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1 m&h. for- rnmm m t&asfce'ma gmtl-mie t@s'

fmimm^ Gt mrnm wmtMMmf
ml«aM0 guii^eej "natttinfei. ^©if

•fc •*•»•«•, 's%*% (mmmU* s.a»i#f» Co^
SiigeJt ^ AiiltioiiaX Pli-ctot^r of AgJrlcuitiix# {mmmwQ^
£o^ hiB mluMm ia$i.-f ni •<^m%9m timmt \ ' '

Sto- 1,# IssiiBiaflie. l@ii©S| -l#Sc5,|Ag,) glf, .» I"iirI©jp

fel» 00astg«©tlir© ttritinlams ' M. ^m&mm^^mnt&
iwrlBg ttt® ©dora# &f-^iibi0 iBTOstigi^tloa#

J aa t© Stoi Afei §&0es^wi asi ilM l^l.Wiisoa'

tb©ij? 14©1^ laid mm^mttonB for tli© sneeespfia
ee^plfttlea of mm* . , ' '

fliaafes IMP# - &Xm ia® t& all tkt ©eafeeys of tfe® ©faff

la tli@ Mmt ;MTlelcm f©# theix s@i5©tti^a
la mteiis ,f0jfg., • -

.1 w4®to t© t^lr Sliiri ;ll,Sosafat» foj? Wafllf eossentlsg
to tfi® tBls Qferi 'te-i,l}|:jfi@a£«e im tli© tliot©g2?aphie
WQ&&^ -

I m: to the d^wsig^sst of •

SBfaia-f0» to^iitiiig se tm tbts ».&©♦' Degree mum®

4'ihieli issife. tills iiiTesligatlea poasiM©.

i*ii.. itsis®/ii KUfff' mn-i.
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ia cmTsEroT

™f2*SSI of the gLirnsa by Halaintheminrlimotlasi^- fuagi in onlti^e, ' •"

Jercejitag© inJteotioB of QufioBp&mm witfe bmi M
MSLm9. o"feli@3? Mngt tn onlWe. '

W MMlllMSiSSliS -Qgysae mm other fimgi sotefl la

F©r<s©atag© isfeetion of a@ede ia moii^t chamber#

Goaaolidatea atat@si©at of tbe results of germinatioa
studieo at eiffereni; ieptbe.

BeeSllngB et aiffsEent etagea©f growtli b|̂ .HQleiii1ttoa|so:giw«i> eg.vgae«

terc^tag® gexpiiimtlotj ®f ©©eSs trestea with ^arloya
|aw|>^©t©r^ ueronrie fiaagioid^s asu5 liot imt©r in
Petri M@b*

3?«rcentre g^Kalaation of ©©Qfi© treatsd witb varioue
proprietoa^ aeretirie fungicides and hot water in pot®,

JereentMs iafeetien mttd 'in ttee seeaiinge raisea
issfeoted a?le@ »®edii after tmalmmt with •

aarewri© and Imt water ©o®par®d witli timt
ox the mitr®at©d «@©ds«

Qmwiih of til© salt^t straia ©f HeliainthQHperiijm
er^raae on different isedta in fiw^a^s^d Pe^'ri
plmt@ eultt^ea a® cdsjpar0d to that of tb# paij^nt strain*

0omj)iiriBon of tli© eonldi^ ais© of saltsit asi •
pareat etrsins of Helisiatboaiaerittitt eryssae from
<st2ltijr® EUd leaf»

tabor of sputg prodiiesd bj tha saltajit and parent
stxmns 0f M^lmini^QstnnTiim ory^e on rio© ®e©dliiifa.



OF

1 Helialatliodperiiasi diaeaee of »iee, 3jif9otiois
on gmlnst leaf sridl Shaath*

Fig. 2-7 Mic^pliotographa of braa BhowiMQ tfe© vt^emnoe
01 iwigiie

fig. 8 ^erophotograph o< the coaisia of the parent
etmia #3? HeizBint-!ic>.atiiQ3fi?fla o^a'gae>

Hg, .9 »i©ai?opl30tog»sp|i of tto oonidis of th© eel tent
Qtrnln of.

f%. 10-19 |3:©wm of the parent and s^taat stralna ©f
0-gygftg^ OB diffeTOHt media.
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fh@ di@@e9© of ricQ earned by Gochjieboliae aim'bemitia

I^ochsX®^ m, 'ISaetur {.lfelEslatlioai:io!riiBa az^sa® Br#da fie feaan)

Is wid©0pr®sd ill its ooeiir3?©n©© siid on ecootint.of ite isporfe^

ane® it ban tJ©@n sttiflied ©xteneitrel^'. fhi® disease 1® knmn

tmier tli© iipa©8®H©2.®iathospo3e'iO0€",*'H©lmlatliO8po3?im iSiasai#,'

*»lrQiiii«apot" "Zmme l^af-apot"# fli@ erop i® aiiseejjtiia.®

to attaek hy tli© organism at all atatgea of its growtli. It

©a» iaf@et tli© genaiaating se^aiiiigt th© gmwit^ aat^e

|)l®n"l0| the if)ifl0i?@0e©BOQ and the grain©#

la laiiat the diseage mnmB ©eriotiB loes ia fl©!^

mhm it 'brisaks out ia an epiptiytotie for®. In 198^»tlier®

was a 8©rid«« outbr©^ of tlii© di©©as© in the Oodavari ani

Iriataa a©lta restsltiBg in lag© .to th® map, Si© leupii

famine of 1942 was attributed ta th& imMmm of fefe 4is®a®>»

larlier OTrters Isav® eatabllelied tfeat tli® ftaig«0 i.a

interaall^ ses4 ©xtemall;^ 8©©3«^om@. Bmt tliere is a© clear

isaioatioa as t® th© aispoeition ''©f tfe® sjeell® in th©

diffsr^t tiaaws" of aeei ©©peoialljr wliath^ it is present

in th© embryo# Siis is porlisps du@ to tlie wnavailsbilit^r to

©arlier wortere ©f suitable tadmique® for tb© seperatioa of

th® aiffermt tiseues of the rio® aeea® for examination.



