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CHiPTx£ X 

INIROIXJCTION 

Jpl icbos lablab Linn, commonly knovfli aa f ie ld bean or 

avare in kannada i s m important pulse and Tegetable crop of 

Kam&taka s t a t e . I t i s usually groMi as a mixed crop with ragi 

(ileufline coracana (Linn.) Craertn, and as a pure crop around 

c i t i e s * Curing l975-7t i t covered an area of 62,711 ha in 

Kamataka vi th xhe production of 12,765 tonnes (Source : 

Bureau of economics end s t a t i s t i c s , Kemataka s t a t e ) . The 

seeds are r ich in protein (24.9^) and carbohydrcte (60.13^) 

(Aioryraous, 1952). Hence in the recent years considerable 

a t tent ion i s being paid towards the developmen' of high 

yielding v a r i e t i o s of t h i s crop. 

Several fungal pathceiens are known to in fec t t h i s crop. 

Of these l ea f spot caused by Septorie dolichl Berk, end Curt, 

i s of major importance. The l i t e r a t u r e avai lable on t h i s 

disease i s mostly confined to the descript ion of the pathogen 

and symptomatology. Indorsation on aspects r e l a t i n g to the 

fungal metabolism end l i f e h i s to ry i s lacking. Hence an 

attempt has been mmede to study the aspects enumerated belowt 

1. Morphological characters end host p a r a s i t e 
r e l a t i o n s h i p . 

2. Cul tura l , n u t r i t i o n a l imc physiological studies* 

3. ^ o r e germination s tud ies . 
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4. Dl8MLB« inoidenoe axKl deYelopment. 

5. Po8t- lnfact ional ohengeB in the hos t . 

6* HoBt renpe of the pathogen. 

7 . Perpetuation of th^ fungue In na tu re . 

8 . Chemical con t ro l . 

The Rhove s tudies w«r« conducted during l977-7fl, «» 

Agricul tura l Collepo, B a n ^ l o r e . The refnilte of the inveetl-

^ t l o n are presented In the following pages. 
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CHAPT}ffi I I 

RKTIW Oî  LI2ERATURS 

TertouB opec^ep of the p-«nu8 ger^torle attach- a mnB>ter 

of plantB be l an^ng to different fami l ies . Leaf spot caused 

^ ' Septorla dollohl I s one of the Important dlseaeeG of avare* 

This disease vas regaxrded as of minor Importance, since the 

severi ty oti locuX crop wtis low and ^Tbre vbs ot minor liopor-

tance. However, with the ln*:rof?uctlon of h t ^ ylRiding 

v a r i e t i e s and hyhrlds the disease problems on t h i s crop have 

also assumed importanoe, 

Bxcept for P b r i e f reoort on the occurrence of the 

d i sease , no Information Is ava i lab le e i the r on the pathop'en, 

£• <3Qltgfal or on the disease I t causes. In view of t h i s , a l l 

the re levant Inforraatloji having d i rec t or Indirect bearing 

on the problem Investigated here, has been reviewed In the 

following pages. 

Horphology of the fun^a 

Sentorlr dol lchl was f i r s t re|>o?rted by Berkeley Pnd 

Curt is (Saocerdo, 1884). According to them, the spores ar€ 

40 «m long and t r l s e p t a t e . McBae was th^ f i r s t to report 

t h i s pathogen from India in 1909 (Sydow H and P and Butler , 

1966). iiccorulntj t o Chona und Hiuijal (1956) ^ . do l lch l 

has eporfls 28 to 40 yum (raoRtly 32 to 35pm) x 2.5 yuo. 



Growth OH dif ferent mfedia 

Growth and cu l tu ra l oharac te r l s t l ca of a funru^ aueb 

as colony diameter (dry mycelial welf^ht) topographyj sporula-

t l on e t c . , depecd on n u t r i t i o n provided by the medium. Lltere 

ture on various Sept or ! a 8pp. Ind lo ' t ea tha t t h i s fundus can 

h« cultured well on nonnsynthetlc media indicating i t s r e -

Qulrement lor several n u t r i e n t s . 

?/ Septorla l y c p p e r e l d Speg. grows well on potato dex­

t rose agar (Sohl and Sokhl, I973)f hoot extract ( p a t l l , 1977) 

and on eterl l lf ied tomato leaves (Endrlnal and Cellno, 1040). 

Malt agar and celery extract agar ounport good growth of 

Septorla apllgrBveolentle Doro/rln. (Kochmfn and ruMoVa, 1962). 

Weber (1922a, lg22b, 1923) fount' potato dextrose ager (PBA) 

as pood medium for Septorla nodorum Berk., £ . t r l t i e l Deem., 

S* aeca l l s P r i l l , and Del . , Ŝ . passer ln l S a c c , S. a/^rop.vrl E l l . 

and iilv. and ^ . avenge j^r^xxk., union &na pot^^to media a r e found 

to support good growth of ^ . t r l t l o l (Areenjcvic, 196*5). 

According to Luthre et a l . (1937) g. nodoniTn prows well on 

oatmeal agar and wheat leaf decoction agar whi le ,S . t r l t i c i 

grows well on onion agar . Munjal and Gautam (1977) observed 

•Bxlnmm growth of £• faumull Vest, on modlr^led Czapeck's modlmn. 

Uti l izat lor i of carbon euurcea 

Fungi exhibi t carbon heterotrophy and obtain t h e i r 

oarbon requirement from various organic sources. Although 



genertil lzation regerdlng cartoon Bouroee e re lacking, glucose 

l8 said t o toe t h e most efficient source of cartoon and energy/ 

for most of the fungi (Cochrane, 1958; Bll^raml end Verraa, 

1978). 

Sohl end Sokhl (1973) found glucoee, eucroee and 

maltose as ^ood cartoon eources for t h e growth of Sent^rl 

lycoperBlcl while glycerine wee found to aunport l eas t growth. 

Baccharoee has toeen found to support good growth of £ . t r l t l c l 

(AraenjevlCy 1966). iaeptprla humuli grows well on oannosey 

sucrose, end glucose followed toy maltose, while glycerol 

Bupportfi l eea t growth (Munjal and Gautam, 1977). 

*^cetate and c i t r a t e form of cartoon source Is not u t i ­

l ized toy Chytrldlura spp. and Pythlogeton s p . (as cited In 

Cochrane, 1958). Several s t r a in s of P l r l cu la r l a orygae Cay. 

a r t a l so known to make no growth with sodium c i t r a t e end 

eocilum ace ta te as cartoon aourcee (Otsuka a^a l*» 1963). 

Ut i l i za t ion of nltro/ren sources 

Nltroren I s en important const i tuent of p ro te ins end 

nuc le ic a d d s . Ho single pa t t e rn of nitrogen ass imila t ion 

can toe deecritoed to ep^^iy to Rll funr l . Kl t re tps e re exce­

l l e n t aouixes of nitroiren for many fungi (L i l ly and Barnett , 

1951 "̂^ Potapelum n i t r a t e i s enperior over other forma of 

n i t r a t e such as calcium n i t r a t e , sodium n i t r a t e and aamonlum 

n i t r a t e for a l a rge numtoor of fUngl Inperfec t i (Tandon, 1967| 



Mlaci 1933; Suryenareyanan, 1958). Howev r , ammonium eulphate 

and anuaoolua chloride are (^ene.alXy Ijai'erlor to aiaaonluia 

n i t r a t e In t h e i r n u t r i t i v e •value (Bilgreml ana Vpjema, 197B), 

Amino aeldfl e re ueually pood eouroes of n l t roren ^or funpl. 

Kunjal and GautP.m (1977) recorded optlnnim growth of 

£• ^u™tl1 on aramonlura n l t r f l t e , eodlu^ n i t r a t e and urea . 

i'tirther, casein hydrolyeate end prol ine gave h e t t e r growth 

«• compared to other 13 amino aolde . Hovevcr s a p a r t l c and 

glutamic a d d e a lso supported good growth. Sohl and Sokhl 

(1973) found asparaglne and urea as heat nitrogen sources 

for _S. lycoperelcl while they observed no growth In the 

medium, containing e i the r aspara t l c a d d or glutamic acid 

as nitrogen source. Asparaglne, glycine and ammonium t a r t a -

l e t e have been found to sapport good growth of £ . t_rltlGl 

(AraenjerlG, I96f ) . 

Effect of pH on r^rowth 

Hydro^en-loxi uoXiC^ntratlon h^h a d i rec t effect on the 

TJhyslolo^ of fungus. Knzyme systems, netRl s o l u b i l i t i e s , 

ent3*y of e s s e n t i a l vitamins, surface m'^ta'bollo reac t ions , 

uptake of minerals and entry of orgar.lc acids Into the c e l l 

a re a l l governed by pH (Cochrane, 1958). The l l t e r e t u r e 

avai lable suggests tha t the optimum pH for growth of various 

Septorla spp, var ies from 5.6 to 8 .4 . 

Septorla lyCQ.)eroloj, can grow over a wide range of pH 

from 4«0 to 8.5 with optimum as 6.0 for growth and 6.0 to 6.3 
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for sporulPt lo i (Sohl f^n6 Sokhl, 1973). Accordlnr to P a t l l 

(1977) I t grows over a pH range of 3.5 to 8.7 with 6,5 as 

optimum for growth. Ho o b s e r v e excellent epoiulatlon b e t ­

ween 6.0 and 6-9. However i j idrlnal and Celino (1940) have 

noticed good growth of S. lyooperelcl bet'jeen e. pH r^mge 

of 3.6 to 8 .4 . 

Septorla t r l t l c l grows well betwt^en a pH ranre of 4.6 

t o 6.0» while S, nod0mm grows well a t R ver:' wlc^e renge 

of pH from 3.0 to 8.3 (Luthra et a l . , 1037). Weber (1922» 

and 1922b)I n o t ^ 6.2 as the ot)tlmim pH for the growth of 

£ . a venae and good growth of ^ . t r l t l o l between a pH range 

of 3.6 to 8.0 whllo both t h e lungl could grew over a range 

of pH from 2.5 to 9 . 2 . 

Septorlfe hUTrmll can grow over a wide range of pH from 

4.0 to 9.0 with an optlraum of 6.0 for growth and 5.5 for 

sporuK^tlon (Munjal end Geutam, 1977). 

TegperB-qire reguirementB 

Senperature a f fec t s growth, spore gexminatlorii repro­

duction anc Indeed a l l a c t i v i t i e s of the organism. The l i t e r a ­

tu re ava i l ab l e Ind ca tes tha t the optimum temprrature for growth 

of Sqptorla spp. ranges from 18 to 28*>C. 

The ontlnum tenipf?rature for growth and sporuletlon of 

£• lyoo^erslct I s ?5»0, T*urther I t grows and sporulates 



poorly a t 10-C and 35»C ( P e t l l , 1977). Sohl and bokhl (1973) 

alBo found 25°0 to be the optimum tempej:«ture for growch and 

20 to ZS^C, for eporulittion. They found ICC and 28 to 30**C 

as mlnloum and maximum temperatureefor growth^ reepect lve ly . 

According to Pri tchard and Porte (I924)f 25*'C Is optimum for 

growth and sporulRtlon of £ . lycopere lc l . They found 2«C 

and 34.5*C as minimum and maxlraun tempereturee for g-owth 

r*?spectlvely. Correspon<^lnr fl/mres for auorul^tlon wer« 

15*C and 27»C. ^ , nndonim hPB an optlnua teoineraturf^ r e c u l r e -

ment of 25*C (Luthrfl et a l . , 1937). Hovever, Welier (1922) 

8tat<-B tha t , I t rangtas from 20 to 24«C v l th 4*C and 32»C 

as minimum und mbxlmum temp^ratureu. roapect lve ly . 

The optimum temperature for growth of £ . t r i t l c l ranges 

from 20 to 26*C with 2»C ns minimum and 36«C as mRxlmttm tempe­

ra tures for growth (tfeb r , I922h). Arsenjevlo (1965) reported 

2? to 2€«C as optlnura teTnnerature for the growth of £ . t r l t t c t 

while Luthre et. a l . (1937) found I t t o be 25»C. The minimum, 

optimum and maximum temperatures for growth of S. ayenae are 

2«»C, 20 to 25*C and 52«C, respect ively (^eber, 1922a). Accord­

ing to Munjal and Gautam (1977) S. hiinoill grows over a wide 

range of temperature from 5'C to 35**C with 20 to 25'C as best 

for growth and sporulat lon, ?urth( r , leoe growth wee recorded 

a t 30»C and 5*C and lm\Bt a t 35'C. 

Effect of l l ^ h t or. growth and sT^omlf^tlon 

Light IB absolutely required for the forraatlni of 

ifarlouB types of reproductive organs In cer ta in species of 



fungi (Cochrane, 1958). Richards (1951) observed thnt 

oultiires of £• Boflomra Vept In contlnnous flnilrnefls failed 

to sporulate while he recorded ahundf^rt eporulat lor In 

cultureo under contlnucwB l igh t of e t l eae t 100 ft candles. 

Sept or la lycoperelc l produced grr>ater number of c t r r l 

unoer conetant IXlumlnutloii or a l t e r n a t e l i gh t ttnd darkness 

cycles than In corstimt daricn«Be (iTuroP̂ awft Pnd Balmer, 1975 )• 

Spore Rermlnatlon s tudies 

Snorsa a re the p r inc ipa l agents of dispersal of 

fungi. Consequently any coriBlderatlon of ecology or of the 

spread of soonaaloaHy important fungi w i l l have t o take Into 

account the spore geimtnatlon. Nutr i t ional dependance of 

Bpore gexmlnttlon le very well demonatra^ed in several iUngl 

(Cochrane, 1958). According to P a t l l (1977) spores of 

B»ptorln l.YCoperslol germinate well in leaf decoctlor while 

l e s s In tap water. Spores of £ , t r l t l d germinate rflpldly 

In wheat Iffif decoction (Luthre et^a^-t 1937>. However, I t 

has been observed thPt both g, t r l t i c l and £ , nodorum 

germinate well In water (Shlpton at al^., 1971). 

Temperature has got profound influence on spore germina­

t ion . L i t e ra tu re on t h i s Indicates that optlTium temjerature 

for spore g'^rmlnatlon of rev^rel Sept or! a rpp. var ies from 

11.5»C to 27*C. 

The optimum temperature for spore germination of 

Sentorla paseer ln l h* e been found to be 20 to 24*C (Green and 



DloVaon, 1957). Lutbra et a l , (1937) founa 20«C as the 

optimum temperature Tor epore geimlnatlon of £ . t r l t t c l , 

v l th the maximum raztging between 25 to 30*>C ond minimum 

below 5"C. Howevert Weber (1922b) found 22 to 26«»C, 2 to 

3*C and 32*0 ae optlnum, mlniimim and maximum temperetur« 

respect ively for epore germlri*tloii of ^ . t r l t l c l . Accord­

ing to Chona find Mttnjal (1952) Bporea of £• nodorum germi­

nate well between 20 to 22«'C and do not f^erml mte e l the* "b 

below 12«C or above ?ooc. Further, Veber (I92?b) reportfld 

20«C aa best tempemture for epore germination of S. nodorum. 

The nlnlmumt optimum and maximum temperatures for epor» 

germination of S. lyo jpers lc l a re 3**C, 25'C and 30»C, r e e -

pecTilvel^ (aohl anfl iiokhl, 1973). However, mcNel l (1950) 

obeerved ontlnura permlnatloY! of fnsorep of t h l e ftinrue a t 

temperetures between 21 to 29*C with no germlnfstlon a t 31*0, 

The optlrnum tan-pereture for spore germination of Ŝ . s p l l 

ond S. appllpraveolentlB hps been found to be 17 to 27"C and 

11.5 to 25.5»C, reBpeotlv«ly(Cochran, 1932). Sohnleder (1959) 

reported 0 to 1»C as minimum temperature for epore germina­

t ion of both S. obeaa and b , chrya^-nthemella Sacc, while 

maxlarum as 31 •C for the former and 32«C for t h e l a t t e r . Opti­

mum temperature for spore germination of £ . a venae ranges 

between 20 to 24'C and no germination occurs above 36'C. At 

4»C germination i s prolonfred ( teber , 1922a), 

Available water Is one of the p r l a r r y determinflnte of 

spore germination. Most of the fun^l reu l re a high r e l a t ive 

humidity (RH) for spore germination with the v e i l known 

kM^ 



eocceptlon of powflery nildewB, Sheridan (196*^) observed spore 

g^rmlnntlOT! o:̂  Septortn ap t lco le at 96.8 per cent end above^ 

but not a t 96 per cent HH. The minimum r e l a t i v e humidity 

resiuirtaa^ntt^ Xor upore germiiiatlon oX £• obeBa and 

S, ohryganthemella are 92 per cent and 01 per cent , r c e -

pectl-?ely (Schnleder, 1959). 

