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INTBODUCTION

The 'in,cid,ernrce of c,ausal org'anism's in driffe-
r,ent erops is kn'ovrn t'o be g'r''eq!JY influenoe'd
bv the àgrro-cultu$ail praCices llike cro'p geo-

metry, ptanttng d,ensitv, rmin'eral -n'urtrfihion, site
d,rainagè anrd ùime of sowirng. But, rsrulch at-
t,enxps iarre l,acking in sunfllowen. Am'ong vanious
diseàses Alternaiia e,af spot had b'een nrerported

to be th,e rn'ost widerlv diitnibuted ,and hanmful
agont of sunfl'ower (A è ri m o v-i é, 1979) cau-
sing epiphvtotics of brownish-black spots, pre-
m,atunè withEr'ing 'of I'eav'e,s arld yield d'e'or'e'asets

bv i0-120Â (Aèim'ovié, 1974). Garud et
al. (1 9?9) reported that the introd'uc'e'd Rurss'i'an

oultivars get ,sçve+rre infe'cti'on oov'ering, rnore
tlran 50% learf a.re,a and'the spots 'ex-trend oven
the petiol,es, 'steirn and fùor'a1 ip'arts' The-'disease
ha,s lassumed Epiphytoti,c propo,rrtions lin Ind'ira
(Bhaskaran and KandaswarnY, 1978)
a,nd has been ine?'ûlted 'to ro'ocur rin 'a s'evere
f,orm frrom variolls partrs of the 'co'umtry. Art
.attempt has theref,cxne, been m,ade t'o eva[uafie
the inciden ae ,of Alternaria im rr'elat'i'cvn to nitn'o-
gen nutr'Jtion, p,oputration dernrsity regutated by
drifferrent sp,acinq,s arn'd the rniner,al rn'ic"rro-e1e-
,rnents.

MATERIALS AND METHODS

The 'cuil,ûivars A,nmavi, ski duning mionrsooln

(August-November),an'd Perèdovik during win-
ter (Dece,mben"-Maûch) 1979-80 were growrn at
the Agri,cultunal Rese'anrch Instritruûe, Ra'i'erldra-
n,agar, Hy,demabad on black soiils of med,iurn
fertility. Six spacinrgs aornr,esponrding to d'iffe-
rential iplant ipopuil'ation 'r'angting frnorn 27,556 ko

166,500 plarnts p'er h,ectar,e (Tabl,e 1) iin whole
plots an'd four l,evels rof nltrogen (0, 40, B0 and
120 k,g N/h,a) irn sulb-,pl,ots lr,aene rnepliicated
thri'c,e irn a split plrcrt d'esùgn. Unifonrn dose df
60 kg P2O5 and 40 kg KzO per herctar,e w,es
appl,i,ed 'a* the time of s,owing.

_ Q,imultran,eously another exp,erirnent with six
miroro-nutiri,ents antd .a corltnol was r't-n in a
rando,mised bl,ock desig'n with four r,eplicu-

tions. The cr,op received an unif'orm 'dose of
60 kg N, 60 kg P2Or and 40 kg K2O rp'er hec-
tar:re. The mi,ôro-e1'ennenûs 'oopper (Ou SOa),
rïlârTlgan'eise (Mn SOr, iron (Fe SOa) and zinc
(Zn SOz) reaich iat 10 kg p'er heoùar'e Whil'e so-
àium Nâ Soa) and bo,r,od (Bonax) ea,ch at 5 k'!
per hectau.e w,eire al1 appltied at the time of
ÀowirrE. In ,b,oth the.ex,p,erirnents 'one'thirrd ni-
tnogen was applired at the time crf sowing anid
tqhJrest 'two-thrird trop fl1rs5;566 at bud stage of
the cro,p.

