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CHAPTER-I 

INTRODUCTION 



'lama_ is one of __ most pOpalal' and fIlU1tJ.otta 

_~, c .... ghWR throuGh _" _te -.14. a is .ft91"a11V 

.... 1n almon all _lie baRe ~_ aad £ .. a laa-ge penentqe 

cd ~. gd'den& aad by Tnck 91'0-1"8. AG a .. ace.dag 

wgetable orop ,. aa~e lB. ..ante among ell Ute __ ~ 

~8. 

Pew ~s a\U1n ....... 1ve8 8IIOh a pea' 

9&1' __ of .. se. 1ft .. _¥a1 as "8 ....... a Sa one of .... 

mostt eGDlWA GGla.d _~. aid I.a uso _sec1 to pl'epal'e 

8C11PS# .,.fde8, oetalups, • .-a. anti .... m&acel1al8Gllle 

lWodIiC"'. I'l'am tile lII~iUona1 po!'* oil View, tama_Q BlUl~8 

aaa .11 lutoWn as a SCllREt ., ... .tobed "iUmine. aso_bio 

_IA aQd .... ale. 
<J ".Ii_ Itame of ... to U C&QtlhlAmeaee alld 

.. '" AllIRice "1'8 't wae .,11 ~R ancl highly .,. .. iae. 

pJr1R to va d&aoowqt .. AIItdOa. 'ftIaa , .. Qae .&8 Wt.'V ana ....... 

~ .. stuneYa,* ,"1" ... HI·C\le (1'5'). Ute· 

.,_118.' -GUo. Of iU w. .. tar Matbhl.olua in hal,. ,. 

1AM4. J. was Ie_ b Galmanr., _8_. .... Gtbu Itll'Opean 

.. ,ra' .... ...,101' .. MoO. The fA. RIe ... to. UIe 1188 .. 

tclftato i~~1itwIY PI.,.. •. ~ .. ~ ift , .. ""'ted 
.... '" ""flt,r- .in .. pc 1711. 
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Tomato 18 •• .-.111' eonsidlJnCl .. ba an imponan'lt 

_.table crop of Uop.i.CBl etJ.1mate wh1ch ..... 1I'ea 8 long 

eaaeon __ pl'o6ace profitable yte1d8. v_aUy ,_ .... ooDdden4i 

the better: UlDdO orop hn te .. d_a when U. ao.U pH ,. 

_l&U_l,. lotIel' thaa ... _ t.Ie.t.ng bqb.Q'. The peWs Ift8Y be 
, 

il'J'U'laased wlea ~m pH I'sages bR_en S' - 1.1. Ibcper_ntal 

eVidence has ew,. aeveaJ.eG .. y.leJAe., .. increased 

to an extent 01 4.1 una 0' 'n1'. when l.iJU.ng w.lth 3 to_ 

dolom.tt.e lJmlI eto18 pal:'." wa_ '_"steci in to JIlIlton 
, . 

loaa 8011 Wbiah bad __ eoagenSa1 pR oJ 4,8 C Gape.lN' ). 

WJte -IV ...... _~le ... t_to plaM. de 

8J.so pal'asiU1Je4 _ " tID1:D .. of ptayt,ogattaogenllr mio .... 

_pDisms ·1810_09 to eaG ca~ e ... flI·ngi. ~"ia 

"Ild ¥iIUe8. UndK ideal ooatiUou o. 1Utr:"1oaal aappl¥ 1ft 

tbe 80il and optima18mrUOIIIPntal .~ mose tcma_ 

vaa-.leu.ee __ pnaa.lyw.t"h eaeaBi- ~,,_ ~ 

ani 'N1'cIeW1opmeM, 0,8 Wl1. aaeh 'aot!on .:e Glso lD1t.able 

e_ tie _ldpUonioa ard pans.l.Ufa of a VdI.et.J' .. 

patttooe_ whIoh tDa7 came .1l'100ata0_ W "",. ROta.' 101' __ 

ehooUl ,. .,..1opifll· ... 4eW1opeci 'IG" .... Pl'lMaIy __ 

cd laamalam .. - 8O&J. ......... 'Ifp&eal and &are most. 

o~ .... le •• f w14Dl? GCCR&dinu Ulna'. cU. __ • an, 
_.1, W4Ght. kt.e bU,ght, .utsC ..... al .. ""-I"lal ) • 

. ~ng 01'. led ""8. leeI ea .. ', lIIiMJale and '1\11_ h\a e"-
~. 



-I-. 

&wh diseases panJ.c1lul"lJ' in tropical ctwnv.t.es haw been 

eona.lder:ed .0 be gnat lind."ng f~ to mSn4mi8e the 

tomto pI'~'on • .,.. ·_1111 e deUoote _getable wbieh as 

easily .... i&hable 0'_1' han8st when kept. .in -.a99 .. .in 

__ .... aaess cd UansJ._. ~al norap fungi e.g.~ mt'.Mlds 

ue ... uncClll1lOft to .__ ai_Ucla .. dettitr.lohUon .. 

aaa. fna&" a. __ .ing pie_a .... the plaM8. 

1111:"" the 0.1". ot is OIIJrVeF of ~1t1. di_ases 

'a a ___ .ble ..., • .uuutd ,. c .... of 01"'888 Uni'Ven.tt" 

.. Ap'.t.ceult.ule .ftChmloW. 8~"~ a fa.u.t._ *'Of: __ 

...... dal'iftU the. moi&b.' pe1m&alY £It ... _trn", yea... . 

81 .... tie 8,."" ...... ssed only .Il , .... n 'nA'" ._ 
1'8th- VIII_al ,baa .... CICIJIhOft toma\o d&eeasaG ~ 

" ., . 

&n f:b18 ngion " dJ:ew _ atter&tWl 80 .. to ..... 

..... _ inw_1cJaUOI'IS. -Me the ,heala problem ~nfrl1.b 

_ ... 'was __ eo 00!dI. a ... £aa .t &owe"'"na 

lelaUng_ 8Uo.lctg. pa .... ,'" atd ho8~ .. ange ot \be 

~ ,...... ..... ,~ •• eal dt'aniam whiaIl ,. a.,... 
W8 ide"",_d. 'U .... ol~ ohuact.ere _Ie .. 41od, 

",.8 after bet"" £eeldeCI h JMJ'G ,.1 ...... ova on 

.looted lIIutene media .. all .. cle\elld. the beat:. 

-b"l.'0ftal ~- .. ". ~ encI 8POhlQUtllk U~'8 01 

lew ......... _-.en. eaame. wen detellrttfld Oft tba ~ 



" of ~ eld spoNlaUon 01 £gRIll. wh£cb was fwlld .. be 

aasoaiated with .... ~o !1Ui' .... ftD &nfluen=e of 

~~&"I'e and pH Oft ~ aponla'ion .... con.t.cUd 

geaunaUon of to. fangu was also ClfteDnl.... 'n v£ew to 

lealrn ... u ~ lewis. 



CHAPTER-II 

REVIEW OF LITERATURE 



\Waeto p1&ats .... ilUiu in a paft&oald de. en 

known w be pal'lISl'taed ., a laqEt ...... ~ oJ AaQla1 aaI ..... 

• seasee ... to _heM. ...." lossea 0CleIid' GQnelralJ.v 1n US 

amps whlO)) .u:e __ ~1u_ ,. VopI.Qal ...... .lea, 

swn _. eal'l1e. Utez'aoaq ....... d w"" an aaaau. oJ 
" 

,~ cll.seases ad __ U ~onUol '" __ JOUna18 .. pla. 

pa~ has made .. fen ...... same JIptft,:J'" , ... 4f.ae .. a. 

SiQlla --PI"C*laa dlIal' .tn .hiS __ au &elates '- a *' ~ . . 

.. eeeI1~ only a aele0te4l8"ieW ...... available U-.aWl'e 
.~ , -

1.8 , .. _4Id ......... ng Ute ........... toed '" ~1111 

epeo.t.ea. ~ ell .. ~vW18 ... Mn 4ft Me past ... 

•• ad atl asSMiaUon of a.".. .u. -'-_it. _OWIt·I' 

cU.lf8a:ef* .000ncm _. have .... _._ .. "he cUeeue 'It 
9at"Mua 0_ .......... Qa .. "" the Ch:Il~_ When Ute ••• r:e .. 
....... 113 __ a .. ___ of .1 •• -. __ • _he At __ 

deol, , • ...". Uteaia· COlJ14 • ....... • .. 'his &'8'9.lew 

CtoQItieU ..... ~ oJ otbI&' .,.. .. oi IlP..,.. , 
pal'48'''' ..... 0. 
IlIII&UII 

.... C ,.U'daacu:.fJ:Je4 .. ~ pd_,"l 4iaeaee 

of ttlDatO .... ,be 1\16' O' ~. ftl. "aea i8 Clataec1 bf 

&\ICMIIIia1 ..... aad , •• -~ ill -rmok. 



BeWley '.,a2) gill_ a s ..... tteaedpt\ioIl of chie. 

tomato diseases tn ':.hi8 papel" ~ dt.sea&es- An Bngla .... 

OJ, oB tbase ai_ases m.Udew of tolna" 0._ lit ;'-..1" 
1I''IMI1 was .ne. . 

RaUfod nacmIed ~ led _W .. ace dl ____ 

e.sad .." SIdP'VBEam sa,.. All '.13. 
Adam C19.' noOlded tJD ~-.. of ,_,_ lea, 

ftUlld. fA CUsease of 9less boUSe .ova ___ -'4.'1." '" 
Sll!4lalFIa"IIJ.'" tn .. tII _SUoUa. leatdlta, he also gaw 

a PQUld dCCII'* .e _sease and in CO!lU'01. ' 

~ ( ••• , cra- a .,.tet and pDlMld aee._ 01 

moJPhOlotJ' aid 1tiolotr 01 ....... ". .1., CooJ18 WbI.eb 

waG lUst Uma 1800Jrde~ iD PolarIt 1ft 1930. ... .... "* 
has baG.. obs8nGJd SOBB times ewq u epidemta fosa.. , , 
.".,8& loOaUe&es 0' ..... CO\lBby 1X*b '" _ass laclasea ani ,_ 

field. t .. s 0_81. ........... ., to _Olop. 

tIM. Clem '0Wld _ Ull&Ui\fJ e 1 .... allfl seannlftl 

elaWoQ mie ........ atwtr thd .&nIeaUon 01 taato Platae 

was caused tv ",,*lentl .. avil:ulellt .... of ~. 

IIl""D ,,, .... 1a... . 
JtIG' ""." '" .... C UIA ) atadie4 thl naeu .. 

of .13 _It'''' of ~ 49&" ..... a .... 8£nI ......... 

..... , ......... -_ ... '''' ""laiQ8 

_.a1"'_.~. 



.t-. 

!/SIft 'fB mlaI9~5AA RFM!tR,Tlo!, 
02 

.f 11._ ... ,,1" 'n ftGlJ'~ .. de8c1'IJ8I ue neW 
caapodUOft of .3 .laolawe '1'- gMeft ..... __ .... toea 

.... ,r~ ........ Honof~ It ... (0.,&.3) __ 
\ 

faanel.in 18 iaolat.es aid maRta_ .. __ -_....,81 .-... . . . 

la II £solaes • 

...... (1"'" 1AaJId'.ta.I e 1IIW pbyaiololted ... 

of &lw'eahMtr .• '.. 1ft ___ 0 aflll ........ adec."", 
'" .......... lat!oll8 of • __ &1118 .,. •• Race D.O' 

\ 

.. ",.,. .... Ill ... C I'!YM __ •• -Ie&-Ung ,. 881.-

........ 1a'eok ........ 01 _- .... DIItII8I ., 
.' " ( 

aes.f.8ta .. was ... le:I .... _ .... .., .... ~ __ ~ 

raatci C&97t' .&cIeatI&f£ed _8 of a •• ' .... P8hai .... 

