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Chapter 1 

INTRODUCTION 



Chapiar I 
IHJimiW « ! • Ill I 111. 

I l f & O D B C S l O B 

Cnrosantbe&usi ( ChryBanthfttetti infllffiSB I*« chryganthscaB 
Gi&MiBllJtt* 1* ) 1* W1 Saportant oitaapiatal atop grout for tt» 
hlgl&y decorative flowers. It i t considered m native of Chin* 
and Japan. According to dearie and Haehia ( 19C8 ) Chryaanthaaun 
«tf» first cultivated in China at least 3000 jaaj© ago. It vat 
introduced fro© Japan in Britain and in Horth fkmv$m> respecti­
vely in the seventeenth and eighteenth century. fioaa and 

# * ' W B p P I ' | v l | ^ % <Npt jTf W> ^ Ol^^^ •wOWB*ia^a^^^ a * OwaBS*^»Oj T | P # * S » J»^^aBB>0 BBJ)î ^^BB*^WOR *appr ^pr̂ aMPWMR™^^M* aBJwPKF 

•Glory of the loot* as i t baa truly all tha delicacy of the last, 
Ha flower in also oallad the »Q»eaof the Autuen* at i t tuVenaa 
in levaasa? and laoaanar when usually thai* ia no omen colour in 
too garden, tic far there ia no other perennial plant that yields 
sucn a brilliant range of colour tones, fantastic flavor shape 
and height variations. Share is probauly no Honor toot enjoy* 
a greater world visa popularity than the chryaanthsaiUB. It ia 
found a l l over the Europe, It has been grown vlth gioat 
auooaaa ia Australia and -outh Africa and u naoh adnf aed ia 
Aneiiea. It ie the national Honor of Japan. 

According to Pal ( 1963 } Chrysanthwnai in on* of the 
Ifew Honors grovn on a oosajercial scale ia Indie, fa* aaall 
flower»cit scented variety ia ia great deoand, particularly la 
Peninsular India, for the decoration of tha hair of ladioa, 
for caking garlands sad for purpose of worship. Tim large 
flowered types are grown for garden purpose and ft>r o*hlbltlon. 
Viahnu ewarup ( 1963 ) pointed out that la our country, i t has 
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m i 9 4 economic importance aa cut Hewer for garlands, jejii 
•tc , llto fcarlcolds and rosea, fait is evidenced by the org*. 
nigition of displays of chryeanthaBua va*2*t&*® and flowers by 
the Agri-a>rticultural society in collaboration with the 
division of Plant Introduction, Indian Agricultural fleaeafoh 
Institute, Bav l*Ohl. 

In India, the cultivation of ohryBanthfflEUP has ftptood 
099T throu{£iettt the country with oonaldsrabia oopoantyfttftd area 
in the ^tatee of Saaftl Hadu, Karnataka, Andhra Prodeeh and 
Maharashtra ( wingb and Srivaatava, 1966; £eaalf 1973 ) . l a 
t-iabarasbtra, the ehiysai&iMNMi asa grown over an area of about 
150 hectares ( phadnia, 1070 ). She cultivation in xoetrietBd 
ocatly to f̂ercadnagnr diatriot. Phadnl* opined that the eajor 
cultivation io in drought-prone area and Is climtically idoal 
for the cultivation of thie Honor* Aehaiya and Patil ( 1972 ) 
atudiod the ooonofelos of cultivation ***& aaiittfc for tiff 

a(We^a|^F^*^WW^^Ww^^'a»*'^^^e^p ^0>0^ '^^P^^^^BHOF TB^MF aSW^*OWwOe| ^PaJHwl^*' OO^HM»fiF * W ^p^W WMJWJ^SOJO 

oo»!©roial value vith a net profit of mm **626 per ©ore. The 
flower U sold primarily in Pure and Boobay oartoV;. Tht flowere 
froo Ahmadmgnr dlatriot aro despatched «ven to distant aartote 
of Bagpur, î harwar, Indore, Baroda and MM* *be variatitB 
grown i s Ate^dmcar district are 2fcpyl, Pandhari SovajL, Plvall 
levadi and f&&. thus there i» potential Jo* increased area 
under this crop not only la Ahoadnasar dlatriot but also Is 
adjoining diotriots of Punt and Basils* 

A nuaber of <&seaaoa via. loaf spot©, leaf blight, 
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Hover o* blcesoo blight, downy nildav, powdery c&ldew, rust, 

collar rot, font rot, v l l t s , ray speck, crown gsll fcunouars, 

virus stunt, oosaic, aspergy virus ot©. he*® been recorded to 

cause losses in yields. Kany of tfesao axe observed la M i a 

and Haharaahtra, 

Daring the year 197Q, cultivators fro* Paine r faMoa, 

and Vllad ajo& In &hB&dn&j?*? distrl&t conpialnsd of tlse 

appearance of a disoaee on ebryaanthe&uB crop. t% appealed 

on leaves and Howeis and caused heavy losses rotating in 

the reduction of yield and ale© reducing the oartoot v&lws of 

tfao Hovers, rhe disease was also noted la the horticultural 

fasten at the Contra! Caopue of the University, 9m oicrosooplo 

examination of the affected parts ravealad taie pmmwm of 

Altoraarfa spp. £ao ( 3t9*3-*5 ) ro corded A foe roar la 

chrysanthsnl T. Schmidt and Altornarifi ftpnals Auct oil 

Alteraaria ftajftffflUfi (>*•) Wiltshire on C r̂yaajatboctta 

Jte&&!ilMSte»» ®»*0 *** noiwis smde the records but 

did not investigate into the disease problesi. ti&nae the 

disease ma reported for the first time free the area where 

It If frown oonaercially, the inveotigations wore undertaken 

to study the efKf&oBo&ogy, the cauaal organise, ite node of 

perpetuation and to evolve suitable control wmwm* 



 
 
 
 
 
 
 
 

 



Chapter I I 

REVIEW OF LITERATURE 



Chapter II 

1PTOW OF U3KRATTO 

Literature I«T1«V on leaf bll#it of chrysrjofclmsUB U 

briefly awejaiiaftd pertaining to occurrence and fungi associ­

ated with, fungicide! control, and other dlaoaso record* of 

ODX^&fitDBeUB* 

'SF ^ff^O »WBP OP^P eMWe™^ ^Waeai» <B* ̂ Www^^yjBp ^SP^^^P'^lp^ejMBpMia^W ^NP ^W'WP'TBOO • 

&# Qutelde India a 

flit first report of Alteroarla epp. on chryBantheBUtt 

ww probably from r>*n«ark ( Anosgnois, 1^*6 ) . Ilecrgaard 

( 19*1© } reported Alfcernarla »p. on Chryeanthesuc carlnatua. 
' v HHIIHml 1 l«l» 11 II 11 nil 11 i»l » 111 11 • null 1 11 i n — — — — — turn* ill IJIIi iliinmii»im»»«li 

Scheldt ( 193& ) reported /^tarnftrla ohrjeanthcpi co C, wmMmm 

in the Austrian Tyrol, According to Rodebaugb ( X963 ) 

AWllMtfii jfrllttH cou«»d blight of cfaryeanttecUB. A high 

husidity la t ie green house favoured too develop©Gnfc of 

Alterparta. simmm ( 19$5 ) «»*• the description and latin 

diagnosis to validate the Mo* & chroantheiai ®Ummm and 

Crosier for the fungus on £• gmffffiir Tawaen ( 196? ) reported 

that duet l i t e specks on the toy floret of chryoanthooUB noio 

found to be due to combined infection vlth StocphyliMB and 

Aiterrarla species. He oheerved that seat of the coawercial 

varieties were proved aueceptibie to the dlaaase. Ipideniea 

of the diseaee could occur when day and night temperature 

ranged between 70° and Wht and the flower remained noiet for 

nor© than 12 home, Sober ( i960 ) recorded Aiteraaria 
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• w i w w w w o •> i n i- • Mum tnin 11.111 uiimmumtjfimmmwmt) mu wn i— , nnii.in.rii.awii 

and Polish ( i960 ) reported Alteraarla tenma on 5. XittelJaV 
feJuda»« Cox < 1969 ) ot»«rwd « flower blight of ehryaanthtew 
4a aoata florida wad etated that the blight which caused heavy 
lejwe™"WP^^W ^ W P ^ ^ ^p^e^pejeeM^^e>^P^FWR ^ H P * ^ I ^ P P * op^^ efc^^^pj^^ ^^^ppear^p ^ P ^ P O P " W ep^*^wflwwP!^ e* ^ei'̂ iwpwewwĵ ^v^ejejejBjj eip*^B(BM*a 

growing season* H» syeptotas mm delayed 111 flooring, resul-
tent seme cent tiasue «aa petal necroala. ^qtermrla £olani, 

&• l iaHi ( &• &$U&§I& > ««d Steqphyimc spedee were 
associated vitb the dieeaae. I ngelhard ( 1970 ) observed 
' achochyta blight, rwt and three petal spot dieeoeeo on 
cuitivara of coBswrcial chryaanthecuBs, Differences n n 
recorded la the reactions of $2 cultivators to Inoculation 
***» Kycoepherella llagwlata, natural infection by luoolala 
chryeantheel and Hover petal aeorosla. Ifc classified petal 
necrosie into three types vi*. tiny spots, large spots sad 
necrotic petal tip®, A^ternarla sp, aporulated on tho large 
spots and on the necrotic tipe. HolcoBb ( 1976 ) reported a 
as* flover spot and blight of ehryoaataeaaBi in lW-„ Be 
claseified the ayeptooa and identified the causal agent a* 

*^e< w^i* e e e j a o *^MRP wee^np1'^ sMessar^s^SB o 
4ew«MMMiMiMMmi)M»NWM^̂  mmmmmtmmmmmmmm 

Boo ( 1963 ) reported Aits maris chr̂ oaatheEd, T, Schmidt 

ineltine leaf and hlossoa might of Chrysantbiretta indicia. 
iM**WI«i«l*JewwepilWWIWIIil<iiiliWii» vHnuQW, BWWWiWIIiWH. in'l K l W W W I l 

la his later report he ( 1965 ) recorded Alts mar i& taaaia Auet 

oa loaves and hlosaoas of ChryBanthewain Indjcms, orinath sad 

http://nnii.in.rii.awii
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ocmm* C 1965 ) reported ^Iternarla tonttjagtua <rr») v.utsl&te 

on leaves of c . cijaerarllfolluci. 

f*od©bau# ( 1963 ) reported that protective spray of 

Botran, captan or PSmltan gasp* good control of chrs&anttoviUB 

bllcfct and t&at tbe ilover susceptibility wae «©t related to 

nltsospa, phoitpfcaxufs or pofcasti mtr i t ion . !foasen ( 1965 ) 

isectieaed that, i&£ us« of overhead warring snoi&u be avoided 

or «faQxe tilts is impractical^.© glue© <2n»t& or cprayu aitotfLd be 

applied. Sober < 1966 ) stated that application of copper 

compounds» sj&nsb or ziWb to the leaves of t&S2$p&igL»£B 

SS*SSS when lesion f irst appeared and than at ?-!** day 

intervals provided afifc<pa«e control, lacreosiiic ventilation 

and reducing &**- aoount of overhead watering aloo leesened 

tae lttcidenct. Cox ( 1969 ) reported tbat lions r blight of 

cbrysaatnuciiB cotfld be better control-Lea by sineb, t a » b or 

daeonil tlmn caytaiu 

I E laboratory asqpcrinent^t ^Ini^s and I'Jlae C 19#* a ) 

evaluated 15 fto&£lcid*t» against five fungi eauBiag cSirysant!®ir.yE 

flower blight, Ste study included Alternarla al^nxxta, 

.cotryt&s einara, ItersonUia perploaans, Hyoosphaorella 

llnqulata and < teBph&HUB wsiearlUB. *h»y state a that no 

ow fungicide was outstanding at low concentration against a l l 

five fungi, but several perforEjed wall at higher ooncc-ntrationc. 

Captasol, cKLororaab, &aneoa©b and tbissic. appeared cost pro&sine, 
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la their later report i IW** e ) 17 fungicides wcr* evaluated 
to detenslEB tbeir effloser under field ftflfHtttfefi 1B eontrolliiift 
blight of cbrysantheeupj. They obeerved appreciable disease 
«|# l̂HMPIPfll̂ ||W||k ^V4VWMHI VnVpMV* <B^MWHMIHP ^B f̂l̂ WW W W m ^ W p a epasaja)rtî ia> W | ^ H N ) 1 P M M M I ' " ' '*^'*tBF SPe^ay 

•set satisfactory individual cbeeieal, Haneoaeb and Captafel 
else gave reeaomble control, but combination of tuo fungicides 
did not offer any Bajer advantage* 

Other diseases of chrysentheBiai : 

*• Outside Indls : 

v.alkden ( 1921 ) and cisAth { 1922 } reported Bacterlus 
tune facialis, while tikUes and Golden ( 1922 ) reported 
BasllluB aolanaosarue on ehr̂ antbe&un* CMfELot ( 1923 ) 
recorded Qeptorla ohry»antbwil and Oidiu* sp, Jorstad ( 192k ) 

mmmmmmmmwi'im mm mmmmmmmwmmmmmmtmn* <: m\mm <• w 

^* eJiaasawa''.gavBMKeiw *<s ewwaw 4FeMa»^KfcU^ap ^a?^(P"^'^w^^^^"^ *jpe» v w a • w ^ p ' ' w M M M a a ^HMMMP V^HPMMP ^ajesHie 

green house ornwBental plants and ehrufce observed la Boway. 

Be reported Bryaipfaoe olehorscsarus on green bouse end outdoor 

chrysantbrcuaa. fertl ( 192^ ) recorded CladoeporlttB. Hartin 

( 19^? ) reported wilt of ohrpejithettaB caused by ruoGriuy sp# 

••* *iHe113ttai elfeoetnm, **» j * * m^* < y&m > tepotteo 

Vertloilliug vilt* Heawi and aakaoura { 1927 > reported 

aegterift chrseanthsiaella and s. obtaa. fcorsald ( 1927 ) 

recorded leaf bls&eh of Shasta Daisy ( C* eastouc } caused by 

S- ehraeaiithe&tl* Dcata ( 1928 ) noted ilsSUsdiA era?* end 

^clerotlnia spp. Fape { 1928 ) reported rest due to pucoinla 
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cbryaaatfaesl. (Mmm i 1929 ) iBOlated selerotiBia tdnor, 

Onasawo ( 1929 ) recorded Urado ptnardtscR. VogllBo ( 1929 ) 

fee©*** wilt due to foaullaria tellunencU. **«» C 1929 ) 

ieolatad Fuearltts sSfiKUSft. HKUar ( 1930 ) psv® tfce ettoilogy, 

sytsptcm and control of tbjec destructive fungus diseases 

afffeetUag cbryeantbetBUtt la Qemaay vis* Mildew ( oliHwa 

ohryewithwaella ). rust < Puccinia chrycantbeiBi ) , 2»&t opot 

* S*P*orla chiygantbeceila ) . £ydew ( 1930 ) reported 

i t Has fO»o reported la Palatinate ( Genoany ) on £# lê eantawpUB 

**** £• ciigrariaefoliHp. Duploaais ( 1933 ) Isolated 

I pioocct* cbry*antt»wl trm ChrjaaathocmB «p. fxoc leaf 

eharacteriasd by circular brown-spots with a dark brown watgia, 

Gooetiees incircttlaBd by a pala-jcHow halo, flarcbal ( 1933 } 

reported Bole rotlnia fteMUAi*. septoria chrypantbeid, 
' 111 •ilimimii » i«. jam imn nil »'n. i •''•«•» w | r - 1 . ' m m i i n r n i T i .—i «• ill nil] 

puccinia ebraBaafchei»i* 8. roatrtiDii and Fu&ario- <H*fiffr»f. an 
11 ii—imumimi ii«''nmi—m mmmmmumi'mim*mmni.w m^-awni y *•» «tiw-w»wi W im*w mymmmmtmmmmwtmi, ••mm mm*wm*mtm&*mm* 

cbryccinthoowB. Van Dor Coot ( 1935 ) reported Cc-rcpsgoya 

^aro jaiaoi ( 1935 ) reported HaerophoBlna pbasfcoli oa largad 

C. circvMdggea. Oylar { 1937 ) reported Phytophtbora 

oryptopen caused black mck disease of osarguBrite i C.fmtaaoeiw ) 
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l a which toe leaves of tbc vhol© or part of the plant viited 

and the lower parts of the ste&a blackened, the roots ebowed 

a s l i^ i t browning, Further, tit reported leaf apot of 

©argue rite ( C. fratftseeiv ; caused by Xteaull&ria bollttsenal*. 