2

mi 19SII tftat tm teetolt^ts

iiia0^rii^©a-% fofi^ C1958) ma l»t@a ^ m&ltm Mm
&»e atflisatoier for tte aefaraSlfft tfe.© nM® ®ia%2f@ &i
s©ei. wltfe hel^ ©f .tbls. te@l»|fiii@ attesft

mMm t0 th^ mh^^m of s#0i© mA •^^mim

tfeta' £©3? %lie pif®@©ij©e sf im0i^ rngmitum^ Side hy siie «tlt&
tiai©-, m$. othm tl^mm ot

gtfaltts 9W nega^atija mi oa »»trt@at a©«lw to im^
lat® tfet togt f»i3#at la •'rajfl9«@ tle®B-es»

m0 &i tM mmumB f©i? tlie eeatml

• Qf till® disease Is of @t#ia wltti oJpg^Q-is^JfcittriQ
fi3»gteli@s, TM0 tgmfmmt Is ^©nsiaewi td ispsfow g&mtmsi-*

tlcift 8Bd ©IS© S04i2&& til© ttteW®l©0 ©c tb® dl,©@®3# IB tfe® yotMg

nm&llm^* mmmm^rnmim I® atgl©tlir on %y tfc#
-®^pa#la@sit Qt ©f mimia. Stat@, ABtmiy of tbis
^pe©t» ^hmh im a ae^e ^@p#tltloa tli# #ai?ll^t woi?k,
ms also tli@2?#^0» ma©rtmlc#a slue® i« tMt ttota

mm^ m%' M @f pMce In a wte i® a0m©#3?tte«
^itii tlie sttt% of'tM® ©eet-eems- iaai-m» ef tlx® ilaeate,

l5be eoiira© &t th& Immmigmim a pr©fi2s«iy

mrnmMm

is Seaefifeei

m th& pwmmt 'Woisfe tli© SSE®

is used turoagtout la peetemiee to the naae of tbc p?rfeot
stage asgttisSalaS Sia^^SS for tss sake of eon-?enlanoe.



- \

mmtm Of %wmmmM

m i@ nm w©n tfest

the mm^ of ai9®aae« m rim .,

%& mrn-rn mmly m 1925 $mkm hm fdintet
Qn% tfeeft tb© fongia® i® g@^p-»s6at@S iii ttoe grain© tim't
mm tolie&iBg fails to tte efote-cj» ttm gi?ais®.
©ofeaia .(1924) 3?©p0^©a. ttet 0¥©x-wliiters as. '•
d@s»t m tfe© p^m on tlie filter

rnvt^m^ of tJi® oir«y w®ax, atta^eA to' tMe© sltimtiosis
% sta»> ©feapei a^pTOSSorte* St# enS iW27)
i^oiateft I-SGS "mstea 3flo® CiR teiiring

©r maturefi peritfe^eia tewlopat

£tm mrnvmB fmm t©2?learp ami seeds. ' Sasi^i (1930)
6m®mm6L tlmt Tim liifeete« %
gimfeeiams (tli@ t© m® pn^faot stag« lai©
•fiiagw at mat -time) 0t»w»a a ai80ol.otiiratio» .^gisg -
torn a emll spdt ©r 0te#al£ a mwmim tSie

aiirfaee. S® fowi tHe pstog® eoiiM

iriam# iasid®- eeeie' fm tmT ymm. AUe im fomt thmt
casi iRfeet fo«ng 0®©dlttif|0 afttr gewi*-

lutim in sprteg apJ. thw inf^eteS, gmlae gave ,,
rlS0 to infeotea eeeiling-a. Ito, (1932) ttet ii«m®a?0«a
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MdmrnmlMmk Clf48) fmmcl ©f.tB© irsiae

rmf t®©t m "tefe® iiQBttrat®® tlt« falea

ena 10^®V^ itifeseipeatly l^iimaa^tois (1949) le©lat©S
0«alTO^ejaima iimt tis® of ©sttsimlly hQsltii.f siaifac®

dteafilisefi ©©©a®. Mtmmn 81 •§ aiid of all tlie grato®

lm2?feoi^©a ©8 tsteMj^ pmtJmgmrn.' ]&at©r filiigora»i ®ia Bfssai

(1951) imfi ^00 '^riiy tlie £mgm 'tmn tufeoted

kmwmlm* latoambtei (lilf) tli« ®f

til® afiea ^-seiliag Migiit patlio^ii CoeKfio'teolua COsMcitoolMs)

mi^felaeaaw in •India lissiiig tlie period t&@ ©Rd of

growlisg mmm mi th& feegimtog ©f iti© awt seasom

(Sm® to #tjlf) eisd its m&.m -tli© eoisiltions tr©«

miltag insiag tbe m'mimg mrnmn, mm that fmm

to til© fttapi® wtaiMi its viafeilitf tn fiw "^©rie-

ties of ©©eie st^^-eA at xelatl'?© .iitiatditi#® hmlm 90^.

&em%mtim of lafeotM s©@aa..

fU© •wimSf tliat- i^eottos hf lUoTSs^m. reitiees tli®

g^a^inatioii ^ereaiatag# of .rio® ®©ei fesa tesa itstpreesei "by muf

wort,©i?®« (If23) reported thmt mm^ ©f tli@ seeA® f^o®

Aiaeaseft' fl0®it8,«g<s2®iiiat@i f©©s?lj sM edve^fei with

mymllmM &)3^ thasi tli© ii^eet@a @e©iling@ sli©w@i

©f^ftomo %©tli Qu 2'QO'le sttfi e^i^optll©# Of th@ 207 iitfectsA ,

©eeaitag© 176 tidS r^mhtng e of 6 i?aoJi©s»

Seeoadgp^ to oeemr ©a l@av©s 'siia



fmm isfeetione liliicii reaiatei

from eowlK^ dieeased eecsasl Bleease, eeada pXaated In
sa isolated, poeition In tfet fluid prQ<l«oed ajspajcently lisalthy
eseedlings, whicfe, homm^f symptoms of the

J

dieease ^hm the^ 6 to 10 iRcheis Octmim (1924)
sis©' lj0liev©a ttet the aie©@se -Is primarily a aeedbea

trouble ©rialRg tmm tha pleating of iijf@ot©d seeds, lagai
ma Ha3?a (193©) fouM that tiie seeds from dls^as&d plsnt
gme 2?ia0 to ©solwively dissaeeii frog<jj3^* Gjealley aii.a

fttllis {1957) 8tudyi¥® the e^t^ist of, «©©aiiiig bll^t that
develop in a erop, foxiEd tliat it dep^ds on weather

eonditions and th© miomHom of tli« ric© seed mi& soil.

Hie isolations f3C?ia d,ls$#s@d seefiliisg® gai?e asoat conaietsntly
sp^5oi@9i df BiMiiriiiM (of wliiolri twgt Kosst frequeutly isolated

olQml^ 2'#aeiam@d qj^laeyslia TOisillfc^agaia and

® -Shiaootonia closely mnrntUm •B^CCoartiQinm) eolani,

C«3?yia,^ia limata and, .H..ogyg^Q (Q.siiyatogaatia) all of wMoli

p^oduosd feliglstiRg of ric« ©e@dlliigs»

fhO!M8 (1941) dtterained tlm 4aflta©Eo© of lafeet@d

ee©d md soil, ©©parat©!^ aisd ODgifeinadt m thi& dwelopmtnt of

th® d'i8«a8©ii He ^oiisid tlxat isifeoted seeds gav® sfisia to 24•6

and Z2*3 p«3? oent diaease in st^j^iliged aand iwid iw»ilp

respeotivel^ whils inffeotsd seeds in iMfocted amid-and ®otl

gave :eiBe _to 31.9 4r3;d26^ Infeotea pj^ts 3?e©p«oti¥®l;f.-



-m&%%nto&•©Witmm

fsfioj:CigSi)'»^B&w-m'fMQm&mmmmi

mm^vmm$©ffaoiti©0|«©a©«CSi6i)_

pw0^8^1011imrn^M,^finooosfimo^Koo

m%m••••®f»^sMO%%mtm
I.'

