at4 27 per carat in hily 

3ucetile and m oiteiy uscetible varieties of 

bean due tCo Uneithiwm. 

ookinQ to the 3içni.iCetCe of anthracnoce in causing 

losses an6 lack of ira ;ion o 	 the pzeent 

Investigation was planned to asseezi the influence of various 

epidemiological factors on dieaso dovelo*nent, 



that affect this crop in India are a stem ar root rot caused 

by Vlac&2phmiaa jnaLcollnu (Rae9  129), seed rot, seocilir.c 

rot9  leaf. stem and pock blicjht due to c0llOtotriChUIl 3?1j.  at'ic 

Fu.rium s. U<hare 	el., 1977) ai i.o bIii cauoo by 

rot.eciurn rorcairn (ttinjal. 160 an 	rivativ, 19C0). 

Those disease TCUit in ond jot arcrnce mortality tnu 

diseises at later staj o crop roth Ciincaioro, 3)74). 

Among these 	 anthracnuze caused 

Co11etotr1chn deniatium aroJ lin6eimthiaL=m  is very 

vastatin 	It ia seei., soil ai well as airorne in 

nature iniecting the crop at a.l thu cjth staç)es 

7 7) LharbakoiE, 3937, barrus, 1921 an- azi_, 2)50). axona 
- 	 - 	 ---------- 
(1) eporteL. 4-21 per cent 	 i reu 	and 

black urame  in various localities by uçiu g1!SDorun, 

F, sec4ectum an . tzuncat 	-Sthao alu.A Teri 

reortOc. yield 1038 of 86 per cent ad 27 per cent in hi ly 

suace'tible and moderately suriceQtible varieties of ihLzao1uL) 

bean due to Co linderruthianuIT. 

Looking to the si,i1Ucence of anthracnose in causing 

losses ant lack of information on this dise . the present 

investigation wis planioc to auees the influco of various 

ePiemiological factors on disease develonent, 

-J 
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i.LVLL UI: 	AiU 

MungbEDan (qna rciati . ;itco) 1 an 	crant 

pti13e CrPJP cultivatce. Qlrrut in all tfla states oi Ina 
Tho major irtunçbean trowJrIj states are Vhavaht, cIira 

Orica, R3jathan, adhya lricothant) bthat, Ii 

.c att2cxL y a numbr of •QtocnQ causing VL::rioua 

d!-SOWes of uhic1 ant rac,oie ccu. by Col1ottziciva 

is very in:iortnt. It infects all .no p.Lflt ptS excojit 

roots (Tit±anv, 1 	Three sjcicies of oUettricu s 

c. 	 • tZ ctc1  O.flc. . tiuiti are 

rc??ortcd to attach lejurnthcxw crs pa.ticulaJ.y 	zo1us s,i. 

(Tiffanj 1951; Tiffany anc. GiL-tan#  1954 and ox*1 arid 

1Uchar&on 196J) • Vary little infozuatioa is avajlle on 

various accts or this &t3CWC. 

1. 	soictp of mvgfIcre .Wt_Oc1 	nlc 01  Munizaao- 

Ahire (183) tE25ted 43 3ar1Le3 of nubean from  

different districts of Maharaahtra and found Uie association 

of 23 fungi with the seec, :Alt he could not etect any 

olic 	specioa. Iovicvo 4 	jio after 12 rnontIis 

storage yielded 6.5 £.ex cont s.,. 	t4z4col. £iunybeafl scads 

eol1ecte frrn various locations of chya Praueall were taste 

by Jbarii (1970) • lie isolated 12 fungi from mUnbean seeds* 

They were ap2graLlIMP nJaer* A. luvu, A. •hicaou! 

cip. 	* 	 .uria, 	icU.wi s., 

ep,, &ILRLya Si., jt209xiq Si hQAr 

3 
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, an6 Uzcctvnia sppe CIqOy (17) 

tosted 13 sc=j-lles of rwcjbean smd col1cxted rca eight 

districts of Madhya Lrcde3 . in all 15 fungi were ivQlated 

of which most predominant tiara the sjecios of EUsarLum. 

Rrnnath 	. (1970) reported 15 £unçi £rcn 

co6 u.ij blotter .in3 allar plo method with Lm6 without 

surface sterilization. The isolated unçji wore eUternaria 

p4s, BptMLpdJpl&Aa 	xnxurm, 	 kikuchii, 

ChoanophcrQ Scg LollatotricUum tr cQtuE, Corynipora 

ca3SCQla, Curvalj lunat, L uorthQphageolorun.j, 

prechlera rcztrta, Fuw 	 i. 	!ca. 

. rnQfliliQZpe, . sitoethm, cr9 mAna hseol4 and  

yrot1icium Zorjdum. ood health teitin _j of mUfl9bez1 was 

carried out by Agrl ot . (1972) who repOrted several 

8ecu..borne fungi of mtmçbcari,le ra 	Sj~S& 

çercor ki1uçhji thaetan.tir 	•, CoiJotrichum 

ii uj, C. tgcat. Curvu.Lia 1untz. 

	

earLu çth . 	ioxii 	. 	 cutii, 

1Qni 	aseo1j, ro&Wciun rorLd, elanospo 	j., 

8p. and Pham ops 3i.acj (1975) isolate 

i-sperqUlui 	 aLQZiW! 1i4.vt, 

usa .um spP. • thi4oj1 

d oome uriLetifiad fungi from rwçjbean seeds, 

xcies of il 	c1 	4)QiUEi, 'a3IATI flC 	 tcw4a 

were 9OUnd to cauie sestl uaterioratim# lose in ga=dnation nc 



socxlling cli5eQses. Seed.borne fungi were rcrted by 6inuh 
MW 

ind Chcthan (1973) following blotter and agcr p1te me tho 

The fungi dotected were . ;.'L11uz flvus, ;. 
Pt 

c 01 iVCCt1 • 
1:rIfTI 	flVTTJ-FJ-LIJ-1L 

FU 	rLU o 	sj)orum, 
ii 	Li 	T . TIffJ1S 

J?onci 1. 1iui 
LII±LJLL1d 	.JThJJ11 

CI 1 ZED. 	w, WAV7. 	M4.j 
_,-_- . 	: 	.- - 	 --rrii'- 	-i•u 	 w:,'- 	. 

ar4us. 
IJIFLUTI1I itiiiiu. 

1icctr4 
TIILL1I.JfILI 	.I11 	#—Il--' 

bciticoI 
T 	1111.UI1 	TLTLIT 

trichum p. ~ii2oro• 	r— rrrrirrr.r 

i;3eeU 	1e3 o 	4iO puloes inciuc.'Un Lcircra z;atl 

irocr1 çjrxa wore oio by I"Ziiaro at al. (1973) 	r the  

acsocited rcoiicr. The import4;-, t funcji rcortcc by thaa  

wore co; letotj:ithura dematiui C . :r ncxirn • • ii nrtt i anu, 
- 1- _ I • ] T J LITI 	i.i•- - [ - I 1 J I II UUI1II1 	_ 	 I [ II_1 mom. T1Ut 	 tiwr*iTtTi flTrTL T1 Ill fl flrL1r_IIUI*II 

3.. , FuLaTiUC Odi* 
1_.::::: _L- 

L. mcni1ifo:x?, E. oritoctt. j, _ -- -i--- 	 ••_-_._ 	 L •_1_11 

1QJc.oiim: 	LL $)ccie:5 

 

' 	 £ • 

.. C
a - 

, 
	a •i • $(i3 	• uLHIuI-irtI---rrLI 

1P?t2 19, 

oi*'  
_..i_I 	 ;- 

4 - Y~ta,* 

(1973) iDolated 13 funçi 	ccatod with nuiçean sex out 

	

oi which Z?uariuJ13 	 __ ccd 

	

_-1-l- I I_L. JIuUIL -IILLI*. 	 _U 	 .:wiiiiiiur_1± _1.-P-'H--- _IIIL 	 _ I LIUJ _11t_•1UIIJILj 

patitogenic and internally cbo.rne cuing e..•Ernä 

rrgOflCe mortali ty O 

JlinS4Uy# the most cxn seed-borne fumji rcporto1 

by various wokea ira ; ppq4i £iY1'. . iA 
A11 ocrccx;u,  Alter. .arLo tcti;L , ot odi 	L:.ri, 

- 	 —:.'---*--------1-r--t---11----*' 	.JIJ TLLL(.I.1T1tIL4JjWk ti•u!cLiJi J.r 	 U_1._i_ 	 wnr-m..siri_n-i.i 

LL-uc, h LA' 	t.O&ELC 

C III 
_ 
	

C SLarvu13G 
JLII 	1 Will fTVIJ1&. 

Uts 
_ •_' l _+ 

:. •-it.r tTi- r  ~,, A.'A -4, 
. 

cjA:thc 
_L*1JIt4fffU1i 	11J1 L1UfL1fl.Wj:._rN1TW. 

a1:cqMqa. Lor1S31VU 	ciSLUu?Ll1 UP 



aoc11ing disezics. 	odorne fungi were rrtcd by%IACni 

a  ChcRIh an (1973)  foIlowing blotter and a çr plate  me thoc2s. 

The £ldmyi c!oi;ccthd were 	oriiu fl  us, A. _____ 
__uI_U ir- • . 	 i 	I__ 	- i • i 'I 	ui . . . 	 i ii 	i - 	 . wi i. 

ChQoto4wr O1iVc3u • FtLJ u:1[ orui, ?eci 1. if 
6;-h-.-u L U•I lIIT 	1 	1 	I L. J_ L ll 	rrrT 	u i i r a L__ 	IU I 	F 	L JJ 	U 	1rTI T ww 

20I 	 SW?M 

f•'1
orotrciit sp. 

___: _- 	 ii"'-'-• 	.-.- 

eoci 8LI)1e Of two pul3o3 includimj. 	u ç m nci 

craeri gram were exaxtdne( by Kiaro at 	(1973) for the 
- 	 I ri-u -nrfl 

acsocictca iCQi'1O:.. The irortt fum..,i roorted by thtm 

'iiJore CoIlot ichu 	 C . Li 
N -ffl 	 L-lrr  

	anui, 
= 	1111 TI 111TP filL UJ 1iLULJ 	 ¶tW I ft1I 	IlL 1U 1U1l%I U-WT'1Tt' 

- 
• 	

i -  
Pha jp Furiun  	oti  
EE.T1UL 	 ij . r . i.j 	 flT 	 nr jLL 	

. 	iani, 
 • 

2~L---1l- fITI1JlS.. I . _juiwi..ni ir..iiwrr 

c:a 	 nu ccio; oi !cwt. Chinciiie 

(2973) isolated 33 fungi associated with nurgben seeds out 

o vhith Fu:jar:Lun cuiot4 	 Ware W. 
rprvIJ(ww_.- 

path*(3an.dc wnc internally cdioe ctwing preawQou post' 

an.organce mortality,  

FinG41-sly,# the rnot crra so edlwijorne funi.4., rot 

bY- various workee are ; 	rci14u 	 . 
ae 'jtiircar±a jj4 , Law L _N, pvpxvw~

9c23i2pI k2cU. 	91E 

l I ncmuhinu• L tU 	(21UL .Jrii 
. 	 . 	 L1J111 1A-II1IfI. 	 J$JjJ 	 • 	 11T NI'1ThUfL

Uri 	 U 

! -11n  001 L.rt p 	L £. a-Alv~a 

:. 	ni1iEoT., F, eitoctui: 

O:3co1in:.L ••:c;.iriccu rC)rJ 	Fc:L1111 •/• u -i- 	 I I- L . ij 	. 	 - I_ : . • TVIJLUUL . 1 IfLL LIIR L*II 	 JUJL1.1W 	â-'- 
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Baghel (1984) Woted 30 imungban varictics and f oun4L 

the a ociat±o o 1-- c fund s ieiqiU.us nir, .  

tOj2i 1 rniti Chuctoc4ui s,, 

 

1."u3avium 

sons. toc. tuL, L. 3OLafl, ZlaacrJIIOLnina 	22 	Pe zd.cl.0 	. 

and Qcbotrv s. 

2 • 	Inci,".,ence of anthrccros in mz4ccn  v,--rietdos  

In all 877 germ plasm entries of munbein were ev1uted 

against serious dieaes at seven centres (Chandr 	;r.in 

11E35) out of uhich, entry 11/395 was found resistant to 

inthracnose at Ludhiana, Out of 65 entries of mungbean at 

3ehorc 53 entries were free fran anthrcnoe, however, 12 

entries were auaceDtible to anthracriose (Anonymous, 1985). 

3. axonctny a the poen 

g.O..1leto.qiq1=ii1  genus was [.trst deacrVbod by Cords 

Tiffany cnd Oilman (1954) studied the species of 

c211totrc4wn CQuGiflg diseases of 3ocjumo, the important 

Spocies intecting rmnbean were çgUtcIwn 

Qn(1 C. dematiume 

Rnathet al (1970) reported the association of 

.o rwcatAn with mungbean seeds, They observed two types  

Of Colonies on the aoed. 

• (Large acervuli) * The whole seed was covered with 

corvu1i of t 	• 	aetac were lon d.rk brow 
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or 	 u oi:1cL. in ival corvu1us wai 

rortion.t&.i7 	 cici.Lr i ou. lirc ith 6 

Irrtture acervuli wore greylv,.i white anti cushion like while 

the mature ones apcar!d dull to bright orzne. The acervuli 

shoied a tendency to coQloc, sac. -.-ote3 covering the whole 

sooci thowin a coiitiruous 	ne colourot growth with sotte 

arising irreulrly Al Ovcr thu cued s=Lacco  

yp9J• (Small ccrvuli) a In the zxxond type o 

numcrou smaller z.vuli with dark oto were obseivoc. 

Inuividual acorvulus had L small. 1lackiu, irreu1.ar area 

on the seed having 1.'3 dark long setüo. In the centre uf 

these black areas minute dull white to dull orange sOTQ 

masses were observed. The acervuli were smaller and the 

spore rases were not as briçit as obeervac in typo. 

Most of the seeds inc ted by . £runctW did not 

germir1ates  e seedlings were ditortod and many acervuli 

developed On infected parts, 

racnoso caused by qo lingomtbiaMg was observed 

In 1875 by Lindemuth In Germany anC. was iirst ciescribeu. by 

• ccxo am icjnu5 as 4002øfLor 	puthun. They 

described the acervuli of the Cunqw to be scattered, 

surrOUnded by a lew nt very Coiisvicu=  black oeteet 

wniCiqphorco cyliridvic, IAMlo, 455 p longs conidia 
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or a11QL3t black an6 pointc-,. 

proortion3teIy 	 rctZr 

 ifliVUL1 acorvulus WAS 

in out line with 6.O sctao, 

Ittnture ccrvu1i were reyi w1 to anc, cushion like whiJ. 

tho T3turo ono 	eard duil o bziçt 	'ths ccvuL  

shcnied Ei tendency to coQioc, etirioz covezin ne 

SOO(' chowinç an coutiruous orne co1our1 growth with setae 

arising irrvjularly all over the seed auriace, 

40 	(Small QccrvuIi ) a Iti tho ccond tje of (jrourc. , 

ntlrner:ou$ 13r11er xvu1i with dark ijatae were oservcä 

Incividual icervu1u tc i cm:11 , Z.1acivLth, irreu1ar area 

on the Sc having lsw3 dark  .~ scLaL-30 In the cantre of 

those black areas minute C41 white to i.u1I ornçe ore 

messes were obaerv,q, The acervuli were 8mcIIor :uI(A the 

s;;ore n. asses were not s bri1it 	obrvo ill tyje. 

M08t o the ecd iii - - .:ctxi by . tunp3 did not 

germinato- e tIie seedlinos woro cil"stortod aixi moa-ri ucervuli 

av31QL.;d 013 inlected pa.Lts* 

Anthrccnoso causaQ by 	. a oborv 

in 18.75 by Lindomth in 	errnny •ms 	waci first cioscrjb 	by 

• 1CtcO aM £4çjiu3 ij$ 

Jff I4 	 2SL-  (X~UtljiU 

ciescx'ibe tLE cevvu1i O ,~us to be acin,'--tered, 

3urrou0<:i by a few flL VQX' 	icuouco black uetaeo  

COfli(4OL)Ptoro cylindric, 3i1o1 45..5 p long; coraidia 



oblong with rounded encs, stricjht or curved zrnc. 15-19 x 

3,5-.5 U in 5i20, 

4 • 

Singh ot 	(197E) dccrbed a leaf spot and blijht 

disease of =6 cau3cd by ç. 	 The sjrnptn3 acrc.3 

G.S small, war 3oa, yronish s_,.otz on leaflet which later 

enIacj& becoming irrogulr, licJht brn, thin papaxy Lxtahos  

fin-illy becoming straw colourod with narc 	iisi rarQi. 

The papery portions were shed of showing ' ot.hole 	is 

type of Symptaris were also described by Tripathi and 3oniwal 

(1977) but the iungus identified £froin diseased portion wc 

, cai4çi. 	id inha (1977) isolated C. &Uncquxi  

from rnUn9bean and urubean. They found slightly SrhaUQr 

conicja and poor sporulation, 

some iitortant pithocjøns causing  diseases rultin L 

severe losses to munçbocic crop are given below :- 

-- - _ 	- - 	-- 	- 	- 
Causal orcjai8m 	Umo of dicoo authors 

- 	 -- - 
- 	 -'- 	 •1 - _4_fl 

Alternariz leaf GIAPta (1970) 
bliç,bt 

!Oqhvt 2biasgolor= 

rcgapora ç.Lent 

£ 

	

LaQSf spot 	 3t4es (1953) 

	

Leaf spot 	uazid (1950) 

	

Leaf spot 	Surunaryun (191u) 

	

4o3f spot 	Rarnnth ot1970) 
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I 	 2 
51i 

	 3 _IffiII•r -I_I -JJ._.__- • ------------ - 	 . - ----- ---- 

£ o I Ind em -u 	ri in 

£. 
Anthrc~.cnose 

Colietotrichum 
blight 

Eye SPO  

IJ82±d (19!j0) 

1tnja1 (1960) 

SdhDi va a teva ( 1980 ) 
MM, 	ç 'ppiC0 1i 

rthe Dh&LeOLOr 

Leif spot 

Brown spot 

Hamna th et 
aft Icaamb 	 (1970) 

11ag (1977) 

2•OVI Fowd ery mildew hag (1977) 

 

zliaa eolinc 
Stem and root   rot 
and leaf blight 

Lees apot 
Collar rot   

hse (192-9) and 

S8JthU.3EI (1974) 

Suryanaryena (1978) 

pla J T L " ..In is " , ~ " t-.,) 
L-0-cid 	an . - - Phitt blight i'unja1 (1960) 

kiilip (1(j63) Seed rot, seedling  
rot, root rot and 
wcb b:Ljgjjt 

rthilip (196,3) 

Leaf blight uk1a (1950) 

Rust 
1189 (1977) 



0 a e n 	 0 ±flcctiu rl 	ij 	rit 

an(. Lx runo th various 1ocitios inginçj £rci 4-21 

or cent due to Colletctrichmz truncaturn, Pus ium yz.o.i 

UL 1,  

ot ruth:ork hi ecr 	no n thi 

tho Ouxnmy Of anthracnose in acme 0th0:: 	 ps is 

rtt3nQd here. In urdbean, $±nr 0 711 	 i7-37 

or centpre-and 	rgec 	iy ue to C, 

In soybean, Nicholson (173) roiorte 25 anu GOO per cont 

 aridmortality due to C. 	 •  	Uç 	____ 	 n  

Icth at reind ot...eaargence S tcçus reseciviy. Jn 

phaseolus bc.rt, Sats et. al. (1994) Qervcd the soverj' 

provalonce and ti1aecso irox of t.racnose We to 

C. 1nieuthi 	found arithrcnoso to be the most 

iIj)ortant -isacse In samplod araa. In bean sceds, the 

association of Co linugg.utnjWwas 	orte in 4363. 1 

per cent samles (Ty1kow, 19C4). ::;hao and Teri (1995) 

derz.tncd the extent oi losses cuitinc from ._____________ 

in three bean cul.tivavs to be 86 per cent in the hiçjhly 

Susceptible and 27 per cent in the roderatoly susceptible 

Muxican Varieties. 
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6.!ionce o 

6,1 Cult'ar 

Cultivar plays an important role in 	ccic. 

CUItLVQrs of the 5cc crop Vary in their capability to 

'ithtanJ th ttick caued b t:c t1o,er. Out of 877 

germplsm entries of xnunbean, entry 11/395 was roistnt 

to anthrQcnose at Ludhiana (hinAra and uin, 1905). 

Reports on other loguLrinou CXP-PS are also dv,zzzilable 

showing the efloct of cu..Ltivars on the disease 8evority. 

Centro Thtorntiona1 Us .gricialturii tropical (l)34) vaute 

different lineo of L icolu vUcaris for resistance to 
anthrcicnose, som and aw4 (1Jc4) tcmted 141 varieties of 

00%2pc nd reported 21 v.riotios resistant to anthracnose 

cued by . irdcrnu tali r ianL,, Lour variette of ____________ 

6,2 Lect ;O i1antinci datg  

It Is an iortant factor influencing the initiation 

and Uevclo*rnt of dieeisee Bficct 0i dates of planting on 

anracnoce of urdbean wao stuiod (Ionytu. 1983) • It was 

reported that the disease was mirikma (35J UW#3r late sowinç 

(23rd july 1983) and mximurn (54. 	on timely sown crop 
(3rd July 1)83). NiChO180n and Sinclair (1973) re4.ort 

significantly more seelinje wiUi plletotrich anct 

1oiion3 on in 	r1j Onto of 	1tIn (J to 1, 16iy.r 1) 
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then those from lato planting (July 26, 31, August 14 and 

etembcr 2). On the contrary, 1atti (1971) reported that 

out brk of uiite mold in snap bean which occurred after 

mid August iiere more dotzuctive than those that occurred 

earlier. 

6,3 	L±$.ct oLeivrurental i..c'trs 

About 55 years ago#  Jones (1924) trtcte atbntion 

towards the relation of the environment to the inception ar 

dveloprncnt of disease, Vie e.tfact of environmental factors 

including tepper3ture, relative humidity, wind, rain and 

light on plant disea.e has been rovieod Ly Colhcun (1973). 

69 3.1 	QtULe 

Temperature is an izrorthnt factor which influences 

,Uic 	of 	 ot the moan ttao but te 

frequoncy of avourblo 	unfavourable temportture is 

decisive. Thua#  tr)er2turo iniluonced the 390rulat4, 

spore germination and tLtaose development. 

The effect o teerature upon gerutthutiQfl Of spores 

of Collot rhurnspL,. wa studod by Wollenweber and 

Rochapfel (19) • They reported little gezmtnation below 

100w or above 300C at the and Of 4$ hours 	ev.een 95 to 

100 per cent germination occurod at tetierature between 

15..25C in 24 hours. At 300C, 100 per cent go, nation ws 

oseived t th. end of 4*3 hours, 	irtinez 5alazar and 

flOT (1957) rort that tho o:tiiur. trnnparatuxe for 
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germination of sporu ot Cpl].00trichrn 1inc.tuthianum was 

280L. Mann3hQr c i1. (3.:5j  iojoo3 tit then conidial 

supensiQn Of C. tt:uLUm 	ctxzU.sod on to loaves in 

a mist chtnber at aaTibient temperature (24 , 20C) 70 per cent 

of cenidth germinated within four hours, 

Effect of tonVerz1thc on development of bean anth.racnoso 

caused by C. lindormuthiarAin, was stuciod by vrziow worAc= 

(VLartine 	ir 3r3 ivideron, 1957; aixneyor, 1957; tahe 

1(tic, 1970 and Tut  1931). They reported reducted anthrcre 

deeloinont at h.th tt.erature. it has been shown that the 

depressing effect ol high tQmj)ertUre on symptom development 

results due o tho przpduction oi phytoc1exin in Infected p1ctflt 

(Rohe and Kuc, 1970 end Rahe, 1973) • They also reported that 

the disease on two Cultivars of Ljlaeolus 	 st 

severe at 20'.240C and least severe t 3.6°c. 1avar, the 

severity was çrt1y ro&ucc at 28-'320'. Tu (1982) re?orted 

220C to be the near optixrnm temperature or m'celial rwth of 

C, 	iUthLr. The maxcuu tererture ranged between 

32340C. Wollenwebor and Hochapfel (1949) reported 25..300C 

to be the optimum temperature for mycolial growth of 

coU.eeotrichuci øpp. Z.autrizen (1933) observed 22.250C as 

the optimum for infection y . 4nc3ou.thiu, Otinium 

tperature for infection Of . linhinvm in Ironth bean 

was 18u270C (Sindhafl, 1903)9 
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Welty :.nt Rw1in (190o) reorteci that anthricnose 

on fJf1fa w$ more sovere In SUSCeptible p1nts icuatcx 

at 24°c than at 1G° . Grcen house and growth chasnber tests 

showed thtt cmth.rcnoso developaCl in 	at i 	but 

it was lin, ited at hiçjh tiirztrc, 

6. 3. 2 oiivc 	ty 
-u -•-- j iir • -'-i-. r- - - i ._-- - --- jj- • 

At=sj>hariC huniidity inã pipitction in tho fora of 

rath, fog and dew etc. Uetennind disease incidence to a gra"-t 

extant* Humidity of tho air Inaide tc cnoy e3pecizI1y near 

the lazaves is rmach big"her than that over the carop', because 

cloi thc Ue;crenco o the relative huiity  upon tm-sq,*rature, 

The humidity has a ty4c1 &iIy pattern that is 	 by 

win V1ocity Morrz1Ly riu hu41ity occur fter rise in 

trrV C r a ture atrI the nt jnjnWM during the a 1 te rnon (Aue-o  , 1986), 

ihan (1)83) sthdio3 the effoct of reItIve huniulty on 

initiatiOn Zand iovethpnnt of anthricose. tie foum maxirnunr 

infoction of 'nthrcrioso at 100 per cent Vitir-Adity loval 

fO?dPIOWGd y 956 91&2*  Os, 7 and 80.5 per cent. 

£3O. 

 

per c(mt humidity was required to cuue 	 ot 

t~ Ao humidity lavcl infccton did not occur. Frost (1964) 

deminstrated eL)orukit:Lon o . IL-~coLu on th aeecUnç UMP *I_1J_I_ _ MOMOMMMMEM . 

hrpocotyjs at 05solOO per cont relative hurtth4ty., 

t the top Of the hPOCOtYl Coatied at approximately 92 per cent 

relative huidty, here, 8,porulation at its b8E3 did not 

CO3QO until approxjjwtely 85 per cent reitive I-iwrduuty waa 

rcth)d, At 	 UQLO prcxucoti 
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or tLO 1tt Pl.flt Wit)OUt 	 -t 	rintuteLy 95 pur cnt 

humitT:ity accrvuli 	gorin 	iith 3overe1 .'.-,-' 

(119) 

 

also obt.ir 	ziri]r euItri c 	indhn (33)• 

3 1j1 n 
T 	I u11.I_f 

TiC influonce o t4-6 on 	 pros *13 vry 

!nortazft toctIier with the tactors Qi trtre Uter 

v3p0ur anC evapotranspiration, irtion of mii1iQ from 

fta,16I%.- CU,  wLth incraiasing wind 	low humidity end 

hio. h tctoruturc. 3pore Lictocimemt ti]e pl%:~ca, due to siry 

of leaves by wind. Scclinient:ition oC coni3ie requircdtiU. 

6.3.4 
. 	 irui.0 i•ii. 

It h 	tho main in1:_...UC':..co on the cour'c of oiucnic, 

.Deritg this j.)hase usually riin at:wt3  cind i li6 1ch r~,O 

quantity of water in the fotn of rein crops hit 	ti-it leaf -ncJ 

run. OVE?T thoir 	 icoi reported tht the conicila 

of C, .L 14 :th ua on 1dth i:ccin cC1c 5o srod to stort low  

d;tnC.c by 	ng rn draps, long diatancc  

3s. Ifl recuiJ3d wind driven iir, The 	rccujr 10 

rein to et4b1isb infection in 3outh Onta'ic oJ U, •• 

sr.IUL I I 

L4çfifl C3fl iflflU.CflCC the cv1o;nt of 	 It 

..roba.)ty Is not; wuy L 4Lt4 4LPfli1 £Ct 	ifl 

Of epidernic. i4ç4it intonsity# day lenqUil# however, iuy acct 

thc 	",Urvlval of inoculurp.-i4, prp&rnetrtion pxocasaaoO R. entrrince of 

pthoçjet rxi 	 o aporuIion.  
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on the host plant i4tout 	.t 	r;..itn.•ciy 95 	w cent 

hurniCity accrvuli wore 	oxr&I v4ith ioverai. ..;etc, 	utzen 

(119) 

 

also oht.:.inud srni1..r results c 	x1an (3.3). 

The influonce oZ 'thid on tciiort 	cees is very 

irortant to-ether with the Lactoro oi t 2ot:o, 	er 

vapour 	evapotranspiration. Libort.ton of coni i- from 

£io1i increased with increasing wind see, low 1wnidity and 

hi( terorturc, jore etichrnft tzike pL.ce due to shakinç)  

of loaves by wink, Lodiaenttion of conidia required still 

6..4 

It hao the nin influe;co on tc cour.o of epidemics. 

During this phze u3uaUy rin starts Joruptly an  i lrço 

umt1ty of water in the totn of rein drops hits the iciaf 

runs over thr 3wcoG, fli (1901) reported that the conidia 

of . 1thcthi 	on wit,-- 	could Le spread to short 

distznCe by splasahlng rain dros thilE., long ditancc spread 

3-4 vi recuired u4nd dX.VOfl rain. To iumjus rec.111red 10 an UL 

603*5 iL.ht 

I4çjht con influence the dev<loent of disease., It 

robay is not usu..y 	toi4niz LCt4 in t&c devaiopmwst 

Of evidernics. i4cJit itenity, day 	1L'CV.I, 	Z1tCt 

tho curvival  of jnocuium, repretratic 	 ;.tnce O 

Tr. 	tir' O'- 
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(o3o oi 	 Lriuce porfoct ste on the 

culture if, 	t uit,io1et 1içit. £':oioned cx..osure 

to u1trviolct light is h.tznLu1 to the 

6. 3.6 	spoal 

Tu (191) found that coniii 	• in 	thiriurn on 

white bon couIi be spread short . 	 co by $hij 

rcin drops culthouch some p1nta jcet to iøe•i.d O11O3 

wore not infected. £.ong dial'.'anice spread of 3.4 L, required 

wind, criven rain* Anthrcoo of white boon qpxcada iroi z.n 

infection focus in th: some direction as tho p ovii 

bwcV. the 3evcvity of disco decliwd from ti 	cu in  

the ojpo3ite dirccion of the prevaiiing t.2incl. 	tc im 

. (1969) indicate that i donso cj is bonoUcil 

to spread . tziQljj caue it creatos mjizt C TLr Giect, 

4nç) (1940) repurtcü that the mycelium of the f.incjus give do 

to cn.tiQ which ro formal in wcauce 	are S 	by 

rithLoLl, cultivation an hxvcting activitieu a 	o:ts 

(erbi:oLf. 1917: Zuoyer aixi Thomas 197; hrQek.umr 

U LLL J 	L tC-in 	c3Ofl( Ukelvk t 4 unuri 

Q 	3)!18hed fron. soil to jhyLlople by rain 

C$ they were detected on filter por trap •zci weU as loves 

Alicbu;an gt al. (195) cnttuted ore tjpin 

*Peiments with tkv~goo&i2 2glirl et.i 

They n0te4 that the m.3ximuln sore (227) were t j>o 
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Could tr 1:110. mrWum nwnbor ui 	 o± . çv± ow b:.; -con 

2-'2 i; ufl(J.cr Net; ok cotitior. 

Accorci t 	(1%3) ti le tyjjic1 diurj ~U 

was concentrated in a £o; o± tix U"ric~st anc! vimue::~t hur of  

the d:y ::;Ut cUx of 	iscri (11 AM) Prece; 	the  

tLr&:&un rei;tc humtity (1 bo Ciira: Of win 

Viioeity (3 • )rou;ht 	rcvajjnuow  t four crecutive 

th:tys eecreased the numbcr of air...b.orno 	whereas • jry 

colitions prevailing for only 1.2 cays did nct. Zeredjth (19G6) 

obezrv& the maxinrn concontt.tic o conija in&cv 

cisc;•eci onions between 0 nrd 14 hours* Concentration of 

 i n 	 1, rEiçaUoncortdia wa lncre,~tved n wincy y3  

3fl(k spraying, The zLount of t1fl(L detemnines concentration  

$p0re3 lwh.tch are diaic. 

7. :nfluQE1cx of 	 on £thrtrz of  I . -r.-i_ij ifl.. 	 _Iu_ 11 •tL__LJ 	11I j UJU 	I 	 J.r --ur 1 riq-r-t r r Fill -In- 

&i:erza (19E34) 

 

evaluated intect,on percantage and cr,(.- 
~L-11 

loss oti!Th:te8 of 	 inLocti 	f ç,rcon Jranz amci bi icit 

9r,:im (ue to C-ungi in u.p,* fic reported 4.21 per cj 

due to 	 £ 	 £oi1a'od by 

• flc2t. i?ctors rapon3iie for r&ucec yield wgrg 

e1t.ct on pod longth 	0/)1flt, S0Q/O 

Jsi 1  ht, 	 rorted OVOVo Iniection of   

antbrc•nose on eui;eI?tib1c variety ccus1ncj 253O der cent  

1o 03 on forage yieik-o o 	
0 



flthtC no, L J71 	 L :Lt •.:Oi*.1d3:i4Ofl oii 	VC., qi~'- LJ s1k1 a. i.rui.. rr-r r- 1 FLiLL . Ulfl rj- .JLIJ*,.L. . 

a.n 	rent- r4 t;j. e c rtubc 

The carioLJy 	itY 1I 	 ' 

I 	

c:ovoiow3nt. Increased io3t doasity nec 	ái;;nco 

coveracjo of spores, It cuxs ovirorxnent1 changes within 

the ccno:y th3t LvourQ LUse;3se (~~uzx~on Qailvars j 1962). 

% 	 rnos 	c.--. -L' 
1..- 

(1969) indicote that a dense cnojy is beneficial 

to D)od C, trio1ii ccus it crotcs roit ai . ix ect ..- 	
-,wI._1$-I-.J_1u. iirir u'jt. 

On contQry tc thoJo .•uLt 	 et 	(19E33) . 	 I•-I,± .'W 

rCLOrt& t1kt pi flh,_j pOuL:.tion (ti(i riot Iivo 3içJniflcrAt eEot 

on suactibi1ity to Locosporc Lza?uf spot 1ncidc;-%.nce in rnurbean. 

9. trvivL•.i of oi1etotrichum 

Qetai1orJ invo.-.~ti~jationa on 1Q 
jQQcycic of 

-. 	 cir -tc 	PD. on legumes have been mde by Tiay (ISI)Ø 

Kulik (1984) rq:.ortoi that t1 le  thnus cn suryvo 

for upto to years on the infecth3 Q1nt parts and for te acras 

po:!o( n torx s eeô (2cirruc 1)21). 	uoic (1974) rejoitc 

that 	 could survive as IOfl 	100 C1LS uroaor winter 

con3tions iren..=. ;ylvc.. 	:ioll U~4)) hiu 	trouIe OV,  

-.---.---- 	 - - . - - - - -.-.--. 	 '.-- .