Gbe* ( 1930 )« Aivl̂ dBon ( 1©**0 ) , Greem ( 19^ ) , Ireeal 

( 1950 ) and Ksyor and Viennot { 105© ) recorded reepaotirely 

fjgftiftlfof aeai^lau. gw§a*6 *P., Segtoria ^acrospora and 

CyllndrotsporittB chryeaatheBl, Phytophtbora dract»3»rl and 

LntvlaKa fffillffifWP.i atohl ( 1952 ) mm brief description 

of sj&ptocs ana control of n » t ( Pucolnin cbrycantbosd ) , 

oUaev ( t a m » cfaryoaatHoiBl ) t blotch < **£toria mm$&am& 

gray oold ( BoUytie doera }. wlit ( fertlelHiMe dablise } 

and leaf gall ( v-orynabactsriup fasciaai } in c&@at Britain. 

Barkholder i& £U ( 1953 ) node nation of three previously 

reportsd bacterial blight of cbrysaiithomUB nwoly pecudoaonas 

Tem&n ( 1959 > reported ray speck of chryeantheemffi caused by 

t̂OEphylUfc floridaflUB on £• fconfoliMtu 2aenos **t u3U (i960, 
W M M M l i a H l k M M M M inn IIMIIIH » i » « UN ill i • • I • I mini Hi n III'M 1 IK W> W i l l i w 

imported Q&phalosporluB chryeantbeiEl on chryeantbGEUc eaueed 

by chlorosis of the leaves which eventually dry, pink longitudinal 

linear necrosie on the atea, latter turning leddieh brovn and a 

pink discolouration of the veaeele. Kef add© n ( 19Q. ) reported 

PseitdflBonas clcnorrl tax florist* * ehrvaantheeiiia **«M% stated 

that circular or el l iptical , oligitly sunken spots roach 1 em 

dlaa. and coalesce into large necrotic areas. Tte&e spread 



m&w 

upward from tat elder leaies, flower bud initctian also 

occurred. T» import of felloes { 1961 ) was t ie first record 

in Aoerlea of downy aildev on etatlvated chryoacthcaua cauesd 

*fr ^*o*ftOf* radii. Tylor ( 19*2 ) tidied Xteuteroptoa ap, 

Peterson and Speaeer ( 1 0 3 ) reported chryeantheiaus flyover 

rot amused by frusarlua triciactUB f poaa fi&3J»«e C 1 9 ^ ) -

Beds c&ntion about the control of Japanese ciar^etfa&l̂ lia rust 

caused by Fucclnia horiana and stated that rust piistttles vera 

killed 00 plantc l»pt at 35° lor 20 hours and **0° for 12 to 20 

Home. Slit leeoBPeaded tieatBsnt is 37° to M3#& lor 2© heme 

followed by application of Bomb spray. Vteraoulcn and %a 

Kestetn < 196W } reported teat PythlUB qttlpuw caused root and 

atcn rot of chrysantbaoUBi end stated that the control is Halted 

to prwntiTQ ceasurss. PrUlwlta ( 1970 } reported bacterial 

4 M M * ^ V WjNSĴ flBO # M ^ # S « » ^^••e'WWSOiP»^OBJ B̂JBS a£B»0n^P4O«^ 2I«S*JBSB«9SBS3SS JBw8lM»wM^?Tn3ril»TB SH^^ 

described the syfeptos* and get* details of leeomrended oontrol 

eeaaures. -chnclder and Plate ( 1970 ) described syoptoea of 

root and basal stem rot caused by Ptona chryBantheBlcela. 

Kaohaunora ( Xf?Q ) l isted the nost important dlsoosco of 

ehryeantbMiui and tbtlr oontrol. Grouet ( 1971 ) oade isentlon 

of problems posed at that tisft in France by fungal diseases of 

chryeantheoHB, Be dlacussod seven fungal organises 9 Tig* 

^sohochyta chrysanthwal. Botrytjs elitera. Pucdnla horlana 

pytbtoB debrjanue, ia&goctonla solanl, ^clerotinia olaor sad 

VertKd^Lllua opp, together vitb oontrol eeasures. Moneon and 



Dune* < 1971 ) gave brief nrrlov of wortc on chrycantbeeiw 

Bosaic, stunt, asperagy Tirww Including ajeptoGD, turns*!* 

salon, v&rl&teo culture and indexing. 1 oitB and aoplteitf 

C 1973 ) reported Fuaarlma wilt of cbrj*anthec;W3 &m stated 

that use of nitrate nitrofan dPeieaeed Hie severity of wilt 

caUBod fey | o s j g l » m*mm $ »P- J^I2©«8£§itA* ^©^ (3#*> 
reported Agrobaefeerlup tta&ef&oî iP « a@ the causal agpnt of 

loaf ana eteca tiaeottse on ebryeat&bectis. This was the first 

Ji^ff AWHWeV 'IP' ^BMPW O^eP 0*4P*'0Mi0> ^waWBwk *"e|BOWB(P^WB* C S V ™^fHp*0 *e»«^BeeVWflwO* ^ N H w A ^^^WBfcpiif'BPO|"%P ^ 4B*iP y ^P « 

stated that Itcarltta osyspora& f «p. traobeiphUut- audi *• 0. 
nilnimniim 1 I.I in !,'•»« n—KiJh ix l 1. I 11 im w w » I»M»IIHI . Wbm*m*mim•«» «•> «N> 

* »P» chryaanthfjci differing In their pathogenicity to oertain 
" — — J B « Mill ' Illlll—i ** 

cultiraie note mrwly recorded. Control erasures wrc indicated. 

&agaltiaxd £& j&. C 1976 ) reported stem tot «£ «%r mmm* on 

cfarya&ntbsBtts incited by PucarlUB solanl in uV»»A# mmA»* 

and Colhoun ( 1976 ) made oention about control of fj^S3@k root 

rot of chrysantherus by use of fertiliser. They stated that 

heavy fertilisation with nitrogen and phosphorus pare good 

control of root le t ceased by Pboca chrysantbccslcoaa. 

** In India « 

i.ubba Boo ( 19** ) reported wilting of ^kyreanthseiqa 

cinerarias foliia, aseocl&ted with epeefea of I.ut>aylite free 
1 1ii«iiirini |Tir.i-i1,fT,i.ii,.i,.n.. |n^..i... „ , . ^ ^ ^ , J . . . . , - . M [ | ^ r » ^ ^ * * ^ W ! " l w w *«'iu 

JUlgirU. rete&fJjA* ( 19*f9 ) ptporteid ^rc^-'pora 

chrycactbecl, Puodnia ongfeantbeel, pidlUE efcp®&ntb t̂4 on 

loaves of c^r^anthecuc »p. faaudeva C I960 ) U*te6 fmafim 
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so*, rhytopbtnora caebivora and Bblcoctonia solani on 
«WMWMWIIII|IWII limn .B i l l mil HI i 111111— mmmmmmuMi m ' i » n | w <wwnw—wpi—»n wupi.ww•*•»>«>•» » » I H M W WUMSWWWWT 

^eptorlft chrysantbepella on leaves of C. Indicia: and 

Oereospora chryeantbeisi, lusarltta aplan! Tar* BUSB, OJtfjUi 

ebrye&ntne&l» PtaJLlaotiota cferj^aBttietil and Kftt&octonla 

»oa*al on Ctoqmmmimmm »p. Banpaiiwii Gowda < X$&$ ) 

studied cone bacterial diseases of oraattental and vegetable 

plants in Madras state ( India ) and reported itJGudo&oma 

syrlngae lor tne f i iet tloe on chrysaotbopir Indlcats. 

Weneeyer ( 1963 ) recorded leptospbaaria nodes te, and FOeoepora 

richtopbamie on Cbrys anthems ricbterla. Rao ( 1$©% ) 

reported PhyjUpetlota, <frryaantb?5JL *& ****& of C, indlc* 

and Patvardban ( 1966 } AoroEporiuc sp#f Sanmr and > rlnath 

( 1966 ) reported new apeelec of otecpbylltta on £ . cJLnera-

riaajfollt*. % reported styBpfeylto mbarll M. s a m r t 

causing large black brown, irregular spots, 

lor ( I960 ) , QotlndUfJ &• < 1970 ), Prasada 

t l JBl» < 1971 >, Tbaknr and Bneain ( 1971 ) , later ik»y 

( 1972, 73 ) recorded respectively oidion chiyBactbeel, 

OBjreoepora chrysantneni, leveillula taurloa, It»arti» 

oolani, cole rot Itte rolfsi i and i»elerotlnia eelorotiorueu 

PatU and Kao < 1973 > reported a new leaf spot disease of 



t&ryeastiKtiue froa K&baraalxfcra ( India > oauted by ^ptoria 

chrysantbecelOA, Katarajan sad SitntftM* ( 1975 ) studied 

the fungi associated vitfc chrysanthBcuos leaf fcll#}t and Its 

control, i'hey isolated flftptorla otoeea, 6, chrysai&bgiaQlla» 

PattiMftili &w»*mmA sua m^mfam •*• 



 
 
 
 
 
 
 
 

 



Chapter III 

SYMPTOMS OF THE DISEASE 



In nature the diseass appeared as dark tram to black 

spots generally in tfc* region of loaf apss and aooJ*od@*s* 

He spots note circular aad oral to irregular having greyish 

brown concsntrie tings at the centre. The else of the spots 

vovfod iit dtenot@r sad imaged fros ^ ee to 15 *R* 2a notur* 

severely attacked l*ev*e developed large spot* which coalesced 

to lorn A large irregular nseretio patch, such necrotic patches 

Sere appearance us blight. the loaves dry-offf curled and 

finally dropped dons, synptoe also appeared on taoesce. ffes 

colour of too affected floral ports turned dark brown to black. 

Thu» the dlsoase dstorlatod the quality of flower. 

Cn artificial InoctOntlon the synptags appeared US days 

after inoculation by way of snail dam brown to blokixJb spots 

circular, or oml to irregular in shape, and t&tfigitod in about 

25 dayc« the spots vsys found scattered o?or leaf l s c im. 

Otasrally infection started fro» apes aad sages of the loaves. 

The t&l^ted leaves dropped dovn prematurely after 2$ to 30 

days* 



 
 
 
 
 
 
 
 

 



Chapter IV 

MATERIALS AND METHODS 



Chapter IV 
mmmtmmmmmmmmmmmm 

mmmm m mm& 

Isolation t 

CfcryBaatitftnBt» loaves ahoving typical s yep to*© of the 

disease vera c©n»cted froe thft Horticultural Fax© at the, 

Central Gacjpws of H&hatea FbUle Kriehi Vidyspeetfc, Satatri, 

These leaves vara then washed with tap mter so as to 

ream: dirt. After drying i s t ie air, the affceted parts 

vora cut into a*a& uniform pieces, disinfected vith ItlOOo 

«<iiiiifetfffl of aoreuria chloride for 1 to 2 islnutec sM then 

waebed la three change* of atari!* water in order to teaove 

tracec of the disinfectant, tneee pieces wife t k n planted 

la petriplatea, poured with potato doxtreee agar vhich ma 

previously eteriliead at 1£ Ibe pxeenur* lor 15 Bimtes, 2b» 

platea were then incubated at toon temperature ( 20-30°C ), A 

typical grey to olive-grey iungu* growth *&* ofceerved on the 

third day, this growth vae transferre* to potato dextrose 

agar slants and cultures vera ajaintained on i t for further 

a todies. 

Pathogenicity of the fungus was proved by inoculating 

on* aonth old auetera of the chryeanthacua. Plants of 

chryaaatheeHB mm raided In earthen pots, filled vith 

sterilised toU, Plants vara inoculated ty spraying fifteen 



day* old culture with good conidial and mycelial growth of 

the fungus. ££poie and oyoellal suspension was pr©pa*od In 

ster&iaad water and sprayed en plank with tin help of 

autoniaer. The plants sptaysd with sterilised water served 

as control, than* pot* wove kept under «ot*t cbncfeor for $• 

hours before sad after the inoculation separately. All the 

Inoculated as weH «t control plants vera transferred to the 

glass hens* bencheo for the disease developoent, 

as isolation : 

i a isolations mm sad* froo the artificially Inoculated 

leaves* Cttltare obtained fro* relaolation was trans Jfcried on 

potato dextrose agar slants for eospnrtson with original culture. 

Host Senas « 
•Putin) wi m**mm^v<nmmBBm* 

Boat range studies wore undertaken In ordsr to determine 

the ability of the fungus to infect other plants bos idee It* own 

host. The chrjeantbBBsUB belongs to family coppositaa* fife 

Blasts frees this fasHs' and other eeaaan&o slants' were Included 

i s the study, fas plants to ha tested wore raU&ca in 9W height 

earthenware pots fi l led with sterilised so i l . ©» aenth old 

plants so raised wore inoculated by spraying spots and oyoellal 

suspension of ths fungus, fhsaa plant.* were then kept under 

moist chamber for ?M home before and after inoculation and 

they were subsequently transferred to glass house for observing 

the disease ejwpton*. Adequate control plants for each host 



ay 

mm • !*• providM, vbich vers aleo opjajed with sterilise 

water. Periodical obeeiratione upt© one nontts wore recorded 

and are given in lata© 1. 

fas object of tbi» study vac to find out the met!*© 

perforeanos of the selected varieties of ehrysantfaeeus against 

/atermria s». The available varieties of chryeaatiiefiW mm 

obtained torn £•&•$» Bimyat Bag, Aurangabad. £b*s sue&rs of 

these varieties vers planted la sterilised soil filled in pots, 

iban plants mm about *•• •ontba old, they mm inoculated witb 

the fungus as usual. The plants mm Isspt Sfc bo^re prior and 

after inoculation in the eoist chaeber. observations on the 

nuRber and sij© of the spots, mm periodically rccoraed la 

order to find out toe reaction of these varieties, foe s i * 

and naaber of spots mm considered in judging the varieties 

but eost important consideration* ver* stssseod on gigs of the 

spots. lbs following eoore card was prepared. 

mm 
w IMII. mmmmmtmrn m*mwMm**m&lm*'ct?Mm*>ir!*»'>>i iJMi#W'<*.-«*imww«»IM!ili)i KWW^WWiM—IIW 

^ecriptlon Siss of 
spot 

P<?r feasance of 
variety 

I £b infection 
II Pin point sgots, covering 

area of 10 % (appro*.) 
of isaf. 