OIl· ............ -- .... ill PeI.a .... ReaoUou of ..... . 

... 4eUe8 ...... al .;lOIa viis. 1 •• 8Id .... _ ... Iaate ....... 
• 

........ C, ... ) .... d.ed -- _l~d alii Idol.o", 

...... of the ___ led ~ld ••••• n ........ , ..... 

1ft ~, ... ,III ...... ~ ....... ..u. ~ .... dcel 
. ..,..,. __ " .. ,he 'JPiad bMaU1Jlew .... __ .ftIIJI 

................... ~ ..... ~ ..-u.. "*'-' '" 

... e ..... bft ....... ~ OIl .......... t 



coat.i.n.lcMs con&.aia -" 'onaI, i..wUOfl __ the 8lo,.tea 

.... _tb OlD .. lea. of..... I &Elpta ... eon&cKa \en 

in Jat.n::ldng _o1na, eormected bJ'. ~ ,_tid and ~ 

as .. as .. ohains .. the rouncl aid small oval '''" 

dewlope4 'nID a single. lal'ge. elUpU.cal aorddtam. The 
eenlfU.a .. Dd. .... J:'apidll' af" being ___ dU'l.ag 

4th "dial? \0 1. Ma)'. the. mlrdtlUm tempearatueclll .. ,. Ude 

pel'iod .iaI .·e. I' is po&edbJ,e tha. tl\e ld'IG&r Idael1ula .. 

apoze. __ naUy '*'a;ma- oS motU.f.te4 ~ • 

. Way_ (I",' M" tID ara!uble OodUoDa ... 

disease deWloJmaat. He 18pOJ'ted that tamat\. mildew 

CllriMn""" _, wa_ esse"'!all? .,91888 tloUe~ .. 

1awusec1".r iIiaa., • .len wntilaUon. ILf4b ,*"", .. a-' cud 

a .... l'a .. ~. 

,...«1.,,) 18pUted ..... _ PU1 •• Csaxonr ) 
.... ,. ____ 1ft a .-eft It ••• _ attaokeci _ 

.".",... Ill,. C.Jll1efl, -lag the abnol'mal1? hot 

we .... in Gd"ly lb1y • 

... (,tH, ~...,. ... -. ...... 

.... &e ....... 'llO ..... ·-.tIlC .. -._ It"' __ eapea1aU • 

...... " .... __ kina of m,_. 



, Nlnspt-. Pst1ethwaite and Cotttoa Clno) c1et.eJmai1ed 

~t" high tumidiqo favcaaxed the --~'* of t!I.ofeeetllm 0 

itA... Bmrinnner.-a both phyG.teall,. aid blologJaal1, 

41flere .... o1ataLned *h tlamid&a\..,. '* .. al'ld 7b 

selaU,_ ...... cU.~ 4ft Glasa hcalse maI.tlhining two t.empeJ:'atue 

nglmes. IS. £nfecUon __ ned OR ......... _ • a 

constant .... stan of ZO°e. 

AICC.cu.no" .own Cl'.) a nem end aid _ate ...... 
.... ~ bea", 1oaae8 ia·~_ of ~ ___ \0e8 

.... .... ... anti -lIJaaka cia ... nee. reus- 'the. -au 

... llV atanad whet.' Ute e.aiu -- ._U" are .... , " 

._ .aully .... a&a1de "nUl _,. bega ........ 00 ...... itlIG • 

.. ..... small -- .",.. - a ~hl" bI"own&ncr HI'" tle 

__ end. ..... fat, mav almplJ' ...... a.klV ooJAut. 

, .... _ ope. , .. p1aee,.. ."9 ,.tIIl paftl,. .. eau.rel, 
...... aM ,Ie ..... PDI'UoM bee.., .... Bowa .. ia 

dpea .... , •• aJaoft W" IrIIHNt whAoll eaaJ4 !:Ie sopU ... 

~ ,- u. __ ""'no Usaaea. 'Ibe ..... 1J'f'2mrr4a 
•• ' ._ I.flOCNlatGd ..... n MM. ,~ .. " e .... U. 

...... ... ere .. -.. tide' __ poe,,,. ,-.". enly 

81-.. ..... Vi .... GR_ --........... ab&e 

,haft ..... , ........ '0 , .. low .. ao.l4i.'J' .... fav .. lI.~.a.flI 
, .......... of •• d' .. _. 



W1_. elm), repol'te4 tbe_ t .tle .. ~ama'o o.tlUYaJ:6 

Ganying tie Ola •• aasepUb1a U CaRe 1.1,3 aid Samane 

\0 l'aeG (I olCA&ifasRMiIm 111_ aacI ... eft oe- , 
C 1Dma .. w 1'''. 1.2.3 and aaaepUble .... ace 4). wen 

inaaulned witb ,be_ S'aGes,. no .ffeJ1mces were Obeenad 
, 

in growttt bet .. oonitatiltle and , ___ Ub1e Gcab1.tta~,one . 
ct.lJ'iD9 ___ UOll, _~. .0SIIIGt1oA of I\IIU\eJ: bfpbae 

aatI • ...ad pUDVaUon.ltUnnaI' bJpbae 4IcI ... show ' 

~ glowUa ~ ~ Pe~-"" tI.all:r 

"'1"184 .... 3d aid ftb tJa7.' ' .... 1_&0 ... III ...,a"We 
• I 

~ tta aa_ ffJe1I inteleeUalal'lJt.oItea £n 

close 0 .... wltJa ..... ___ 11 .Us. AlDng 'na~ 

.om1daa ..... _ aan;a1 ..... was ane ... l-I daVe ahelr 
, 

pa~ GIld eordiMcl _. --- and aanaaad1fti1 cella. 

Sat.m. and wan &1136' ntp~ "-' the IJ&'AmaIv ' 
11lfeOUo • ., II ...... 1I1'S1!l waG 'Qppaae,* in ... 

_JedoM o. aeae.S, pot .. ~., • UtI .' evicIettr:te 

£tIU,aa ••• , .. eo&l .. -- ....... --- ....... Uoa. 

s,&an I'om I'8pOI.1rIitd thd S .. "WRR .... 'fta • ., 
.' _He act a eeeond pa~" to AlIaDl.5i\l 1ft e~ .. .,. as 

." eftc1.,.,. en lea' Uaales ....... Phi,_ ~ .... 

........... , ' ......... ash aoybe_ alld ~-I.a l1Kth 

.ah1, ... .P&I'U&.. 0" tUatiao .... die •• PGl'a8iUan .. 



,avOuled.a' 2l0c and hi9h bimidity. OeaalnaU", ftS SOlS 

.in water of 100'1£ in 0.134 "-ell • in 24 baln. 
10th aumotal aid dUeft pe ••• U_ .. t,flbilGaO led '-ie_. were obae..-a. .MJael1wD glew ooleaf GU'faae as .11 as 

'" ~11 UfJ$ues .f lea_a. Coni.a ..... PhI6lcecl oil leaVes 

a • ., dayG altes" iftCtl.NlaUBn. I'be furtGU was· eona.t.ctatG41 " OGdll'tOft . 
and ·ea~17 esubl' •• enophJ'tia pdealte 01 ~ • 

• ME' £Il!!ISIJP1 

Haney (19'fO) a\WU.e4 Ute spon proclacUon .in 

IletaDe''MDh .,h ...... coldaoted .. the 0\I1ta"8 of 
'j . , 

.·6 ~.". manr mot:e. spowee -- release4 . ,,,._ 

(adA lacSh ) ""'" ,,. dey a.b~ Sp0C8 aumben .ft iat.el'mll4l.t:.e 

.. bWUA aIz. 

IIEJII9PM au§!ara 
-. CallowCl.,.'· ........ possible nl8 f. 

oe- , .. u. 1ft ~ ... vaa-.tetal apeclUe 1'88iataaae •• tlamatct 

.. 9&1-- .. Ir ... _ aft aeeay of bphal ____ *"-
e1JGosJJca1o.tA wee .......... tox4a.. " ......... ,,. 
, .ly", Itl,. ,. Wile deIl- 01 •. ai_tty 4epe1akd Oft p8 .. 

• ti~ natue of us auay ~. TGmaU ...... '-'" 

ea ..... atie· ._ .. ..-14.1 ,,'acy eM ....... U .... alble 

1eaJcate ".ltIeVOl,.. Ina ..,.... 



A rum'betr of wanen haVe at~ .. control the 
. I . 

cUseaae '01 tomat.o# a.sea '" SlilPOi!aFhIm lair.. _ uatlll 

aangSc.t6ita. 

B'bbao (1169). applle41.,.,..:1,.1 as a sc11 dl'elldl 

. W'h.tch ....., the disease , ........ botIe-.., ...... 
of phyt@~!~'Was also -.-Sea by lIWt ~,.. s.im1l.-1y, 

.f.lupoRaJlI& ., ....." errS 0_ of "e cledwU--. a.c ...... 
eo~o.t. ... 4Ise~sa _ aoll dlellda appUeatdon was .. ationed 

br loCke· an4 one. C 1"3). 

Rankam 'l9ft)~et.ed two Me ... 8ant*l1dea Vis. 

Dither» ... sal at .... ,. whkda app~~ -ntJ01W 

tie cU.aaaee on ~ 

"' ... e,m,. zepofted .... --b.Una ami aoppea-

fOJlMld.teu aid ._*' bydI'o1dde Glore aQQb'olled tbe cUsaeee. 

bQW8Wl1. __ lat.tart ohemitad .. ~ ... ~l_. 

CU.U .... ~. c,m, "'imlnacI,'" lev 

~ atngl.cf4N -.~- aet.hyl.SellCllWl ancI 

."0 .. ' •• ,..1Gtelr CIbI'IckeII ,18 fGngal 8pal\tld.toa '" · 

SI'I1nIIJstI3aI 1M"" .. " the oMmio&le __ 8PPUe4 u soU. 
I 

dre •••• lea' .,.A7 •. -.. --.. .uv'" was hp0ft84 by 

", •• &oaaUd',- lea ... lod .. ""'-lop.a. -.1 



• 
(40-709I100ml) Which controlled t.he 4t.Gease comp~lJ'. 

~J:* Maomyl •• 6Ogf100ml coftU'OUeci theclliaeasa. 

Sim.l16~1J' ,,'&'1'0&'1. 'to-&oogflOoml) pve a Pal'Ual eo~,ol . 
and ft1acUme'_ gaVe' lTD cOfttI'ol by aa_ b'ansl_aUon. 



CHAPTER-III 

MATERIALS AND METHODS 



tie craaaa1 oqania of the day .. CIiaea8e of toIadct c 

.... '&mMsUpUoft was iaolata4 from all _ •• _._ ideatLecl 

raw ____ fDLI.. f aoUeo\eil flo" a !d._hen t;adeb .a 
__ .. nGewa ........ Jd._Q ...... \'he 4t. .. ae. '&Ute) 

en eol1eCMd lama 91(101'..,117 --'_ "CIlIa'. p14"'.. .,... . 

U8_ Jtept& ovenitl* ....... ehambec. 'Ib8 m&o ......... 

exam&naUon of ..... diseased poJ'UoA 01 tomate '.4' ~. , 

.. pte.tIIe cd ~n.et4e m,vaeUwn ani cOlddl. cd a 

..... 1Itt£eh .. .tAent1,.I.ed a8 a speo.. 01 fBI"' .... 
. , 

...... peeeJlde .. IAeM.f.l'y exaaUy .. speccWae .. 