L) 

: 3O1ittfl • 	 frc*TI the Lici 	tor ZG winuez ds in env 

--1QJt zm:&1y because Of mildor ciimitc cnutiona in that 

' 	
Stcta 

rZ211" 	reported to over 

Wifltt In hay °? 	 ün; 	on h. DItfl 

ec4:uiLi(Toflt stored in w•thtOd aee(:13 (Graham .' 	79 and  

L41kic, 1974), Tu (1983) reported that alternating wet 4ry 

cycles are OttfrCflti to SWViV..i O . 	1C(OUj 	in )Qfl 
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Ovctoa3on4tng of 9.11ichua spp, on sojbean debris has 

been dE1x1onst;rzLtc6 by Gr2hJr 	 J. (1979) • iiartraari 

(190MAG) re •iort 2 that C dotrctLvtm , C trnci 	i Ism  .'-. 	 11 	_ L LL - 	T 1 1] 1 EL I .111 1 J 	UU1 	 ••i. 	j j jj j 	j 	J 

. 6011C 1- 1 - occurod 	pe, ccnt o f 

scq1c of scybom co11oct6 in IDCM..~. cnd on 100 per cent of 

ocp1o3 CO11Qct 	in 1%:.)03 in i1ini 	. 	 • ;. 

were rQcozd from SO per cent ooyboan lcailetS and frcxn 40 

Per cent of either atoui pioco or leaf oar.,-VICEI o 17 .;oo 

front 10 fielas . 	i* a= Was reemared 14 conera of 

weed hosts., carve rye a 	collateral  i for r 

PPk;&qiD 
	

r ly 	. • 1986; Roye 1982)      and 

Othcr 5o*fl pathog3fls. As Co I J £t 0 1. hoa tzu,  woo< cc t' ju te 

to iDcrc:d ijjc.cujum levels# allow carryover of the 	uthoçn 

in crop rotation syctema ani L)rov.iLo Q 1XIDQ £oi: qLtkI0,-jQjjJC 

v  att on, 

2O. 	t? o infrctior o 	ItoicI 	spp. p1-i 	if 11L. 	 .. :A 	1LLLJ.LI 	 uij 	.IJ J 

oed-borne fl3tWX3 at 	 .1•ir4c 	 on 

bean was roportd by Kumar and ciirnict (1961) . Ley found 

the DatAtoccn to be inter arc3 thtrce11uIar. 6C!IIwi6Qr 	0 

(1974) round . 	 . 
.n within Ulu seei ct c RAM 

Nih and 14rn (1984) detected iTiyce1ix of . j:gti £. SL. 

trunccttuTfl jfl 	thO thcoo layaro of aoGC coat tiItUO 
t-'T J 	-• - L Lj .i- ui 

cervu1.i wero ixa& 	i &1 th 	 1QX 
F 
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Ccu ple tc:so i lbition of tho wuo 	10 rieL bY 

Ziokur (1984) in vitro by uiiç 	 Vrol nd Thiram 
.f_la*g- ..*IIJTMLL_1UUJ 

at 500 ppat conccritr::tion. 

)3 ;)at11OniC $pecie3 of Coll2tptrichum attack. a nwibec 

of leguminous croies t otu~,'Ljoo woro waw63 tC. vuntxol see d.øbore 

Collot2 rui 	'• by oc tcatrie*t with onoiy1. Cx.,
- - IjljMq.l ..

biria0 orthocik £hyon 	. , ic 2 

RaArloj-Uuc.# 
ArQ$in Cren QtC. 	 1)63; 

1)6: Alm and Cthn:, 	 nU Vito- ichu (3.9-74) obtained  

Cood contr1 of 	,  -with 

O.2 0.2% Capt&:. 0,2% Mancoeb 4Jn' CClpthL. 	Sovoral 

£1 gicitec; wc3r0 fl3( by Jaa U374) £T 	txxtment o 

gber, of Which i3anJath WaS roortod to 	the be;t 1p 

in fie ]0 trii, Kocide lop? (Cupric h*). PLCUQ 

coL:por Oxychioride and 30x:mx ri•t.urø were most eGCUVe 

by 	kçcirit coffee berry 	 CItUS 9P1 
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i1•  Z!ic_o unq co Qndisaa2c 

	

ttoniptzi hQvc 	aUo by ovoui 	 £iuc. 

'.'iQ fUiCic.3 	tho 	ssion o. Qnrcnoe 

Chco (1977) teoto6 a nzter oi fujgiciLies against 

f. U)•  trunctQ Qi 3yeat in vtr. Out of tha 

Ltm.eioc 	crbcc, 	 45, ,XUiram and 

Vitzivax wcrc foue t inhibit t.o complete gcwt O 

. 	xtLwn £, 	tmct at 2000 	concentration, 

Cr1oto inhibition of Uio Cmmiuo xjaE; QISQ recorj*C by 

Thakur (1034) Ln vijg2 by wing Forbec 	ro1 an1 Thirm 

at 500 ppci conccrtrtion. 

As 1?athoccnic species Of CoLietatric 	attack a number 

Of lecJunLtnous crops, studles worc 	to Qunt=l seed 

CoUorkcw Siope by seed treatment with Ueno&ny1 Ciptciri, 

Thiraxm, Orthoci 	Ihyçon X.L., Nicl2  Grmin Uncjitex, 

	

Ctrean etc. 	ry1, 1G1 	1 C3: 	rnkri3hnci, 

1965; idin and Cthan 1Y70) .e. 	:ichu (1974) obtained 

cood control of . 	 c: 	 with 

mirn, 0.2 Captcuie 0.2% flncozeb cnc- CQptan. Several 

1cjcjjaj wero ueJ by Jhira (1.374) tor 8d treatment of 

mungbacx-at  of which &nJate was 	oz-tod to be the beet, 

In field tri, A<ocide 107 (Cuic hydroxide), 

Copper Oxythioride and oceaux wixtwe were most etect.tve 

V1n3t Coffee berry die-'e CU& by C, 
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(Ralru at. el,. 11305). 1 s a (1905) obtalnei best control of 

2.IiLidcr-mWiMu..m of Lxn by CVtagol j  £3erxxnyl and Mwxozeb 

uscxl singly, alternately or in cam4nat1on. 	-stoi 

fugicidee liko uon1ate flt• -orosai were reported to ijo the 

most ofoctivo in ccntroiLthcj . 	'E becin under 

rainy conditions (una 	 1)79). uirto (1)76) found 

rosQ-6O, Donlate..SO ad pr.1.2O to o th rx3t cictivo 

. 	 of :xGn in sjray tx.Lal at lta. 

3oe rct)ort3 on mungboan iro also available. 6hame 

,. (1971) reported that the anthricnose of mung and urd 

used by C liaggMthlamy can be mir4mi2ed by spray with 

PC113Ben1ate. The least disease index vas observed in the 

above treatment, in a adray tni.i. L(liaro et &.. (1973) 

roorted minimum folier disawes of munç, whcn treated with 

Cptc, ZiflOb cirizate.. an6 Fythian. 

Since ;i: rcvjtj o literature on different as4 ect 

of the diea8e is ...canty*  trcforc, the i.ecrt nvztj,otjon 

JL U L.Q 	 tzith thc ollowin.. ojcctivc :- 

11 	oi1oction OL 	cc cui 	ci 	.oi,. 	icit 

10CatiOnL3, 

2, T0t1.ng of the above seed SaMlau by )tandard blotter 

t-'aWhcm2 for association of ço i 	p, and other 

3, incidence of anthrcno8e In different varèetios of mu, 
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•. 	o.atio, 	riticat.Lon arid intorcc of arthrcnocic 

unU3 (ii. dcmatium ant-i . 4ut4n). 

3• Tetinçj pathogenicity of coI1ototriçu 	!.)y various 

motho&. 

6. urvoy of anthrzicnoo in ton ditricU o: 	witL 

erenco to the foUowinçj aspects 

(1) &oason (ii) Variety (iii) Date o f disease pccirxc 

(iv) Diseaso intenity (v) atage of the crop 

(vi) Frti1ior dose (vii) oil type. 

7, o test the infl.uenco of gollowing opi&wjoIoUiccLj factors 

or the incic.ienco of anthrcsose 

Ci) Efcct of cijfernt vQricitio 

(ii) Effect of diioront dates of Sowing, 

(iii) Effect  of ternerature and humidity on oruLtion 

and spore jern.ination in vitE2 and In viv2 

(iv) Effect of tqerotur, humidity and light on 

disease dovolopmont. 

(v) ::Uc on dispersal c. pores 0 0110..4triCILM 3. 

in cur trapped on sliuos. 

0, 'o jnvot.içath the influcco of anthricno3e on the 

following parameters of host s 

CS) Plant height (ii) Liumber of branches/plant 

.1i) Shoot weight (iv) Number of pods/plant 

(v) EUUber ot seeds/pod (vi) Yield/plant.  
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9. Influence of plant population on the incidence of 

anthrcno3e in i ernt, varieties oa 

10. ?O ;tucy the survival 0± o13cthtichu sp. 

31 • To locate the aitc? 	infection of con otrici 	• 

by hi 	2athcicl tuoy. 

12. Znflucncc of £u.c.. 	a 

U) Effect of funJicide8 on the 	t.th0  sporulation ad 

colony character of ,. 	at±ui 	1inithLnurn 

(ii) lnflucr2ce of £ugicicc (ceci trot) on the 

incidence of anthrcose. 

(iii) influence of fungicides (crcj trl) on hc ritc 

of disease development and yield of munyben•  

(iv) Influence of fungicides on patboenic £unçi in 

ph1 loplane 



III 

MATERIALS 	N=IUDS 



A. WTRXALo.3 

1 Gle$BWares 

Corning iiio 	wrc wcrc uod durth9 the 

investigation. These cj&wcrec wro thorciçjh1y d.c 

with C:  trcont pow1er foliciwod by washinc with untng t 

tator, 1,11honovor r:,-.c atred the c1stavoo were tcri1iod in 

hot air Oven at 13O0C for tuo hour. 

The p1tic .ietri1ates used for seed Ie1th t&ittng 

were sterilized with forrualdehyde solution while all the 

metallic intnttents were sterilized by hottng over the tJ., 

2. e4 

The following m&jia wom UsQu during the i12vstigatian. 

The contituats of media used are given be Low a- 

1) 	'otato Pextro.c Agar (LA) 

Pealed in siicei potato 

Dextrose 

Agar Agar 

Distilled water 

200g 

20 

20. 

1000 ml 

ii) 	Potato Dextzoe broth 

P00143(3 and sliced potato 	 200g 

OeXtze 
	

20 9 

Distilled water 
	

1000 ml 

24 
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iLi) z3vocific ric c 	r Zorc production o cQ1ototricu. 

a) Glucose  

*agcthz- 	J.jhto 	7. uj 	1 • 25 

?otassiurn di phQ 1tcj (23)  

gr Açz  

tor 	 = ltX)O l 

(flathur et 	190) 

b) Green bean juice 

Agar gar 	 10  

Dijl1cc w3ter 	 so 1000 rL 

(;o1no 	 tc, 162 

Media were steriJ4ed in eutoclave at 1.05 kçfcr 2  

for 15 minutes. 

3.Z_9wdr 

kctriPlateS containing seeds were incubated in a coden 

growth chamber during the couree of study to pL'ovic otitui 

COnditions for seed cjerrnintion and growth of myco fjora  

associate with se&s.The dirncrnziona o the ChanLvr were 

Ioflgth.b3o me width—C,75 m, height.0.9 M. 

The chamber was ftrnithod inside ulth two sets of 

Phi-LI-P-940 W day licht tui'es hajng horintcily 40 ciuv 

the ecx1o. Alt 	cycles of 12 hours liht t rc 12 hours 

&rk per10 	cro rirtrj Øyy 4 
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wc roviUeu with a i,utcr ccoLr to mJmLain the tOflJ0rQtL3 

at 23 : 20C during  stmiar 	to miniiio thc 1035 uf water 

f=xa the moiet blotting papers 1?lacedin potrjdjojjea. 

4. Sources of material 

The seeds of t varictice 	ungbin. Pu3a iiithi 

and K 851k u,ard obtaineci from nucleus 6ecd P=Iuctlon 6chee 

Jabalpur while one variety (i..45) was procurord £rm £,arbent 

of Plant tho1ocy, Collo,t of Ariculturc, Jabalpur* 

Seed samples of 29 varieties of wro also 

obtained frm All India Coordinated £'iUse I ;rvecnt Project, 

1JK, CoUejo of Agricultur, £ehoro and Department of 

Pathology, Coiloo of Arcult. , uzblpur to find the o.tnt 

of association of CQ11ototrichuc ep 	other rcoflora 

Qi5OCiQtGd with seeds,, Collected seed sple3 ware stored at 

40c. 

5. CpercntQ1 

The field experiments wore conuctEx1 ctt £ust 

Jabalpur. Ciberv3tiQn3 on the disease InCideLICE 

reozc. in the exj,eriiont Ufocs  of different varieties und 

1lEt jopulatiozw n the yield contributing charcters of 

mun1." conductoc2 bj L i•r*  v.X. nkia, Leprtznent of 

Agricultural Lotany, ot UVOutock Farm, .\dhartal, Jabalpur. 
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6. 	o roloqical ciita 

1)citct on rirfi.i, wind veLocity, 	nhjne, r3.lcjvD 
htittthty, rntiximurn und rn.tn1mut te rture wore Obta,nod from 

the let r4ojcU O 	v1try at 	z.tta]. Fcxm, 	zrl 
-y 	-•:--.' 

7, 	titc.j '32 

The date of the exporlments cOnductod in thp, lr.toj, 
Pots cnu field were subjected to atzitletical analyj, 

critic1 differco was worked out at five per cent probthiij 
lovol to make out the differences oetwcQn the troaezt, 

1• 	cctr f munbe 	ieed 

Twenty nine 3eod sTles of mUnçe4 were Collected 
locitjg in iriatalya Prdoth The major source 

of collect'on  tlaO  the GQVjrnt .;oed Toting £rty, 
Thbiijur. seed 3n1e3 from ndl, Nei inçhur, R4ur canu 
$ehorc districts were collected directly from farIilor's field, 

2, 	iftç j Q ijced 8r1 	fox actçjon 

?Il he collected aoed SWT-las were tcztj for the 

4080Cit0 ycolora by tanuaxcJ blotter me thou. as rocommnded  
by ITñ,  (1976). In this 	tjt 	CirCular piccao Of b1h.L 
J)lottiflg papers of the size  of the pske (9 cm) were cut. 
Thoj Were CIPPed in sterilized water, allOwOd to drain out the 



extra tzr an tiion p1coc in ch tcrilic LtithLh. 

ont:r five seeds were 1cod in each petridih (16 in the 

outer circle* B in the inner circle ani I in t-cj c) 

inainththing equal distance f rm, each other, The petrid, ishe 

were- 	ncUbatc 	in the gruwth ciirnb•r. ajo hwcot1 	cc 	vi- re 

tcx;tod w±thut any pctrtont. 

For dtectin and identification of 	tunvie 

the SOC($ inpetr1QtCJ WCC QCILtrid on ti ctth day oi 

incUI)ation un tier a tro obi r.ocui t r rri croscop c 	ibc nc v e r, 

ncxcod S1ide were rcie3 and xuinod wi.cr the contour 

icroccpe I-Oz £ .ct iderluiicu-tionm Mica inçi were i]aci, 

,iuiicd 	rxintrined 	jc r t'aethoU dc3criboc .iscihre, 

3*P.Icj3C
I

vori
. •j:ii_i_u-i_ii •   

X)iscae 	of QtbCQO W$ re cordecA as per c 

?13flt  Infectac-I anc? dUic'c i&',ox b--sod on th. rctinç of the 

disease  on 

ity 	etris frQnk Cooruin"t-ou" VricL.1 ria1 (c.N4 

anci. :Lnitial L. v1uUoa Tr 	(LL-4 wore grown in iiji 1905. 

Sowing was done on eighth July 	4;ach entry was ;oJn in 

2., 5 m. J.onç; LQ - with U raw t0 riw divtan ci 40 cm C1d 

XOPItC8td twice. A line. Of 3fltKCflOOG 3USCE!tib1 cultivar  

(Jo&45) was UO;fl after every ton entries of CVT wKUe &kuie 

L3a4tr;3khiand J.45'werc used aS suaceptible checks in 141~-M  

cit riE. 
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Disease appoarc1 ator one month o... 3OwLn9 .iflci rche(ji 

the pook by 23rd Aucjuz.t, 1X. 

a) Dj$eo i(nc 

	

o1 	iic 	1c.n 	JO CJXi 

incic3ence of disease was calculated by using the iollowing  

fOrIUULU Q  The overiçje oi to roplicticn 	cLlcuccc 

- 	! (100) 
= 

Whore, 
A = L)iceie incideico i.e. per cent plants  

exhibiting arntcna 

y = Total nurb(.,r of in.ected ,lurits  

xTotal numbc oi. plant ocr:iL 

b) Useasg_irite 

Lieaao in1ox wi colculated by using 19 otht Be ale ; 

	

Nerica1 	Ratings 	 Dioase Intensity (%) 

Free 

	

2 	 1020 

	

3 	 21."30 

	

4 
	

31-40 

	

5 
	

41-'BO 

	

6 
	

51.6o 

	

*7 	 61.u70 

	

C 
	

71.80 

	

9 
	

•> Jo 

Disease index x 	 VU( 	 100 
tcu1 nunbor 0c oborv;:t.Lon 
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r -i :1) var 3OWfl of whi ch 22 ter new 

r4t 	cvc 13 

entrics of. CVTand 34 	i 	 6th --:Pujy,, jqji---.PO "'ach 0 	 '-, U 0 Zr 

entry was smm in 3 m lung =m witb 30 , rw t-,.j mvj distn.,ace 

and 	eic•]ted ' co, Voriety J a 	wco9tib10 

thock for monitoring the 	 evority t borQei8 	the 

Disli-,aoa Qppered on 22nd J1y., 1)86 arió became uevcre 

by 14th Augusta I986, From this j)tOO O1Z3VatiOfl$ on 

crcent:ic:e of pliut infcction cd diz~eaaso intensity were  

recorded. On the basis of i.seae severity cu1t.ivar, were  

cjOii)cc into foIlo')iflv:; c1Qsc3 ; 

I. V3rieties having no Infection aw Highlyrcsistt((R) 

2. ::ize in•.c: 1r.n 1; 

30 i&€SO iflcLU ircu 

P 	
•_Ip./ 

r... 

4. D1SGE3c in6ax from 1125 

- ocerato1y  reajstn.,. (t1fJ 

odertolyiuscetjbjc (MS) 

5. £)icQa:c 

S 	 ,_u& 1L -. 	• '-k- 

1ç-1 	)t•-•• 	 :. 	'I 	•• ••! • • 	
lI?1I, I 	 ' 

,-JIJ,,TlpTr iiw JTr 	 rAJ.1,WI.II F] • L & • 	 - 	 - - 

LeaVeso 3tern nd pods o)thibiUç th 

em- iliracnooe were collect& fzrsa oxerJ.ttul crop during 

Uharif 1985 and 16, fld brought to the lal-)oratory for 

isolation.  

The, entire work o1r. ivolatio 	c.Xried out in an 

Inoculntion Ch4rnbBr. Prior to W;Q the, chtmber was teri1ied. 
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The diSCaUCC plant parts warc, cut int.o su1i 4cco, iurce 

sterilized with 0.1 per cent mercuric chloride solution for 

om minute foilowckll by three washings with sterile water and 

then they were placed in petridithoe containing 20 ml of 

o1id.ifl<x3 PDA cicxi with small atit c)~ straptumycin 

3ulphito to avoid ixcteriul co-itinatior. The plates were 

incubated t 25 1O. Developing fungi icr u:cuitured, 

purified and identified with the help of key (Klireihtha 

cal., 1976), iwxjt obtained from different plant parts LS 

well as seeL were purified by uinglo sporo tccku4que U 

culturo3 wore ma.thttinod on PDA in liçjUici prci.ffin. The 

culture tubes wore labelled 	 in rcriyerator. 

5. 	c4pity 

Pure culture s uo or ttin te 	1.1uLcity 

by 5-  

i) 3oed infestation 

ii) Opeedling inoculation 

iii) Detached leaf technique 

iv) .oil intetation 

1) 	ed iafzstc&1212 

Pretretot eQcJ.3 c. t 	t)?n tree 	ialo 

Soaked in sterilized 	or thr tour hours and then iriQCuited 

by t011ing them on actively growing and heavily a,orulatcx1 

culture of the funguso ikm irictx seoda woza 1.114ced in each 
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¶-JOO used in each case. Uninfouted seeds were used for 

chec:a. 	The plzto: were incubated in growth chamber for 

seven days after which they were exrriineci for infection, 

c.odUng inoculction  

In this methc, 103ve2 Qfld pods of tho growin¼ 

tzero ijuc-d y 3crtcin9 with noodle after washinr, thom 

With sterilu 	 of pure cu..ture WaS plocd on the 

wounded surface which was then 3oaLed by using cotton swab 

for providing moist cnciition • Inoculetod pLnts were 

covered by polythcno bacji. 

i)Qtqçhal lc 	tochrici 

The detached loaves of various age grous were 

washed with sterile water placed in moist camber a:u then 

inoculated by a 5 rrin disc of 	anü L.linueMthigMn. 

The moit cirnbors wore prepared by placing slides on glass 

rodD kept in petrirjshes lined with three layers Of moist 

bloting papers, The moist chizthero with inocuLtaci 1OaVG4 

were kept in incubation chnbor at 2SOC teperatux-e for 10 4uS. 

The fungus was roiioL:tod after development of sts on 

inocujtcd leaf, 

iv) 	pi]. irnc$tatiQfl 

Ioculn of tie tot fungus was grown in 250 rl 

3r10raneyer conical flak* each containing 150 ml k0t4to 

etrooe broth. A 5 rnm disc of seven day old culture of 
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the funçua was trnsferrcc in ozch flczk 	i iutcd ct 

250C for 10 days. After incubation, thc xiycelial Irlat was 

r3i(ved and thoroughly shet with srj1jcc %•Jtor an tLen 

rui,:-od in ffl;ori1ioc1 soil at tho rate of grmith of one fl"--sk 

in 200 ç of soil. The infested soil wcz filloO in 

pL:itic dotwaC3 (20 cm 	auetcx) Ton pots were used for each  

trtent, The furigus was allowed to vrow at roa tnDcituo 

fcr t;o &ys. 	Ton 	rfco tc rili2ed sc o tho he-Ithy 	•oc 

8,n1e were crown in  TC%rl POtS with UflCt but 

:ri1izcd soil 	crvc--C. as control* Observations were recorot 

on percentage me rg rice znd p re n1 postometwrgence rno t 1 i ty 

after tcra days, Isc1ations were ma6a f mai the inf e. cted seeft 

ana seEIaiin 	or the association of C. 	 for 
- 	 I i•.- -w--i- 

confirmation 

survey to study tho ovoxit of anthicoie cat; by 

C. dmmlatiun~ and C, iindemu!aiianu ucs conducted in ten 
l 

districts ap Betta, Hoahwagabade Jaaipur, hirLno, Kharidw,;:~-, 

tand1c, ! ri i.njhpur4 Sehore , Oeoni 

mungbcan were se1ccto1 r3ndQrn1y. 

cnc ViiIQ, ijji of 

Ob&orvtiuns Qn 613aeci 

Plants were noted .t five rcix2c*tty 6e.octL: raj)ota in ec 

f iOldo At each 	observations were made on 100 plants and 

numbez o 	 pk,, nts were notcu. The Infoxn, ation regarding 

seiotcd fiela the following proforma find 

representative seased plant samples were collected for further 

91tht3y. 
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the funcjw was tronsferro(2 in ouch f Ictok and jncuatc.d  

250C for 10 &y, Af "r incubation, the myceli3i rt was 

Qieved and thoroughly -uL*xhecI with sri1jç jtcj jrJ then 

icod ir Qtori1od ci1 

 

at tho rate Of gmu th of one f 1"sk 

in 200 c of soil. 	The infesWd o41 o ii1o. in cori1ic 

p1Q3ttC dot (20 c 	 Tr jxts wore used for each 

t1cDt!ent The fungus was 	i1wJ to crow at roan tpertro 

for t-1. days. Ton courf 	:iterilizW- eOd of thc hen1thy uce 

$QIIVIC t,ore çrotn in t2ach pot, Ton pots With unti but 

sriIic: soil 	 control. Ubservatiom wererecrcci 

on porcentage mmrgence aivJ pr.nd potzçe 	ziort1it,y 

of ter ton days* 13c1ations were mo froii the irif O-Cted seeds 

anQ seedlings for the association of CO 	 ior 

confirmation 

6.   , ,-,; a F~va eon 

urvoy to study tho aovit of rnthcroe cuc by 

C o ca14w and C.
adm wcs conducted in ten ir.inii 	 - 	 il11TTW  

diotricts £IetuL 	 Jabz1ur, 
-OW 	 Kb at 

MOflilQ !r3intiur 	ohore, jeoni and ViUtcha, Vield of 

lTnlngbean WOIO 8E1CCtOd ranckxnly•. 	Obsorvaticins on ci;Laeased  

Plants were nOto(2 at five rcaw2anly aciectmi, j)t3 in each 

f icicle At each IjOt 01.130Z1ViUOflS were made on 100 J4flt5 and 

nunbez Of VI )nts 1,d 	we nte, Tho infun,,,tation regarditq,  

o2octed field was recorded in the following proforma and 

representative djG04- .,$ad pint aan1ea were collected tor furthcv 
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NOS ui L1ii.,t 
(Information 	heet) 

1 • Date 	 00900*0*0* 

2. District 

3, ocation o fie) 

4. 1.3toçe of COL) 

5. Diseased plants out oi 100 j4urta  at each oi the 
five spots in a field 

64  Fertilizer (iO3e 	0060*00940 

7. Soil tVL)O 

E3. Any other information .•...•.,.• 

The average disease incidence was calculated by a1ing 

the following foxmu1 derived by ;çraJal (1905) on the basis o 

Naurnov's formula of infection (Naurnov, 1958). 

J) Average disease incidence in a field 

ii) zwecige disease incidence in a district = D a 

Where, 

Degree of disease in a plant 

N' a number of diseased plants in a field 
at five spoto  

ki a 'otai plants obarvd in a field at 
five 3tz 

F a Sum of O L" values of inLectei fields in 

S district 

14 at EOtl number of field having infected and 
Unipfocted plants obsesved in the district 
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7. 	nE lu(.'.,  r2c  0 	JLC',1-czqzpdojLoL Ltg ._)cL4 
. .. 	. -.4 IhIj 

IUTFWIILTI- 

An oporLrx:rit waf. conducted to study the eff-ct  Of  

dif2:?r?nt vc3rietio$. &tes o cin 	their intcz-fictlon  

i n r(Thior to o'fironcntQ1 

 

on the intotisityof 

antliramiow,  

of 	corUcrt p•-I_I- 	 IL_.iijj 1 &'- fJ 

1. IVA 	 I S4?lit1.PL)Iot ODifl 

2. Trct,nts 	 nine (Threc wrictics5 
£:U 	L)3:Uuhj uii 	E51 

Thxco cJa-4,..,,cs of oiinç 	23r6 June, 

3x; JtUy 	13th July 986) 

3, iepIict1ons 	s Your 

4. it& nurnixr o 	 36 
plots 

5. RoW to vow distance s 40 an 

C. 	Totel nurn.r Of 
rQwG/?iot 

7. Total uvQa 

8, 	et   aro   

9 . Area of the plot 	4 

10. Obaervation rocordods 

26.2   x 12 sq. in 

19.2   x 9 

3x   1.6 o 
tico13e inde.0% 

Plant hc4çj•ht 
Ntmber Of brawhemi/plant 

hoot wo.t;ht 

Number of poft/lpl- ant 

£wnber Of Good 0/pod 

floWpl3flt UCVL)1Qt 



11*  Date of picking 4th 3cL)tcmbcr 1986 
10thtie,:tcx. ibcr 186 
22r6 3OLtObuT I9CG 

The vvcdgross oi U 	icaix on dii:Ebrerat wricties 

GOJT On different dates vmro recorded zLo uritocs dat on ax-,  4W 

rcinfa1I in rrjiy, in-t.cTlizit,.y of rin, rneirnurn ena rniairnirn 

tortLire3 (°c) and rolativo humidity C .J arxi average vIuo 

Lor poriod3 O tthoo cJcy3 WcEO C.1cu1ctcd. 

Tho sthtitic1 cnc1yoii was dorzo t finc, cor1i 

between &.Jict vrib1es jlka disease i:dc with imjeve Alt 

vuricb10 li%e r1nC11, rnxii-;u jfl: 

relative humidity (Mi and N) as per standard aEtho 	zu ar1 

p0er0n'3 coetficient of corralation (r) was cIcuco or 

:3 j gz-i .t C flCE Of #rl v7a. s tO$ tO Cl by *)U tt fl 	r vajLuo s,  

70 1 	 Q octthc. 	 ~41 --host 

i;fc3ct of tonqthrc, rvIc.4tive humidity anC, açjce of tho 

host wons st'died onoru1ction o 	 L~pe on hQst, 

10 L)iCc h-ving cr.uatcristic lesion oL IOX10 zn wore 

OOictJi:3c1. Those vieces were wahä caruUy in GWrilo wt 

With the h011) c:f tini-J bruDi) and icu ntC at diffearent 

tOteratu 	(20. 220 250 27 anI 300C.) fli hUfld11t' 1uve1 

(25. 50, 75 90 an6 1004 • Aftar 40 	of i  

1
11 16 eaf 140ce was sueen&d in 10 ml Of sterilo watcX 	fltUflbOZ 

of $or 3/0q01 zL ot aus)en:3ion wa3 rect&uou uair) licie., d 
-ocyt 

motor* Liect of age of the host on ApOxu13tiOn WB also 

ettuiea. Lei of eiintlor size on leaves of Ui!oxont açe 
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groups (22#  3 40#  S 0 and 60 days old crop) were evaluated 

for poj:uItion O11OWiflLj tho jxocedure is coccrjd cJxve, 

7.2 &; c• rs o 	t:I r : ncv.o... r.o*: "i )Qz: C" 

tested 

Conidi tkon from fungal colony grot-rinç on PA were 

for their gerrnintion. Cavity 3lide method was eIoycc 

for this purpo8. Coni•:..1 GUOTiOi was prepared fl sterile 

water in culture tubes and stmdardized so az to have about 

Is conidi4/iuicr3coj4c field under IQOx. One ml o 	coidia1 

Gus ennion was placeU in each of the two cavitiei3 of eacli 

t31ic:o. Four rep1icatiou uoro ct fur each 	 cavity 

a1ies were kept on glass rods 1ced in pGtr6-Lq1ate-s linori with 

moist bIottEu;3. Tho &t. on s'oro c•oLiTintLon wore recood 

3fl interval Of one hour af ter St'tiflç the experirnent 

With a view to ee the effect of tercriture the 

i;otri~liohes with cavity Sliac., containing 	ro 	sujens 

were kept t 20. 2 0 25, 27 and 30°C. 

:Lvo rc1;ivo uzridity lovola 25 50. 75, 93 ind 

100 par cont were used to iind out tie ecct of rei.~--t2".vo 

humidjL-y On 1OZG 	fl1fl0fl 	ACC) IAUi4t levels wezo 

maintained by U.fl3 Cor=Ontrutrecl 1104 and distill U. ater 

In the following proportions  



Uuidity level Hu4  4tiUod water 

2S; 	L 1U 54 1 46 ml 

6o 	Li 4 2 r..1 

7 • % P41 30 ml 70 n1. 

c 	. 5 1 95 

100% !bU 0 Ira X ioo i. 

These mixtures wore fillescl in oicctora in whi.th 

cavity slUas with a ;oro sucapemion were kopt uirij  

rods ror their support. 

7*3 	Lq_c tQR 	N C C 	 6,.i-.  0  0  

An G%priet t 	CutCt1 to study tAie c1oct c 

tcerture, hurniiity and li%:,ht on the OV4iQp(1O t of th 

c:Iie Ge. 

Leaf Portions hwinç &1L rZL (ieVOiOj4nç' lo- ion were  

e1cctec:then size of oach leoxon waZA,  meuxet:e 

thou 

 

!Aciced in roi t chc.0 	whichere rcibatt at di4icrnt 

Icave10 if thmperatur 	20, 22, 2S 27 	3OC0    am aity 

(25w 	So o  •73, 	90 aiic' j 	ioo•)o 

recorded zitcr 72 hours OL 

incrca•e in si o 

incubuationo  

U, -10 100 ion 	Es 

TO stuiy the OftCt Of liçjht the I-eaves wjtj1  meaeoured 

103ionca were PLAccid UflL3CX diOflt licht itCit..OS icr 

7.0.3 houra as £oI1Ow3 

1* ecM;itirzuowj 6kre;2 



2, Ut;crzat.c light (having 6Liy Jiçt 

and dark 4'u-joriod of 12 hours each. 

W of 40 W i4ij I 

3 • Co ritinuou expoo urc to jj iXito  

i;tr 72 hours of inctfoat,,101m, jnCrcLn.-e in  r>,L,,0 oL tho 

lesion '.,a3 rc-cor(!e6  

7•4 L1oçci1 
-Ill 	- 	. 	1 U_iJjij 

disetht.jon  ------------ - - _-- 	-- - -- - 

To study thc 1oci 	 thepth n -c, n 

(zjx3rmot ws conducted under field conditj 	£icrojo 

coated with a very thin layer ot vcisoIir wcr cxosj 

ugbc;3n 

 

field cjnc the wino rectlon, ujjLi0j3 wec ojoc 

f ror 7 • 00  N1 to 12. 00 noon 	12a. 00  L 0 On to 5,00  L4 , a thcm 

were obrved wxiGr c*jøund cicroscoje. The rnnbor oi eorcs 

0:6 C 	tfl•' S ) . 	 r 6 cn,2 	. 

8. •iMcJ1 	 on host 

Efct o 	 on VZU±OUQ garwieters OC the O$ 

plant was studj&Li in  diffarovIt vcrieticc.evcntoo varicuos 

of nUrii'Qr wcc observed for the aeament of losses caused 

by nthrcnoo. Each VLriOty was sown in 3 in long row ana 

Observations Were recorded on tan r&riy soicctd plants in 

OQth row. Observations were also racarced on tluve varietk' 
G0-o,4u45 	a5a £kia&thi and K 851) sown at ditorcit dte. 

The pe rc on tgo• rcCiuctior. In varlous g=wth parimetere 

QObt i4ant and reduction per ur4t oL ctt.,eese index was  



EM 

observed. observations on heit#  branching anu fresh shoot 

weiçht wore recorted on five dizeaLjed and Live healthy plants 

sejoctod rndczily in each rcw, 11'iO3e olbservatio.ris were 

rocor&ci cit the time ,f pod 

In rnober 301f."', t_ve cJisoeL .ut.. iive oa.tthj plants 

were tj 	r. 2ci1j in c.th rc' anc. used for recording nuc.bor 

of roa/pint1 nur of seeds/pod and seoLI yie/pLnt. 