•^mW#t|^i»|0B@aEg«|fan©a|^j:oa#»^@S"|f

tsiiiwu©o«i%metBoiw@i|0m%t\

J©immmmm^m

-•'»piipg^''p©0s-

•nfm^mmmwim%

p®faifsm^x®sfmt^mman•eSuitfii#©

nf©@|%|-pi«osiq,^©QftfoMfw@0|a

©q^#»f@4mtmm%mm%tW^S^*m'aan^fii|.

9®%®a%eit©B©tCiSfii*9S©t)6fitt|eao*(mWm^&we*

itit^Aiii^®tniSB|.aoofMHojmm90®'i|%'^©ft»

»3Lmmf^ITO1.2fstXIt®?#K|f©itQ8ao|.%0©tl©seqai.

mffisffisa&masiisf®^m©i©©sftme^t®#m%^

Of$e%mtmnftmej'istsi).^•pta-gfti^fsto

.#1%.f&j:#'mm.%m$m%*m%^Mm

fl$strfjc#|^9^s^ammmn®®m®s®f"poa%i#|t<lfiw©^

«61^®1f0®©©^att©@w•»A«@0m&:f®#S.fti»

i|^#ci|.fii|%iioaE^e»ftt^0S00»i'iS^'Sem

(^-p^.tfoe)^%^%€m%©ee»sft®iiij©®sti»f|©iar|aq$

L
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Ct ta 800 to. 1200.) 48 .liow© at tO®C«. w«a-

sl®9 -^ffectlire. It© -ae^miiri© feuai

tisat thu'eaatiia of at 0*1^

. m& Mlts Clt^T) r@p0i^«a-tfcat «Ep«ria®l^

«<i«ii- witli m$mm^ ©M ©ttoyl

aii^©^.cemo^M@ gsw e«it©tiat ^atA'ts* |194§) •
•1^ '

' i.j2gg^st«t e©©i ai0tiif®©ti©a 1b O«0f^ atirma?!© fm

24 «si W fcga* of• '15 iaiisttt@8 4»

a ®@lBtioa ©f §0 psisi* of eeas^eeu 1M 10 Mtsns.iif wat©j? &»

tfee QmtmX ©f tli® iteewa. imft fa:riiii0l.8 (195©)

fomi tliat til® Met ©ffecttT® ft»gtoia® m gs^imtlon to- -

^e© 0m%n was fa iutt eoat^iiitiig

ia«©atie aiiieat®)-ta«@asei geaiiiistioii'

4 t© at to 9?®^ ^5^- at 14« m 1.@®e,-

Jlft®3ma»i», iMfeiste CiiS2) tliat- alwf Mstufeotlem

of »i©« s®«it8 wlft &mmm CO*®^ of ©©ei ¥/©i^t) la aleoet

Si,..©ffestive agaimat %mm. spot «8iia®i %s

as tmm&tm %8iiliaif. mil®, mmmm Blmws i& Mte^

3^im ^tJi. As mn& ^ffeot of g»w^*

Sat@r tt ^m »f9ttei ism -Qmtw^ Mm.'Mmm^

• lliittiiofe CAnoii, If54) tfe« only ®ffeet of

fwigioliA witii rn^mm §1. «« ia to iKipTOV®a#st

@f g#aimtioa m<&. egott^a @%eas.« Mwick

Cl&5€) fQm<& .ifflseireioia &t tm It fe^nr® Ik 0.5^ •:



i'v.x

gaw good e^iJtroi, In tfae-©ame year Hasfeioka ©t.sl.

showedl timt a dust eomp08«fd of 0«4?^ phenyl mercyrio acetate

plus ela&ed liEie (eeresan liae) was tte ©oat effeotiye for

Helsiiiith©sp03?ium disease conti^ol.

Begardiiig hot wat©*' t3?eatffl@ntt fiadal© a«j

8.S 1922 has euggest^d t&i&t ^0st raettod for ©siitxolitiig

ed@dlliif felight on :rioe» was ttie imersion of seed in liot

wateir C54®0.) for 15 minutes» preceded by pre-©o^iag in

tepid water for about 16 hou:^* Hot ^ater pi^ev^nts the

development of fungi in the seed* Sinee then workers

hme oijggested Uot wster tre^tsient as an ef;feotiir© control

for tlie diaeaeei but tH^ere are ali^t variatioiis ia:tli«^

tesiperatur© and dumtion of tho trei^tssent recomsended.

Jto (1952) s^eosaended inraierslon in liot water at

54®C. for 5 siinutee, while Salia (1946) recommended the iamer-

eion- at thi® tomperatnre for m long a period as 4 hours.

Ghowdhury (1948) at th© aasie time rec®send©d the i^ereion

of the seeds at the above tesiperatTire for 10 to 12 minute©

while Bsrst (1959) recofflmeniea a ®li#itly longer period of

20 Kinutea. Bexaal dorrea (1940) suggested temperature

ranging fxom 53®e, to 60»G, for varying periods and he found

•that treatiient at for 3 ainutes reduced infection from

25 to 1^» Shosas (1941)» on the other hend, reeoraiaended a

temperature of 55^0# for 10 minutes*

/
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£m m^m^& m& amtla'ble tii® det©-

otioja 0f ia flie wiiol® % o^asie^ "

|j»oe#60|»g. CW?) S9paa?al5©d mys$m of wtiest aM

etfeiii«4 fm i<it«etifig tij# fi?«s@ii©© of of the 3.6ose

©Bttt Clf46) A@0eri"bea a

stteo®0efttX a€^.©it st%fe aomt®, tm loom 8«t- ^

d«t#.2fialiist4©ii is ^mt «a la^l©f# ' C1950) ^4 iwss©!