& Highly resistant 

Coats* 



28 

I M W N M M I M W I P * 

Deocription Glue of 
090% 

III aifibtly elongated to 
circular spote. Total 
number of spot© covering 
29 $ 3**f ar*a. 

am 
covering a leaf area of 

f aigger typo of spot© with 
big patches covering a l«af 
area of 50 - or sofa 

B 

D 

rerfonaanc© of 
variety *WW««i t * , » ' -^sie^w, *. < 

Mode STitoly resistant 

fco<2cratcly 
BmmptfSm 

Hlgttiy aucoaptibie 

Performance of variety along vlth febetr raalstaaoe is preeented 

In labia 2, 

Tba studies on cultural character© of tbc funguB vers 

undertoi*n vlth the object of noting the growth behaviour and 

also to note lie cpoiulation ability on different cultural 

oedia. For this purpose following @edSa weru tried. 

1. Ooon'a agar 

a* Ceapeck*e ajar 

3* Bbot loaf extract agar 

h. KirohofPs agar. 

5. leonlan*e ajar. 

6» MM agar 

7, Nutrient agar 
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9. Potato dextroae ajar 

10. Hid**** agar. 

Tbe above tsadla were pcop&rad according to tfeo standard 

Kathoft, a tor Ilia© d at 15 lbs preaaura fbr 15 clnatcs. JMy&t. 

cats pates net® poured for each of tbe eedia and these plata« 

wa*c than inoculated vlth uniXbiw bit of stycelittE uith the help 

of oork borar. Fraeh culture of saren days growth *gs uaad 

for inoculation. The laocuiatad plates were then Incubated at 

rota teaparatui© ( 28-30°C ). ObBarrations oil colony dlaaafcar, 

aporutation and growth characters were recorded cfter f daya. 

Big***** ( 1912 ) "colour standard and colour 8oaenc>tarett 

vaa followed Ibr da&crlblaR the colour of tb® colonics and 
^W^PW^^ ^W ^ • • • J ^ ^ ^ ^ ^ ^ ' T P " ' ^ ^ * • • • •fr^P'-^PF ^pp^"^^^ l^tqpW ^Pqppr V M ^ ^ f t ^^pp^^^ ^P" ^P^^PP^JPP^^PPJQP ^ ^ W ^p'̂ p^m r̂ P̂"̂  «Qp*pPP^Pjp19PPWPP*r^ ̂ ^ ^P^pPIPPjpjl 

su&stratu* nyccllwa, Tba result© arc given In laole 3. 

Spore GarsLixiti>on * 

studies oH the go ruination of conidia mm undertals&n 

to note tea mill, Uao r»qui«ed and ©fftoot of different 

substrata, on gi»iaatloa of conidia of the fungus, lor thla 

purpoa* conidla securad froa young culture of the fungus grown 

on potato daxtrose agar was placed la a drop of aaafe oubatratu» 

on a mmv glaaaf aaatd thoroughly and tha oarer glass una 

placed upside down over tte oavity elide, Tbeae ware then 

placed la sterile petridlohas with thin layer of aoiat cotton 

^waa • • • ^ B w a ^ w i ^ a a aO'V^̂ HMpanM'psp̂ aar a *" «OXVIMM> %r^* aPa" ,oji^oj<a^"'Ojoapw V P * " *P ™a aiatsa(»'^^wi^(Saawi"'Tpa aw a* 

roan tcoperature ( 28-30°C ). Observetlona on £C ruination 
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paroentaoe mm recorded at an interval of two hours, and 

results Mm given la Table **• 

Morphology of the fungua s 

Morphological characters of the pathogen grown on 

potato ctertro&o agar were studiad. Slide cultur: tcchnigua 

vol followed for preparation of clldso. Mycelial width, 

saptatlon and conidlal oeaeuraoentfi note tat*n after seven 

days of growth, separate elide* were also prepared for 

oeaatifeaent of conldia froE 20 day* old culture. F&m slides 

vera prepared and randomly ©elected 30 conldia frota each slide 

were usoaaured. 

Physiological characters ; 

tmymtam growth relationship : 

studies on tosparature growth reiatlonehip verc uofrr-

te&en to fenov the optteue, amicus and caxifjuc beoperafeire 

required for the srevtb 0 f the fungus» For tblt purpose 

potato dextrose agar wedlUD vaf: used. The atex&Ued radius 

was poured ( 20 nl/plate ) into duplicate pletee for ©sen 

tsisperatttrc. Plates vara inoculated with unifozt bit of young 

growing culture of the fungus am lneHbatod at 0°$ 5°, 10°, 

15*, ae^t 2g°f 2fc»3flP ( toon tenperature >f yf aa& k&C for 

7 days. 0b©orTFf.tloi» on colony diae*ter end sponO-ation vara 

recorded and revolts *ie given la Table 5. 
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Utilisation of carbon coBnounde « 

Thia study was undertalQBn with the object to know t ie 

ability of fungus to utiliae different carbon sources, A 

basal synthetic SB disss* Hlobards* agar wlttwmt sugarf was 

prepared, fci liferent carbon coBtpounde were added to the basal 

pe<Slll» on the oolecular weight basis, taking cucî oec as a 

standard In the BAafeajftf** rnedias. .Media vere storiltspd and 

duplicate plates for each carbon compound were potaed. The 

plate© note then inoculated vith an tniffete bit of 10 daya old 

cultuxe and Incubated at ro©a teoperatur© C ?9-30°C )» Basal 

esdtiss without sugar sewed as a control* Observations on 

colony disaster, growth character*! and sporulation wets recorded 

after 7 days and aje given la Table 6. Following carbon com­

pounds were used for tho study. 

1. Arablao*© 

a, D-sy&aae 

1, jjcrtroo© 

2 , Fructose 

3, r .camitol 

^a*^a a* •'^HBP^^B^iiWpWWBwWa jdpHBPw^* * 

1* Lactose 
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2* Kalteso 

3* Sucrose 

HI* Trisaocharl&a J 

1. Hafflnoaa 

IV* Pol.ysaecbartttoa i 

2. Glycerol 

3« Control 

Utilisation of nltroflBnonc caBponndB * 

fn** ej^erioertt vss carried out to fine out the ©fleet 

of different organic and Inorganic nitrogenous ceppounde on 

growth and eporulatlon of the fungus, for this puxpooc 

Rich&rdB' nediuo without potaaslufi nitrate was *m& m a heeal 

oedlUB, distributed la 100 nl allejoote tn 250 nl irlsnoejer 

floafc*. The adeQUote quantities of organic and lnorgnnlc 

nitrogen compound calculated on oolecular weight basic Just 

to give nitiogon equivalent to potass Hia nitrate of the 

iilohordB* nedUm were added separately, to each flask. 

liicharde» codiufc without pefeaseta nitrate »ei»©d as a control. 

Those Oaaks were then ate r i l l e d and poured duplicate plates 

lor each nltro#»n compound, inoculated at centre with unlftons 

a4*e of ffunguo bit and incubated at rasa tenpointiii© ( 28-.30°C ), 

for 7 daye. dhseifatlon on colony diameter, sporulatlon and 

growth ehar&cte** etc. mm recorded. Iha recuite are presented 
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in Taole 7* Following nitrogenous oowpountte net© UBod for 

the studias. 

1. mnmtm nitrat© 

a* > camonltts tartarate 

3« Aaaoi&aB sulpliate 

V. ^aponlttB oi&late 

6, Magnesias nitrate 

7, Potaasltfc nitrate 

8, Sed&m nitfat© 

10. Control 

insyun production « 

f n© ejQBjDatlo activity of the fungus ao cvKfcnoed by 

tl» promotion of extracellular eoEycseo la tfce culture t*dia. 

Heed ( 1915 )• for this purpose & basal cedtuc of tbt 

following composition was prepared. 

1. Magnesias sulphate * 0,5 g 

a* Potas3i«fc dihydrogen • 1.09 g 
phosphate 

3. PotacsiUB chloride » 0*5 g 
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K roiTOUS ©UlphBtO m TlMB 

5. Agar • 3© a 
6. DiBtillftd water * lim WL 

Tat Estdtiti did not contain say carbon compound SUA 

bencc, doee not support any funguo growth. 

Tb£> etocl: sdution of a©©*© t^diuo was distributed in 

100 ia aliouota In 250 »11 rl*HD#yer flue lis. fao fallowing 

8j»olatan were added separately. 

X, Potato starch a g 

2* I :gg albaain 1 g 

3. Capetn 1 g 

**, Gelatin 1 g 

5. Asparagin 1 g 

6. Cellulose a g 

Tfc* mediun voft fttar£Ua»df pour*d la a&g&loate plates 

for each ejfcolates, Inoculated and incubated at room tea$ti*~ 

tui© < 28-30°c ) for 7 days, omnoculatod petri^latea aerwd 

oa control ia each ease, the production of ones©® «ae fudged 

cither by colour reaction or by ability of tho fungus to grow 

on * particular ocBpound, which was added ae a sole aouree of 

carbon in the nottaa. Those raeuita am presented in Table 3* 

1 fjfeetef hydioeon ion cone* ntration : 

Sao growth of the fungus ia culture aftdia m influanced 

by ite hydrogen ion concentration ma studied oil Pdchnrdo* 

l lould aodia. 
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?tt© atock solution of Richards • liquid t:cdt*3 was 

aiopajos" and distributed la 100 mX quaatitiee la 2?0 at 

Eriaaaoja* flack. The mMm was adjusted to different pH 

•alms oolorli&trieally by aftjtimr to It aimioxlisato omaatitlas 

of a/10 sulphuric aoid and/or 11/10 sodium bydroatide solution. 

The test tHfeea fi l led in vitfc the E*diu& for each p© volae 

nolo sterilised along vlth tae flask at If Use pressure for 

15 minutes, after sterilisation tbo final pB of th® yedlna 

l a the flask was dete mined accurately by tee tine tb© soaple 

solution from the tubes vitb Philip's pH otter* fbns# flasks 

ware then inoculated with the fungus bit and Incttbatea at m a 

teaperaturs ( 28~3#*C ) for 21 days. 

The aycelial oat as* separated free the solution with 

the tolp of f i lter paper and dried at M*°C until a constant 

weight was obtained* The weight of the dried eyoolial eat 

ObtalnDd at each pH lovel is giten la Table 9. 

Therral death point -. 

Duplicate tubes of uniffora aim and shape were filled 

l a with 10 al of potato dextrose broth. fbese tubes mm then 

sterilised and Inoculated with aa unlfora bit of young growing 

culture. The inoculated tubes wars kept la water bath at 

constant temperature of 3$°f M>°t k£>f %P% *5°f 60°» ©*° sad 

70°C for ten itijaites. Aa uniform and constant tcoporature of 

water was aaintained by contlauowi stirring of the water la 

the water bath, h test tube with potato dextroce liquid oediaa 
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WM wed DENT leaping the tberaooeter for reoor&lag teepera-

tanu After aa oxpceer of 10 oinutao at % parttcKLar tempe­

rature, ttiofta Hire laaedlately placed in cold vater and then 

incubated at woe teaparatar* ( 26-30°C ) , The observation* 

on fungus growth vote recorded after ? days and aso given la 

T»ble 10. 

Efficacy of funglcldeo £ 

IS 3*I«E *•»* 

Although evolving resistant varieties to different 

disease i» an ideal oetfcod of dleaace control, the task of 

evolving raelfitaat varieties by breeding tavelvcc tcclmloal 

ski l l and long tern aroduoui investigation often loada to 

unaueoeeaful attempts due to •ovoralfteaaone. 

l a absence of lesistaat varieties tho at£t boat 

alternative to resort to cheeieal method of oostrdl, ualah 

ie being followed oa an extensive scale in natter of crop* 

al l over the world* Saint over different flngteifee aad 

antibiotic with the object la view, 1» X&iai toct was under­

taken to find out the efficacy of dtfforsat funGicidee aad 

antibiotic for oontrolling the leaf blight of t&ryganthettua, 

lollovlng fnaglciaee aad antibiotic wore used for trials* 

a* CtenUal nee© - ?lncion K&agaat&e ctbyleae-
bis dithiocarbeEatc. 
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b. &ett*a tngrotilont 

o. Concentration wed 

6. nam of the f ijo 

«• Chemical an» 

©# Active ingredient 

«• Concentration tared 

4* Haw of ttw fifD 

3« Ditham z-78 (2in©b) : 

a. Chenical nasso 

b. Active ingredient 

o* Cooccntsafcioja uaad 

4. taft of the fir© 

a. Cbecical HUM 

b» Active ingredient 

c. Concentration w«d 

d* Ban* of t i* f l » 

&• Ch&sloal nana 

75 $ vettabio powder 

afooo pptt, 
IndofUl ChccicOe Ltd., 
Bombay. 

a, 3-3inydro^-carbo»nilido 
6-e©thyl l i - l , >f Cxatbilln 

75 : ^ t tab io powder. 

1,000 PPK. 

fitHlfta India l t d . , Boebay. 

Zinc ethylene-bisdtthlocar-
bamat# . 

75 ; wottobio povder. 

2,000 PPH. 

Indofil l Cbcoicalxi Ltd., 

I-irat. based organic 
fungic JLda. 

3© % M2» 

2,500 PPK, 

CIBA India Ltd., 

S ( 1 , 1 , 29 a tetrachl©-
roetbyl) Ttdo-WCydolBaoane 



b, Acttw Ingredient 

o. Concentration wed 

d. lam of tte tim 

6* AurBofUngln ; 

ft. Chemical mme 

b. Active i&gxedtent 

c. Concentration i»«<t 

d. H&ae of the firft 

7* ?ytoa*n i 

ft* Cbe»ical aar© 

b# Mt$m ingxwdiwit 

d. SUM of the Urn 

ft* CiiiDftioiwL wwwifr 

b. AotlW ingredient 

c. Concentration wed 

6, Han© of the fir* 

90 | wettabio powter. 

1,000 PPH 

Itelliee India ltd,,Bombay. 

It-^ethyl r-afcia© acetophB-
none and u ĉotsâ lnB • 

70 j? nottobie povder. 

Picpr i , PUBD, 

G&DBftr oxychlox'ids 
$0 # wttabie povder 

3,000 m t 

Irttfojaoor© dacKiORl Sim 
ronufticturins Go, l td , , 
Alvaye. 

ietracbXoro isophthalonitrile 

?$ $ wttabie pov&r 

2,500 PPK 

DinBond Snoesrook fwdtj* 
Ltd,, Bonb&jr **00 038. 



9 B 
my 

9« ZJJPB© s 

»* Cbeaioal sane 

©• Active ingredient 

d, i m of « * fl i» 

10. I0.ito*-50 i 

to# Aetlvo ingrodient • 

c. Concentration wed -

d« HM» of tbe firm 

a. Cfcealcal moo 

©• *ctiv© ingredient * 

c. Concentration wad * 

d. iom of tl» f i n 

b. Active Ingredient •> 

c. Concentration wed * 

4* Bast* of ft* fim 

21nc dis&thsl Dltfeloearbatsata 

SO # vattabie powder 

3,000 PPM 

BaXLia* India Ltd., Boabay. 

Copper oatychloridD 

50 # vettabl© powder. 

3*000 FfM 

-andos Indlft Ltd*, 

2 Otetnoxy-carbamoyl )~ 

50 g wattabie powder ( St 1» 
fureulated m a lettable powder 
containing 50 § «uU/fcg ) . 
1,000 PPM 

UBf India Ltd., Ifcabay. 

o, 0,i)Hjsopropyl-^-^bnayl 
thlophofiphata. 

30 |C wattabie powder. 