D.1 	icto plrt 

Height of each plant was rocoried in cu from base to 

tip of the main stern of the plcnt and eau height of five 

Plants was CalculcLted in each ro'i for healthy and dici 

plants separately, 

1flbeZ 	br.nch€s ior 2lnt 

Iumbor of branches  borne on thc main stem were noted 

and mean number of branches of Liveplants was calculated, 

8.3 	 oE 4i!t 

Five healthy and five disea.iec plrhto were UjrutL 

Cctroullj se as to avoid breakage of root. soot anu shoot 

Of OeCh plant were soparated by cutting it at thc base line 

i.o, at the soil level. )hoots oearated from, roots were 

imMOdiately used for further observations. 

00 3.1 thoo; we.ictht 

Weight of shoot of five plants was recorded and means 

for healthy and diseased plants were calculatec separately. 
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• ther a 	 !crit 

Zwnbei of 	in eci c. tho 	oi soconc it 

counted at the time of ma,urity &nU neins of Live Q1OXtS were 

cc1cu.lcLt&. 

tu1xr ok ses/poc3/11t were countc t uiu mi ty 

x1 veana of five p1nt were c1iiic. 

C.6 Yi2Ld per pLjnt 

Average yii& of ivo p.1ts w 	ecorcxf in 

Effect Of giant pOU13tiOfl on the incicLcica 	i 

anthracnocc, in thre4a varieties of 	ungbean WaS stuUiou, 

Field trial was conducted with the £oil.owinç dotatlu 3 

1. L'osiçjn 3p1.it.'j)lOt deaicjn 

. 'rerltS a 15 (Three varieties - J-451 

ithi 	?-16 cad 

five plant jvpulations - 4, 

6, 	, 10 and 12 i4acs/aa) 

34  £iiictjOflD 4 Three 

4. Plot size * 5 rn x 3 i 
' i Row to =w 30 ca 

60 crtiij2or 20:4O0 (nusK) 

7. .;Owing date 486 

) 1 -19Cc 	i) 241190 
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0bitior 

Qbservations on dicu3O iuciconce were recorded b 

selecting three tQW8 of one sq, rrotr c-rea in each plot, 

1 infction of p1ant caucoi by . cmi.tiu and 

. Unth3n% in th3o varieties : vusc, &i&thj (V1  

t646 (V3) a:ci Uvo plt otLatLarw 4 4 

lCS/ 	 3 1acc/a (?3 ) # 10 1a08/ha (Jj, 

12 	c./hu (P5  wc o irncLct.. by Cifltifl th tot,l nu 

Of hoci1th ai ini:ccteC 	 rowe i no eq. 

ro/plot.orcentagc of itafect.ton was C 	 u culati by the 

formula 

x 

hero, 

Per cent pLnts exhibitinV sywtc*na 

umber c'f infocto6 plants 

	

' Lotcl nnt 	p1nt8 obexvcu 

10'  ,urviV&. Ote toçjo on, CpP s2sidlLes ana  
L100  t 

3uxvii ci c 1lotottichu. Q -. on crop resiwas and 

collateral hooto 	studied. 

10,1 uiv 

Survival ci Collot2tEigl 	on crop re4.iues ot 

U&n Was etujed. L''iO crop residues 1.c o  leaveti, ate 

and pods of rnungbeu wore collected from the 	ndin crop 
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ScJn in 1985 after hrvestin. Thcsc 

mixo. with cri1ied soil fiUc-cJ in the ut j1jcl pots 

of 60 Cm size ant. lest as such till the cor nc 1c2fl 

rie 	i(313Ofl, uitahe check was it in which no erc 

rei1ue 	 -In the 	L • In each Ci the pots  50 g 

crop reduo i.o locavoss 	cn pods viere iucoratt 

the suxáacc 	th sil. Thus, nine yot3 were taken ior 

sowing of each var..ety, Four Vreti 	ilonç With a check 

(J.m.4$) were sown in 45 po- s, Tlvmn.ty five pro treated ee1a/ 

pot were cown on Eth July, 1986 and ob5ervtionz on percentci,c 

of p1 Lflt inaction was recorded after one month of sowinç, 

10.2 SurvivJ. on la6g ian 5eOd$ o 	bcm 

Vatural1j,  incc ted 	oi z.cur vuri-otio3 

were collected from the field du 	kherif 1985. CoUcLu 

poo Were kept in rairigerator at 4,Q for one yer. Alter 

completion c.,f Oro or, pods and seeds were ex=incd by iauar 

plate method for the rcoence ot collototrichum cp • 

pieces sterilized with 0,1, fl12  we-re p1iCod on 

u' incubtc at 25°c br seven 	ThOn, tha platas wore 

oIer6 for the presence 01 	91X'±ChUI 3). $OOd 

the $am poc were also teeteu Ly u - .ir 4ate mcthci for 

OSSOCjQtjQfl of gg11q.WLji9jM SQj. observations CXI pezcentee 

Of Si2leotriçha 3i* QOQc; With pods and SQ 

recorcct. 



100 3 	 coL 	bo st 

To firi; out thu b>osri'&LAIjty survival ox the 

on CO113t(ta1 host!:; , eight host jxcior were inocu1atci with 

the pathocjen by detached lea' techniu, In this rnetho, 

culture 	.icc o S 	dia,.-;.o -Ucr 2icCod in the c'ntre of 

u and lower surface of the leaf on alides in 	etripiatos 

Water ci&ed in potripLctcs to jrovicc noithrc t' the iove, 

Aides were placed in petriplatos ovorLa 	 etri1tc•• 

wore kept br ioticubc.1 t.Ion at 250C :or 10 ciyz 	hcever the  

3d . 	-Were Ta £rom thei)tos apa 	tior9  

portion a;i lnfcctjon ot thc 1oL was recomie 

Conidia1 u..icr.i1c;n w 	ai3 	rtyOc on 1ocivcj8 by 

0W"rlizer anG the leaves were kel...-.. t in ?etXiP1te8 • 	Th 

sya••tus were obervc(i ana isolation was  

CrQQs in~jcuiatjorj etuUy was 1LC) 	The fflUflb?Qfl 

isoliDto of . a'!  ILC! was inoc zatc-4' on the la"vcz of 

 ili.~riyf Pure cultuxe o C. dttu from 
- 	 -U W r u ri I Ir rn 

naturuI1j infemto6lsave~sOf 	:ViUc 3 • was obtained -I—Il- 	i_J 

and incculatee. on the leaves Of UUbCfl 

U. Iija 	 Is 

To loc.-Wite the site of incUo o... . iiic:uthi&u 
UL_I__Jn__.-Irlr-L1 .T 

Eu3d , 	awr in rr1uflgb33fl secu jO( bVi1 infection of 

Li1thrucnQ2e Were cut U1Q1J With SeG4.5 bY flCOtC 	fld 

proco-c.;aed by ttletocImic 	A JQafl C 1 940). 
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Piecej of infoctoct nunçbcen pods uore fi4E)C in fonialine  

acoto alcohol (1't•)n(2 paswd takrouOtl tho 8eiE Qi 

J) 70, 90% n(! absolute alcohol (2 times) 

ii) JSiL xylone + 85 alcohol, 25 xylono 75 alcoix,l, 

50 xylenc3 i 50. alco.ol. 75. cyle -; 25 alcohol, 

05; ylne + is;• lc.thol nci than 2 times in pure xylnc. 

iitrL)L, 	 oociion CUttjflj by 

c:iona with arantn 1nc it jreen 

!QC dono, as ,or staixiard prtcoduxe. Sections were mounted an 

LA idle in Cixaa ha.thac :3nd e> mmcd undor mmcroscoe 10r 

hiS t .3thOlOjiCL 3tth6iCi. 

12. Influenecof 

xpnts vicia concucted to control the d.tseo by 

using uicide.,. 

12.1 £)in;icides 

FUngicidos wero tcstod in laboratory againat the 

athoccn in vitro and qpray trial was conduc tad in 

12.1 • 1 In vitrgt2ti.ni Of ug1cj.dQ 

'oisoned good technique was foLloWed ox te O . 

ftngicides were inaorporated in PDA after sterilization 

1000, 15004  2500 and 3000 PPm concontrationa. Three 

rc)liction were maintained. feetriftshas were incub8t 

at 2 5 + 2% observations on moan radial cjrowth, inhibition 



m4j 

EetCOntage sporu1tir and colony C  
_1 	- 	. --TLfI •Jii 1.11 -i-• ii.-i_ 

and 	rocor 	after SeVan da of  

inoculation. V011m7ing ilulvicides wc 	 j 

Xi4cQ1 
F
narncD _.11_flLL_Lii_F1TT_Lf_IL 111JL 

dO t1i 	( I go'.  JUt11 	cy1 ) 2rjj 

C3rbenUQ2 ii 	Ow 
tic 	 ZM010 carbarnatis  

CptQn 

C 3toi 

N ( Trichlorcenethyl)  

icirboxirnido 
thiO44-cd(c.LQc3xQneu1 , 2aw 

-1 , 2 , 2• 2cuchLroc 

ccioheinc1 , 2 icarr 

131 jtcxuSO 

Mancoob 

:;;ir,o-L-> 

Thi oM Qn te- 
:riethyi 

IT r I iOZ' ~i an. o 

ccg: o:j 

Th 

- Copper och1ori6e 

4nc ions4mancjanesa 

so -inc ethy1e.nbiaithiocrbt 

-.. I 2i.bi3 (3ow4t-kothc>xi, carbonVlmv2gmothioureido)  
Lo AL 

Im $4"bis (14miorvnvamidc~2* 2 # 2*w tricka loroa, thyl) - 
L)iPur2iBo 

. S.   6-ihi romp 2wthyI 11, 4'-oxithij 

3 

TetrmethyJthiurcin diau1phie 

12.2 

j.flo fungicides so Pç;rxim (0.25%),  

CQptQn (Q5 	Ccrboflda2irn'1 (0,, jLot )O, 	 w2  

Ler)aoL (Q,J5), 	(O,25), Thio4vmat uicth'J. (O15;) 

and C:ibOXin (c.is were ujmy, fox txetiunçj the scods of 
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rciuncibean (U&45). Thc LQd$ aft -or treatment 	sown in the  

floici on 10th July, 1986 n 	±n10 row of 3 1onç r1icctcI ;d 

t;ice 	i th row t: row di tanco oi 30 cm. ubsrvtic 	on ciu csc 

incidence were rccor2ed frctn eef2fUnç to zturit 	stage, 

12.3   

•'.n ecriEnM'1t was con&ucto6 to fiflC LUitabIe kungicit;~es 

for thc control of 3nthracr000 crusec by c. 	ortiva 
. 	 -&J_I-__• 

nci 

C. i.outhine -iu-uii. - 	•- iwi• _jj j j 	L 	• 	 If 
in 	hc Uo1i. Ltia cxerinontJ. deti.0 	are 

14 Design 	 .- Ccraj1ote1 ftandoie . 1ock )jo!;J~,.j, 

2 , Tr Qt: : , . t 	 i i c)t 

3. Replications  

4. Victy 	 - 'U3Q iaikhi 

5 • Total a=6 	 IGa 3  x 12 sq. m 

C. :et 	 . 123 x 9 scj. m 

7. Plot $:L20 	 3 x 1 96 sc, m 

13o Total numbor o 	24 
Plots 

9. i)to of zoing 	20*6*1986 

10, Fungici(:io$ used vo Benom. 	(0 0 &iilp , Crbnii.rn C 0 . i) 
cptofo1 (o.2S) • k;C? 	 '110ri 

:% 
PLX:lr QxyCI 	Q6 

oil £4ancocb (0025%),o  
1?ri±ori'io (0. 1) 

1,* thauibcr oi sprays 	Threo (i) 	27.7.1986 
(ii) 12.3.19OG 

(iii) 27..1986 

12 Ob3orvatjo 	 ci) 	L4aea8e irL;oX (ii) Yield/plot 
rocordod 	 tycoE1oaa aaitei with 

piiylloplane 



3.2.4 Influenca of urqicides orithe incicence oi thqic 
£uncji in p1 1op1 ge 

Influence oL func.;icidos on other foU..r 

also tecoriei 	oiveo o4ibitinç the symptcra of various 

diseases were collected from 3ei plot m6 observc £c 

the presence of pathogenic fun,,ji in phyUop1mnc. 
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EXPERIM1TAL k' I1•LiG 

111 1­\Ssociation Of Coui 
• j-

icu  
___1__- 1 - . _ iiii•ii 	 - . :j--n 	• 	 - . -j -j J -_- 	 . . 	 •• 

mtmc bOQn cx2d3 col 1actci. frc 4.  
I_)_-_II L_I 1 II• I 	 - . ir 1 iiJM . 

I ---- - . - - 

with Qthr - 

0C za t i r'. n sa 

Twenty nine seed sr.- 1e of mmnuI-.>ejU-n from, the harvest 

of kharif 1005 were collected from 29 place  Of tthy 

cra: tQS/3d by staniar blottor rmthcx 	The ~ Is WC-Sre tested 

without prtrciatmcnt cmid dc asjtjj-. of colic>trjc -i 
i.im 

cfl other fungi was obarvcd Cn6 pxct In TIe 1. 

it i3 cloar irom ThIo I that 	of the sniics 

rcv1EXi the co1ZototricIW 3p. except Sehorc-4 j 	 ffi -•&IJLf r 	•iiJriiT11I_-r.i1ut.-i-rr-- 

Q3$ociati f 	• per cent,  

regards the oUr fuogio in all 21 L'ungi were iourci as30cjGt&.%d 

Wit-h- the SOC3C ZtrIe3. .O maximum nubc 	totU iunçj (124) 

rc• found associated uith 4.icahoro Loce1.4 while sami, 2e. 1U,11 

ana 29 '(Tikcj:1 	uziorc.2) cci not reveal the 	jj 

of any fw- u3. 	Out of 22 uugi vtccrucx ci.•• 
.._I 	-i 	• -. 

OCI 	

p.(c (103) 9 	oç1Iu 3p; (304) , 	solo 

(142) and LtL4.. (123) were • ji 

fungi such a 	 appo w 	c;ni1jioxj,c (5), 

i?Z213Li Si). (6) , 	 4? • (6) , Cu.QMIAria junLit_ 7) 

and • ox • 
: ü UI . ( 9 ) were I.e S 3 S rf3q 1en • 	 inati  

OM __It1ll__1 I'-JI• ir . J 

percentage of 'ecd 	flç3Od bOtwOen 2FJ to 90. 

4 19 



'orn 

?b1. 1. 	A,00istion o f Colistotri c.hum 	ipp. oth&r fungi with aunga si.dii 4 differ•ut 	1aiI Hadhyll Pri,L.A 

(&4.r4 .otsr 	toth*t) (in %) 

- - 	 Cermina- : 	o.11sct1 
tion 

percen-1 2 3 5 6 	7 
X 

8 	9 
! C 0 	.1L_.O B 	A 

15 	16 	17 	13 19 	20 21 22 	total 10 11 13 1 1 

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

1.pel-1 98 00022 0 0 	000 00 0 0 Ci 0 	0 	0 	0 0 0 - 018 
- 

2..pal2 93 000 0 0 0 	000 00 0 0 0 0 	0 	0 	0 0 0 0 0 0 

96 000 3 0161200 00 0 0 0 0 	0 	0 	0 6 0 0 11 111 
3. Khargans 

96 0 0 2 20 0 10 	16 0 	0 0 0 0 0 0 0 	0 	0 	0 0 0 0 11 52 

95 00213 1 8 	500 10 3 3 20 0 	0 	0 11 1 0 6 1111 
5. __ 

95 03030 11 9 	½00 00 0 2 0 0 	0 0 	0 50 015 70 
6.Niinpnr 

83 20013 0 62200 0   0 Q 3 (1 	3.3 	0 2 0 010 60 
7- Cbbividwara 

0 2 0 18 0 25 	10 0 	0 0 0 0 0 0 0 	5 	& 	0 0 0 0 8 68 
8. Ralpmr-I 92 

0 0 1 23 0 0 	29 0 	0 0 0 0 0 1 	10 	0 	0 2 1 0 9 76 
90 Ui pur-2 57 

000 0 0 0 	000 00 ii 0 0 0 	0 	0 	0 0 0 0 0 0 
lot %ArkmgArk-I 98 

11. 14-~Qkamsaxk-2 98 000 0 0 0 	000 00 0 0 0 0 	0 	0 	0 0 0 0 0 0 

12. Ti4kamigark-3 78 86020 o 6000 50 0 0 16 0 	0 	0 	4 a 00 8 79 

88 6001½ 066000000 1" 20011 60011 62 
13. r"lumagalik-4 

1181220 0 	660 0011 8 113110 0 	ô 8 00 0 1111 
ho 

0 1 	500 10 0 2 1 10 	20 60 0 2 53 
83 10528 

16- 92 02019 112 600 00 0 0 0 0 	1 	0 	3 6.0 0 0 

56 000 11 0 0 	500 00 0 0 0 0 	0 	0 	0 3 0 0 0 7 
17- Jalbalpar-3 

3 0 0 0 	9$ 0 	Ci 0 Ii 0 0 0 0 	0 	0 	0 0 0 0 0 98 
to. Mandl j 1*7 0 0 

o i 	6 0 	2 0 11 3 8 12 U 	9 	6 	3 t 0 0 0 57 
19. sakers -1 1111 0 f, o 

0 U 	7U 0 	1) 1' 0 0 0 ½ U 	0 	0 	3 0 0 14 90 
20. Sari I.ocbl-1 28 0 U iI 

0 0½6 0 	0 00 0 0 0 C 	0 	0 	6 u 03 0 59 
21. Sahara Lcca.1*2 50 0 .0 ü 

68 0 	U 0 0 0 3 0 u 	0 	0 	6 o o 0 0 77 
22- Sebers Lacsl-~ 45 U 0 U ' tI 3 

Ciii 0 0 4 C 	U 	0 	1) 0 Ci 8 0 60 
2 OOC 0 Ci 01*803 

0 	0 0 0 0 0 11 0 11 0 103 
24. 	sre Luc.L5 52 0 0 Ci 3 Ci 	75 

Ii 0 0 0 (1 4 0 	0 	0 	6 0 0 0 0 109 
6 0 3 0 0 Ci 	88 0 

0 0 0 3 0 0 	0 	0 	0 0 0 0 33 124 
26. 	kiji. Loi17 c',' Ii ) 112 13 0 	111 0 	0 

21 0 1 I 	3 	Ci 	( 0 s 81  
V .4e1Cd 3 2 9 1 11700 

OOO 0   2 J 0 2 	3 	0 	0 2 0 0 1 25 
28. jujare-I 66 0 0 11 

00000° 00 ° 0 ° 
• 

o 0 
29. 111jore-2 98 0000 

73 9i251520A5 1i2;;i; - 
tst*1 

cr Sr = - 	a a a a = a - a C a a = 	• - 	a a 	.a a a a a 	S a S 

* 	r 	= 	= 	 1, a a ;v - a 

8. S. 1S&j 	fa.o1L.. 

'). CoL1titri31*U* 	iunihi.i, 16.1,itci1c_7co. p. 4.A1trI.ri 	i3pp. 

3,AlbrrnnrLa 	ja li. Cutvnl.irtn ILLUAtm 17.F1t4o.c.s 3PA. 

h.priii%!! -P 11. !_L!~'L! 18 ?A 	Spp. 

5.6 flL.Tuli i:. L9.kI4pLL. Spli. 

6., 	ijor 13. F. jcaicw 

7.Bryt1 	ainarom. 14. F. 21.!iJ9sU.cj 'pp. 
2 Peiijcj1ij F et 
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2, Colletotrichurn sp e  zanc other glajmi a0sociated with ee± 
ouriqbean varieties 

Tho data on the 	 Coiletoti 	k 

other mycoflore with sceds of 2) V3riet±o c mcbn are 

Presented in Table 2, 

The data cIea1y indicate that co11etotrjchwr 3p, wrt 

not associated With Srod3 Of any of the mungbeein variet.tes. 

Eighteen fungi were recorded from 29 varioijs Of mungbeem, The 

irun number of total fungi (108) t;as ZOCOrcACL in M-325 vAlija  

rniirnim (3) in 14"9. The data further inuicate a 4rect 

relation between asociution Of mycofLora and gerMination 

percontago. In mct of the varieties as the aoct 	o 

mycoflora lncreasocl#  there 	 the  

germination percentage of seeds* 

The seeds of most of tho vGrietis xUlveaicc-4  the 

jation of As ril1us 	rs co:ri i• 

31 	cverity f enth Cr205C .iuXVicti 

3.1 	 c4nth CQ8G in ixan 

va  ietieE3 cuiAn E9 - 

Thirtj four vcr1ot±e3 of =ngbe,4n Sown Ut1iflç kharif 185 

ore examine'3 for the severity of anthracnose eni the data are 

given in Tailc 3 It is ovidwt £rccn the data that the reoons 

of the varietieS tO thø d1900se vricU. 	iUrther, no variety 

exhibited resistant reaction# kinlY  one vaLiety MG-52 was  

xMratClY resiatnt: 21 varieties were toc.erately 3cjbj 

and rt f the varieties wOrC Susceptible*  The percent.age of 

Plant intcUa (Ji5oase incieonce) 	rcd frcX1 8,,6j (rklu.4) 

to 100 (rçl) 
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fabli 2. Co1ist.tr1cb Ppp. and •Lh.r fungi asaiat.J vih s9iods Of UUQAbA&M TariGUGS (3tP4&rII 11oiter Method[) (it 
_ =mom  S mguwGerminain • == a an U a =0 an= 	04womma a • 	• 
5. Y&risti. -tion N.. 	 perceri- 12 . 	, 67 8 

	

1, 	1.ti - 	 - 	-t. a. ge - - 	- - 	- 	- 	- - - - - - - - ___ - - - - 	- 	___ - 	- - 	- 	 dft 	 wbl MW. E 	 $ 

19 	LC-.L7 	 70 	0 0 0 2 a 0 	o o 	o 	3 
2. XLr-5 	 ti ZIG U Ci () 	Q C C U B [8 0 U 6 o 	ii 

3,  XL-w31 	64 	o 9 o o o 51 j o 	 .1 	ib (I U 0 57 
%s 	L-131 	84 	O& 	O2 a 	in 	O 	) 	i 	cj 	7 	0 	U 	0 k a, 	o 	79 
5. 	HL. 37O 	76 	3 C 	1 Y1 	8 	J 9 	3 o 	a it.. 	C 	0 	n 	o 0 	96 
'S ML-323 	86 0 0 0 10 8 3 0 0 ' (1 fj j o n 

7. 	XL-3" 5 	72 	()O 	031li 	07 	5 	I) 	C) 	0 	c. 	0 1 

	

as XL-3812 	92 •0 0: 	C 0 4 2 0 0 0 a 1u3 	87 

	

91F ML-37I 	7a ;; 3 o ui ii o 0 	J 0  3•a 3, 30 
& • 	14IPI3L 	82 	0 2 	U 	E 	I) 	0 2 	Cs 	() 	0 	3 	( 	0 	0 	'.0 	o 	47 
11. W- 	 9 	 i 	o o o a o o o2 	 6 	 , ii 	9 	816 
1,20 	-01 G- 	. 	78 	0 0 	0 4 	0 	11 0 	D 	U 	0 	0 	0 	o 	u 	0 	a 	a 	v 

i:.• 	e-it 
 

96 	0 0 0 36 0  0 0 0 0 0 0 0 0 0 	3 	Q 
t. G-73 	32 (O 	3ti Ii O() 0 0 	0 0 0 tJ 	 o o 

Ii,. YflNl.P6lEII$139 	80 ii 0 0 12 3 12 1 ij Q 	 o 

16. PI1-8a-vi: 	83  (O 0 22 ii 20 Lj 0 ii i) 0 0 0 J1 	0 0 
17. PflK$1uI8!Il_1 	JjC 	Jo 	020 	f 	60 	0 	(P 	0 	0 	0 	0 	I., 	o 	o 
18. L4-9 	 9 00 0 ) ( 00 0 C. C 0 0 3  0 	j 

r 	0 0 0 0 f ' 0 19 0  kuij-i 	6 	0 0 3 23 0 	0 0 63 

	

.1. .thi. 	4 

20. Mage2 	77 °° ° 	° 	 u;0 0 	 79 
21. )WG..-)&O 	62 	00 0 2 0 U) 0 0 0 2 0 0 0 5 o 	0 

22. *UQ-9126 	78 00 03b 0 66 0 0 0 	0 0 2 5 0 26 	79 
a:. MI'81-7 	68 	0 0 6 0 00 0 0 0 2 0 0 0 212 	0 	0 	 7 
24. .-5 	80 00 018 0 4 O 0 0 0 2 0 0 0 012 0 2 

25. ?OII-2o 9200 018 0 00 0 0 000 0 0 0 0 0 0 6 	2k 
26o, pS..j 	 28 05 	0 0 60 0 01518 I 14 0 12 8 0 0 	72 

27. Pit-U.2 	 Old 0 0 0 	55 

28. V1-4i 	50 O 	0 0 o 4 1 0 AL 712 0 0 0 a 0 0 ° 

29. fri6 94 00 0 16 2 0 	o o 0 0 0 ', 	0 0 0 
£. I - - •-. - - On - 	- - - 	- - 	- -. - - - - - - - - - 	- . - - - 	- - 	- 

T.ta15 28  4 71O66O32 	 130 	8 	98 
----- •• 	= ______ ___ *A • = 

1. Sjip. 
2. 4tsi•api& cpI 

Aw 

4 tenir 21t!rn_at$ 
,. ApsrttIlR. 8pp. 
3.  
"p  

45.1 1. 
1 ta(Ct1E7! SH'. 
15. 
i6. 	GYP. 
174 Arlckothectum 3pp. 
18. 

7' 
O n  D'ich'iera 

(a.  
90 

10 2 i:• H 
11. 	lolArni 
12-  Mac r pMtfla 	soli n_a' 

a 
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Table 3 : Incidence aixi intensity of cinthracioo in 
variotio3 during 185 

L. 

 
1-I 	TE -i-di 	- 	.- . ___Ir-L . ---U---. -•-_ 1 UflT1VT LTVTU 	 flJ L_ 	 ri rr-i-- - -j. - 	--- -- - 	. 	-- - -- 	- . 	. 	_I L L - __II 	_I_II1II_J-  -- . IL_L•  _ 1 	nIJIv1 - 

Varieties 	Plunt iniection 	Disowc  
LJ• 	 1 71 	 intensity 
rri-i---i--  rr- 	JIlT 	.•. -' 	 -'-i--  .. 	L_L1•. IF.;.Ii r._ 	 L:.L.d 	ii ---  --- 	 - .. 	-- - - 	 - .- 	. - JrIIE I - . - . I1-  - 	1 - • 	i . L I L L 	J 	• mom 
19 	M 1J5'-2O 	 66.66 	 1.37 

2 • 	fliewC 3mw24 	 70027 	 • i c 

3. 309 	 65.71 	 12.91 

4. O.UI1'6 	 42.10 	 13.86 

3. 	ru;cL-100 	 2.22 	 13.63 

6 . 	S 6 	 • o 	 . 9 S 3 6 

7. 	gs.62 	 36.00 	22.61 	MOO 
0. 	it.52 	 10.63 

90 	ri:G-70 	 77.27 	 27wG6 

ic. 	R22 	 41.66 	 21.22 

11. 61.90 	 21.32 	Xi 

12. au;-11 . 	 13.79 	 104164 

13. T13U1 	 15.77 

140 clvaw2o 	 62.16 

15. ?Tb2; 	 54.54 	 4.66 

16. i-82-4 	 60.C6 	 27.62 	S 

170 tJE4uu4333 	 52.38 	 3311G1 

te. UI433duI4 	 3.29 	 15.54 	LIS 

19. 24L#1m47 	 68.96 	 2.G7 

20. rZ370 	 46.6t3 	 19099 

210 	£.J.. 35 4 	 41006 	 15o38 

L UG-'126 	 55.:8 	30.00 22. S 

23. LUflg4 	 100,00 

24. rung-2 	 21.05 	 1.37 

259 	
854W 00 	 ILIO37 	 MS 

26. L:r_?3 	 4S.93 	 23.33 

270 £Lw:4l.f344.123 	 59.37 	 19.O 

2. 	i84142 	 63.63 	 31.32 	us 

2). st4-8e 	 60.00 	 27.82 	MS 

30. PL*1.009 	 43.47 	25.50 

31. p:tg4 	 63.33 	 26.66 

32. i1i.413 	 68013 	 33.43 

33. U10 	 7.92 	 20,77 

34. Pisa Uainakhi(ChOCk) 3.67 	 32.44 
ill-.-  • 	 -- ----niirrrrrr11'JI1IT 	 .rruiTlmi.wJ.L.urr.LLt..rr1. 
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39 2 	Incidaraco on intesla"tp4 nthracncx in neri --- . - - - 	- - --- -- _---_1_II_I_-1I -I ir.Wriumirrrrr 

V 1rio 	 nci dw  1-00 

In khariE 1KG, 22 vuictix o:L 	 erc 

Q the data,  on the intensity o nthrcs wc 	cj 

and prosented in Table 4, 

:Frcxi the dat it is clear that ijbea vaxiatles 

jhot;od all tyjeB  Of rectiori8 for anthrcroo, Four varieties- 

Pui.; a 101,  usa 1034  :i .. I and 11/395  wc r h içh1  y re L tait t 

rthTCCSO. t'ua 10E3 was observed to be resistant while 

pa--41am62 nc1 c;i: ,i.17 was IXCICTtCIY re3ictnt. i;1cvcr vxiQtioj - 

E•i-3O4, PLB4-143, 	'fl11 	I. t" 	 L-32O, 4JI.I4OE, 

M. to - 4 Q"G 	 76/19 cnc 76/22 were moderately 

while four varieties am I*iu.1, VAF"83-20, 	and Jew45 were  

uacei:tib1eo in generals u&c incUlezice of  

( 	p13flt infection) variüa frcra u.Uo to 87,23. 

3.3 c n Ti C IdoUCQ kLfl 	- _Qf . an 	e 
S &irin 

observations on disease inci.cerce ariL inW;,,,,,jt:j  

thracrLQX cu3c*3 by 	 we:c
WOMMOM 

rocOrOd in 27 varieties of nu 	qlanLod during 

1.906 zGteLsono  The date are preerited in Table 5,0  

The obsexVatiOXU indicate that only one variet i.e. 

puaaii.1O 	wae• found hIghly ci$trt t;o anthramose 

27 VXiet1e3 teetoc durinU tho Y04r 1905 as w*I1  as 19060 



Tb1e 41 : ZucideiCO 	in-Lomzdt-Y Of tIacio in tiiubeai 
varieties ciwinçj 1906 

ii.rI-U- 	 • -- _ - . . _.-1LII: r - ---.-•. F 	T 	 T-I- I1f Li-'- 	T 	1-U--- 	 .''i-IWi1JJ•I.L__J. 	LJJ Ii&' 

_: o 	Vcariot4c9 	Percenta,,c PI1t 	Disease  
Lo* 	 iQCtiCib 

iP - 	 . Tt - • 	 _,_,-.-I.] - _ 	 - Jill II • -- r. FIT• iiuuiui -... rac.. riji-jjujiiii&tj iiur.-  

1. 	14 	. 	 69.00 	 34.00 	
-Ow 

20 	td.3O4 	 40•45 	 3% 

3. 	hTh1,3_p2O  	 50.55 	 29.11 jjo P 

40 	pi62 	 23.33 	 7•5 

;. 	jX'i-84-143 	 &.)2 

5. 	Pbulc £2 	 5OOQ 	 100G3   
IWA. 

7. 	Pu3QOl 	 c!j'o 

0. 	isa3 

0. 	 7.00 	 r3 

	

0600 	 0000  

110 	17 	 30.33 	 7.26 	P.4 

12. 	11/395 	 OA.00 	 o.Jo 

	

32.33 	15.52 

14. 

 

	

40* 075 	 1t.36 

Is. 	i•32U 

 

	

60&33  
	

20 a 4Q0 

10. 	i:41 -4O5 	 30*02 	 10.13 

17. 
 

	

L0004 0 6 47.02 	 17.28 

18w, 	I408 	 0  uu 	 21oG2 

19. 1tMdPP84 	 .35*  74 	z 
0000-'0' 

20. W/19 57,63 	 22,0 

21. 76/22 	 55 	 1714 

224o 	J4 (Check) 	07.23 	 44.28 
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Table 5 $ Incidence of onthricnose in xmmbeari vrties 

.. 
11c. 

Varieties laut inctio:i 
1905 	190G 

--S 

)iose 
1985 

i 	csij 
1900 

cctiori 
19t35 	1)86 

11  J-45 (Chock) 93.42 00.38 43.55 43.62 

2,  r 21.0321 64.47 38,33 12.43 32.30 Ms 
3,  1-G3-22 75.03 32.63 19.24 21.36 W 
4. 1-83-23 62.5 35.66 14.53 21.69 E• 
5 NL5 66.66 60.08 16,27 32.67 z. Li 
6.  4L-131 65,90 15.00 10.85 1.17 z 
7.  M322 c5.71 36.66 4100 17.19 
£3. L-326 51.11 36,36 8.14 16.93 
90  r-337 43.00 38.22 17.80 24,78 
10. u353 6,97 46.32 2.56 18.40 fi  iliill 

110 L:r-371 40.74 G.70 14.75 30. i:a S 
12.  t.125 33.23 49.33 15.33 19.23 I 
13.  :1UG-140 31,25 33.33 15.03 17.72 j. 
14.  PM-1-14 12.00 35.55 13.72 2u.32 
15.  54 23.33 28.28.  10.74 __ 
1G. Puaa-'109 5803 ..QLJO 
17. 1.28 10.00 13,63 4.53 £3 - 
2.0. £u.417 73.60 250 18.36 7.43 1 

19. t1L-323 05.36 56.63 20.0, 1.33 

20, x325 83.07 20.36 22.65 16.36 

210  t;32 13.33 30.63 11.12 15.33 

2240 395 60.46 73.00 17.08 26.86 N 

23.  tio1-7 56.25 43.33 27.62 23.44 

24.  p_-84139 56,25 59.62 19.67 45.42 t 

250  M-84145 60.00 50.00 22.45 21.83 
is 

26. 84-146 c.35 4.55 27.72 30.32 

27, 11.-116 03.33 55.03 30104 33•9 ia 
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Rest 	the smrieti e,thWjt v:ricU rj to 

On2i t:o 	 (L35 j iss cn 	3c.5 in 13);ceap 

&M1fl( 	s!st:nt; throo vrjotj 	(..i.326 1r 198 :met z?L.54, 

1086) worc.. rtQtcj•' 	 tc 

23, 	 2LIslI337, iUQ-125, 	j(3ii1O. £:L)i..14, i'iA'-32S   
ML''3192 Ond PL 4..145 were. nXerate1y Uctib1e; twç vje4 

(J..45 arK c: ii6) were 	 iurir.ç -.~Ot:jjthe yo lro. zvne 

Vari.etj.e 	iE3321 , ML'.S, £-3?1, 	 '4j 3 
it i44446 which were moderately %&  in 190 were 

SU$COLItibIe in 1936 	d the v'tjjom322,p L323 aixt kai~F-41-a.7 
which wore suscet1bie in 1905 were mxerathIy 	 in  
198G. Varieties 1?usj- 115 :ni 	a.17 W1it±I W3 

46 y 

Suc ize tibie in 15 gave moderately reistt reaction in 1)&G, 
where s , Pu a a I 1 5 h I th J.JGS mxk vu to L y s u ce t 2. bi e t Ufl( 

rcL;;L3tz:Lt ir 1cE36. On the contrary i1l,,m3 16 Vjhich w 

rcsitnt rd 1435 

o1_ E3 C ti O1c re 3C tio in  I 

:L 	 tcj 1n 	 cT.rL 13.::; 

, 

Vc1'Jc: 	:'rc••rn (t)7 (.u 3i3) t 	9.'2I2  

- . 	••L 	. 	 .i.-••_-,.  