•mA C19-51) ttet %imm test® fesS & liigli ©drrelatSon

wltb gs9m ii©ttsi« m€ fi«li tn&mmm Mtm-t t#sp Ct9-51# I95i

tiff) A©e®2?iteei m inprovea a®tli©ft f®r detecting loose,

sniit im whsst teley wtol# mhx^mm »i?t©a

(19601 ©nggesi^ti « to fMps^Sngmht$0B •

iowa samt' mmtmMm ami '%y mtm ©©tliad Malik md

lmtt-9 -ClfSO) ©tHiieft.tlt® ioeatidB of 3lo©8# ssiat sywlitia'ia

th^ ©s^li^csa of mm% mA "bmlm* ^Af&mgh auft

MtiSfax'i ClfiO) I6f|)'*8 aetliQt- &f nf

e«t mymlim ia Wferyo© foi? a mn^im ofeseajvatlon.

Hi a aisl3e©t^«t i-afe3P»- loatoa (1961) •te@cs®i%©i, a t©eMii<|ii© "

•©Ith 1)©iXiisg Ia©t0p|j@ii9l foar -dst^etlteg .

myoeliti® -of letiiaga nmfla in hmMf mhr^o*

AM ah©®«a» 1963) tM i®@©©Jiie@ of

fglflhoaenis aaa^eteit la t&@ ©atej© of ato® %

isg emltstfel't EioaifieatloM of thm Moptea tjy

I'osp (1998) ami !^yt©ii CWe).
y



"•'L
'r.r

g<s

m

I•SS

I$

.:V
-

m&t
i

I©

I
%

f
4

«

IIog

«
««4
»01<
&

5

«
•«rl

1
!

*
•

O
IfH

^

6
I

f
I

K
U&m♦
»

§

Sot$«
s

©iI
1§

A
- 5

t
5

§

t

1

iSB
©

&8

A
-•

f3

¥
^

m
-

%i
s

tI
8

S-
'..

1

S

•§

§

I



n

ranging fro® 3.25 to 3•13^* t&e a'bsene® o-f e©iapl@t©i3r

dlseape-fiee© eas^leSi tti© abov® e^s>les w©r© used m ©ontrol

for pti^oses of eompaxdeon with %hm 4i3e^©€ fhm&

Bmplm are desigoatei ttottgfe out tbis woik ®8 eoatJKJl

smplm* •

8» SeparatlOE of tfee 't£,itaia@Q of thB seed for exaainatioia.

a. H^22s.

; fh© mtw^oQ of thQ seeds were esps^tei oi»al-'

oal fTOo@s©l^* Sfa© "lecbai<|U@fi flesoritjea % ?opp C195S}

•Morton (1960) tow tti© a©teeti@ii of mjoelim in tlie ^©at aM

bsrle^r ^br^e® wi-Ki aoMfloetioa® stiggestea by Afei" Ctieeraa

CimpiiMiidiea 1965) mm- followed. • . ;

Keraole iu Xota ©f 250 mm flsoeA iti 1000 al.

beakers oontaining 600 al. of m ©^traction' solBttoa

the followiue foi^iilag-

Soiiti® hytooxiie 60 g®«

Ifater 600 gm» •

SoSitM ailloat© 84 gia. •
. (Ooffliierotaa, liquaii . .

Seepol CSetergeEt) f®w drop®*

fkm U&smlm w@r@' ififoroissly t)oil©a la ttm ©srlasotioii

solutioB with oecaaioM^ stiajriBg for owe hour, fh© voltim© of

th© molutlm mu aaintaiiJ^i oous-feaat by perioSloal adtltloa
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Of hot a±9%ille& Attmx m howc th^ tooillag eabifyoa
got frm th®- Iceamela.

:&t<l.uia glass imm Imaeiiately added U the abcjv®

eolutioa ±n mA it wm mU0i^l^ stteet. .Ml
«ail^y09 ^Qt floated« •fh© floq,t9a eabi'̂ 011 w©i?« aki^sjea off

•for imrnm ^womming*

- flm m%3rjm mm wasHea twic® In =liot. ^ietillet

watert t̂hm placiea m the of ,a 50^ solution of Qmim

.•0llieate taken, in ttitjes -sni wer«. centjrifyged fojp
2 at 4500 a?,p.si, fisis' 3?^@ir@d ^1 partiole®
tmm tit© esstsryos,- •

Mtef wag&liigjf.• tbe @®^ryos wsr© transferred 'to s

Meaeliiag mXuiiUn with the. fellowiug. fa^mlM y^ioh mm

pte« fro® Ainsworth and Sajsspson (1^50) ..

%aE00hl0ric eeid (coao@iitrat©d) 23 ai.-,.

^otassiOT GlUorate " ' ' ' 5 .

Mstill^ji water

©isfer^o© were Ic^pt ia th® a'teoir® bl^aoliiiig -aaltitioKi for two

lioiirg* ^iieu th© %leaoh0d w©r@ removed» thorou^iiy

washed in several cfcang-^s of aietillea water mnd the •xcees

wat<ir me

fh» "bH^moh&d wer® tb&n •tr#at@<i .mdor 5 lbs#

p^mBum for Bu horn in m mqu0oua ,«oliation' eoBtalning



\

'.' %-•

.-^4

• A-'

a12^ aloouox and t^en -ehea
Boal® tolf a»
la several , . iceepins ^
Hour.. Sftey ««e f«jrtli« « ^j.vBisture of lePtifleS
pressure for on® to two oiw^es :̂ «ere Mated at

r..::r-»." - -- - ~ r:
'""*'" "X - -I« »" ""•' - '*«solmtiofi °^ ,•

tHe following ,

•GX^ifiO: aoetic aci4
f ffyfas toue

fates?

45 ml •

0.1 ©a*

55 ml-

- .a 4154 lactic acid ona Wsatea.

®" ^Ireaa^o to remove the e^eeas stain,for one ^irnrte at • , oiorosoopio alldeo

~———7°r„ ^..^-.•
in' rows witH lielp o & , , .

ti, migan gia_^§egBggEg.

; e»t,ryos were .oparated .y t.e ame
.ec^mi^ne t.e enaoe.er.3 al.lntegrat.a and t.e .ran laye^

--, "Kite Hence podifioatlons of tfe©
got broleen off toto W®11 tlta. ^

. %vit were not successftil. It
technique «ere attetopted, 1>m ^

only to prooeBS the bits of ttresetherefore, posei^^® o^ay p ,
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mmim thm fm tit® pwmmm of sye©XiisEi»

3* laoiatiQa of ftiMl frea iiffareiit: tiaeiies of •

la ord@ar to oosifl^ the a?@8i3lte ©Waiiiei l3y

ehe»ieal f^cNiasingj m attempt was saa®. to Isolate ©ad

"toiiig- into eoltt^©# tli© oriamisea |}3e©©@»t la fiifferent

tissues of tfe© s©©a. fotato sgar and Ost-®@al

ag^ is@aia ©f the coa^oBltiom w%m m&& for

Fotata a©3£tr©e© aaag.#,

fotsto 200.00

l^xtroae 20,00 @a.

Agase agsr 20.00 ga. ,

Bistillei "water 1000.00 ifl..