1,000 PPK 

Peatlddes India Ltd., 
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*3« Ben?*** -

ft, Ctoeaioal nave ~ B»i»»yl-04ethyl-l(l^wylcarbatsoyl) 
2-bfin*l*sida*ole carbarate). 

b. -ct i^ ingiedient - 50 # watt able powder. 

o. Uoao&ntration used - 500 PPM 

4« itfioe of tt» fii» - Agronorc l td , , i&ngOcic. 

Potato des&fase agar was prepared and distributed la 

100 nl lota of 250 aa Er2*«»fer £Las*s and sterilised. After 

sufficient eoollae !*•• UO°C, to each of the flask csaoujad 

quantity of diffleient fungicides and antibiotic of the 

raeonended eocw»nt*ation was added and shafets thoroughly and 

than poured in duplicate plat** for •**© cbeoieal. the plates 

mm Inoculated with tha young growing culture of the fungus 

and incubated for 7 days at roan teope nature ( ;*t-3Q°C ) . 

Plates with potato dextrose agar without fungicide servs<2 as 

control, observations on colony diaesetar and eporuistian ware 

leooniad after 7 day* aftar inoculation and wei&te axe given 

in Xabla 11, 



 
 
 
 
 
 
 
 

 



Chapter 7 

EXPERIMENTAL RESULTS 



Chapter V 
IftiillllllllltiMiHHIitlliiwil'WIlHIIII 

Isolation and pathogenicity of the funguc : 

Iffftlffltlliitll * 

Isolations *»r* BOO* frees discard loarce of chrjoantbiieUB 

depicting the typical ayBptoBsft. The culture obtaimd vote sola* 

talnad on potato dftjttrooe agar slants for further studloa. 

Pathogenicity : 

CB artificially inoculated plants eycptoce appeared 10 

days after in&cttlatioa. fat disease saaliistod as asall circular 

to cnral, Irregular, brown to dark brown or black spot© Ejeaauring 

5 to 3 as ID diawsUr. Sevoral such spots coalesced and forwd 

h% patches or necrotic areas, ooasttrlng 1^-20 BE i c dtawater. 

lew leaves ahoiioa tligfctaning after 1$ days. Generally 

inaction starUa free the apex and ©dgea of tte leaves, The 

syoptoos developed due to artificial inoculation VBIO sinilar 

to those obtonod under natural field conditions (Plato-J, IX), 

i ©isolation* mm mate fro» artificially inoculated 

loavas which yielded the fungus Identical lit a l l respects with 

tho original ctfLtvre* 

Host ftmge • 

Ilae results given In Table 1 Con page 32) indicated that 

Btia|ia f Chilli, Cotton, i*iblia, Sunflower and fotmio nose found 



PLATE I 

> 

D H 

P a t h o g e n i c i t y of t h e fungus 

D = Diseased p l a n t s 

H = Heal thy p l a n t s 



PLATE I I 

A B 

Nat u r a l in fe c t io n 

A = Bios s orn 

B = Leave 



Tabla i t Host range of the pathogen. 

ar»So» mm of the boat Infection 

X* Bajra (rejonlfjtug typholdee% &t*nf•} 
2. » • » ( £|ffi^tt» jayE^Lg, u ) 
3. Btem&l (AbBlnoachu* asculeatus. I . } 
if. StfcMaX ( oylaroa f&ggggnji, l , ) • 
5. Cabbage (Br*fi£«6 ^EiXiSift w . £&£j£a|gv l .> 
6. CaullHowor (Braaeloa ol«racea Tar.botrytlg «!•) -
7* Chill i ( Capslcup amuB, l . } • 
8* Cotton < Gosgypitts arbortup, I , } • 

^WWWOWWHWfcOT mi.I M i * . m m . VtHMNMIMMHHM * 

9. Coriander { Cortandrop BRUTMB. 1,} 
10, Dahlia ( flahlla •ariabll l* . H^F.) • 
11* Groundnut ( Aracfci* hypogaea, 1 . ; 
12. Guar { CsftaopfliB ttftragonoloba, Taob.} 
13* Jowar ( wor îmt vulgare. Pero) 
X»*. tisafctan { Phftgoolus iifilffilfi, fcacb.} 
If* iAiao ( jna say»t U} 
**• ftetta ( Irlggmlla £g*&££tf2ISt»t U ) 
17* M«i ( Pbaaeolug radlata*. L.} 
a®* *•*» < r*f?ff • • t i w . u) 
19* SataoMir ( Carthaaui tinetoriui, L.} 

ai« suanhwjp ( Crotalarla fono»a. 1.) 
22. Tag»tfis ( TagafB agacta. 1.) 
S3* Xotato ( Lycoparalcua aoctflentw, Mill. ) • 

2̂ » Xu» ( jg&Js&Jft fi&LSfi <*• > tt i l lsp,) 
25* 9fl4 ( Phaoaolua nnngo« I . ) 

• • M M K M M I » Blilja.ll * 

26, whaat < TriUcuo aat ivt i , 1. ) 
27, wal ( mttfm 2§^§£t *•> 
SB* zinnia ( Zinnia alangam, 1.) 

Sot* t • • Positive infection* - » Ijccnttve infection. 

http://Blilja.ll
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infected by the fungus* besides chrjsantheeuB. This showed 

that the culture rater study was pathogenic on s i s hoot plants 

besides cbryaantheisUB, whll« i t vafi non-pa tbo&mlc on ths 

regaining 22 beet p lant s . 

Varietal Basle tone© 
«%BWt«l'mWWi»H l IIMIIIH 

Tb© restate in Table 2 revealed that variety Golden 

^orwar was fount to bo Bodesstely susceptible while reBWdLning 

a l l varieties via, Barbara Phillips, Co mat ion Itellow, Cardan 

state» E.V. west, fiajav mudi* &aov queen, î urpxlce u*im*j 

and 2&pri ware found to be highly sueoeptibic. Ho variety «•» 

iasua* or resistant. 

Table 2 t Belattv* perfonsanee of chrj*anthe«UB varieties 
*emti*t B£833B£te •*• 

Sr» Hsae of the variety inaction -ice of the 
Bo* spot 

1. Barbara Phillips Highly auecoptihie D 
2* Comation yollew Highly susceptible D 
3. Garden state Highly susceptible l 
h. Golden Darwer Moderately suscept ible C 
% H*t* m*% Highly suscept ible i> 
6 . a*4* Highly suscept ib le D 
7 . I«vadl Highly suscept ible i> 
8 . sag* <*neon Highly suscept ib le X> 
9« Stuprlfto D*oreay Highly suscept ible a 

10* 21pri Highly suscept ible D 

Sot* 3 & m Highly resistant 
B • Moderately resistant 
C a Moderately susceptible 
P • Highly susceptible. 



* 

The restate presented la Table 3 ( on pag® 35* ) Indicated 
that the colony was circular having Irregular nargin ana alive 
green in colour. The rate of the growth was slowest on Coon's 
agar, Cgapeck*s agar, iaonian'e agar and fnaifAtam on Kirchoff*s 

^ P P g H p W e * aP^WW^awiajllrWW^^^pfc ^^^Br ™'^ep* l^I^O'aHeeNe ^ H ^ ^ ^ ' • ^ r a ^ ^ e S Vjp ^••^PW^jp <M>^^BWagji^^P^^ Sjttpep™* ^ ^ ^ ^ ^ ^ a ^ P ^ ^ * ^ I^^P^ 

Kirchoff *s agar, Hg agar, oat Mai agar, potato dextrose agar 
and nutrient agar, the dovelopeent of aerial byphae von on 
Kirchoff1 e agar* Thar* was no aerial hyphae on other eedia. 
Concentric sanation wife found on leonian'a IHM? and Kirohoff*a 
agar while ring formation at the periphery of tho colony was 
noted on M2 agar and boat leaf extract agar* The speculation 
Has a*ast on leonian»a agar, Cgapeclc's agar and WOOD1 3 agar and 

vp*^epeew^^w^HBPP I P P W ^"amp^pawHse^a ei#^^ appgejP"Ma a} M^F^/F^^^^^^^^^ W^^PT a^*^PiO/^e^^^^p^ wa^a^^pei' ej[ • * * ^^p^pep^ea^'^^a^^^ ^fPgejeaMS 

and host leaf extract agar ( Plate i l l ) . 

It is concluded that the fungus could have very vide 
range of aoiection in deriving nutrition. The growth and 
sporuOation however was good on Kirchoff *s agarf dchards* 
agar, potato dextftesa agar, nutrient agar and host leaf 
extract agar followed by oat seal agar and K£ agar* on 
reselitlng ajedla growth was poor with moderate to scanty 
snorulatlott. 

*^ne^waj i^w ^pnPMSe*sewo*e9K^ejB)ej^eo} * 
• • I I •lllllOHWIWIIII. Ill >••-.«.!.«•*. ' i * • » , . • , • • 

neaulta given in Table fc> Con page 27) revealed that the 
germination was noticed before two hours and alnost completed 
at the end of eight home* Gem tubes were eettfging out fron 



PI4SS III 

Growth of tl» fingiiB on dtfltewnt ctatuan s*4U 

i* ii&flaupfli * aoar 

2* iAOttaa** ajar 

3* CaapiflkU agar 

**• Klicboff •• agar 

f . Coo&ffi aaa? 

6. H2 agar 

7* ?«t&te Aifcuaa* agar 

8* Stttygftat agar 

9, Oat e*ol agar 

10. Host laaf ajcfcinct agar. 



PIATT1'.. I l l 

# 

18 

a ^ " 
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Tata© 3 f Cultural character* of th© fungus on different oedia. 

8r« Bane of th© Bean colony i>poru-
Bo* eedia die*, la as letion 

after 7 6&jf» 

Growth characters 

1* Coon* a agar M • • 

2* Ceap©ok*» acar $1 

3* Host loaf extract 71* 
ajar 

*»* Kirch©ff»a agar | 0 ^•^i™ 

5ft ltfoiilj*B*tt sump 62 

wr«ia*»--"W''*w^\Vi î*i*ih«* 

Colony flat, circular 
with wavy ears !»$ 0ea» 
olive grey colour at the 
ct-ntre, cyccillw poorly 
developed, no aerial 
byphae. 

Colony flat with Irregular 
natgla, dirty white in the 
centre, olive green colour 
around the centre, poor 
eyeellal grov^ no aerial 
hypha®. 

Colony £Lat« circular with 
entire ocrcin, olive black 
in the centra and pale 
olive green at periphery 
villi concentric ring at 
periphery. Hotieinte 
©iosllal growth, no 
aoriaJL nypnae* 

Colony circular with 
entire tDarnin, pale 
brown at the centre, 
olive fieesfali grey 
concentric somtion, euh-
etiafem odour change to 
pale «ragoy ®7t&llxm 
Eoderatc with oorial 

throughout the 
C 

Colony &&t with irregular 

green with concentric 
gonatioa, olive grey eoloui 
at periphery poor Mycelial 
growth, no aerial hreltae. 

Contd** 



Tata© 3 (Contd. 

£r» Umm of the fcean colony %©**» 
&*dia dlaa. i n o » latlon 

after 7 days 
Growth characters 

^^ ^e ^Hfc ^^^BH^^^^^ 

7. Nutrient agar 

8. Oat aaal agar 

9, Potato dextrose 
AJ£&r 

10. iicbords* agar 

81 • • • Colony *lat circular with 
wary taaretn, dark olive 
green and olive §sey at 
periphery with concentric 
ring at peripbsry»»ycellw» 
poorly developed, an 

6® ++** Colony circular with 
entire serein, dark olive 
olive groon at periphery. 
Moderate tyccHuo, no 
aerial hyphafc, 

76 •*• Colony Hat and circular, 
dark olive green with 
olive crcy at perlphsry 
saycfclial eroyth poor end 

80 • • • • Colony circular and raised 
with entiro margin, concen­
tr ic aonatlon bavins dark 
olive gs*@a colour with 
olive grey t o whitish 
Byceliwc at peripl»ry, good 

hyjjhea, 

85 •*•• Colony circular with 
irregular L-argin, colour 
of the color.y olive green 
with olive gf©y at peri-
phery w^mMxm growth poor, 
covpeot, no aerial hyphae. 

Hote t 
* 

* * 

• * * • 

t i l l , 
scanty. 
Hod© rate. 
Good. 
Abundant. 
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both the ends @& wall a* free both the sidee of conldia. 

tfaxlsuB aavan pgntuhta war* observed. Cfcrotubco started 

branching after 6 home fro» esargence. The hoet leaf extract 

was the heat isftdlaie on which BaxlsUB ntrnliiatton wa® obtained* 

followed by tap water, 2 per oast sugar solution, 1 per cent 

sugar solution, potato dextroa« broth, sterilise water and 

dJ£t£12ft& Hater respectively ( Pl&t© If ). 

labia ^ t Garalmtion of nonlrtta on diftyrant auhetrata* 

&r* Sane of the 
So. ettbatratum 

1. Ifeefc loaf extract 

2. Potato dextrose broth 

3. lap water 

h. ~ds til led water 

5. wteriiiaa water 

6. sugar solution l $ 

7« -«aar solution a J* 

T 
%ĵ B¥#fc VntpiMHwwwMJijplMF 0*x *awa W ^ " da 

hours 

W5 

32 

35 
»*o 
a* 
W2 

7** 

60 

Me 

JP6 

92 
JUL 

7© 

60 

7D 

100 

7S 

70 

72 

60 

K»Ml>iMiwi).|i!i]nw«n*iMi irinn «mnfiwwiwnpffWMWWfr n»«m>mmMMm*ftn'iy*mim «'i-*w*#wi*M»i«i»-o-w^»-.<to*»)wM wwK^nwnwk^AMw^i 

frtat fungus i 

The Dorphological characters of the fungus Tic* Eyoelittss, 

conidtophorea and eonidia wave studied free the culture grown on 

potato dextrose agar and also Iron Infoeted host* 

The fungus produce good oycelial growth la culture isodia. 



P U T ? : iv 

Photomicrograph showing the germination 

of conidia of the fungus under s tudy 
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The young ayoaliaa wa poorly aerial* hyaline, ccptato» and 

irregularly branched, turning brown when old ana eoaeux«d 

*»»»3 a (3*12 - 6,2** a ) in width, 

Conidlophoiafi «R*r0ed froa boat tissue either singly 

or in groupe of 2-5 with proalatat apical scare, tbay vera 

short, straight to slightly bent with 2-4 septa, Ittey were 

slightly oonetrieted at aepta am eweUoa at baaef light 

brown to dam brown la ceaour. 

Length of tha conidiophoJOB fro© the boat waa h%hQ M 

(1>>6O - 81.90 a ) and froa potato dextrose agar It waa 

35.76 » ( 7*80 - 105*30 A )• Kidth of tbe conlOiophorse fro* 

the boat waa 5*27 a ( 3.12 - 7.80 a } and fro© potato dextrose 

agar i t was 5,02 a (3*12 » - 6.2k a ) ( Plate f }. 

Shaft wm variation la also and ahape of contdta. the 

coaidla obtainsd froa boat were relatively bigger la else and 

eaapo, banks mm alao loafer than those obtained froa potato 

dextrose agar. Conidia vase light oliYaceoUB to dark brown, 

obelavatft to aurifora, vitb rudimentary or aao^ beaks* They 

veto la chains of 2-12 or aoia uaually 5 to 8. ttmy bam St 

to 7 troaverae septa, ueaally 3 to 5 and 0-3 longitudinal 

aepta uaually 1 to 2. 