:sie e:yn?toxns Q: ant 

in VQrIOUB plant partz (Plate 1*2#3#4) are ais fol. 



4 • I 	______ 
	 otyl-P - -on s. 

tho 00&*Pylec~ons aeveiut.)ca riecrotjc, 	 btitt i C 

dark bck ePlots (plate 1) . un o]tic throe fungi wrc 

fcurld a,! Soc :1 QttXl ', i th :L n c tec Lrt4.OTii, 1 • o • CoIL I p to tr. C ••rrk.•ri-i- I- __i_i [ • 	 ii 	r 	1 r 1 	'-'--' 

deiwtur:, 
 

---adds 	 i. • ___________ 

4.2 	3a•:i;:3 cn le •Ilui-rIh. *T 1 • 	 . -- . 	. -I 

The s k2tM-'S were . rociu ced in  the ornx of zn  
OkOL, C1ctthr, U.; bwn spot o: 14 x 10 mm in dimeter, 

to o, tho 	turned Lnto brown cc1  our , m 
portion Often becanes papery L':nQ &o oii irn the leaves c.t 
to ruin dros crd4rcT• PrcxucinD 'thot hole* (Plate 2 sb jpB#C)q 
The skiaClding off of ieti 	 Occurred c.Ctc 12 days 

Of infeCtion. on Isolation funigi go-dn6 a3sociated wi such 

tYPO, Of 3rtoms Were, CoI1otrj.thur 

Co 
JA 

3n LU 	 i 

	

YJLLJI. 	11 1 	flUIUJ-L Tftrtr.. f 

In 8econ;:i ty 	o 5ytn;•tor , the ft.nçus 

necrotic ots og loavc,5, These spots were brown, 1.0 x 10 s7in in 
dimtieter# 	they cuwc 	rowr ourrounclett by i 

ttk..rgi , 0 The 6"30asea L;)ortior ±r the cctre be 

ft11 

 

off roucinç i shot hoLo. 'ic C.': 	involving 

1 Uçcr Qra':A ok the IC. 1tOZ aboUt 3 week, 	L the infecte_ u  

1Z•2V cLry anu t11 off c3U:n con3iUcrbJ10 oama.L ( to the CrQ JL 

Zia £trncit 4;ouna osuocito wE:'rc SLoligto~c~,g 	~'U 1 
and 	 L'ii. in both the 	 intectL 

to anY dirOCtiotliVinç i 	uhipe 0?14'%-:~te 2 



kkt.1 : Symptoms Of 
¶lThrecziosc 

Cotyledons of munabem 
eth1bjted on 
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u 



S'qV,mr)tOms of antliracnose on V% !] 

A, 	!UflgbeQn field ezhXbiting the symptoms of 
anthracnoae on leaves 

B0  thiarged view showing the symptoms of 
an thracno e on foliage 

C 40  Leaves exhibiting the Symptoms of 

DAçbo •c1'w 	 •, 

D. IAsVes exhibiting the eymptoas of 

'2 



I 

CM 
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4 	 too tc? 
- 	 1TT1_ 	.iir.. -i-nrJj-Lui.•. fl I.. F • 

c th; 	ujtz; cucL &i cc 

s.- ots or Icions. Later, the £ - ju 	vo1o1 cvuj 

Tho)e structures 	 by  

The fungus a oc i ted w i th th inicct~% jor tt on was 

'J 10 otr icuin I th JeutthiandC. 	itiu (plate II__f_ IL.-r--rI.-rI1--1l L • : J • r . : Jiu . _ F 	 j-i-ii- ii... . F Ii I - II . -Wi ------- 	 -- 3). 

4.4 T;J c 
i-r.•ri-I i--IT-I- r-i JJ1II•IL  

.- MI11MIRIMM A - M 116 - 

bark brcava nootic s;ot 	e•r 	 at tiie ec,x-jLy  

o:: i t forma t ion , 	the pLant 

tho pcxLi fo=ation hd ztExt, tho YOunig pos 

VIC Myceliur"I ox;rved row-in:., on :"uch poft, -,,, jthjn the pods* 

rn!co1ium was found cjrowin:, arounci tho seed and in aIj0jt:,,y ML 

ri:tured soad, brc; 	ot_ evc1oc 	on th 

asjociated wi th od surface were C. 	iti.iti, 	 , ,, 

4i QflC ~urvu----L, 

 Cc 
I. 1dir c& Wany c thor ktus- i wo rc associatocu xo 

Lill are ob8e2;v(x or tho kC;, c-,Gd coat (Plate 4 

x 4 ent 

 

IC on 
_U_ Lif •. l•-. • • J 	I • • . • 	

tL_ .1- -I•P? 

CuIture8 of . 	 j c U i LLI 

identified on trio baSiS of 4ho1OçiCZ1 ciarcctc 

LIULFL 
	Ck der • ex Z'x1 • ) Orce 

Qoi 	, , .  - R- -Letvtric'wL 

Gn 'iA, coAL(A,nicc t!ero L.)iflki 	whit 	thick with bzncj 

Iyco hum.. 



E1at iwr  	 exhibiting the acervuli   and setae of 

 



4.IIL 
	nq 

I'---- 	 . 	 • 	- 	-. 

3 



1. 

2"';. •1•-e _ 

The wioio seed was cvered with aci rvujj of the 	__ 

Ac: rvul :t We numrous in number • I ndiviuui1 acerq%ruli were 

propertioncto1y big, circular in outline with 6..9 setx.;  c. in 

each &crvu1us (Plate- 4 F) 	Acovujj 110rc.%. pirkith  when )I raunc, 

a.YNC boc:im3 bro;nich later, oval shewaxy in 	erncc 

ConiclizU masses wcrc white to dull whitc, pal orange or 

bright oranc. 

Cc;iia 
%-4 • U .1. -. 	L1JJiL1J 

Coic3ii were hy1ino, sirnpXo, inç,10 c1ze.o  cuxvj 

with roun;.-IcCi tips 122 u x 34 u in t1iametar (plate 5 j), 

-ru1I-T1T---  IT 

Nunercis, b1ckish brown to dark black, Ion 	than tho 

c(r14idi1 	 bziso 	 , 

in longtbo 

c1p*zci 	1jfl::U4.9J (SOCC. Qt £çjn) rict cvc 

Or: tcc 
I-LT*.4ft11F r I -JJI 

Acervuli mos, 	in 9OUJS CoüoDCiflç a: covering the 

8oec1, rQrc'IY vinglO* CO 	al mass orange to bright O:x1çc, 

rnyc 1. :Lum scantyf W 

CQit3. 1 .- 

Conii(   hoblong to dwaole chpe, one ceWd, 

S trA  j 	e rid rounti 11 , mO 1 UXI fl 9445 	ii  x 	(Plate  



I. 

$ 3)'1iptoms of c 	"ht evr~ * exhibi ting 
on geminating seed of rnun bean 

 L-- E, Acervull of 	 ________ ___ 

- t.u: miftlft 

F 4o Acervuli of Colle tu&cnj 	
. 



E 
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a 
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ruIz:_uiIlt.i.._.1 P 	! 	' I 	 • 	

I 

. 	 1 	 a  ; 

. 	I 

I 

L- 	 & S : 	 I*. 	
•-I; of !_. 	•ir • . .. - 

Go 	4 .1 ; 
Of 
	 -,_*•- ;Lind 	 its 

ConWia  . i2l 	.f:: 	' 
4 	 .Ji_j 
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5PattlogeniciIX test 

The pathogenicity of C 6era 	and 	linouthjg 

was t03 ted bj the following methos, 

5.1 	ed i oj - tk moto 

thoçeücity of £. det .iu and co  lith 	was 

conductoc3 by ooei inataio teciicuo, 

seeds ro3ulte6; in 95 yer cent an6 27 per cent im.ection of  

gemineting seeds b £. denat% and £* 

resjecUvc 	cOpirOc. to no infection in control • 

gerIfliflQtiO cij SOOCIS was reduced from 96 in Control to 56 arxd 

63 per CCflt CtUC to C. ieatiurn 31111 . un 	thin re speivey 

The seeds infested with . c3emjjtltra ijro6uc 	M.)torrj,,, on 

cotyledons, primary loaves as well 35 roots. The synt 	on 

=otz ap,,eared as brown discolourcition, whore thc ace rvulj 

3lonçj with seteo were prcx1ucec. On tcnth day, 32 per cent 

pQ5t.e1UergOflCe mortality was recoxet, 

50 2 	d.Liric jn2l3t2ni!othOc 

plants 30, 40 and 50 day-9 Olc were used for thoenjcjt 

Q 	, C:•:3.ti an 	.lino niVilaM, in pots. Th 

leaves c.,n& pods p4 ered after 12 days Of inoculation, Young 

plants (30 days old) infected earlier than the Older plarta  

(50 days old) • The isolation revealed the asscmictiOa of both 

the ColletotiChWii -. 
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5.3 	 ed .L 	tecbnicuo 

Loaves from the s of 23rd June, 4th aid 30th 

Ju.iy of khciri1 1906 were jnculiteCi with the culture of both 

the 3pecio3 of 	tric 	on the upper jW lower surface, 

The S:.TflQtafla a-,*Z:carc.K.i on thc eighth d,-,y of inocuJ.Eiton on the 

lower sur:Eaco followed by upLer surface, Sjwiptms on leve 

taken frc'r 4th a.n6 30th July sowri pLmta eppeureU first than 

in 23r June 5O7fl plants. Thi3 i3 iocause younger LQIVQS are 

crc 3uscQptiblo to iction than okor loaves, No snptoms 

wore obrvod in the control. The two fungi were conjirmeci by 

rooltifl from the affec'Z 	ortton. 

51,4 	soil inI3t!1tiQP tishr4im 

PatboconiCit of j. ljd uthianw uiE; xtoc by 30il 

infestation method. The observations on pre-and jo 

rtality were record&. The preeinerçence mortality was  

31 ;or cent while the poit.orierenco mortality was 	cent 

as couvred to only 6 gar cent pre-emergence mortality in control, 

NQ 	t.,omGrgence ortQlity w&S recorded in control, The final 

stand as lesi (52;) in canrion to control (94,). on 

j3010tiOn the ungerminated di$e3ed seeds and $eetiiinçs yielod 

s  luthiW or 

6, 	Survey of nthrcriOe ip ton • it.ri L&hy 

Durinçj Itharif 1986 a survoy of unthrcto 	Of ZflUn..jben 

catL)ed by S. i14WI and .. 	IjiJAM was made in ten 

The Oatct EAro pre3enta in Tle 6. 
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Table 6 a Survey oi 	 in tofi 	rctc 	ahyc Proth 
--rfl- - T •--IIJ•-'-!1 	

iii:jn 	•i_ 	ii-ii-... - - 	:i 	 r 	u 1111. 

S. District 	Secon Vzrioty 	Veto of Disouie 	 of the 	Fortli 	&11 te No0 	 01 Doi.oa irjci0oZiuL-N 	czp 	 tloaes  
tT?Oi.I: 	(•I;)) 

. 	 --- ---. ---- - - 	 -- - - - 	 - 	 --.-- __•1•-_ 	 _] 

1. 	1pur 	iQarif J.-45• 	 13* 7*W 	23o43 20 t4OW 	ftiamly loam &tzL3cI 511ASCIdA 
K O51. W3ø4( 

.35 45. vtti stage 
13.7,:E. 	73.G7 	Znç; BtQCjO 

13.?.L3 	570 	4006 fourvation 
flabi 	ftsa licd 	£c 	ecoe 03O Pt E111 stages 	20&40#0 	SarLy 10n 

219 	1and1a 	1arif I'ci3a thioahi 	 23o5 -) etUriç stage 	01030 	Smd IQU-11 
ar.-441  7iu.45   

&tbi 	&porgn 	L C vaq t,ivc io sO 	CLiy ioa 

30 	3xmi 	Kt I 	J'45.?n4;1;4s.'2 	12.701S6 	10015 4 	a icuring 	osoo 	z4çht soil 
Rabi 	£kt3(:) 	 •o Ijoe 	O,o Vettjv stage 	20-a4w to 	L1ty 3011 

4. ihrgono 	KIIati 	3-16 	 22. 'I.E6 	32.66 	 vecjethtive 20 s40 $0 	clay loam 
'dLWth tiç)E 

LUthi 	k*0:'4 UcioIthj 	 0.00 

	

10#3U*0 	clay loun 
5. Xhandwa 	ithuriffewI6Krjgi 	 7w72 	 20*40*0 	CLay 10m 

-- . - 
-w 

RrGbj 	Pu 	Lk:k:4 •o 	 .cK3 	lin ata 	10 i 3sO 	Clay loara  

6. ;Tcii1 	?r'± . 	

c (t 	 , 	rou:j Otago 	1033030 	Sandy 	i1 
'1. ;kM 	 UX: 	XuL Vricty .7.3G 	23.i8 £r-LOring 	20a400 	Heavy aoil 
8. VW:L1a 	LhaVif 	 12.7.06 	2Q* 10 Vcctive zx•;th 13g3.:.:to 	Sand y lom 
90 	 Kharif Zcx:i1 vr:cty bo .ti3oz:ux 	 fl3r;Lng vt,-% c 

	

.p 	Zj*400 	ftoevy soil 

10. HOAJbid Larif  	emd 	NO d.tseam OUO • L140tinçj Btuçp 	1033030 	kie~avy BOil .1::ac;.L vrioty 

. -•L-;llj1-j•U- LL•rn [I. 	 - .- - - -- - .. --- --. - ----- 
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out of tori districts ueeL for orrc- Q inctjn    

Ira oiç1it districts tnunçjbc•n was found irectcj with =* U,  0'a&JUM 

and C • 	 while in Hosnçabau flu Nsincur — .w --'- 

dlstric"G the crop was founct 	e from e4-te amp 

inf ection of the disease was recorded only in kharif season.  

io incidence o  -the 	 recar1cc in iabi saason. zie 

dato of appearance and incenCO of disease varied ir'cin 

3rd July and 25th July 196 being 0 	7s• 7 per cent 

rcspoctiVcIy. The  dj ;OOaS(-2 is known to t - c1 Uic crop at  

all  c 	stages  ri çjht fr=  s ce i1 i ng upto pod o rtna tion. 

The Incide 	of the dieaao VraG recordø 

Of ;gPsH i.c. 10000(37.21  az 2O.1C at etui and vicisl-ja 
10 

repectiV(31Y) anC-  20j40:0 (23.43 4;.65. 7:;.67 and 57.28A at 

jabaipur. 32.66k at KhaOflC. 27. 72% at Khandwa and 29. 49 

&hore) • 
	incijencewas ° ECC31 ;h 

'iJa çjivofl (23*52 and 10,15% at Mand1L and Seoni ro$PGcUvt3iy). 

As rogar$ tile SOjjL #  tho incidence  Ot anthracnoso in  

soil varied from 20o j8,wo75#67 per cent* in clay 104m 27,72w32.66  

pot 	
in heavY øoil. 2J.43 per ccrit, in Ug- ht jj 10.15 per 

cert. in audY soil 37. per ?e cejit and in i1ty soil no incc3enc. 
t 	:)  

of anthracnOSS was  

7. Inf lucnccL 

7,01 

 

8 n;1. 	0 0 

Of M-th-r;;Ic QL,10-1 

CQUC ted to C tud y U, 1  OiLect Of 
Afl experiment W3.$  

r 	0 and diOOt dates o sewing on the 
jfgorcnt vr e 



Tb10 7 a Avoraç'o ictonoty of anthracnose  
Of munçbean sown on various ciu.to 
on yield" 

in three va4Uotios 
QnU tioir oi:icct 

LLJJ_J• _i-.i-i.L__ 	 . - 

variety 
.-. I-,--. 	—rr'-----I'--FII__L 

thite of aQwizIçj 
. -. 1nwTT:.I ------ IL 	.J11UJ 	TT_ 

L)iSoc1L:;o in&x 
_ 

Yic!J (çyiot) 
- 	 E1r'rthTrr1uJ1 	LL iTIyy - 	 - 	 -, ----- - 	T FI.-U1L[ 	T Ji 	L 	: 	rn 	ii 	:.LLL J 

T-45 , 23.6.,I9C6 21.13 

J1m45 . 3 0 7• 293G 21e36 61 • 65 . 	 --- . 

-I--- 

.- 

J4S 
p•1 1J.701986 	. 17.59 52.G2 

w- 

?u3a DLiS3kbi 23,6.10C3 22913 C,~ a E010 

PW33 23i3:i]thi 3.7.1986 23.68 
- 

137.Go 

L34. 	i:1ts3khi 13,7.1986 16.27 GS-oG7 
j- 	•--;:• 

•1... 

K 851 23.( 9 1986 227 G7992 

K 051 37.1986 32.72 . 

IC 351 	\ 13.718G 1,60 73.G7 - 

i: 	ur-- - . [_-.i•r-i--ririi--.r ri 	 UJFT rUIl 	 ffUlrijjjjj. 	LJ1TL 	- 	- U 	• . - . 	- - - 	11TI •. 	T U 	fl - H •.]- 

i .-4_-J.i_J. U1II. L. • 

,p. 

Varictic?3 

2. Dates of 3o2ing 

:•
Ns interaction 

- - 

	

at - 	 - ._I_ _ . 	
•' 

I. varieties -. 
oi acing 29 

o 

_!_ _ I J 	[ - - - - 	- - - - _rl-1r_ - F • irr 	_ TI -1-r--. 	 - 	 -•. 	 . .- ,., - - • . .. 
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7.2 facwr-- or, Inf1uccc o env 
L_I_ 	j U1f1 1TIU 

of anthrccnoe ô 
eiGve i 

£ -a aftm c I I ~-, ~ 

It is avicnt from Table 9 that theXisoiao jrx• c 

23rd June sown CEO? was necjzitivcly corroatcd t:ith maxirntirn 

ird ninium temperathr, ,horeac, positive correlation was  

obt3orvcL ;')1th hwniiity econ'içp Womis-ici ind noon) and 

rQa11. z 	thc, j'• there w 	sic- 	i 	e-It  

cE?creaEo in the disewe index but tio sign.tficert ccr.g 	ws 

- 	

xcrve 'dith rr:ira tx:rtro. The iirit 	irn cc of the 

diBeaDs tvas record& on 13th July 19e6. It was ai~inificantiy 

4. increase-161 u.i:h inczoso in humty 	cotaç 

noon) Lfld r1na11. The disoaso. incko cw maxJnw (32.02) on 

6th uWOG:hon thc mximtm 	1iirnr tccrturc 	ore 

4.,)c&t; 
fl(l 	 .20C recivoi.y, huariLty levc~is ero 9e•0 and 

e7.6 per cent during rrraing and noon evpectvo1y and 

wca 2).8 ffrjj, 	 8th 

woe no rain, nEcitnurn anct minimum 	 w C C- 4 ~- 	n  ir hi %dh 

33*4 an 24-o 40C resectivb1y and humidity parcentzage t 3,0w 

being. S,:0 3 and 51.6 during morning uru ncn ro$1octive1y. me 

Progre3 oi the LtBQ5e eveoirkIflt wa ccxrteIy C1ociec 

tar 20th beptember 1c86  

On the cxop which was sown on 3r July 19&0 the 

correlation LXtWCO d±U 	i 	1nc enviOnmenti t'-lcwrs 

was nic1e. 
The resuit3 WEO siudlar to the Crop 0own on 

3r Juric- m incidGnOOe first 	 Of the 	 rcoç 



Oi 19tIl July. The dieaao index was rnaxirn (30*38) on 

25th July when the thraer. tureo iora 29.o3*C and 22.50c 
(iiz iiruin m. . . r j nimu ) , iiutijc.jj ty pe rcen tcc a were 9 4 , 

82.3 1:nJ rain was S3 run, 	o incx~ua&)C)in d:Loc--se in - 

recorded from 5th to 8th 	 nie proyress of the 

dise33e ?.zs stoppcxi 	er 20th otornbcr clue to utifavourable  

cozcUtiono ( 	2) 

In 13th July sowing, the c:tccsc 	negatively correletw, 

with mixirum O. mirii,nuz tneturc, where, positive  

correlation was observe- d with hmid'ity 	critç ar rjjj 
WO Agnificant 1ncreo in the disease was 	erve with 

in rctaxirum tm.erturc while no eigitcant irxrease jLn Ule  

discos 	wc obsevcx with minimum trnjvture. atatjLqtjcGjjLy  

sirLtficaflt increase in disease was noted with incree in 

hunidity jercctçe but :Lt was not o with rL11 this 

case, t!za wpcarai-;w ce of tho 6iseaze was latc in the seo, 

rho tity of the disease inwe 	22z Juy to  we 

31st  7 	with deviation in tnc rture i rcrn 2 7 . g 20c 

maiL•urfl ::'2•11.123.c°c miatrurn, htrdditY VercontJe 92,0,.95.3 

duriiicj iKriifl 	77.3-.6 Per cent in tie noon ourd ralnfall 

fzrc 3,4..60.3 um. The dieaøe was not Qbo;;Ve4i after  

2r4 September oJir' Ct1O to abse=e of raine As SOQE  

r.in e3'tau; the 1't° jOt ir4icctcd 	1ctcc Q-10re was 

jj3Ou3G on14th aixi 7;h SQV't*%nbOz 1986 with 53.5 anu 2,5 ngn 

rLrW (Pig. 3,9 4), 



Filil ,'m' CORRELATION OF 
OF ANTHRAINU5E 

.- 	-. 

 
FACTORS WITH PR06RE5 

OF MUN6BEAN SOWN DN 
ENVIRONMENTAL 

IN J-45 VARIETY 
3rd JULYS 

MAXI. TEMP. (°C) 

,..,s.. 	 MINI. TEMP ('01) 	 'fr.-Ip -A 

1.— 	 RAINFALL (Trim) 

I 

HUMIDITY PERCENTAGE 
I MORNINQ) 

HUMIDITY PEREENTAGE 
t: NOUN] 

DISEASE INDEX 
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ALI 

mul 
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4c 
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[I] - 	 4I lfl! P)4 	'Jf 411 F I 	j I 	1V II 	' 

1J22252R3l 3 E 	
- 
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FII3: CURRELATIEJN OF ENVIRONMENTAL FACTORS WITH PRfjGpk F55 
OF ANTHRACNOW,  IN J-45 VARIETY OF MUt3EEA? SOWN flN 

13+h JULY sa  

MAXI -TEMPT'[] 	•)-'-* HUMIDITY PERCENTAGE 
•r'"l.?lt 	MINIS TEMP,["[] 	 -.i . -A 

HUMIDITy PER[E1TjE 
RAINFALL [mm] 

I QlSEA5E INLJEX 

B1 

TO 

50 

•1 

40 

30 

In 

22 2.5 2831 Ei 9 12 15 16 21 24 27 30 2 5 B ii 14 17 20 23 

AUGUST 	 5 E PTEM BER JULY 
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a 

20 

.1 

43 

FIG.4: PR05RESS GF ANTHFIAEN05E IN J -45 VARIETY IJFMUNEJBEAN 	I 

5UWU ON DIFFERENT DATES I965 -87 

5 

S 	 •-t D.S. 23 	JUNE 
.IIw' D-5 3rd JULY 

~w 400 D5 13ih JULY 

13 Th 1922 252831 3 E 9 IZ Li 1%41'4  1.3u  	 , 

JULY 	 AUf3U5T 	 5EPTEMBER 



Table a s Inf1uenc of envir u onnnt1 coctors o tho cvcio.m°t o cuthr8a$e 

	

in 	tungbc an 
- 	 _J 	 -. .- 	-- . . 	

.J]- 	-.-- .- 	 .- - 	. . ir 	riiirm 	, 	m 	 ••1 	 11 

axiIrn1LB 	inirz 	BLidity 1Ui(LttY 	 a 	00 dates 

Date 	terbire teiqperturo per cent per cent (M) 	 rT I 

(0c) 	
(0.,) 
	

Worning) (Noon) 	 23-k&- Juw-  13th 4UIy  

--I 1F1 	 -- . .-J -- 	-- 	 --.-.-- - 	- . 	- ---- J - --a-- 	T• 	I 	 _.. ft 	-.-- 	 . 	 jiJW- 	f1 	-. -- - 	[J • 	.. 

13.w 7906 	30,6 	 24.3 	88.3 	 1106 	8001 	- 

16.7.06 	3195 	 24 • O 	9C- 	76*0 	10.8 	23.20 
 on 1g.7.36 	32.0 	 24.9 	93.3 	77.3 	15.5 . 	2i.7O 10.19 

- 	 -   -. 	 - 
22.7.0E 	2i,2 	23.8 	 7).6 	60.3 	23.99 	25.69 	10.12 

g_•__ 	 i•--:--- 	' • :. 	 - 4 	-'. 

25.7.86 	2.0 	 22.5 	04.0 	02.3 	5.3 	0-  P49 	338 	21.23 

2.7.OG 	 22.1 	92IJ G 	o9,c3 	30 11 	3.32 	17.83 	25.45 
• aM._ _ 

31.7.36 	 23.2 	2.2 	77.3 	4.Z 	 23.52 	27.62 
g06-UG7 

	

39,66L 	__; 	23,1 	%.G 	06*G 	13.4 	21.12 	27.10 

	

9_ 	
9i9 	'!?! 	 32.?2 	21 4I 32 	17e60 

9.o.;J6 	31.2 	24.4 	93.3 	O5,3 	G.2 	 1.43 

22sCoGG 	32.2 	24.9 	93,0 	77.6 	0.4 	ii.'o 	10.75 	12.32 

15.8.06 31.4 	24L5 92.0 77.3 24,4 24.35 0.75 14.62 

30,0 	229 	95.3  	93.0 	3.4 	1L75 	7.6 	11w62 

2I.8.3G 	27.7  	2.6 	%.O 	84.0 	2e5 	10.22 	13.42 	18.32 

	

24*0*66 	279 	 23.0 	92o 3 	73.0 	12,8 	13,27 	9077 	12.12 
ToS4 

	

27,8.06 	3001 	220 	9100 	61.3 	000 	i..x::'0032 

	

O.O6 	31.6 	 22.'7 	u.(J 	$oo 	0.0 	:)5 	3.17 	5.32 

	

210'J.@6 	32.4 	24.2 	O.O 	sO 	oo 	 ..42 	0.00 

	

S..).O6 	32.4 	23.0 	83.6 	52. 	 4.55 	0000 	0.00 

33,a4 	24.4 	oao 3 	¶1.G 	0.0 	0000 	0.00O*W 

	

2 	jeou 3 	6 
- 1 	- L1 	 .. l_•-• 	 • -1t 	jIpluIpl_uIIIur 

24sS 	o.6 	?6 	2.3 	S.4 	3.4 
9092 -  

14.).0G 2?, 

	

 22.7 	G.3 	O1. 	53. 	21..22  
44IP32  t 	• 	• • 	,. 	 -:. 	••- 	 - ________ 

I7.G6 	31.2 	22..9 	:,3.o 	6.6 2
•5 . &O3 	6.tT6 

	

20*94s eG 	3405 	24.4 	24.3  	92.6 	00.0 	 G*00 	0000 

	

233.9 	e1 	227 	90.3  	¶56.0  	1.02 	 0OU0 

	

. 	-. 	- .- I __I 	•1 	- 	_ 	I_w L. 	- 	I-  • • : 	 --L 	1f 	-. - I . 	---- I _ 	-•-- - 	U---  - - 	- 

value of '' for diseam 

	

23.6.06 	_O.71*  	-0.29 	0*70ft 	F...01 	0.4(3* 

	

3.7.96  	i.0.72* 	 0,75* 0•75* 0046* 

	

t3.71136 	_Q,7')* 	 0017 

*significant at S' level 

69 
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7.3 	Influoace of onvircnniailtal fOtO2 On - ,_ie .4' 

racro3c v- 	 • 	 I 	 - 
. - F:•- •— :'-••• ..- Ls r-u;i:.t 	_çj41141J_ 

. - 	

11L1 11L1II II 	. J II H&P4J-F- 

:Lt is Cie : 	zi Ui data Lr 	b1e  9 tet the devu,4JFU'01Xi0L1IIIi; 

Of the diD03SO w noaUvcJy corra12tcU With tdmum temrature 1W 

Iflc:QQo in max "z rx tmpture C1GCr038& the intensity of 

disec.so,p however, itici. not a tat.'. 	significct, Xiiivc 

ccrre1tton between disease 1n2.ex zaind oravironmntaL £ictors 

including ciniirium tner3tr., uEfliciity percefltaçQ and ra-Unfall 

W3 oborvc. rho ccerixthition cooiciont 'r' u-I 

iiçjai2icant with 	pecentO U~4)rniag and noon) but it 

wnsigiicent with r4niu&za tnjerttrc 	raini1 it
;dI 

- . ---------.- 	
I. 	• 	 '- •- 	- 	 - - - 	- . 	. .- . . 	 . 	 .. - - 

 

L . 
	 -. 	 - . 	-- . .- .-- .. .- -- 	 -.. ',. -,., .-.-. I.#., 	

• 	.- 	•T 

S per cent level of signiUcrzco. The discse appaare< on 

15th JiJy 1986 anU rec1ied its mwUnurn (23.66) by 8th iüt 
- 	

- 	 - 	 -. 	 - 	 .— 	 - - 	 - 	 - 

	

. - 	

. . 	 - 

Lit 3O1 r3fli 2 (jU.: 3flL i(LifliUIU1fl) 	D 	ic 3I3 -,)er c eN n 

hWad 	(rrDrning cn(."A noon) aZ4 1005 n rainfall. The proortjon 
-'--- 	. 	 . 

incres,90 in disease incidence continuously decreased rcm  

.IU.cAust to 4th 	 U to 	riu urinç tj 
. . 	. 	 . 	•. . . 	• . -- •••, 	 . 	 . 	 . 	

I 	. . _, 	• 	 - 	
. 	• 	 • 	 - 	. 

o€ increased tezipmratura and (ccreaaod humidity percentaW Upige  

NeLUve correlation was fou in the discase iryaox 

tE?iLMraturee on 3ró July CMfl CTOL). It w; $ic;jnificnt with 

IrLxig1w, torr)erature. The diseesa Index was poaitivaly correjaLted  

With 	j(:jt' percortQcP QflL 	 klumidity percentage wiu 

roi'crc -:ce to 1$O 	dVIQ? 	 teti3tic1iy içniUct 

but it was not sinUiCflt with nVillr lthuuçh Increase itj  

t23oase increases with increase 04 
in Ails* k4xir,111r- .A dic'o 
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FIG-5 1. CORRELATION OF ENVRUMNTPL E4&ETUR5 WITH PROGRES5  

OF 414THRAEN05E IN pU5A,,BAlGAKHl VARIETY VARIETY SOWN ON 

23rd JU14 E 86  

'-I,--- MAXI.7EMP.(°1) 

I1l','T.. 	Miffi. TEMP- (°i:) 

RAINFALL (mm) 

HUMIDITY PEREENTAGE 
[MUFLNING3 

HUMID)TY PEREENT'A&E 
I NLICIN3 

DISEASE INDEX 

or 
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intensity (30.42) was recordm at 26.4 an6 2250c (rnximun 

minimum temperature),, 92.6 arz. $4.3 per cent humi.cli ty 

(orninci anc noon) and 4.1 rn roinfaii, The Qlaease irox 

was reduced from 20th August 1986 till 4th September with 

increase in tcipercithres, ccreae in lit 	ity 

of rains. The prevalence of the d.tscsc from 30th duly to 

5th August was observed to touch tho maximum lijt with no 

acute cançe in tieraturo, humidity and rainfall  

In late sown cr-.,, 	asz ixxex wao positively 

c:ultod with all the onv±ronn ntal factors except minimum 

te1.ra3ra.. With increase in minimum temperature there was 

a decrease in the disease index but this decrease was non.  

significant. The disease index was highly significant with 

humidity percentage (morning and noOn), However it was non-i 

Significant with maxim= taEVeriture a(J rinf alit 

L 

icroao4  bu t was not statistically significant at 

5 lvcl. Fir9t anthracrme eyritc*US warQ noted on 21,st 

uiy 1986 and the disease obtaiflOd its peak (2.:,33) by 

11th ucnt. There was greet fluctuation in the develqpmont 

o tio disease. It decreased after 23r6 i~uqlWt and further 

c3evelopmnt 'ts completelY a oçed from lot epte(ber because 

of no rein after 423r6 AUut ni relative humicity purcenLçp 

decrease (Fig. 70). 
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CORRE'LATION 	OF ENVIRONMENTAL FACTORS WITH PROGRESS 
OF ANTHRAEN[15E IN 	IPUSA 3A1SAKH1 	50WN ON 3vd JULY Bb 

.. 	-. M  

• S•II!i4u4 

 

MINI. TEMP(° C) 
-- -- 

 

RAINFALL (mm)  

*--. HUMIDITY PRLENTA&E  
[MORNING] 

HUMIDITY PERCE:IJAbE 
[NOON] 

DISEASE INDEX 
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FIG-7: CORRELATION OF ENVIRONMENTAL FACTORS WITH PR116RE5 

OF ANTHR4rN0E IN FU4 BAI5AKHI VARIETY OF MUNGEAN 
SOWN ON 1+h JULY 

- 	MAXI. TEMP.( ° C) 

MINI- TEMP.("[) 

RAINFALL ( --nm) 

-----. 	I-LUMOyy PEFCENTA&E 
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7.4 iflfiUoncc? envir[1taI 
___-_I 1 irr • -a . 	 rjP.trrir ri 

cinthracnose i (.B51 ruriqb 
-LI 1 • 	

• - - ._rulL-L . - J .1111 iu:J.L'i*JL ilL • '-'--ftJLL.LU•11 I . 

ctor OL thc 

4 

It i3 clearly cviient irout Tcb10 10 thzt the Cisease 

inc, € •hac no, jativo correlation with iraxirnurn emq erture but 

tho corral3tiOfl WQS ongniicart, Positive correlation 

bitwc 	izoSO iflGe &Ic1 zuiiitrrarn tapertui, huntcty 

percentage and i311 WC 42bc1Jo(:. It ws tUcticL1y 

with r1ative humidity but nn-siçniicant with 

r3i1ia1i. 