Oat»meal

- • 50.00 ^•

tigm agar 20.00 m»

Metllled t?ater 1000.00

a. HoaSSfc.

glisaes were separated ffoa tli© gminst

wasted m& Bvxtm^ at@rill0@dIslOOO m&w&mio oiaowta^
0olutioa;«i^ ail© or two tots of a a@tes«@nt far 45 ©eeotafis,
ma t&eB wasliea 4» 4 oteages gteril© ?fat©r asia fiaall^ ^
ts^ferr©a to tli® laeAitm ^itB. s 8t®ril® forcep® aM inetjfea-
tfsdi for 5 Says mom teiaperatw®.



b. Separated T^limule and radicle.

-

It v/as not possible to separate the embryo in the

; seed, fhe seeds were therefore allowed to germinate slowly
and the radicle and plumule were separated, For the slow

germination of the seed, the method described by Paul iTeergaard
and Adib Saad (1962) was followed*

Dehusked grains were soaked in water for abdut

minutes and washed with distilled water. The kernels were
then surface sterilized using 1: 1000 mercuric chloride solu

tion for 45 seconds and washed in 4 changes of sterile water,
15 minutes each, Finally the kernels were aseptically trans
ferred to a sterile humid chamber as described below.

filter papers of 9 cm. diameter were placed in

Fetri dishes of 10 cm. diameter and sterilized in hot air

oven for 4? minutes at 160°C.' The filter papers in the

sterilised Petri, dishes were moiste^ied with 2,4-D solution
of 0.1^ strength. The kernels in the humid chamber were

J. kept for 2 daysi After that the geminated embryos (plumule
r radieleij" were dissected out carefully under the Sterio-

microscope With fine pointed needle. Care was taken to

remove jiost of the embryo tissues from the endosperm and
also pbV to allow any part of the bran or endosperm to
adhere] on the embryo. "
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ma Bep8®ate4 Wbjtyoe »"« ladiol.) w®w>
emfado .toslliaet «liai H1000 8ierci«cle cHaoriae fo® «

to 4 of

e.^. (l.X«a« «a ra<iW«) «««>
a otorll® fow to tbe Bsfltw «a ln<m««a for 5aws
TO0S ^ad tli©ii

o# •a^s^;Aift ^AciaigMi,

After eesaxa^lm the 'm'bsso one tMrfi of ths
at the «»«

sure that no part of th» ®otJ^o aSl^erss. «he retaaining
part of tto ena0«p03« «lth tlie teen wa»« ««»
wator. onrtMe stemisea

pltssi^® 0A . •

a*

5„s tase IBolatlan of iteigl ftfC® «ie enSos^^. /We
eraiM «ere flist detokeft carefully fej J«m« ^ma th® tew
l^er »aB ooBi^letely eompsfl off «1«> a B^alpel. m<, tfclra
ofISb ftsBial «ith tJie acibryo »«» eot Mi« reaovcS. SS*
raining part of the ®«ao«p«« «>» thm surface »t«rm.«4

She percmtae# geralnmtlTO of inf«ot6a and control
aaeds waB te»ts4 la ViAti aishM and saao In jot® of 6«aiMeter.
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N

mm mmi at aeptijs ofJeVs'",-'̂
1", 1.5" £iiia S« iia p0ta« fm ©©0^0 wer© bowk in Bmh pot.
mi^n tlie aeedii gessifiat^a, tfee moa-geajslmt^i ©©.©Sg i?ere

dug mtf wa,!ih^i in ®t«j?il@ ttat©3? mia iii moiet oliasto.

After tl»«e daiy® th®@e war® «^saiiiea f©r the pr^aenee
of SSalntteEorlm^mBg^. 1^© ee^aiiiga were kept maor '
oUaervation u^to th® fourth leaf etegd to not« the num^r

. of m&dliMgB isfeetea.

5# 8@M tareataent,

. I^eetea seei© ware ta^est^d with different

03?gan_o«ae^o«a?ie compounds @lao hot water to idtersiins

their cospax-^tiv© effoetivenes© in i!Sj53K>i/ing geralaation

and rdduoing the inoidease of the disoss© in the ^o?jag

8e«dliiig8.

rumm hma^ed @©ea® mo% of ffB^25, TO,3t 'aad

loctoithu. both infeotea aad e{»ta?ol, w©s?e used foi? ©^©sfy

t3PeatiH€Bt» Hh©' Kerourio ftin.gioid@© ^bwb agacosaan OH,

(1.5^ gieieeti^), f&tmmi (6?C laeretae^), <s©r®®^ (2.51^ asi^ciafy).
la the ease'of hot wste» tsstetsiefit the a6#d@ w«ro pEw-

soaked ia eoXd water fo» 16 hotirs'and -^©n dipped in hot

water asdlritsiised at 55*c'. for § ®inut«@.

• 5h© treated eeed® ,w©r« diTided into tt?o lot®*,

D«e lot mam aowii in 6« pots at the rate of 10 6@ed® p®r pot.



fh® otber lot m© plaeai in Fd'fcrl 8©ea@ ii»®3?0 aom-

i®ieii®t@ly aft#r ts-tftts^nt. . msmrn^ti&m'wsm t^m

upto 'f©«rfefe Iciaf ©tog# ia tl# -fots. M eil tli© aaee®i m-

t:e®at®S •aeed® ®©^®d m mntml*
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B.ssm53.

1# infection

M tto fetisait 60,?5 ta 63.25# of th® @@@^0

coileetea trm tk® fi©li© wi^ 0,5 to O.tSfS of the

toa EfpaujeRtly ais©sae-fjf@© ft©3.to yi©M@a •

•\iiett eiiffac© pte^ilised s©#<ls mm ©»

potato €es:trQae sf©ff, a Mgli®® p@a?e©at8g© ©̂f

•f©M?ia isf0€s'l®i* flie pei?G@atage infeetias ia tlie

aai ©eiipl.©® ?i©^@ 66»5 "t© ?1»5^ an# 3»25 to s»13f^

r©0p®etli»ly I)» -,

©t&er'fimgi'life© eurmiliijgia -0p.» 'g^iiosM aP*>

PenlQillitM m** Aese^Millm sp.# m^ SSSBSEES ®P«

_̂ .80 fowai m s si^teer g^aiii®. . . _•

2. MsaoeitiQii of -tlie. laggelim ill,JM_ii^^llJIS^^i.>M

tlie aiiQi*., • • '

a« QltnaQe*.