Length of ooaidia free the boat was **1#3N- M (19*50 a -

7**.10 a ) and froc potato dextrose agar i t was g*«10 a 
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(7.80 jo • 3? J* M )• Breadth of catidia trw the host was 

10*99 Jft < **.6B M - 19.50 JU } and from potato dextrose agar 

i t was 3*88 H < W.68 ^ - 13.26 /a ) ( Plato ? ). 

The results g**oa in Tata© 5 shewed that the ftaagt* did 

not grow at 0° and 5°C. ftoo mass of t**pereture i s relation 

to growth vao 10° to Vo°c. Ttm optima growth and cponaatlon 

mo at rooa teoptrature i.o» 2&-30°C < Plato VI )* 

foMo 5 1 Temperature grovth reletionahip. 

Sr. Temperature in °c Bean colony diao, - porUUtion 
Ho, In na alter 7 days 

«• 5 » * 
3* 10 lb * 
**• 15 18 • 
5. 20 36 -M* 

6. 25 60 •** 
7 . 98-39 (Hooo toap, % **** 
8 . 35 3k ** 
9« **> 16 * 

*•*• ' • * *£U 

• • • si 
• • • Moderate. 

• • • * Good, 
•++• at Abundant. 



PIATE VI 

Ef fec t of d i f f e r e n t t empera tures on the fimpus growth 

1 . 0°C 

2 . 10°0 

3- 15°C 

h. 20°C 

5 2>°C 

6 28-30°G (Room temp. 

7 35°C 

8 *+0°C 
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Utilisation of carbon ca&poundt : 

The results given la Table 6 < on page *& ) shoved that 
ftengui could utilise all carbon compounds under etudy* i>«ellent 
growth vas obtained on dextrin, sucroae, maltose, lactoaa and 
arablnoee. Good growth vas obtalmd on fructose end glycerol. 
The** was relatively aodaimte to scanty growth on D-xjloaa, 
rafttnose, sannltol, dertrose and in control. H&xtoux eporuia-
tloa wui notad on aueroaa. maltose and dextrin whila aaod 
sporuiation vaa observed on fructose, laotcae, dsxtieee and 
r&ffinoee. and en ************* carbon eoanounds wati&w&b® to 
scanty sporuiation vas observed. 

U U oondttdad that funaus could tttHisa a vida fame 
of oarbon oonpounds, out sucrose, aaltoae and desttrln war© 
found to b» the beat on which fungus could grov and sporuiate 
abundantly. 

Utilisation of filtrogenoue conpounde : 

fcesulta la labia 7 ( on page **3 ) shoved that th« 
fungus could utilise al l inoraanic and organic nltro&*aou$ 
compound*, Excellent growth vas observed on potsy&siite nitrate 
'WMWa •WB^&a«^'^-<fcuejpji wpM)nPvVaV^* J f t ^ w a N i U p w ^ m ^^w ^^ ̂ "̂ pVppVSeW eWS>eje<B̂ ê̂ ejpR* ft ipjSWep^Peiejarlesai 

tartarate. ffeod growth vaa observed on eaooniuffi nitrate 
while scanty growth vas notad an aasof&tta oxalate, urea, 
wtrijnlhm anLphata tad on control. 
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Jable 6 t Utilisation of carbon eoeipounde « 

sr, goatee of Moa& colony Sporuu 
Bo* earf>on diatuin «• latlon 

after 7 d&J» 

Growth charactaiv 

I . 

1# iirabiiieea 71 • • 

2« k-xylooe 

X* Dextrose 

a* i 

3. Monoitol 

% 

55 

63 

5* 

1. Lactose 70 

• • 

at t w ©otsfc*©, irregular 
rnaigin. p&3̂  S K I ttyosliw 
growth at periphery and o*«p 
ipcy&t ceafcxe. Bo aortal 

Colony Hat irregular margin, 
compact poor ssyosliwi grovth, 
deep OUTC grey colour at 
Cent** ani pale olive at 
periphery. Poor serial 
hyphac at ®m centre. 

Colony 8 a t t circular vlth 
entire oarcin, deep oli*e 
green to blacfc colour, 
vhltieh myccliuo ring at 
periphery, no aerial hyphae. 

Colony flat* concentric at 
periphery, otitis* aargln, 
olive grscn colour, poor 
Byeeixai grovttj ana no 
aerial hypbac. 

Colony Oat with irregular 
icargin, palo grey colour, 
poor eyccliuc growth, poor 
aortal ayee liue at centre 
wbitieh ciycf:aiUB at 
periphery. 

Colony flat vith irregular 
oargin, poor aerial ayceliua 
at centra, pale olive colony, 
whitish oyccliOB at 
periphery. 

vonto* 
mmm—m mi •inniiimiini mm 



h* 

ft&* © (Contd.) 

3r. Source of Wean colony ^poru-
So, carbon dlaa* in aa latlon 

after 7 days 

Grovtfc characters 

2. fcaltoaa 

3. Siiorosa 

mmmmmmmmmtmmmmmmmmmmmmmm 

1. i«ffino-e 

2* Glycerol 

76 

82 

50 

61 

3« Control 31 
(without any 
carbon compound} 

• • • # 

• • • 

• • • • 

Colony flat with Irregular 
gg&rgln«. poor rayoeliUBi at 
centre. colour of the colony 
deep olfcrc grey, poor 
oyotlitc growth. 

Colony flat irregular Bargta, 
colour da*p olive groan to 
black, OIITC grey at pert-
pawTt poor ssyoeiitm grovtn, 
no serial hyohae. 

Colony flat with Irregular 
oargln, polo olive grey at 
centra and isop oltw grey 
at periphery, poor ayosliUB 
growth. Serial hypbae absent 

Colony flat* compact vita 
irregular &ar^£jn*walti-h 

Sap**^ayiM^^w ^j»w£ ^pa^i* ^i^^eMMera*" CBwanUt 

ire prey at the peripborj 
node rate EyeelU*» growth, 
Aortal hypbae absent. 
Colony Xlntf circular and 
entire margin* poor and tain 
oycellUE erouth, -nltUb 
thread l i t e growth at part* 
pbery with poor atrial hypbae 

Colony Oat, ccepact, thin, 
scanty and hairy growth of 
nyoalw vith pale gray 
colour* lrrtgular ffiargia, 

Sot* t • Hil . 
• * scanty. 

+• « Moderate* 
• • • » Good. 

••+• « Abundant* 
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tal&ft 7 t Utilisation of nitrogenoin coapott»& 

sr» Source of Mean colony Spem» 
Mo. nitrogen dian.ln m latlec 

after 7 daya 

31* Awsonino SO •+ 

Growth ofearaoter* 

tartarate 

3* AmsoniOD 
sulphate 

»>* AnaoalUB 
oxalate 

nitrate 

6 . Magntatmi Magna* 
nitwit to 

& 

* 

M 

»»7 

76 

• • 

Colony Blichtly raised with 

at tnV oentxe -And orange 
olive grey 

colour at r**ris>bery, 
node pate L^C©1U» growth 
aortal hsphEO absent. 
Colony Oat with irregular 
caargin, oliae grey colour 
vi ta yellowish tinge,colony 
having EOi£ition, subetratun 
orange gsey coloured, poor 
t jce l ius , no aerial nypha*. 

Colony flat irregular 
serein* esoollna een&aot 
and poor, polo oltre In 
odour, no aorial hyphae. 

curfaoe 110090% oolour 
colour olive with greyish 
at the centref w r y emrgia, 
oycelittB poorly developed, 
no aortal hyphae. 

Colony fist, irregular 
Baffin, colony having a 
olive grey colour, with 
poor uyecliaiB, no aerial 
hyphen. 

Colony Hat , irregular 
n&rgin, soonty hairy 
nyeelldn growth, pal* grey 

, Bî v^Awi poorly 
developed, no aerial 
hyphae. 

Coistd. 



fa*3* 7 (Contd,) 
WW-^WMIII HI m»» 

Br, ooupw of Heal* colony Sporu-
Be. mtrogaa dla&,ln» lation 

aft*r 7 day* 
Growth ch&rftOtftrS 

7* PotaMiua 
nitrate 

8, 
nitrate 

68 

12, Organic nitrogenous 

Colony flat vttti imaatfiar 
nargln, dark dim pay 
colour, poor oyeelial 
growth, dirty atrial 
hyphac at tfco centre. 

Colony flat* antiia margin 
dark olive grey oolour 
fclaekich at tne centre with 
poor aycolial growth and 

9* ttrea M» ••• Colony Hat* irra&Oar 
aargin. olive grey villi 
yellowish tings* graan 
colour at peripftory, 
•jyceliae poorly davelopad, 
no atrial nyplaaa. 

10* Control 
(withct n» 3 ) 

Colony circular, anttr* 
aarKln, asrscllu© thin, 
scanty and pal® grey In 
colour, no aerial hyphaa. 

Butt t 

• • • • 

Scanty* 
Hodorate. 
Good. 



k$ 

Lxoaliant sporulation «•» observed m potass im situate 
and sodiaet situate. *—*»<» tartar&te. fmlftiw xU.tfo.tie sad 
una drv«lop«d gooft aporolation. while fcodarate to scanty 

followed by tm&mmtm nitrate and control. 

I t «ft* observed that moat of tht nitrogenous coopottod* 
supported growth mA apomlatlon. 

a twi <M8 4*ii>tta 

I * gmm „t p* . te H O * « m «*»<> to XOO « * «» 
total nortliiMi Xhtst fundus ttadp Bode rata growth and, urodoMd 

lodH* B caution. Xhia indicate that Ha*!* otd H» o»mty to 
hydrollot starch which w*e indicated by oroduetlon of enssoo 
•dlast&ae'. 

b. Trypsin $ 

baaal oedlUB, which was sterilised at 15 lbs pmwwm «•* 3$ 
oimtee, »o as to all coagulation of protelne. Fungus grew 
nail on thia ssdlun ehowine tbeteby ite ability to produce 
•ntyoo •trypaln'. 

Oae grao of casein waft added to 100 esl of the buffal 
oediva to prepare ostein agar, The tan&» note excellent 

http://xU.tfo.tie
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growth and daralopad elaar sow around the oniony Indicated 
the production of onayee • trypsin' • 

d. Qtlatliviat J 

Qm graft of «Bl*tln w* added to 100 m of bcaal isedlu*, 
n*4»i*se growth was obtoyfad, vnva plates nave flooded vith 
ad fled IfcClg, eioar »belo» was produced around the colony, 
ebovlag ability of the lungs* to produce •^latinos©* In snail 
quantity. 

• • /*ni&aaa : 

One gran of asparagln vaa added to 100 »1 basal eadlae. 
Fungus sad* wry scanty growth indicating S&s ability to produce 
eaajBO 'attidaae* in vory anoll quantity. 

Two gnat of cellulcee ma added to 100 el basal nedlttn. 

The fundus BEade scanty growth, shoving it» ability to product 

enayt* «cystaoe» la wry aaall quantity. 

The data praeentad In labia 8 (on pa#» ^ '• obovad that 

ogg albUBln indicating thereby the production of ©nsjo* erjpein 
and trypsin joapectiwly. la other madia node rate to aeanty 
growth vaa observed, which indicated that fungus could produced 
•nun* galatinaae, rttastaa* aaldase and eyataa© in actall 
quantities. 



*p 

Tttbd* 8 : Production of t a i p i . 

£»• Madia* 
So* 

Mean <HTl,f?fwr 
dlMQ* i l l MB 
after 7 deye 

Cponttatlon 

1* rotate itajon agar V3 

2. I gs-albunin agar £> 

3. Casein agar % 

»•>. Gelatin agar U6 

5. Aaparagin agar 36 

6. ociluloee agar 31 

uiaataac 

Trjpeto 

I~7peln 
Qtlatlnaae 

AeAdaee 
• • * • 

Bote N i l . 
scanty. 
Moderate. 
Good. 
A] 

1'ffett of hydrogen ion concentration » 

Dhe results ni*e*at»4 la Table 9 <©n p*P **©> atom* 

that the Hmgw could grow vitfcln a vide range o f p$ vis* 2*1 • 

9,6 tout th» opfeiaa* pH for the grovtb vac ¥«8 to ?•!» the 

wmtrfMiiB ftvovta ves Obtained at 08 6«V. thus indleatiiur the 

faagua tendency to sunr v e i l la aofdtic, aodla than the *n«fl i w 

?e*aal death point ; 

Xhtja ma no growth la tubea expoeed to the taoperature 

of 6o° t 65° and 70°c, vbilo la other fast mm growth vt* 



we 

©teorved. Xa order to tiM oat exact T.ii.P. ©cce procedure 
«w repeated •* eorwtaut teftperatttxe of $6°, 97°, 5&°# 59* 
and60°C. 

Table 9 t Effeet of hydrogen ion concentration. 

So* 
pHof the tsdlw 

Before After 
sterilisation sterUUatlon 

217 *®t#fc of the 
after m. days. 

< * • • f 2*2 52S 

a. 3 2.6 6G6 

3 . 3,5 3.3 7% 
*•. % 3.6 829 

5. M ha ©Jfc 

* , 5 W.8 

7. 5.5 5.3 *3>m 
8# 6 5.7 iwoo 

f. *.5 6.0 1532 
10* 7 6 > 1005 

11, 7.5 7.X 
12. 9 7.7 5*6 

13. a.5 8.1 W 
J W i 9 8*9 571 

*5. 9.5 9.* 3831 

16. 20 9.6 352 



*f 

tatO* 10 s SbfeiwO. death point. 

anSo* leapt mtur« in °c *ungt» gs&w&t 
after ? days 

X* 35 • 

a* Ml • 

3» *5 • 

* * 50 • 

5. 55 • 

6. % • 

% # • 

8. % • 

9. 59 • 

20* 60 m 

a. 65 • » 

12« 70 «• 

• • Growth. 

Th» restate eMa in Table 10 shout* that the tfceaaal 
death point of the Ungip vaa 60^;. 

In l&tro tost s 

I t m* cfcfomd ttm Urn data piotentad In Table 3d 
(Mi pap 5b) that Dittos* M-**5f Vitevax, Mthase -78 and Cuaan1 

inhibited the growth and tpommtim of the tm®m* i&folatan 
va* SOBO found to tot effective in cheeking the grô tih end. 



» 

sportOation unila imwofttngltt, fytolan, daconU, r lroa , 
a l i t o * - 5 0 t baYiatin, k i tac in and fcenlaU did not -pmm 
• f f o e t i v * i n ebeckinc ttoe grovtn or the fungus (Plato VII) . 

Sola* 1 1 t £ffleet o f dif ferent fungicides and a n t i b i o t i c on 
to® g r a t a and eponOat Ion o f the fwtpe J© l ifcnt 

Br* Warn of the Mean eolony oportfUtion 
So. £*aaglol<lM> dlan.ln op 

and antibiotic after ? day» 

1. Dithana UJ*2 

$• Vltatax * * 
3, Dttnano 2-78 h 

h* Canon?* 8 

>* P u e H i t t o 
* . Attieoftm^ia U 

7. Fytolan 17 

H» i&oooil a 
$• £ira» * 

1 0 . B01to»~50 U8 

u* fittv&otlft 54 

12* Kltagin wa 
13# ftftfflf^ i * 

l»f. Control at 

Bote t 
• 

• • 

• • • 

•<*•• 

• Soantjr, 
• Kodaratft. 
• Good. 
• ^bttndaat* 

• 

* • # > • 

T f T 

• * • 



PLATS 111 

Effect oi' different fueciclcks audi ®s ^litlbiotlc 

cm tte fundus grovth in vlt.ro. 