Effect of o i l on ftingua 

Various types of o i l have been shown to ccnt ro l fleyerfel 

plant dlBeaeee and to Inhib i t many phytopathogenlo fungi. 

The effect of o i l on aporulat lon, germlrfctlon and Btomatol 

penetrat ion b> l^cosphaerell: . nasi cola I s In d ispute . There 

iB general agreement tha t o i l has a therapoutlo act ion a f t e r 

the fungus penetre tos Into tlse l ® f or during eoi ly sumptoa 

formation. In Sep-corja leaf spot of celery there le evidence 

for two modes of o i l act lonj (1) drf^stlo lowering of sporulPtlon, 

and (2) an Inhibi t ion of Infect lor or of eymptoms. Ho\>;ever, 

no further de t a i l s are avai lable ( ' ' l l son , 1961). CalpouaoB 

(1966) who has reviewed a l l terf^ture on o i l s fee ls t ha t o i l 

tprfciye may sfci^t the phyfalolo^ oi l e a l tlytnie which might 

resu l t In disease r e s l s tmoe* 

Conditions favouring Infection and dlgease developrif^nt 

Envlraimental fac-o^s, partloul^^rly tera^eretui*, 

humidity and r a i n f a l l have s l ^ l f l e a n t effect on Infect ion 

and deveXopraont of d isease• 
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MacKell (19'30) found tha t a mlrlmum of 43 hre 100 per 

cent HH iB required for germination and penetration of tomatc 

lesTee by Septorle lyooner s l c l . I t has been obeerred tha t 

seyere damage by t h i s fungus occurs In the ^ r t e of U.S.A., 

In a t ^ p e r a t u r e be l t of 25*C to 25.5*C (Pritchard and Porte , 

1924). According to JSndrlnal end Celine (I940), I t I s more 

des t ruc t ive uncer humid condi t ions . A temperature of 20 to 

25**C with 75.6 to 92.9 per cent IJK were oonginoal for the 

dlseaee development (Sohl and Sokhl» 1969)• However t h ^ 

found no corre la t ion between the disease Incidence, HKand 

development. £ . lyQ0T;erstGl spreads widely ^ui lng wet 

weather but checked by a period of prolonged dry weather 

(Reed, I 9 I I ) . 

Arsenjevlc (1965) found that rainy weikther, ear ly 

snwlnfr anfl hlp^ dosee o:̂  ff^rtl ' ' Isors favour the Infection of 

wheat by 3 . t r l t i c l . Further, a minimum of 20 hrs high 

humidity a t 12»C Is required for Infect ion (Holmes and 

Cnlhoun, 1974>. Stut^iee tuK^er controlled Conditions and In 

f ield by Scharen (1964) Indicate that onset ©f Infection by 

Septorla nodoruia on new leaves and heads of wheat, depends 

upon (a) xfiln and wind with spXaahlng water drople ts to r e -

leaee end d i s t r i bu t e spores and (b) a eubse^uent htuald period 

of a t l e a s t 48 hrs during which germination, penetrat ion and 

succeEJsful eatabllBhment of the fungus occur. Howevf^r, 

Holmes and Colhoun (1974) claim that only 3 hrs hlph humidity 



a t 12»C iB Buff ldent for ^» nodon^m to a t tack whent 

plants* 

Sentorja ^ s s c r t n t develope more rapidly on tjarley 

tjetween a tenrpepeture renffo of 20 t o 24*0 (Or*»en Pud Dickson, 

1957). Buddln and '/akerield (1924) observed that Septorla ep . 

a t t ack ing antirrhinum I s favoured by cool and molet vea^her. 

Mot̂ e 0"̂  -nCTiPtrgtlon 

Septorla epp. enter t h e i r hosts e l t h - r d i r ec t l y or 

through stoniELta or both* 

The entry of t ep to r l ^ lycopcrelc l hi a been found to be 

by d i rec t penetrat ion as recorued by P a t l l (1977) find Chupp 

(1925) while Endrlnal and Cellno (1940) obeervod only a t o -

matal penetratlor; of S. lyooperBlol* Sohl and Sokhl (1973) 

ilso support the l a t t e r vlew« She entry of ^ . noiiorum and 

!. t r l t l c l has been found to be by d i r ec t penetrat ion (Webor, 

1922a, 1922b), \ihlle Arsenjevlc (1965) hne reported the entry 

°^ SL* ^^ I t l o i to T°6 Chiefly s t o n a t a l . Ê . a p l l onters celery 

leaves e i t h e r through etoiaata or more oomraonly throuiffh the 

epldermRl ce l l s (Campanile, 1926). Green and Dickson (1957 

report the penetration of £ . paseer ln l to be xaainly through 

stomata. However they also found evidence f^r penetrat ion 

between the epldermai c e l l s , Septorla rlyclnf?s Hemml. enters 

soybean leaves through stomata (Wolf, 1926). Corey (1962) 

observed def in i te penetretlone of storrpta by S. llnlcola{3peg«) 

Oar., and noted apparent d i r ec t penetratlor^ a l s o . 

file:///ihlle


Htetopntholo 

pathogenic fungi Induce Beyerel hlBtologlc changes In 

t h e i r hos t . Cunningham (1928) while studying the h i s t o l o g i ­

ca l chengee Induced t)y cer ta in leaf epottim^ lungl obB-rved 

many changes due to I n f e c t l o ! , In the leelono produced by 

Sept or in cor.spjcus la ie t ,^ Mart, on Stelronena clllatuTng (Llrni.) 

Haf., th*^ dlBeBsefl portion was comparative!:^ th inner thRn the 

healthy t lpsneo of the leaf . In holonecrotlc a r e a , the 

epidermal ee l la hPd collapBCd. Palleade meponhyll ce l le and 

apon^ parenchyma vere ccnplet t ly f i l l ed v l th dexif?e granular 

suhstance. In the l e a l one produced "by beptorla ap j l on 

celery, c e l l s were k i l l ed with t h e i r contents dleapnearing 

ana the walls collapsed. The necrosle shaded off gradually 

in to healthy t i s p u t s without the annsarance of a cork 

caahlum. 

Green nnd Dickson (1957) while working with Septoria 

passerin1 on Barley obeerved sparse In t e r ce l l u l a r hyphee 

without htiuetoxla in she l«aves , which incited necroeie of 

, moaophyll c e l l s , but uld not normally a t taok other t lusues 

of the l ^ y e s . Thickening of the c e l l walla lu cotitatt vjlth 

hyphae was observed. Further 8hrlnkaf?e of c e l l contents 

without I n t e r c e l l u l a r de io s i t s was aleo observed which they 

suspected to be due to Iocs of water by the ce l l s as the 

disease progressed* 



Ha«lflcation of l ea f t i s s u e by the fun^a Septorla 

l l n loo la wlt^ colTaTiBlnF of meBophyll c e l l s , fh^ mesoTjhyll 

c e l l s vere apnaren-^ly veekened in advance of the funmis as 

•OTtie oollBpeed oeyonfi the aar^DS of the infected a rea , 

S. l ln lco lg a f t e r entering into the host leaf relnfed the 

t l & ^ e aua meBophyXl oeil& ooXit^psecl, iiUriher* meaophyll 

ee l le In flflYflnce of the fttn/^e vere aprjarently veaVenpd. 

At the margins of the Infected erea^ the mycelium was 

frequently apprecsed to the ce l le of host , hut no haustorla 

or I n t r a - c e l l u l a r mycelium was observed (Corey, 1962). 

Post- lnfecttoml chcmres In the host 

Several c h a n t s In the hoat a re Induced hy the patho­

gens a f t e r Infection* 

Qifinges In phenol contente; 

I^hejiollc oompotUidB have been Implicated In m^ny functlooae 

of p lpn t . They play a r^ l e In defense reectlona (Prldham, 

I96O) and In wound heal ing (Samuel, 1927 a»d Kasuge, 1969). 

Ohangee in phenol metr^hollsm appears t o be a common 

phenomenon in the diseased p l a n t s . Increase In t o t a l phenol 

ooiitent h -̂8 been obtjerved in wheat leaves lni.'ected wit is ateat 

rust (K'lrflly, 1962). Haghunathan £ t a l . (1^6^;) obeerved an 

Increase In phenol content of f ru i t peelf? of bPnRna soon 

a f t e r InfeotlOTi by Gloeosporlum musarum Cke.. A steep 

increase of phenols In c i t r u s p lan t s Infected by Xanthomonas 

c l t r l (Haeee.) Doweon has been reported by Klshore and Chand(lsr75). 



Chan^ee In amino nltarop-en! 

Th*̂  content of amino nltrofren l a Infllofltlve of th« 

soluble n l t roren etnlaiR of the plant t lpmie. Thus en In ­

crease In I t s content olfht Indicate a rapid degradation ol 

protetne or a eyntheelo of amino a c i d s . 

MoCo«l5e f^Tif^ wiTiHtefd MPf;4) o^s^rved deorf^aaed In 

l eve l s of amino acids except -a lan ine , two doys a f t e r 

Infection of cucumber f r u i t s by Pythlum aphanlderraatum (Kdflm.) 

F r i t z . . Th*^ the concentration Increased by the 4th day 

a l t e r Inoculat ion. They attrl tJuted t h i s Increase to proteoly­

s i s of ex is t ing tlBoue proi;elnB or synthtsDa of amino aolde 

by the fUngue. Haghuaathan et a l , (1966), noticed an Increase 

In concentration of 9 amino aoide In banana f ru i t cocit soon 

a f t e r Inoculation with Gloeosporlum musaruri but declined 

a f t e r 120 h r s . 

Perpetuation of the pathojyen 

There Is oonnlderable var ia t ion In the lonpreTlty of 

Sentorla spp. In cul ture as v e i l ns In the diseased l eaves . 

Septorla lycopers lc l can survive upto seven months In 

diseased leaves under laboratory conditions ( P a t U , I977)t 

etlefist unto six nontha on dried Infected leaves ("^drlnal 

and Cellno, 1940). Sohl and Sokhl (1973) found I t t o over 

winter In the so i l under the conditions prevai l ing a t 'Solsn* 

on hoet d e b r i s , £ . nodorutn cr̂ n survive for more than 18 



northo In the form of epor̂ ^B (^etoer, 1922b) while £« t r l t l c l 

can Burvlve for 10 months on vheat l eevee . Mftnae ana Sharing 

(1970) foum^ the survl^vsl period of £ . apHoole on dleepsed 

celery ae\>rls in s o i l to be upto 9 months. 

Chemical control 

In"Vltro evalufctloji 01' funf^lcldes: 

ReiTpont-e of a fungus to d i f ferent .fungicides v a r i e s . 

In -v i t ro evaluation of funglcidee provldeB a ranld end eas ies t 

technlcjue a£ screening AxnglcldeB. Shfee r e s u l t s need to be 

confirmed under f ield c ^ e i t l o n s , P a t l l (197'^) found tMrem 

as the boBt funirlPlde followed -ly Bavlstln and Captan a ^ l n s t 

£• lycoper^lci I n - v l t r o . 

Field evaluation of fungicides; 

RePTults obtained by various woricers 0a*?feBt thPt no 

H a i ^ e fucirlclr^e i s effect ive afrelngt a l l th-^ rieptorla sj^yi. 

Excellent control was ob'.alned by oaptafol against 

^* ££JLi£2i2.» ^^^1® Benomyl ^nd Bavlstln gave poor r e su l t s 

(Wilson* 1974). Nine years data from 'Ontario Agrlc I ' l i r ^ l 

expertaant'^l farm indicated thr^t only Bordeaux mixture could 

control S. a p i i (Anonymous, I922) . Difolatan w^s found t o 

be the bei^t among five :?unglcldes tested In control l ing 

f ru i t spots of grapes caused by Septorla spp. (Pouget and 

Gonzaless (1976). Whetzel (1922) /rot good control of ^ , 

lycopers lc l with -^rdcKux r.lxture with the addit ion of f ish 



o i l soap. Sohl ena Sokhl (1970) a l so o'btRlTied ^est control 

>^lth Bordeaiix mixture 4'!4:50 end P/lthane Z-78 (0,2^) - They 

br^ve recoTP'̂ ended weekly spreyfi of Lithane Z-78 for effect ive 

Control of the disease considering the economics of spraying 

and yield of crop. Miller and Lin (1954) while revie\;lnr th< 

l i t e r a t u r e on the efficacy of fungicides In the control of 

cer ta in g e n r e of plant pathogenic fun/^1 observed tha t ooppa 

fungloldee were b e t t e r than the organic connounf's apalnst 

eevertil Septorla epp. 

^,*^-*.>-«^'^««"-'^'"»*-"": 

( jyv- l -XLH^l 



MATERIAL AND METHODS 



CHAP5II2R I I I 

MATERIAL AMD METHODS 

Colleotton, tsolatloTi finfl iJPlntenPnci 

The funruB V^B leolated from the dlpeeeed leaves of 

Dollchoe Xfiblab, ooXleoted from the experimental f i e ld s of 

mXxi H&Be&xoh Bttition, fiebual, Bt^^&^lore clurlj}^. M&y 1:̂ 77* 

The funruB wne Isolated on potato flertroee R^ar (""IIA) hy the 

common t i s sue leola t lon technique by disinfecting? the leaf 

b i t s Containing diseased portlori In sodium hypochlorite for 

two mlnutf?B. After washing the h i t s In e t e r l l e water for 

B«T^rai t imes, they were transferred on to s l an t s containing 

PDA. In order to eliminate the possible contamination of 
•r 

fas t growing saprophytes the s l an t s showing fUngal growth 

during f i r s t 6 dayjj were dlscaroed and th« remfxlnlng were 

XBtatned with regular observ t l o n s . The growth obtained In 

such PDA s lan t s were taken for a r t i f i c i a l Inoculation a f t e r 

obtervlng them under l l ^ h t microscope and conflnalng t h e i r 

i d e n t i t y as Septorla s p p . , . The growth on PDA s lan t s was 

crushed Into fine suspension Pnd t h i s suspension WRB nuto-

miaed on to the leaves of avare , prevlcwsly washed with 

s t e r i l e d i s t i l l e d water. Al l the p lan t s were kept In humid 

chamber end observations were made regu la r ly . When the 

lesvea showed typical d i sease symptomfi» tht^ wea:e collected 

and th« spore suspension was obtained by Veeplnf t h ^ in 

s t e r i l e water to which a pinch of streptomycin was added. 
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ik Uxop 01 thlb spore subpenbluii wĉ s placeu oja ou^ per c^nt 

^«t«r n ^ r In p«trldlflhes and eprend uBlr^j: a "bent ^IRBB rod. 

The iBolBted s ingle epore was marked and using a oork "borer 

i t WES l i f t ed and transferred on to a petr ldleh containing 

PDA. Out of several such Isolf i t lons, only one vas ©elected 

and mul t ip l ied, discarding the o the r s . The fundus was t r a n e -

ferred to several PHA s lan ts which were kept In r e f r ige ra to r 

a t 4*C, a f t e r considerable growth was observed. This cul ture 

%fa8 used in a l l the etutiiea and t h e fungus was renewed by 

Bubculturlng once In two monthe, 

glasswares and chnmlcala 
•» 

In a l l experiments on grovth stu<^leB only aold w&shed 

Coming glasswaree and Analar grade HDH, Oacold and Dlfco 

ohemloalfi were used • 

8 t e r l l s a t l o n 

All thf media and ^laBswares were s t e r l l l a ed hy au to -

olavlng for I5 minutes a t 15 pel unleee otherwise s t a t e d . 

Method of lnocult:tlon 

Al l the l iquid media were Inoculated as follows: 

A disc of 0.3 aft diameter was taken using cork borer 

from the edge ol ac t ive ly growing cu l tu re . The lump was p l a ­

ced in 5 ml Bter l le d i s t i l l e d water and oiuahed Into a fine 

suspension. This was used ae a standard Inoculum. Inoculaticxe 



•rW't^ «n^» 

were done by d i lu t ing sui tably and 0.2 ail of the euspenelon 

viae added to each fl^^ak uBlng s t e r t l e one ml p i p e t t e , 

PetrldlBhea containing solid media were Inoculated 

using an inooulation nee<lle with a loop oX 3 nm diameter* 

MeaeuramfBt of growth 

In a l l s tud ies on l lould media the growth was measured 

by taking dry rayoellai weight. This was done ee follows. 

MycellPl ffrovth was harvested in 9 era WhatmPn !To, 42 

fl l t (*r paper dleoe which were previously dried a t 60»C and 

weighed to a oonetant w e l ^ t . The dry weights were taken 

a f t e r harvesting the raycelian and drying li. hot a i r ovea a t 

60*C for 48 hours . 

In studlee on solid media colony diameter was measured. 

Prepaitttlor of different media 

The composition and method of preparation of media 

used In the s tudies a re given below. Most of the media were 

prepared by following the procedure given by Tulte (1969) 

and Hiker ano Klker (1936). 