Observati,ons on the disetase rseverity \Mere
made f'rom bottom five leaves on live plants
from each plant, 70 'days after so'wing. The
drjsease imtensitty \Àr,as ,caliculated by the nurnber
of l,eaves in th'e sample whethor they were
in,f'eoted ,or n,ot. Th,e ,dùs,eas'e ,inciden'oe was
computed ars trhe numlber of leaves in'feCt'ed and
expnessed â.s per ,oent per sarnpl,e. B,as'od on
the t5,p'e of X.ersi,ons, sev,ery io,f the inrfeiti'on was
gra'de'd.as follows :

1. Resistant - Very low inf,ectiion With a
few lesions,of 1 mm dria,meÛer.

2. Mode,rately resistaurt - 2-5 developed
,concentric spots of 2-3 mm with a ne-
croti,c area in the centre.

3. Moder,ately srlsceptible - Spoùs ,flirrther
irtcne,ars,e irr size up to 3-6 irnrn and the
Ie'af arnea g,et aff,ected by m'at'ginal ,n'ecro-
s,is or by lersions.

4. Su,scepti.btre - Iresi'cxns 'funther in'sre,ase in
size and rurmber. The n'Ecrrotic lesions
srack rand shed giving ân ûruegular sLrape
to the l,eaf. The l,e'aves ibecom'e buiftle.

Th'e d,arta were smbi,eated to 'angular trans-
formati,on and'statistically analysed.

RESULTS AND DISCUSSION

The orgainism was identifired as Alternarîa
helianthi,coLu as descrribed by N a r's ù m h,a
Rao and Ra i a g op aian (1977). The disease
anpear,ed duning 1,ater stages ,of ,orop glrowth.
The first sympt'orns in the forrn of srnall, scat-
ter.ed browrni,sh-b1ack sp,ots app's'a['ed at bud
and flower opening stage (50 da;ns) of the
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Armavirski

Figures in parantheses are Arcsine percentage transformed values.

lable 7

Mean intensitv (%) and the incidence (%) of Alternaria leaf spot in sunflower crop in relation to popu-
lation density and levels of nitrogen

Percentage intensity Percentage incidence

Treatment
Armavirski Peredoviktotai

intensity
total

intensitymoderateresistant resrstant suscepti.ble

Spacing

60cmX60cm

60cmX45cm

60cmX30cm

6,0 cm X 20 cm

45'cm X 3,0 cm

30 crn X 20 crn

SErn -l-

cD 5q/o

N leuel (kg/ha)

N6

N4o

Nso

Nrro

SErn t
cD 5%

Interac'tions
(S XI\T)

crop. The iinfection w,ars mrild at frl,ow,ening ,and
pollination phase (60 days) of rth'e rafop. The
sp,ots lnffeaserd in rsize and nurnher anld the
seveni,ty was highly manùfes'ted ât gtr,ain frilling
(70 days) stage rof the artqp. .Sirnilnrly, A ë i -
m ro v i é (1979) rqPof;ted hli$her darnag,e 'câiusOd
by parernartur,e wither,ing rof lreaves ldure to Alter-
naria at 'the stage crf seed fiilling.

EFFECT OF PLANT POPULATION

,P,ercentag'e sevenity in it,errn,s ,of dise,ase in-
tensity anrd linciden'oe of the fungus on the
nu,rnber ,o'f leaves tin general d,ecreasdd 'at hi-
gh'er levels of plant tpopufâtion anld c.[,os,en spa-
cim,g (Talble 1). The ,pler,oentage intenrstty ,of the
infection ;in Armavir,ski decre,ased from a ma-
xirnuirn 'ot 78.72010 at widsr spâcing ,of 60 rom
X 60 ,cm ûo a rninrit-nrurrn rof 12.380/e art 30 rom X
20 crn. The penceniûage iinten,sjity ,of rresistant
and m,ord,erat,ely u'esistant ,type 'of ùes,iorrs rin-
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cneas,Ed frrom 0.91 to 1.930/6 anid from 4.25 to
5.420 I 0.,Corr,verseLy, th e rn'od,enately srr.rrsoeptlible
arrd sursceptijb,l,e types iirldi'cateld ra td,ecline in ,the
irnt,ernsity from 10.08 to 6.680fi amd ,fr,om 12.71
to 6.880,/6 respeotively witth a popuil.aûi'on flruc-
tuiati'on ln plant rdensi'ty f,r'om 0.owest to th,e
highest. The vigor,ous plrant grorMth ,ait widen
sipacings rmight ,have Contf,enr,ed ,a oonrgenial
mdrctroc'lim'ate fon the rsp'ps'aid 'orf th,e ,fungr.1s.