.m 66*75 to 70.25^- of nm gl»®a of

iBf©etea grslBB yieifteft H«8iaiPthQaBoritigi ^Ith&w alone
or iia aasoeiation mtm &m^ ftisgi. ea^l® 3®Ie<st©a
as csatE©!. 2»25- to 3»25f> of tli# gltiaes yt©l«ea

Qigysae It)»'



:¥ • - :i.V

TbMo I. •Beroeatw •infection hv• KelEiintteoa-POi^l'aia .mted on eeeds in I«mM elia®^©!?
aafi In' eiiXtwe

farletj. Ho.of
seeds
used. •

S®ete with

In laiiffiit -otei^lj©!?. • -.

or3rs&e(^))

Tn is«ltiire*.

€0Rtml 400 0.75 • ' • • ^ 3.75 •

4m 60,T5 71.50

•lfS.31 •C&ntwol '• 4Q0, 0,.50, . 5.25

Im£mte4. 400 .63.25- • ,, . ^ €8.75

rcsebwitte pontml • 400 •.•0.75 3.25 •

' Infected' " • ,40© • • ^ : 62.25 • ••' • •• 66.30

y >:;J:
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MteSa.

a&9 ayoellaa of HalalntlioaBogltw owaa« was not

pseoMit in ths eBlByos of xiee eoea exaatoea aireotly and

hf mltmiMg*

§f 4075 thes iafeeted eeai©- «.€.

4©?0 p3E©e©e©©i

©xa^tttsif ©sXf om ©licsw©^ tti# rn^mtl'm* Curing,

Q|ie®i©iA- of til® 87»66 t©

fflste;^©® w«^0- fe® mhTm wm astei

ill m© lfS.51 wt®tf.. It' la tOiffiiM® flat m©

^®lo»g©a- t§ mm ©thtse faijgi.

• til® mml%® &t ma.%wim m%w0» u%bo eo»-

tlm tlie 's:fewe fiMlug# Of ttm 2%1& ewltm'fid nose

sMwei. me w^mmm ©f SSEB* . It Is

t© %0 'tofeiHeea' tot QKygjae.; is

not es3f^t®i tteoiigfe. tfee ©a%w #f tte tie© toeis.

e, Si?Mi mii. eadQag^sB*

• '̂ pmemmiMg tli@ ferm asi .@n4©®p©i?a

eoMld »ot b® @09srat©a i»te0t. But ftrngiis nyoslim 'mm

ohrn^wvm tn ttot -Mta i^t feKsa mi rnmap^m wSi@^ seaalRQt ^

8©pgj?att©a &t ^th.

fm mm0XB ©f €£©^a®ei. teets 'mStew mm^^m

til# whm SSwtl to ii3f®eti©ii

21



fiaoam&m•

®AmW0Wm&mtmx^,$0Qmm%«%s®91^1
iwmww'w^mmmmm$

i|«i#|.a#©&wfmmp>©9&m«l

ixiliOiffII®

*iM.ii©lp%0©^aTf®^ip^'f_
l,g«9WP»^PPWmn^tWemafieftfti®

•mmwm&m

-BfsossBsfm#aoi®WITOS^SpPisfsss

f0%®ajaisME.®d©opii£©fHQiO«iM

JEdsafetl»^<|wi0^©f«am%«!'j©

#0»0®5e4#1$©%'©HpiROl^SSJKf@1$^

♦CIIXta»••^
fpffiS^m^mmf®«|e|.^0

«©isi,©0m'itw:#03©a-$s*ii

WBEmili^i'el^p^SiHe®W0

i|(|,falioi^o®^!^Si.*SS*fI^bI^^ESSpBiS^^E^^E

f2



^^<5:

m-frnM ITT- ©f ©ndo^ss witfe ^^aii %y ,
fli^i iM ClAtSiTO.*

...at>

sH^a 0tfc©r

fari€tj-.."

lo.of

lijeais
neet.

'iaifio0l©a®®
IIII& l^lml

m%m-

M-mms.
sBsr •

•laftsetearas ana
l^mii witE •

S-SIISE.
dS® xOTgi

' n

liijaosp©afiffl- ms.
%2?ea wit^

aH©r ftmgl'

#

»B.25 GOKlrOl , 400 T.GO 1®.C»

. iBfeetat 40G 55.50 €.75 8.TS ^

tfB.31 e@»t3J©l 400' t.eo- t.t5 gO.OQ

infteefeeia. 400 • m*i5 - 5.50 6.50

iQCllllS'itllU 0ontrcil 400 1*S5 1.00 • 1-6.25

•

Iafe@ted 400 5S.25 5.50 • 8.00

IN3
tJS

n '••
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QO'BlQ0*t3m*tm*izooc

00*S6•'m*B'm*'B
•mm

ooc-Xm%mQ

Q0*9lm*mm%•mm.©IE

£g'g§••'iS'l•LTL
mm

00£.f©aE?p#o.t£'sa

m'u.m*zm'mQQ£

££*mm'9.•1.9'f
mm

mCm*um.

•#•"'•'V-
TSm§m%m

•0iaa©te©fTOi%f«-till®
j:0.@fflE0i8©MJ®*@a

,.sff@q,0u%Sm^•mmo,

•p®mmEs^o-Mi|;jc©€B©i^iif'̂pa£%Km^jott©|:j|:0©;jiif©S^i^iiao^dd

;c-.W'iYi,.yHrC-~r<:=^-i.,>.:•V<' .i.~r•^



^sr>

fh© -seeetilt© ahow timt the of Heialntfeoa*-

noriia^ •OT:^me i© ;in tlie glw@8» In tH© hrm layers

and also in tli© endoeperm, gl«ro«8 sliowed the Mgh^at

|)®ro®atsg0 infection, nearly ?€)^» fh© tosn and tfee endoapes®

together ^ow@d upto 65.W iafection wliil© tli© eMosper^

ehowei ouly 2:1:',< tafeotion.

3# GogminatiQtt triale,

fh® percentag© geiraimtion of iafeeted eeeda

low®3? tliasi thiit of tli© ©oiitrol aeede in laoist ehmaber ^ir*^

also in pots* fto© peremtage geisaiimtioa in tlie S^etri aishs©

Wfi^, towevei?, elii^tl^f thm tfeat in the- pots,

a. CleinaiimtiGn of oQeaa in moist c^aabeg>

Sifected @0ed@ iti the uoist ehasilser gave osHy 82

to 84# germimtioa, HeliaiathQaTsoriim og^aae wast prQiSbaiaent

in the-Hon-gea^iaatei eeed®., Coiit3?ol 06@Se gav® 97 to 99? '̂

^^es^iaatioR enable V).

^Q3?^timtl0a ill note at aiffersnt i^ettttig,

Boed© ©om at 0.5" i®pth ausber of

plimts @®03?gii2g aljov© tm ®oil level those at 2« a^pth

^owea iiiiisum of plsats eaeae^ug abovo the eoil

level# tn t!i© iiif^oteS &m&tf tIa© rate of e^rgene© decreased

2?



>-V' •

fable Fdreentage gerEiiisatioa of seeds in aoist cbaaalDer*

Vs^iety. 0&£miRatio».