 

in this case, the disea3e was reported on 14th July 

Qnd was maximum (31.78) on 10th Augut %hcr ti ick cvixro renta2 

•ç1ir af•flj teturi. htmiittty anä rainfall were 310 So 

24.4 	91.0, 71.:.,.0 per cent i6 9i) 	SeCtiVl(. After 
. '-- 

4 _••%_ 	 - . - 	___ 	 - 	 . 	 .-. . - - .-.- . - 	 - 

22 nd uu;t the disease index decreased wL h gradual iroaao 

L n 

 

ma;.; ixurn tarr r tuzc , de craBe it, hurni Aty  erce n t. çe and 

ccXrlete ebence of rth. The ro'rca8 of the diseuc was 

con t, I cho cked I roin 6 th aep tbe r (Fig* ) 

In thc crq sown or 3rd july, the thecdc 

wa ncçjc:it±VElY 	 with ma*imUf 

 

and minimn trtur 

ahiIc 	jtively correlated with rc1ctivc hurnicity (mor%- 4ng ai 

mor1) and rain-l1 • + 	
cør'reIttOfl between disease, index arK; 

rnui•iuc 	 W 	BtItj&3tiC1Ly $iQttiCflts OWEj 	jjc 

-a cil s ease 
wQaa 	 with ULtfl.tUfl1 tcvperaturl~ 	Th 

progreB, creaged with EflXiflU and minlUmn tflttUZO, 

S i grui f ic en t pos i tive Co r .elation     w:s also observed with htUnLcL 

nt9• arid rainfall. This is the only c 	IhCXØ increase 

in oi.eaee Severity was gpigoificantlY OOX-relatQt~ witki incroaae 



F15,9: CORRELATION DE ENVIRUNMENTAL FACTOR WITH PRO1REEI5 
CF ANTHRAIN05E IN K85i VARIETY OF 1AUNUBEAN 5flWM IDN 

23'c JUNE Sb 

. 	-. MAXI. TET'4P.( °C) 

MINI TEMP. (01) 

. 	 -F •1 RAINFALL (-mm) 

HUMiDITY PERCENTAGE 
(MURNING] 

fr-----A 
 

HUMIDITY PEREENTAGE 
E N 0 0 N] 
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L'i rainfall. :k) significant correlation o  

rainfall wiS oxorvodIn othcr cases. Tt 

simply corxa1athd with increase in rairnsII, :t 20,2 azyl 23.00,.; 

(r.itTu. 	mc 	iniu 	tem..cs... ':urc 	, 9LO, 90.0 cz cone ki 

per c1t o :;riç cnü rx) aW 26b ucit rair.-to  

triva inf-cetion oi` onthrixnose (27.39) lovias ''iOZkC( 

there woo fall in dinceco heriai1 

­&tx.,-%r tcxnix' rtur 	.11mij ty percent çe and rainfall 	cres c, 

22rd huçjuJt:q Li 	Ot$ O tho disease w riot thc. rcj 

3rcl $e2?tflber (FIg. 10). 

Dicase inóe on 13th July was again nei~,ativc.-.JL 

cxrrcl3tod t;ith cximum and m. in4n= terturc signic. 

corre1attcn was fourd with raxirum tucrtur, wherGcjs, nori 

içpifict)t corLe1ation was oun with minimum 

Thø proçres3 off 	dcwt :as 	kd1y 	 by 

fjLuctuation In maximum terturc, Relative humi4t 

perc1t3g1 aW rQiraf3iI h %ft,*a tho jvsit4ve correlatJon with 

di*azo }C1X. tcJti3UC31Y UignifiCLUA COT3I1tjQfl was 

oboarvacl w i th humi6itY perwntaga of mo n £ ng while humidity 

pe=entago Of noor a rcLnU Mid noiçn.Jficant correlation 

with disease ire. 	 on the disease pr 

recorded for one month OUIY am 	 was flcJ 

reinge of disease Jzidex varied fra 11.32 to 20 . 32 Under 2805g  

23.00C t1:eri:iture. 5.3, 85 	£ 	CEflit hUcidity (mc.- .-ninq a. 

noon) end 2.7 	 23.0C, )C.O 	gj 

nfl. 26.O mm raLns rosiectiveli (Fig* ai, 12)0 
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7,5 gicreos CX3 in thron vcrietic of Murboaz 
lIT r.riirt .T:FLLLJL LiL . TTF 1rEL.11r111_LLu:JLJJ:j1 FTJfl1-L-L-1-i 

Disease inex in thrce vrioties o iautbecn 6 .-45, 

Pusa aai3khi nd K-851 iwas 	 icich variety is the 

averac,a of three th:tes of owjrç. Obrvationa on proçs 

of   d iseaseare presented in Table 21. 

It is cvtc:cmt from Tz1€ 11 that the rarage of itif c%.ctio 

	

of anthrcnose cucO by Sle dctri 	 , 1n2i6-lu irn ------ 	!II1 -. 	• 	 .. 

varied  from 0e&26sG9 per cent in 45, In Pusa EIzisaithi it 

ranç;Qd frn 0.83 to 25.60 ly3r cent azad 1,34 to 24,71 per cent 

Je, k;d.4351. The mxirum intensity Of the diiee iaalmost the 

scalro in all the vaietiez. In J445 the disease index was nil 

or 8th septewi)or 	then stztoc ieirç by . lth &tibr 

W10 totally stopped by 23rd Septwber while in other two 

iyarjetioc the dicse was coniteiy stcVped by 6th 

.SeI?tenlbe r due tO CO(t I.e te maturity Of the c ro (Fig., 13). 

7.6   PrQci Cs o:E nthz3cnqp on thr 
TfUI.-SIfI JTfJ 1 11 Ti • : jJLJ.-_L11 	 : 	riiii Mom" 

€ctive Q 

The  progreD  of the dix3e on tho crop at three &i 

o owinC i.e. 23rd June, 3rd uiy ana 13th Juiy  Wins observed 

during kharif 19360 The 18t& are the aveacie Of throe vrietios 

J45 Puss Baisakhi and i 851. ''i 	atc on tse ji; 

each date of 2DW1 fl 	O J8ØE*XC ifl 	1e I 2 It in evicnt 

that the disease inc-ex was higher in majority of the obaervatjc 

record•d on 23rd June MICKiing in coiq)ckri%#'%#on to 3d JUly aW 13th 

1:,i1t 910wn crop. Ten ob$ervatiOnS had to than 20 per cent 
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T3Mc? 12 : .1.1roaress of 	 on three date o sowing 
irres.c.ctiVo of varieties 

1j___-  Ii-  -1-I-E.-LL un 	 s.1I1 iii-iL 	IIU 	I in: ur--'--iwiiruu L 	 • 	--p. -mi.j j-- 	---- 	- .. . : . i:inn. jiiiji - -i.--. r- i- 	i 	rr 

iSO3 iro; (dun of trec v3z:otLos) 
Date 	 .3rld JunG 	3rc. JuIj 	13th ui 

LUJILTLLJ -• - r: 	_; 	- 	 LUU!I 	_r 	 ..-I-Uii-_UJf 	1 	iLLii_: .T__1T.1T1 L_--__IiUIflrl.- . __LL.__LE 

	

15.7.1936 	 30.6 

	

19.7.19D6 	 21.6 	 13.0 

	

2.7.16 	 2194 	 19.5 

	

23.5 	 23.i 	 23.0 24.7.186  

	

27.7.1X36 	 24.4 	 1903 

	

37.1986 	 23.0 	 27.9 

	

6 . 
2..,..19C:E3 	 2.3 	 17.7 

	

5.3.1986 	 22.3 	 27.5 	 16.3 

	

c.c.16 	 26.) 	 100 4 	 18,2  

170 

	

 

14.O.1)C•G 	 2.5 	 13.E3 	 104 

	

17.::.196 	 20.6 	 13,4 	 1..2 

	

2.1.1986 	 17.7 	 16.6 	 9.8 

	

2393.2OL16 	 1.6 	 11.5 	 6.6 

	

2C.L.lgaG 	 i.2 	 4.3 

	

2.1 )36 	 1C.7 	 5.3 	 0.0 

	

706 	 1.') 

	

49.19C6 	 4.0 	 000 	 0.0 

	

7.9.1986 	 1.5 	 u.O 	 000 

	

10,901986 	 o..o 	 1.491 	 2.9 

	

4. 
13.9.1986 	 1.J 	5.3. 	 2.4 

	

16•.1986 	 7.0 	 2.2 	 0.0 0 

	

i9.9.1966 	 306 	 000 	 0.0 

	

22.').1986 	 0.0 	 0.0 
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disease index ranging from. 20 5•26 • 9 Lier cent (23r6 June) • 

In 3rd July sown cro• give o13ozvation 	consisted ne than 

20 	cent iisoisQ index varyin 	21.428,O jr cent 

czd 21,4ir.23.0cent in two O.'SCVQtiOr1 in lute oown CLQ 

(13th  July) . tiowevor, the znatimurn intensity (23.0) of the 

(5±oQt3c 	 C)EE in mid so;inç while e1y owiriç ha6 the 

h14or disease in ten ob$orv1Dtiofl (r.iç;'. 14). 

7*7 	Fctozr:3 icti:' sxru 
U1r1. U-I-LI ,I11VTh 1U : 	_• - - • • - i-. I f ULIS TIT 

7, 7. 1 	 ___ 

it is 3videt frcm Tc•ble 13 

tQL 

that the mernurn number of  

ores of . 	 and . 	 were oervcd t 

2SOC 	eratu.ro. 1, . 	 the mx.irnum number of 

sore were 2 9 3 • 3 2lesion/nm' 	area io1 1oue y .6 i. 0120  20 1 , 0 3, 

135.3; c3fld 190 ore5/ 2  lesion area at 25, 22, 27, 20 and 

300C tmperatu respectiV!IY•# 	the other hand C O óiti 

	

- 
•LI 	 L 

hx it9 rn3drnUIfl sporulation 250.63 spores/or.,  2  fo 1 UvwOU by 

215.52, 

 

170*30o 159,67 an 140.42 at 25, 22, 20, 27 and 

teMerature zn.5pCCtiV0hr. The nuc o.. spores in 

. 	
cr:uJ' 1:Gr2 rore thzfl flUfllbOt of eL:ore in Cq  

at all t:ratUXe8 (Fig. IS) *  

7.7.2  	c4jZ 

TI-1(3  poruitiOfl por flED' were recorded at 11ve relative 

1uxi(itY levels - 25. 501  75i 90 arjd 100 per COt. Tho reuita 

re given in Tab]LO 2.4o 



im 

15 

14 

12 

10 

11821  242130 Z 5 El 11 	14 17 20 	2691 	4 710161912 

JULY AUGUST SEPT. 

30 

26 

24 

22 

2 

[I] 

20 

FIG- 14 : 	INPLUENU OF DATE OF 50WIM5 UN THE PREI5RE55 OF 
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The rnx irnuzu rnirnIr a £ ao vc?s/m . area iere  no t d at 100 

per cent 	umiJity level in 	o cpccis oi Collo 
I_L _

_

l L 
	

I  

The maximum nurnbt ol 	orec O . C.dck~nutizap,-,i  

were 286. 36 and 240.34# o11eied by 260.67 and. 257,52,' 1390 28 

am'? 147.02, 60,15 ani 90.63, 30.32 ani 57.40 at 100,, 90, 75, 50 

an 25 per cent humidity. The nurber of ore in C  
•Ij_LL I ir . _ I-I. -- 	I*- • . • . 

were more 1 47. 0 2 , 90 6 3 and 51. 40 e0XEe/fl1t&2 

ccQ3rod to . 	t 7S, 50 	25 p cent 1umtc4ty 

level. M 90 and JoO per cant buuicity LcvuL, UIC 

aLIIc 

of . 	;or almost at pe. it iniccte that the

1. 
Oj)tirnUr 

buxitY is beteT3 OOaOO per cent (j:. 16). 
--- 

- r - --. - -I-- 

7.7.3 1o_ • :c 
.-L-•-. 	- 

22, 30. 

The sporigotiori on Io.:ve oL LUxent 

4 50 and O days jjvei 	nLtneA and the reuJt 

given in Table 159 

. 	 The jn,ciinim number o $S oi . 	waqWW 

rioteü in tho Icave3 Of 
40 &y o3 pit 	tied by 269#64* 

24OO6, 201.15 an 4050 	
sorcs/nh1t re in 	2 2 So wii~ 

60 days old 
Pjant The mcrurnilUrnber of porea 

of . were 294.25 C011LOwed by 27 0 37. 265,63, 103 

and 140.15 5OtOø/ 
	ill thc leaves ui 30 days Old plant 

 plant 	)c~ctjv*LijLy* 
toUo*et b 22, 40. 50 and •60 days old IL 

in both the SP€CL 	
O1 	 E(  

4_n 30 dy3 ami. 40 &'Y old plants but  the number at SPDX09/mM2 

e increeze~i (rit~z, 17) area ec1in.d as the host acj 
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The data on the Lnfluoncc of teucrtUre on spore 

r1TLtmtiofl of , 	 are peeuted in Table 16. 
mom 1UJLF1IT -1- 

The E?ors were placed in d=pS of distilled water in 

cavity Slides. 3ors çi1fliflt& within 16 hOUt9 at 2501;  

followed by 82.2 79.3. 65.4 anL 56.3 er cent çjerninatiofl 

of spores &lt 22, 20, 27 cr 	torertux'e within 16 hours 

time jriLerTa1 (Fig- 

in 

	L$). 

70 2 f t 0 r, ____ 

The data or spore go nation of .  t~-, ; 2 

foctec by taqacratura Qr ç4wn in m2c J-79 

The pore; were placed In craps of istttieä wtez in 

cavity $Ii(:iG. :3,orGe gej;min,- tcK4 within 12 hours  

14 hours, at 220C, 35 hours at 200C i 92.3 iper cent ge nation 

Of spores was noted 1:t 3O 0C (Flue 10). 

at 	• 
The effect of djtereflt rolttvO humidity 1evcI. on 

are given in TabIG 189 

coro 	
• 	 ttidi 	d"ta 

germination o . J 3fl tile 
(! .?J'IIP1ILL'I 	

•*- 	w 	- ----- 

__luLrp- •-_L- I-_-_-f---. 

The WOMB wei ke4 t city and p1zc°(L at d.irent uiiity 

,Level t3 • Max imum ga ZT11Lfl tiOI Of $?OXX i . . 67,32  pox' cent we 
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Table 16 i   Effect of tererature on eoø ge=,.-Anation oi Co11ototrc 	c:utium 
1•I 	 r MI. 

1L_ III msg~ 
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(°c) 134   S 6 I J 9 ic 11 12 13 !ci 15 16  
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T•Fr 	• 	 - 	 ----- 	 JtLJrr. J__- - -.. .- ii_:ijsw. • .r.r11r..Ir1IL:.r_L ..T 	 iruril. 	__.iulTu1I ILI 	11Ilit.1T 	 .JJLUi .iUriFiTTTiILTiJ 	iUi_LJLI.L1IffU 

20 	0 0 0 0 	0 	0 	0 	0 . 11.2 1.4 233 30.4 44* 5 5G. 64.3 7).3 

22 	0 0 0 0 	0 	0 	0 	0 	U 	15,3 2J.1 35o 4 4L3.4 57.3 69*7 6292 
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27 	0 0 0 0 	0 	0 	0 	0 	0 	0 	1601 2.2 33,3 4D,2 55,3 g5*4 
30 	C O Q 0 	0 	0 	0 	0 	0 	0 	129 6 23.3 WfA"f14v 4 4.7 48.3 C.3 
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25 0 0 0 0 10.5 200 43.1 55.7 53,6 7.6 $6.3 200 = - 

00 

27 0 0 0 0 0 1.2 33.1 40.4 52sS 67.0 7L4 05.2 93.1 9• 00 IOU 
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f1ot•x at 100 	cent RH followod by 45.5 and 1.6 on cent 

at 90 and 75 per cent ;.: I lo- val 	csjctivc1y, 	•o or 

çi?zrr;inatcd at 50 nd 25 por ccnt hULIIIttIitY 1ir~vcI. The gerrai. 

tio oratiTt within 12 huurs at 100 e.x- cent 

14 hour3 at 90 per cent UI and within 16 hours it 75 per cent 

J1 (,Fiv. 19). 

7.3.4 ito . lie 
-I-•-I-__J__iJ: 	LITTrr.. -1K_lull feCtE hi 

Effect of diffcront relative hwniäitis on 

germination cf j. , m 	l is reGUt in 

Table 1J. 

The gernLtnatiOE of poro sttc6 within a hour3 aWL 

crIetcd within 16 hour at 100 per cent flH. ht 90 per cent 

flB, 83.4 per cent gorminatiOn W3 obLrvcd 90110vMd by 1593 

per cont at 75 por cent RH level. NO germination took p1e 

at 50 and 25 per cent Rd lcvc 3 • it 90 per cent Fill*  

eztad çerxninati°n within W Idiour. (ic. 39). 

7,9 1aator acctiflc 	3 --  

7.9.3' 

L.eavss with singla Ieions wo; COU.00tO( £1 the 

-I 

c2eriErIantaI Qrec loolon 3 . The 	waQ x3urcu# wa8c with 

sterile Wtth. Then* the IGGVeS wce inuIxtc iD niøit 

Chamber at cUtgerent toper'tut. The increase in lesion 

sic? after 72 hours at each teertU1C was recoá& "ad 

given in TQble 209 
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Table 20 z Effect ci terithzci on oijmrt oi thrcc 
o f mm(,ben (72 !'K:nJr8) 

- 	-1 -.-L-L __I-I-  ri; 	 Uri 	.rF1LU1 • 1JIr 	IIL 	11: irr I 	]L 	I --i: • 	 --- 	
-1- 

1 :c2GrUthre 	 IrcroJco 	ii.cu .-- -  
(Ow  	 coflototiciin cc, i ic  -- I .___z 	 _ 	 __________________________ 

1-Il . I - riE -•.•_- _•_ - __•_m__ -•• 	 ---i-i - .mr • 	 - - - - - .-- 	- w-.I__-I-__ - --U- Lj± 	 -. . 

20 	 9.7c3 	 12000 :  
22 	 129 4S 	 16.31 
25 	 i.s9 

. 	 27 	 10.21 

30 	 Ce 76 

¶ibe 21 s Effect of re1ftFx huk1itj on devcIojtwnt oi 
erIthracno3e of URZflçbOQfl (72  houra) 

£o1ative 	
-J - 	 F • I 

•Thç11açp in
r I- 

himiid I ty ( ) 	 Co I a to ricbun. F2iitotricb
7A  

 . 	 1LL_.- -U----IrI--- 

. rK cr:uth   :: 3XU 	 U c ti
um  
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loci 	 10076 	 21 

	

JO 	 1.upE33-' 	 10.36 

	

75 	 4.60 

	

50 	 _o.oQ 	 U000 

	

25 	 0000 	 0.00 

Table 22 a Inf luence, of light intensity on developmont of 
unthraCnOe of raangben (72 hours) 

1&%tit 	 XicrcQ - in are3 UJmr) LJIJ___ _•- 	-.-- - - 	 - 1--__. 	U1fl_.- 	_•[ 	LJN 
intoneity 	 11etrLcun 	 Co1ItotrTcuun 

. 1 	T.'I taL r:u 	 cza ti. urn __.i_ - -- j-  __ 	_._ '1• 	 -. -- - -- 	iIfI1 
.. I 	-_.-_-_ . 	__.l-III-I1Ill_ . . 	T:.L.LLIU I - ----- 	_IIT.•TIIJI1fflLTLDITITI]T 

1. Darkness 
(72 hcALr3) 

2. !U1tornDte 1içht 
axi darJcnssB 

., ,' 	 3.43 '-a. 

r 't; 	 6.22 

- 

3. COrit1thUau3 lic.,jht 	 6.94 	 7•07 

(72 hm=) 	 ---. 

4 p 
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The, m3ciL)t1 inc:oe (16.25 rin) ill lesion sloe was 

Cte4 	at 270c titc in 
5. 

hi1e it was 

rnaLrnv;:1 (10.20 m2) at 25°C in C aiutr. 	inizrw 	icrcxie I Cli . 

in 	of lesion 	assocLctc ith uoth th secLc of 

Co11eo'ric.th;i at 3O0 tenx~rturo. At 20°c in 
 AU M& 
c. iincmuthiuu 

___ 0 wpm 

and 300C in b)tii tIIO JX3ciC, thO Increaoa in lou 

very poor Wik.;* 20). 

'rhcD increase in looion w zxcordd at. five relative 

nirnitity levels ow 25, 50# 75 O sni 100 and data on 

C. U!1dOUthiC:UI 

 

and L 	 are- iVOfl in Table 21. 
._IILL_j_w-_ 1-l-- TIU--I111JJTUT I I1IVIU 

Inco:i3c ifl area within 72 hours wao maximum in 

£. 

:rd . ti :t 100 	or cnt i1 levcl. 

'hc incre.a3ed lain ixoa ws 1.8. 76 rJ in c. 	 i.iuni 
. 	 -]__T if iT 	- 

foliowea- by 15.63 anO. 4.60 d at 200* 90 and 75 per cent Rjj 

ctivø1y ti 

ind 	
. 	

itJO, 

'!. C. 1emat1um th cr 	was 22 .21 
'- 
I 

h4 cLKU 	jX 

16.36 

jQc 	iii ;iEQ3/1L Q.CL t 25 anJ 50 r cent RH in  

th 3)oCic3 (Fig. 20). 

7).3 _____ 

The efcct oi complete Üknoi, 1entO light wd 

darkness for 12 hours eCh, a.nd contiruu8 light SXOaUre f0V 

72 hours on di3ee development of ,. 	 Lfl 

i. çt 	waa øtóid ffld data are presented in Table 220 

f:?•1 

ii 
1 



15 

'U 

S 	In 	i 	20 	25 	30 
( ° r- \ 

ii 

25 

A . 
20 	40 	EU 	ju 

RELATIVE iUMDTY (4) 

20 

15 

10 

Pig 

FIG.20: EFFECT £R TE/1PERAT1JRE AND RELATIVE HUMIDiTY ON 
THE DEVELOPMENT 1W ANTHRAEWME15E CAUSED BY TWQ SPELES 

QF CGLLETJTRtEHUi1 

o—o ç: 	:. LL111 tdernhmm 
. 	 °F9!' churn de1TJLL-rn 

20 

S 



Thc ClZltEi 	 that t:ore 	driui' (6• 4 	J 

7.07 rM 
2) jncrcw3e in arc og lesions in  

c:n2 C. 	L1Qtiu :hCfl the 1c.vcs i.7ore ex,osd to continuc;ua 
4g 1• 	 r 

llOht 1or 72 hours. Zn 1tnato 1iht 	 o 

inercQso In ou 	5.4 m in . 	 folloused 

2.20 irn" UndOC COZT)1Ot 	 £OZ 72 iur 	amo i by  

 Lk:?rd4Ufl. tho increie in area waj 	and  tiith C o   
-r4•W- I - 1I 

3943 rvi. 	10.cvo3 ware, ed%L.oa- eci to tAtatntc 1iht unü 

darkp t no'O 3ooctiV°1y. ma increase 

in 	 rore in 	. Jt S CQ%arcd to  

(Fig. 21). 

7.10 	cr!L;I dix'irs 0  (; 

ii9 	cJ-itj 

The data On erj:I di;or331 o pore   

nd 5. 	iii ro1UOfl to 	 ctor& 	13th 

July to 13th /\UjU3t I936 XO çLVU11 in Cb1Q 23. 

br The number Of spore9 at. 2211Ct0_.I;xd SDU 4.1 1 4,  

.1" 

__uH_ 	L.L1i 

tr:pcd on eii3 were negtiVOY CQ 	with the 

erwiowonthl £aCtOG. Th( CQrrO1c1U IXtCfl Ø)CEC 	ijjg 

and re1tive hUmiditY 	
w0re ctti8ticaUy 

Qi çi 2jc: t 

 

but they were nonsignificant with maximum. !flinirui 

ertreei r1 rainfL . 4th dec=&BO in OflVirOflflfltEL 

factors# trawi1nci 	!;,,)0rQ0 on s1ie increased* 

o! JL)Qrc8 (90042) tta) 	on 81i•c tu: 6erved on 30th •u4Ly ,. 

when thc tettUZe was 29C arW 23.i
0 , xLcitivø humiwity w08  
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91 and 83 per cent azd there was no rain. Clowy either 

dri1ing was cio obzevcc1 during this eric•f umber of 

spores trapped or z1ic :co :anor311y lest;whon heavy xin 

occurrt:d (14th, lathe 22s-,.d July anL,. 4th Au:u3t) . Mle sozcs 

might be wii.id o due to  heavy 	but thc nurber zoo 

increosed as the rains rcJc(? (19th, 30th July# 5th and 

7th i\uc:m;t) . Ntflb' o1 s?orGs were 1E?:;s then th InE1xir(Um 

thraturc was higher (14t.I.-is 17th and 2.2nd July) (rigs 22). 

pera 	)jnc ±: . 	W(4 also negatively 

correLtoa with enviromtal :Eacwrs cwvcept relative humidity 

during noon. COrVC' between 3j)OZC tEJX nd rcItivo 

humdt(iity of noon was poittV. O 
COrILtifl w&• found  

93tL$ticI 	
INCXOE iI relative humidity o 

j   

nOOfl was relcteô wj j1C1$C 
in spores trqpped on s1ics Wiga22)o,  

jurnbcr of spores (90.42 and 05.20) trapped on slides 

(6 2) on 30th July weremore inCo 	
as well. a 

In . 	 o the days with G3V 	les3er ntmtbcr o

th 

apoxc3 	. 	

were trpPQC in
:ina 

- 	

rrtwi-  

The relation of erNirQfl0fll 
f act 	with nurcOX of   aj>Ora D 

_~j 
trc7L)et tie3X jj1ar in . 	 and £' 

7 • 10 . 
IOf

pl 

aijfli 1d 

The data o &I 	 L . 	 and 

. 	within to •hour3 from 7.00 AN tc 5OQ F;li ur iVOfl 

in Tnblo 24. 
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T10 24 s Pre.ence of •oroci of thc to sccies of  
j~2110ta,&ElchLzrjiile-1 air unior field crxittjo 
tMGL:lfl ci 32 days) 

iUrLber of sorce trpod on s1ie (6 
Tic, D 	

'-".-' 	. . i u • . ±.0-i r:.rr iii. i.jrj . . j 	. TU 	tLTrrç • 	 -- _j -- i 

Co linu- I 14~ u t:k i i cu-iurf3 	 £. dom3tiu I'— - - . I Li .JI-FT U IU__LI L 	. • 	 F1T'VT I ...XII 	1 £L. 
IWJ,i rII•IF J is i 	iii .rILI_-I-uUlHrT1w.1-r.---. 	T'ir' 	 rit 	•I 	 IL11 I1J ri-i nIsuuru.7tJTLIui1 - r 	Tui.ii i . us. r .i. . • . utrri ... rrin-.i.. 	u 

Io 7.00 i to 
	

17.65 
	

14.64 
12.00 NOM 

2. 12,00 
5000 

uoon to 1O.7 

Spore trapping 8tartec4 on 13th July 1986 at 7,30 j* 

and continued till 1 the evening of 13th  tuti t I C 6 • Counts  

oisix=es were made at 12.00 noon and 5.00 W. Itie rnaxirauin 

number 02 oreo of . Uj4çU andS~, 	 were  

c011eCt:th.t in betwe•0r3 7.00 ! till 12.00 1400n £()iQWGL by 

8.94 	: 109 78  aporoe/6 cm2 between I 2 0 0 noon to 5#00  xi. 

0, 	AQCt_9f
djUa

pi3 : °fl 	
Dlow ...-2f tha- Oat 

Tho dataon mear ioi4. bt3nO/Ji. øhbot weight 

fl%2rn-•r of pods/plant, nuzaber of QC3/?Od and YiO14PIant Of  

healthy and diao3ed piunt3 of 17 varietiGs are rsented in 

table 25.30. 
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901 	PLant h±ot 
_i_k.i•-  u-i il-i-. 	 TL 	L . 

Average t4t e s e intersaity Of £ ive d ie as ei p 1 cnts was 

dGt.orird in 17 varietio ok inungben. Mean height oi give 

c1i$E:nEed nd fivo bOL1th irt3 	L3JPCQ mGei3Urci in 2U 

17 vurLotieD anCh 1t £1ErenCe beUjeen h1 thy and cisecod 

;1c.ntE t.it obrvcd to dcthzthc•  thc pecontcje reduction in 

ciçt;. 	CXUt) JX UL 	LiS(1ic 	 ecmincu by 	vi.inç 

the percez-1taije reductiOfl to the average disease intensity. The 

dat,:.-1. 072 PCfltO 	UCtiOt1 Q rctctLon per unit disease in 

17 varcti3 are given in Table 25. 

It is evident  from T&,1c3 25 t4at the Maxiim reduction 

1 

( 2930  cra) in he igi t a r unit (USOaC8 was obsexved in vane ty 

ML323 followed by GmaaS2,4 ( 	cm) md '.304 (1.97 cu), 

vie least ruction in plant height was associated with Phule 

MI being C.VT an. The re&Ct.LQn in height of six varieties 

a1TI61y 	 .t#dP131. ML,-395o P1;.14 '.-wC4*w14S arxl 76/22 was 3LI1.04jt 

irni I ar • The percent-age reduction in  he i çtz t t' c maxim=  

in wj.404 and tir40fnum In  chtü a I ( 3,43  ) In  

which jcdUCUOfl per unit UccasG was  "50least* Aoct of 

(in eight varieties 	 MI. ML.323, PU-3208 

MLOW39st 
equal. M1.4OS. 	 ad DM'i"I wee 21iOLt  

ILI  
8.2 

1;finenC of 	 caIoo by . 

on ntgobcr at LrLnCh39 per plant was stucod. 

MTerQO nwnber of :rar*chO 

 

of five healthy ar4 five diseased 
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TcIio 25 1 IOCt ot anr3cOo On Piurit hoi;ht of rnunçjx•n 

Lsc'aci 
V:t rioty 

iooaG 	Een 	nt YOrCOntagO LccucUon in 
jpj intensity 	haigLit recuction  

&QJ) in iioiçjiit 
TL1I.Vf-'-' 

diici ix 
I 	irii. __ii r • 	.-"a-- 	_LIL1 	- 	- 	-- 	_kI-I 

£ruiS 	 Li 

.- - . -- T--__--'.-'L.. 

15052 	3:_.7c 
-ii 

24.01 1054 
H 

•1-e2-4 	 10.36 	329 176 	3J.09 	2.12 
ii 	 53.79 

33*95 	33954 	1*23 
51010 

'4I1.D5 	 , 	 27.19 

flb..•131 	j4 	13.19 	 °." 1652 
47oG2 

ML..323 	D 	IC 33 	3&)2 	375O 	2.30 

f-1Ia1!32O 	i: 	20.40 	350c3 	3c.39 	a.68 
vv 	

r A r.Id' 

L•1 

N•L3J5 	 L) 	26.06 	34.59 	36. 7G  
Scl e 71 

£Lt.4OS 	1) 	19.13 	3:38 	34.34 	1 73 

U 	 4i.32 

!4-4O6 	L) 	17920 	3 	20419 53 	!. • 71. 
55*  44 LI 

i-4O8 	D 	21.62 	3436 	25.02 	1.19 

H  

35o74 	3 	2 1 • 7 2 	0 . GO 

U 	 '5.00 

U 	21.93 	300 70 	33.5G 	1.62 

----------- 
U 	 47.77 

?hule 	D 	ic.6 	441.39 	3.43 	17 . 

£ 	 i •:7 	 ,-.- 

76/19 	1) 	22.50 	30*81  

H 55016 

70/22 	I 	17.14 	3U.31 	25.60 

11 
L 	34.01 	31.G2 	3222 	0.94 

" 4G w G,  5 	
4645 	3,0197 

23...SG57*03 
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plunts was 	 a 	 £)ctWøG1 healthy and diseased  

L31en U39 cjcu1cted. Tho parce-altage reduction anci reduction 

pe:; U):t   c4LLSGu$C %JZ$ CLIICUItOC '1C the 	ta ac preoente tn 

Tal--7ple 26. 

It is caear frcAnz the cäath that ttw reduction per ut 

c:;jc:cc u•: rirWi (2.14) in ••'5 with 3.33 or cent 

reiiuctio wbi:Lo ir1:irnu 	CUCti2 (0. 33) UQ i. 4'4O8 t1th 

7.14 per cent. The re1uct'ori ?or unit disease wasnoat at 

 U--IwB 2o*4 
'
Par 4th irairum (2.,14) reclucUon in variotic3 riireiy 

)2) 	di,323 (2*09)  
(2.04). 7e/ag (1,94), 	DEi .  

In r:iifl.thg 11 Variete, '; 	c'uuCti 	xr unit isea 

at jxr i4th miniuIfl re3uCtiO (0.33). Thc 	
reuor 

WL highest (43,75) i 76/1"0) arid. LOW5tt (7o14) in X4L48 which 

was j41ur to reduCttfl 3r unit 	In other vitis, 

ti-10 percentage redtctiOfl in ruznber of brQflchcM3 w4'M; silriilQr e 

in Ci:UC o jcuctiOfl in waLcr o brflCe per unit disease, 

X t TCflO On hOO O Mih t 
I nfluonce 0 4 	

as rocore 

and data, on percentage rcaeuction in 
ghoct weiglit d reiUuction 

in ahOt wciçbt 	unit 
ieae w ca1CU1t arid presented 

in Table 27. 

ReuctiOfl in 8IioOt rOit bCtJEOfl 
I'e1thY cind dLaG%u8Q%4  

p1:u)t wa c1.c'lY @VidOfl tOL1 
fa1 27. This host pnKLEr 

wara rnurkdIY inihtoticc3d by tie 
d,46860* &,dmum  reduction in 



I:huie MI 19.65 

22.50 
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lGe 33 
H 
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19.13 

Zu.4OG 
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21.62 
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13979  
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o.72 
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"NumvW2 

1.02 
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TGb1 26 : Lfoct Ot   anrcnoue On naurbor O brchJ3/knt 
of runbcin 
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- 	- -- 	- - 	1 	rus:r . 	-' 	 r.rr 

Variety Lh j ;c • . . e:i 
i 	.L1 	ITFFTTFYI 	. 

14 so ae 
J 	 j.r:.0 

e un nurmbo r 
-_:J 	u 	..ii. 

c zc on 	o 
IF 	• 	_ir1..J 	1._.i 

LZo1uc ti on 
 I. 	

--IJ. 

aeaithy inteisity of branches rxuction cr unit 

n- 

LC 	J1It  
'n 	-- 	. 	 - 	--- 	- 

disece iue 
. 	 --- 	-_l---- 	IT.TT 

. 	- - - 	 --k. 	-Il_ 	 _] 	--- • :u_ 	Y 	U [ 	. 	F 

15.52 
_IW 	.. 	.- 	 -- 

4*00 33*33 2*14 
:1. 