1 . Potato dextrose a ^ r t 

Peeled pota toes 200 g 
Dextrose 20 g 
Agar agar 20 g 

Dis t i l l ed water t 1 



2» Richards* medlumi 

Potaseiuffl n i t r a t e (KNO )̂ 10 g 

Potaaelum dlhydrogen phoephate 

(KHjPO^) 5 g 

Magnesium oulphete (MgSO -̂THpO) 2.5 g 

f e r r i c chloride (FeoU-fiHgO) 0.02 g 

Sucrose " 50.00 g 

Agnr agar 20.00 g 

• Dlotillefl >*«tep 1 1 

3* Wo^tflgd Cox's medlura: 

NBgnealua sulphate (MgSO -̂THgO) 0.75 g 

Fotaa&luia dlhyorogen phoaphaca 
(KHjPO^) 1.25 g 

Aeparglne (C^HgNgO^jO) 2.00 g 

Olucoea 2.00 g 

Agar agar 20.00 g 

Dis t i l l ed water 1 1 

4* Leoplan medlxm; 

Peptone 0.625 g 

Maltose 6.25 g 

Potassium dlhy^rog'diphosphate (tH^^) 1-25 g 

Malt extrpct 6.25 g 

Magnesium sulphate (MgSO^THgO) 0.625 g 

A ^ r agar 20.0 g 
Dla tUled water 1 1 



5. ^ethane and Hawker's medium! 

Glucose 5,00 g 

TotBBBivm n i t r a t e (KKO,) 3.50 g 

7>otarelura dlhyTopen phosphate 
(KHgPO )̂ 1.75 g 

Ma^efllum sulphete (HgSo. .THgO) 0.75 g 

Agar agar 15.00 g 

Dis t i l l ed water 1,00 1 

6* Sahoureud dextroBe a^art 

Dextrose 40.00 g 

Peptone 10.00 g 

Agar agar 20.00 g 

Diet 111ed water 1.00 1 

7 . Host leaf extract agar; 

A^are green laaveB (D. l a b l a t ) 200 g 

Agar agar 20 g 

Water 1 1 

The leaTes were boiled for 30 mln. and then strained 

through cheese c lo th . Volume was made upto one l i t r e and 

a ^ r was added. 

8 . Awre (D. lablab) pod extract ager: 

^Tare green pods 60 g 

Agar R^ar 20 g 

water 1 1 
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Foda niere out into pieces and boiled tor 15 mln. and 

then Btrelned through cheese c lo th . Volume wae made upto 

one l i t r e and agar was added. 

9* Aimre seed (^, lablab) extract agar; 

A-»are seeds 60 g 

Agar agar 20 g 

DlBtll led water 1 l 

Seeds were 'boiled for 15 rain, and strained through 

cheese c lo th . Toluoe was made up to one l i t r e and agar was 

added. 

10. TooMnat 's Tngdjun: 

PotasBlum nitrate (1CT40-) 2 g 

Sucrose 30 g 

Magneelim sulphate (MgS0^.7H20) 0.1 g 

Potasaium dihvdrogen phosphate 
(KHgH)^) 0.5 g 

Potassium monohydrogan phosphate 0.5 g 

?e r r l c chloride Trace 

Agar agar 20.0 g 

Di s t i l l ed water 1.0 1 

11 . A mixture of le.-̂  f ex t r ac t , seed ex t r ac t , and "PTiA 

in equal pronor t ions . 
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Morphological s tudies 

Morpholep oi the fungus In cul ture ae well as In the, 

hoet was s tudied. Fll'teen days old growth on PDA was used. 

Length and breadth meaaurementB of conldle , pycnldla and 

hyphae were taken using oallberated ocular micrometer. Number 

of septa In a conldlun were e lso noted. 

growth of the funrus 1"̂  dl^'ferpnt sol ia media 

^ e v e n dlfferen* solid media described above were p r e ­

pared and 20 ml of each medlun wee poured into a 3 Inches 

p e t r l p l a t e and the funt^is was inoculated. A i l the pe^rtplEites 

were Incubated a t room temieratu a. Aftej- 30 days the colony 

diameter wee measured and other cu l tu ra l t*iaraoterlBtlcs such 

as sporu la t lor , colour and topography of colony, e t c . , were 

recorded. The r e s u l t s obtained were e t a t l e t l c a l l y analysed. 

Growth phase of the funfoifi 

Growth phase jt the fungus was studied in potato daac-

t rose broth. Xen ml of PUB wea added to 5o ml conical f lasks 

and Bteri l lBed. Al l the f lasks were inoculated and Incubated 

a t 25 + 1»C. The harvest of mycelial growth was n*ide on 8th 

day and subsecuent harvests were done a t 5 c'aya In te rva l , 

with five r e p l i c a t i o n s . In each case dry mycellfil welnhta 

were recorded. The exi»rlnent was ooiitinued unto 43rd flay 

only since the I r a t two cnneecutlve dry welphts showed reduc­

t ion In mycelial dry welrht . 
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ftrowth 0* th-^ fuii'^ia In different llou^c* medlP 

Ten dif ferent l iquid media v i z . , potfUo dextroet 

broth, Tochlnfi'e medium, Aetftfina and Hflwicer medium, modi­

fied Cox'8 met^lura, Richards' medium, LconlBn medium, pod 

axtr^^ct, Sabouraud dextrose aeClura, seed ex t rac t , and leaf 

ez t r eo t , w«re prepared aa deeorllied preylouely. 

Twentyflve ml of each medium wê e poured Into 100 ml 

conical flaake and repl ica ted t h r i c e . Al l .,he flaske weare 

Inoculated and Incuheted a t 25 + I^C. After 50 days, the 

growth was herveeted and dry raycellnl weights were recorded 

Nutn t lonRl s tudies 

P t l l l ga t l on of different oarV'O'̂  souroee! 

The u t i l i z a t i o n of different carbon sources ty Septorla 

dol lchl was stucled In Tochlnal 's medium. Ten carbon sources 

y l s . , dex t r in , f lucose, prlycerol, lactopfi, mannltol, rtnranof?e, 

sodium a c e t a t e , sodium c l t r e t e , soluble s tarch and sucrose 

were t r i e d . The quanti ty of each carbon compound to be aclded 

ypB determined on the baslr of t h e i r moleculrr welf^^s so as 

t o pro-vide equl-?alent amount of carbor. as was provldea by 30 g 

BucroBe Iri the Tochlnal>B medium. Twenty ml of etich carbon 

source containing basal medium was adUed to a 30 n l conical 

flask and repl icated f ive t imes. All th- flasks along with 

the mealum were e t e r l l l s ed for 10 mln. a t IO l b pressure . 
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The flasks were Inoculated with the fungus and Incubated a t 

25 ^ 1»C. After 30 daye Incuhatlon, growth was harvested 

ano ciry mycelial weights were recorded. 

Utl l lgat loD oi d i f ferent nltrofren sourceet 

The u t i l i z a t i o n of ten different nitrogen sources v i z . , 

aeparaplne, aapara t lc ac id , ammonium n l t r f t t e , aTTmonlum mil-

ph^te, alP-nlne, glutamic ac id , lyp lne , potapsium n i t r a t e , 

prol ine and tryptophPn, WRS studied in Tochlnal 'e medium. 

The quant i ty of each nitrogen compound to he added wr.s 

detenatned on the ha&le of I t s moleculEir weight BO a s t o 

proTloe etiuivalent quantUy of n l t ro . en as provided by 2 g 

of pot«fplum n i t t i te In Tochinfil's medium. Th^ ounnti-*;y of 

carbon provlcled by each c r a n i o nitrogen source wss de t e r ­

mined and accordingly the qua l i ty o5 sucrose was reduced. 

Twenty ml of each nltro/ 'en compound oontalnln.'T basal medium 

was poured Into 100 ml flasks and replicated four t imes. 

Al l f lasks were Gte r i l l s ed , inoculated wit a the funeus and 

Incubated at 25 + 1"C. After 50 days Incubation, growth was 

hervosted and dry mycelial wel^ t i s were recorded* 

tlolof^lcal s tudies 

Bffeot of pH or grm-fth of the fungus t 

Sffect of hydroi?en-lon concentration on the prowth of 

Sept or la dol lchl wee etudle?^ in Tochin^'l's medium. Ci t r i c 

acid and phosphate b u f e r s a t d i f ferent pH leve l s were 



prepared as per the Bohedule ^Iven by Vogel (I953)f vhlch 

IB plven tm 'er apnendlx. One hundred ml of buffer a t 12 

different l eve l s v i z . , 2 .4 , 3 .0, 3 .6 , 4 .0 , 4 .6 , 5.0, 5.6, 

6 .0, 6 .6, 7 .0 , 7.6 and 8.0 vere used. Ihe Ingreaiente of 

the medium vere welded for 1800 ml of the medlun and dlB-

•olved In 600 ml d i s t i l l e d water . ? l f ty ml of t h i s yiam 

transferred to 250 ml conical f lasks containing 100 ml o£ 

buffers, Twentyflve ml of t h i s mixture ver. dispensed in to 

• Ix , loo ml conical f lasks and autoclaved. After autoclav-

in^, only five f lasks In each troatment were Inoculated with 

the -f^nruB end were Incubated a t 25 + 1"C. After 30 days 

the growth was harvested and dry mycelial weights were 

recorded. The pH of the medium a f t e r s t e r i l i s a t i o n was 

noted using the s ixth f l a sk . 

Tempere.^re ptudlps; 

Saboureud dextrose a /^ r was used for studying the 

temperature requirements of ^ . d o l l c h l . Rl/?ht t emere tu re s 

v i z . , 0, 5, 10, 15» 20, 25, 30 and 35*'C were t r i e d . 

Twenty ml of s t e r i l i z e d Sabouraud dextrose agar was 

poured into each 3 Inches p e t r l p l a t e s . After s o l i d i f i c a ­

t ion of the medium, the fun^^s was Inoculated and Incubated 

a t d l i f e ren t temperetures and was rep l ica ted three t imes. 

After 2o dayo the colony diameter was mersured and observa­

t ions on sporulatlon were taken. 



Effect of l l p h t on i^rovth nnfl BriormetioTi 

The effect of l i gh t on eporulatlon of S. dollchl In 

cul ture was studied on Sa"bouroud dextrose agar . About 15 ml 

of Bt^r l l l sed Saboureud dextroee a ^ r waa pourer* Into 3 Inches 

pe t r l p l a t ea and were Inoculated with the fungus. All the Ino-

culetecl pe t r ld l shee wer'.- incuoated a t roo ; temperature and 

exposed to d l i f e ren t duiatloxis of ll<iht TI2 . , 24 hra expo­

sure to llfTht, 12 hre l l /^ht, and 12 hrs dartaaeee, and complete 

darkness. After 20 days the colony diameter wae measured and 

observation on sporulatloii iiies recorded. 

Spore gernlnPtlon a t u d l w 

•^an/rln? drop" method was employed In the s tudies on 

spore germlnntlon. A drop of Rpore suapenelon wre placed on 

a oltan core rs l lp t which was Inyerted &nd placed over s 

cavity tilide* Tĥ ^ euge;^ of ooversXip were sealed UBlxig 

•vaseline. The s l ides were placed In pe t r ld l shes lined with 

moistened absorbant co t ton . 

(a) Spore germination In different medtnt 

The germination of spores was studied in different 

media v l 2 . , hoct ex t rac t , suerose solut ion (1?')» glucose 

Bolutlori (19()» d i s t i l l e d water axkd tap water . Host extract 

wae prepareci by boilings 10 g of avare leavee In 100 ml 

water for 10 min. and thf^ s t ra in ing through a cheese cloth* 

All the e l ides were kept a t room temperature end germination 



counts were taken a f t e r 24 Bnri 48 h r s . Peroentege prernl-

nation was calculated by counting the /rermlnBted and un-

germinated spores in 5 microsoopio f i e l d s per s l i d e for 

three reDllcatloTiB. 

(b) Spore geminat ion a t d i f ferent temperfiturest 

Spore germination a t different temperatures v i z . , 0, 

5, 10, I5f 20, 25, 30 and 35*0 was studied in hoet ex t rac t , 

The percentage germination was recorded as ahove a f t e r 

48 h r s . 

(c) Spore germination a t different r e lP t ive humlfiitlPS! 

Spore suspenBion (10 /ml) was prepared in host extract 

and a loopful of t h i s VPB placed on a clean cover glass and 

allowed to dry completely. Then these cover glasses were 

plaotid in cloaed ooiitblneriat kept a t 2^ ^ loO muiiitaining 

dif ferent r e l a t i v e huralflitlon. After 4R hro a SWPII flroTi 

of lactophpnol was placed on eeoh cover glaaa, whlcVi was 

inverted over a s l i d e . The germination counts were taken 

and per cent germination was recorded. 

The dif ferent l eve l s of r e l a t i v e humidity (RH) were 

maintained by using following saturated s a l t s o l u t i o n 

(Winston and i iates, i960) . 



II: ^*«-*«« -^""- .ITHI;U) 

1. FotaL&lum dlchronate 98.0 

2 . Fotauslum Qlhydrogtjn phosphaiic 96.0 

3 . "ootBSflluTn nltrf l te 92,5 

4 . Zinc sulphate 86.5 

5. Potasslaa chloride 85.0 

6. Sofllum chloride 75.5 

Water was ueed to create 100 per cent r e l a t i v e humidity, 

KCtect of r e l a t ive humidity on liifectlon 

In t h i s experiment pot cultured 30 dnye old MA-3 

p l an t s were used. The leaves o£ each plant were Inoculated 

with the flpore suepenslon (10 /ml) uslr/? an automlzer t i l l 

few drone of euRpenBlon f e l l from the leaf . Th*? nlantB 

were covered with polythene hags t o provlr'e 100 per e»mt 

HH# At an In terval of 6 hr? the polythene bags were removed 

and the proceea was cor«tlnued upto 48 hre.Xn each case three 

p lan t s were used. After 8 days th<̂  (ylante were regular ly 

observed for aynptoms. 

Blseeee development 

2 
In t h i s experiment 3 x 3 m plo'.s were selected and 

sown with Hehbel avare-3 (Ha*3) a t an in te rva l of 15 daya. 



Pollowlng observations v;ere recorded n t for tn l r t i t ly lnt<?rval. 

Ten p lants In eeoh plot were selected randomly, numbered and 

tagged, Number of leaves >)er plant and number of diseased 

leaves were counted end ro t °d , Kach dlseaeed leef wee rmmb-

•red end tagged. Severity of Infect ion/disease on each 

l e a f l e t of the diseased leaf wa& altio recorded* Severity 

w&s recordedt based on the dlseaBe intesiBlty ohartb, which 

w«r« prepared a f t e r several observationa of the diseased 

leavee and calculat ing the diseased ar«fi x*^r l eaf usln^ 

graph shc^ets. 

TeraT)eratu^e, HH and ra in fa l l data for the period were 

collected from Metereoloirtcel observatory, Main Research 

Stnt lon , univers i ty of Agricul tura l Sciences, Mebbal, 

Bangalore, 

Moue oX penetration 

Mode of penetrat ion of ^ . dol lchi was Ptudled by using 

the method of Dlener (19'35). Thir ty days old avare p lan ts 

were eel ctad and o l rc lea of about 5 mm diameter were marked 

us ing Indian Ink on upper surface of leaves and a loopful 

of spore suspenElon of 10 oohcentratlon was placed Inelde 

the c i r c l e on the l ea f . I t was allowed t o cry and then 

p lants were t ianaferred to humid oht̂ ^moer. At an i n t e rva l 

of 24 hrs the maikc'd leaves were plucked and tht portloii 

enclosed by the c i r c l e were cut and placed in a mixture 



containing equal par ts of g l a c i a l a c e t i c a d d and 93 per cent 

ethyl a lcohol . After two days, the h i t s were transferred to 

75 to 80 per cent l a c t i c eo ld , After 4 days each h i t %«e 

placed on a seperote s l i a e In a drop of 0.1 per Cfmt cotton 

hlue In laotODhenol with the marked surface upwarf^s. After 

5 mini the excess wae removed and c lea r lactonhenol waa 

add^?d. A coverellp was placed on the h i t and ohsnrvpd un^er 

l i gh t mlcroBcope. 

HletOijatholo^lcal and hlBtochealoal e tudl«i 

HletopPtholofTioal and hlotoohealoal atudlee were itftde 

using the healthy, Btage-I (Plate 2a) anC stage-IT (Plate 2o) 

leaf l ) l t e . 

Fixation and dehydr^jtlont 

The leaf h i t s ( 10 x 3 ram) were k i l l ed and fixed In 

Camoy'B B f ixa t ive (6 pa r t s eth;/l alcohol + 3 pa r t s of chloro­

form -»• 1 par t of a c e t i c a c i d ) . They were l a t e r washed in 80 

per c<^t alcohol for 15 tain, and aubjected to dehydration 

using ahaolute alcohol - hutanol grades a t 3:1 and 1t1 propor­

t ions and then t rea ted with pure hutanol , twice. 