Th'e infecttion ron P,e,nedovik dr-lfing winte,r
w,âs so s'€vêr€ that the :ty1pe of lesirons oth,er
th,an ,thre suisoepti,ble rones ,ooul,d h,ardly be re-
cor'ded. Th'e ,sus,c'eptlbility t,o the rinferction rin-
crerasod signli'ficant'ly ,at wtiden sprâoings. A
rninimum iniensity of 19.060/o at ,cLros,er s,pa-
oing of 30 crn X 20 ,am in'sneased wiitth de-
cneas'e lin pl,ant dorrsity to ra maximurn bf
30.40% .at wi,d,en spacing of 60 ,cm X 60 crn.
The diseas,e :incid,enroe,'increasdd,signli'fioanitly
at l,owerr pop,ulration ,densities. Irt S.nrlcr,eiased firorn
43.69 to 58.7601o in Ahmlawinrs'ki .anid fnorn 5b.62
to 89.74010 in Peredrovik wirth d,ecnerase iin popu-
l,ation density from maximum to minimum.

110.45
(1,8.12)

8.58
(16.83)

8.28
(16.47)

8.35
(15.50)

7.83
(15.6,6)

4.98
(12.38)

1.,07

NS

4.85
(12.46)

7.99
(24.06)

9.28
(26.r7)

1'0.19
(2'1.06)

0.?9

2.30

NS

0.09
(0.91)

0.10
(1.21)

0.16
(1.71)

0.10
(1.41)

0.31
(2.19)

0.1€
(1.93)

0.38

NS

q.14
(1.81)

0.20
(1.82)

0.14
(1.31)

0.13
(1.29)

0.38

NS

NS

0.99
(4.25)

1.05
(5.7e)

. 0.86
(4.e8)

r.27
(6.08)

0.92
(5.36)

0.97
(5.42)

0.72

NS

,0.96

(5.38)

1JZO
(5.e6)

0.73
(4.65)-

1.'01
(5.20)

0.41

NS

NS

3.23
(10.08)

2.87
(e.51)

2.77
(e.28)

(8.85)

z.ô6
(8.41)

1.53
(6.68)

0.92

NS

1 at
(7.r 6)

2.:21
(8.r33)

2.187
(e.,57)

3.34
(10.14)

0.4t

1.40

NS



EFFECT OF NITROGEhI

The i'ndu'c'ed ùuxu:riant vegeûative ,orop
g'rowtll with inicr,easing levetls ,of ,nibrorgen plr-
yed a signifri,cant r'ol,e ,and rc,onfetrred a pn edris-
posing d,adt'or forr tth,e inf,e,Ctricrn af Alternqris.
The intensity ,i,ncnerased \Àlith every increment
of addod nitrogen up to 120 kg N/ha iin both
the'cnrltivars. rAn intensity of. 24.060/s rin Arma-
virski and 219.030/6 in Peredovik at 40 kg N/h,a
was s,ignifricantly rrnore than ,in contr"dl.

The lur-tenrslty of l,esitours in Arm,avirski indi-
oated thalt thre ;sus'oePtlhil,ity insre.ase,d Sign[fii-
can'tly at higher l'ev,els of nttnogen. The rinten-
si,ty ,ef ,mod,errately suË,oeptible and isusoerptible
l,esiorxs incnreas,ed frrorn 7.17 to 10.140/s 'and 'fno,Tn
7.02 :to l2.390lo with ,insreas'e {n ,the levels of
nitrnogen rfir,orn 0 to 120 kg N/ha.