GL11e2_4 	i) 18 5000 37.50 2004 

U .9 p 	% -- 

5.00 
I- 205  

ear 050 
6.25 
Sw 7S 
Go 75 

50 00 
C.75 

5*50 
7.50 

6.25 
'.3')5 

L.O0 
(1 J) 

6.50 
7.00 
11-075 
7*50 

4.50 
75 

1.94 

0.53   

0.66 

43.75 

9.09 

22.7.2 

2E3.57 
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Table 27 s Lfoct of Cflt iCflO3C Ofl 31100t tJOit Qi ZU1flJ1X8fl 

- 

1 	- 	 •-.-•-•• -r:i • . L__-- _--- 	 r --'-'irrsi 	: 	 wi..r - r"- 	. -- . 1: 	ur 	L 	.. 	 u:rrrL1v11um1i1fWL_i. 	i-J f'- 

Variety 	c:rUy iLtCLitY uoiht roicUon ueit/unit 
(cj) 	in •ieiç;bt  	sease iw- Ox 

- . 
J __1__. .T 	- 	 r 1JJILLLJI .1 	F 	U-fl-If- 	1I-4-i.- .T 	J 	. 	 IJI1UI1L . 	 - 	

rr.i: ri 	• 	 F1T 	i . . . 	 ] r 	:LL iiuv .. . 

£t4.5 	 L 	15.52 	7.77 	61.96 	39 
LI  v)n  
$1 	 .#.J•W

A 
iu.i
t 
1  

i4324 	L~ 	13. 36 	9.00 	65.05 	3.53 
11 	 26.36 	i... • -' 

MOMS 	 I, 	27.18 	6.62 	70065 

Wow  

4t'323   

Z'i-3 20 

1 I...395 

5 

ML4C6 

! 40 

, 6 6 

I'7 V 

J, I • 

21.62 

'UI 

9.60 
13.33 
14.00 
30.39   

10.70 

0*50 

26.41 

23*27  

14.20 
27.81 

24.27 
'- 

I 5 .d 

12 

30.58 
- - 

5:'.48 

63.47 

48.93 

40.71 

1.5 

~j 4 
H 

35.74 100 090 
17* DO 

39.66 140 

]PL1,1408 4 1 4.r> 

buie r:i 

7G/jNj 

76/22 

21.03 

19.65 

22.50 

17.14 

7.,4G 
16.6U 

14.95 
s...-t 	ti) 

13.43 
26.34 

I 4.~ a 27 
19.36 

.62 
14.09 

11.15 
24,03 

55.J6 

27.14 
'l••_._d_._ 

4').O1 

26 s C-0 
----- 

36..82   

:)r . '.J, 

2.17 

1.33 

1.14 

'-a. 

1 rI4 	 V 
	

34.01 
H 

ItI3j4 	 D 	23.56 
H 
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'j loot •iO(jht (:jj u::;. 	 IL..: 	COL• .L 	(3.9U çJ 

y 3.5U irl  	 ct  1£o1Acx 

1.10 c of Oisea~;a on COOt UEi9ht 'J3 scon in 	Savon 

.Pcirietio(; = 11L323 (3. 20 j) , M320 (2*91 1 ç), ii405 (2.55 g), 

1i-5 (2,59 cL !-3O4 (2.33 j) 	(2952 c) !i.3 

V:. 3. c) hU &i't ii:r11t1ir rcLliCtiofl In shoot weight per unit 

d-4- .-J0 ~ O • Rcit ai i n j varieties   	r0 t 	! i th 	I. 

zao jcrcontaçje rocuction in weight Was madrnum (7.65 ç) 

in ML-5 followedby 63.O5 ç in 	63.47 c in ML-39S o  

61.96 y in Dna&S while it wa rnifli1TU (26.29 i) in 76/22. Five 

Virjotjcs tKux1y  	11lb304.   2c1-O4145 76/19 and ML-4U5 

Were influenced by the sease in a 3imllar wzjya Rest Of thS  

va:io tie s WEXE at 	with 76/22, 

I 

,Ile  0 i fact of di e c so on Dod go rivati on varied f rO ml, 

Varioty 10 variety. In o0w Of the vrtcties# plants were 

bonvily jnact& with   the di3eaSe. In such 	10 YOU 

fo L--.,,tJLon was obsor". 3:t '.JCi3 36VOT?1Y afgecWd with the 

disease (Table 20)  I f pod Zfltt Ofl took placer thErn the 

8izc ot thO 
pods recluced to t1le ç,it extent and number of 

pods/plant was aloo reduce0v reduction (5o013) in ~:C4' 

Eormucticyr, per Uflit 	
in variety MLPw323,P where=, 

minimuzn in vricty p4.84. ,Itw varieties L4i4 	£nx1e 141 

Wera, at ps- x with k134. 
percontago, reduction in 	or Of  

Wio/j)jant we mxiiuum (91.42) in variety G:824, wherecta, 
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Tio 20 s LfICCt of ntrzcnos on number o :x/pjan 
of rnun;bean 

113 nc ty 	
1) 1 C G 

5 
 0 L Di so a o k o cn utx or i?orcen tce 	cuc tion 

iTT)y intensity of pos/ 	'euctjor 	in  
£:1ar1t 	in CUTh)OX' cit ieaze 

£xx18/L)lDt iu"Bax 
- ---- •i..- 	- 	- 	• --- 	jiRPrr- 	1L11--II- • . 	___I._.I_l 11T _.. 	.r 	 -- _r -.-I .._IIWL• I. 

-uI5 	 D 	15.52 	3.00 	65.71 	L.23 
H 	 .75 

(4O2-4 	D I 13.36 0.75 	91.42 	11*97 
H 	 6.75 

I4tjsS 	 1) 	27.13 	::.75 	3S.62 	2.41 
U 	 8.00 	, 	. • 

t4L.431 	 63.63 	2.34 
H 	 G.25 

323 	1 	16.23 	2•50 	0245 
,t 	 l/ 
IL 	 ,L•d;.25 

' 	 •1 32O 	D 	20.40 	.25 	47.27 	 .31 
4 	 13. 75 

42 
ML35 	L 	26.86 	E 050 	659 07 

H 	 15.73 

£'Tu.i4O5 	 I) 	1'3013 	4.25 	6 009 	.3061 

I'I 	 13.75 

t!U6 	0 	17.23 	60 25 	63.23 	3.65 

.1 	 17.00 

riL438 	£ 	21.62 	5.25 	61.81 	2*05 

H 	 13.75 

P1)t L9  4 	D 

 

35e74 	' 	 • 	 19 37  

H 	 15.2b 

Lil..i341At; 	L) 	 21.03 	7.50 	60.00 	2.74 
,75 U 
	1090 

LhuIo I 	D 	19.65 	7.50 	37.50 

Ii 	 i:.00 	_.ØØDU1IIPPuIPa 

70/19 	D 	22.50 	3975 	71.15 

II 	 13.00 

76/22 j D 	4,50 

	

57.14 	31,33 

14 	 lu.50 	- 

LE"1 	 L) 	34O1 	 4.::.57 	__
75 H 	 et  

12t..3O4 	 :! 	
B9.28 

	

D 	23.56 	o. 	
.78 

H 
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c-Lthimurf in variot7 £iu10 ••1 ThQ rmmbor of pods per plant 

C A in variety G324 iiaa rccucc to tho grt cwt 	than 

tho ci:i•or v3riotLoc. Otor voriotix rix€y 

t•1I-131. ?3L.-5. iL-405. 	 -400. 	C(14S and 76/19 

t7ore E3cr2a1Ly üoctod Clue t tho iso. 

Gas : Of  

Dif3e3QcI oci contiirod 10 nuiror o cox 

to healthy one. Generally. 1/4th reduction in rnmbor Of  

per pod t-.7as ob3rvod in disocod p1nts (Table ) , 

reduction (5,14) in nuxr of soaCo pcir pod per unit ujco30 

kecored in variety 	32'44 hi1c it wct iriin*a Us6l) in 

ovorA Vi3th.0 	 ' i3O4, 	-131, IiLmm408, 

PZE-C4iltI45 76/19 anc 76/22 tmre in bctuooc to rcinçjo of rniri 

3flI ixdrui:. Tho ocOfltQcY of .soode jr po 	s reiuceci in 

difforcit vritiG3. Tho number of cds Per x. i4 ()ware 

gre zitl y reduced in viri e y 	2-4 :1*0* '94449   V'UIe 10ast  

roc ti on •; a bo o rvo in v3ri 0 ty PtIUlO £ 11 1-0-  40 31. 

8.6 	Yiei~i L~or vlant 

Tho data in Table 30 incitctO roiuctiOt in yii 

plant jer unit 2iaease. 2110 iaxirum roucU°fl in yiclu or unit 

i3eaBe was noto in variety 	32r4 (1.15 g), horons.  

rec:iucttori was in V3X iG t 	L 3 4 (2.59  jo Two varieties LftemS 

(4.54 ci) and M-323 (4655 ) vero at par - wktli c.-e2-4. Oevare 

rQuctiOn in yiOld/pl3flt was TOZdOd. I   was maxinuti (94.00) in  

V cri oty CX-4mw824m4* UftOrCaf3f rl inur.i 'n Variety kiu La iii. 
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64.17 

10006,113 

3.:02 

1.61 

3900  

2.05 

3,29 

3.76 
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TQbIO 20 s i1ect Of antir3GflO30 Ofl flt31X3X of &:c3/o(k 

Of L1r;bfl 

.- - -_- 	 . . -I: - - - --- - _L 	• - -_. 	-i'  r-ri-.-• - • -rIflr-I-•I----  - __L.-. 	L 	l- 	 •j-  U1'L•1• 	 .•LL 

:i6on 	U1co3 	iifl fl1tO contt cucto: in 
Variety 	 jy into3ity of XXXIB/ rciuct;ion nx& 

?od 	 3oa(3s/uit 
. 	 (1t3O3JO ifl(OL 

-- - [_ I L JI]__•__- .ffI-.__ _I_-__1. •. I I 1 i:w -f -- 	 LW. 	 • 	L=i-1 F 	 ._. __II  •LM_I_L_L_ 	 -- 

L*L€kS 	 D 	1c.52 	2.00 	5.c,s 	.24 
Ii 

 
7,J 

D 94049 

7i37 

5.14 

•) 	- 
U 

")!7 1(' 
4& 

Ii:ic4 31 LI 
H 

19.19 2.1 7 
 40 

c, o '- 

20.00 
93.75 nL3:23 D 

U 
16.33 4.01 

41.3O 
120.2S 
sc,  * 50 

1-34000  

57.00 
1650 75  
57,00 
95.50 
24.00 
92.75 

75 
92,50 

I  2;"-j*75  
. 	; 	.. 
•u. ' 

6050 
57.50 
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3.7 note3 cit5oL1:O On Iot.i 
- - - 	 - - - 	 . 	 -- - - - -- - -. 	 -. 

xj . 

£eductiOfl per uit diaso 	perctae rouction on 

V3OU3 c zacvth L)ar o the host in troe varl"etics sown 

on cUf!orcr:it dates iero dorL1tncA. 

0.7.1 i#t ( cjCO3O ( 	 hei(:kt 	flIJ1)Ø Qj 
S.'- :oc 	. - - 	 . -- -- ------._.__.1.___ u-li - . 	 -.- - 	 . -L-:I- &. • - • - l..---- .-L.I.Lr__4_. 	 _ _IJ 	r* 	 fl iT IT - -r-"----- - 

T-nc date on the influence of djsece on trar 1t heidht  

3nd fll.Elbor of bronchoD L 	L 1 t Of fiVo 

fJO3Jed plants am 91 	in aLo 31. 

Tab1c 31 shcvcu thit ti-'90 r&ucUo in mum ioitit and 

nunbcr c fE brnc i o c 	. ar uni t J1 	ae u s :wn ~ 2.64 cra I 1 

4, 	t7L 	rd 	iatrr&(a (c3.37 c 	ot u.4) in er V. 
w3 .H: ,-.-.-- 

percentziçjc 	UCIO1 in iht uD rnaxix:i (41.70) n 

zni jrraMfl i n v 2 • 	
i 	i 	 t 3 iml 1 

in v1i:.1, V2k119 r2D2. v21 3. V3L oni V3 . 

JW recjaZ tho g cc)ic tion 10 nuinbo 	bz anchea 

26) 	rcor&4 jj V1L3 O11O•u y x 	 (5.   

57.32, 50.o 47•5, 4201. 46.73. 38.49. 34.12 and 21.44 in 

V3b3, Vi IL
v. \• 	v23 	 -L0CUVOI. 

7. : 	
- 

 gametes n. 

  
B bOO t ti çftit

c4 

pcO rc q 

	 L1 11 	 4 

The 	
In Tabia 32 diDplcijcxA ti 

    V  t Lt QgQ w Mau mm (1*03 ) ii 
In  

0ilOiJQd by 1,43 V jg V1L 2• 

øhQOt veit 
was oxtnded t , •iho Icct cczcon 



?a?)le 31 i Influence of antircnose on plant hoiçjht ni ruir of brcanchesi. iaront vrLotj 
QflL 3oting Uatc of mungbean 

Var1cty Dato Of  1)iSeaSe 110-n  
 sowinç; 	Hcy intensity pi -ant 

h a i gh t 

£'crcontujo acuuction 14oan 
reduction por unit nurnbcr 

USOCISO of 
fl(1Q 	branches 

ercon, £ou.ic .ion/ 
rc.uctjon unit 

LiOX -.-- 	- - 	- 	.--- 	---- .-- 	_J 	 - 	- ._F 	 -• - - II • 	 -- -- 	- - _ j 	_r_: 	-I-- __- 	_• 7.'4S 	234986 	1) 	30o 56 	43933 	33,25 	10 0E3 	12.20 	50.00 	1.66 (v1) 	(j.1) 	I-i 	 64.92 	• ---. 

3.7.06 	D 	3O.33 	52,22 	20.98 	0.69 

	

(L) 1311E34 	47.4:L 56 

	

 ft 	 66.09 	 . 	' 3  L:.& .Id. 	'  Lo 

	

13.7.06 	i: 	25.60 	53.34 	21.03 	0.05 	10 015 	56.26 	2.27 

	

(L; 3) 	H 	 GC.24 	 24.32 
isa 	23.G.06 	 23.C6 	24.63 	6.61 	2.54 	705 	3C1149 'v,  . 

	

zi32thi(L:j) 	II 	 3c: .c33 	 3L2.GO (v2 ) 
30  *86 	L) 	43 go  Gs 	20.44 	3E001 	00 3 	

703 	 21.44 	 (.49 

	

(1:2) 	H 	 44.45 	 9.e4 	.------------ 

	

13.7.86 	D 	20.33 	24.13 	33.65 	1.65 	8.32 	34.12 	2.c37 

	

3) 	H 	 36.37 	 12.63 
K p351 	23.6.86 	D 	27,39 	2704 	3rJ.28 	1.43 	1897 	46.73 	2.70 

	

(V 3) H 	 46.02 	 15,69-145  

	

33.7.3606 	D 	160  n5 	31,23 	3E.16 	2.92 	9000 	47,59 	2.60 L2) 	H 	 43.26 	 10.70 
13.7906 	L 	15.02 	23,9 	41.78 	2.64 	7.51 	5.32 	3.32 (t3) 	U 	 41.14 	 17.60OL - 



Table 32 s Effect of anthrcnoao on shoot wGiçht avid nubr
•; 	 ps/p1nt in troc virLoties andandsoing Cato on rnunçboan 

-- 	- . --- --- ------ 	- -- -.- - 	--- 	-.-- 	-..-- --- . 	--- 	
-I 	 .- 	---JJ_. 1 -.-. -  

4aV -
4

J 
	 Qte of 	 ercerthço Rocuction 1cn 	Percenttulue ac

1-  
cuctior/Bc7inQ   intensity shoot rouction vor wit nuriiDer rouction unit 

weight 	 disease ot x3/ 
(c;) 

 
index giant 	 iricx uL -._ 1_l_JI__rI___ - •1jI _ fdJ1 _--_rr._rI..L1IL _ iu-ij_rjj---ijj-_--_ UL1..__i..-_- ._I1ILI_•i--  •_.-l-_._ -f1 _ L1IIU_ rI. LuIFL_._.--_._-_--_1_ L•Ti•_•__.__ -•_ 11_•• 	_ 	 _••-._._1_ LJ__•_ 

J-45 23.6.86 D 3•O.52 25.62 36.95 1021 18.10 45.51 1.49 (v1) 	 H 	. 	1L.64 	 33.32 
3.736 	D 	3C.39 	2JQ5 	44, 	•45 	21.Q 	3•cj3. (L 2) 	U 	, 	50.65 	A._ 	 30f4 

13.7.86 D 25o 26,22   43.77 163 16.21 30.50 1.50 L 3) 	H 	 4 5 • 0 3 	 . 	2 G .36 

Pusa 23.6.36 D 23,66 19641 26.19 1.10 9009 50.02 2.i1 D.tati1thi 	L ) 	H 	. 	2. 30 	 1") 79   (v2) 1  
3.7.06 	D. 	43•Q5 	22032 	I9.3.3 	0.44 	12.54 	3:)1UOIDI U 	 27.60 	 - 	20.63   

20•.33  	21.43 	27.42  	L.34 	7.O  	52003 (L•• 3) 	H  	 2903 	 26045 

851 	23.6.6 	£ 	27.39 	20 9 92 	IC•Ce 	0*  Go 	4.31 	7698 	2,LO (v3) 	 ii 	 250 	 20951 
3.7.06 	D 	13.25 	23.49 	1!.E2 	0.05 	70 	 3*42  L2 	H 	 27.t4 	 20.25 

13. 7.6 	D 	152 	23,50 	12 015 	09 70 	5031 	73• Q 	41,G3 ( 3)   H 	 26.45 - 	 199 

I 



in aI)oot weight (0.44 ç) v, as noted in  Tho rQn'kJe of 

1)orcoz1tc1c:Jo rcflction in shout, vci4at vor:tou frxr 11.15 

to 44.61 (V I U 
2 

(V3P3) 

r11n th ricnoo e infection  rnt r1y if facw tie bearinci of  

Jo )LT. iouCtiO innbr o± 	p1ct cr1   

iit c3i3eza3o Uc13 cIaXirIIZ (4.63) in iorcc, it 
I 

niiriim (..,91)  tzi 	in v 2P2* 

31 :; 0 truri od  

RcUtictton in zumxx of pods 

.pJ p.7.3   

(V1D2 ) to 70 • 90 (V21~2)0 

19 )c: 

Itt inicctcel 11nto, 1oir numb•t o pcir iozmed rui.c 

in lesser numbor of .00e3 (Table 33) • ouctio in ruror oj 

,seeds por xx2i j01 Urit diE3O3C was hiçbcLJt (4,73) in V33 anu 

1st (0.93) in V2i30 ThO rari<p o porcortuçyo rWuction  

£Qxjr&rn (O5.6) in V31 Om!cthinwi (37.30) in 

U 
aoc:uctton i LA yiold oi Lint 	utt Uicwo w 

moxir;a1)rn i Vj3 (4%96) follamd by 3.90. 2.33. 2.62. 2.27. 

1.36, O.)3, (i..:.6 	ci 	ç in V3L•2, VA.'3. 	V•
ll-'3* 

V2).)20 v11 and V1 
i;;

2 
xesjoctiVoXy. £iaXiEPzn reduction in 

? reent'n- ge of yiek in V33. Sil 3â 2 , 13L1 3rK' V2 1. 3 fo11oiod 

the scm sequenCO as in CUQ oil rctCOV 	diOaDO. 

£krcentcige roucUOfl in yield per pint t4LO 1cxut in ce oi 

V1L2 (21.26). 



Table 33 1 z. ffoct of cinthrcnose on number oi soc/xx urc yjc,116V~pl -ant in thrcc vdxiotios 
and Cates of cowing 	munben  

____._I__ .__:r 	tr ---- -_ i____J_I . -_• 

Late o 
.- - 	I.IFf1 

4sease 
Variety 

 
. 	 . 	_1..--.-.- 	1 	F11 

M.e• ~n 
• - 	 ---- - 

£arcontcge 
F. .. 	1f11 	. 	.V 

ReucUo/ Ucn 
- J__.- 	 - 

LlercoWcacp !.ac.,~IIIIIIIII~uction 

sawing C1:y intensity number of r&uction unit yield rou''Leion  or unit   
socUQ par uioac 913nt .-;or 

• _1_llll 	. . 	- 	- 	 •11.1iL_•J --.J-S.- I 	IfUJ.. . 	 1 -I- - . - J. 	.11l IIL. 	TT.wi 

)1Cflt 
- 	F •• 	--_.-__L__1 . L1 	 - - 	..LS 	1 

i nLL..ax 	• 

.1LJ-LJJJT 

(çJ) 
:1r:rr.rrErIrrrIT - 	-Lii 	. 	 1flI... -IJL 

incx 	(.•) 
--f-- __ILITIV1FST 

J1-45 23.6.86 D 33.52 108000 60001 1.3 3.75 26,32 0.36 
(VI) (11

_: 
	

) i 276.32 5000 

3,7,aG ID 30.30 1&.33 37.30 1.22 4.40 21.23 
tr 	) U LI 300,0 40  . W - •1 

13,7.36 L 25060 105942 4G.76 1.82 3.6 3.03 1.36 
03) 'd 196.02 5066 

Pu3a 23,6.96 D 23.66 81942 55.07 2.32 2,23   53.73 7 
Bt$Eikhi   (L) H 18192 .92  
tv.j 

3.7.36 1 43.05 2O705i 'O.2I 0.93 .10 40.38 O.3 
,- 	 s' ' 2' 17900.3 '•i i:; L 

1307.86 t 20.33 63.e2 43.27 2012 2.00 57.17 2.01 
I 

LI $1 
11_ 	ct 
Li-SmJW I 

.'.. 
- 

- 

K 	511 23.G1MG L: 27,39 2k-,l 85,G9 302 .34 72.*79 *G2 
(v3) L) 14 igc.00  5.53 

3.7.06 18.25 Tao2 67.17 3.62 1.62 7.77 
(LL-

2)  
H 220.32 

. 	

13.7.86 	D  15.c2 	4S.20 	74.07 	473 	1 006 	711162  
U 3) 	H 	 17).08 	 '- 

11• 	 -ii--i -- 	- 	 II.IFT 	 : . . 	 LT. 	1- • - i_i•- 	-_ 	 -I_I- t . -- •L___:..ri..u. ill .L 	. 	 1 . JI._L1LLL_FL1IJrIW1 1ILIj 	mn.u.riiri 	- ru' 	JLIJ 	• 
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plant polmlation WL,8 
p4%'3 ad P3V1 tO3QØCtiVCIY. 	 -------- 

4j1c0 t~Qnaj~jnjf ic~~nt* 

100 

9 	IfLu.r o 
-U Ii II- 

o thc Croij on 

• 1cac!;? c4 

influence of p1uit L)0L1 	̀4 thc iciuonco of  

tnthrcflo3° caused by . 	nc3i~e 	o1 	in 

throo varieties (Pusa t. J445 ai i) o 

u&z G•iio 1flü thO ObSOIVUtiO Ofl 1:130QG iCiQLCC () 

are pro3eflt1d in ThblO 34. 

It is c1ecX1I ovicJOrt rzn Tob1c 34 tat the ixciUecc 

Q~ tIci di31so 9jfliftCY ViCJ LV £ ViOt to vcxic. 

In j-45* tha iicidoflCO of c1iocOG ranged 	30.06 (V2p2), 

51.31 per cent (v i) o11c7 	y 12946 (v394) 	•43 per 

cent (v3'2)in 	and ii.CG 	to 17956 xr cet (V
I
A? 
5
) 

j.n Pus a 	SWald roxCUVOY• J roçpri8 the 1nt 

thore was no signiflCt Ujir0flC0 arng the tittioxont icv 

.   
	

rn incicnco f 
of population densitY 	

xni  

thc3 c1i:joaGe (53.51) '' 	Øtd& at 10 kcAu j1itrt 	jj 

in 	tO11O1JO(i by 22.43 ;•or 	flt at 6 1EC/h41 iI: L.'16 cizt 

17.56 4? 	
t: or cent ut 12 i,,CA~o i! PuOO Lj3i&khi. 'QSt (3iDGCO 

20 
incjci3O,qco i 

 39.06. 12.46 	i I1.Xi 	cit ;u 	in p2V 

- - _____..__&1.1J,_,vt f_if: unrintAns and 

1 

10. 	 9t• 

£urvival O the patzocian on cuip rouiUU° enU collateral 

- - - 	- 	 j  PIb1C 36s 36 ~-, 
tm:ost wag c tucito n do ta axe , . . . • 



TcbLo 34 a I1UcflCO C pial-It )O1ALtQtiOfl  or tio inciiioco Of 
athrUcr1o3o in th co rnucftcr varictios 

UQrioty 	 Plat-it LXL)UIQtthfl 	iic000 incidoxymf'  
Uccv,aa) 

Pa Daisc3!thi (V ay) 	
4 	 126 (1Q.1) 

PuD:i D3iScIthi (VI  C-12  ) 	
G 	 13904 (1O•51) 

Pusa BQiOUkhi (VI 
 p 3  ) 	

U 	 34.03 (21.B) 

Pucc £3Qi90khi (V 41i 

1k183 Di3ii (v1:) 	12 	 7_c (23.20) 

Jailohcir•4S 	(V2J 	 42.19WJ*34) 

Ja'J31iQr"4S 	w22 	 G 	 33.06 (30.53) 

jciticibar-'45 

 

(V2  p 3) 	
40.75 (44.27) 

JQU•cfl -r'4S 

 

(V2  P4 	
10 	 5 30  Si (470  01) 

ja,eh:'r'-4S 	(V,)Lc?) 	12  

(v&i) 	
4 	 13.G2  

p16 

 

(V?2 ) 	
6 	 22.43 (23.21) 

p;-16 	(v3L:3) 	3 	 21.51 (27.20) 

LLiG 	(v3  v4) 	10 	 14G C1).2) 

P'16 	
(1 35) 	12 	 22eOO(27.94) 

-- 	- 	- -- 	- 	1 	 • 	--1_ 	
__--_I-_•I__ n__ 	-•-.--- 	-- 	 .I1fJ1E1I 

..-I 	•] 	- - 	s_ - _ . 	- 	 -- - 	
_ l_ . 	- - 	 -- 

	

tj;'I tOL3t Vorioty 	
loose 

plant Lo12u1GUOfl 	L 	0.78 

Iritorac tiora  (Vxp) 	
t 	• 

C.3:. at 	
13*47 

VLttiOtY 

plant £JIO*LLttQfl 	= 

Wiraction 	
Op 

*f j çjuzOfl ALn  p are tt uiI0 :oL :3d viuLa 
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1001  6urvivü a croi n 	res iucs - -_- -_I _ -_ 	- L•• Jr - 	• - I 	. • • 

To s tuy the survival of the p •tho gen on crop ro sicues, 

oLerirent U., s c02uctec1 vitli £ur V3rLCtieC, o ici&co 

of disease (;) on various i)lomt parts such as leaves, 	a~-*d 

L)oc:a ua3 observed QncA Qre3enth.i in ij 35• 

Tho mzxiL1rn incidence ot diseaso (11-0- .03) 	recxrLei in 

J45 (Tal.>10 35) . It ua fo11owcc2 by 20s39- * IC. 07 aru 150 

per cent in PLW3 ici3khi. P16 	< 5j. rcspoctivoij. ma 

1Ga13t inci:ionce (4.,0 -7j%) of diseao tz noted in control ijjthcjzt 

crop rcziidueC. M1eriQC diocco 

on $tE than on loaves (16v 76) 

i I-ic c2 cc C •• ) was c-ioro (21*00)  

and pods (13.79) 

1&.2 pp'Jc survival on 	an sc - -- .-- . - 	- -- J -- --- 	 .-- 

Infected poiao cotcththj seedz were coI1ectei frcci tlie  

cxj;,eriJner1t3I area during ci'iari 	s 	tcti 

19O6 , or the proioricO o the two sjxciac o coiietriiiy 
I_J-m:IIl-IIIr._- I •---i 

agarplaW nxiiod. The 	on jorcenticje oi1ototriciu 	• 

with seeds zud joci iacos of four varieties re 

prc9eriti in T1Q 36.. The avorage percentage sociticn oj 

•
ahd . 	I9 AcP 

on aeoó Gnd pod wi uiximum 

. (2l:.54) ii:) J-45 followed by 17.700 16.20 EIflQ 1G.3 per cont in 

PUS Q uisck1ii. P16 	( 051 rccCtiVOlY. nie asiuoaiation 

of both thc SpLcjes on pou w 	iii (23. 	ins 7.64 r colt) 

in coirq7ari6cn to seed (U.55 	7.O5.).ABSOCitiOfl Of C.. +.•tivz 
- 

on podwas 29.55 £)CT cost. 	 on eee it was 3055 Per coat. 

 5 
Th 	 Oe percentage 3QC3tiQfl 	,. 1i•44i on wee w 7O 

antl on pod It was 27.64. 



TabLe 35 	v31 of tio jxcios of 	
ft 

Te$iu 

p1t parts Icavca   pod 
Vei: £Ct( 
L1L1.LT 	ThlUF.L 	I- .- : ur.. - 	- - _j ... - - _I_lr1 -IIl_ ••  -- I--- 	1 T_ 	. 	__ 	 .. 	Lr .-.- 	Lrfl - 	-- i 	- i_i 	rL.:FuIITr 	 -•- r 	T I. d 	liI•IUT1fl 

Pusa D:iiaciIthi 	 24. 	 25.1 	123Q 	 20.3) 
j*b45 33.c3 34,s 20 22.23 30*03 

P&-16 16.62 21.13 IGe 07 

K Est 1f050 2.35 0.26 

Control (jaa45) 2• 9 3.J1 1065 

Mean :13.16 21.00 10.71 

___J_ _FJT 	 -IUI-ILH-I•USIITITEI 	-UJH-I!-L. .. 	 11TL 	.ILTU- J 	IL1If1LILi1fliLI_ 1 	 -- 	T 	1iLL1L UIT 	 UU 

Table 36 i 1.tr'7iv31 O WO PcCiO3 O p31QiCk1tL o r)oUc anu 	within thc 
sar• r,  O(: (FDA.- r&thod) 

Va.rtety - jitirr.irrrr 	•_ I..LLL .L 
L'Oc 

I 	1. f. I 	J. 	 . 	IIiLF 	 I 	. .- . 	-.i 	11ETT 1TUT 	r. 	- --i u -r : 	- • 	- 	- i 

çøì iço trichw3 col 1-2%Q-W.ci!wi C41ctot ri. ciixm 

- 	. 	-i---ii- .t•--  

ottiur: 
_JI-rnrLsr_..r - - 

ILI- 
- .-- 	_E_Ilfl--- 	_J: 	.r -. 	-. - 11-. 	_LT1--I-J 

Tinc:uc. 
 *-1 - ___..I  --LL-.- 	II -JL 	-_--r-_ r. 	- 	. 	J1LI11 	EViL 	I.L. ILEL_iJfft. 	LTl 1U• 

Pusa 29.12 31.13 G.23 4.32 17.70 
:3kiE::}i IMW 

JUN'45 4c.c;o 39.20 15016 13923 20.54 

23.34 26.02 9.63 503 IGe 

K 852 19015 13.43 3.20 5062 .  

-- 

10.35 

taan 
_jt_II__ 	•--I' 

ON 	-_iu.a*T1 1- _---- 

 27*64 .ia..•ul•I•l•_I-_ 

rT--- :irr. 	_FL 	1L 	_LJTT 

).E5 
 

O..E5 
11 	1. 	--•- 

1T__ 	u --- 	_L-----L• . .-- . - 	- ••-•- 	L:r: uTinrr 	JLLiLLaELLJIE-iIJL . 	. 	. 



12.2 

10.3 £?o3Jbi1ty 
	

ivul -on co1IarI ho3 

i the host iit:e 

I +  . 	 -albao 	LL 	 and 

uc3invik1c :;L)p. were infcct& with the athon i.e. 
L U 	• 	- - 	F . - i-i--i-. 	. 1. L FT 

C. 2.C: 	4do host. /5 iflOCtO( uith C. iincaiuththnur. 
IL 

.-ri-r- 
 

In crC5 1110culatione  te3.t, L. 	 f 	 :Lnicct& 

the leaves o e.iyUc op... ariC the 3c[rte infected the 

le-  iVC  o  f rjunrjbowie 

3L,IO 37 : possibility of QurviV2I of C011Str1ci'turi 
_L_• L I i -• -irE- 	 J_J___. 	brTI 

on collateral hoot 

flo3tS 
Col Wtr]schtu-oi  

njjirii. ••.1IrrLI_J1 - --i-I- 

LOU.o tCrichLn 
- L. _ 1. L_ I 	 -'-- - 	jt 	. j •j 

1. Ce1033ia 3rflti 
I 	• 	'• 	r 

2 • Ach .ith c .e ztan h i . . L 	 + 
-. 	-- •r - 	- 	 i 

3. 	Zia .Iu.oQ pspaJ 

40 	 ON 
4 • ACC V3 tJC C fl . O ieC 3 
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-.. 10.4 	 ccio 
i t1_,  - • -- -_- T 

Anthtaci. 	C UUOU b/ L ;QMi .1I -•_. J 
1incA(uthi cira 

-r . JI 	 I 	 LIIuI 

£3urv:ivo:i 	 cc11Qtcr.1 hti czi soil, -U-10 

tJo fungi ovor uintcrs on thL COL 1ObZi8 3X1u CiIWjfl 	:  
Id 

>O- Lr2, 

it roccino iouot 	Duxvivc3 	coLiuo in Ix 

cQe oI 	iniccUono  theçji oo 	orin 

000 cujo incctiori to tho seed booro or  

MYCCIAL"Umi pxocont on DOW C04,1%-r çjcto ctiv.. .tc 	 cirj ink-octjon 

to the cotylodono 	rixy loaVao. L 

%JeGL =at with rnico1ju Lj  

lay also loft in to z011 uuring ij.- cttiintion which ibulLz U) 

aoi1"::Orno inøcu1uu€ -)mLiant orc'o 

t!"en OcIt diperzOd aIxI iasa.tnatc t ist.rt p1acc 	y rain uxx 

run o;f u(:tct ovo tho xii. aainr1zo 	1cs coco of  

SL, 	
j  i-le soil or to tc L)1cnt,iram loaf to 

103i w rcm I-Mt to pliit. sdore dispera;-.-A rOjUtS into 

6opo3iticrn of the sporos on tho boat urfacoo upon iunciig un 

thQ jurfcct oi th boat, thcy start to  

in t•ich conidi arcprowcod on conipbOxQD uo irdection  

thc various VL-mt prtc.  The aotcO LarG  180 rothc.0 

iaocult2rn bUtIdB u) to epidemic draportIODO* 

puxtiicr uvuent to tile vrtoufl 1A.-Ilt rt aui 

through 1OC31 jLCtiC. 	CO8 ioEC kX.*a riZIkry evoa 

mciy cEueo LULCtLOI L U40 '•  • . poras 3re3d by various moina 

t tI p0c3 but znycolitZD c ixt 	J 3oquontic1iY to U10 uoz 

part. I1ui3g ioction tpod occuriod b f<zmüUon oi czutL 
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Fate I Sections exhibiting the 	toms of 

&2112 p4m~i -9 PM on pod and seed 

I • Ac ervul i and setae  o f $o 	 A&A.21 ipjj 

on pericrp 

J • /;cerwi i Of 	 10̀ 0 	on seed 

cost 

K. Infection of&gjjrt&JXLqhMLa Ofl 

hil lum region 

J.J. Dieruption of soed tissues 
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Clark um 	stu&tec1i I 	 £'ao &ito on inhibition 
pQrcont:içjo ct diEorcnt 	

per  
CCic: fiaU c..m3 colony characters  

COC(3rit:3tiOn are rccorc in Tcib1(. 33, odle 

I 12C. "icate ccirnL):Leto Inhid 	 3000 j,.L~m of  
T 	- (r.oclyi, ccptjoi. c jj 	 25O 

by C3ptQfoI . n._.. 	1000 ,-;ixn by 	 e 

iE1ibit1ton 	1•t 	 i000 £  

ISQO ppm (15.55k, uiiorcxo, in €4ii0b it was 	t 25JO pj.-Am 

(13o33- 61'1 ,)) tid 3000 yDm (5.3,33j.,.4 , In fungici"U'Li such an 

CQ)t: .iOl, CflLiD, -ojper oyctUoride cJ Triorjnc. o 

;poru 1ction ok t o funua w ic recorded at 2500 	30 . 