Tl^Rue I n f t l t r a t l o n and enheddlnp:: 

The mater ia ls were t ransfer red from the medium of pure 

butanol to small v i a l s end chips of paraffin were added succee-

alvely u n t i l the mt̂ dluia reached a eautratioi^ point a t tb@ 



T^om teranernture anr? l a t e r undsr thp tPhlf^ If'mp (^0 wettB>. 

H n e l l y , tlie materlRle were rf.ven 5 t o 6 chanppB with the 

nolten pure paraffin In the oven a t 60«C, thus replsclnp- the 

X&8t t r aces ol Imt&nol with parei f lD. The oa t e r l a l e were 

th t^ emt»edde^ iu p&xmXin eiayloyixkg pBper tiotit method. 

Ktcrotomlnigt 

Se r ia l olcrotome Bectlons ot B nm thlcknepo were 

obtained using A,'^, epencer microtome. 

Affixing- the eeotlonc to a l ldes t 

ffelatlij {0»2 per ctant) with a l i t t l e potaeelun d ichro-

a a t e W&B uaed as an a d h ^ l v e . . Xylol was used to £epax&ffl«* 

n l se the sec t ions , Then the s l idee were pfiseed through the 

solutions hutanol and then ethanol se r i e s successively for 

hydrat ion. After s ta in ing th^" sect ions were dehydmted pass, 

lag through ethanol butanol se r i e s and niount̂ ?d in 33PX. 

HlstochemiCBl s t a i n i n g 

Hletochemlcal a^seeem^^nt was macle f';r insoluble po ly-

MccharldeSf nucleic acids and p ro t e in s . Following table 

gives tho deti l i s of the hlstoohemloal procedures adopted 

in the presetit InvsP t l / ^ t lon . 

After stfi lnln^, the sect ions were ohperved under « 

l l p h t nlcrosoope, obeervstlone were recorded and photomicro­

graphs were also taken. 



Metabollt* 'x'estB (from Jensen, 1962) Indication 

Insoluble poly-
sacchnrldee 

Starch 

ProtPlne 

Periodic acld-Schlff»8 Toot 
(PAS) (HotchklsB, 1948) 

Todlne-PotasBlum Iodide 
tept (Johansen, 1940) 

* 

Mercuric "broHOph^^nol "blue 
raf^thod (Mazia et R l . , 1953) 

Nucleic aolde Azur B method (Plax and 
UlmcB, 1y52) 

Methyl ^reen-^yronln (M(TP) 

Magenta colour 

Brownish y lo le t 
or deep "blue 

Deep blue 

DK A-greenish 
ia^-purple or 
deep blue 

DTA-ffreen or 
deep blue 
RNA-^eep 
pumle , 

Blochemlcsl chPngroB due to Infection 

Extraction of the plant sample; 

Two gTciDb o£ the irCBh lea f a a t e r l a l si^mpled I'rom both 

diseased (about 20?t affected) and healthy p lan ts were used 

for chemical a n a l y s i s , liiich sample was cut Into sinall b i t s 

and suspend'=d for 5 niln. in about 20 ml of 80 per cent b o i l ­

ing ethanol held In a hot water ba th , a f t e r \'Mlch I t wae 

ground well In a pla e pes t l e and mortar for 10 rain, and 

f i l t e red through cheere cloth (^^dhalcrlahnan f̂ t a l . , 1955). 

The reslflue was re-extracted with about 10 ml of 80 per cent 

hot ethanol end f i l t e red aa described e a r l i e r . Both 

ex t rac ts were pooled anci cleared û  f i l t e r i n g through 

Vh'5tman No. 42 f i l t e r paper. The f l n r l -volume was reduc^^d 



to 3 T&X in B. f lesh e^fiporator unr^er reducf^ct prespure a t 

50"C, thus t o represent 0.4 g of plant tmaterlal (fresh) 

t)y one ml portion of the ex t r ac t . 

}!lBtlinatlon of t o t a l phenol»t 

TotRl phenols were e s t t r r t e d by the method of Brey 

and Ihorpe ( 1 9 ' 4 ) . To one ml of the extract one ml of ?Cn 

and 2 ml of 20 per ctint HagCO, were added and heated on a 

boi l ing water bath exactly for one mln. The resu l tan t blue 

color was di luted to a known volume and read a t 515 na In 

a 6pectronio-20 (iiauech and Lamb) colorimeter . Appropriate 

blanks were prepared uBln»'6 filetilled watei and necessary 

ad;justmenta t o 100 per Of?nt transmisnion were made with 

t h i s . A standard curve was prepared with catechol , Th« 

quanti ty of t o t a l p lan t s were expressed as mg/g of freeli 

p lent mater ln l . 

Ortho-dihyaraxyT3hf?rols ('^,1).Phenols); 

02).Phenols were estimated by the method of Johnson -̂

and Schaal (1957)« To one ml of the extract , one ml of 

Amow'B rea^'ant, one ml of 0.5 N HCl and 2 ml of one H 

K«OH were added. Th^ pink colour devoloped was di luted to 

a known volume and was read at 5^0 «m In a spectronlc 20 

colorimeter. Standard curve was prepared using catechol 

and the o u a n t l t l r s of o.^.phenols were expressed 1-̂  mg/s 

of fresh leaf n e t e r l a l . 



EetlTgfltlon of free amino n t t ro r^n : 

?ree amino ni t ror«n was eEtlmated by the method of 

Spies (I957) . The sample (0.5 ml) vas placed In a photo­

meter tuhe, and 1.0 ml of nlnhydrln solution was added. 

The tube vas covered v l th an aluminium cap and the contents 

mixed. A rack of tubes wae h&ated for 20 mln. In a boi l ing 

water bath. Five ml of diluent was then added to ench tube 

and the contents mixed. The tubes were wipefi, shaken and 

transferred to a dry raoik. Headings were taken on a spect^m-

photometer a t 570 nm s t a r t Inp I5 mln. a f t e r the tubee have 

been removed frora the water ba th . Appropriate correct ion 

for tylank was made by aeroinp? the Infltruraent on the blank 

reading obtained. A stanOard curve wes prepared with 

l euc ine . 

?erpetuRtinn of thn fun/rus 

Survival of B, dol ichl in the diseased leaves and a l s o 

in cul ture was s tudied. Infected leaves v/ere collected end 

stored at room temperature in the laboratory in paper bags 

a f t e r preseln/? and drying thera properly. At a regular 

i n t e r v a l of 15 days survival of the iungas was studied by 

keeping the spores collected from theue leavfjs for r.^rmina-. 

t ion in host ex t r^o t . 

Culture on PDA s lan t s wns stored a t room temperature and 

tested for v i a b i l i t y a t an in t e rva l of 15 days by t rans fe r r ing 

a b i t of cul ture on to a fresh PTA s l a n t . 



Host ran^e atudlefi 

In t h i s stud^ s ine covmonly cultlTate<3 legunes and 

tomato, tn which get) tor la leaf spot Is etreJ^e^ W6r« tested 

for pathogenicity by Ŝ« do l l ch l . 

SI . 
Bo« 

1. 

2. 

5. 

4. 

5. 

6. 

1. 

8. 

9. 

10. 

Common name 

Coitpea 

horse gran 

S^y^-eefi 

Beans 

Peas 

Groundnut 

Green £r«Q 

Black gram 

Tomato 

Tar 

Sc ient i f ic name 

VlCTa unrulculata (L.) Walp. 

Doltchos uninorufl i^ao. 

gJr.Y^ ,̂V. Sfi^ <^>) ^^^S** 

thaseolus vulgaris R. 

Plsuu) sativum L. sens ^aaple 

Arachifi bLYDOftea L. 

PhaseoluB aureus I*. 

Phaseolus mun^o L. 

liVcODerslcon eecuXentuip. Mi l l , 

9iJfr3H§ 9^g,n ^« 

Variety 

C-152 

hospet 1607 

irC 39924 

Pinto 

Kevlln per­
fection 

iiu-e 

Sheelc 

Krishna 

Puea ruhy 

hy-3C 

X'htrty days old potted plants Msre Irioculated by auto-

nlzlng the spore suspension (10v°>l-} on to both the surfaces 

of l eaves . In each oase three p lants vere used and a l l the 

p lan ts wvre kept in huald chamber. a f t e r Irioculatlon periodic 

observations were made upto 30 days af te r v^hlch i t was dls« 

continued* 



(a) In^vltro evam^tlon; 

In t h i s study, tollovijag f ive funglcld&s were tested 

a^elnat ^ . dol lchl using poisoned food technique. 

S I . 
Ko. S r̂ade oeae Clieal(;aX Base Concentra­

tion if^) 

1. Dithene Z-7& 

2. Lithane ̂ i-45 

3. Blltox 

4. Dlfolatan 

5. Bavlatin 

73 per cent zinc ethyXose 0*1, 0*2 and 
t isdl thlocarbamate 0 .3 

21nc and Manganese s a l t 
of ethylene t l s d i t h l o c a r -
bannte 

Copper ox^-chlorlde 

A-(1 , 1, 2, 2-tetracfaloro-
ethjrl 8ulfeoyl}-Cle-Iie« 
Cyclohexene-1, 2-dlcarboxl-
oida 

£ 2-(Methoxy-carbomYl) 
Ben Izlm Imidazo le^ 

•do-

-do-

-do-

0.05» 0.1 and 
0.2 

The stock solution (109^) of above fan^lcldea was p re ­

pared in a t e r i l i a e d d i s t i l l e d water. Sabouz8Ud*8 dextroaa 

agar vaa prepared in 230 ml f l a sks . £o each flask contain­

ing nedlum r e q u i s i t e quantity of stock solution of fungicide 

vas p ipe t ted , so as to get the required conct^ntratlons. Xhe 

fungicide vas mlx#d tnorou^hly by shaking the f l ask . !then 

the nedlus) was poured into 3 inches p t r l p l a t e a . ilfter 

ao l ld i f i ce t lon , the fungue growling on i'lA was cut Into 

anel l d iscs of 3 am dlaaeter and placed in the centre of 



each pe t r i e i ah aeeptical l j r . Pe t r i p l a t e s containing only 

the DedluB we^« aleo Inoculated* Four r ep l i ca t ions were 

malnxalned in a l l the cases . After 20 cJajrs of IncutoatloOr 

th€ colony di&tteter v&a neaaured^ 

(h) f ie ld PVBluetlon of fan^ldfa 

The sane five fungicides were used In the f ield to 

know the i r performance under f ield condi t ions. All the 

fungicides wer& used at 0.2 per cent c<mcentration except 

Baylstln which was used a t 0.05 per cent- Hebbal avare-3 

«• • sown In p l^ t s of 3 x 3 B"̂  In HCBD design with four 

r e p l i c a t i o n s . The f i r s t spray was gtyen when syaptoms of 

disease appeared In the f ield end tht second and th i rd 

sprays were given a t en imterfal of 15 days. Se-WMQ ty fIve 

days old crop was evaluated by taking 10 p lan t s In each 

plot and obeervf tlone were recorded as follows. Total 

number of l eavas /p l sn t , number of diseased leaves/plant 

and percentage leaf area destroyed per p l an t . 



EXPERIMENTAL RESULTS 



A leaf spot disease of Dollcnos lablqV caused by 

Set) to r la dol lchl was found to be seTere 1Q several f ie lds* 

Since there was vex7 l i t t l e Inforoiatlon av«tllable on cer ta in 

aspects of the pathogen and dlseaae, s tudies were unoertaken 

^hich iiiclttded the folXowiugt IsolBtion and pathogenici ty , 

morphological, c u l t u r a l , ph^slologlcsl end n u t r i t i o n a l s tudies , 

spore gormlnatl(»j s t ud i e s , disease development, hlstopathdogy 

end hlstochtmlstry of diseased leaves , hlocbeolcel changes 

in tht leaves dut to Infect ion, host range, perpetuation of 

the pathogen and chemical control . The r e su l t s obtained are 

presented In th i s chapter , 

Mo;i;hol9^.Y of the funfcua 

Morphological s tudies of the pathog.n were made both 

from cul ture and hout. 

From cul turet 

thf mycellua consisted of two typea Of hyphae; brown 

and hyal ine. Brown hyphae were thick and ehort celled* tehlle 

hyaline hyphae were thin and ^ong ce l led , brown hyphae measured 

6.50-15*75 iUm I tng th x 5.15-5.25 /urn thick breadth, with an 

average of 11.99 x 4*49 Aim, Pycnldla, pycnldlal I n i t i a l s were 

mainly made up of such brown hyphae* Hyaline hyphae were 



Plate 1A. Photomlorogreph ehovlng spores of 
^ . floltohl (X 400). 

Plate IB. Photomicrographs showing the dirfe ent 
stfifTPs l5i the aevelopmGnt of pyonldlura 
In the host. 

• ) Aggregation of hyphae helow the 
epidermis. 

h) An adiranced stage of aggregation. 

o) Young pycnidium with the host 
epidermis intact . 

d) A well developed pycnidium with 
spores. 

HY « ttvphas 

£p - Epidermis 

Py » Pyonlaium 

Sp e Spores 





cha rac t e r i s t i c of p r o c e s s i n g , cul ture aoa oieaeured 

2.10«3*0$ yuB breadth with an avarage of 2.22 yus. 

Conldla measurecl froei 22.31-56.26 yum z 2.06->2.91 AIB 

with en average of 38.42 x 2.17 yum. 

Prom host; ,; ' 
r 

^ - t • 

Conlola nea^ured frotL 21.34-62.11 yum x 2.06*2.91 yum 

and averaged to 41*46 x 2.11 AIIB. Ifuober of 3epta ranged fro« 

one to five and majority of them (39.8^) were 3 septa te 

( j ^ t e 1 ) . Fycnidla which were incrfased in the host t i s sue , 

measured from 77.5-130.0 /im x 72.5-147.5 /un with an 

average of 95.25 x 98.37 Mm. 

SvmptometoXof:y^ 

SymptomB wexe observed on leaves pe t io le and stem, but 

not OX) pods. On leaves i t f i r s t appears as a a a l l , c i r cu la r 

water eo^ked spots (P la te 2a) . 'Ihese spots l a t e r become 

necro t ic (Plate 2b) . The max'gln of such necrot ic spots wi l l 

be of darkbrown In colour while the centre will Of l i g h t brown 

to greyish In colour. Later in the centre of the spots black 

bodies appear, which are nothing but pycnidla (]?late 2c ) . 

Colour of the necro t ic spots wae more conspicuous on upper 

surface ra ther than on the lower surfeca. further pycnldlfl 

were more commonly found on the upper surface than In lowei 

surface. In severe cases , these spots coalase and produce 

blotches resu l t ing In premature yellowing, drying and f ina l ly 

dropping of the leaf . 



Plate 2 . Different, stages In tho development 
of e^ptoniB • 

a) Appftfiraiice of i^ter snaked apota. 

b) Heoroela of v.ater aoeked apota. 
Fete the abaence of dcrk marglna 
aad the abaeanoe of T>ycnlfil%. 

0) Final atage of ayHptf^na, 
Note the daric aargln limiting the 
apots and numeroua pycnldla In the 
apots. 





Slmller syaptoms were observed on pe t io l e and eten, 

but no pjrcnldle vrere observed. No syaptoois were observed 

on pods In f ield or a f t e r a r t l l l c l a l Inoculationa under 

gl^BBhouae condltiona* 

Incubation perlo^a 

Incubation period ranged fron 11 to 18 dajrs. however 

In majority oi the ceses symptoms appeared a f t e r 14 (^ays* 

The reasona for eucb a long Incubation pariod are not knovA< 

Spot s ize ene number of t^venldia per epoti 

One hundred spots which appeared to have not coaleaed 

were measured ueln^ a 8C«le with 0«3 nm divisions (Scale 

fio. HI) . The diameter of spot varied froa 1«5 mm to 4*0 mm 

averpge to 2.74 mm. Kumber of pycnidla per spot also varied 

from 7 to 46, 

^MWth Of the fundus on cj^lfejpen^ sol id ffedlic, 

This study was conducted to se lec t a b t s t medium for 

fur ther s tudies on solid oedia, i^leven d i f fe ren t media ware 

used. The preperatioti of the media Is described unoer 

•Hater la l and Hetiiods". Twenty ml of each medium was poured 

into a s t e r i l i s e d 3 Inches pe t r id l sh and repl ica ted th r i ce . 