3., uitteaft iiA>5 

2# Vitotax 

3 . llttoem i-73 

5. juifolatea 

6 . A w a l t o n ^ 

7. lyfcoHua 

3 . -Gconil 

9. -trais 

1G. BHtox«§0 

XI. Ir.vlGtiB 

12. Kifcasia 

13 . Bsniato 

http://vlt.ro
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Chapter VI 

DISCUSSION 



vnapssr Yx 
«Mi M mi inn i r i n 

D i s c u s s i o n 

The prssaat investigations on the leaf blight disease 
of cnrysanthstsun wsr© aadsftakaa to study the symptom f causal 
organlsa, Us aorpbology and physiology and ta find at* suitable 
^fed^^^tf^HI riKMuggc^a -^MBrik A g g 4MMmfla>tfa 

The pathogen was sasily isolated fron the diseased 
Jaavas by usual astbod, Pathogenicity ins pxwed oy inocula-
ting mm month old hsaltfey plant of chryaanthemnu Ibis ftaifas 
was nattily responsible for inciting the 3»af spot and blight. 
DiMtfe appealed as dark brawn to black spots generally in the 
region of lsaf tips and leaf edgec, Tho spots mm circular 
and oral to irregular having greyish concentric stags at the 
atntfs* Tbs sin* of the spots varied in disrater and ranged 
fran ^ m to 15-20 an* Under severe eandit&oas of infection 
spots coalesced to fora a largo irregular necrotic patch, 
uicfa necrotic patents gate appearance of blight, fin) leaves 
dry off, curled sad droppsd down prematurely, apsptaaa also 
appoarsd on blossom sad dstoriatsd the quality of flower. 

SebaUt < 199B ) stated that $£&&*£* cbWantJbeia, T. 
Bohaidt. affected all green parts, causing round, initially 
pal* gray spots. Thsy enlarge rapidly to ta»ir final disaster 
of spproJdaatsly 1 oa. when fully developed the spots v»r* 
grey to bnw&l*h~blackt often vita a pals Heck at the osatrs 
and aors or lass distinct light and dark sanation vims* the 



•pot* war* sufficiently mmsem9 entire loav©« vltbtrad. 

lofebaucb ( 1963 ) 9 faswsn I 19*5 )» «•>*•* ( 306 ) t Cox 

( 1969 >f Inealbard ( 3.970 ) and Holconb ( IWo described 

the dlsoass as lsaf-spote, loaf blight, flower blight, dasty 

spooks on the ray floret, pstal soorosift etc. Xn India Boo 

C X963 ) <**ecrib»d tfce loaf spoils as dark-brown to t&ack 

circular to is-regular, often coalescing to ioro largo patches. 

Ibeae spots were aw to J* ^inaantbeci 3* Scheldt, later in 

1965, h» dss cribs d sinllar loaf a pots, oval to irregular or 

angular* daxk-biown to Ifliol. aa loaf blight, blossen nllsnt 

and do foliation, These ver» dus to A. MttM &not» atinatn 

and Sarvar { 19®$ ) noted loaf spot* due to ^ l̂ llflififffflnj <fr.) 

Wiltshire aa brown patches, M a i i J i diaoeter, nostSjr star 

the apical parte of the leaves, These patents enlarged 

irregularly taming blaekisb-brovn in colour, eventually 

the necrosis covered the entire loaf area and proved latal 

to tn* plant. The sjnptesjs observed la the present study 

vara aiallar to those repotted by earl&er vans*iB# tim 

syoptoas noted wore neatly on Has loaf apex and loaf edges. 

Coneontrio somtiona as described by do&dt ( 195& ) *Mo 

observed only wbttn spots DO re isolated and restricted In also* 

The pals J3n«k or white at the centre of the solution was 

however absent on naturally afiootsd diseased spoeisjsn as 

wall as 00 tnt artlfioiallr Inoculated alants. 

lbs test range studios indicated that brtojal, chi l l i , 

cotton* ^afflffls nwnflmrsr and tonato could bs collatsral hsote 



n 

fo* the pathogen under »tudy aa the fungus proved to be 

pathogenic on theae boots, and non-pathogenic on the reeain-

lug 22 noste* Bao { X971 ) raported A# £§£$££ £*»*• as 

pathogenic on % hoete. m however, did not carry crosa 

Inoculation teat and that hi* identification was based on 

eorphological character* • The preeent studies agreed with 

thoae of Bao in that the fungus under study wea pathogenic 

on 6 beet plants that were included la hie l lat of host plante 

*©* 4* JtOalA Auct. 

feoveml workers reported Aiternarla epp. particularly, 

&• JififliU& on * number of heat plants* Thus f ai&watte* (1928) 

reported i t on cotton and wheat, fiosella ( 1930 ) on barley 

grains, Abranoff ( 1932 ) en soyabean, Grove* and ^kolko 

( 19** ) on alfalfa, Puoci ( l$fc7 > on brinjal and chi l l i , 

Joabi ( 1952 ) on Cordla c y » . Apdhotri C 19*3 ) anow*d 

Altenmria tenuis isolated free Areoa pal* to ha pathogenic 

w * # m i l | l » W P a l P | v 4 I t t f j p e * * * a w e j StfJeMoHESR JewSPe»ea»HH$ MOHBRKm JB^JRSlBew^ mmmm-

fruits of apple ant poor* fiotan ( 19©5 ) showed to@atoee 

and potato to be the boat plants of &• jftKet, Qt®btal ana 

i>burtleff ( 1916 ) reported £. .tenuis on ball paper, Joly 

C 1967 ) en citrus fruits, iiviaaamn and Jadhav ( 1967 ) on 

potato, Bhownik ( 1969 } on wheat. Patil ( 1970 } studied 

the loaf blight of Safflover caused by A* &!&&&« Bet** l * aX-

C 1973. ) atudled the leaf spot of com flower caused by 

^ ^ w ^^^^ ̂ ^w^w^̂ ŷ v^v^^e* ^^ ^^^™^^^^ ̂ o ^pa*^ep^^ *pae*^^ ^Ht^nw^NHpei^'^K wejwjnwsewwewane> 001 40*HBs>sP'aŝ ' oaweaeĵ w^w'ep 



5** 

( 19^* ) studied tha l««f epot of sunflower caused by &*SiaiJ&* 

Tandos and Sfeferkaaar ( 1971* ) reported A.aJJarj»$B ea«Bia§ 

brown tot of Carta aa, aarandaa and stated that fungus eot&d also 

ln&ct fruita of toaato, apple and ham*. It however, ffcilad 

to paras i t 1»B on aula, ftttv* and brlnjal. 

Thue the pathogen « # r study, A. £§&$&§ had & very wl* 

toot range and reported to be a icild p&thofsn at tlees davelop-

ing Into ©arioue proportion* • It would to worthwhile these lb to, 

to Isolate the ftngua f*o» tha diseased spactoen collflQtad froo 

dlfiajent loealitioa where chryaantbetium la grown and conduct 

det&Uad etudiae with respect to ay&ptotsa developed and tha 

host range. 

The cultlTar golden Iferwar waa proved to bo isoacrataly 

susceptible, while a l l others via. Barbara FbtlUpo, Cornatlon 

yellow, Garden state, H.V. v*at, itajm, i*vadt, mm #**&, 

uuyprlfie D«orsay and zipri novo found to be highly auaceptlbie. 

Horphologioal character* wis* colour, aeptsUott, shape 

and alao of tha fcyoeliue, conidiopherea and conldlR war* etudied. 

Thtoo charaeteie Indicated that the patboaen under study 

balanced to olaaa Hyphoayoetea and tha genua Altexn&ria. 

mm ( 131? ) daaeribad tha genua MUfi^Ili vi^h 

jk* &B&& 9* * typo apoc!*a« Although tha characterisation 

of tha earn waa sceevhet Ineosapleta, tha broad concept and 

dafiBAUona hare baan mmnQAj accepted by subsequent wortora 



95 

la the field* Fries ( US& ) described tbe genua Keoroaporlw* 

a»$ eubsequsntly ( 1832 ) @w» aam detailed account and 

description of thl» genua. He did not, at that tie©, saaogaia* 

tbo genae Altemaria Bees baa conoids red It sjraapioiis with 

•Torvla' * Ctotrrallier { 0026 } rccogniaed the genus Altarnarla 

and differentiated It free »TorUla* on the basic of the prssenoe 

of 1mm la tbt foraer, Corda ( 1839 ) raoogala&d the g&nas 

/atBff^rl# aad gave illustration and a description of Ĵ f̂iSSHlft 

&mt, later frias C OSfeo ) aaknoiaadg»d the genua ^UsgjmjA* 

g***18 PoXydettKua fcbnt to lie a synonyc of the gcnu& MUim&riA 

«•»» Altamajrla Koas. Elliott ( 191'/ ) reported detailed 

investigation on the generic aaaiaataia and ll»ltatl©ns of tat 

gam Altarnarla. He aaphasiatd th© oantdtal characters wUu 

fore, shapa and the piasaaos of baals <m a dietiftetiv* generic 

characte rs. Be observed that the catenulatlon of conldia vat 

do to reined and aodified by environaantal conditions. Bi 

divided Altaroarla into el* groups on the basic of morphological 

differentiations and diaaaatlaat of the eposes, m recogniatd 

Altemarla aad Kacrcaporiaa as two distinct genera, v iit»hir« 

( 1933, 38 ) aad later, Grow aad tikolko ( 19M* M l ) after 

aa extensive study eaaa to tts> conclusion that the generic nece 

Haoroaporiap should ha dropped aad atatspiaftlan should be 

racogniatd instead for a l l eairtfora spates produced singly aad 
t h E »ena Altaroaria b» rasened for beaatd eposes produced aithar 



% 

singly »* la cbaine. Be cone fcto red that the description 

given by *•©* vao sufficiently accurate for recognising 

the Dodern concept of the genus A^Ltermria. He suggested 

that einee tbe mm Mtarnarta l» universally accepted and 

known tem f i t should be used to designate the beaked 

eonldia irrespective of tfceir foroation l a chains or singly 

m cooidlopBoree although ouch procedure did not oti ict ly 

ooeply with the provieioro of the 'priority* accepted hy the 

'International Bulea of Nooenclature*. Neergaard < 1«M ) 

alter a thorough study of cany authentic Bpectom *gft*4 to 

Wiltshire's raoonaendatlozu Be completely revised Hie 

owr 79 epecies of thla and several closely related genera, 

ollednating a l l but 20 speciee of the genie Aitermrla. soae 

of the speciee classified under Haerosporltsj. B6lBJnthoaporH», 

Cladoffporlue, cporodsaBlaap, PolydespuB and Pueclnla wore 
i>w»»wi^»iiptiim'wPi"iiiwiBwi<iwi^»iiiiw>i> r an i\mmfrimiMi"*mmt'wmm*i:m>.***<^4m» * warn—1:. A w n . nn —i' mmmmmmmt*mm**0* 

rejected and cade STnonpss of Hie gone* Altemarln. 

Th« conidia of the fungus under study v©re <*bclav«te, 

Durlfotw baring 2 to 7 trenmwiee septa and 1 to 3 loncitu-

dinal septa. The conidia were borne eoatly in elmliP to the 

extant of 5-12 conidia. Therefor** the fungus under study mm 

identified a* belonging to the genus Aj.ternaria. 

IB order to identify the Alternarla species under study, 

cooperative data of the description of the A|ff?fnaj»fft app. rlx. 
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i« otocyanthcwl. A. tenuis, and A, tenulaslna reported to be 

pathogenic on chryeantbsBJUe we cowpiled. these deflcriptieas 

along with these of the type spools of A, tenma and A* 

altoraata «re presented In Sable 12. It we revealed fresi 

the TabX* 12 that tbe aosphological charactere of the pathogen 

under study mm not la eosplete agse«weat idth tb© description 

of 4* chrysanthasrt. ami A. tanuiaaica p&raeitic on chrysantbasita. 

the fungus under study differed froei these two ^l^Qrnaria species 

in respect of s l j e , shape, eeptation, conidlal mmnmmmU and 

other morphological eharaetars. 

According to 61SMB* and Crosier ( 1965 ) and C.K#I. 

descriptions of pathogenic fungi and bacteria Ho, 16%, the 

conidia of A. ohryeantbsnl vers often cylindrical vith upto 9 

transversa septa and ace* tine a on* or acre longitudinal septa. 

In this description thsrs vas no aention of the beak. Conidlal 

length was 70 M (25-130 jtt). Recording to its* ( 1963 ) conidia 

«f if chryaanthoal mm In short chains of 2-5 obovats to 

oblong vith oediMs septate beak, Conidlal length mm 27*130 n* 

The shape of ths conidia of the fungus under study m# obclavats 

and not cylindrical or ©borate. The portion of the conldlue 

^NmmimnBtmm mffm^~ 9pf'm^mm*lmjm9^mmm ^S^BF ^0m&m ^pWriSMBk ^^^Hmm^ifwWt V ^ V ^ 4 P ^ ^ <^»^^ VF^esw aP4BnH^*e^^^^ ^ r tRS*0^V0jS) 

ths distal portion. The basic was non.»©ptate and short on 

culture Bfedltte. She length of the conidia was 19-7*»- J*» Thus 

ths conidlal eharaetars did not agree vith those of 

t* f£S2E^ISl* Similarly the fungus under study ma 
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dlffeiontiatad fro* A. fapniaataa. on tha baste of eonMial 
chain. According to Srlnatb and Bmmm* < 1965 ) 

&• tenmaalaa was bravicatenulate or ehort-chalnsa of 2*A>» 

Iho conidia of the fungua under study vei© light 

olivaceous to dark-brovn, ©bclavat© to «urifor» with rudteant&ry 

or short book* fboto va* variation i s s i n and ehape of 

conidla. Tha conidla obtained tvom boat wax* relatively 

bigger in also, shape and beak langtb In comparison to thoae 

obtained tvm potato dtxtvaae ajar. Kiaaghi f t aj.. { 1978 } 

noted the infl.u*no© of enrironaantal and culture eodia oil 

spot* Borpholco- of f^fa,ypm% alternate and eta ted that tha 

lone teak* and nors unlfonD In alas than tnoso oroduo&d in 

•itro on oaamon agar sodi*. He alao mentioned that morphology 

of conidia produced In vitro waa in£Luenoed toy coapositien of 

aubotrat*. ft* fungus under study forand chains up to 12 or 

ao&B usually 5-Sf conidla with 2-7 tranaveie© aepta. Tonally 

3-5 and 0»3 longitudinal septa, usually 1 to 2. Umgtti of 

conidia fyom nost woe **X#J» ja (19.50 * 7^.10 M) and fret* 

potato dextrose spur 2**.10 M C 7,30 . T; ,^JU ;•. Dreadth of 

eonldia froa host IN* 10#99 A* Ĉ «o8 * 19.50 ju) and i*o* potato 

dextrose agar It was 8.&a js. (lt.6& - 13.36 «). Thus the oor-

phologieal characters of the pathogen under study agfsed to 

thoaa reported far £« jfcejnjf. 

bljaaona ( 1967 ) referred to the work of v^Htchira 

< 1929, 3® ) and stated that Wiltshire vas unable to locate 
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tSm type spectoen of A • lunula for ©xaeiBation. Si&sona 

examined the typed apaeiaaa of A. tenuis which be rsiferred 

as neotypua And gava the deocription of tfca ofpsettgs* He 

pjaaented the evidence bawd on International BOm of 

Hoo&nclature and stated that the valid rara for &» temjg is 

&• altaraata. Xh© oorpbological characters of tbc pathogen 

under study also agreed vttb ttoaaa for £ . i2MJam& glta» by 

aiamoea* The pathogen therefor* raff Identified s i /atcraarla 

alternate (Fries) Keiaaler. 
.win HIM i m«mmmmmi*mm0wm 

t1» fungue could grow on a variety of culture cedla, 

oat the growth and sporuletion vae good on Kircbof f «s agar, 

fticharde* agar, potato daxttoaa agar, boet aaaf extract afar 

and nutrient agar, ^ehour and I UKadi ( 1959 ) atadlad the 

cultural characters of A. Jgjgftil. and reported that potato 

dextrose agar and ittcharda * taedHtu wan the beat, Jadhav 

C 197** ) atadlad the leaf-spot of eunflover and stated that 

£* M&&& f**v «aH on nutrient agar, potato dextrose agar 

and boat l«af extract agar* 

o^ew w i p i flo^^^^ ap*™^^paia^BO^^^ ^HF a^wo W^RM^^ ^a ••^^^^^•^ ^^ ^^»aMa V M I P ^ P * ^BOI^» at â *NP ^wtp» aw^ 

obtained in the pieeent atudy *•*» in agreeaent to thcac 

reported by Cbouguie ( 1973 ) and Jadhav ( 1?*S ) . Cbouguie 

studied £• JfjBja. isolated froo leaf-blight of soyabean and 

stated that percentage of @eralnatlon was highest i s teat 

leaf decoction, while Jadhav found that the g&nsimtion of 
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Table 12 t Comparative study of hXtexmsX* »ff• vttifa fungus 
under study. 