, ftangu, ......... _1.18 elaat on PDA wa_ •••• 1M 

&tSeftt£BoatJ.on to C.M.L , Bnaland. 

~l ....,tea of ., .. aaecI ~ Ini •. ue __ ... 

I:emiiMI4 __ auy •• "'" an "'''' fa Olea" ItladI .. 
..... ,. ""lled ._ •• 8Ia11 pieces· 01 .-_4 Ue.e • 

. ' \ 

pae"I".b!J' , .. --~ of .. inc1l8lh'Atdaately ... ~ 

I.a 4lGeal8d ana ,.Jading lIMh appa&eaUr "l~ aM 

............. -- dipped 1n 'taOOO -naute ebl .... 

..... u.n ... ~ ........ tbi8 ....... aut _ 

_ ,u. tM: ..... Aftee -sIWtt tbollNgb.lf "'ttl "'le 



-,&-

cU.stil1ed wat.e&', the _11 blU of cliaeaaetl Us._ we" 
asep,.teaU,. U"ansiez-nd to_l__ "'Iles· C.-dill ... '· 

stel'U£ged Pobu .~ AgaI' • .,.. _1 __ .beswa" 
, .. bated a. I'OCIII ~ .. a __ CIIt. lOe). Aft_ S days of 

inooalaUOn obUi.lO\G .. £aU.o ~ ana da¥elopmaa oJ ... 

-DIU Ik ......... a ... obsened ,,-~ ~ • .,.. 

_1.. was fu'thR' .... U£ed ~ s.inola spore isola'io .... 

. . I .. " ...... siUapenaton Was ... " ... ~ ....... 

in .uile _tel' ... ___ of .... ~s 'n .- .ape-ott . . . 

_ .• naared bt ~ .... of .... .,.ftIdarl ... 
" 

. eM ....... ape. OIlS loopfd cd· ... -ope" was Ua_fen.ed 

.. a CNl_ tate ~ 15 ml •• ~ .tv agu' 

.aiUm... ... ..... 011.- .. ,. ....... "I'al Usa. 
, 

.... a ullUolm .,.. ~ o. ·"Ail· ....... , •• 

1'_ \Ida .... wa_~ to tie eeeotd ... at -1\ee1 
.~ '. . .' 

.. a- qd altd us. w.iae _va1:'41 fI'~.~·.1e 

~ by .... ' .. , .. _1.4 mad.um le_ .bee ·u· et.J:1Uae4 
..... w. .... ~ All tie p8U'14IaIa8 .... '-bated _-. . 

• ,pa.at.'" C ass IOc,. ~ ... 12 baaI'. of ... ~ • 

......,.. "'. iN. ltd df -.·aarAl.,. QIlCIu .... ~ .ad 

lew ............... -- ...... PnID .. ,-Wi. lew 



gel'lDinaUnv and isolate. spons were located ~h vare 

md'ked _th. 914sa ~ perDU. A gaJmlnating 8pOI'e wi~ 

'irtecUum was U'ansrernd in .. a Potato DiXVose Agaa" sla. 

with __ help of .n ' .... 1"1110 needle. l'bese wltal'8 tubas 

_1'8 l. ... bate4 at _be .-oam t ......... Alta .. 4 da,.. __ 
anwth was ft.8.b1e. The obaI'aoterrutic IIJICGUIIm and 8pOI'Q8 

_1'8 elfRllJftlaed ._ .. miel'oscope. '1'tua -8 s1ngle spore Pin 

cultun .s obta.ined. 

IftJ!9fQ11) 

Ja ...... staclv the· ~al ohahftel'.tsUea 

, 01 tM _ ... a. aaa11 ponion oS .... n;a1 mae. --'III 

"' .... s1y 'II 0\&1 __ ...... Oft the aadace o! a aUde 

aid ~_d ... m.lU'o8epe. 

AI ... ~ .. ly acI"sUnu .... mI._ope UD 

ma~ .. of ... alae of GOI!t1da Wd , ... with tabe belp 

of _ tIIIQIaI' 1II&cnmRe.... .,. ~ o' _db .. law dlv.lalaa 

•• eal',.a •• wall • 'Rate, mlctIanete .. 'CIIhiob .. 3.11 Jt. 
u .... b.t.tb .-... ""il ... belp of C .... a 1CacrAda epuea .... 

*mm. 
-" ,;,. ~W.L~ i.E.S.. '.~-L'f.~ • - . 

'1M ....... '*'1_ ..... 1 GqJaa&aa. 1laDl81,. 
1IIfI .... __ .. ,.... ..... .&8 1&. aacI M _. 



Po&: this paJ:pOSe a 14" old pue caltue .. -sed. 

". _sUng 1ft YiUo the fl8sh ard healthy peen GtMI Z'ipe 

tomato 'lUiu wee fin' tbcWaugb1F washed in _tv a.s Ute. . . 

~ 'n 1.1000 ..... riG oblot1_ .oltIUon Ie a ""lUtee. 
Pinall? 'bar wen waslred 1n ... tile vatu several 'inYM 

so as •• emcna the ... aces 0' SU'facre cU.at.~. 

The fin1U wre 811_17 iftju.d '" makino ....... 
pJ.n pt!eke and plaCed , .. ell a Gtezo1le ..... 4plaW. " ... 

. etlC"aee o£ 1ftjaI:e4 'nLh a dJ"op o! baa.., 8pOI9 aaspeQS10Q 

of ea ...... placed. ... 8pOJ'8 _epeft8ioD was made Inm 

a PM OIhu.e slant. _ape .... lDfte&'.l1e ._.:. %11 view ,,, 

Pl'0Yide • ~ .or inttiniftg tie infeaUoa PhHf18 

a wet eot.UII·swab va- p1aeecl eAjaee. to ... 'QlDllNlate4 

___ iZQJ.. inst. tie peu.t.p.Lne. ,- ........ wiUl a 

olean b'l!.tlJ_ anll , .. bated ft .... teIDJe~atUe. IW -Uoa. 
a ,neb &'- an4 &',.,. ' ___ to ... 1' .- a£m.f.l_lv ple.oecl wl'Wdl 

." lef!' QId.ncJIa'-teti •. ' 
, 

In .... to __ lab tM ....... i'7 o. 

~_ ... ,~_ ........ at' .... ,. _ '11""" 'OIDG., 
plal'&$ .... Ditf4IIhl .ieW -"",\&one, onot-' Gape .. iDe_ 

... ~ ...... oOtddiai ... IIdo".f _ a. 
. ... ... At ... SMl'il4d., "'lit "1000 IDI&'fIIUle eblew'_ 
.. ~ ...,81 , .... wi'" 8\eI'Ue ._a:. ' ... paY'-aJ.r . 
injUe4 flube - planU ... aimUd'lr iQICNle\ed wi", \be 



... Lnaaulum as .. scribed aboW. the aJ:UIJe1aU" 

inacNlated peen lniu WI'e eovea:ed "'til P'WIctr.t.ed 

lpolytheDS bags ineide wh.lOh .. cott»D wae p1aGec1,in ...., .. 

,. _c,wUeIlOis.J:e. I,. tM aJ.milJU maftfli'tJr lev ""0 leaves 
of fibql&t".t.mental planu uea-a also inoaa1atLed. Altel' a __ . 

ttht iftOCMlatEHI tu: •• '. 'm's were examt.-l £01' .t.rdection. 

TypJ.cal diSease aympt.oma. __ .-ned On tM UUeiciGl17 
.lnocNlate4: ~o 'nitsd 1ft ,netIUe. Aftel:': ___ 1..,. 
of disease ·1n _tn, aid 1ft V1_.· ,~ ... ~ 'wi'" 
...... a117 infected ,.,u. Tl8 pat,bogeo wae niGolaua 

'. . 

'Il ..-' CIdl __ on PDA. .S ~"'al lUd _1 ... a1 

. abdactGl'iaUos ""*_ .~d ... ~ ""'alaillid 

cultul'O uIWdl'" ~ 'rem .,. _ .. ally '_ted ..... 
IMIita. 

Al __ gb' undew ... l'IdUal o ... u.o. __ cd __ I 

:. tclmdoplade .... ' ue QCOU;'nnce 01 --- 011· '91&age as 

Oft" 'lUilS,.', -was ... ldeJMcI 4eakab1e \0 de .... U .. 

fa .. .la capable 01.' _'U_ .. dUe_ on IoU. 't 
aIlUfJcia11" pair_"". Pol: lea. haalllaUoQ .. __ 

.MD8 ... ~ waG ao11oltaCt U ......... alJOW. Afte.- I .. , 

. __ • 'M led ... - .... abo· examlJlld _. 

_tbe~cd_." 

Mrl,. __ 

.. coaldla1 ...... Uoa ...... sa",.. ••• 
.. ..... ,,, ~ .... .., -aUt •• ," slide. It -NAtal . 



old spmalaUng culhft P"OWft Oft PDA. A stez-£Uze4 oa"l_ 

elicJe Was placed .lnaIAe ate .. ,le peb'l.plate. 11'led wi'" a 

mo.lst £.1.1 .... paper: &8 as .. pnv.I.4e hamic1 oOldlUon. A 0.1 m1 

oS eonlat.a1 _apenatoD was thaafernd to the __ asl.on of . 

oaw.t.)' sl'.. :a was '''bel''- _ 1°C •. · O ___ tWma 08 

oortiaial .. edna""" wen nOl1d'ly·.- _ ,be lDtel:VaJa 

of ., 8 and 12 botII"e ...... hltb ~&' 01 __ m1enseope. The 

~I"' of gelmiM .. d aid tla;eamlAlteCl __ di. _1'8 .. ~ 

"ftfIeC eaw~al miol'eaeopiO '.leIs afd tile ... ...., rumlle .. 

eaUma_~ 

seD_g' ,1fIIl114jt£fJ6§ P&lP§SPF 8M SJIW111.f&12a 

flo ~ tile 91_\ of fIpkoge ..... --'-aUan 
on eOlllcl.t.a1 oerm.tna-.t.on. ... oordAJa -- oellDiftiated _ 

tJU .. at. pH, ftftll ..... I '" .. fta pH cd d&aU.Uet'l we __ 

was adjaau.s ... 88.'" pH tat:.u Q&lno IVIO HaL alii 

MaOH' •• IeD.·.,.. ~ at ....... 400n.l.£8 __ ...... 

mial'oscop.al_ efta" '''''''111 '* IS& loa ,. • aaCl • Iaoulf 

Aate."aih 

Cit) _ · ........ iML •• "' ... ' 

la .... ,. £led .... 'leo, 01 -null ~a\e8 
011 .... ~"G'" ~ peace", 8.t;l,l~ 01 ClUfen", 
...... of CIaI'lJD!I ..... __ -, daatIoee. .. ...... _. ___ • 

. • ....... ~, .... ~oae. 



.aa-

Q 

dlseolving one gram of eacb sabats .in 100 ml of stte .. .ue 
AsUlledwatec. C:Oudia! eaape_one wn made w'''' • 
~ _ludone 8n4 a 0.1 ml poztlOJl ~ epon aaapenaJoa 

.... each tie. &ample was filled .sa the depJesslan eli 

ecw1\J' aUdae. these __ " .... tect ~ 21£ 100 i .. ,.. a 
-

S.O.D. J_ba~. ".. pene"'aee 01 CtonlClial gelminaUon 
1 

waa eeUmated '* _.8 and II hcU'iratanfala. 