All the pe t r id lehes were inoculated uniformly with the 

fungus and incubated a t 23 ± 1"C. After 30 days the rad ia l 

growth of the colony was measured. Other charac te r i s t i ca 



Table. I 

Orovth of S. dollchl on different solid media 

• I * w^«o Meen colony diameter 
Wo. ^"^^^ (mm) 

1. Ha\«&ker and Aathajia a^^r 3*6€ 

2* KodlXled Ooz'a agar 9«00 

3 . PBi 13.33 

4. Sebouraud dextrose agar 22.33 

5. Leonlen agar 7*33 

6. Toohlnal»e agar 11.33 

?• Rlehard»8 agar 5.00 

8, Pod extract agar 4.33 

9 . I<eaf extract agar 13.00 

10. Seed extract agar 16.00 

11. Leaf + Seed + PDA. 13.33 

B.ta. ± 1.280 

CD at 5^ 2.67 

4.33 b.UU 5.66 7.53 9.00 11.33 13.00 13.33 13.33 16.00 22.33 



Plate 3* Orowth and cu l tu ra l oharaoterlst lcB o^ 
£• dQllohl on nine different solid media 

1 . Seed extract agar 

2» Modified Coor'a nedlum 

5 . Potato dextrose agar 

4 . &abouraud dextroi^e agar 

5* Tieonlan a ^ r 

6» Xoohlna|»B afftr 

7. Lefif + Seed + VVk 

8 . Leaf extract agar 

9 . Pod extract agar 





Table. I I 

Cultural chareoterletlOB of S. dol tchl on different solid media 

B l . 
Vo. Medium 

Colour 
of the 

oolony 

Margin and r e ­
action with 

the medium 

Growth and o «, 

1. Aathana and Oreylsh Circular , dark Poor, all-
Htiwker'G medliun white ghtly 

raised 
2. Modified Cox'8 Whitish Wavy margin, 

agar brown 
^̂  Medium, 
. plain 

++ 

3. Potato dextrose tJreyleh Wâ ry margin, 
agar dark 

4 . Sabouraud de*- Grpyleh !Vft7y m«r^ln, 
x t rose a ^ r black dark 

5. Leonlan agar 

6, Toohlnal'S 
a/rar 

?• Pod extract 
agar 

Whltleh Wayy marrln, 
brown 

Oreylsh Wavy m^irgln, 
brown 

Greyish Clrotiler, 
white daric 

8 . Leaf extract Oreylsh Circular , 
agar black medium 

. - dark 

9 . Seed extract Whltleh Circular , 
agar •* white 

10. Seed + Leaf + Whltleh Wavy, 
PDi * with dark 

greyish 
o m t r e 

11. ElchardB' agar Whltleh Clrculnr, 
white 

-WW 

++++ 

Good, sli­
ghtly 

AbundRBt, 
Tery much 
raised 

Poor, 
r̂ l̂aed 

Medium, 
plain 

Poor, 
ell/Thtly 
r^'leed 

6oo< ,̂ 
B l l ^ t l y 
raised 

Medium, 
p la in 

Medium, 
BlleJitly 
raised 

Poor p la in +++ 

4+++ 

Sporulatlon: + » Poor; ++ « Tloderrte; +++ « (joodj -f+++ » 15xcellent 



yigo. T and TtT. Effect of (different mô tP on grovth of 
Sftptorlfi do l lGhl* 

Fig* 1* Solid Media 

1. RlcherdB agajp 
2* Leonluii agar , 
5. Toohlnal'B agar 
4. PDA 
5. Seed extract agar 
6. Sabouieud dextroee a ^ r 
7* Laaf -f seed -t- PDA 
8« Leaf extract 
9* Modified Cox*8 agar 

10. *sthana and Hawker'e a«ar 
11. Pod extract 

Big. I I I . Xilquld l^edla 

1 . Modified COX'B medium 
2. I'ochlnal's medium 
3« Leonlan medium 
4. Saboureud dnxtrose medium 
5. Seed extract 
6. "P.Ti. broth 
7. Leaf extract 
8. RlchPrde medium 
9. Asthana and Havker's medium 

10. Pod extract . 
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of the fungal colony such as reaction with the medium, margin 

of the colony, topography and extent of sporuletlon were also 

recorded. The r e s u l t s are presented In t ab le I and I I and 

£• dollch^ varied in growth on d i f ferent media. Sahoureud 

dextrose agar supported maximum growth (22.33 mm) folloved by 

seed ext rac t agar (16.00 mm). There was s igni f icant difference 

between Sabouraud dextrose agar and the r e s t of medlp t r i e d , 

fur ther there was no s ignlf lcat t t difference among seed ext rac t 

agarti:'!'^ and leaf + seed > PLA, l e a s t amount of growth was 

recorded in pod extract (4.33 mm). The growth of ^ . do l lch l 

on nine n e l a i s shown in Pla te 3. 

Grov.th nhrae of the funi^us 

Growth phase of the fungus was studied In potato dextrose 

broth. Thf̂  f i r s t harvest of the mycelium was done on 8 th day 

and subsequent harVvSts were done a t 5 days In te rva le . Dhe 

data obtained Is presented in teble 111 and ^ ig . XX. 

I t can be seen tha t the growth of fungus increased upto 

33 days and thereaf ter s ta r ted decl in ing. Mesce the Baxlmum 

incubation period for a l l the experiments was flxtd as 30 days. 

Growth Of the fun/.ua in d i f fe rent l iquid aedia 

In t h i s stuuy ten d i f fe ren t l iquid media were t r i e d . 

The method of preparation i s given under "Material and Hethods". 

Twentyfive ml of each medium was used with three r ep l i ca t i ons . 



Table. I l l 

Growth phaBe of ^« 'flollohl In potftto flextrose "broth 

1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

8 

13 

18 

19 

88 

53 

98 

49 

SI. Duration Dry mycelial wel0it 
ffo. (days) (raf^s) 

8.79 

12.82 

21.42 

27.68 

35.40 

37.00 

34.80 

30.48 



Fig . 2I« Growth plias« of Septorla dol lchl . 
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All the fV^aka were inoculated and Incutoated a t 25 + 1*̂ f 

a f te r 30 days, the mycelial growth was herv( ated and dry 

mycelial weights were recorded. The data Wea analyaed 

s t a t i s t i c a l l y and presented in table IV and fig.UXV. 

The extent of growth of the fungus waa varying In 

d i f fe ren t media. The dry mycelial weights differed s ign i ­

f i can t ly with •G^isujs growth in aeed extract followed hy 

Sabouraud dextrose and potato dextrose broths , ^o growth 

was observed in pod ex t rac t . Growth Oii xvichards* medium 

and Tochlnai 's medium eid not differed s ign i f i can t ly . 

Betw en Asthana and hawker*s medium and modified Cox*s 

medium a lso , there vas no a ign i i i can t difference. )«hila 

a l l othfr madia differed signli lcat t i t ly. 

Since there was no growth In pod ex t rac t , further 

study was made to know the factor Inhibi t ing the growth of 

the fungus. The pods of Hebbal avare-3 (he-3) are known to 

eeorete an oily substance which gives a pecul ler smell to 

them. The pods taken from iia-3 were kept In absolute 

alcohol for half an hour and l a t e r the pods were washed with 

tap water and used for prtpi^ring ext rac t ion . The ext ract ion 

was also made from untreated pods. Twenty ml of seed ex t rac t , 

untreated pod extract and t rea ted pod extract were transferred 

to 100 ml conical f lasks separately and repl ica ted five tlmaB. 

After s t e r i l l a a t i o n , a l l the f lasks ware Inoculated and in­

cubated at 25 +1"C. After 30 days the dry mycelial weights 

were recorded. The data obtained i s presented in table V. 



Table. lY 

Growth of E. dollchl In different liquid media 

S I . 
Ko. 

Medium 
Dry mycelial weight 

(mg) 

1 . Aethana and Hawker's medium 

2 . Modified Cox*a medlua 

3 . Saboureud dexture laedium 

4. T>.T). broth 

5. Seed ext rac t 

6. Leaf extract 

7, Pod ext rac t 

8, Toohlnal 'o raedlnra 

9 . Leonlan medium 

10. Blohards' modlum 

15.53 

19.33 

73.66 

64.66 

96.33 

39.33 

n i l 

2^.33 

48.66 

26.00 

S.Em. + 2.979 

CD a t 534 6.27 

0.00 15.53 ^9733 2F.00 28.33 39.33 48.66 64.66 73.66 96.33 



iJro>;th of S. flolicht In t reeted end untreated pode* «sxtract. 

II: Medlu. " T e l ^ r j i g ^ ^ « P - ^ ^ t i » 

1, Seed extract 65,3 n i l 

2 . Pod extract (alcohol 
t rea ted) ^ . 2 Good 

3» Pod extract (un-
t r ^ t e d ) n i l n i l 



fh«re was no growth In the extract obtalQed from 

untreated pods and there was ccnslderable ^owth of the 

fungus In the ext rac t prepared from alcohol t reated pods* 

Further good sporulatlon was obseryed In the ext rac t of 

t rea ted pods while there was no sporulatlon In seed extract 

a t the end of 30th day. 

Stuclea on u t i l i z a t i o n of d i f ferent carbon sources! 

The u t i l i z a t i o n of d i f ferent carhon sources by 

^* dol lchi was studied In Tochinai 's medium. The r e su l t s 

of the experiment are presented in table VX and f i g . XV, 

The data was analysed s t a t i s t i c a l l y . 

I t can be seen tha t the fungus Taried in u t l l i z a * 

tlon of d i i f e ren t carbon sources of the ten carbon sources 

t r ied in th i s study v l z . t dextrin» glucose^ g lycerol , 

lectOBe» mannitol, rhamnose, sodium a c e t r t s , sodium cl t ra te» 

eolubXe atarch and sucrose^ saxinun growth vss recorded on 

glucose followed by lac tose , s t a rch , sucroee and mannitol. 

Glycerol end rhamnose su ported l e s s growth while sodium ace­

t a t e and sodium c i t r a t e 8upportt:d no growth. However there 

was no s i ^ n l i l c a n t difference am:ing glucose, l ac tose , s ta rch 

and sucrose. 

Sifudies on u t i l igf i t lun of d i f fe ren t nltro^ep sourceat 

Ihe u t i l i z a t i o n of d i f ferent nitrogen sources by 

&,• dol lcni was studied In Tochinai 's medium. The ret-ults 

of the experiment are presented in t ac le VXX and f i g . V. 



l ab le . VI 

Effect of different carbon eoaroet on growth of S. flollohl 

II' Carton .ouroe " ^ L ^ ^ ^ ^ ^ ' N ^'^ 

1 • Olucoee 5B»2 

2 . Iiactoee 57.6 

3 . Starch 36 «8 

4. Sucrose 55*8 

5. Ttennltol 52.2 

6. Dextrin 45.2 

7. Glycerol 38.6 

8 . RhamnoBe 33.4 

9. Sodium citrate n t l 

10. Sodium acetate n i l 

S.Em. • 2.267 

CD at 55̂  4.60 

$S.5 ^7.5 U-^ 55.9 52.2 43.2 38.6 33.4 0.00 0.00 



?lg. IV» Effect of oartan Bourc^^a on the growth of 
Septoria dollchl. 

1, Hharanoee 

2. Glycerol 

5. Mennltol 

4. Starch 

5. Glucose 

6. Leotose 

7. Bucrofle 

8. Dextrin 

9 . Sodium acetate 

10. Sodium citrate 
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Tallin. YII 

Effect of d i f ferent ni trogen sources on growth of S, dol lchl 

81. XUtixogeu sourot 
*̂  

1 . 

2. 

3. 

4. 

5. 

6. 

7* 

8. 

9. 

10. 

Potassium n t t r a t « 

A»paragin« 

Lysine 

Prol ine 

Ammonium n i t r a t e 

Ammonium sulphate 

Tryptophan 

Alanine 

Aeparatlc a d d 

Glutamic acid 

76.50 

70.25 

62.75 

59.75 

53.75 

52.75 

48.00 

33.75 

n i l 

n i l 

S.fiB. ^ 4.361 

CD a t 59̂  8.94 

0.00 0.00 33.75 4^.00 52.75 53.75 59.75 62.75 70.25 76.50 



Pig. T. Effect of Tiltro/?:eii Bources on th^ growth of 
S^ptorja aol lohl . 

1, Alanine 

3 . Ammonium nltrflt© 

4 . Lysine 

5« Fotasalum nitrate 

6. A8T)araglne 

7. Proline 

6. Aiaaonlum sulph&te 
9 . ^apartlo aold 

10. Olutamlo aold 
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Thf f u n ^ s showed a good deal of variation in u t i l i z ­

ing different nitrogen sources. ABong nitrogen compounds 

yl2»» aspar t ic acldy asparaglne, ^niDonium n l t r e t e* atnmonluai 

sulphatef aXanlnet e lu taalc ac l c , lysine* prol lnet potasalum 

n i t r a t e and tryptophan, uaed in t h i s studyi maxlBum growth 

was observed In the oaedlum containing potasalum n i t r a t e as . 

nltr0E:e» source followed hy esparagine and ly s ine . However 

there was no s t£nl f lcant difference between potassiuB n i t r a t e 

and aspargine. Ko growth was observed in the mediuo contain­

ing aspar t ic acid and glutamic acid as nitrogen sources. 

Physiological s tud ies 

i^ffect of pH on growth of the funeus; 

Growth of ^» dol ichl a t 12 difftjrent leve ls of pK wae 

studied* in Tochinai*s medium. The detai led procedure has 

been explained under "HateriaX and Methods". The pH levels 

used were 2.5f 3.0, 3.6, 4 . 1 , 4.5f 5.1f 5.6. 5.9» 6,6, 6.9, 

7.6 Bna 7 .8 (a f te r s t e r i l i s a t i o n ) . All the f lasks were ino« 

culated with the fungus and incubated at 25 ± 1**<̂  for 30 

days. Afterwards dry mycelial weight and sporulation were 

recorded, the data was s t a t i s t i c a l l y analysed and i s 

presented in table VliX and f i g . VI. 

The data shows that there was no growth at 2 .6 , 3.0 

and 3.6. Further maximum growth was observed a t 6.0 followed 

by 6.5 and 5«5. Least growth wes observed at ph 4 .0 . 



Tel)le, t i n 

arowth of S, dollohi at twelve different pH lovele 

81 . pH levelB Mean dry laycellal 
Wo. (aft^r fit e r i l l set Ion) welrht (mpe) 

2.5 nlX 

5.0 a l l 

3.6 n i l 

4.1 6.3 

4.5 12.6 

5.1 18.3 

5.6 30.0 

6.1 50.3 

6.6 44.6 

10. 6.9 33.0 

1 1 . 7.6 25.5 

12. 7.8 , 12-3 

S.Tita. J 2.433 

CD at 59t 5.16 

6.3 12.3 12.6 18.3 25.3 30.0 33.0 44.6 50.3 



W g . TI. Effect of pH on the growth of £. aolichl. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 . 

9 . 

10. 

11. 

2.5 

3.0 

3.6 

4.1 

4.5 

5.1 

5.6 

6.1 

6.6 

6.9 

7.6 

12. 7.8 
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Sporuletlon WGS observed only a t pti 4*5 and 3*0 a t the time 

of harvest . Further there was no s igni f icant difference 

between the dry mycelial weights a t pH 7.6 and 4*3» 7.6 and 

5*69 5.6 and 6«9* ^he growth a t pH a t 6*1 and 6.6 differed 

s ign i f ican t ly from the rvninlng* 

Gfoy^h of th<r Â ffmg at gUfgrfflt tyw^p.rtars' 

The fungus was inoculated on to petrldlshes containing 

Sabouraud dextrose agar and Incubated at 3p 10, 15t 20, 25, 

30 end 35*C with four replications. After 23 days the colony 

diameter was measured and results are presented In table IX 

and fig. Vll. 

There was remarkable effect of temperature on grovvth 

end eporulat lon of the fungus, îaxlmum growth anci sporula* 

tlon was recorded at 23"^t followed by 20°C and 13*^« aowever^ 

there was very poor growth and eporulat lcn a t 10*C and 30^C. 

further» there was no growth a t 3^^ and 35"^* I'here was 

BO s igni f icant difference between the giowth a t 20^*0 and 

23*'̂ « Further no s igni f icant difference was observed between 

growth at 20*^ and ^3**^^ 3:h<. growth of £ . dol lchl a t d i f f e ­

rent teopernturcs Is shown In p la te 4* 

Effect of l i g h t on growth and sporuls t lon: 

Pe t r lp l a t ee containing Sabouraud dextrose agar were 

Inoculated with the fungus and were exposed to di f ferent 

treatttKnts v i z . , continuous l i g h t , 12 hrs a l t e r n a t e c^cle 



arable. IX 

Growth and opoiulatlon ol 5 . dol ichl a t seven different 
tonperaturea. 

S I . Tempera- Mean colony d l a - e^«,„nr,4.4^„ 
No. ture('>C) meter (mm) Sporulatlon 

1. 

2. 

3 . 

4 . 

5 . 

