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S- S, "SEIMlOUS- AND N:W DI5EASI.- OF PUO[SE CROPS IN INDIA INPnfl 

F. .T.Villn J. S ~.I'.aI and K. S. A i-

Several diseases eatoed considerable reduction in yield of tLo ropts in India
during the 196"6 season. Cirer atrietinnn vmal S"ver ely dla 'tged b., thl ,ontbirned 
effects of wilt and drought antto:th rn India. Sterilit , m :i:ic of (",titi t jIt was 
prevdlcnt in cask-rn Utt::. Pad.sh. Yellow,:isaic ,f mung tusod'! severdt' da gc,to Phaseolus "ure ; nil J. .,ci i Pumj b an Ult-r Pradr-sh. I),,i.'',s labia!,and I. hifioirus itn cettr' an, s-o thernn a .at. (' '"- i 
casis. Rust and ;rt'.eiy rca ... 

'In g d y'(rilt li­
mtildei ,n 'l yicld ol' Pt(.(I - ' r'i'(if in Uttar Pra­desh. A new leaf cr'inkles..$'ptomrt (srobablySeentoioi: ca, ;od by at:t 7r~i'kn "'u:-),ono~ ,'-',i x;;isbl ahts ui.i ,- ,lr ,a., ;(-d fj'tl.l 


seen on PHieolus 
inq., an ?. aur p;,a N,' l)tlhi amI at IF4itLl an- Pi-!tVNItgarW
itlUttar Pradesh. A ne.w vyl:iw.v sympt. n, (p:a.) f vit,: origil), a1,,l1aew
wilt (caused by a fiu;qu.s), woe .;enon ('iitas._' j:tth at New l)-l 

TNT Z , . *C!0:' 

Yield of pulse cropst (giin W'yines, an imnpurttnt sotrce of pwttt.;i) in hdia re low, tultl,It- , an 500 kg/ha (2, 3). [Jnttuc'us.-.-fttl cultural pr. ,'-tices, discas -;, aid insf.€l dtamago cin­
tr'ibute to the low yields. Thi ::omepetspo't F.'iutts disea -a-s Wo a eov;apparently now 
di se ses seet by the author's fron ,[aMuary 1966 W'.March1)67. 

IMPORTANT l):;EASE.S 

Chickpea: Cicer at'ietimnwi L. (chickpea, TB-ttg. ii gr ttt, garbminzu) isplanwodonsone 9..4r0;
lionf hectmres intd'T carh yent- and tte aritge 'id is ahout 40 kg/h.a (3). (For unifotixt-,
nomtnlature of cultivat.d plants isas iUsted by I'AWttwari and Sitgh (6).) Chickpea growsthroughout India, but is ia niujr crop in the stoes of Uttar Padesit, I'tur, 1 , R[jasthan and 
Madhva Prade:-; h (2). 

Rainfall during I)ec,.tut ,r-1 906 and ,IlJ!ril-.' 1.967 iva.; sl;moa'ifla l th'i"'vt:Ottt Iorthwnrn INd .
Then, as daily high e; 'Ii'i i:t:i'ea.edi mtlrouine[, i- t-y Mrtit. Id ch;1t1 Mi tt'h rigated .'l;
llantings were suhycctdl W; .;. 'c mr~ott, 's,. ptotaita r,., d 1:;i' l- Sotre r.o:,t t . ii,aoyfields platsq became Kl&rttja, and WiltHe 
ami! tih.,before the fruil 'atturcd (t.[ig.1). 1',e ptri.­
'ary roots, large r secondary roots, and Iawe iterns ut.ually [cid diS,',lortd .yl. (Fig. 2).
Wilting plants with the .ini, r,)tt- symptottis weru :-itn inirrigattrd p1antings, hut te inci[dnce 
was lW.
 