Co) .... pi _, • .,. O .... MNe.· 

_ell an .Je-'- ~ clatLellDlld_'" opUrrum 

taape&"a'" •• ir:ed .... aoalcUaI t8Dt1ft8UOD aft .......... 

waG 0_*' .-..... eonWSaI aupenaloD flIaeCa_ a. 
paopand as ..... ,... ... u. 'rom .. .u_ly .... _111 ... 

ela. vas also ....... Ida .l.aveoUGAlon. .t,.. cd • 

..... atauea viii, JtI'c •• "e • .-c •• Oc ... 00 .. 
dltend._. A -. O' ~ .... _._ • __ Oft e._-7 
elide wbtob wae placed tdtlWl peuip1de II8iat -.-. 

A' ... ctadntd t4U\9'P1:4tU88 .... w_ l.alabMed "'w. 
&.0 ... Z"""" aid tile ..... aI .. lml~ .. --rmirel 

... ,e aid la beN. ~. _1 •••. • ...... " 
.. ..., .. -"'Uoaal ~ .... "", ...... 

of e._ .... CNJRtD). ao.UA aAd lJ.qtdd ."' ..... IIl8d&a ... 

..... .. ... hOiI ... lb84 by tie .,.,.. ant It..,.. C ,"', .. 



foUowed '''''''h sUoht mo4UJoaU.Qft8, wheneveJ:' oac88$ElZ'J'. 

!be eClq)OSJ._1on a .... praoectare £oJ: _he pnp_ation 01 4t..fen_ 

medi_ axe a8 foiloWSI 

(4) 

Cb) 

,j 

DednllJEt , •• • gma. 

A9aa"AGd •• 20 gma • 

...... £11 ....... ' •• w100G ml • 

C.apakfs AId' Medtwnl-

SOdw.. _..,ate •• a _ • 
....... ~t;e •• I. 4Jh. 
(cU._.M ). 
POhSs.fam ctt.lci&l •• 0.1 gma. 

h ...... sulphate 

~_lpha\e 

SUe __ 

· __ AU

Dlstilled. __ 

_led'~_ ell"" . 
~. 

14 ........ 

_*1184 we.tQ 

, 

•• 0 ..... 

•• '0.5 ~ 

•• 30 gma. 

.'. 10 glIa. 

•• 'G" 1111. 

•• lOG .... .., 11,_. . ...... 
.'. lOCI mi. 

. " 



(d) 

(f) 

Tomato laaws ( gs-een) ... 100 .... 

Dextt'oase •• ZO tme. 

Agar Agar 

D.1~111ed water 

Poitass1um Nitrate 

P~a8s.w.a Phosphat;e 
'( MonaasiO, J 

~.s.s.u11l sulphate 

l'err.lc Chloride 

AVaa:' Af8Z' 

1)1.11le4 vate,,, 

,Yean Bxt;h.O', 

'Np\one 
.ABpahg1., 

Ata"'A9U 

DisUl.1e« wate. 

•• ',20 91's. 

... 10 gIllS. 
" , 
•• 5 grae. 

.. 2., tma. 

._ 0.02 gme. 
, : 

•• 10 vms. 
•• ao gma. 

, 

•• 1000 ml. 

.~ 5 gIIl$. 

•• J gm:e. ... ,. ... . 
•• ao ... . 
• " ao ... . 
•• lOQQ, 1;'Ql.l. 

~ • II 

.All tile ' __ 4ieras, of eaoh mecUwn 1n desired 

quaaUdee - ... ~. an4 bo11e4., In ease of eel!4 me41um 



GVd' ecru was JIiBltecl in SOO III ---.. and 1Nt_ cd 'ape4Ie'*8 

waze lItbea in ~a- 100 ml of clialUJed WdeI'. 'Botdl ... 

..... ... __ final 9Olu_ was .... up •• one Uve. 
X .. ease of 1141'" III1dia \9JIIJ8pt ... 89K iIll tba 

................ __ m.ba4 ~ in •• .uue 01 

dieUlled __ .... make Ute ~ • ..sham • 

. &'"."..19." 12't!P AI! ".11 tRl6I 
... aoU.d ..ua II ml poftion was .,.... , .. _1",_ 

o , ~ "8 ~ __ ... in_I ... co"Uo~. the patlrirtg .. 

.... Uclal ........ to .. ed_ .... wae .... '" 81 .. 18 . , 
lIMJdae ,.. .... a""" ataDII. fta CMl ... til .. 00 ........ 

~ .... :~ .... ate1v ~ ... wi. dIy~. ( 

... __ .... 8t\ed1 ....... 'I . .u.s ____ ... __ ._. '" . 
all _ .. law ..... , •• baa ... ..... ,_ • "'1'..,.-.. 
... , ____ - "ae .... ~ ....... I" CIII .... 

... .. ,.1 ... , ••• tv ...... ,..... ia Jftl'ip1a\es 

. tIh __ .~ plWicM81" _nl .... '" a.aoOc .... ·houa. 

rae .. 01 ~'''.101ll 01"- ___ _ 
.,...... i8'~ \lit .lOG/IIO m& .......,. -..a.aa '1a8u. "'
.• _ .,_wpd ttdth dq' .............. e.'_ .... ~ .. ............. 
11Ir1IN.8 NaJa_ " .... II .a_ •• !WfA 

.' 
.. ..-""" .......... with ___ 1-., 

.V.le.. ~ ... mid .. ..,..teal_ lit .... UY 119M •• 1'1' .... 

Oil .... -.- WIll -- IIMIam .. aU ...... 101_ •• '" U. 



help of "RedUced 1. __ 1s",. _dle~ .. loopaal &QOCt.llQm 

'.I'CIft 'f'~Glslr _Oldng CRt!"'_ cd tie ",..8 -., PDA .aM 
was Vande".. to .. .dace of aid' madtum.. tItlcb· .. 

paancl pnv.Ioyaly wiWWt die pe\lrjpla_.~. tbe 

inooul\1la was placed .. a.t plaoea 011 .. aad_ QM ...... 

withiD lila' peUip1ate •• Ih&& waa aone to '_&.Utatie the ....... 

_ aid 8pGhlation o! ea .... w'thlD e, ~ __ • 
. , 

i'oI: aatelld_fIion of ~ OR l.lqUd ...... -.1 

<lQanU._ . of iftOCPlJum was ~ up b.r -- oS • ~l_d 
0'" 1m ~ coD !JoIeW ,,. ... _tc old 011tuna 01' __ 

..... pledal81J' .... £a ...... , ... A angle ......... 

. .. wae _a_r •• iAU eaob 'of the aO~ flutaJ._al .... . 
Ci'le lGqU.Iai .. daVie'" CIIIdia •. 

...,. ... _U. and l ... a4 IJlfJdl. wn .. , 1nawee 
laW -".8 __ e.O.D. I~ • • Je.l'eblV ..... , ..... 

• ..,..a.aea ........ of .-. ..... va. __ at. le_ 

a _~ .• __ .,.tallF .... 

eowtb _ ...... ~ '" tRndlll ." .. 
_lected ...... l184t. row " Umited ~ cd 'Ume ... dIr 
~ .... ~d.. A 10 mI ~ GI ...... ,_ .. 

~ 'ft ISO ml .... 1 'laaJce ... ""1'" &a __ I __ . 

ftfJ ." ............. tbU ''''''''''Q8 .... __ to 
Jeaf ~j , .... 'N' __ .......... _apelt ••• 



poUato clextl'oae aa4 IIIUie_. AIleI' a pel''' of 1. 6aye of 

!mQbaU,ft _he .,.Ual IDa' O. th8 .... Vd haneeted _ 

'il_dnt , ___ ~ "llee pape~ « tIt.l, 11 om ' .. ; ~ 

.". 'nltJ.al ~ of W liltel: papsI' wee ~ '" IlDaJll8 0' 
a S1ngle pan ArtalY'.ieal Balance • __ .. fUturau.. the 

. mweeUel mat with • .u ... .,ape ... _ *'" in a ... ail:' own 

at aoOc ,_ alva' 48 ••• ancI walgbecI bt mea .. of • aingie 

pao Anal,..toal bala"~ Tha wei" 0& altea' papec waa 
_ ... atJte4II' ___ ~ wight .. "1\81' papal" plus lI\YCI8Ual 

. . 
.. ·80 ___ ... .,-~ ............ 

"'MZNAt'ZON 0'11 . .-ufAftOR IN t.lQtJlD. MIDIA n, "11 " r .• . I. 7 1117. , r. I , I I I 71b 

. Vol: ....... """ ........ oj .,au~ .. l1cIa.t.d 
media .-d1n .......... .., .... "*Ia staid? Was eai'ded 

. , . . _,_ ••. ' ...... ~. - p.....s. _1","0 OIl'. 

a_" .cLIa ........... thlr .... 3D milll_. '" mea .. .. . 
• . I 

of 1.1 ........ \0 ~ " ' ........ , - __ OIl .. SpOI'ea. A 0.1 III 
. . 

. oJ ..... 1tcno9 ......... II8ioJI ... taIaI. QII4 ........ cI.t.la •• in 
s ml o' .... Ue ct.Iat&llec1wa __ 1- eaab ....... .... 

. w. ....,.., •• & III .....u. -,. ..... a au.ae .... ... 
.. ;r' ...... • ,...,,. ............. j" .... m.&on.~ • .lel" 

.............. - .. 01 IpQI8.8 _ .......... ~ .. 

e~ '" ..... , •• 011ow& ... It. 



as I' seaD' I. MJsr ..... IMlt 

mu ,-. 
11-. .... ... 
4,... 
..... a ... .--

•••• 
••• 
••• 
••• 
• •• 
••• 
••• 

9PV!f! 

-
• .... 
+++ 

++++ 
M:U. ........ 

.... __ 'donal e ..... a .,, __ .. ""am .. 

al-P \1884. AlDf'" , .. cUffeM" ••• tAo media WW •• 

,. ~ aat apemtlaUon of ........ RloItaId'a·lI84&wD .. 

,..... 118'" left .......... - ••• £1e .... erlMlla. 
50 4ft oU ... eaaas ~' •• l184&um .- "*-11 d a baSal ...... m. . . 

8ITSC'f ,. .... JOR COtCBlf1'RA'l'ZOR 
Fill_AlPillSI6M PIb' , L • 

.,. .. _ ~ mt ...... _&Bum ..... l'Ra1GUIIm pH 

... ueme- 01 , ....... R.f.ct .............. edju'ecI to 

.... , ... ,. leW&e.nmiJ&ng ,... a.o to 6.0 ._ tlw ..... of 

• ..,.,.. •• pH .-el' .... -,,.. .... -- tVlG Mal .. 

.... ..... '" cd .be ....... ,. .. ift __ lOOml 

.1tt ..... IJdch .. , ........ ". ard'mq __ ,_ QI \he 

...,.. ..... ." ... alD ..... Ibed 1Dl1~. ~ *' 



m,eelial ....... takeo alt.1' l,·,davs off J.~on. Iktcb -

veatmaa was ~~ _.tee ...... vau. .. Oft ... c10gne 0 

of sporulation tIIIN tekaq 'nltbe .""1' .sor.iba4 alJoW. 