JirniiTir recuitci icre ObtIthCd with 	 Croncj 

CoLxr ojchr:kc at ISOO prn and Circncjjg lone  

1000 i;rc. iilnitiim oVort21::Ltion was recorüecJ in Ctj 

£O11Ot7O(i L 	34:floi:.;yi (3),, 	opor 	h1ozl6o (4), 	 (26 

'ri;:orino (36) and 4neb 	56) at 100U p9m in caxj 

c(1ntLDl (102 • At 1500 am, 1PO38 flUIrIbOX of Core3 x. 

ocopic fialc2 wore obetvi in i3onmYl (2) fO11owd by 

Mnceb (22) cinu 4nob 44) as c<xWarod to contmol (9). 

Ii:?c3t %;L./L)xuLJtion i 	X4LCOOb .. 	14 	11- 	10 türe roco 

2OO and 3OUO.W L' 3u 	nU 27 jxroo in irob 	t 

uI)d 3000 ppm In ccI!pariEon to control i.;. loll UX 1O 

rC3POCtiV01 

Lk ç1•'t w.9 QJDZVCX1 111 	e1TU3Zi IU .k1JtatO1, zu 

ZeoLBl. Qncjeb, ..;iuob an 1?riorino tho ro;th 



22 10 0 	0 75.55 &3.88 100100 P., 2 

0 0 0 0 
12 0 0 0 
46 44 42 38 

92 76 • 74 	36 	8.3 15.55 17.77 .00 28 	22 14 	10 
:rL • 	 _ 	 •1l 

 

52 29 29 20 	0 42.22 67.77 77,77 300 	36 13 	0 	0 

00 74 70 42 11.11 17.77 1.33 S3.33 SG 44 30 27 
- 

90 90 90 ¶:o 	0 	0 	0 	0 	102 ec ioi 103 
.ILfL_ 

0 lpr000i,   fu2fy 
gr'th 

0 	flo t:JroJth 
a No çruth 

uJj)roc3oc:, thinly 
ctOLOU crouth 

A;?)roscQu. f1u? 
c1!; JrQ;th 

LL 

flu'Ly croU: 

tL)pr$ cod çjrith 
ozd vc thth 
mycoiiul 1:at3 at 
the ç;.: ro 	ono 

V'r-L-."'imcsocc! cjrowti 
cuil TWA-1i to cnU 
oveu:L:i c 
pinkijh poro nco 
QLJL)oro(I 

100 100 100 100 
86*66 100 100 100 
40.08 si.it 53.53 57.77 

a 

2 
4 

0 
0 

0 

Table 33 s Xnfl*xnco of fungiciue3 on grxrtL, 8u1tj 	nd colony charactora of 
cii:4 tr,a uainçj.ion 

. 	 oLr i.QLi Gewth  Inhibition florcont..._ co 	 3:)oruIatcr 	Colony CiQc;or3 
Pi%i 	lI7,4 	

?-1EL_-1---l1-l--_-- _uI_j__ -•t_1_-Uu _-riri•• 	1LJiU•_---_ -i-wi•_lull-_T_Li_L_ii- _L_FIUI1 4'-_1_L_ I___ 

- :oiToo_ 3000 1000 1500 25U0 3000 nooiTo25LO3OO 
PPML PdM ppm ~)pin p1m j)jxa 	ppt CJM _L_ 1rI_ -_ r-_TUU _ii.___]1_T _1_ _tn:_vi_

ar _.ii_ fllL_ 	 _ 	
-r_r_ •___iu_ 1T. _ii_ 

I • i3c-nomayl 

2. CcLrbendaim 

3. C.•:ptafo1 

4. Cower 
oxych1orie 

S. Mancozeb 

C • :ri foriric 

7. irob 

C. Control 
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ots s;hich later Ceev sented. anc infection rcLchc 

thc coed. It hac nit been obsexvcxl in p1cørt or x4ca 

t ct bc 	at tI ov:sce1. Finally,   	fungus Jo11c 

both cycles oi yztic 	Loc1 incctjo ('I• 23) 

11. 	!ii3tO'.)3t4OiOCjC31 stu(ly wHifI_Lr--  • T_1 . 	 L x--r-rrr1-rIL 	• 	 I . 	I 

L•i8toJ?atio1Q4cQ1 studies of mungbe ccc 	•iiti 

tho pod reve].ed  

f"'he £UflgU3 grows on po5 	urfce un infection ancl orn 

ece rvLlli q--,.na' sotac (Plate 61 ) . 	ue to the formation  

structure" different layors of the IXK..4 wt distort 	çi 

infection becume clef---4p 	cited. 	It re.-ices tiia seed coat 

(,Iate 6J). As a result of inthctio, uc 

anc further infection ea noted in the hi1uii region CL-1-late&j 

The tissues got mxcratedo The çj row th of funqus Continued 

to the C o ty 1 edon • in sovere c a o , j UiC tisoues of 

cc s ore di 4 r1I1;)  t 
	

(Plate 6&"&). to çjrowtii was oovj in  

contr%)1 (plate T.,  

12. 	InfluencoQ J. fun id cJQ 

i:!;4 vitroF  tesUnj of sovon fungiciCles wac C.rric out to 

find the boat one to contra 3n1,-.-,i:racr'Q$c diaoe in 

Seed tre:t1eEIt3 ant ifoliar spray trL1 u; U13O corxJuctc(A to 

choo 6 0 Q sul tab I.e Eu n g i C ide baed on th f e 1. Va.  rt n:arc 

12.1 L 	 . 

InL1ucrice of Lu:JiCiIOS on the ciean rdiQL rowth 

,nhij.),tion )ercentugQ. 	 Qfl( colony cctc 
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r lu £fy g  r b th w as in Bencc1 • irco d oL t.ILlu 1ri £c ri. 

. thLiy c3ttozcx.':  çrc.: was aocic.tc (--'a WWith  

copper o:cLorio. cLnrc1, ç;;ro;th W38 apL)re38, 

dull uhito ini ovezüy disributou uil ov thc 

jcfilCflttiQfl 	ppe3rou within the r:yco1ia1 til of thc juju 

22,2 	I vitro totin' •uint • nucinut.-danum, 
j_L__._ 	ur iri 	- !r 	 ri_ 	 -' -ii . - - jjj... -- ----•- 	. 	. 

L):1t3 on thc; in!uoce O± unçjLciuo on .rowth, SpOrUlQ tion 

anc:i coiony CaE3CthZ9 of . 	 are given in Tablo 39•  

It i ap: rcnt thit tc irhtbition ezcontp o urçu vr 

Jc-rcm 11011 (L3rcozeb) to 100 per cent (COLit-101) i jjçj 

concentrtiOn. Cup1etc wc5 oboervod with jurxxiy ,-  

Ci:ikr)toI 	.i'1d C:Lrbcr1dQ3im ut 1500, 2500 arvi 3000 .rj 

01z30 inhlbtteu ccx1ete çrc'uth o th funç 	at 3000 pm, Loaast 

ii nh ibi tion was ro te in £1 ro z eb i t 1. 1 the co cn tr tion wx L. 

•poruL1tiofl per microscovic fielu in 13crnnyi 

Cbendi nci Copper oxychioride was zero it 1500 2500 anu 

3000 )ifl. LO 8porulattofl JQ3 cQrICI 4t 	ptcJ. t. iuuo dlim  

conk.-A,  Tn foririe t 3000 jxi. The prc38cflCe o spores per znicxo 

. 	
ncopic 	 5) , Carbc32in (3) 	cOPJ?er 

oc.1or1äo (2) at 1000 p*n was t1rtini1ar and 	aij 44  

the range O miniflftii OQ C1%PItOC tC COflt1 (120) • in contrs, 

the spoii I iti Ofl per flU CLO cpic f i c 1 in iri f a ri ne w a 1. ees t c 

1500 QrK 2500 prn in caivaiuOfl to coiitrol. 108 nd 15 

rosoctively. ujatnnim sporuL-tion was uoto with 'kncozeb at 

3j0 Ppm concentrtiQfl. 
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Uo grotith soon in Ccthoie ro3ec2• ojth 

£)attT tJi2 ObO'V3CL in Z3CnOy1 	flti ccrIi::. 'I' 	h ocr 

oxyctio:ide, suIX3OXi imitli vas ViiL1(. ...ancozeb 

i r1c) cici:ed 

 

the i rroçjul r grozth ;hi Xe cc*act çrotth w 

observed in Triforiric. In oruoi, ovcniy itributc., I 1uy 

inycolial 'rowth with whitish pig-ttion was c1e r1y voe. 

X j)  3 

Effect Of s?d troitflt t;ith fungicide on the inci&j 

of mthrQcno30 was  studied. Th3 obseatio or disoc 

inc ierCC wero recorded £ rin jeedi inçj t matr I ty tç 

the vcrccj icidOflCO i3 çJVOfl in Table 40. 

Table 40 s Effect Of secu treabozt on the 
incidence of 

Qntr3crO Qi Ltlungboafl 

----- r_:- •--- L._IJ 	---- -- 	--- 

iinç; ic I (J.e 	 concentration 	£i 	incicence 
(%) 

-J -- -. - .- - 	LL1L 	_± IT J-li 	 4Jn4cT 	-FU.I- 	 .- - . rrLIr. .- . - 1 --. •• 	. 	•Ji_ 

I • 	rozim, 	 0615  

2. 13fl3Y1 	
0015 	 12.00 

34 CQt3I 	
0025 	 9.52 / 

4. 	
01,10 	 0 / 

5 • C arboridaz in- 2 	 . I ji 	

0 / 

6. tcroOl 	 0615 	 0 1 

7. 
0.25 

U • TIOPSth- • 	 V • IS 	 C / 

9 0  Vitavax 	 0015 8,33 

100 CQntJ1 	 = 	
/ 

1LT:.11TJ-iJ--•1- 
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It iS ClOcL!: fZOtfl tho Table 4.0 that ro 

,0- - ~ ~_. 0 :n carzic.-1, Crai2, orx1, 	it 

'ih1o)h3n3to 1ZUTi trcctod soecic at the ispective doso 

In VitavcL, C.;.33 per Cont inctio 	roco 

C3tr (9.52 -.'.). 3enornrJ. (12 • 0. ) iu ixjrozim (12q 50,,:Oj in 

corpar13on to CQntrOl (16 . G6) 

12e4  
4yJ 1 A____ 

An eerirnt was cntuctcx1 to solect ouitabio fucico 

for the cntr . I of unthrucoso. ovou iuiçjicic ic 

3çaiflSt anthracriose. Suitable chock 	oo maintain 

oj)ry Q1 £un3icUoG wcro ç4vcn. mci first tj Cow axter 

0Db nDflth O O7flç hcn th 1ticoac jut 	 in the ficac, 

econd oroy tii given af 	15 day of tM first  

third ry waro givon at the sam I tterv&. • Data on GIQm 

disoiso id&, yiold por jiOt and yield per hocc 

rocordau bthItth are given in TQblO 41. 

Thoo was 3jguiic3flt ciiorCflCO in occurrence  

d18o33C fr tretmont to tr0Q1ZOO1t. The Msan c48ose inàoz 

waD miniiri 	(5*17) in Tr1fOrifl LoI1O.Q€A 	Catbufl(t2jrn (• 

cor .oxjch1oriCO (13.(3). 3oiccty1 114.4t.4 

inob (17o 75,--,-J cinu garjcuf6ab (1O.47) af3 CI)QXOd to control 

(20a M)e ijiscaoo irt:1c in BoflQc•i, i:inceb :y 4ncb was wt 

much diffetnt. ilowovor.,p t1w intensity of c1icco waD 

St(ltiEitiC3IiY ejuaficant among dIftOKX3flt fUfliciAO8 attOr fit, 



Table 41 s If1ucnce og 2wgjcjdcq on the intonsity o 	 anc o2(i of nior 

	

: jç 	 rc.:n 	yjj - 	,  
1 

..I 

	

--..1u - . -.-u-i__• --ii& . --_-_-w-_ 	
E

- -

tr : tion 	 2ri. 	•rc 	3 	 (j)  (4) 	LL y 

1. :cTziyI 	'r5 	 11.0:3 	15.23 	1C006 	i4.40 	40.33 I 	GO (1),33) 	(221) 	(•) (n no 

2. aT)tQio1 	O.23 	5.70 	11.c:'4 	12.25 	 c3u.00 (13.77) 	610) 	(23i  
3. Caxborxdk;2im 0.10 	S.4 	1173 	,35 	JQ1 	O.CO (1.31) 	(2.).07) 	(2C.C3) 1770 

4. LoL:pozr 	O3O 	o.4c:3 	;.7 	IC.C3 	3cju 	32.o ozych1ori2a  

	

(Ic 03) 	(23.32) 	(2.1 	(~2.3c4 
E. :c:)iob 	J'.CS 	1.44 	tO3.2 	21.06 	10o47 	4J,33 	lOUoGB 

	

(22.31) 	(tcJ7) 	(27.36) 	(2503-4) 	ON 
6. Trorir 	0.15 	.G 	.22 5.17 	67  .co 	46; 

	

(.Sö) 	("D.1E) 	(14],) ----:p 

7. Zith 	C,25 	i5•3 	15030 	22.3O 	4a7.7 	44.33 f(2) 	 ((- ,r,•M 
. •-.i2g 

( 	 io:rj 	 .••:. 

8. Cogtro1 2.17 	33c 	20.7 	3;Q 	72c':1 

	

(I!r2QT•a 	 (r!35 	
(J1j) 	

£. • 
-- 

L_1L 	 --y -- 	 - _.__1 _ _ --L-- 	 -- - 	 m • -- 	 JLVI -- 	 -- 	 r •- -_ - .- - . -- 	 - --.-- 	 -- 	 - 	 - - 

c.. at S;) levol 	 D73*, 	 3.17  	 1'-.QJ3 
* an of thoo rcip1icutjon6- 

** Mean of three rcpjicatjLcw  

F iguri oin arott-o oi r trs orcx 	L taoo 
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COCOEz fl:.. th..lrL s:ray. ioeit 	 index, 4i6, 4.28   QrjL 

6. 27 UQ . 	 . 
-jrded in Trior1no aftor each 	 pry,  

t dio 	iterttac ioinnrth;    	2.53) 

in c.r4piuon to cbntri. (20.52 and -33066) after first and 

ti-i ircJ ujp1ic tior o uiçj ic iiec zo c ti vu., jt. 	2rjg~jiruy, 

f-3uxi3rn (Itco:t5o inc (I'J,12) 	o rco in in  

cL;t:U:Xi3on to control (24.17). 

t 3 ir:iur+ 

 

Y-AelU IdOr j)IO t tJU$ OL) t;ü i nod i th C rij 

(C3 g) £o11otio- by Tiforine (67 g) 	cnptuoi ((5o g), 

ochIoro (62 cj) , 3onany1 unu £aicoob (40,v33   ) u 40 

(44.33 g) In cctrtdari3on to control (3S ç) . Sirniiariy, tie 

cccjuencu of yio1c Qor hactaL•o dI(: Mt chro (g., 2% 

12.5 of tAscLc~x:dc ftra(LL 
1_ a!A1QL)i o 

.
j'
-' 

1, 3tuUy the incidnco of athovonic Zingi in 

in different trcatiront. inicctod lomos jImlng cyj of 

(3iDc(Jo wero COI1GCtOd, brought to the laboratury cnü 

uric1cr crcojo. Z13tQfl tJC~O 	 frtn t 

portions 	fungi aicOCiQted orc confId. The Pomvn 

Q dioront pathoçjoriic w1 in diiOrUflt treatments ~m=b 

recorded LAW givon in TabLo 42. 

#LtiX fungi ;io3:o 03OCiQtO(1 ¶4th uiffcrent types Ot 

3 t- tcxne in cli f La ron t tr 0 tZO t • z10 10 t .Q'rcOnt.QW 01  

r,j 

t:tQl urAcji u 	rocorec in Ccirbonzim (C:. *,-)4) fo1Ioied by 

Tritorino (c.7) uancy1 (1..:.51). ovcr oxyc*ilorido (23.26), 
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FI.2&INFLUENCE OF FUN&LE5 Ct,,,  TH RATE OF GROWTH 

OF ANTHRACNOSE LAUSE.D BY TWO BFEDE5 OF 
t: 0 LLETOTR!EHUM 

- - LONTRDL 

ZNEB 

—.— ammo — Mc3zEa 

ELJpP:R rJttWL0RIDE- 

LAPTAFOL  

CAP.BENDAZIM 

TRIFCRL4E 
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Tb1e 42 it Imr.-Imonce of fUngicides on tho incidonco of hy11o1ane p 	£ui 

Fungicide 	Ccrcos2Dra Colletotrichu n. , 	anz~tlicma RhizoctLq qL qrp tt :i taX 
 1 .• 	 uiçricci  sr-,;J~;= 	LOI;Lsi"w fungA  

1 • 	 1.•l•. 	 ui.s-._i-i- 	.IUiitI__1j 	 j__• 
J..iri.riiLiurI_nruur 	JLlIUILfJ.F 	: 	:Tr 	 1FTT 	 J .I -li- 	U._LJIL':1l rruuE*nT. 	 r1[Iur_Li. .. 1 J._suIuIrT 	1 1ITh.1IL ini 	:uL]LLLLJLLJ_: Ill 

rcx1yI 	 11101 	242 	 3.30 	 10 00 	. 3.25  	IUO so 

Captafal1 	 0.00 	4:2,5 	 i3.1J 	 4C.2 	3.C' 	 617 

C.arberdzim 	:.O4 	O.Q 	1000 	O.(JO 	.UO 	O.uO 	O4 

Copper 	 3.03 	.12 	7.64 	.82 	2.CS 	0000 	23.2c 
Oxychorice 	 - 	 . 

I:3ithane r44S 	0.00 	3.62 . 	 3.00 	12.33 	r.27 	OQO 

tri1orins 	1.79 	3.02 	 1,03 	06 00 	•O.36 	0.00 	670 
-.,--- -- 

Zincb 	 2O7 	3.33 	 SOGG 	29933 	0.3 	2003 

Control 	0000 	9.4S 	2.61 	26.G6 	10934 	00i30 	72 9 06 
uurri---•-i-i-- 	 ----i----i-_nr- •i -1- .__J.1LLI•LUL1-ru -- 1. 	JIJJI__ 	 .TETi1-UTr-,JLUJE __._j__. ____I__LLIU_ 1. . 	 .1r1flT1T riiv wr.r 	wr 	. 	 iLjuut- rT.UL1III 

ctri1 	 r..4 	34a71 	!.3G 	115.76 	e..680 	5•3 
- - 	 - 

-,-L4. 	L.IuJwII1LLLJllJrL1: 	1FFIJ1I  
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Oc.22), .J ::.3zcoob 

 

(42.85) 3U CQptOi (64.17) in 

coirri3on t cuitro1 (72 • 06) . me Percentage of other furaitil 

i • C. 	:WcLC 	 cuuing jot;cry INi1LOJ of t'jXQfl 

was hiçject (115.76) fo11ouc by o11 o 	'rlJi 	3• (c2.36) 
 

cius1ng anthracrioo, 1ieroa, c1erotLuca roifj w 
Si  

thj 1ct 
 

(5.31). 

D 
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DISCUSSIVN 
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.1dre 
urao iourM: a3aociO Wi OOC'• 

ftuiç;i. 
tczDo si~eci,04J Of 	Ac jcbi. 

In the )reeflt invc;U4  

(i•)&3) thsted 48 

There:xnt invc.tiatior wci uncertakon with the 

v LO 3tU 	 C; cnx of  , 	rtt 	 C thO Oj)Or'O1O ojc  

crur4gbo-n uhich is infiuoncocl 	v•:xow' onviroiiiontaL 

tuctoro, host £ ctçt$ anco, vi once of the pathon. 

The z1- SZ-W,0Ci cation of socio of Co1Lototrcht aLL. OthO 4-~ 

iu:-:gi in 29 	cc-d j1e o wçboa co11cctot from oiff±orcnt 

L)icce oL : 	jy3 Pr t1U. r.l 	iottor 

t:oUp)c(Li. cut o1 29 oeU errLoc tcste oni in  

R1cA 	
OW c& 	t. ociQtc. i\i1iQ .I.)L~3) 

found C. 5 LdeL ont . 	
t4cQ i 

Qftc3r 12 	of storG porio . 
 iriuir 	. 

ciit rLrnc;beL:r1 SOO& tO rcorLod by Rarmt  

Rhc 	
JL (1:ri7i rportc •hc 3L1Ocit;ion of threc 4A3CiC 	. —I 

o f C: 
	

; loom 	
flL1US .. 	

ct 	 . 

. 	

£rcU co 	icof ,roen gram Lt 

gr. .:çjrLl o' .i. 1J72) Lu rcoxt& L, 1!; Lc 

anl 

- 	 cu3Qc,3tCd ith n1xJa1 J dL; boiCo. otor 
.ir•- 	 L I • . 

!ct3 uf 	r3L4trc u_ EuuA 
(_)f trIuzc4bean Ercn 

diiQI- cAL' 

thezaratiociationof 	
;aQciati?r of 

r J- ! 	0 
wi 

 
L C 1 0 t 0 t-- KI-C-11 9 

	

 
til TflXfl OULJ 	LJ 

- -- 	-- --- --- . 	 - 

- 	 7 from 	 r'*J. 

Jtiri3 (1)70) nd 

zxvcEl ugi 

t4th the oe but he cuA 

etA-Ct any L3?ocic; Of 	Ott4C* 

beerved b, 
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The present findings 'oro similar to the firdis of 	aç 

(1) 75) 3n( ChQUbj{i97O) 	in 	ca cuin (1,)73) . it 

fLrtber obcervoI tut ccds roo irjm the 	ocitin 

fnavicii bad mxIrnun percrnttigo of s&x! gorciinition ()while  

tho r:iinr.;ucI porcontQO çoxxaintion J3 found in xcxs %,.#;Lth 

m3;d:iu iu.:bo o j;oint 1.-ungi recz,rua 	urr4 	I 

secu totting rC 	tr' 	cinççc (654), 	oriLu2 

(304) 9 	
.4•ui; 	(142) , iuu4 	cii (123) 

liqL 
( 2. 3) . 	tc30- ULi WQXG 10 rcorxx iy 

3e31'Oi (1 C4), uflag (17C) and Ungb cnd cha (1 "73) 

Tio fjO(th of 29 vriotio; of IIUflgIXfl rocurc, irom 

r.2dIj'c. pv..dch a  U tr 1?r3de3i were tctc tor the 

Q35OCitiOfl Of 9$idW IflL 0th02: fu;i. 3tat, w  

a jngio 	• in any of thc virioty 	itod tho rence 

o 	
DQçO! (1994) te:itc<L 30 LmlngbQan Vc:.rietje, 

he a1:3o could not iE3O1Zt Oq I xx tho 

variety. Z12i3Qciation Of other ton uni 	ciUu nj, 

L• 
J::V, :1tcr 	

ju- 

j1OLuL:, £• 	 £• 
	 49  

arj:A 	
COjCXtX?U by i.ahci (1J34) 

were in 	
uith th1 pxceflt findiflçSo zcitin 

of GQO(ibOtflE £Ufl i1UC 	
the çjrr4ñutiOfl poxcorite oi

t. 

seed to thc.; jre:ttGr extc,nt. '13a1r (19adox-d4)rcteth•ct r1ic:Qr 

th 	
i8iutiOfl of ;cedsborno fwiç;i Ioo the ç;w:i:intion 

Pat rceritage of eee6 in 3cieJfl ind vice versae rue rune Of I 



127 

Jz:ociutior: oL funji ii LLo oxj 	tuJy tre 2C•-J4 

C :Tt.. .iiesc fir1ci::?rjs inc3t(( 	ud Vciit4c role of 
3OCt tr3rsmizsion of tL pti 	£rti seed to 

a 	little nu'x 	f 	crin tic pUioçri 	in 

	

bujic) u of t ICL,  iocu1u 	rijj 

Thc 	everi' of in 3 

nunçjben w. .s 	crk out duxLç k.irj ,'iQ5•  . •Jjth o 34 

v.:riot.o chi.:tu L1nUrc3.•, 	 they 	Ifircj Jr.  

ioJQ ovoritj 166P 	 % tJQ C1jfC3 in Du$cc1tib].a to 

fl:oro rcitrtpae .c orcet. 

i.foctio £n thoio vioti varc frcc .&-ioo. 
••,ti 	- 

In kh3rit 1S6, 22  wrictis o 	nçer 

tor observing soveriti4 Of anthrQcno . . 	The diEc 

fl-i tho fi1d. 10ur v.rotic 	Lis101 £1-()3, and 

11/395 were fowi1 hIcj1y reistnt to andhmacnoso whilooth 

vr:ot5.o3 sc 	j..:iit :u 	COjt1I host octj 

-..uCrci i-U i:Lifl (1)0- 5) 	xrt 	talu XCLic"00 j 77 'L1Q 

etrio1 of ngc 	ctnt icriOu3 di3eO3 (t ow 

Out c 	•biCh•  cotry 11/3)5 w tOUD(i 9itflt Q flUc:ica 

i 	i  	xc1uLt of reont irint 	: 	 t  

The izic i.cnce Of an thrca 	r nd  
1• 

'rv:onty aovcn vir1ctiQ3 o 1rnir1gLx3fl ufl C'UZfl 19J5 

1986 were observad fur  the occurtence of an t r 	e. 

'5uL of 27 	 oL on vtkr , 	1U9 ;e hiiy 
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:EJE33tcu:1t açint anthr.cnoso. 1oiovor, to vaictiea, 	-353 

mc: r••i15 were resist t while three varieties, 

and PW340i1 	ir1cxior21tc1y oiitnt. Zell varictths 

ortei ujctib1e 3nu t 7crietic$ susceptible uring i035 

kflcu:ii. It has boon o1xervei tht tflo vcieUcs which rciatned 

cpti.-1o. rcdertc1y ccotib1c rI mxcrLttu1y rositnt in 

1935 had different reactlons in 106. In ccitin v.iotjc tix 

ro3ctiorl was rovcx&. The czcentiço giant infection in IrJ85  

'J çQior fly Mçjher than duzing 1986. In 191J5. it vried from 

C.63..9O.42 per cct. JIcrca in fl8f t r.xi rm .u3 tc 

8;.38 por coto in all., five vrtie1, iuc .ioi, 

Fusa-1O9, 	14 

 

12/395 out of 03 varieties were highly 

'resistant curing t:.1 the  e ycrc of totig. 

Fungi a0sociated with CJLt1OrCrt pLint pirts Of mmg0can 

vi:. ctyIC(Ofl3i 1cavt stu3* VOU-C- ~Ink- zocu5 were  

imum 
__ k• '•• 	

.4t:d 	. 	 weo found 
41 	

C.

asocitod mainly with icVOS w cxiroc. to  

The Jnzdortant ftLfli ObtaiE1OA frm dUozcrt 1)liant paKt.,.j Lurjg 

iSOlQtiOfl wero - . crc:;iU. 	. 
law 

1jndu . 	4L..~octjjrd 

LIU 

I 	 . ' 	

r3 • The two 

L)ecieD of . ç9t4;Wi jfld 	 p1   woro idonttfied 

on the basi5 O 	
Z1$Q 

i L QUt I £ led with the hCIP Of koy$9 

was 

icity cf  

tO3tfid Ly 
different methOds. Uut of which* wound inocuXtiuz 
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QflC1 x?cx:I jnfaoi;ation mat..%laou io oost eoctivo gatnet .rcttiu. 
MOAM I 

v2b,c:re3 £3 soil i O 3 t3 tio DO ti KXJ was o cc ti vo agzdnot 

4=.--. 	 Mr- -;Cc~ -1 u;. 12.-Ad1cm,"4tt 44LTItn. 0 
I.I-=- 

3urvcy of anthrQCr3O of zxu,.,cjbcan tcto cariic1 out in tca 

CIi3triCt3 of Ua(by1 r&o 	zxçj tixe. the crop in flLrsintir 

3fl(2 io5hQflga1xd 	frO Crtm ant=ccnooc 4ii10 ciçjt ditcts 

tJ(Dro c4Ud to have) the ntrCflO&co Me IC1OCO O 3flthZtcLJ33 

i';D o1oxcv& 	1thGZf oiLy nc varlcd £rao O.)O-7S.6? 
_J- .-- -• 	 . 	- 

;3%on3 1)C4) ropctOU th ' inoctLon on r.g 
r: urid in varic 

10CI. -litloo which ronOad betTreell 4-21 L,or cont duo to 'L • 
TFi'ITflLr-. W1J 

¶ii:P4IW cv3;Xt and j. 	 In UXiU 
	

3i&ih .:}I7) 
£  

-I-- - 

rcL1crto(: 7 	
' 	 flOtWY at emend po6t-r!virgoico 

3tç3O (;UC to 	
In 	OQU3 	 Aelk~  

86 36 27 per cent in hioIt eucco'° r..i. 	giy

cxmU 
3%gco)tiblO ViOt 	O3L)CCtiVQIY 	report by thco 

Tori UL305)  Ct1t  toCO I iqcO1; 	
1:io above three fi nuinçp

000 

arc's in otapport 4 tLtc rDOflt 	 uz'iç.' DtXVQy. ilIC460MO 

e 3OO Was rCCC)1O on tb dOOO of 	$ice --t 2U,,hA4j&(),, 

o th  

the inci6cncc oi uIseDQe WLE hjLovr 	 tøIJs3OzO 
 

LOOS inciuG.-DOCI, t7QO 
rccort GQ %h,joLc nu rLic t• 

JL 

giv. Inct:orKG of thO jiL3ouOQ C LDQ OOXQ in jjcz 

e.i1 types 	
11oum. cAz:y Ioc*i. hecvy,  light .rDh1 

scri: a41 ecct:t ui1.tyoii.•'xn 	
0;;iJthctiorI of 

nt1r3cz:3e 

 

was Tèn an r=bO3 which ve cTi 4th Juu. 

(odo. 	
L~oyLNaanw  4U 

'9 
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oet o diforent &ito o1 søiing and difioront 

V3VicDUO3 on (i$Q33O index ts&Z3 3b2iG. I i8 CIOILZ XXfl 

the re3ult tt the cLthe3oe ix2e on difiamint ioto o 

co?thg (liicrcd 3ijnificntIy. nc 	iscc inc,ie in eaxiy 

planting (23rd 	no an 	32:c,--- July) - uc Lxro 	QtZQX 

L.te planting (13th July)o bUnSrrxn 6isoase (35"") has bc! 
roportc unüzr lute soiiç (23rd July 1)33) and 

cJicoc 

 

(sell..4) o ti'x~ly ooi crop (3rd July 1903) of urc 

CAmznycrjus., 1903) • Lioyboan madq havostcx.i frorn. ex'i 

L QO (Juno It 1G. July 1) hcu aiciiicnUy moreoociIingc with 

• •çtim J.crnioflE; as C(Q).iO.l to L.itü p1.ati 	ciutc 	(uiy 	• 

31. August 14 	ptecr 2)o The disease jj In different 

vQroUe cin' intorcction did not differ signif icantly.uovor, 

yicicl/vlot c2ifior oigniia',C,- ,ntly froci troctmont to  

2ituo, we oriy 3Qr.4jflç: is iiunftU 
	

t•io ifltafl3ity of the 

dj.cirJc 	wra. 

,4,110 prrcse of antiT1O8G iii J145 was stuKlied tih±ch 

%JUo 8Gfl . Ofl 23j:d Juno. 3rd Wad 13th July* it u 

tI•lQt tho dicoo ind" wao riecjattvolY oorroktted with  

azv; mi nin*Mfl tu)cr : • taro • txo ws incroaae in progmes of  

the j6o•Jt3e £9 the texQtjxc oro(L;oLL. '4ii1o, incrc333e in 

ta)Qr bJO 
docroamed the prOgX'O 00 of the c1i o o • It can 

Lurti 3 r bc. a ti to( r ri the valueS 0 L "r*  COrXeIa tton coe ficio) 

thi:t tho .ciioonee JtX.'M wao pcxsitiVclY cOrrCIQtOO with htity 

percont3c;o (morning tnd noOfl) en ruintull. 4ioo wac 
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increaso i disease intority uith incL.a5c i iuraiity 

porontcic;o ...nci infcI-. ecopt ri&U of 13th July. 

The firct appc3r1flCO o the v1iouoo was rccorcLG1 on 

13th July in 23rc 	sown crop ter 1vy r3infi1 continued  

since 20th Jure. 11cr j 	(19E5) ob!ovod the irt iptaiio 

of anthracnose 1-2 week after c 1tenuwft 04f. r3..thaL1. 

indwra, was rnaxit:ti on 6th July when the taq 

29.9°; (rdiU) cinL 23.20L (riii),rc1tiv hwniity t; 

98 T± 	6 per cant ci& tr11 : 	J;i;ki : urx 

cIo ejoztcd 25NI30 .. to be tho ojtium 

teW 	of  t  

betJoon 22...250C 'i obcrv as the ot1iiitmi 1vei ica inkfaction 

by . 	 (L,uritZOfl. i933) • 	iir 	c 

t.410xrkerc •re In ou;port of the prOSCrit eerirnt. No 

oixxrvQd or 8th otQibOr 06 whaD thoro 

tc4rtuzc (33.4 und 22.4°C) w low huiity perccnti~,,a El 2.3 

durric3 rning zd S . 6 Uurinc rnon) 
	

'iIc3 disease prckj 	WQQ 

totally tQZ)C1af tor 20th 
	

It mQr bo due to high 

varatijim, io lnuuiUitY iQVOI ;'nd of riin. ictuction 
dh 

 

ja thr:CflO 	
uo to h±Jb tcz,crutxe 	reportc 

	

; :3 ' Qrko rs ($E$Xtifl: : z J L ..1 33 	aii rnUorion • 115571  

 which Conf 
a 	EIh and KUC IYIO 	ft. 	1) , 

57:  

v'_ thi pro.Bflt 

In mid (3 July) au 1 tc øt't crop U3th July) • 

ii zAL) irk 
dQvictiOfl in pat-tern of be c1teC cuaLfl& the se  

23rd jUflO 	'thJ' 
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The (TiijQ.i:Jo io id ti 	(LUtOE o~ LOui(j tick:; zo:,xUo 0 

It rQnçJcU from O.0O.1.,'_.32 or 231 Juro, 0.00333 	3rG ouly , 	 - 

anU •:J.00i.i27.G2 on 13th July sown cr 	Or 23t Juc L;oun crop. 
the (i:!co3cc it:;.c 	!'_1jo.1t. Of obommaiUorw uas raoro ci 

cccL)arcd to 3rd JuLy 	13th Ju1 	Viui Ui1o, it c be 

oxp1inoC that to cro4 6_..On orc JUILY i3oie to 

rxro thLifl that aom on 3rd 	13th July. 
.---- - 

Influonco o onViXOLAKDn3 3COr1 f 	on thc j of 
cflthbQcnOCO in )?UA UQicQthi :3cx;)n on 23rd June, 3rd ejx 13th 

July VOO utv1cz-ta}cen, 	The valuo o 	'r' jjcxzx 	ui 	U __ OrMase 

i::o 	iti noetivc corrolcttion t.iith mcxiriimi totui (23rd 
Juno and 3rd July) ünU itizui tcorc:turo (3rd LiEX3' 13x-ih J&1y) 

Liit, the disc.:o inUcx ocitivc 	 with hutidity 

percontQçjo (UXWrAng and zxx*i) cua r4ncll, iae 	itox U9  

13th July arx! 23rd Juno aloo br.'4 pocitivo Corxn ,lation uith 

I 	 1TxiL:l:1 . . nd trii nt cxn tcmpor tu.tc 	It tnc • lir=oaae in  
c*I 	

r-- • 	 . 

tc1por3tLrQ, hurni1ity 	 ox4 rains Incrol- nou die 

di8c3&O. XncteEsc' in (3i2380 1 	QJBO occurrcd duo to  
L. 	