Wilting plants were collected firom it'Crigatead anti unirrigattd fi
elfis it, Punjab. Sectionsqfrom primary roots and lower stvm.s Were soa!:ed in 2.61% (v/v) sodium hypt-dartite for 1 rnin­ute and small pieces of t issue placed on p,.)tato-dexttn o.e agar in Ptti dishes. lusat-itm sp.
was isolatedt from 55% and Cpieecu]ol lpad-wickii [Kin-isal a frott 45"( of I he plants from N hit I 

aun'tuswas recove ted. 
Autoel ,ved suil ws,: A 'nt-Ldwvi, c:t r-.t:.if c. Inuntrt.igoam! t h ','t -s,,nd I adtti. w

inil'sticd stoil in ltots. The pit, .. ,'itf it(' ii i.C io )Vv- t i r. 
 . l­
zi%\:1ilabie. Su'er l istilat,: 
iT h":11 fun. i ..i! '.i"!.!!1 C.. n ) fI , l iit,:; f i,-!-­t' 1 .'tl w.u
:tidg ollde~r pilanlts U l tl lr n'dlhA cm'f(l qI."A',uw w 't 
 l 00)rep2.,t , ;!t," Ii. al>,w :' ' . i111., 

tml.,."-rt ti t',to.;O itt ,.f ti;; .--. C'), - , I'' I ':,,;,:n noill ic.( l. r ich~i t t;,-. !,,.-.:'put--'i' q hia,.to u-(,ti.!i 

.1 f cr,rt tit chiclp,t t (5). 

-T''.-; I c.;e.rch is .u:it],cit-itti i pl tt It,iu:ii. p,:',t.'7L, ,, t Unit 2( S. '.- ' t'tt If lo'1tatiolit I 

" ac':aoh Pliant Pamtholo i.nt, It-girt:) PutI.;. !n '. , 1C..[ oj.,c,, rt--l. i'.,trlh )ix'i-;iort, 
r "i'-.:irttlt l Ite. oa-ch . ,ie , L:!:(I;-;J .tt -;I ',-: tit-,,I t :,t , s Ag .cy toi-A r e(t;i, Iliticl! i';:rtatOiI'; ',.qI inlal l)ex't-linpti,'i-vi:, \n--vr'i,'ari IDniht - ' -. ,lhi, Iidia; P in i, i. ;t,I)ivi :-llonoif?.Iy: ,ryand Plant Pa.i ,l, lit i;- I iA ql'iilt'ti istitut, .\e -. J1)'ht,; Iese.arch A,'.-;oa­F'.0.,It.n!,ittnaflJtll.S, laii,t'. lPr'flut.t,:,a U.,utih-d.tl
¢,!c;./ Ag!lly tar Irt?.,-l:;tiniil] i)ni.vehlipn,-ttt, 
\,.l), lhi.
 

K w u. P , j. t• -,,
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yet ,o 0 
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Pigeon pea: CajNus cajm (0.) MNitip. (pigl(eon pea, red gram, arhar) is planted on about 
2.4 	million hectares each yvar in Indii ;ari th.- avorag,: yikild in 19MI was 5jI kg/ha (2).
 

\'11. of pigeon pei caused hby luSt.r.: vii o was prevAent arnd Medn .l
ButL. yields in Ut­
tar Pr'adesh. In some ficid:- only s-.-e , p1,rtS w,'re :ffeC te.I, but oftcti al. the p1 ants in a 
svetor of the field were dead. Since. pl.nt I)OlI), 10t i pi eOn pea fields ire usr lly ''5,s than 
the 	pl-obahle opti iuni, wilt redrin .s yield. 

Sterility monaic nSCril-;ly red,'o, yields in ea.;tern Uttar Pradeh. Sy Mitoms include leaf 
inosaiu, bushines;s, and a rduction in flower formation. Capour (1) establihr;en that a virus 
caused sterility mosaic of pig,n pea. Seti (t0, 11) repoeted that the virus wa tranmmittud by 
a mite (Acelia cajani Charnnabasavanna). Sterility mosaic was prvalent in ,ur plantings of 
pigeon pea at New Delhi and a>t Coimrbwtore, !Mdras. It was reported as epiphytotic in Madras 
state in 116iU (i). 	 t 

An outbreak of powdery mildew,causi:d by I.eveil urla tau-ica (1,6v. ) Arr. resulted in seVecc 
defoliation of onr pige pua breeding material at Coirbatore, Madras. Al! th. 1100 cMumlture: 
Mure su:neeptile. 