•Ss&iEJUnHUMB' mSMt^ZsMto^WHIiWUm *"*—^^*"** ** V * T ^ ^ # ^ w 

Habitat 

*», 

KyoeUua 

Conidloohore E 

Coaidia 

iafiffWiWBb 4P» S 

3D etea* leaves, flowers and seed® of 

ChrysaBtteMBUg jraaAoUB, on the leavce spots are 

round, At first pale grey and upto 1 ©B dies. , 

later grey or brov&ijeh black, often vlth whitish 

spot In tbe oentr© surrounded by pole and dark 

concentric slugs* 

Unagreed, byphae branched, sept&to, hyaline to 

rather pal* olivaceous brown, W3 a thick. 

lbs conidiophores arising singly or la fascicles 

of upto 6 tenvlnelly and laterally on tbe hypbae, 

aiaple (oeoaastonally branched la culture), 

©ract or aseeartlng straight or fiexuoue, 

cylindrioal, septate, polo or cid oliveeeoue or 

golden brovn, smooth, upto 190 a long, o-l l a 

thick, usually bearing 1*3 conlfllftl scare. 

™^^<Pwa» ^P^^We Jf "^B ^W^P^S ̂ 1^*^^*^^'^^W ^P*iJ5f" •W(^^PHP a l H a "WW «BP^Bk ePP*S4v^iV^M^a^ie 

swall poses in the eonidlophort wall, straight 

or very slightly curved, often cylindrical, 

sonstls*e9 obclavate vlth upto $ (12 la culture) 

transverse septa aad seeetlsee on© or acre 

longitudinal septa, often silently constricted 
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at the septa, hyslive to pale olivaqeouB brown 

or golden bjrovn, siaooth, 25-130 (70 n thick 

i o the broadest part. 

Altemaria chryaantteaal T« wcbcidt 
* » w\m*mm*mmmmm 

Habitat 

&ytap%0& 

Colli d ia 

Kyoollun t 

Conidiophoro 1 

Incite loaf spot and blossoc;, l eaf spote, dark-

brown to black circular to irro<jular, often 

coalescing to for® larg* patches t scattered, 

which turn dirty-brown to sooty bfona, patala 

becoaing torlttSft and fa l l away eas i ly , impart­

ing a blighted appearance to the crop. The 

dlaeaae S* very ©OHBOB and dee t m e t IT© in cold 

season (Hoveiaber-January) daengt^g the flower 

and greatly reducing their carfcet *&li». 

Cofildlophofes elasple, darti-brown, bulged at the 

base rounded and ecarxed ct apex* 1-5 septate, 

sol itary or in group of 2-5, e©@*ie through 

stoaata or boat tisaue, measure 2$,a»$t x ^#76 J*. 

Conidia la abort chains of 2*5, ©borate, to 

oblong with a sodlm aoptate beak, brownish 

with 1-5 longitudinal and 3-10 croaa-eepta, 

constricted at septa, acarred at b&se, measure 

27.5-13G.2 x 12.6 - 18.9 ju. 
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I'untiMijwmi '-,<i 

A AltTPftrift p*W$* Att8t> 

Habitat 

S|BJ*t«JI 

KyoellBB t 

Oontdiopbai© s 

i f gmt JkM » 

Infection spot* oral to Irregular or angi&ar, 

dari>bix>vn to black Inciting leaf~bli#»t, 

taoBwsc b&igbt saa defoliation. 

Ccaldlopboroa abort to long, septate, fftv 

geniculate witb apical aeapc, solitary or 

Is faeelclsa of a-6f a t»pl© or braaebsd, 

straight to digSjtly mvy9 et^rciug t&rousb 

tbfi bost ©pldfcrois or s trata vitb a fans* 

of W6,2 . l>*?s *ut * 8.5 J*. 

Conidia obelayate to typically ourlfortt, 

dark-brown, tbick-wallfid, saootioBa 

verrueose, in long chalw { 10-2£ ) , cross, 

vertical aft noil as obllqvo septa eosvon, 

constricted at eroas-eepta, prosdnently 

Boarwd at base and apex, majority non-

beafe»6, ffew vlth abort rudii^ntary darfc-

ferowt bsai»9 vitb a range of 23.0 * 90.0 

3E 8.5 - 23,0 JUU 
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Altemaarla temiasiiaa (Fr,) i lteblio 

Habitat 

$ 

fycoliua i 
Coutdlophox« * 

Cofildla 

Cbnpao&bB&UB elxsrarlaoJMJUiiB 

Brovn patches1 aJ* iss la aloe, were obeoffed 

nenr the epical parts of the ieavec, tbe§e 

patches ©marvel Irregularly turning blaokisb-

brovn i s colour eventually t&o ODCIOGI* 

cowred tbs entire leaf area end proved fatal 

to the plant. 

Coddiopborei* dark-brcwi, septate, septa 

8-10 M opart, sub~«r©ct to efeet, uabr&nched, 

measuring 30-110 x >V a. 

of 2-V aerogeoouv, wsooth, ©bclavmfce, 30-**o 

s 11-19 M , vitb 3-9 tronsctcroe am 2-fc 

7-l*f z 1-2 M with an obtuse eod. 

w Mill l i i l H > W W M i WWWKWWW 

S 

liabltat i 

Mycelial s 

Ccoldlepher* i 

Aitemarla ajttorjsala 0'**®*) Kate ajar 

Co&dlopfeoxe& dilute yellow brown to nftdiue 

geldea fcrwn la odour, elqple, straight or 

curved, eaoottk, 1*3 ««ptaf 2CU*6 x **»& ju, 
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apieally unlperforat©, sowtlooc with basal 

cell ellghtly swollen. 

Conldla : Conldta ovoid, obclavatc, obpyriforiB or 

rarely siaply ellipsoidal i s shape, usually 

with All easily visible basal por@i heeJOeft* 

when ellipsoidal* or with ft short conical, 

narrowly fca$eer»df or cylindrical beak 2*3 At 

ta dtaiu, the apex of which say be narrow and 

rownded without a tenalnal port or abruptly 

blunt with a noil defined poro, bee* length 

upto 25 ^1, war equaling the length of 

conldiua body hut cowaonly representing one-

fourth to oi»-thlrd of the total coai4H» 

length, book usually lighter i» colour than 

the body oanldlUB body (10-US-1*? x <$») 7-18 ju) 

av» 30.9 x 12.6 | » 1.7 * 3«k» a*. %M 

with (2-) 3-8 transverse septa, one or two 

longitudinal aepta in each of the 1*6 of the 

transverse ditto loos, end cosBonly a strongly 

obllgus septus la the basal division, 

distinctly hot not deeply constricted at eeje? 

transferee septa, ConidiUB *eH eoooth or 

very clnutely roughened. 

6 Mmgos under study 

&j«pt©« t ifaptfn appear m dartê fcrown to black spots 
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generally m region of leaf apex and leaf 
edgee. The opote vote circular and oval to 
irregular, greyish brotm, coaeontric ring at 
the centra, sise of the spots varied in diaai. 
ami It a* to 15-^0 esi. so*ex©ly attacked 
leave* developed large spots vfaieh coalesced 
to for* necrotic patch, gave the appearanoe 
of blitfit. flue losses dry-off* curlsd and 
dropped down prematurely, ^ yap tooe also 
observed on bice see. The colour of tha 
affected floral parU turned dark brows to 
black, detortattng tba quality of flower. 

MyosllMi i the young Btyeelitts wm poorly aerial, hyaline, 
septate and irregularly branched turning 
brovn when old and weeeured >*.63 M (3.12 * 
6.2»* ju ) i n width* 

CosLdlopbore t Conldlophoree esftrsod fro* soot tissue either 
singly or in groups of 2-5 with preeminent 
apical soars* They veto short, straight to 
slightly bent, sad hairing 2~h septa, slightly 
constricted at the septa and swollen at the 
base, light to dalle brown in colour, length 
of conldlophores fsots the host w® h3+kO# 
(15*60 - 81.90 M ) and froffi potato dextrose 
agar it was 35.76 JI <?.80 . 10S .30 /a) width 
of the conldlophores fro© toe hoot was $.27 » 
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(3*12 - 7.80 ju) *n& *»BB potato dextro©* 
agar It vaa 5.02 ju (3.12 - 6.5*f n ) . 

Tnaw w i variation in also and shape of 

oonlfHa. Q» conidia obtained froffl tbB 

boat nape relatively bigg** la s i * and 

shape, baata ware a2*o longar than t&ota 

obtained Iron potato dtxtrooo agar. 

Conidla ware light ollvaocow to darto-browa 

obclavat© to iturlibn \dtb rudlxientary or 

snort beato. They wore In cbctins of 2-12 

or ©ore usually 5-8. fl»y tevt 2-7 trans vara© 

aepto, usually 3-5 and 0-3 longitudinal 

•opt* uaually 1-2. tongtb of oooldla Iron 

boot was »*1.3W M (19*90 - 7**4l> xt) and fron 

potato daxtroee agar It was 3»*«1Q M (7*90 -

37 .Mf M), Braadtn from the boot VOD 10*99 # 

(if.6e - 19*50 M) and froe potato dortroae 

agar It ma 8.38 A (**»6S - 13.26 * ) . 
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the conldia Isolated frore sunflower was best on host leaf 

extract and good germination In h per oent or 3 X«r cent 

sugar solution and la top water, 

TIKI teoperature growth relation studies revealed that 

the fungus could grow within the range of 10° to k&Q however 

©axteuci growth and aporulatlon was noted between 20-3O°c 

(rood teoperatur©) am the growth a lowed with increasing 

ts«peratur«&. The fungus did not grow at 0° and S°€« Arja 

and Prasada ( 19?2 } studied A. £££$& on lineeod and observed 

the temperature range of 10° to 35°C to he suitable with 

optltsuei at 26.30°C. There was no growth at *t* end 2̂̂ 2 

tonp«yatttrtt&. 

fhe fungus ©ould utilise a l l the carbon compounds 

ondar study hut sucrose, ealtoso and dextrin mm found to 

he heat on which Angus could grow and eporulate abundantly. 

°PPal S i A* ( 3#38 ) studied Alto tragi* Slight of cunin. 

Bis studies showed that the fungus grew profuesly on ssaltooa, 

dextrin, levuloe©, laoto** end sucroae. 

Fungi* could utilise variety of nltsos&nous aoopounde. 

I xceli&nt growth was observed on potas*ii*s nitrate and 

isacneslUB nitrate followed hy sodium nitiate and aŝ otttttB 

^e*w^B ^^*™>SF aef-̂ p î* 9 ^••^^^ w ap^^^^^n^^^^ VP^PO ^w^»,ahe^e»0Bwo,^^'^^^e^wi 4^4^ aNewwaFjBĵ ojejjWFeiw wwn^w^fc^ftp^^wwew 

™*<gr ^ B $ J Q S K M M H S I ^eWTe*SlueTs»jes»ajB, e » o ^ W •j^soesBaeW Wew eTWJjMpsV^*" * * ^^e* ^ ^ H r ^ ^ 1 ^ ^ ^ J t B H R V 

< 193B ) Indicated that the fungus mads the heat growth en 

nodUlod KLoharde* agar and on oadlvei ^on^ining tjotaaalm 

nitrate and aomonHun tartarate. Singh and London ( 1970 ) 
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sto&iod tilt nitrogen requirement of certain leolatee of 
&• Jfimlft **»* «B4 aaoiiod teat there vote omited differences 

In their nitrogen ra<juir»Bente. 

Fungus could produce onaynoo iDse ©rypain and trypsin 

la good quantity while i t could produce eaajnoo gsXatinasa, 

fllattftftf | oj&daao and cyataoe In aoall cuejititl3£« Chougitle 

( 1W$ ) atudiod £ . tenui* causing leaf bli&t of soyabean, 

and stated that ti* fungoe oould produce •ncyoeti i l to diaataa©, 

trypsin, laulaae and erypaln i s good quantity, but i t cottld 

produce tht easyooa aeldaee, e^steos and #l*Maaoe in very 

MiaXl quantities* 

Ho fungus could grow with vide range of pB vis . 2.2 * 

9*6 but too option* pE for the growth was »*#8 to 7*1* fnt 

oaxtona growth no* obtained at pH 6**N Arya and Fraeada 

( 19§& > reported that the linseed Aiteraarla IfffiKjf could 

grow with wide rang© of pfi 3-8.5 vith options 5*6*5* 

The tnaxoal death point of the fungus under study mm 

60°C. Jadhav C 195% ) atodtod the leaf-apot of sunflower 

eausod by A, fcgnu% and stated that thermal death point lift* 

between 59-60^, 

fbe rolatiTe offlatency of fungicides and antibiotic 

was teeted Js J&&&, In thin toot Pi thane K-M£f Vltavax, 

i)i thane 2-78 and Oman1 yielded promising ic«u2.to. Hfolatan 

wo* also found to bo affective in cheeking the Growth and 

aporulatlon while Aureofungin, Fytolan, Uaoonil, :irt»» 

mito»-50, Bavictin, Kitaein and Banlate did not prove 
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effective In cheeking the graven and fiporulation of the fungus. 
Bodebaugh { 1963 ) , feawen < 105 )• Sob** ( 1966 ) , Co* 
( 109 > and Singh and Kil» ( 197^ a & b ) reported the latoo-
4p ejMBjf^pe* JH ^Wfce^n • êa»jgh™M» ^^*'W^^ ** 4eee^We*ej^eaF êa)Of at W ^ s v M K I f t l M N P ĴWerew^PieY P̂*we* %e<SB £ 3 M B H B H H K B ^ ^ B ^ U B ^ B 

on chryeonthBiiuni. mis Kodebaugb ( 1 0 3 } found protective 
spray of botran, captan or phaltan as effective control. HB 
observed that the flower »u»oeptibility was not related to 
altrogoa, phosphorus or potash nutrition. Taeoon (196?) reco-
amended alneb dust or spray, Sober ( 106 ) t stated that the 
application of copper compounds, tcnob or ainob provided adequate 
oontrol. Cox { 109 > reported that bli&tt of ehrysantheiaUB 
could be bitter controlled by alneb, tmneb or daconil than 
captan. sings and Milne ( 1?7*> a } noted that la laboratory 

concentrations appeared to be the nost proaslBinc. In their 
field experiments { 197* b ) chlorothalonll was jfeund to bo 
•oat satisfactory. Hancoaeb and captafol gave icasonable 
control. The waulto obtained in the present studies mm in 
afireescnt wit* those of fcuseen ( 1965 ) , Sober ( 106 ) and 
cox ( 109 } in respect of aitbane S-78 (dnab) and with Ulna* 
and Hilnt ( 197** a) In reepect of J&thsntt %J*$ (raneossb). 
since the varieties grown in Maharashtra State mm very 
susceptible to the disease, the re salts obtained in the present 
studies would be very useful in reeosesending fungicides for 
control of the disease. It would be necessary* however, to 
conduct field trials vith the promising fungicides. 