6 . 

7 . 

S.Sm. 

CD a t 556 

9 

10 

15 

20 

25 

50 

55 

+ 8.51 

4.51 

n i l 

5.75 4 

10.00 ++ 

13.00 +++ 

17.00 +>4 

3.50 4 

0.00 

Sporulatlon: -f poor 
++ good 

4-(-f excellent 

17.00 13.00 10.00 3.75 3.50 0.00 0.00 



Pig. VII. Effect of tempexeture <aj the growth of 
S. d o l l c h l . 

1 . 

2 . 

3 . 

4 . 

5 . 

6. 

7 . 

5"C 

10»C 

15»C 

20«»C 

25«C 

30 •C 

35'C 



**k. 3 
n a IX £FFĵ a; OF TIJJ^IEKIIUKJS ON THE GROWTH OF S^SOIICMI* 



Table. X 

%Xeot of l i g h t on growth and eporulatloii of 5 . dol lchl 

'•^•'reatmentB Moan oolony d i a ­
meter (imn) C h a p t e r s Spoxulatlon 

ContlnuouB 
l i g h t 11.66 

Dark ^reylah 
growth, miBed Excellent 
In the cen t re . 

Continuous 
darkness 11.66 

vmitleh rrowth, 
not rfilsed In Poor 
the cen t re . 

Alteziiate l i g h t 
and darkness 11.33 

Dark g.eyleh 
growtht s l i gh t l y Good 
raised oent re . 



Plate 4. ^tteot of temperature on fehe growth o£ 
S, doltchl. 

a) 10»C 

o) 20'C 

d) 25«C 

•) 30«»C 

PXt̂ te 5. Effect o£ l ight on the eporulatlon oX 

1, 1&n)oaed to contlnuouB llgVit. 

2» loosed to al ternate l i ^ t and 
dartmess. 

9^ %poBed to oo»tlnuou8 dcirkzieae* 





of li^ht and dark and continuous darkness. After 20 days 

colony diameter was measured and sporulatlon was recorded* 

The results are presented In table X and plate 5* 

There was no dliference In colony dlamet'?r aaong the 

different treatments, iiowaver, there ^ms slgnlllcant affect 

on aporulatlon. Poor sporulatlon vas observed In the petrl-

piates kept In complete darkness wnile excellent sporulatlon 

vas observed In both the remaining treetnents. 

• * • 

The spore germination In different media vlz*» host 

•x t rac t t glucose solution ( l ^ ) , sucrose solut ion (1^)» dis­

t i l l e d water and tap water was studied• The percentage 

gexminatlon recorded In each medium aftt:r 24 and 46 hre la 

presented In t ab le XI and f i g . VI l l . 

HajclmuD gcn&lnatlon wes noticed In host extract followed 

by glucose and sucrose so lu t ions . Least germination was notl<-

ced In d i s t i l l e d water. In host extract 75.8 per cent and 

86.6 per cent germination was recorded a f t e r 24 and 46 hrs 

respect ive ly . While in dlstiUed water only 5.6 per cent 

and 30.7 per cent germlnutlon was obstrved a f t e r 24 end 48 

hrSf respec t ive ly . 

Effect of tamerRture pn snore genclnatloni 

Spore germination was studied In host extract a t 

d i f ferent temp ra tures v i z . . 0, 5* 10* ^3$ 20, 25t 30 and 



Table. XI 

Spore germination of £ . dol lchl In di f ferent media 

Bl . „ , .^ Gerrainatloii percentage a f t e r 
^ ° ' 24 h r e . 43 hra . 

« Host ttctxaot 73*8 96.6 

• Ol^ucoee Bolutlon (I9S) 41.6 81.8 

• Sucrose Bolutlon (1^) 20.6 68.0 

. Tap water 12.9 62.2 

, Dis t i l l ed water 5.8 30.7 



? l g . Y i n . '*^ffect of different medl^ In sport 
gemlnr t lo r of Septortet do l t ch l . 

1. Host extract 

2. GluooBe solution (19$) 

3« Sucrose eolutlon (19̂ ) 

4. Tap vater 

5. Distilled water 
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Spore 

SI . 
No. 

1. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

germlnatlor 

Ta'ble. XT! 

of S, dol lchl a t d i f ferent teinperaturee 

Temperature 
(»C) 

0 

5 

10 

15 

20 

25 

30 

35 

Per cent gemlnet lon 
(a f t e r 48 h r e . ) 

n i l 

six 

9.60 

24.50 

7B.65 

92.80 

32.50 

1.20 



Fig. IX. Effect of temperature on epore genaluation 
oi Septorla dollchl. 

1. 0»C 

2. 5»C 

4. 15»C 

5. 20»0 

6. 25*C 

7. 50«C 

8. 35*C 
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35*^< Xb.e percentage g^rmlnatloa recorded a f t e r 46 hrs e t 

d i f fe rent tenpcraturee Is presented In t ab le JCII afid.flg. IZ. 

Haxlsum germlnatloa iMae noticed a t 25^^ followed lay 20*C 

and 30*0. llo gcrainat icc was observed at 0*̂ 0 and 3^C» At 

33*C s l igh t geminat ion waa obaervea. 

Kffect of r e l a t i v e humidity on anore gexmipatlon: 

Spore germination was studied a t d i f ferent KH leTela 

a r t i f i c i a l l y melntalned In closed containers usln^ saturated 

s a l t aolut lona. A drop of apora suspension was placed on a 

coversllp and allowed to dry. After which they were t r ans ­

ferred to d i f ferent KH l e v e l s . Percentage geminat ion was 

recorded a f t e r 48, 72t 96 and 120 h r s . Xhe r e s u l t s are 

presented In table X l l l . 

Frooa the tab le XXII I t can be seen that spore germina­

tion waa maximum a t 100 per cent HB, a f te r 46 hra* a l igh t 

amount of geminat ion {2»3%) waa observed at 9^ per cent 

au with no gemination below 96 per cent iiii« 

However« a t the en^ of 120 hrsf conald«rable amount of 

germination (24.249^) waa observed a t 96 per cent RH while a t 

96 per cent only 9*33 per cant spores showed germlnetlon. 

Oarmlnatlon and even swelling of spores ware not observed a t 

EH of 92 per cent and below. 



Ta)3le. XIII 

Spore germination of £ . dol l oh I a t d i f fe ren t levels of 
r e l a t i v e l iumldl^ . 

ti-.io+4«^ ^®r cent geminat ion a f t e r 

huiBiaxtyi^; 48 h r s . 72 h r s . 92 h re . 120 h r e . 

100 92.0 - - - Germination 
count8 were 
stopped be­
cause of 
crowded growth 
of hyphae. 

98 2.3 6.80 14.16 24.24 Short germ 
tubes and s e ­
vere 1 unf^er-
ralnp.ted "but 
Bwelled Bporee 
were oluserved. 

96 - 4.25 7.76 9.33 •do-

92 • - - - Swelling of 
spurns not 
observed• 

S8.5 • - - - -do­

ss .0 • - - *• -do-

79.5 • • -. • -do-



Spore ^ermlnetlon on poda; 

Since no pod Infection was observedi spore germination 

s tud ies were conducted on pods a l s o . A loop fu l l of sport 

suspension vas placed within a c i r c l e previously narked on 

the pods Bd leaves and was allowed to dry. Then the whole 

plant was transferred to a humid chamber. After 48 hrs the 

pods and leaves were removed. The e a r l i e r mariced c i r c l e s 

were cut and s ta in d with lactophenol . Thon the b i t s wer« 

mounted in lactcphenol and observed d i rec t ly using a l i gh t 

microscope. The per cent germination was ca lcula ted , the 

percentage geriLlnfttion on leaf wv used as cont ro l . 

After 48 hrs maximum germination (82^) was noticed on 

leaf , while on pods only 10 per cent germination was observed. 

When the poda were removed af te r 5 days and observed, Jb per 

cent germination was noticed. 

Dleee^e development 

In t h i s experiment, D. lablab var ie ty , Hebbal avare-3 
2 

was sown In 3 x 3 m plo is a t an In terva l of 13 days. F i r s t 

sowing was done on 26.b.1977 and subsequent sowings were done 

on 9.9.1977, 24.9.1977. 9.10.1977and 24.10.1977. 

Xhe Observations were recorded In each p lo t as described 

under "Katerial end Methods**• Afterwards percentage number 

Of leaves Infected per plant was calculated by taking, number 

of diseased leaves per p lo t and t o t a l number of leaves/plant 

Into considerat ion. ' 



Table. XTV 

Incidence of disease a t d i f ferent Intonrals of timt 
a f t e r sowing. 

S I . 
no. 

Date of 
sowing 

26.8.1977 

9.9.1977 

24.9.1977 

9.10.1977 

24.10.1977 

Percentage Ko. < 

15 clays 

-

-

-

3*20 

12.49 

30 days 

4 * 

12.80 

34.97 

14.69 

30.30 

Df leaves 

45 days 

2.84 

36-90 

43.19 

36.30 

20.60 

infected/plant a f t e r 

60 days 

25.79 

46.10 

56.80 

25.80 

10.70 

75 days 

55-20 

81,50 

76.40 

19.50 

8.30 



Table. XV 

after sowing. 

8 1 , DBte of 
Percentage le&f area affected a f t e r 

Ko, sovlng 15 days 30 daye 45 ^^ys 60 deye 75 daya 

1 . 26.8,1977 • • 0*02 0.25 5.40 

2 . 9 . 9 J 9 7 7 • 0*05 0.69 1.35 6.76 

3. 24.9.1977 • 0.31 1.33 9.90 12.80 

4 . 9.10.1977 0*02 1.05 3.35 2.03 1.90 

5. 24.10.1977 ^'^^ 2.50 1.S3 0.90 0.65 



2?able. m 

Weather date for the period from 2f>.R.l977 to 7.1.197R, 

8 1 . 
No. 

1 . 
2 . 
5 . 
4 . 
5 . 
6 . 
7 . 
8 , 
9 . 

10. 
1 1 . 
12 . 
13 . 
14 . 
15. 
16. 
17 . 
18 . 
19 . 
20 . 
2 1 . 
22 . 
23 . 
24 . 
25 . 
26 . 
27. 

DeteB 

26.8.77 - 30.B.77 
3 l . f l . 7 7 - 4 .0 .77 

5.9.77 9.9.77 
10.9.72 - 14.9.77 
15.9.77 - 19.9.77 
20.9.77 - 24 .9.'^7 
25.9.77 - 29.9.77 
30.n.77 - 4.10.77 
5.10.77 - 9.10.77 

10.10.77 -14.10.77 
15.10.77 -19.10.77 
20.10.77 -24.10.77 
25.10.77 -29.10.77 
3 0 . i O . 7 7 - 3.11.77 
4.11.77 - 8 .11.77 
9.11.77 -13 .11.77 

14.11.77 -18 .11 .77 
19.11.77 -23 .11 .77 
24.11.77 -20 .11 .77 
29.11.77 - 3.12.77 

4.12.77 - 8.12.77 
9.12.77 -13 .12.77 

14.12.77 -18.12.77 
19.12.77 -23.12.77 
24.12.77 -28 .12 ,77 
20.12.77 - 2 .1 .78 

3 .1 .78 - 7-1.7a 

Mean 

tempe­
r a t u r e 

23.55 
34.18 
24.70 
24.30 
24.00 
24.37 
24.70 
24.50 
24.05 
23.54 
23.72 
22.53 
21.68 
22.94 
23-24 
21.61 
21.52 
22.40 
22.41 
22.51 
21.27 
20.22 
18.88 
20.34 
19.69 
21.59 
21.35 

Mean 
BH 

77.8 
74.1 
60.4 
69.8 
74.4 
79.4 
78.8 
78.3 
79.4 
76.7 
85.0 
84.5 
7a.6 
72.0 
78-5 
79.6 
82.6 
77.2 
88.0 
78.0 
68.0 
67.0 
6 f . 8 
6^.1 
64 .-^ 
65.5 
67.9 

Mean 
R a i n ­
f a l l 
(mm) 

0.78 
0.04 
0.02 
0.84 

10.20 
4.36 
6.58 

— 
23-00 

3.88 
5.98 
0.80 
9.36 

— 

11.24 
3.30 
0.6^i 
2.08 
4.20 
O. I4 

M 

M . 

^ 
M 

«. 
« 
a * 

I i o . o f 
r a i n y days 

1 
1 
1 
2 
1 
3 
3 

3 
2 
5 
2 
3 

2 
1 
3 
1 
5 
1 
_ 
^ 
^ 
M 

_ 
M 

— 

•**ich f igure l a the ETerage of 5 va lues . 
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Percentage 9X'm affected per leaf was calculated by 

••eraging the disease tnxensity of three l e a f l e t s . Bî  consider­

ing the entire leaves per plant aa 100, percentage leaf area 

k i l led hjr the pathogen per plant waa calculated. 

Xhe 'EBeteorologlcel data niee obtained froa H»ti»S.» Hehcal, 

Bangalore and presented In talDle XVI. Xhe results of the 

experiment are presented in tables XIV and XV and f i g s . X and XI, 

Froic the flptres* i t cvibe sf̂ en that the disease in tha 

f i r s t sown crop was observed onl^ after 45 days whereas In 

second and third aown crops i t appeared within 30 days. In 

ease of fourth and f i f th sowings I t appeared within 15 days 

only. This night be due t'- low relat ive humidity ( l ees than 

73%) during f i r s t 25 days with l e s s asount of pracipitation. 

Further, Dean temperature was more than 24*"̂  for nearly f i r s t 

45 days* Maximum amount of disease was noticed in the second 

sown and crop followed by third aown crop. In a l l the f irs t 

three crops disease increased with time. However^ in caaa 

of fourth end f i f th sowlngSf disease peak reached in 45 end 

30 dayst respectively and thereafter It started declining. 

Ihls might be partly due to increase ir̂  number of leaves 

since the plsnts were e t l l l in active grovvth stage. From tha 

f i g . X, i t i s clear that 100 days after 23.11.1977 there was 

quick decline in HH and precipitation was almort negl igible . 

Further, mean temperature was below 21.27*0, 

From the data i t can be inferred that for the infection 

of ^. dQllchl high relative humidity with frequent rains and 



? ig . X. Effect of weather on dleeRS* Inciflenoe, 



PIG. X EFPiOiT 0? WJEATHHl ON ms^/^K INClDEUCiS. 



fig* XT. Effect of weather on diseflee eererlty 
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low temierature are needed. However for the quick spread of 

the disease frequent ra ins are a mustt since the spores In the 

pj^cnldle are easily disseminated hy ra in drops In a wlndj 

weathtr , ' 

Xhe disease in tens i ty or leaf area damaged also Increased 

with the age of the crop. MaxlmuK severity of the disease was 

noticed In the crop sown on 24«9.1977 (12.80S!^) followed bj? the 

crops sown on 9*9.1977 (6.76?fe) and 26.6.1977 (5.456). However 

the disease in tens i ty iccreased curing f i r s t 45 days and 30 

days In the 4th and 5th sown crops* respectively and l a t e r 

s t a r t ed decl in ing. Lowest In tens i ty was noticed In the 5tll , 

sown crop followed by 4th sown crop. Thus I t appears the 

crop sown pa r t i cu l a r l y curing September i s attacked by 

i« ^Qllchl to a severe extent . Ihe low Intensi ty of disease 

in 4th and 5th sown crops was mainly due to decrease In infec­

t ion and Increase in the foliage since the crops were s t i l l 

in act ively growing e tp te when the ra in which i s essen t ia l 

for spreading of the disease had stopped. 

^ f f . c t of oaration of 10Q per e.ntotf r e l a t i v e huAldltv 
on infection 

This study was conduct d as deta i led under "Material 

end Kiethods" symptoms were observed dnly In plants exposed 

to high r e l a t i v e hunidlty (near 100^) for 12 hrs and more. 

Mode of penetrat ion of the fungu^ 

Hode of penetrat ion of host by ^ . do l lch l was studied 

by following the method of JDlener (1955). Germ tubes were 



observed entering through atoneta. Howeveri no direct pene­

tration was observed. I'urth&r many germ tubts passing oTer 

stom&ta without penetrating then, were also observed. 

Hlstopathology and hlatochemtatrv of dtaeaaed leavea 

These studies were made as described under "Material 

and Methods". 

/.natomv of htr.lthv leaf i 

Xhe healthy leaf showed dors iventra l d i f f e ren t i a t ion . 

The upper par t of the leaf consisted of a s ingle lajrer of 

•p ldersa l c e l l s which were rectangular In out l ine and lacked 

chloroplants . This layer was covered by a thin c u t i c l e . 