&aron so in t(X(VOZ ' bIZO o 

2rL Jo &:;tJfl c sQ (.iDca3o DL3r0 on 15th July 

I 	 c2.. rcac1od the ixSm 	th Ii & 	zçjuct uzxLer virj :  
r. 	

rLt.tc* 	t• soon tho ConditIcas uovitou j. VCUrabjLC3 

;k) tfQff)urt)lc Qa( th thaecoo acvozty t,9 groatjLyrecuj 

I 	 L1i3 Oi fully chock 	tn 20th Pujw rd 4th scc 

irit i ar UI zi 	ttorn uau xcvccL ,n 3rU zx 3 4y mom Crep 
.--- --- -_--- 4_-_• -- -I-- 

& 
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under similar envi ronm en tal Co ncli tion s • In Pu a Baisakhi jo the 

disease index on 23rd June and 3rd July sovem crop  ost 

similar but on 13th July sown crop it was conparaUvc1y less. 
. - - 	- 	 •I 

. In K 851 so'in on 23kd June, 3rd and 13th July, the 
r__ '____•• 	 - 

pro ess of disease index remained the minie as observed in J...45 

crid FuEa 13ai'khi. 

From the re ts on the flumce of different dates of  

so-1'ing , di fferent van etle s and envirnrncnta1 conditions or tie 

d 	severity, it is observed that the disease Intensity 

maximum at 26- 30'OC temperatures It  a s fUrVier observed  the t 

the Incre asc, in ternperabUe did not appreciably decrease the 

disease but decrease in disesc intensity was rLat tilith 

continuous increase Jn 	erature for prolonged period. 

Tu ( 1982)  reported that tl-* prolonL,,'ed and continuous high 

tc_4:".,jpereture 8uppresed cympfl2 deve lopment of enthracno se by 

inhibi tine golmirwttion and appressoria formation in piiceou 

bean Uhich confirms the present findinCs# At Continuous iftiLgh 

temperat.onre for Ion er period*  severe e reduction in .j 	e 

intensity  was recorded. 	It 
I

riiey be possiblu that tie coniciia 

faced the &crcity of water at the time of germimtlon and 

1 e ti'S ti On • Si or (19al)  cupported this  vi e:I • fie ZGj)O r ted the  
--. 

. - 
-1- 
	

. .- 	- .- .- . . 	 - 

In'qu Sc ep ti b ii I ty Of Con id ia Of C* 
' 

X~r 
- drying* 94 per cent Of 	conidi8 germinated but after dryint,,  

Vr_ - 

of 	hours only, 7 P•I cwt coridia got geminatedia io eem1nation 

WS6 observed after 12 hours. 
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As regards the humidity, it vas observed ags an important 

factor restricting the disearze development. In all the cases, 

heri the relative humidity during- morning Was 90.100 per cent, 

U axi mum disease  ia recorded  and as the percentage  0 f rel a tive 

humidity declined below 90 per cent decrease in the disease 

recorded. EeIative humidity of noon with varieu fr0iM  

per C en t Wa a mo s t favourable for the development  o I disease, 

As the reiR ti ye hmidity decl  In ed , there is  reduction in disease 

index, Th e findings of Sindban (1983)  are in conflniity with 

the Presc-nt i 	lie Studied ae effect of relative 

humidity on initiation and development of anthracnose and found 

maxithum infection of anthracnose at 100 per cent hur-Adi level 

follmied by 95 * 61, 91.2, 85.7   and 80.5   per cent, 
- -.--- .-.. - - - - 

Raln fal I is  th e mo c t i.mpor tn t Zac to r tth ich 1has been 

observed to inhibit the disease prscLimss. Un r&iny days,, 1.41LYI 

the rains were supported with hig# T.Und velocity (13 kJhour) 

caused maxiurL 3preL1d of the disease arid mode the prirntry 

inoculum ready to spreadyom diseased plant to healthy plant. 

ju (1931) nlct reported 1otij distance (3.4 in) spread of 

C- 0 	 in french bean by rain drops blotxi by gusting  

wind. 't':.  3   IXMI ro p a fallIng on the u i sea sed spots di.spersed the 

coridia of the fungus to the neighbouring plants uhich led to 

the initiation of the diseasca. Mie conicUa from soil here also 

found .to get splishcd to the leaves by raindrops. That is way, 
j---- .- 	- .-----.. 

the 1flE1XiflI! disease was Observed on riiiiydays mlUzon there 

wail no ra in , no dismse was recorded* 1r1 zz]. ing rains were 
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observed to be most favourable for maximum disease intensity. 

However, eivy rains for continued loncr periods coused the 

washing off of conidia from leaves and shedding off of the 

dir,eased spots from the leaves. If heavy rains continued for 

2-'3 days, lower disease indexwct-as observed but as tho rains 

became JJC-htp flKXiWWfl disease severity was flOtEd. Soon after 

rairs, no disease spread was observed but 2---h days later,' heavy 

ircidence was noticed* It is possible that the conictia take 

that much time tc) settle and cause furtaer infection and 

therefore heavy incideflCe is recorded after 24w 3 days of rainfali. 

Lit intensity and its duration is a10 equaLly important 

for infection. Bright sunshine for the entire day resulted in 

r edu c tion Of the diseaseg  wh er ea s, sunshlne for zero hours 

E isPoi the plant t I:he disease. 

wettier conditions recorded at 7 and 14 hours shoved. tit 

there was extrelfie reductiOfl in disease intensity, when the weather 

was clear (0), overcast (2) and partially cloudy (1)  

most suitable for the development of the disease. It uus most 

favourEble for the path0gene Rain at thunder (6) and - drizzlIng  

(5)  ih%eQthOT viere the most desirable for quick diss-emination of 

Li velocity was observed, to be more during thS tire  

period of the disease 	gregg. kUudLw= diseE;se intensity wag  

recorded at9T.13-...in/hour iijnd velocity, while, th*iirAi1MIi 
 

---------..--- - 
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disease  was noted below the above range Owo4  km/hour), fligh 

wind velocity was knoun to play an effective role in quick 

d 	long stance spread arid quick infection of the disease 

Thus ,o combination of i I I these envirormental factors 

in C lud in g temp e ra 1i r e, relative hutlidity,, ra in 	jjg4t,,  

intensity,, wind, weather conditions together with the suitable 

host and virulent patiogens cause  the . , epideEalic of the disease. 

risease index on three varieties Of rungbean revealed that 

the anthracnose ;as more severe in J43 thm in Pu sa baisakhi an 

K 8!51, In J-145, maximum intensity o1enthncnose (26,69) tisus 

r ec 0 rd ed on 25 th JU1Y followed by  Pu sa Be I s a khi (25*60)  on 5th 

August and K 851 (24.71) on 4th ituLuivc.A* 

The effect of temperature, relative humidity and host ae 

on sporu:lation of Co 	 and C. 	 were atj, 

The result Of all the)e factors shoed that the 25°c ar 
.I-.-,--•• •• 

per  C en t re1i ti re hni idi ty were  o p tl 	Sor sp o ni I a tton of 

Li. 	 (90%) cQ well as C. 11nde~.',u 	 p., (100,--), F'rost 

(1964)  reported eporulation of c. 	 hypocotyls

---- at 6,5.. l()o per cent re1tt.tV h 	level. %he prec-~,-nt recu.it 

is  in C on firii S. ty with the r a cu I t of 'o & t (1964) , The po ru i c tjon 

was BbUfldEaflt QU Younger plants aa compared to r1c2er plants in 

The effect of ternper'itre anu relative 'humidity on Spalre 

r 	1ik; !1 	 w1 _C 	 was _ 
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PtEciwa dafn 	had 100 per cent gem tion at 250C 

iithifl lCa hours" while least Gemination (56,05") was observed at 

30 C; • 1,o reports are e'vailabl e on the effect . of 	ersture on 

spore gem atio of jj, 	from rnungbean. Ho;;ever, 

1anandhar 	. (1985)  reported 70 per cent germination of 

£.IMM& on soybean leaves at 24 2°C   temlpemture 'ai'uiin 

four hours. o1Ienweber and HochapfeI (1949) reported lese--'-~er 
Cerination of colletoimlsiium app. below 100C and above 30°C at 

the end of 48 hours. This confinns the present results, 
Ic;__;_.lrLi_ _ _ . • _ _. . — . . —,,-.. .- 

-.. __L--------- 	- -.-,-.----. ---- .- 	. -I 	 - - 

Spores of u. 	j4i%flfl started ge ina tLng wi'bjn GOP* 

. 

five hours and had complete CerzinEt.ton within 12 hours Lt 2 °c• 

: In this case  al o , least gemineation was observed  a t 30000 

Lauritz ( 19 33) observed 22-250C   tanpera•• iire as optjnu or 

infection by C. 	Infection establishment in 

12 hours at 25CC 	reported by Pgrtirie seiaza' (1':-57).  

findings of the above two i;orkers are in con1irr;ction witjl the 

Of1Pht. bets 	 StflB OZ present reu1ts.    
- —-- -r .

aft 

started   t germ ma te in n in e hoursat 3 C. abe n 
•• - - 	 . -. 

L Cfl1 inc tion of alpha a tx in s after  t hours at 16, 	, 2419 213 

and 32°C was 00 at 5 0 90 arI 9 respectively, that of best stra 

was 19p ::9. 32. 25 and that Of prammo. StIifl was 6, 240 6210 96 and 

25 repecUV&iY. 	tkA pLflt c)eriaiiflt £. 
started to germinate within 6 hours at 200C   and with 8 houris at 

22.270C.  Comple ta gemination occurred within  

A,s reard8 the relative hu6widityo,inaxirnuii 9&rmJxxAion 

(8732!!) of £. 	was noted at 1RH wilhill 16 hourls. 
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hut, no gerra tion was recorded at 25 and 5oh. .~- ML.,ithin the 

some period of time* Siiicnt v1uo Of positive 'r' 

(correlation coefficient) with discase index further indicate 

the i 	of inaxirnun relative ha.-Adity i.e. 	in 

creating maximum disease. 	
-- - -------.---'----. 

Effect of re1ttve hu!:id I ty on Letxmimtlon of spores of 

.1 £. I d .1um1 was studied. The present rtudy showed the 

complete germination of spores within 16 hours at 100"W-. 11i, but 

no germlykation 	observed at 25 and 50,FJ 	Ihe present remit 

was sirilEr to that of Sindh3n(1983)who reported 1OO 	Rli for 

maximum 1nfection of Le 4ppi in Phaseolus bean. 

She study on the effect of temperature, relative  

and light on the development of antkiracnosc reveled that the 

maxirmim lesion size was obtained at Zec in ,  

(16.25 	, at 250C (16.26 mm2) in .j de 
	 with 100 RH 

in both the cases* Sindhan (1.',-83)  recorded xim= disease 

development at 21°C followed bY 24,, 18,, 27,P 15 £fld 300L which is 

slightly different from the present result but ]Lauritzen (1933) 

fully support the px'e sen t re sul t by concluding  2-.25C to be the 

optimum for the iniectthzi by C. 	4çrjjj and oo RN was--, 

optirmum for disease dev1opuieflt. aziraum disease development was 

obcerved when the inoculated plants were exposed tO continuous 

tfor 24 hours ecch day while least development w iiotci Whgn 

they were kept in complete drkneaa,. aiuè, it is  

the present obrvBti°ns that the mead 	di sea so deiop 
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0 C curred betwemi 22e*2B0 C 4 p era bi re , 9 R11 durinIg light 

reins (10  mm) , cloudy 'wet 	 nd h.ti wind velocity 

(10ww12 km/hours"' • These conditions were existing from 15th July 

to 20th Au6u8t 1986 wider w1ch 	 incidence of the disease 

was recorded. In 1965v, rnax.tnum intensity of the disease was  

recorded uride.1 the scarne set of envirorinenta1. conditiors, ixelerna 

and ithlers (1967)  reported that the disease is favoured by wet 

w ea th er' and temperature betiq- een  2 	C • 	TU ( I-:; 81)  re : 
• 
a r ted the 

spread of secondary  i 	under we t weather. conditions, It 

supported the developnient of anthracncse 	wmg",~c-n. 
I-.. -, •_ 

DjS7:. eFS1 of spores collected on slide indicated that the  

liq 	 i~~ 	 IN T;W:11 11111 _: !tW1  

trapped en the normal rains were SUPported witilk high wind 

	

'°4±! . (7awlO  km/hcyur). PI-any iO YteTSphajed tj 	porc 

of rein in dispersal of the. spores. Tu (1981) found that conidja 

o f C. 	*:u&c!4?.0 on oi1i!;e b 	could be spread to a short  

dintance  by spla shin g re- rop a • This suppo r t The involvemL311t 

of rains for spread of ccrnidia as oervd in tie present study. 

Long distance spread of 3i4 m tèQUiXd wind driven rain. %hree 
-- . 	 - 	.. -. . ..- .-4 .- . -. .. . - 	, 

:- . 	- 	• . 	 ir 	]lF J ---..- 

Icurar 1: 1974) iited That&. 	 got apisixt ro 
- 

to ' ;yiloaphere by rain as detacted or filter paper ncj. leave. a. 

LlUig  ( 	reported the roi• Of re inia1 I in the spread Of c0nidj 

alter it was cbcorved that Uie hi&er number of spores were tMPPed  

2,,3 day; of hee.vy mine, Absence of rains followed by heavy rolin 

.1go ref,1Ited in aximm trapping of spores. axin 

apotea of botil  
- J-_ - 
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suitable envirorunentc1 co nd itions  ( 	2cj  and 23A  

IM 91 and 83  

 

and no raizis) •I-leredith (1966)   obervcj mairnuii 

concentrction of coni4iAi in air above dism4sed onion crop 

during i;jixwly days, He reported an increase in conidial. 

dispersal by rainfail, irriLA` tton and BI)rayJflL;e  Uwsp  ria,itipim 

tmnping of SPDX'O W8S closely r1ited t4th suitability of the 

at:opheric conditions as observed during prent Wastigation. 

Avera ge trapp in g 0 f BpO r o s 0 £ • 	tiuui cnd 

£.11ndp continued for 32 days revealed that the 
6.--- - 

Co ec  tion of spores ijar, more in early part of ti'.e clay i.e,  

from 7 AN to 12 io on than the late  p 	of the day j. • t • from 
- - -. - 

12 Noon to  5 Pi" , 	 I1ietR13an t 

tmpped ximum po re t (227)  o f 	 and Bry 

iz-o l2:xgDA 

 

at 1.302.00 W3J'1d minimum at 	 ••• 
4•____•__ 	

..-. . 

(1960 )  alro 	
number of spores of 412M&-UIAL  

bet..-cen  2 4 PL. under New  Y 	conditions* However,, M 	Ith 

1966) confl=ed the premn t results by reporting maxkum 

concentilition of conidia in air between 3'14 hours, 

Eff ec t of severltY of anthDCflO e on various yield 

pareine trz of mun4 bean %-ias Studiede It was a b orved that 

per unit cli eea so reduction O f Bead j/pod vias  I • 6 1 • 14,  c: 	.. 

yield Ta8 	 number of podli was 1.:57-4997, &160"t 
p-i., -. - . 	 _.-z.- r!•-: 	. 	- 

eightu&S 1. io-:i., plant height ULC   0. 17-2.5O &ind flUmber 

of branches/plant was Oe33-p2*14*  The percen ta gs r*cluction  

in 'rioua yield parameters a.io follovW the wnjo Geouence, 
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The range of redu c tt on in var iou s ko s t parameters varjed,,from  
3*43"94*   49 p er c en t . Saxena (1984)  c tidied the infec t:Lon  

percentage cmd crop loss of seed-borne infectionof V%4Mgram 

8flL 

 

blDck gram due to
40M jzMjrt&jm and otker fungi. He sound 

the factors contributine to reduced yield iere nub oZ pods/ 
Plant, pod length, number of seeds/pod atd 100 seed weight, 

Reduction  iii 8cEd wel gtit (2P*4o-,6 j*75-,'5)  of s0ybean due to 
- - - -.-- - - . 	. --- 	- - - - •$-:- - 

	
• 4-r- 	• 	. 	•. 

£. LLMutwit f• E. ;np 	Vies studied by Ve a 

Bames j p].. (1 	re1!!'t!ci severe infection of anthrccnose 

causing 25-30 per cent los,--ez on foraee yicld and in plant 

viaour,, These findings are In agreenent with the preomt 

obEervation;: 
I 

Influmce of varIeties end dates of aotirig on various  

host parameters due 1x £. dcntium and . 	:ujn wac,= _ 

a bid I ed • Reduction  in aim ber of podz/p3.-wtnt p  nu br of seeds/ 

pod d yield/plan Vunit disease  	1mo t simorj 

the c se . It  ye ri ed from Oo69wv4.96  p or cent.  aioo t Wei&ht 

r educ tion usc mir imwn/w i t diseasee  Ihe pexventagg reduct:Lon  

in number of pods/pinnt and yield/plant were aam e j • e • 21 • 26 

to 7E • 96 , 	t • in i: urn roduc tion was  a found in ho I h t o £ the plant 

(2%98-41o7S)e 	It  a c furiber noted that the reduc tj j 

different yield parameters were more pronounced In K 851  PlMted 
on 13th July followed by J-45 pltmted on 13t July. 

Infltwnc• of plant population on the incidence of 

nthracnOa• In dl erent variett.s dmot 	t Vie Incidence 

 in iizzernt varipj08•of  diseef3c,aø  
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Out of three va ri e tt e a eo 	Jm45  a s IitSKy su c ep tibi e to 

anthrccnor3e as comrct tD I5I'I6 nd lusa BaimAhiwe  

levels of plant population did not zigaificpmtly affect the 

dimense lncidencee &1vprakfsac 	. (1983)  reported Uiat 

the. plant Population did not significantly affect the 

susceptibility of pim-A to Cercoc.ora leaf spot of mmi;bem. 

His reEult was SXL conflxity with the present findin,ja. 

I-jOw(yv,qr, cia 	d iscase  i 	was .reco i'cI ed at 	IMM 

p.jant density Ic Vel (12  lec/ha) in iusa balsokhie he I:JU -; d gis 
late 

were aio similar as 1xicz-vasec
. 

"t
' 

r a aho r t di ttnc e t • L n i io n of syorec;. 
4- 

/t dense canon was beneficial for the spread 0 ~ I WS, ) !0 n-- '1~61 ~% -0 K ~q 

&!:g22;14;.t because it creates B LO 1st chLLbor effect (i*Tnocaft 

Lt910' 
V69). 

p O.S,,. ib 111 oZ surviinil of 	 crop 

r o E3 idU S arid di fferent hOst Plants t S 0 tid ied • The survivocl 

ofC
ojle&p .= L& I,u spp. on one year old crop residues of stems 

leaves 8id pods Of four vrietiO13 1ndict.-Ae Viat the petkiogen 

survived In all plant  p 	I Ir txnn 	• 	, U w reportod 

the gurviV1l o 	 pi:. fmm o per ctt of  

IeaflutB and from 4E3 per cant of either afan pieces or leak" 

,samples of 17 weeds from 18 fields, Overaeaaoning of 

ci1 on soybean  ebris by GrahamL Is (1579)  

fUrthOr- correlates ihO present gi 	in addition  

£. 	hasboon reported to over iziter In 	debris, 

of i 	&L%FId Chilvors 

host density resulted 
i 
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hay stacks and on hOIVtiflL equipment (Graham E?t , p 1979 qmpmqw~

and Lukezic, 1974) o 	
t of four varieties of ounjrbean,, J~45 

. 
Jas noted to be hj.611y susceptiblE?, ihereas, otkiers were 

Eir!i1r in their capacity of infection to Co1je--.V=JQM SIP' 

Infection to 911 thesse varieties showed the survival of pathogen 

in one year old plant parts burned in soil, Kuii (1984) 40~ 

reported *tAe E;-urvJLYs1 of anthracflOse fungus for as long as tv;o 

years In infected pLLflt mEtoriEl. Anthracrtose of soybean caused 

by G. j~* 
	

1;.1tt and 	I 	 were 

re!orted to survive on 22 per cent stubble samples of soybean 

collected in i34 and on 100 per cent of simp1os co1etx1 in 

19E3 in three Illinois counties (Hartilan ot 4. , 1986). 71-iese 

find g are r1rni]Jar to the present obscrvaton. 

-viva1 study on C911eXJ spp. ssociQted with.0 

pods and 
seeds With the same pods was carried out. The pods 

were more ,uinerab1c to the attack by 	 thm 

the seeds. 7he ingection perC tage Of seeds was lower than 

the pod • 
Bsrrti B •( 1921 )  repo r tod survival of the pathot-',en  in 

stored secds of bean for two years vihile survivi of the 

pat,,O  g Jfl S to r ed s e ed ; of one year old was re co rdec in the 

Present jLnveztJLSatL0n* 

The poLaibiiitY of urvivn1 of L2r.içhuz spp. on 

diffe'rent host 	tested. It 	ber shown that me Of the  

hosts are iivaceptible to infection by C. 	 ihete 110zt 

pecies are of POrsm 	nature; aome are of annul ture whiLckil 

mty offer UØ 	f0X AUIVJIIV8) of . dEM 	 Liecting 
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tha • t; eed s w ere reported to serve a collateral   bosts for 

e 	 cpp. (soy, 
1982 	Ii tRW and ippr1y 	. , 

and other & ybean pathoeense As col la teral hostsp weeds were 

found to contribute to increase inoculum levels and allow 

carryover of the P&th0VM* 

V-,o. histOpflthOlOffiCal StUU3P revealed that £. 	ni 

i13 extraelo br yonal . Ihe  fa o b s erved on seed coat, 

hilt= region • Schneider 	 j• 

 

(1974)   foUnd L. 	mcirn. 

within the seed coat of 
oybecn. The mycelluin of C.c:t 

-- .- ---- - 	 - - 

1;MSvNj,-a was 	detected in U t31ree layers of 

00

S eed C 08 t 0 f so ybem • ( 1 1k and L im • I 93 4 ) . i e aiso repo r teci 

the presence of ncervuli in the palisau. ILCyor. thee findings 

are irk COUflrlflitY jitjj UlO present reiilt. 

In the jj3rA 	8Y' Carb&idazin (1000  p 	Cap t10 

(2,,,W  p 	Bemmyl and Tri-for e ( cco ppm) were most offLactive 

in           	of . 	(1984) i hibiting e mpleto 	 tu  

conZir:ed the efficccy of Tritorifle (5c0 PPM) to be tiie beet for  

complete inhibition OZ . 73II f. p.IEM-

pta of soybean, 

NoVorU1atjon/microcC:PiC field iae oburyod In 	0-f° 

Carbeiidaziln at 1000 PPUI, Cti.ptfo1• Copper oxychioride at 

1500ppm 8fld E*nomV3, tit 3000O pp concentvation. Itie growth 

Patt.rfl was fluffy i Prv!Yi 'Pc'b ¶!riror ... e mo Zlnei, 

Euppre906. thinly Mattered 	 IAOas ss&~--Q OtOu Lith Wpper  gmlo.- t 

0 X3YC Ii10 id e . In c on tro 1. appressed du ihi te , evm CTauth  

,with pl3nkjLsh spore 1flEtC 	p aptrxi . 
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Cap•izfo1 inhibited ctp1ot xth of 	44n 

at 	' k[) I 	1 	P) I. jj 	!r •c t,)ilt# and0arbenda  

in 

 

cent  p 	inhibition of gmt-4- tki at 	c one en tra tion 

except 1000 ppm, Sporulatlon per microscopic field was zero 

at   1000 PPM 	CtE? of Captafo1 Corbendazlin tnd Copper 

oxyckiloride it all tie concentrations except IGIDO ppzn. Me 

gr0j-@jtj-j ;as supprescd in encyI an Carbendazim wkLji 

submerged in Copper ozyth]orideo Nancozeb and iiieb showed  

irTeØa1a r gr t • In check plato-sp fluiy yc o 3. Ia].9MICA  
a 

%f j, th whi ti h spore mass 1was vi oi oct. 

E Of mmgbean were treated 'ith nine Amgicides to 

Tecot( 	effect on irxidence of cnthrc.crzse, The reu1tc 

dicate that no disease incidence occurTed whi the seeds  

were trea ted wi thCcrbwida zici- I , Cazbda zim. 2 ( c • I ) , iero , 

ndram (O.25) andSb10P!ALiI*mt0 methyl (o.15). 

( ,.25;t)    and VI tva x ( C • I 5 ) were  re al ,o ez:ec ti ye a less 

incidence was recorded.9 iarncLt cmd .:cjchu ( 1974) 	obtained 

good control Of . 	 on khi-~922 VULL)ris i4th 

0.2r%,t. Thlr=.t o • 2 CapWn, 04* 2'Mancozeb mid Ct.ptn. Shartaa al 

( 1971)  repor ted aa xiinum erne r genc a in immgbean iu seed trea tment, 

Captøn seed treaftent ii uiinbean also resulted in 92.5 per cent 

eargce of sed1JX2 (Khare&lo t 1970). 

In a fungicide sprøy trial, ¶Lriforine (0,1!$Q proved 

best a€thct ant hracnoa• of mungbewi as the 1at di 

was rioted In This treatment. Gl"tD (1976) t1so rej-p-orted elm ar 
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result. He found Trlforine-Wp A3enorny1.0 and Leroco1-6 

to be most effective against £. 	 of been In 

spray trial at 1 tc • Other fwgicides such es Ca rberida zim, 

Captafol, Lopper oxyclüoride and Demmyl were a1so effective 

in m mimi atri g the infection due to 	:i i tn c iur pp • on 

niungbeari. 	Kairu 	U. (1985)  reported Lopper oxychLoricIe 

to be the effective fungicide against berry disease 

Partzier corfirtd. the present result. 

Best control of 	k(a au 	iof  bean was obtained by 

Lenornyl, C..:iptEtfol nd iccncOz& used 	 ltevntely or 

in 

 

mixture. This finding of Issa (198,5) was again in 

C Ofl!illflR tiOXI i I th the present result, Guz an 	. ( i 79) 

supported the present view by reporting iienomyl to be the 

most effective against C. 	-fl' : 	of bean under rainy 
1 ET -  -  

C ond ition a • i<o ta thane and I gr':al (1976)  ii t 11ed foli 

dise-#--,,c.%,e of mungbeBfl including leaf epot by iviath followed 

by Benomyl. axicu. yield per plot was obnec 1ij'i 

CrbcndIZi1 folloued by Tri,4Lorine and Gaptafol. They aio 

reported higher yield and 100 seed weight with the use of 

CcrbcfldaZJJ7 

Influenc& of ftzn g ic Id e s on phylloplane  p  

fungi revcElIed the association of six fungi on leaves or 

Enun gbeafl • Among ih i th , powdery m i].d ew of mun gb ear cEjused  

 was predominantly preeent lnga&  nby  
plots eprt yed with. Ceptefol, 	•, and VA eb The  jncjrLjujj,0e  



147 

o other funsi - Alternc_rti 	 qç0Tç C4 C 6.] 
 WAIM&I 	

e 

£e 4 1  spp . , i I4p ç;tç n ic o 1 i; and 	1 eiy  iur ro ].;ç; i 

were less in all the treatments, 
1- 1 

I 

The total Lurigi in (arbenciaii 

and Triforine were lesag  2 	cnd 6.70 per  c en t as conipareu to 
PT 

.'ql. i4••ñ 	1. 
 

- 
control, 72.06 per cent. 

n 
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suf"Akkiy MZ CON CLUION 

The  1[T!' OgiC studies on j W4'IF-. •mungbeen 

revealed  t 	there is  ea t influenc e of environin en t , host,  

pathogen &d tiw-e on  ti-le buiI4 up of epidemics in mungban. 

Twenty nine seed samples of munbean collected from 

different locations of Madhya Pradesh and 29 varieties collected 

from adhya Pradesh and Ug"-'-- Pradesh indicated the minimum 

possibIlity of association of the two species of &2119!2=UIZRL,  

with coeds. Only two per cent Colill2j" 	s'i'o wall found  

associated with 29 seed eample 'vj l none of the species of  

c  og waB found associated with 29 varieties of mungbeen. 

However, some other fungi namely 	 spp. , 

app. , 	 iL21cx1A. £. seitqç1Z3. . 	293 	 2rM2iim 

]RM&pgj. 
 were predomin tly present with the 	Considering 

the  ho a t a a a factor in c c..0 sing epL idemico of enthracnosei, 34 

variotie3 in 1985, 22 varieties in 1986 and 27 varieties in  

and 1986 were sxatUned for the severiof thra=ose, 

Anthracnone was observed on different varieties to a varied 

extent*  In two y"rs testingo four varieties a1w Puseemlol, PusQr103,  

sR.wl4 cnd 11/395  in 1986  &' d c fl e V ri e ty i,co Pu zau' I 0 9 in 1985  

1986  ws a found Iii L3 I y rosistant tO anthracn0000The percontage of  

plant infection In ;.enertul varied from 0.00 to 100 per centjxjtwo 

years testing* 

In a seas* survey Of ten diistrictn of rliadhya Pradesh, 

an zracflO e e uan observed on mLmLboan in *igftt distrUta  d 

kharif 1986* PerfGrmance of uzt.nt varieties in diggerent 
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dates  0 Z sowing Was tested for knowing the anthzscnose severi ty. 

It was found that the varieties do not have any signiicait 

effect on the incidence of discase. However, sowing it differ t 

dates could significantly effect the disease aeverity. 

The relative humidity of morning and noon, x'fa]J, 

lftax.trnuIn and minimum temperaqWre were found to effect th*  

d 	of the disease. Mgnificnnt positive correlation 

was observed with humidity percentage ond rcixfaU while 

iitCt neEative CO elation was found with maximum 

tomperaturee Among different varieties, J..45 in early sowing 

(23rd  June 1986) was most susceptible to 1nfection by the  

Bf;fLzct of temperaturearid humidity on aporulation an 

SpQT• gQM tion of ko  d2M 	cnd . 	dr revealed 

25°C teml.-jerature and 100 per cent relative humidity to be most 

suitiible. Sporulation of the above two wecie in young   p',nt  

was more than in older piants,* Anthreenoise SPOts developed more 

at ;?70c; tomperat;re o  100 per •cEflt relative hwiidi and cOntinuoua   

light for 72 hours.. Tr9LPPJLn1X of spores of £. JAMM-11 3; 	arA 

£.jjndMMZLaXUjL was 	 correlated witb different 

enviro 	t&] factors * 14umbor of cporez trapped on slide  

more in tetiewl 7 AM to 12 Noon than 12 Noon to 5 Firl, 

Effect of "thracnoze on various host yield parameters '• 

I tud ied . Infection of enthracnozo was more dectructive in reducing 

the   u!bor at 8SSdB/pOd. yield/pliunt and *iubr o pods/plant, 

]ROduCtioll/Wlit diL3.aes index atd Percentage reduction in above 
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parameters varied fr:)M 1.31•j.14 and 
33•33.94.49 respectively. 

Apart from this, the overall reduction per unit disease and 

percenta- g e r ethic tiori in va rioua parameters ranged from 0*17.5 *11  

and 3•4394.49 reapecttvelY. AntflracnOse in different varieties 

and dates oZ sovJng also followed the same secuence in reduction 

of various paremetarso 

Influence Of Plarit  p 	on the Incidence of an tra cno s e 

in three varieties revealed the significcflt fference oong tree 

varieties, wereR8. nonsignificent diff
erence Was observed among 

1 differeOt levels Of Plant  p 
	

The incidelteeo I n 
ti racnç 

 

in varieties and plarlt pOpUlQtiOfl varied from il*86sw53-51 per cen't. 

Survival 0-f 	
1=oi  

26ue 
app. on crop residues i.e. stem 

wa s Maximum in J45 • The uvivaI Of 	91411 ( 29 • 3 5 Ofl Od 

 The 
was a I ma cimWfl in J 5 an Ln £ . ____MUSLA 	' 27 6 

possibilitY O ØtWVLVO1 in ALChM912§12' spp., cyp 

£1.Qi; 
	&'~Uaa nmv 	

app. was recorded. 

Carbandetzim ( 1500  p 	Cp ta Zo I (1500  p 	Benomyl 

( 2500  p 	and ¶jjforiflS (3000 pp1m) completely inhibited the  

gro-Vith of iaQ' 	iw;L ad £.1Ln&s=1WLqaa& PDX'U1EtiOfl per 

microscoPiC fjLeld W5 zero in th above Zungicida. 3-poru1ation/ 

mjcZbOSCOpiC field in Coppgr oxychiorids was also zero at 1500 ppm

AWZLWMM9 NO 9Mwth 
onward in C. 	

well jy ç 

was recorded ill Cirb.rntaziEi 4rid CaptafOle In seed Veatment trial, 

l (0t 	&z2 (0,1-̀ ) o 
Crbrdaz 	 ,  	d 

Top$ --I - aft*tll (0.154) and mirtun (0,25%,,) were i:tOat effective as the 



151 

in c Id enc e of disease  ta s completely ch eck ed . In fun gic icie spray 

triE:1, Triforine (005N)v  C im 

 

(010)x, % and Captafol (0,3W
. '.
) 

It 	rnr%f%+ 1*fl ciativa as the disease Intensi was less*  5o J7. 8.51 

and 9.96  r'e ap ec tivel y 68 C o nip ar ed to control (28.78). Yield per 

plot was : a10 higher, 85 g in Carberida2J, 67g in Triforine and 

60 g   in CapUgo3L as Compexed to control 05 0., Similarly, the 

sequence of yield per hectare did not cmnee Influc-ince,  of 

Carbendazin2  afld TriLforine on the  incidenCO Of PhYlIOP18ne 

pa*iogE?nic f=Ci was ThUCh lss than other funglcidesa Tile  

fun gi in all  th e ft-,,%ngicides varied JVom 2 , 5 4ui. 4 • i 7 per cent in 

compEriflcn th control (72.O6). 
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