^ :• .

derminated
eeede with
H^piysae

^ •

Hon-germinated
seeds with
1-0^X30

PfB.23 Oostrol S8.33 0.33

jDofected S3,33 55.33 15.00

PTB.3t Goiitr<^ 99.00 0.33 0.66

jBfectefi _ S4.33 57.00 15.67

KadhmFlthvL Control 97.67 0.66 0.66

Ssfeoted 82.67 50.66 15.66

* fhre® htmdrefi seeds of each variety were used for geraifiation^

•y^-yr
•

GO



fable VI. Consolidated statement of th© resudlte

Depth of Ion ge;irainated seeds '

eowing in
Variety. inoh@3* Sotoi non^ H.or!?siae Other Sotal

germinated with • fungi germinated
0@ede. other alone 0@ed@.fui^.

t 2 3 4 5 6

PUB.23 Control 0.5 3.00 • • 3.00 97.00
1.0 2.50 • m • 2.50 97.50
1.5 3.00 • « 3.00 97.00
2.0 2.75 • • 2.75 97.25

^^:^6eted 0.5 12.50 11.25 1.25 87*50

•

1.0 12.00 11.00 1.00 88.00
1.5 13.00 11.50 1.50 87.00

'' . 2.0 14.25 12.25 2.00 85.75

PfB.31 Oontrol \ 0.5 2.25 • (i 2.25 97.75
1.0 1.75 • •' 1.75 98.25

'• 1.5 ^ 1.75 . * * 1.75 98.25j a.o 2.00 • ^ 2.00 98.00

Infected I .0.5 11.75 10.00 1.75 80.25
i 1.0 11.50 9.75 1.75 88.50

1.5 - 13.00 11.75 1.25 87.00
.. 1 2.0 14.00 12.25 1.75 86.00

loobiwitliu
t " '• •

0.5 2.25 • • 2.25 97.75
1.0 2.00 2.00 98.00

Control 1.5 1.75 • • 1.75 98.25
2.0 2.25 • » 2.25.,_„ 97.75

Infoeted 0.5 10.50 9.50 1.00 89.50
1.0 11.00 9.25 1.75 89.00
1.5 13.00 12.25 0.75 87.00
2.0 13.75 12.50 1.25 86.25

for aowiRg^400 seeds fro® control and

n

} ,;

jT- •-

V

/-

X
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froa 78.5 to 64#75^ when tli© depth increased froEi 0,5 to 2*».

fhe failure of eraergence waa partly ^ue to pr©-esi©rg©nc@

blight, Bpe-^effiergeaee blight vtm lower at 0.5" depth and

groator at inc^aasing depths. A high percentage of non-gerai-

nated seode, when 6ir^in@d» showed pressnc© of H.oryaae.

Similarly a high peroentage of blighted plants> liiich were

killed at th® tis© of omergenco or killed ^thin four days

after eiaergonce, showed tho ijroeeaoe of H'.orygae in the ome

of iaf«ot©d seode, fho aeods •^^ith pr©-e®©rgence blight

showed the preeence of H>orygae predorainently in aaaoeiation

with other f\si^i life© fuaariura sp.# Hhi^oiotaa m. .FenioilliuEi sp.,

/,8i?eri^illt2a op,, Gurvularia s?>» Th® percentage of

seedlings! i^ich ultimately survived in th© ornm of infected

seeds mwn at 0,5", 1«, 1.5" and 2^ depths were 65.25 to

70^9 66-.5 to 68.?5^^t 64,5 to 66|S iamd'65,5 to 64,25 '̂ respectively,

fhe difference ie ttim not pronounced, M 0,5" depth, the

post-esiergence blight was greater wher^gs at inoreeeing

depths the pre-emergence blight wae greater, (fable VI).

In the case of control seeda, the depth of ©owing did not

practio^ly exert any influence on the percentage germination.

The eeedlinga froii the diseased ©nd control eeede

?fere kept tmder observation to note the leaf Infection,
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of gerainstlon stuaiea at different aopths.

dermlnated @3eds

Pre-esiergence flight

foteST

Post-eseEgenoe "blight

'd¥b©rH^orvzae

with '
other .
fungi

Other
fungi
alone 0S©3?-

g&me
blight

Other
ftmgi

fungi
alone

7 Q 9 10 11

• # 1.25 1.25 # # 0.25
1.75 1.75 • • 0.75

• • 1.75 1.75 • • • «

«# 2.75 2.75 • • * •

8.25 • 1.25 9.50 10.25 0.25
10.75 1.50 12.25 • • 7.00 • •

16.25 1.00 17.25 3.50 0.25
19.50 0.75 20.25 1.25 • « '

fotfid
post-
meT'^

g®aoe
bli^t

12

0.25
0.75

• •

« #

10.50
7.00
3.75
1.25

&}•

Final
©taai-
ing
seedl'^
lings

15

95.5t>
95.00
95.S5
94.50

67.50
68.75
66.00
64.25

£1

^ 0 0.75 0.75 • • 0.25 0.25 96.75

• # 1.50 1.50 •» • • 0.50 0.50 96.25

3.25 3.25 0.50 0.50 94.50

• • 3.50 3.50 « « » • «l • 94.50

8.75 1.75 10.50 12.00 0.50 12.50 65.25
10.75 1.25 12.00 10.00 m • 10.00 66.50
18.50 1.25 19.75 2.25 0.50 2.75 64.50

20.25 1.00 21.25 1.25 * * 1.25 63.50

• • 2.25 •2.25 » • 95.50

• • 2.50 . •••2.50 • « 1.25 1.25 94.25

# # 3.25 3.25 • • « 0.25 0.25 94.75

• • 3.75 3.75 • • • •' • m 94.00

9.75 1.25 11.00 8.25 • 0.25 8.50 70.00

10.00 2.00 12.00 • • B.OO 0.25 8.25 68.75
16.00 . 1.50 17.30 • • 3.50 • • 3.50 66,00

18.25 2.00 20.25 •- •• 2.50 0.25 2.75 63.50

inf6€st@S lota wore used in ^sch <aei>t|i.
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if i® 10 to ®f to pliaats fe@ia %im infect®^

seoae shm¥®a Helsiia'^orodriia spota m tM first lea'^ee. fli©

apots spp0s3p@fi 01^1^ l®av@s "©©r©

Bariag gjsi, 5M 4tli leaf sta^@@ a »eh leargeaf tn®fee^ ©f ,

plaiatg 8li©w0fi leaf ijpot®* 'Ja ©ontaeol lot, ws©

ttot aotdi m thB Itaf. mm sot^i iwiiBS

gait 5»a ®aa 4tb ©tag©® C«aM#

siglit lav©-©eciiisei, fTO® ©xt©»i@4. e^^eee. MH t^e ^Isnta

weK® st Q's® ©siS wiOMif tli©r©fo»®» liable

to itettirai iiif©eti0ft. It i@ poseiM© tto® pt-mtm #jieh

<ip@t8 m the timt Imt ©sstaractea tb@ i»-

feotion fjfos ©iiteidet Qwtt# tmm fr©.i«oet and

lilj®:r&t64 twm 4» tlie pdts# Sine© tli©r© mm

n© ®p#ta ©a tfecs fi^st ie-av©® »f tto© e@iits?ol pleats^ isifmti^n

in 4a tfe# TOefiXin® fxism tli® diseased

m&Am ®Ki far®® "^1® teeslsf siglit apread fmm

tit® 4af©oti©ii ill tfee fias-st Is@f. mtrn^ thB »©8tilta .