IV study tID opUnum tempel's",,", nquUOd Iu ~ 

QId spoJ:UlaUon o! fuftgtl8f tbls Cl'blper.ua. was .CJ~. 

ft"" m1 of tie ll.l.ehaJ:dt a me4ium was ,alGa. In eaohlOO 'm! 

aon&cal Ilaalh Z,..1aUon With fIIq.t8 was done til W ~ 

CleGcJ:.lbecI man_ .. ~ I'oJ: eaQb -. .. dtaxe a _,9 repliaat.ed 
. . tIIr,... t'hO J.aoGMl~ flUtls tiMe , ....... e' ..... , ' 

.iji8l'atueS .. as lOGe •• ftc. 1SOc •• 00, ........ 
I • 

, . 
~4tely acSj1IGteci ill" 8.0.D. l,..ba'M. 1\It.U 14 ... of 

....... 'ion 'ID _.tgllts of! dJ:V awaa11a1 8Id. banes .. Imn e_ 

tpSmtmta. _&"e'.'" aefOJe' baneatU •. ", ... ea • ., $pOles 

._ \ easQtecl fnm (taGh eample. ~, ... opUaaUft 

~"aW- toe ..... aIICI ~ ~~,... 
• ___ D",amlft' CAUON SQmCS8 
....... __ MftOR 

.. F I. I 11 I IIlll II. i "'11".' 4 I'll .. 

Ja vieW eo .... - tilt .... ~'" 01 -_boa 
GGQCte ... gI'OWb aid .. -~ '" -- 81,... ... 8\W1r 
va- ......... '0_ tilt ..... - & 1Iaael _ 

C ........ ..,.., ) ~ wi'" ... tUlfel'eftl ..... 



.as-

SCIIJ!CeS 1ndiv.1dl1al1,.. These tiOX"a. ataI'Cb • I\.taJadtol. 

ater ... ~, ftUctoaet Glucose. aad·DexUDse. a.ba .... 
, ' i . 

basal 8IJd1um was used. saam., One o. __ 'ftCJl'&dientlf; 01 

nau_ was .bsU~teci _ the ....... oar:boft GOQftMt8 aa 
_ ... alloW. on the baeta of 8CJl.tftlata ... nt· Of - __ • 

PPM'" 1n each 4IOIIIpGAlni. 

'Iha q,qa,*,ues of! a.1»D ~s18 _ lOG ml . 
of the 1PCi.lwll en "'atM_ on ... baais of ~I' molecat1_ 

~., 80 as •• oOMal.ft aft eqG.lvcll1ea of .abon paescn*, 

iR • __ of! "l'O88 in the 1011ow4aW _ ..... 
. . 

, •• ~1eI' -J.e!* of --- 'Ca.a."aa °11 ') U 
~, . . 

, ... II +,'76 -MI. SO au ................ 1 ... .. 

• aaoa. 1iGac:a 5 gil. of .. ~ ~.aJ,11 ..... 111 U·. I.IOS •.. 

01 oal'both ....... 1l9l,. .. ,~Ue8 oJ .,ae.M ..-. 
aaaseee ~. add8CI to I. m1 0' baaal ...uum eo as .. O~n 

a.1OS • of. ctaI'btJIh Following eall'1aa eQllpOllads ...-e. takea •• 

the pu:poeet-

'- -'loOt ..... , .... 
Maanltol. ' ~,\.o.6 I ... 



~hH.ift1 

WCJ'OSa C1i'a'11 
Lac'ose <:'/'21°11 
_!Us 

pqctose Ca"\20& 
~ CGR .. i', 
DexUose e.",ao, 

FJ I 

Ita 
341 

leo 

180 

180 

I..,. 

1.0000 

1.2621 
/ 

a..11 
1.16. 

J' • t JIll 

Aft.e .. i ...... aUD9 \he des1lecl 4'11.,*1_ 01 _...." 

.., ... a.to'haldt • basal ... .tum .. ancI ___ 1'1u..aUoa I.q ,.'" 

.1aaJc.. __ .0ftU. of £noaulwB was tJra._rzed -tb tile 

help 01 a de*,Lle 00dc l1oI'e~. "'0 of i __ 11Im waG a 

pJrOfUsely ~ GIIl\1&_ of S"""""'." ea:owia 'n . 
petr:1platG on PDA. A uJtl.font abe __ dtac tIa8 ., ._ 

"'tit tbe 'aid Qf ner£luecl c ........ one sa .. d£ao .. 

plaeed Oft'''' _t:'~" red&1Im wi""" __ .laak. Poe .... 

U'ea .... " aepliOaU3U .~ uee .. Wh9 _1 ••• 8 we_ 
aJ.1Ot,aed to, ... at asOc .. Ut Ckp. TIe or ...... esUaat84 

_ p~a1y •• d. .. .,. -~ ___ dUe. A .... was also 

.... OIl'" daO¥08 at apoJe ~ "'~ -spea, ... each 
tie' ....... 

Wi' •• v,*" t. de_mM "- -at nl~tlCN. 8CIIRG 
G 

,. _-- ... ~~latioft of t .. - ..... ftlOhuci', ...... 
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again used as 'basal madium. %ta nitJ.'09!n sauce. potassiUm 

niU~. was aaast1tute4 by _he., &elected niU'OfJl9ftaQS 

c~., aaoh as Urea. AmmoniWn Chlo&t.de. Pot&8sium ~U.Ua_. 

NILtDOniwD OXalate. SOdium· tUt·r-a.., AnmonlUm Nitrate snG 

Aspal'a_rD. one blncke4 m1 of tie basal ma4lwn was UJc.en aid 

__ ""'of 41fferen" QJ.vogOtDlS oanpaunds acIded .l.n 

100 ml of tID ..u.m was oaltNlat.ed .in die fo1.1.ow£ng IMn..'leI'. 

The mo1eGalar -.f..9h' of DO, .is .. ' ..... '01. 

1Ie_ 101 ., oR"---, oGfthtu '4 • oS ._ .... &0 1 .01 

-3 eo~_. 14/lOO .. 0.13 ... 01 _""n~ AtCIeon&ll91,. 
.. CJ.Q.an\lUSa of dill._d adUOQeA.Cll8 COlIpfancla _1'8 Sitied 

in EMail 100 ml of basal ne4tum 80 &8 .. oontaI.ft 0.136& 9 cd 

nlUOlGn. The laUowlllg _~lICIII8 aampaaaids .. taken _ 

tJb8 Plapo--

,.u.a 
2.~Gbl""" 

'.PoOs •• "Wate 

4..--ftiUm _Iae 

I.SOd_ nita'at.e 

•• 1I ......... dUs. ,.,......., 
".-. ..00 
-,-, 80.00 

"."a.cMCfIIa) 110.&3 
0G0H.y 

.". I , . 'i. R. J a "'.rn. ",M II . U •• J I'd 

o.s_ 
; 1.0000 

o ••• a 
0 ••• 

0.'. 
I n r 1. 



Bach veil"'" w1tb'dUferants nitwogen SCNl.'Cea 

vas replioatedthr.tce. Proaeckles for lnaculaUott. aftd 

'flNbaUa, Nile exacUy SaIB aD <IeICr.1bed abow. 'lten 

~aU.o_ .Ie 'at.ln alto .. 10 _e and $CC!OJ:\Ungly idle 

18Btl niVogenous ,SOl_ was .,.1ID&na4. 

t'he p.fthogan. Sadptlppl"U!" •• sect 'n tlte pnseat 
.t.nwsUpU.Oft as nent..t.o ... a_lie£, was' iaolate4 ,~- c the 

ti8eaeed ~_ '.'t.e. He ... '0 detexmi,. 11 ,. cou.ld 

paI'&stu.ze ~. apeoAee oJ p.I.antla. 'b.is .lmIestigaUOft wu 
e .... ied .-. ft.. Jtealttw £."8 oi ""ftjal. ~11A8 • ..... 

Can-R, .... beans ... "se4.'Ihs8G -- waahed in distU.19 d 

_tel" to ~ lflIUdaee Mr_ dU'ts .... aar.ace Of the 

. '.i.. was ste~_. tv 1.1000 .NUde eh10dde eolu_1t)8 

foe> a mi..tea and W"asbe4 .in "eS'1le va ... '01' eevehl tl.lrlaa. 

... va ...... tel~ iDjUe4 .. matd"" p.t. ...... iek .iQJ1ll'iea. 

t'he 'fUIC1l1aUO!Q ....... pl.'119 cIIaps ... 00DdlUa1 

_ape .. ion of It"""""" a.. whI.oh .. made. in 8tGl'11e 

...... lnoraalate4 IlafDPW ... Jep\ , ..... the -.'1, .. 
__ 4&8111.. I ... " co aupp1¥ ."£oAs. _fdNJ:e watel" 

.oa,.. GOtun ~ __ .I •• tbt .-tI"1cUshea. Tbeae.en 

_ 'M,'* __ 1181Jen "'''' eUGl* •• ngQ I. peopeC' 

";""'lotion. AlteI' .... Ie .... obae~au!,)na wan , •• \0 

,eo_d ... dUea88 '~Il&\" oft eacb ..... 



_8 GJrptl'imarat was coailctGKl '0 .ina the ef,.. of 

fQ~S Oft &ffennt host. seeds. 'to toen th.ts seeds of tGmaU •. 

bI'.t.nju, ob11U aid ~ .... ~D- aaa washed .io ....... 

They \ten _, .ins.icle the petri.slles ,*",h ..-e pl'oper:ll' 

capped inside. with moist. IUtel' papttl' .. pl'wJ.. 1BDbt. 

chamJ;Je1t. A heeYF apon _spension was'msc1e aid the .. 48 of 

tU'fe~" crape wep 4i.pJed 1aalde the apoftlatspenai:.lftS 

I. 1 mrs .. ana .. n ~ ,. tID ~I'W.shtt8aa _bow 

. meQt.t.ore4 • ...,.se tnootalate4 ate.. ted ........ 'etI' one 
week o. 8S& ,Oe 1Mlde lite B.O.D. I .. ", ..... wh.iell .. 

obsaIva"'3d8 .en hken. 



CHAPTER-IV 

EXPERIMENTAL RESULTS 



on natu~all,. grom.nt .coato plants ,Ie ~ams 

Of 4f.eease wen noticed on1~ on the gneft 'n1t&. A. the 

.lotJel" old of rn.tt. opposite to the stalk a4epleaaed~ I 

GGIllIIWha' aaRk8ft aid i1a'cMa oolatase4 lesion was ~ " 

'.&eased .tn s.t.ae gl'atilallvand attal.nsd a .... I.cal 

sbIlpe. AS ,. cUaease :; _apesse. ldgU' f&Ul~ ana was 

icve1!ll?1 w1th __ disease l.do. whieh became .... k8I'.'" .- . 
" ',' . 

eolO1". ~ .. 9d7'* b1.ook. tftle ..... aae of 41seaaec1 

'mit 1Jae_ ._a"~ ablr.t.wlW • -''''*7 aid wlua ....... 

.. u in til) _MIa. AppaIent1? I.n idle I84Jlona Wban 

PI'OItIae 8pOI\l1at.1m ... place tbe lextAue of _eeseed 

18 .... snm ..... val..,. aid de ..... dlaease. 1fti1& 

nIDEli_ .. U in- a&ee w.s.~ _hi". mataal'''v.''l\h _ 

U8 paaaei.... ,Us,., .. ted tip aid '" was ttIlGIa (lepn ... 

"' ....... u. ..... _.,. .. U 'IU' aad_ ... 

nmai-~ .~a ...... of""".* • .ue _"_ 
.ted .p, d.' .. I ...... ltlaok _fa eat.ea-aal1v end l.ate-nal.17,' 

.... _.ld .. In • dIy .... .. otber- put of ..... 'M i.e. 
__ .... _ ... 8JCb&bited 'M dl_ --'_ • 

........ .. " ~ .. plUl ..... pee. '''1' '1lIecUon.. .hen 



also ten paJ'as.l:U.zed W a Vd'1able d991ee. 9!9.lrtg typJ,eal 

alsease symptana. 