 
 
 
 
 
 
 
 

 



Chapter VII 

SUMMARY 
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Xavostlgattoai on laaf blight disease of chryaonthesw 
v»i» undsrtafcsn. ffct disease was noted for tfes first t*i» 1A 
concentrated areas of Ahaadnagar district watte crop is grown 

QOOB8ffO*fi3i3.y» 

Dark brown to black spots pnsrslly la te region of 
lftaf op** and leaf odgss wer» developed, apota «®so circular 
•ad oval to irregular, oeesurdd V to 8 O B 1 O diataettr. Several 
such spots coalesced and forad a bis patch »asurin£ 15 to 20 
ee la length, fatso gave blight appearance to ttai leaves, 
•̂  jnptooo vftye also not lot d on blossc*. 

Besides clarysantb&BiUB, the iuagufi was pathogenic to 

O^̂ S 4BHMŜ WMSkflh V^WPHHMSJnOS ^W^^^ ^"l^^^^l W^^SWW '̂SSWSw ^P^Ow^^aSMlPO^^" • WS*iWS> *GlQM0*^fcW^^w O 

Ttoe variety Golden Darwar us* ooderately eusoeptibls 
wall© Barbara Phillips, Cornetion jellow, Garden State, E.V. 
t*tt9 Baja, a«vadi, snow *»*•, Surprise D«or*ay and 24pri 
vote found to os hitfOy eueosptlble. 

fas fungus produced good nyeellal growth In culture 

nedla, mycelius was poorly as rial, hyaline, septate and 

irregularly branchad turned brown when old and closured 

**.*3 » (3*12 - 6»afc ) »* 

Conidiophorea were short, straight to slightly bout, 
2-k septa, slightly conetricted at septa, light b*c*ra to 
dark brown la colour. Length froe me host h3to » (15,60 -
81.90) a sad tgm potato dextrose agar 35.76 » (7.30 * 
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105.30) M* Width ft-OB host 5*2? ju (3*12 - 7•80) M and ft** 
potato dextrcae agar 5*08 Jt (3.12 • &»&> ) J9« 

Conidia irti* light olivaciou* to dark-bajwi, obclnvato 
to Eurtfora with ruaUsantary or short bosk, foras ebaina upto 
12 or eoia, 2*7 trawmrro sopta (usually 3 to $} and 0*3 
longitudinal sopta (usually 1-2). Length of eonldta trm host 
was M.3*- M (19.50 * 7^.10) ja and fro® culture i t was 2»*ao^ 
(7.80 * 37 •***•) J*» Breadth don host 10#99;u (k.60 * 19. $0) A 
and from culture 8,88 ;u (M© - 13.26) ju. 

On the basis of tfcsss aorpbologieal characters, the 
pathogen was identified as Alfrmarla automata (Fsiee )K»is*lar. 

Ih© fungus covad grow well on Kirchof f «s asj*r, 
Kiohastis* agar, potato daxtros© agar, host loaf extract agar 
and sutrisat agar. 

The teapsratura teopitesftfit of the pathogen naa 
28-30°t; (lo-MJPc). the pathogen utUloe dextrin, sueroso 
aaA eaitoso* Potass la* nitrate, sodium nitrate, w&@m%m 
nitrate, aamonlac tartarate were found to be the btat souros 
of nitrogen. It utilised gelatin, casein, eg£~alb**iin and 
potato starch indicating the production of m&gsm selatinase, 
erypsin, trypsin and <Uastas* rsepsctlraly. Xbo fbvourabl* pH 
ranso vtw between h& to 7*1 and the option was 6A. 

Mthaaa M-M?, Vltava*, Ditbana ZJ?B and CMasf inWU 
hi ted the fungue growth and eporulation in rlXro test. 
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Leaf spot of Chiku 

(Achras sapota , L . ) 



X B t U O O U C S I 0 £f 

Chiku ( chras aapota. I . ; olao called sepo£lll& or 

aapota i s a native ©f o©uth ^B«rtca. I t i s cultivate*! ©asfcan-

aiT&ly in texlco ana has not* spread to other t roploal countries 

C baxjffim 19731 Cbaoaa tfc j&. %99* ;• I s India the cult ivation 

of tivlo f ru i t crop on oo&mr&al scale is in r^toarnobtito, 

OaJn t t Andtaa ?ra6feshv ftnll tladu, K&matafea, J'cicla^ Bengal, 

Utfcar Vradesn ana * unjab C HandBflva and Konli» 1^66s end 

I Adnata Boo £fc £&• IS?5 )• As quoted fey Bandhavr. and KoKLl 

( 1 0 6 ) t&e area untie r tn i s crop In India was ©33 i»etares in 

19Sto> %rhil© i t lias 125& hectares during 1966. Since then tn© 

&r©a Lc increcuiou nearly s ix to @%nt tics®. 

In Maharashtra, the cusp Has crovn on an &2©a of about 

1100 teetares du*£ng 197^75 in five d i s t r i c t s v i s . rhnne, 

Anssadaagar, Funs, landed and Avrane&ted ( AnonyBouD, 1977 )• 

t̂s 21mm i t i s ©n 700 acetates voile on 100 hsetesos in «aeh 

of the x^cainlng four d i s t r i c t s . jgbojMBj} area in ;n;x; 

d i s t r i c t i s well- ^lovii for ehiku cult ivation. 

Cultivation of cni&u is b i$ i ly profitable cso I t does 

not rased each spraying and pruning e t c , ana is loaollVQd 

f ru i t tr©e# Koreover, th© chiku f ru i t I&tebes JBOU price as 

i t ripens in July and August, %fban oanoo and iitc-hl f ru i ts 

arc ecarcc. The ehiku frui t baa otiod storage and transport 

quali t ies < Saagtoavi and Brar, 197**f wandhu, l<//3 , 
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hacat et aJL. { %97X ) listed f tvo fungi vis. l^SS&S. 

•p» *M*9$to9&m titessu* Mmst i i i M * iMMm%&^ 
^Qpoticola, Ffeytopttthoia palrivors on chtku. pairing ttae star 

197G a now loaf-1pot use observe-a on ehi&ti plaata an tte 

cttitivatoi©1 fieia& In pun» district, at the Btc&ozfel I'rt&t 

;coearcb station, (tos*8!ifc)tliiat lunt mid at t>«- &orticufitufbl 

I a n at the Central Corpus of this itoMicity. 2he sp^toes 

©tsseg^d %f®w esdlar to these r@pori©«l by cntnmpim i 196® ) 

in l̂iarwax. the iavfcstleatioro «e*e tboxvforc un&vteii&a as 

tbe leaf-spot is a n>v record in hamura&htiB* 



I^af spot of chiku C Mtoga» eqpofta, i . 3 

In nature, nucserouL leaf spots scattered all over ttie 

lateiaa **©ra observed* Ttowse spots veic circular. 2h» colour 

of ttoe spot® UTU-' Initially pinkish which gradually t u m d 

raiMtoli bit>vn. *fce centre of tfcc* spot mie tnlti ena light in 

easparieoa to the periphery ifcict* vm O&ifs brew to l&aek, 

i lcroccopio eaaalmtlcp ; 

lis© cierofieopic camlrattcn of fcte afitctc part; did 

not reveal the appears rice of isporse or of pycnitdi'. or any 

other fruiting tody* 

Isolatloo 

•&m oapot- leaves fcaviag typical sjtsptoec of t ic 

disease ucro collected free tat horticulture £«rdon of 

KotaatB-a fltao* Krlsht Vldyapoetb laiu9 £ateurl| &M ?.*sglosal 

i-ruii I»s@are» ctatlonv GaaoahtenJiid, Pine. The xcai9s *»*» 

t&en ws&l»d vitb tap uater so ©s to K3BQW> <Hrt &»& &rte<t 

i s air. Tot affteot©& parts ^®re tfcen cut into scoll pluses, 

oiu infected in 1H000 HgCl̂  solution for a-3 Bisute and 

vashed i s tfcn*«< enan#£ of sterSliaocl ^ater to JPM&WC t£» 

tracts of poison, b̂&sc? f*©&21 pieces «egc tfeer* pX on 

sterilljsBd filter paper to rencte ©sccss of water ona tten 

planted on pet r i c h e s poured previously with potato dextrow 

agar* Sfee nfoole procedure %m& don® under aseptic condition. 
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Alter twalwa days, the ftmgus growth started appearing fro* 
tin aftaotad epot. Initially wry snail growth vac ebsarved. 
than sub-cuitttraa now sada on potato dextroae-agar. Orpaias 
VM found to b» extioojtly clou growing. Thus two Isolates TIE. 
PIMO and Rahuri vote obteiatd for furtfce r ctudias. 

fwanty-oro day old cultura h&vlsg a flood r.ycellsl 
growth was wad lor inoculation for proving lb* pathogenicity. 
Potted plants of aapeta ofct&imd fros the BagloQal 7rult 
I*s6*rch station, Gareshkhind, Piaa© ware used Ibr Inoculation 
purpose. Myotlial auspanaien was prepared la «te*32JU*d water. 
Xht plants ware insulated by entering tht suspGmton on 3*cvas 
with tha halp of a brush. Paw laaras ware injured by pinprick 
oethod. Tha plants spuayad with ster&i&d water soifod m a 
control. St* pots with thaao plants ware tept under point 
oteebtr for 2** bourc, before and alter inoculation, Tot 
plants war» kept nadir observation for a ptrlod of nearly two 
•oath** syoptec* did not develop on tha inoculated 2ft«t»s« 

^oorudatlon 

•/•^n^pipw ̂ i^^^WRpp^i^p v'•iHHi^aaft'aMw ^FMmipw ^nwa ^PPS^WT vp>avtH^^pan«|B^v ^wipffd^^^ap^Mi sMd^^ssa 

there ware no spores. Xt woo only oyoellue. Atteopte war* 
therefore sada to tpotvlata tha organls*. tha technics** 
and nodia uaad by Eande ( I96W ) wars followed for thla 
puipoao. Use stadia triad wert aa btlow 1 
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X, otato dextrose agar • 1 p®» wmb gLttBeeo* 

a« lioist-ieavea • l per cent rilwcose. 

3. -̂ sapeciL • 1 p$w ©tut yosst estruct, 

k. Cfltytok * 0.5 J* yeast extract. 

5. Yeast nojsittol extract. 

Tlmtm «ft4i* wve pm$&m& toy standard sfttfcoOf auto-claved 

at i$ ifct pm*mm for I f itiautas ana tiie ^taa marts mm $r#» 

pared in test-tube:;. xTsesc slants wept also stnr3&is»<l and mpt 

reaOy for inoculation. In @a§® of boat*leaf e»dll» young to 

isediufc leaves (not old) were; used, ibe leaws were- cat Into 

ccsRil pieces mm fH2»d la 25® ©2 I rleneeyer flat;:,, 2|s® leaf 

plfteo* ccffsreu marly l A portion of the flask, causes© solu­

tion ( 1 per ce»t ) was then poured into the ftak GUfficiPnt 

enough to keep tbe leaf pieceG completely amotooii Into the 

solution, ffc§ pita** were allows to be soaked for one hour 

and then the #«•#« of glucose solution wm 4M&BJH& off in such 

% way that the retained glucose solution covered ot&y th© bottom 

surfact of the fla^k. Tbeoa flasks n»$e then atorttii»4 for 

15 1*** pressure for X$ minute;.. In tain way the icaia Slaal® 

and £Xa@isft were k&pt ready for inoculation. 

A wry ®wli pl*es of eye* lines vae lifted oo ® «t*rCUa»d 

inoculating atodio and aeeptically transferred m fflm mm* 

slant to 1st inoculated. This Eycfclial piece wm $am9%*& la such 

& nay tfcat the lop myo@2i.ftl portion caso© la touch wit© t l* surface 

of the cedia slant. This ptec® wm then very slojftjr Mini on th© 

surffco© of the E-cdla slant and f i n a l s placets on one @£# of the 

mailto:myo@2i.ftl
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slant In Its original poeition. In case of host leaf pSmm, 
the flaak* mm inoculated by placing 5-6 ••all pieces of 
tayoellal lilts m tin loaf.piooft* vltb the help of eteriliaad 
atoms* lbs ayofclial bite w p then spread by aimMm *h* 
flask. Zfet observations on the appaarence of the Growth, Its 
form, colour audi cporulation mm teJsa dally* 

On mM* slants growth appeared on Vtti day as s&all 
ednute ooiontoa which mm round in simps sad whit® in colour. 
ffcs growth of thi* colony ma wry alow. It took nearly three 
wool; for the deyelop&snt of the culture to coror th® satis* 
surface of the slant* th# growth vac gjoy-whitc on potato-
da xtrose agar with 1 per cent gMaooss and Caapock • y«ast 
extract. It was white oa yaast cannitol agar whlcti turned 
slightly pink altar about slogan days. In easo of host leaf, 
the growth appeared alts* $ daye. This growth was whits 
initially and after about twelve days turnad platu & blaofc 
spot was developed on th© loaf ploca whs re there woo eycolial 
grevtB* 

Thars mm no diffarencesln th© growth pattern aaong 
the two Isolates !•©. Pins and Baburi. Both the Isolates wars 
vary alow growing, Initially white to colour and beoac* grsy 
whits, on ysast &aiSiitol agar both th© isolates showsd pinkish 
growth* Tb« alcrosoople oasoinatiea did not reveal the dm* 
loptDent of sparse. The attaopte therefore to Induce spoiulation 
on thas« sadla proved" futile, 

Xha aspasdaftnts on apoitaation and pathogenicity were 
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rapaated at fwm undar the expertise sad ekUl of Pm$»*m* 
I»X, Band*. Sfeeae attempt© alao did not oucowd to eportflat© 
the organl»& nor to afltabllah the pathogenicity. 

CM-Bfifipp̂  ( 1968 } ienwt#d Pf̂ oobl&osBora i»#|«* am 
v v " IIMaMMMWIlrilMMMMWIBaMlMalWMIMt • ' • » 1I« 

tbs spec lea nero catwlng a nsrv leaf spot of ch&m ( Actorae 

•jpjjlfr* &•> • fas ayaptore described by hlo and an obaarvod 

la the praaent iznreetl^atlona *•«© similar. Hanover, he 

otsierved black fcBElapberical pustular structures representing 

the fruiting bodlfto of the onganSfts* B#gft*M eEcclcatloc of 

several apt elitea collaotad at Rahurl and PUDB at£ set mtaX 

the praeano© of any fruiting body developed on the laaf-apots. 

tin praoence of spejM, Sold and srldhar ( 3972 ) noted that 
thia dtaaeao produced nu&erous, soall, circular, pinkish to 

reported on the fttnclcldal control of the laaf-epote, Krlahna 
Praaad §fc &£, ( 1979 ) studied the varietal reaction of oapota 
to this organise Tbaua workers howawr did not ssaat&oft about 
the «poruiatloii of tbt» organic, which was mxy olov growing. 
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