The ûncid,eince of infeCtion ,on nurn'b,gr 'of
lesrions in Armavir^slçi i.ncre,as,e{d sign'iffoantly
from 43.33% in no nitrogen treatment to
57 33olo at B0 kg lN/Lra and remained 'on a p,ar
with that of 58.460/6 rat 1120 kg N/ha. Si,miLar.ly,
in,crreaising leve'l,s ,of niitrogen in P'ered,ovik ùn-
cr:eased the incid,enoe ,of idf,ection frorm 61 .45%
in ,oonrtrol to 83.12010 at 120 kg N/h,a.

Th'e 'interra;cti'on b,etween nritnrogen antd pl,ant
popula'ti'on was n'dt ,efûedt'ive in alrboring the
sevor.ity df I'e,af spot rsyrnrpto'rns ,in s'unfltowens.

EFFECT OF MICRO-NUTR,IENTS

Tlhe anricr'o-nutrients rstuid'i,ed rdild nbrt exert
pnono,unced influen'ce in alt'enting ,both ûhe in-
c'id,enroe and intenrsity of th,e Alternaria leaû.
spot (Tabùe 2).

Table 2

Mean per cent intensity and incidence of Alternari,a
as influenced by micro-nutrients

CONCLUSIONS

Wider sp'dcing and higher l,Evels rof nirtnogen
nuttr'ition 'p:ed,isp'ose sumfl'o\Mers ito the sus,cep-
tribility 'of Alternaria helianthicolo ,oausing l,eaf
spot dis,eas,e, while, ,t'hre nni,sro-nutrti,ents seern
,to rh,ave no influ,En'oe im afiteiring the di.sease
,sevelrity.
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L'INCIDENCE DtrS TACHES FOLIAIRES CAUSI1ES
PAR L'A,LTERNARIOSE EN RAP,PORT AVEC LA
DENSITÉ DES PITANÏES ET I,A VARIATION DE

LA FERTILISATION DU TOIIRN.ESOL

R'ésumé

Les études cond,uites en Inde à l'I,nstitut de Re-
cheirches Agro,nomiques rde rF,ajendr,anagar, Hydera-
b'ad, on't nendu postsible ù'évaluation de I'i,ncidence de
1''ailtennar.iose (Alternaria helianthi,cola) en fonati,on,d,e
la nutnition en azote et mtc'roélém,ents eû de l,a den-
si'té des ,plan'tes réglée d'a.près les différte'nrts espâces
de nutr-iûion. Da,ns ces étud'es oin a u,t'iliSé fles culti-
vars Per,edovik ef Arrnavirsl<i.

Les gr,ands espaces gt les niveaux ,élevés de nutri-
tion en ,azote prréd,isposont le fournesol aux attaques
de Altermaria heliarûhicora, crqpendant quTl semble
que les m'icr,oélérnents rn'onrt âuLcrune influsnce sur la
sévéri,té de la maladi,e.

INCIDENCIA DEL MANCHADO DE LAS HOJAS
PROVOC,ADA POR ALTERTNARIOSIS, EN

RELACIÔN CON LA DENSIDAD DE PLANTAS Y LA
VARIACIÔN DE I]A FERTILIZACIÔN

DEL GIR,ASOL

Res{trnen

Las Ânvestigaciones ef,ecrtuaidas en Inidia en el Isûi-
tufio de investigaci,o,nes agricolas de ,Rajondranagar,
Hyderab,ad, han perrniÉido evallua,r la i,ncrirdencia de la
alter,nariosis (Alternari,a helianthicola) en fu,nciôn de
la nutriciô'n ,c'on nitrdgeno y rn'icr'oelem,entos, asi corn'o
,de la densidad de las plantas rerglada ern baSe a tros
diferenites espa'eirors de ,nurtri,ciôn. En este estudio Se
emplearon los eultivares Peredonik y Armavirrtski.

Los espacios grandes y los niveles altos de nutri-
ciôn con nitrôgeno predisponen el girasol al ataque de
Alternari,a helianthicola. mirentras que los ,microele-
mentos parecen n'o tener influe'nc,ia ,alguna sobr'e la
gnaveda'd de la enfermedad.
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