Below t h i s layer i one to 2 layers of pal isade parenchyma was 

present , consis t ing of columnar ce l l s with many discoid ohloro-

p l a s t s . Below the pal isade layer , spongy parenchyma was pre* 

sent made up of isodimatrics 1 ce l l s with l e s s number of 

cb lorop les t s . The lowest par t of the leaf was bounded by 

lower epidermis which also lacked chloroplasts* Cells which 

were p a r a l l e l to the surface of the leaf were also observed 

near the vascular t i s sues (p la te 6a)• 

Q:hlckne5^ of the leaf! 

IhicJcness of the healthy leaf averaged to 169 yUB, 

whereas tha t of stage-X was 121.25 pa and of etage-11 wha 

94.5 /un. 



FXate 6, FhotomlcrographB o£ leaf aectionB tested 
for total protftlnB \jf KRPB m^thoa. 

a) Healthy leaf showing protein posit ive 
bodlee In 'both the pallaade and 
spongy ce l la . / 

b) Dleeaeed leef at stage-I showing Increaaa 
In concentration of proteins In palisade 
c e l l s while spongy col ls showing deoreased 
concentration. 

o) Diseased l * f at « tage-I l . Note that a l l 
the protein positive bodies la the entire 
nesophyll t l e ^ e have disappeared, fungal 
structures are protein posi t ive . 

35p m Spldermls 

Pa m Pnllsafle parfmchyeiaa 

8p m Spongy parenohyema 

Py m Pyonidlua 
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Plate 7« Photoralerogrflphs of leaf sectlore ttst«d 
for total fijJA content with Aaur-B ntfthod. 

a) Healthy leaf . Paimada ana sporifty 
e e l l s Bhowlnp alnoot eouel aIntrt"bu­
tton of miA, 

b) Dleeaeed leaf at etage-I* Showing 
apparent Increase In KRA ooncentzation 
in palta&de ce l l s md decrease In 
vpmgy oellB. 

o) Diseaatd leaf et s tage - I l , showing 
complete IOBB of Hlî  l;i the mesophyll 
tlELue, Hyphae (Hy) are rtcfa In HKA. 
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Changes In protein contentt 

the healthy leaf t i s sue stained for to ta l prpte lns 

with î xBPB shoived pos i t ive reaction for proteins only In p a l i ­

sade and spongy t i s sues (Pla te 6a}• Shrunken pal isade c e l l s 

sbowed an increase In the p ro te ins , \tfhlle spongy t l s su s 

showed signs of degradation In the l e a l t i ssue a t s t age - I 

(Plate 6b}. Hovcver» In the leaf t lesue at 6tage«-lX» a l l the 

protein pos i t ive bodies In the en t i re mesophyll disappeared. 

Only spor s wert protein posi t ive (P la te 6c ) , 

Both the p&llsade and apongy c e l l s oX h althy t i s sue 

showed almost equal d l s t r lou t lon of dlik (Plate 7a ; . Ihe 

pal isade ce l l s of leaf t i s sue a t s t a g e - I showed Increased 

itKA while spongy c e l l s showed decreased nUA (Pla te 7b} . 

fur ther in the t i s sue a t sta, e*»Il» the en t i re Besophyll 

showed complets loss of -a^A. fungal hyphae and spores 

were Azur B posi t ive Indicating the presence of r i c h 

riKA (P la te 7c ) . 

Chanfeee In ;:)OlyBaccherlce content: 

In healthy leaf both pal isade and epon^ c e l l s showed 

polysaccharide grains In the i r p l a s t l d s . Ihe ce l l s surround­

ing the vascular t l t s u s a lso had sna i l polysaccharide 

grains (P la te 6 a ) . In the t lss t ts a t s t a g e - I , dumping of 

polysaccharide grains Wf)8 seen both In palisade and spongy 

file:///tfhlle


Pla t e 8. PhotomlcrogzaphB of leaf Bectloiie 
tes ted for t o t a l insoluble polyea. 
CObarldeB with PAS. 

B ) Healthy leef showing polyBaccharlcle 
grains In pal isade and spongy ce l lo 
as well a s in the c e l l s surrounding 
the -vasculrr tlBcue (V), 

T>) DlBensed le^ f a t etai^re-i showing 
clumping of polysaccharide grains 
In both pBllsade and î pongy ce l l s 

4 

o) Blpew^ed lea f a t sta/^e-TT ahovfng 
the slfns of degradntloti of poly*-
BBccharlde graino making them 
sparse in the t i s s u e . 





Pl^te 9 . PhotoTuloropr-̂ phB of leaf sectlonB tested 
for starch with I -«I . 

a) Htjalthy leaf Bhowing PAS posit ive 
polyBacoharlde gre^Uxn are uturoh 

h) DleeRBed leaf at Btage-I showing the 
eltunplng of the starch grelna. 

c) Diseased leaf at ata^e-II showing 
the eigne of degxadetlon of staroh 
grains• 
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ce l l s (P la te e b } . Keductlon In the s ize of clunpt makiog 

the t i s sue almost clear was observed In the t i s sue a t 

stage-XX. The h^phee and scores showed r ich polysaccharide 

content (Plate 6 c ) . 

Chsngee in atarch contenti 

the PAS pos i t ive grains In previous experiment were 

found to he a ta rch . CluDping of s tarch grains and the i r 

reducticn in the content of s ta rch was observed (i-latea 9a» 

9b and 9c) . 

ftlocheoilcal cheng-£B in the host a f te r Inlectlon . 

Iiilth p, view to study the biochemical changes that would 

occur in the leaves as a r e s u l t of Infection, the following 

s tudies were made and the r e su l t s are presented in table IVX. 

ChePMfcs in pheriol contenti 

Total phenols and ortho~dl-hydroxy phenols in the 

diseased and healthy leaves were estimated by the method 

of Bray and Xhorpe (1954) and Johnson and ^chaal (1952)» 

respect ively . I t was obs rved tha t healthy l ea f contained 

0.530 mg 01 t o t a l phenols/gp of leaf t i s sue (freeh) while 

diseased leaf contained 0.975 mg/g of leaf t i s s u e . The 

diseased l e a i contained 0.^63 m^ of OD pheno^Ven of leaf 

t i r s u e as a^aln^t 0.249 a^/g of healthy leaf t i s s u e . (Thus 

i t can be seen tha t both t o t a l phenols and 01) phenols 

Increased in the diseased leaves compared to haalthy 

l eaves . 



Table. rVII 

Biochemical changes In the lenTOB of g.lp.blab inifected 
with S. d o l l c h l . 

8 1 . 
No. 

Constituent 
Quantity in mg/g Increase or 

of leaf (fi^esh) decrease 
Healthy Dlaeaaed over healthy(^) 

1 . Total phenols 0.530 0.975 . + 85.9 

2, W phenols 0.249 0.363 + 45.7 

3 . Amino nl t roren 0.450 0.832 4 84.8 



Changes In ejnlno n l t roreni 

Amino nltrOten was eatlBiated by the method of Splea 

(1957J. 2:ht r e s u l t s , obtained Indicate tha t there vae an 

Increase In amino nitrogen content In dlaeesed leaves as 

epmpared to healthy 1 eaves« 

Affion̂  the ten plant s p e d s tes ted (aentlone-d In 

Material and methods) for pathogenicity, none of the p lan ts 

shoved in rec t lon . Thus i t appears the t S,. co l lch l cannot 

infect p l an t s other than Dollcht^ lablab and the pathogen i s 

host spec i f i c . 

lam^tufit lon of tti,c f̂ fn.̂ us 

Ihe diseased leaves vere coileoted a^d stored In 

paper baga under laboratory concl t lons. At fortnlfi^tly 

In te rva ls the spore germination t e s t was conducted to know 

the v i a b i l i t y of the pathogen. Ihe spores did not germinate 

a f t e r 240 days (8 months), 

Sioillarly tht v i a b i l i t y of ^ . do l l ch i in cul ture 

s l an t s was conducted. No growth was observed in the Bub«* 

cu l tures made from 195 days old c u l t u r e s . 

Ihus i t can be aeen tha t the pathogen can survive a t -

l e e s t for c months in the infected leaves* Hence the pathqgen 

can overwinter and infect the new crop in the next season. 



i:.valu8tlQD Of fun. icldes 

Ifi-vltro evftlLietiofl; 

Bl l tox , L'lfolat;on, Dlthane w-45» I^lthane 2-76, a t 

0 , 1 , 0,2 and 0.3 per cent cwicentrfitlons end Bavlbttn a t 

0.05f 0.1 and 0.2 per cent concentrations were t r ied adopt­

ing "poisoned food technique". 2?he colony diameter was 

measured a f te r 20 days of Incubation and the r e su l t s are 

presented in table XVXII. 

Sitom the r e s u l t s obtained i t i s cXaar that only 

Blltox at a l l concentrations WPS not effect ive in comple­

te ly l imi t ing the growth of the fungus. Howevr no growth 

we obtained In a l l the remaining fungicides a t a l l concen-

t re t lone t r i e d . Xhus I t appears tha t *pol&oned food tech­

nique* mlfeht be unsuitable for slow growing fungi l i k t 

Seutorift. 

Field evaluptlon of fun^-lcldeBt 

t h i s experiment was conducted as described under 

"^'^aterlal and Methods". I'he r e su l t s obtained are presented 

in t ab le XIX and f i g . XII. 

Prom the dataf I t i s seen that number of diseased 

leaves per plant as well as severity of disease varied with 

the fungicide. Maximum control was obtained In the p l o t s 

wulch received Ulfolaton sprays followed by Bavlst in, 



Table. XVIII 

Effect of fUnglddeB on growth of Sept oris dollchl 

S I . 
No. 

1 . 

i. 

3 . 

4-

5. 

IMnrlcldee 

Dlthane M-45 

7)1 thane Z-7a 

Birol&tan 

Bavlet ln 

Bl l tox 

Concentration 

0.1 
0 .2 

0 . 3 

0.1 

0 .2 

0 .3 

0.1 
0 .2 
0 .3 

0.05 
0.1 
0 .2 

0.1 
0 .2 

0 .3 

Mean colony (dia­
meter (ttm) 

"' w 

-

-

• 

• 

-

« 

-

-

-

-

-

12.00 

8 .33 
6.66 

6. Control •• 16.00 



lafclo. XIX 

"'Effect of fungicidal sprays on the disease de-velopment. 

S I . 
No. 

Treatments 
Average no. of 
Iflavea Infected 
per plant (%) 

Averiige l ea f area 
Effected 

per p lant (^) 

1. Dlfolatan 

2 . B«vlBtln 

3 . Dlthftne M-45 

23,32 

37.60 

39.15 

0.64 

1.56 

2.33 

4 . Dlthane Z-78 48.72 2.91 

5 . Bl l tox 

6. Control 

61.47 

65.12 

9.41 

11.12 

Average no . of leave© infected/plant (^)i 

s. 

CD 

M. 

at 5^ 

t 58 

11 

.54 

.52 

Dlfolat&n aavlBtln DM-45 B^-7B Blltox Control 



r i g . XII • Jiffect of Auiglddal sprays on the 
dlseeiBe development. 

1. Dlfolatea 

2. Ba-Tistln 

3 . I»lthane M-45 

4. Dlthane Z-78 

5. Blltox 

6« Control 
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iJlthaoe K»43 and Lithane Z^18. filltox ess leaet efXectlye. 

There was slgnlflcpBt difference between the control obta­

ined b^ Llfolaton and the remaining funglcidea. i'urther, 

£aTistln end i^ithsne H.43 and Blthane N^45 and I^lthane 

Z^lb die not differed s ignif icantly. BXitox anC the control 

plots also did not dif fer significantly with respect to 

number of diseased leaTes per plant. 



DISCUSSION 



DISCUSSION 

Tbe remiltfl of the I n v e a t l ^ t l o n or l ea f spot dleeestf 

of r o l l choc la blab caused by ^ept orlP- dol lcbl are dlecusBed 

In t h i s chapter . 

Morphological studlea made Indicated t h a t there was 

very s l ight difference In oonldlal measurements of the 

I so l a t e studied here as conpared to the fuuguB described 

e a r l i e r by Bei^celey and Curt is (Saccarclo, 1884) and Chona 

end Munjal 0956). Since the difference In the oonldlal 

measurenents oould be Influenced by many extraneous fac tors 

l i k e the h08t» enTlronment, t h i s difference alone WPB not 

corislf^ered suff ic ient c r i t e r i a for creatlnfr a new Bpeclee, 

Hence the present l eo la te has been Identl-^led a s Septorla 

dol l Chi Berk, and Curt, as reported by e a r l l p r worVere. 

Symptoms appeared on leaves , pet io les and stem but 

not OJi podB* j!Ui.iht:r no ^^oruXi^tlon wau obeerveii lii the 

leeloTiB o'̂  Tjetlole, atf^ ^nfl wldrlba, Tncubatlon period 

renjf̂ ed from 11 to 18 days. Such a loni^ Incubation period 

appears to be common for most of the Septorla spp . (Weber, 

1922a, 1922b and 1923). 

Studies on grovvth ph^se of the fungus In potato 

dextrose broth Indicated tha t t h e ^.rowth Incx'eased upto 

33 days and the rea f t e r s tar ted decl in ing. This type of 

prolonged growth phase seems to be common for Septorla epp. 



Sh«i fungus £̂ h£>;ed dlfitliiOt dl i ference In grovtb &2id 

cu l tu ra l oherftcterB on different solid media. WaxlmM redla l 

prrowth was obtained or Sa'boureud'B dextro^^e Bfjer followed by 

•eed extract a^far and PIA. Least grorrfth was recorded or 

Richard's agar and pod extract aga r . Sabouraud dextrose 

agar , aped ex t rec t agar and PT̂A were oreferred, '^rob^'bly 

due to s igni f icant amounta of several growth fac tors present 

In thtam. Maxlmuia sporul^tlon w&a a l so noticed on KUA and 

Sabouraud dextrose agar wblle sporulation wajB poor on pod 

extract agar. In moat of the oaeee roectlou of the fungue 

v l th the meolum was dark except, In case of seed extract 

Bf^r. Only on Saboureud dextrotie a ^ r very much raleod 

centre was observed. 03:o '̂th of th? f u n ^ e In di f ferent l l cu ld 

media a lso -varied. Maxlmun growth wee recor^led In seed 

extract followed by Sabouraud dextrof^e broth ^nd PD^. Mlnl-

Bum jE r̂o-'th wns noticed In Asthana and Hawker's raedlun, while 

no growth was recorded In pod e x t r a c t . This le in l i n e with 

the xlikiiiige oi the e a r i l e r workers that ^e^torlL. epp. grow 

b^tt-^r on non-eynthetlc media (Weber, l9S?2a, 19?2bj Ara*?njeyl< 

1965; Sohl and Eokhl, 1973| ^ d r l n a l pnd Cellno, 1940; 

Kochman and Kublcka, 1962). 

Studies on pod ext rac t revealed thPt an alcohol soluble 

eubetetice present on/In the pode inhibited the growth of the 

fungus, blnce aoue growth wae observed on poc extract agar , 

t h i s substance appears to vaiy iii concentratlor. with the age 

of pods and weather ccndltionfl. This substance I s o i ly In 

nature BXi6 le secreted by the pods which glvec a pecul iar 



aroiDB t o the vihole f i e l d . Sporulatlon V&B ol}8erved Is the 

•x t r ec te of pods previously t reated with a l coho l . Further 

no sporulBtlon vas observed In the leslonB on Btem and p e t i ­

o l e . Wilson (I96I) found reduction in epoiulft lon of 

Septorla or. celery by o i l sprays . Since the substance 

produced hy the poda appears to he an o i ly substance, t h i s 

substance appears to be produced in such coreentrat lons 

which could inh ib i t thp soorulatlon but not esta'bllfihTneast, 

on pe t io les and stem. ^ur th 'T , spore geminat ion s tudies 

on pods Indicated that the permlnatior Is not Inhibi ted . 

However the establishment of the f u n ^ a may be prevented* 

There are confl ic t ing repor ts regarding the effect of sevfiral 

o i l s on spore permlnatlon of Mycogph :̂ e re l la must cola . How­

ever, several workers are of the opinion that the olB ac t 

ae therapeutants (Calpouzos, 1966). This mlrht poeelbly 

explain the reasons ' o r f a i l u re of pod infec t ion . Specific 

s tudies with regard to the ro le of o i l secreted by t h i s p l an t , 

in infection and Bporul&tlon are necessary. 