Mung and uricl bens: Phasolus aurcus Roxb. (gree.ngrain, rnuiig) anid P. m .ln I. (black 
gram, utiid) were darnaged Iy ye,, hr ,r, aic. NWriani (S) reported that th, ,iva e th~ canues yellow 
inosaic of muirg is vectored by a w l t"!-fy (Tl:nisia ta bci). Yellow r c'f f Ti u t NtI 1r'iire( '. as 
6,rriou-i oil P 11. tnn.l Oil P. ic'. - [ I Our \0iHtL Yl' ia , .-;s Of l,] 0 ie rosiata ice, 
it produced a ' cliec.:erboArd pa!itei in our variety tiiais at New Dahil an] at I-,npur anm PCrrit 
Nr.gar, Uttar Pradel (Fi g . 3, 4). A ield Q, P nui,, breeding m itri' ,t Comibator--.., M.Iu­
drns, was nearly d,.-;trnye I,. n- t Aviscd , 11 I" .01 i"N i r Anlwit. (1 ,i.) I.k. 

1. 1.	 r o15-a: Pisui; sativur i; pi:ilV-d c:iabnirt rnil'.ril iet ;s iii TnWI iT.'l, l li yields
ah, 10 ',/ha (:;). Nearly ha] (0 tof area lloi nil ir in U'tar l'iv o .. I (M l) 19(ini a variety 
tin r nt Nagar, uttitr l',clc'l., t d1ai nlrt d y r1=..;t W''u1fO d I)y i'iIon,*.;;ibge' (Pers.) Cd 
I', . ,'. Cke, andI po.'dcry 'ii!.'t,'.v ,. , c;(-hvd 1rys,,I, p.'yni DCt7 .ex ' lindigenwirt- vari­
eti- ,.ore morc. re.;ictanL to loth di.e, hut yir.h -sd tlhau nt, o!u1(1 vacieties. 

)otichor, spp: l)olichs lblabl.. and ). iflrus are reiu' po! ' ri-n p.; in India. Ii. lablab 
War; Seei often affecter] by I)olich,,.. I hit,) , ,lltt' iioisaic' Cilrus. .n pi..ts Iv : isted of light 
and dark-green lirteles on lea blac , Oiten restricted by vein;. later the :iffect-'d area.- be­
come yelln.. Powdery roihl" cn . h:v. , -!Pr!.; IV lid"a (I A-. ) Arn. ;'.r. irwr,,n r:rr, Up­
pal, and a leaf spot caua,:] 15 C ,r , dI),!i e l 1. .. i n ,.., !0:lie Iat:1. to I). 
lalilah. In nearly every field of in; 'i ; 1) ,ifte: s til. %,. he .2: , 40',., or mrorre of the 
plant; had yullov,. rrrosaic sy,:;rti; s .N ,i: (8t) "Cji'rterd I). Wl WI'.; :.- I,. ' l!e to yellow 
iosaic of r iUng,ond. the jrrmo w. M e :e in art ih'i th -ac t d.,ril,.I. 

•* . . .' ' 
.. 

, ' * ,. 
. 

..- . "' -" - -:,,". ... 	 .. I. .,Z : 

RIaI1V WiODW 
l-l Jfljm: -i. yclI l 111Orica, of nicer-n (iv-L) rid, iro: C Ynmpt 1 1lr(right) orl 11. ril . 