AS _ntioned euUel". ... pathogerda pG\enUa! of 

... e_sal oqaDiSIB vae cleteamlrrad ~ '" _vo aid vitro. 

Pm'.. on Gape .. ae .. a117 fCOWft ...... p1anU in pna -1'0 

sUt.ably 'noculated w£tIi... aangu. S.t.m&ldly leaves were 

also il'lClClllated. It .. ... ... 'ba. ail .. infecUca . 

e1t:.es ,he .~aI ...... spptam8 -- "loped OIl 91eea 
im.l.'s IfbIAIb .... 1y Ie~ t.o "*" obsenet OD ..... .u. 
idacted ,canah £&\lite. TIle 1IM .... la .. _'U in .... 1 

howavel'. aemai_ e.,1e~ly «IS .. se, 't:ee~ tbroa""'_be 
~cea1 per104 CJ'""" I) ..... bacaahted _ .. -. ""U 

IIhcIwD:J smal1~ nulil and __ eo1o_".,1eEdona aftel" W lara 
., A.noculaUoon. TIe. ~ ill sJae • .-n1nt daI"k pay .... 

__ in 00101'. fte cI1seaa84 ........... , *'Rk.GcS 
. . . 

aid .. dfapI:o .... Atl till etd of ..... Urantal _dod the 

,at.tecI UIIatO -1lI,t. 4I'1ed up w.t.thoq. showiftl .. ..... .. 
. . 

in theAl"' abe. 

UnJ..u. ete 41 ..... '_ -_"'Oft 01 leewa '" ._ae. 
eM en& • .t.4Ida117 iflGCR1Ualed le ... oa tile e.~_flU1 plGrLU 

~. ...... diaaaee~. -..int __ i.'e' _ •• 
.. led Up ........ J81~_ 4lUactctlaa .. ade .. " 

at.ended ........... u_ the malVine ...... a*, fIlIall ..... 



• pathoge. . '. ~1_. P~ 0'.' . the ""ngua 
9!t49seswJ.um !i'!IlsHlYm 
1. 15 days "'tel' .f..*""lation. 
2. ., days .. aft.er: ,1JDllat1oa. 
J~ .COm*. 



~ione wen 4l8o see_ ift the inteneQ.ial &leas of leaves. 

'fh9 naigbbcuring ngtons 4f.seolQlll."@d .. ,allow £n 0018. 

'Ihe GnUsateeS leaws .in co .... o1 nma.traed caapUtely cIisease 

fzee. 

uaZ'e tested in Yitl'O loX' ooftf.t.lmiftg ~he pathogenioitv ala 

e1'aow4 ... cu.a, __ cU. .... ~ .. _ "'_nte4 abo_ • 

.. ' :,.. the al't.1.fte1ally P81'ao'''aed •• 1t _ -Uall 
~ I 

.. 19d ~8 alia .. _yp£oal oODlAla and bl'aneteCl, septate 

. mycrei.&um of SJ......,.. a. W¥'8 obaened wMft ctXattI.ned 

.... ,be miGl'OeOope • .,... ~ aesem'bJal the .......... 

. -. .... natuaUy paI'~ ... ~ .. HeIlCfJ the patJaageldO 

pOteAdal •• a_sed oqanl.ell .• e .... e~ ..... 111 

in view' __ .... ·8 ,.....1atee • 

.. ~£e *4l8e .. the _,.. f.-. dfected 

US ..... wu - ........ Gld ••• · ..... leel .......... 

., .w.fCal UJJft1.f.wD .at ooalGa. t'he mp:el,... waalapU .. , 
• I 

.aMh8CI .... ~ •• COrdAlo ..... ..." ~ ....... awau .. 
moedy ana· celled -- ill elY hJO e .. e ~ -n . '--1184. 
' .... ,1 ... aOtdcUopholee .~ - .,..1Ida_ ., .. tip .. 

__ Ute eonIAh,. ftl8 oOllidh .... ea8U, dataobaltte I~ 

tIB eonIAI ....... '. 



CAMERA LUCIDA DRAWINGS OF CONDIA AND MYCELIA 

OF CLADOSPORIUM TENUISSIMUM 
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........ ftle aonitia Vh.t.ob dew1ope4 .in _1 ____ xed 

I 4.~"'.32d.n-6.66 ..... ita .. 'aad tmiX' ave~a9t aae 
ba'"" 6.6t1d.66 miGar.... .,.. aw&"&9G lellg\h .e oOfticU.a 

__ red .. 6.66 IDI.eI'Oft8 and the a-haa bleadUa was 3.66 
miG~ • 

. . the. ·uea..u1Oati,,, .1'8POd-_. speo .... ~ \,}!~,.,' flaagu 
. . '. ' ". . . 

..... 4 .... Dr ... " H.-a. __ lciv1ft a.M.I. Baglaol 

~ __ ,,·.the Ill .... is S&ItI!aM •• IMYIIIHID Gao_.· . G:~~.. , ... ~_e_ea1 _oNutI '&aD ... ollfid'ds will be aefen:ecl 

w.lth: U£8. _ • 

.. ........ of akfn'm'1" _,..... stdtecI 

'- ..... Ilate alteIr aa ,ftltW __ •• 4 hoda '*' c1tat:l.l.&it d 

..... au waa ~ .... dewlopaea ., a way 

.... 'bya1.tDe gee . :~... aaaU ... "'bea emel'uecJ _, . , . . 

_cally ........... _ua. 'Ale .......... 01 eontAl&l 

tpmI,Jld.tan ...... .-••• ,8 llftd· II ..... '.nda 

&a "" -__ Ill ...-.. ... 

". ....... l&'I.aUflI ....... ~ .. eIll ..... 
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in4l.caUd 'tba~ 1_ vaI'.led at. .ffen .. pH levels wile,. 
o 

esUmatsa a_ 4 a-' 6 .... 8 1nteivale « T'alt1e-l ). The dqa 

shows that. hJ.ohen degne oi oonldlal gelldnaUoQ tOok 

pi .. "'. pH -S ( 6S •• ) wh.icb was olosel, fo1l.o\etJ 1'¥ 
pH.4 CU.,.). At pH-8 the pooleR ~ oJ vaI1Dlnat.icn 1M. 
RCOI:ded ( 1'" , and fl. __ , " .. ,-. CcJmparat.lw17. -

... two 10\15'" pH, '.e, a,3 $lppOI'ted a highIR' dagcee .f 

_"''''al Qelm1naUlla _han'" -- hithel' III 01 , ."ld I. 
6i'J Appar8"'1". it app.taC'8 ttum ,. £nUaUng ,be oetmt._1.oa 

oe conlcl&&, £ .. "~ M.'.d!IB • ~ .. deg&ee 01 

=- a'a_ is .... aduW. nlaU-lr in .~.t.a.ioft eo ... 

~ pH. TIle optllRlm pH ......... , ... _his 61ft1al aaU.9.I.ty 

.&8 .. Cn. •• , ... 4nf1ue_oe pHOD conidial ........ 1 .. 

_? reflect "pan the 'qfee~D _ ~ ..... " wbUe illvoJ.-vea 

.... p*bacjefllato Oft tomato '-.its at tUf!e._ Rages 01 

tl'GU l'llda"" •• 
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C blo Bff~ o. d1ffep", _mea of edbDn on o:;)rdcUal 
.••• '!ID' I II , . 

... 1nfltJeace of 8 euboR &«1_8 C IS' was IeteI1lifted 
\ 

Oft tbe degree. oe con.lcUal gellDlnat.t.on 01 II ......... ,,,"" 
I 

dtal: . being , .. _te. a' .(.t. ,0<:) .or: 4 • • and 11 ...... 

«tI1'1aUra. the eJepeJrimental _aa1~. ( t'a1'JJe;reI ) nwa1e4 

the __ ta.a.gt8n tIegn8 Ct.) of Gonicl1al· velldnatll.oa va • 

. _~~ bY a&Cl"ose at , .. end 011 18 Mun" _hie was "'eo 
~ . 

tdgbeo~ '1'8IIl ... b89lnnlngwhs. \he Un' .~_'oa .. taken 

afteZ' 4 hean. Mal.... __ ose &ad deXfp'o88 aft.eJ: 11 ...... 

..... U. cumidlal gea.tnaUoft ........ depee , ..... ., 

whiOlt waas14lh~l" .".el" .ball ~ o'b8elWCI 1ft l8epee" .. 

SIIOJ'ose. Sild1al'1y no ftdIc1ng ..."ezelll1lle' 00\114 be fOllld ill 

aeepoaae to mannitol Clad fncto$e. ,.- ,..... Utt.le 

..... ioI' .. fIuotltDSG. ~ .. atd 8UnJb SCIIIIl __ lGCiaoecl "-

.. pee of ___ ,,~ft.... camgal'GcI" tIa, ira eOftU'ol '" 

.... Ume ineeS9al C .... ,. 

It i8 intel'88tiag to .... fnm the '.18.,. \hal 01 

eQCh ueatDi'* .. detfi1e of fMHue '" aontdlal telltt&an.t.oft 

fl". 4 '0 8 tdII'8 '_&Val was ... higtear Ulall .... ~ 

.......... .in .... lat.tU .. "'_1 pe&t.M .. ""1 ....... 
Bven .. ,.-~ depoe of ~ in pl., • 

• "lled • __ dcOllU01hdu.., ..., avaUMiU" .. atW ~ 

..... ..,.... .... 1I'feeteIAam .. y.- "e·.
aece._.uy JeCIIu-e a 0 .... deb ..... .ten aolIlUoQ -. 1a\.lo\e 
tile pt..- . of ocm&4lal 9U1I1.lnaUoa. 



G1uaose 38 7a • 
D8xVOSe 3' 11.1 aM 

8lenaa at • ta 

Maluee 18 ,. • 
Martni'o1 .1 ft ,. 
I'IIIC*I88 36 ,e " L1lftOSe 16 14 U 
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".lSll- _ - 1- ill I i • 
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PERCENTAGE GERMINATION OF CLADOSPORIUM T[NU~SS~MUM IN D!FFERfENf 
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:0)· Bf~ of ~~atue on thO c:Ie9ne of conidial 
_.."naSMo •.•• 

_sUes the IUUte", '_lUs tmt·~ .... haJn ia 

a~ ~atlt e.-oX' wh10h 91"1"&111' &ffeata tb9 spo&e 

9I'1'IId.1lat.tQD 1ft moet f\aft9.i. which "Ill oJ pea. won ... 
~ t.he inlecUara pneeas. 

Ike ef~ o' S di£fel:ent tEJmpel:atue8, vU. IGOr! 
iiiiJ 

.~Oc.30"c ard 3IOc: was detelmlAGd Oft co.rddla1 ouminaUon 

of SI....,'" ..... SSW!!IIa ..,·Ute pl$Jv1aae1l'deaeJliibecl . 

ca • ..,. eli •. ~ ..... OIttIt'lIna'.io1l8 te .. ncr.deli I • 

• ,8 and 11 hoUa intezU'al. 'lie da'a C "ab~3 , 8bowa ..... 

at the lotte ........ atue tated, '.e. 10 .. ·· ,.meN .,. *' 
, 

CiOftidial geDlinatWtn tht'otlghaa,·the etrp)nmeaaal pez'''. 