She fungus varied In ii;s a b i l i t y to u t i l i z e different 

carbon sources. Maximum growth was recorc^ed on glucose 

followed by Inotose, starch and sucrose. Helatlvely l e s s 

growth was recorded on ^ y o e r o l and rhamnose while no growth 

was recorded on sodlun ace ta t e and sodium c i t r a t e . Oluoope, 

sucrose and ra'^ltose hfive been reported as rood carbon sources 

for £ . Ivoopersici (Sohl and Sokhl, 1973). MunjRl and Gautam 

(1977) observed meximun growth of £ . humull on mannose, 



sucroBe and /O.ucose folloved by aa l t o sp . Several e t re lne 

®̂  Piricul^^ift oryzae are elBo known to ma^e no growth on 

sodium c i t r a t e and sodium ace ta te as carbori eources (Otsuka, 

1957)» Chytrldlum ep. and Pyth lege ton ep. make no grovth on 

c i t r a t e and ace ta t e form of carbon source. The Inab i l i ty of 

tho I'ungus to u t i l i s e c i t r a t e and ace ta t e Xorm lUiy be uue to 

ohel^^tlon of Inor/Tsnlc Ions which may resu l t In l lmtat lon 

of growth (Cochrann, 1958). 

There was considerable var ia t ion In the u t i l i z a t i o n 

of different nltroranous compounds used, Maxlaum grov.'th 

was noticed on potaeelura n i t r a t e followed by aspara^lne. 

iio growth vaa recorded on a s p e r t l c acid and glutamic acid* 

These r e s u l t s agree with the observations or. nitrogen utlll-i-

zatloE of 5 .̂ lycoperelol by Sohl and Sokhl (1973). Asparglne 

and glycine have been found t o support good grovth of 

S. t r l t l c l ( A r s ^ j e v l c , I966) . 

there waa s igni f icant effect of d i f fe rent pH l e v e l s 

on prowth of the fungus. Maximum growth was recorded a t pH 

6.1 followed by 6 .6 . Wo growth was recorded below 3.6, 

Similar optimal pH leve l s have been reported for S.lvcoDerslcl 

(Sohl and bokhl» 1973| P a t l l , 1977) and 1 .̂ ayenee (Weber, 

1922a). However, a s t i l l wider range 01 pH« !7.6 to 8.4 for 

£• IvGQPegBlGl ( ^ d r t n a l and Cellno, 1940) and 2.5 to 9.2 

for S. t r l t l c l (Weber, l922b) a l so have been repor ted . 



Terap'^reture h'̂ d e retoPrkeble effect on provth and 

epoxuletion of the lUn^B. Maximum growth wae recorded a t 

25»C followed by 20«G and 15*C. Verj' poor growth wa« 

observed a t 30»G end 10»G while no growth vae noticed a t 5*0 

and 55«C, S^nl lsr remil ts have bpen recorded for £ . t r l t l c l 

(Weber, 1922b) and ]5, lycoperelcl ( P a t l l , 1977). 

Light a l so had determining effect on sporulnt lon. 

Maximum sporul&tlon was observed In cul tures exposed e i the r 

t o continuous l i gh t or to an a l t e r n a t e cycle of l l # t and 

darkness. Wh6r(Hts lu cul tures kept In complete darkness 

sporulat lon was poor, !rheBe r e s u l t s a re on par with thoee 

of Moharde (1950) and Kurosawa and ifelmer (1975) with 

£• no^^ru^ ^Bd ^« lycoper s l c l . r e spec t ive ly . 

Sbttent 0-' ©pore germination was great ly Influence by 

the neture of medl» used. Mftxlraum f»erminRtlor wne recorded 

In host extract a f t e r 48 h re , followed by irluoose end sucrose 

so lu t ion . LeRBt ^erralnftlon wee noticed In d i s t i l l e d water 

Indicat ing n u t r i t i o n a l requirement for rapid and naxlmum 

gertuluatlon. i^lmlXar re£iuX;.8 were obtained oy PatlX (1977) 

pnd IiUth^ et_ a l , (1937) while worVln^ with £ . lyconerBlol 

and S. t r l t l c l . r espec t ive ly . However, Shlpton et^ e l . (1971) 

who have reviewed the Septorla diseases of wheat s t a t e tha t 

both £ . Hodorum Rnd ^ . trltlc:!^ ^rermlnfite well In water . 

Temperature had a contjldereble effect on spore germina­

t i o n . M̂ x̂imum germination was noticed a t 25*C followed by 



20**C una 30*G, ho geratntitton wue recorouc a t 5*t! *nd 

belov while a t 5̂*»C leee (yerralnatlon was o^eenred. SlrallRr 

type of temperature effect on spore gertnliJf'tloTi of ^ , a venae 

hes been reported by Weter (1922a). 

The effect of r e l a t i v e hiunldlty on spore germination 

«iui elBo e l ^ l f l c a n t . At 100 per cent r e l a t i v e humidity 

maxlDOim gerulnatioJ^ waa ol-\.alnud a f t e r 48 houia while 

Goneirierehle amount of ^germination occurred a t 98 per C€iit 

and 96 per cent r e l a t i v e humidity only a f t e r 120 hro , 

Further no germination was observed below 96 per cont re la« 

t l ve humidity even a f t e r 120 h r s . Sporee of Ŝ . apl lcola 

elPo reu i re a minimum r e V t l v e humidity of 96,8 per cent 

and above for genalnntlon (Gherldan, 196^). However 

Schnleder (19*39) observed the minimum r e l a t i v e humlr'lty for 

gerralnetlon of ^ . obeea and £ . chryeanthamella to be 92 per 

cent end 91 per c n t , respec t ive ly . Thus under natura l 

coiiGltloiiS^ time required xor Infectloii may be delayed due 

to the renulrGoent of h l ^ humidity for iiterralnBtlon. 

Studies on disease development indicated that both 

the incidence and severity of the disease are Influenced by 

the weather conffltlonB, mainly temneraturet r a i n f a l l and 

huralflity. During f i r s t 45 days, the mean temperature V»B 

above 24•C with 14 rt^iny da;y8 and th ^ r e l a t i v e humidity was 

above 70 per cent mott of the t ime. Even then the disease 

appeared only a f t e r 45 days, i'uiijher from 45 to 100 days 



the mean temperature renged from 21,52 to 23,54*»C with 25 

r«lny days and the re le t lTe humidity was above 74 per c^nt. 

During t h i s period rapid Increase In both the Incidence and 

sever i ty was noticed* After 100 daye, t h e mean temperature 

ranged from 18.88«C to 21.27*0 with no rainy days and the 

r e l a t i v e humidity was helow 70 per cent . l>urlng t h i s period 

decrease In disease Incidence and severi ty was noticed In 

fourth and f i f th sown crops, which was mainly due to the 

subsequent now fo l i age , not taking Infec t ion . Thus I t 

aptjears thPt R mean temperature "below 25*C with frecuent 

ra ins and r e l a t i v e humidity above 75 per cent favours the 

disease development. The Au/mst sown crop was infected veiy 

l a t e In the aeeson and disease die not developed to severe 

form. While the Sepicember aown crop was infected severely . 

Since the favourable conditions are obtainable during October 

November In Bangalore, i t appears thPt September sown crop 

i s more vulnerable t o d i sease . However, conoluelone o&n be 

drawn only a f t e r obpervlnp I t for oo^e more seasone. Similar 

requirements for dleeaee development of several Septorla spp. 

have been repor ted. According to Buddln &nd Wakefield (1924 

Septorla spp. a t tacking antirrhinum Is favoured by cool and 

no l s t weather. £>eptorl_a lyooperslcl spreads widely during 

wet weather tut checked oy a period of prolonged dry weather 

(Reed, 1911). 

Studies on mode of penetrat ion Indicated that £ . dollohl 

enters the host throu.<»h etoH'^ta, Several gffrra tubes were 



obeerved grov;lng over stouata without penetrat ing then, which 

might be due to non-ayflchronizatlon of growth of germ tuhee 

and opening oi atomata. Birollar ohservatlone of otomEital 

penetratioai by Septoria lycoperslol (JOndrlnal and Cellno, 

1940J Sohl and Sokhl, 1973) and Septorla ^ y c l n e s (V/olf, 

1926) h^ve been rfcord'^fl. 

Hlstochemleal. Rtudleo re-vealpfl tha t In the early etapp" 

of l e t lon fomat lon , both protein and !IBA appear to increase . 

However, th la ral^t be due to shrinkage of the width of leaf 

I t a e l l . Clumping of polyaaccharlde grains was aleu eeen. 

In the f ina l atage of les ion development, both VSiA end protein 

became uneta lnable . Thlfi might be due t o death of c e l l s and 

break down o; these compounds tj^r thp pathogen. Clumns of 

polysaccharide gra ins , In t h i s stage became reduced in s l z s 

and became sparse In the t i s s u e . This might be due to u t i l i ­

sat ion of th ee polyaaccharides by the patho^ec. lod lne-

potaeslum iodide t e s t showed tha t the polysaccharide present 

was s t a r c h . Furthert s tarch has been found to be a good 

carbon source for Ŝ . dolichl> Thus i t appears tha t the patho­

gen u t i l i s e e starch present in the host e f f i c i e n t l y . 

Several biochemical changes we e obeervec! in the leaf 

due to Infect lor by ^ , dolichi> Total phflna.s ^nd o r t ho -d l -

hydrooty phenols were more In diseased leaves ee conpared to 

healthy leaves . Increase In phenols in diseased plants has 

been observed by Klraly (1962), Ra^unathan et_ a l , (1966) and 



Klahore and Chan's (1975) «nd i t appears to "be a common phe­

nomenon. Content of amino nltro;?en a l so Increased In diseased 

by McComtoB and Wlnstead (1964), Raghunathan ©i a l . (1966). 

I h l s might be due to e i ther break dowt oX existli i^ prote ins 

or due t o synthesis of amino aolds wlthrjut Incorporating 

to p ro te ins . 

Host r a n ^ studies have Indicated that the pathogen 

£• dol lch l I s host sppclfle and I t w i l l not Infect most of 

the commonly grown pulees In Kamataka. Studies on perpetua­

t ion of the fungus In the diseased leaves rnd In cul ture have 

•hown tha t £ . dol lchl oan remain viable for more than six 

months, blnce no pod Infectlozi takes place seed does not 

appear to carry over t h e Infeot lon . Since ' avare ' i s grown 

throu,^hout the year and also grown as perennial crop, i t I s 

popslble tha t both the Infected debris end disease on the 

standing crop mny serve as source of inoculum end may help 

In perpetuation of the f u n ^ s from one seaeon to the next , 

In -v l t ro evaluation of fungicides, Indicated t t e t 

Bll tox even at 0.3 per cent concentration wae not completely 

e i i ec t ive agfctlflst ^, Uollcfal. iiowever the -.emainUig iour 

fUnRloides inhibited i t s growth a t a l l concent r a t Ions. 

The fungicidal t r i a l s conducted In t h e f ie ld , showed 

th^t Dlfolaton (0.25^) controlled the disease more ef fec t ively 

followed by Bavlstln (0 .05^) , Dlthane M-45 (0.2^) and Dithane 

2-78 (O.29S). Blltox was Sound to be l e a s t e f f ec t ive . The 



ref-nlte obtained mifrgest that three spreye vlth Dlfolaton 

(0.2^) could be succeeefully ueed in sltuatloiis where the 

dleeutie l e a Xioiltiii^ lactor* 

«jF 



SUMMARY 



InvestIgat lone on leaf opot dleeaee oX UollchoE lablab 

ofiUBed by Septorta dol lchl were carr ied out during 1977-70 • 

The flndtHfB of these Investlg«tlone are sumtnarleed belowt 

Morphological s tudies Indicated thet except for minor 

differences In conldlal ineesurements the I so la t e under study, 

resambled the fungus described by earllf^r workers end hence 

the pathogen I s regarded as Septorta dol lohl Berk, and Curt . 

She patiiOgen InXeots leaf, pe t i o l e and 6tem» but not 

pods. Sporulation was observed only on leaves , Different 

media used a re founci to exeirfc varying effects OP growth, 

Bporul&tlon and other c h a r a c t e r i s t i c s . Maxlmin grov/th and 

sporuletloK were observed on Saboureud dextrose agar f o l l o ­

wed by seed eattrfiot agar, While l e^s t growth and sporulPtlon 

was observed on pod ext rac t agar . Studies on growth nhese 

showed tha t the fVingus grows upto 33 days ac t ive ly and then 

au to lys i s s t a r t s (In 10 ml PDB). Among the l iquid media, 

seed extract 8u.>p<jrieci EQUxlmum growth ioliowed by babouraud 

dextrose bro th . Ho growth ooourred in T>od e x t r a c t , "^irther 

s tudies indicated tha t an alcohol diffusing substance preswit 

in the pods ajnears to inh ib i t the fUn^al growth. 

Glucnse was found to be the best carboTj source for 

S. dol lohl among the several sources of carbon t r i e d . Sodium 



aoeta te and sodium c i t r a t e supported no grovth. Among the 

T&rlous nl trogaa sources teated potanelum n l t r e t e supnorted 

maximum growth followed by asparaglne. No growth was observed 

In nBpfiratlc acid and glutamic ac id . 

The funime ^rew over a r^nre of pH from 4.1 to 7 ,P. 

Maximum dry mycelial w e l ^ t waa recorded a t pH 6.1 followed 

hy 6 .6 . I t appears th^t funnis prefers ac id ic pH for I t s 

gxovth. Uowevex no growth was observed a t &sd below pi] 3*6. 

The oritlraum tenrjeretur'? for growth pnd sporu^ t lon 

of £ . dol lchl was 25»C. At 10*»C and 30»C very l e s s growth 

wee observed. The minimum temr'e:^ture for growth ranged 

between 5'C to 10»C while maximum ranged between 30 to 35»C. 

Light had a i^ronounced effect on spoiulatlon of 

S* dollciil* J-xcellent sporulatlon was recorded In the p la tes 

•xposed t o contliiUjUB l i g h t ur a l t e r n a t e l i gh t and darkness 

while no spoxulatlo:. was observed in p l a t e s esposed to comp­

l e t e daiiicneos. 

Hoet leaf extract ŵ^̂a found to be su i tab le medium for 

germination of spores while In d i s t i l l e d water minimum germlna. 

t lon was recorded. The optimum teinpprature for peiwlnatlnn 

In hoet extract w^s 23*0 with t h« minimum TBneinp betw<per 5 to 

10*0 and maximum being above 55*C. Maximum spore germlnstlon 

was observed at 100 per c^nt r e l a t i v e humidity and e minimum 

of 96 per cent r e l a t i v e humidity I s required for germination 



within 120 h r e . 6ernilT*itlon Btu<ll*̂ B on pofl 1T^ looted the t 

gprralnRtlon Is not Inhl'bltefl "but delayed. 

V/eather conditions had a&rked Influence on the dlaeeBe 

development. A mean temperature telow 23.ij*C with frequent 

r«lna and hiph r e l a t i ve humidity of ateve 75 per c^Tit appeara 

to be corgenlRl for rapid development of dlBease tn the 

f i e l d , lebors tory atudles Indicated t h r t , minimum of 12 hre 

duration of very high humidity Is neceuaery for pucceanful 

Infec t ion . 

Host pesetrst loi3 o:f the tuisguB vaa foimd to he through 

atomata. Hl&topathologlcal anta hlstoohemic&l studlee Ind lca . 

ted that lii the early stages ot le&lon development apparent 

Increase of proteins and l^A and clumping of polysaccherldeB 

were observed, Howev^̂ r In th< f ina l s t rge of the leaf spot 

developmeni;, both proteli ia, lau vere undefectable vhlle 

degjcadatlot! of nolyaaccharldeB (atarch) was not iced, Iniflaat-

Ing thf̂  u t i l i s a t i o n of th se polysaccheriaeB. 

Several biochemical c h a n t s were chfierved In the leaves 

due to Infec t ion . Inoreaae In t o t a l phenoln, ortho-dl-hydroxy 

ph'^DDlti and amino nlirogtm wau ooservud In the lutecteo loaves 

as oo"Toftred to healthy leevee of the same ap^e. 

From t h e h ^ t range s tudies made, I t apr^ears tha t 

S. dol lchl la hoBt epoolflc I . e . , I t Is confined to D. lal-lab 



ozily. ^, dol ichl was viable upto 240 days In the form of 

spores Ixi the diseased leaves and upto 19^ days In cu l tu res . 

In -v l t ro evaluation of lunglcldes showed tha t 

Dlfolatan, Dithajae M-45P Dlthane 21-78 ( a l l a t 0.1» 0 .2 , 0.3^) 

and Bavlstln (0 .05 , 0 . 1 , 0.2?^) completely lnhlMtf>d the growth 

°^ S* dol lohl a t Rl l tho three con cent re t lor s . Bi i tox , even 

a t 0.3 per cent ooTic^ntretlor was urP'ble to Inh ib i t the. 

fungus comnletely. 

Fungicidal t r i a l s concluoted In the f i e ld , showed that 

fflaxlLma coiit;rol was e^lveu kjy i^lfoXatioi Xolloweo oy ii&vietln 

oni' DlthPine M-45, while ^ I t o x gave poor coTitrol. Ffflcroy 

of the fungicides under f ield t r i a l was assessed on the basis 

of the t o t n l lefif area destroyed by the disease ant? number 

of leaves Infected per plant In each t reatment . 
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