W1 3. 1-iiteU volin. "w of I'Ibwalr-: irfl to ylhro%% irios-ajle of nriurrg. 
-;ir~~ 

A yello'' rnowi diow w. gmpor va W-i.-rvicd on.i ir -j:-11 at New c-l1i arid inr lfttar 
..... I And.i r P -! (.F.i ).. , rXidri rt- I)%. Svriiptoiis co. td:. rf.. brright 

.,pi' learve rthlrrii I Fi -a n.(Ocras iil 1-1"-n jloins were confi ned to a*iohtchrc', on 
..ingle branch, .. e the i t, p.... ti . .as ;f, .. d. ir c ;' of this ,.,di. is bei .. ves­but 

I igrt t d. 
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lJa'tA fromi toin ca k ,of, v. Itincr C. j 1111-z_;j11pzn. 
I": Ynipto : a -;tomn .c~ covco1 'Ai'yr ')rr i reOF gi rdl ing groun~nd 
' (11g. 5). The lenves. di I not 1,-IConrc cIii h * li. 
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PI I .ir.-oLo"iLhr4 iLH-'-A'o. W'.o(u.eviro -' dise'se that cause.d 
,od %%ifl ; ytnpton . (If-a zpil.rent ly ,ewstutlltin.'" f erirI liii', and g.it.y (Jig.

bhut 4). [d'ht. did not dij.,Wer'e; SeVCre'lly St I ,] ') d,) ,ll] p') Is. Initial Ntte l)i;I,,tl'; aI-4ir vi:,,(:I .lyfailed. The tWi.-te :;.wa 
) ani -.Monrt, p ct:v.,ilert fit) I'. n,.':t in 1'. : . A f,-%-
plait:, orP'. mun11) had both th ..
leaf crinioe .iV pintoI ;.il .01n'.p;, .;of y'eow r -)fo-,ic1il .!a oft III,..noeleatves. 

DISCI8SS IN 

Several ci.-:ease-; caeL.d n lriu.; ecuct im in yif-li of pk:t.e erop.-; in Indi a during; the C'r'ony'ear I116G. Considering crop clr'rge, the Imajor diLea*;0.; :ire wilt f Cit '' ,ir.,, ilt ;,iISter.'ility mosaic of Cajant' clan_, -nd ylIw rujn:,c (iflah--t :;ai:r"oi.; :in -I. roiuan , .each ease, till- himost prac:tic:.iJ confrol mie.iuri'e if;tir dev(iop erit Of nrwe;.:t :lt e., n1, e;i, iii.wilt rtsisant varieties (ifCa-.__n 
 jl have I)(Li d .-elnt, hilt Str:fin io I ", 'an mniexist, inasmuch as a vari,-ty that 4:; r:;i.;tant in one :Ir'ca i.1rep, 'tedly strs, ,area. Recsinlts ihI. r',2:of ourd est-e , ii ,,t', on ue r l'Ieul -.variation in fedhoageni.iv rf ]U.i';IClJIi1
 
udum i:;olates.
 

Probably the patho 
 -n c-omple nnd th, roel:ti -,hip of v .r" str-in:nto effect of disease must 
;:i.0 ::,)it -i'rntr,lie c-i;.'ifietd I fore wilt-re.,i:;tant vorti.-a of (Cw'-r-,- . : ,:rino­

developed. 
Farmers and] State 'ult ra.vg,-i)' rko.r.:; have told] uSf: that stri'ilit., rro, oic,of Cajant lsi beeoming' more prevalent each ' :r in northern India. Capot (I).:l:,rdt] : a:iftrafislission, and Seth (10, 1I) reprtct] nite tratn.viii.-ns on of the v tone. Ni; yr,i aa andutnioakrishnan (7), however., were unable to verify either of these tran ;ri.,irn Itin-i.,, aridthe hasis of indirect evidence thuy suspected tranarri:;:;inon by nematodc.s. 

()ti 

In replieated varietal tests, varieti,:-.; 1-1 and ll-2 of l'sha.eololu autrnil; veIreyello, inosaic resist-'nt toof mung. Va'itJ,.-s T-6. and I - 1 of P. lilunt:) hat a 1,e. in:ridem: of yello'.,, Inn,­saic of nung, but were especiall.$ Su:rfeptihh to the new leafl crinkle disease. Croses ofvarieties with the lowest theincidence of yellow niosai( and leaf crinkle diseaose ha,.,o hieen mato. 
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