At. asOc. taowverr. ,he ~ popslatioo (6-. .. OOnlcUa 

gnmi.~ d~&' 11 houd, tId.a was aaeh ... at. •• net 8 

1lcMI'8, C4B ud Ss.. I8SPGCUvelV). Atl _Oc •• 00 aid 3IOc 
tile deCJI88 .. c~ tDlmiftilUon .. a, •• ani -. 

nspecU.w17 ·afte ......... 01 18 ltcIua •• 1aU.l~ • ..". 

all ... 5 ueatmeRU, ,........ tespoue" OGawl.l 

_lIdnat..t.on va- obaened ... Or:. APPaRftUI', ... .-0 wh.i.oIl 

.... tad a 'hi_" peaee-. 01 ..... 1 ;a&1d_UOft appi!~ 

to_ ,. ~ ~ftt .. tbAa "'aval ·ae1d.vlty 1rs 

-taro. C ..... ,· 
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PERCENTAGE GERMINATION OF CLADOSPRIUM TENUISSIMUM AT 

FIVE DIFFERENT TEMPERATURE S. 
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GROWTH AND SPORULATION OF CLADOSPORIUM TENUISS~MUM 
ON DIFFERENT LIQUID MEDIA 
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man.r fungi fo~ the" pdhogenleie as wall _. fOit ~ ard 

~laUon .in Vi... Heme '0 obtain _ell .lrafol:ma'1on on 

Gl"'a1P'lPWD Ii"uldl.".-- efieft cd 6 dUe_. pH __ • 

3#3.1, .4J/.... S aaI 6 .. det.e1lalae4. R1ohaJrd's mea'i. 
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'Ib.e ~a C Table-I , ehowa ,bat the highen dGgtee 01 
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It was relatively 1e~. at 6 pH ard anon 01' less __ ail 

• .1. dad S. Like (JI'OWb .. 8pOINlaUon alDo va- beaVie'at . 
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GROWTH AND SPORULATION OF C~~DOSPOR'UM 
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GROWTH AND SPORULATION OF CLADOSPORIUM 
TENU1SsfMUM AT DIFFERENT TEMPERATURES. 
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(eI) .ffeet of cUffexeM SGUI"CGS of a_bon on (Ihtftb 
ana spo&UlaUQQ of ... fllnps GI'MJRmIr"I'D .~. 

AfIDng the .sia sawS £mponaftt .,nent scul'Cea 

~.t.nd by fungi. foe' ~u dewlopment \he &'O~ ,. canan 
- ~ " /' . 

sGucee i.e of ~a .... He_. ia view uaa.&m1na t.he 

118- SOl&'- of oaI'bohydJ:ate J:eqlIUed .... 'hi ~b and 

8pOIUlaU~n of SJIt1eme!1'II ,..ue&rMP ~ expe~jmg. 
was e.IlIIletecI., l'o ItiClbad'. Ita8al ..uum ea_ .... fen_ -van 
nalI8"'. __ .. IQatiIrJi'o1. __ •• neuse. 1-. •• glQaoae 

... c.taQI'ose WI'8 £acU ..... UV added 1n esUmaeecl CJlaaU.Uea 

.., _lIIAltaUAg tba od9inal ..... saaa .. o. ""'.m. 
BJCp8&'Jmeu"al nIRIlh CTable-7.ne-9, ehW "'a" aeuZ' 10 

day. ot ~ Ue fU",8 exbibiUd highen dapee oS gI'OWtb , 

C 880 Ill) on ~1eaPated ma4iwD wb1eh __ followed 
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_ Mautol. 9111eoso. lactose, '''088. de ..... and 8t.azeb. 
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'lUlui", ~ ef!J.o.t.e.lr, ... I .. &' •• '\\8 "'_a1 mnabolic 
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also same by the "'_a. The onlyorgan1c 10. 01 atUogeft 
,. 0 

usect, ASpal"a,1ne aapponed a h1ghel' depee 01 erowth 

·When it. was oanpuecl to ammol'dwn ohlor.lde aid aRIItOmWua 

nlUa~e. file absence o' any ~t~ogen ecattce 1ft con __ l 

ae.f.tiher provided gz:owth l'IOr sponalat.lon. 

In ngard to the exte. of apolUlaUoft the -_1 __ 
.' ~ 

i9:d1aate .i:hat,. U\8 oalr $~~ of nlVogen wlUeb aappaned 

this fQngal acUvi-" waG pot.aes.f.w8 n.tva,e~ _ier .. Res 
, . 

ftIIII81y, aspal'a9i-, Uda, anaooiUmoxalate. .... sod1.1al8 nLU'ate 

only' alJ.ou;ld tbe conidia to deVelop 1ft vaces. ~ 

ohloride aid ammonium rat .... cUA no' 8QppOJ:t 8pO&UlatJ.oa to 
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any_"- in fD.I4gappram •• " .... &&eh eJcpen-~l 
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evuenae . _gee •• 'bdthte .. ,... ,. apeclUJe '" a,s IIlVoten .
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ptesent tnvesugnJ._ was tacW& •• e .... a .. oeec1 tamato 

ilUJ.t •• HeIDG to detemi. 1. " a_lei pal'uiUze ,he "'ta 
01 othei' .... 108 of pI"., ·'hi. iaw .... UOft •• 'earl"l.ed 

.,_ YJae heal_ 'n·1_ o. ulnjal, ChilUea,pcnato. Od~ 

ani baau ._".d. Alta,. _Wit'" of 'ROrrN~"O. to the 

.. hoate __ "a"o. were Ukea. ...... ._1\. i. 



was~seeo ~ha_ .Mre was .. deuolop,tRnt of tu •• on 

sSW of the hosts. Holt9ge1'. aftel: aballt 10 clays &apJ:~ 

deterioration of the il'lOChllated __ abies was appannt. o 

Za view to .t.nvesUpte U Sl«'tIn!sKa. ••• "..., 
__ 141 co1on1ae .,.., seeds of clift __ CI'0p8 ~ etua, was 

eo.cted. The ~ds ., taalato. bJ:iajal. ohilU alii CUCNmlaet' 

wn cUpped in ..ea..". cnltWUal euspenaion o. --' "'neue .nI 
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a. Chill'- OUt,..., seeds 'ba' -- '_la", 6 aeecla 

aend.nated aid Jest 1GII'lQ1~ d ... Qat o. 

th$ nmd..ang '4 eee~ wb.lob __ "" 
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b. ~I'-on of 20 .ea. ~ w_ " .... 1 .... Oftl,' 
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'It.Jmato disease dual. with We 'beals _ ... lta8.&s_ 

01 "8 typical .", ... ~U'ly liftdel' ... ~al coftd&u.na 

Oft £tally ._bJ..lsbed .... plaaes .. oil ~ ~Qlenei.J'~ 
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. . '" ".1'8 _18 ~4 •• treea ... 1U. ~. all tbe I 
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hJ.gIi J.n£eeUO'n pzesaan unde&" expe ... .iDerltal oondlUone 

awn tcRato leaW& mq bi ~l.b1e to ~ -.. wtdcb Jff!S 

olIaened u a a ___ 'lUi' nt 'lids" _raJ. .oneIl" ... 
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Ie a coomon paftSi_ on UIndO. ~. itl OO\&ld .. be 

..,.. &(.1&,.."..... WbiOIa .. .leola."· 1a Ute pr.e-.. 

... ~ was area11J' a.IlJaB- Hosl ~. ~ a-e~ b.r 
. ~~~. 

WOI'keCaCeangler:. 1914) Ita.- desora.. .. pn ..... 0' moalq 
keUed conldl.a .... onlF few siftCJle..ceel1ed conidia ill 
... 1tWmt a&a oppe_ .. Jte a ~. dlfeenace ___ 

.. epee_a dealtl ,. p.-- ."'de and i-Ill .... \Caa_ 

..... AId _ ........... ~ .... 1 M.~ 

NrCOl __ C"'I."~'ba, speolea baa __ ida.l .... 

88 ' .... H'. c __ • MCroI'CUnt to bU crarm:teQl W ..... 
18 oal. a CGIJROft S&pI:opbJte in tropJ.oe., ,W. View aaemo 
to tie .0ftU'~ ,.."" itl ... ,be .., ..... 1 ..,~' 

.. wac.-. tIlat" ~- .... ,_ G •• 'ft" 

.-.a l.mJeeUpl£. was ....... atd .... 18\84 ift M .... lWIla 

u ....... -_.1 ............ cOftlUUona. tile Q"""" ' 
of "''''' topaa-_Wsed '" -..:eoe£ftI WPlea1 dieeue .,.tama 



... 
o 

even on .'ached gz:ee~ semll'.ipe and zo1pe 'n1's SllftlitS' tha_ 

1. is capable of c._tog ~ .. ctamage .. '1ll.1"'.~ 0 

storage. 

tJtte hP1cI 9GllDinaUon .. ooaldla w.l.thin • ....0 'n 

distilled .... sagged ~ \be oonid1e ., -, .J:eqQUCt • r:esUng 

per1od. end ~ galld.natecJ ""UF w.l", ..... ru .. iU ... -. . 

-.eveX'_ tile degJ'8e of a.aldie' .,rminaUon .oql'be enh .... 

_ pI'OYitUn9 erc.t.obe4 111 .. .&8 .. sol\IUoaa ... well os.'. 
desU'able pH tso ~ _ ...... Tbe nsult •. btiKI ..... __ 

L, • • 

.. b.tghen aeg1e8 of •• nldl.al ge .... naUon waa ~a b.r 

_cue whiCh was 01..- followed bp ~ __ ..... 

deXtrose ..... of the -~ ett"l' ~ .~ oonlCllal 

. geAdMuollo!' ...... and otheft '--' •. to' ,he eane dEtgne. 

, .. .&h ll","ated oOJlV81. IfoWaW&,. 1 ___ alii ._aadl we 

.• -~ __ ~ _ eoftid&al 9UIDlnaUoa. ,.pue"'lF. tbe ... 

_'-5' tJtat ....... paeten -- SCMpe of eUbO_ a8 a .' . 

.. Mel ........ spen. ~Uon. _ ... (11M) ~ ... 

a l'ap1.4 oonlAial geam1.'1oft ... a • .,. ...... fIo 11__ ; 
(tq eOtJliuOllS. 

Amon1f~ ... pH hft91 whicdl ... eallr 'd_ ..... u • 
...... of _~9QIId.aau. ., 181' .... ate·., \bose __ 

... lGWIt_ e-.. ........ at __ ..u. ,. IIU'e ..... 

..... 1IfItloIl __ hiP" C pit , .... ) .... ~ .. _ .. 



falls ~n 4 and S since a. this level b.lghe.- depee 

of conidial 9811D1.'1oa was o1tsened afte~ .. haU's tIaC'~ 

. on the 'bae.f4 of SllOb ,,"iDe"'al ".we..,. " toaF 

'ood n$8nes was _tlvatea .tl pH 4 '0 5. wltenas £_ tteQ n 
. __ lowes. t#de# .... pH oi ,he .-.. ctal'iaI ..... __ -u.or. 
was maJ..d_ at e. 

. . 

As ~ ... eUeeU of tAQpel:atw:e onco"al 

geadaaUon is aorae .... ,Ie data 81 __ .~ 1liOhO-

.... 01 _ad_"'011 .. ~ at 1580 ...... mav .. 
-fel"l84 as tII8 opt£md taJr.penwl'8 •• ~_1na" .. 
of a .......... fte 10 .. cIegMe o. tnmi,.,," .. ,,-., 
asOe. __ 1n1 __ uon may __ that I.ntt&aUr .. ~ 

.... nat.i.Oft .... 1o¥9d ...,-....... - IIOc.&e easenUd 

'flo ' .................. ___ Melt f. pahatUeat. saRGe 
We ia • ...,... __ wtdeh pIl'Wails .. an awtaee Cb .. "" . 

tie __ o.JWJa\JaIY ... tile dUeaae -itliaal.a, ......... 
, . 

Il~ .. lAb, uae ift ......... baftGa~ CIOd"OIlfJ. 

AID,.. siB IIIU"'. ~ tIb.lOb _1'8 ... '- gI'OtII 

die AI •• it was c1eM1ld8Cld tltat. tkG 1ad~ lIlkiUaral 
. . 

~ 01 1&e ..... ·8,1D8dIaIa .. ~ , .. M.a ..... 

Of 6angd. ~~ a. ita epoNlaUDft 4lr.tftO ,. ctaral*.' ... 
It As I'dtu ,..UaI''''' --. ,--- .,.a.t:to __ 



o 

.... , .1.8, CIaqlek's ... eons.ldftably pooa-1a 'fIIPpOI'eing tbe 

~ of .......... CGIIpU"aUwly,' .... ,I"J.t ............. 
. . . 'i;f 

~ ____ ... ,' ... ~ mad".1e ........ ........ 
...... lftoZy ..... ......-. to. __ to leaI ... __ .... 

.. te~ ....... I8GpOM8 .. , ... '11&1_ ....... IftBdIulD .. 

.. ell. to ..... qaaUt.aU:.l:r aDd cpUUuU.lp na ... · 
_U£entl , ........ .., ...... of ...... _I. te ... ne. 
in ... 1Il •• nt ..... MI~ .. lean ... of 

fUOII8 Oft ..... led eavact ae4twD mew .. ~a'lIIIM .. .. 
... ___ la.1nhI!de.v ....... - • WIdeJt ... ~ ...... ia 
___ to lea._,·... • .. 00lI14 eJiplaiQ .'aeeue ,_ 

, <:i?,;:_, 

__ of ..-0 1 .... tto'I ............... _"d . 
.... Uo.U. 

\ 

... ",..a ~8 eve. ttae ~ aid 

~ of : ...... ' ........... pes'" ... - , .. 
'-t ,. Of 6.1 •. aildlel'SV. -- h.lghaae. pH • 1IBed 1ft We 

. ..., .................. aelat&w.l,. '" • least ......... ' 

ewa,. __ · ... _be"'~ ., .... ,.. •• ,-. 
. . 

.ViUotlal 18C1i ....... , all maI!lG .. tUd ..... laU .. , ... 
• _ ....... ___ .tA&o .. .... 

AmOng all ... S ...... acuee .£ei to ...... ... 

•• ,.. cd ..... and ..-1aUcJD, ..... f._ ... --
.-Iat ....... " mar .. ~_re4 - ----.-.. 



Bor" ~ as woll. ". low_ range of lempeI'awm was 

'cud "bD 1O"c as " supponed a.lmoSt l/6tb 0' the .~.Ji 
.t.aaeJDpal'is.lon to ,batL at asOc: .... b·iP8t ..-l'atul'Et 10. 

gnwth was '.ad ..... .-.:. SlIGh .tne .... 4oA in -gacct to 

t.empe.-atu .. mal' be 1IseI1l1 •• etucIPno ~he ale 0' phys.ieal 

fac~o&", ~l"a __ and cUGe~ dewl.-. ill nattue. 

Mod ftlqi ...,.1.Ie -- _ o. OaJfl:loQ _roe 
to support (JIowt)t and spote Pl'o4tcUon. ''Stus ~h9 eta. 

panainlng ~ the J.ftIluertee of , eEIItxIQ ...... foe 9IOWUt 

anc9 spm&laUoIJ .-evealed ta..ee6al' .t.DfaJIMUoft. 8I.mll_ to 
epoae ~Uoft .... Ute bet4 .fJI'Ofth ond 8pOI\l1aU.oa __ 

."" 
__ h:lply S1IP~ - meJ'0S8. DeatI'o$e ani ---. Oft 

the .,.... baftd# _te ,.tII to be ~ GllPPOI1:iDg ,- ...... 

_ 8pOJ!tIlaUone Manlll.'al tea next left \0 8u.o¥oae • ., ,. 

posa.&ble _eaae ___ was tl'tOf:'t ef.H1e.1F ~UsecI 

e~ ....... OO~a:e oS ._JlQaUO depada'.lon '" 

.,. ,. ... a "'&AtGJ'GStiDg .. ute ..... "1'8 flO ...... 

was aa ... La contml tbe_ ... gqtItIl." 'hi ...... 

.... ouqhoJt tile ........ a1 pe .. lAd. aua " __ 6&_ I.e 

dIpI.'" fo~ Ie ~ and 8pOIti1aUon 011 ... -van at'i 

.l'lJoa aaane. 
A8 J'G{Yard to ,he niU098ftlllviUon'" IIlG8t; ....... 

• &.fmllatolY ~Cjnae ....... u· ~ ualate. 



AJ,v.&. potasaium a.f.Vat.& _s lese eff1ct&ent .in pJrOtkoinv 

__ ~ of fuftgll8 blat , .. __ eo of GpOIUla'1on Itt this 

ait&'ogen $CUJ:'CG was ,be b19ha ...... ' 1e~ 9hWtb aJPPGl"tifto 

n1uooen sa&1'C8 Oft the b&al.a of 8Hp8X'1aten'" evida .. was 

ammonium cbl0l'1de. ~J.ng patasa... nitrate. .. 8thell' ' 

n.i.Uogen ~ was 'CllntJ to 8Up~ the sponlat:ioo .f 

;-IIISUII& ..... xn the ~fC8 .. alUogea dlv'Uan ,. GpOr:e 

~J.(:)n as well. ~ 0_14 be obsEtned 1n convol. 

this _we_8 ,haC '. -~ cd n1Uooen 1G OI'iUOall), 

esseod.al for: eel1ula&"' baiWlp, spoJe dEWelopne,* and otMl' 

bloeheJDl.cal aattivit&ea of the, fa.,... 
".. aHi'ic1a1 ' .... letl.on .f ... ~ 

~ ..... ,or exatl\',)le brtnjal. chil", _ato •• ~ 

aad bee" aevealtld _tift _. of the .. ~ be puui.U.4 b.r 

a ••• """"P.'lhts _westS the epee.u. pa' .... pot1ent£al 

o!6IJl9II8 cm1, Oft ,CImdo. 
He1JlIa.*'. .. . .,u,acdal1r par:aal'issecI eeed8 Of same 

.. " 

., ....... plant'8 f •• example. "'Ill, ~ .... I.Qjal vJ.illt......... ... '0&. to be G010tdled b7 the "'noaa 
wh1Cb .l~ ... ~'oma&ftau... Pel'bapa \he ruu.teate 

-,&1_"'" oft .... dlJ8$tIs did ... ellow the' aa •• to mat.alA 
.t.U ..,ecUiG _eul8. '" less, .... ant_aid .... ~ \ 



ooQtU.tions. HottIeV'eI:* ~8 ~t naede f\axthe .. .lnve~ns 

_ uS£ng Rhel" isol.'es of the pathogen and mald.ng GMeftSi"e 

aarveys" de..,. tie pose£bIe pd&,,£uam 01 S-M"'.,. 
Oft othel" crop plants undel" DGteual concU.Uona Jon 'ftI'.kus 

agl'acl.J.madO _gias o' ,he -_...,.. 



CHAPTER-VI 

SUMMARY 



QUring tte 18- I", in the -- O. PebluaIFf a .-

1'04& of ' .. 0 we obSawM Itdadua,. enera tomatao 'n". 
1D it ~able psden a. Dlubanesw&l'. v.~ _tva! --Uone 
_Ie 4iseaae cem_a eone£ds.arable daRla. u tb5t fm1"~ ... 

~ ,~ "he pSeeenoe .......... ah _led' 4iseolol'aU_' 

at the cIlatal-e1d 01 lDa1.'., wJd.ob 88 small .t ... AaiUal 

stages __ gl'cdle11y tba· dieease lesion inD&'8_ "'" tWIG a~ 

at.~ a unUOIIDly ...... ani ~ a&'8a. AS .~ • .e 
oS cu.sease ~ affee~dtisaae bOOame SIW'.lled, Oaken ~ .~ 

eJ.UB1p8J& .. p1eee •• The _1 ... Oba~. to ~iiIGl~~~··~A.' 

'nIec~4 'NLt18 td*b aacb ~ did aot '~aae .in IWse 

.... nacb ~ matal'.t_,. • 

" 

.. mJaosaoplo GJMIDtnaUoa of disease Uaaae nveale4 

thD pl'8aslll'G.f Stallllll spoJea ani •• 111111. ViIhiah -sembled 

u "be deecl'ipt.loft of 1!r'sIaKsa. OIl _be -.A. of ntaIpho. 

logieal ellal:anel'1Alae oJ.'" ......... W ... """Iled 

as a-sawH,Im.-
x •• paUogetde"" was ee~ Oft bed"" 

expe .. .&menN1 tcmate plante by foUowing ......... latAea. 

V." an,aaaial ...u.ttio_ '" adeIlU.. '0 'Nita· \he t«Ila_ 
leave. _.leI alao be pd'a8i~ 



Undel' natual eofld1fd.oas as well .. .in CQI~~ on 

PDA "he f\tIl9lS spoalde4 bea..u7. MJeel~ was twal.lfte. 
waq::JlecI ami sept.ne, ConlcUa mostl, eingJ.e celled and alee 

hyaUna. ';_I'e of oval or I'Wrd in Ghape, l'are1y they wan 

t.w celled. The oonid&a de eaaUv -.-ated Sr_ corWUophona 

haVing aD apandage at. tb9u t.,lp. Vfide&' 111gb pOli1l9I' . the a"'aIe 

eize 0' eonidia was ••• .., be 6.fi6H3.66 miol'Omh tile eonidia 

--,nated in dln.fJ.led .-- _,hi. 4 .... 8. Most ali'able 

pH, eacbon SGIldC8and -.eh_m ... _-" So .. h1gbeft 

oonid&a1 .DIl .. ,.i4ft. when an.e .... na4 ae 4-i....... aid 

asOc: sespeeU_ly. 

AmOng , ... IIIvi.- media used foI' the ~~.~~ .. 

8pOIUlaUon of! S ......... N.cdIari's mecU.wn ~ I.mtd -. 

Ie _be best,. AmOnG ,he VU'icue ' __ lrs t:a.a.e."rag Ute depeNl 

01 9&'0'" and .~1a.io •• " moat .. ,,,able ace, pH 4.5. __ ~~ .oa. -- CIaDOft seQ .. __ and ~ 

_...,n SIII- .~ ... waG Nmioldllam axalate. h01ileWI', the 

bigbee' cJetate ~ sponlaUo.a -.s .pp'" '" £Otct,. 
IdIeft ... eaeds 0" oWlI., 0I0WI'ba1'. -'nJd, aid 

toma" _re an.taoal17 , ... 1ate4 "' ... -- co"'dSal 
a.ape.ion 01 Eta.8 ,. was ~ ...... thd all ..... _ _. 

coloaued w"tIt ... 1 p.- aQl!l ,he .... "'. of eellalnau .. 

tid a1eo aI.,ed to 8 WJ'iabla d8f18e.' , 



When eM cRhGz' ~ "..,.ables Uk8 ehUU. 

W1ajal,poh,"».,oar"* aid bealS _1'8 anlfiolallJ' &tloCtala~ 0 

bf S.y.,_. nt)Q!Gculcleaihtb1t anr e.f.ps of disease 

1nj1aa:y.,t.has nwal.lnv tbat 'tdB £Ungll8 is appan .. lr host 

specU .... 

S-II.'91" OIl.araatO unl'_ S-lal1Nm - .. 
Ie a raw ncOI'd. of cUsea&e .in 1acUa •. 

-
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