©an, %© to @tow tlmt gowiiig of tnteoted -seei®

••<1^ mt&t' infeetioitd

tnfmt&A eeei^- wfe@ii treated wit& asrcwri© fusgi-^'

©iaes Old mt®3e gsv# a M^eir p®i?e©iita|:© sf g©r®lBati0»

is pots eaS tn- P©t:ri dtstos. ttiil® seets gaw a

g@«timtioa 0f SS.Sf t@ ©9.3# th& a©et© t^atea «m
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^ mereisrio ftmgiei^e© tipto 9G^ gerainatioa ena tfeoso

treated with liot wa1;©r gave Ujpto 93# geminstion In Setri

aiehes C$aMe VIII).

In pote tlie gersination 82*0 to 84.64^ ima

9S to 89^ ^or memnz'i0 £mgiGiieB am for liot water respe

ctively m ®gaiBst 75.33 to 77,66^ for mtreatefi eeede.

(fame K).

• ^ th^ oa0« of 'the saiapl© of 'geedB which eer^efi

aa control, th« ig^rowaent 1b tjie gersiination aa'a result

of ©eod treatsQBt wm only very negligible.

'treatment on :iiiiQ£iaQ coiatarol^

froatiiig indteoted eeedo with org^o—raercurio

coiapoTOda ani alao -^tli hot water helpeflt. to reduo© tfe© ^risery
infection in the yoting aeedliiigg. .Scefllijigs infeeted

iintrestea s©©d8 showed Higher poretntsge of infeoticm and

those fro^ troatei seMe -gave smcli leaser infection. WMl®

tfee percentage infection of seeaiinga from tli@ infected un

treated ,aeea® wm 12.9 to 14.4 at th& flr&t leaf stag#, tfe^t
ia tfe© oeeas treated witfe organo-nerowric ftjngiciaee ma
only ^,8 to •4.8. ffee infection pore^tage, however, was as
low as 0.6 to 1.3 in tlm m&& of hot water treatraeMit.Oafel© t)
fhe re^iilte show that the hot water troataent is "better than

orgeyio-Bi©r©«rio compounas in rea^eing the priB^ry infection

in the yoti«g seedling.



'h y- w

aaom. Serce^tag, goxmination of s^eda treated ,1th varlon^ p^^^etory ^orcme fungiciae» «„a
• water la mta^ ilsfe.

Ts3ei«%,

t®. 23

M.3t

Control

3:sfiete6

Oontrol

Infected

ICQohwitfeii Control

j&ifeetijd

Mo^&t O'Bmimtion
eeeds of" mtrea—
used* ted seea®*

300

300

300

300

97*67

85.00-

98.00

85.33

##\\

sr^'^
sf iss

98.33

9©.,33

08.33

90^00

98,.©0.

90.33

98.,33

39.33

««#

96.6?

89.33

97*33

89.67

*#»»

9S.67

92.67

.^.33

93.00

"S-.sST"'r:!W«i:
»** BipptEg too ©eei in gs' sd.of-O-.M ^©refiaii mmt fp> m « -•

•:*«« Irsr^^fiug- the seeda in cold water for t6 Jiotirii' and thS ainutee. •
• L._ : 'iat for 5 atotes,.' «i|>Ping-^e seed® to &ot mter maintained



^ 4„ ^
and hot water in pots.

Variety.

PSB.23

Ifo.of
seeds
ueed*

Control 300

IiifeGted 300

MB,31 Control 500

Infected 300

lochuvithn Control 300

Infected 300

aemSllion
untreated, treated with treated\ith tLat^d® i+v»

^ agroo» en.

95.67

75.33

95.33

76.00

96.00

77.66

95.C^

83.00

96.00

82.67

96.33

83.33

95.67

83.00

95.67

82.00

96.67

84.33

96.33

82.67

96.00

83.33

96.00

84.67

GeirafaSfion
of seeds

96.33

88.33

95.33

88.00

96.33

89.00

- f3o"!S??cS of-oS'̂ weight"
minutes. ^^^asan (6/. mercury) in 100 mlforwSer

.*♦. Pre-aoAlng the sLarin '̂oold for^irSoS^s and for 30 minutes
maintained at 55°0. for 5 minutes'. and then dipping the seeds In hot water



JiEiUla. ye^c®!it6ge mua in th© ©eediliag® •3fai0©a

©oi^ai'ed'wi^ thmt of

'Tmm%mmt

MB.23

aM©<3-fe@a pleats

1^1-seeas
naea. natefi stage etage stwe otage Msat Sd

^t3?«atea 300 13.33 14.40 ao.4o 27'.00 • 35.00, 300 76.00

lp?09an 01. 3m 83.00 3.90 6.90 15*20' 23.00 ' 300 82.60

fafasaa^ 3G0., 85.00 3.80-' •8.00 'm-m 26.10 300 82.00

C^mom 300 ag.60 3.40 i.m 16*10 ^25»3Q • 300 ©3.30

Hot water 100 88,33 1.00 ,4.10 18.40 26.40 • 300 SQ.OO

r ^



rtpe after with aercurlo ooopounas^a hot mter,
#1© "satTOateS 0@«*4a»'

tff^ uV

ffB.51

iftt 2114. 'f3?a '. 4tfe • i©*of
leaf l©af l«af leaf' 8®®A& I®!?!"oJSe e^^e etaga -vwa. mted

Infeetei

1st 2na 3ra 4th
Isaf leaf leaf 1®®8t|S9 Bt^e Bt^e stage

12.90 19.30 29.80 36.00 300 77.60 13.30 17.60 27.40 3t.30

3.00 6.45 16.80 85.00 300 83.00 4.00 '' 7.20 16.80 24.40

4.80 7.70' 15i»90 27.aO^ 300' S4..50

4,20 8*^ 1?.:20 2S.40 300 84.66
. •

1.33 4.70 14.40 25.90 300 89.00 0.60 S.OO 14.98 27.00

3SQ 8-50 15.02 30.04

3,80 T.80 17.50 23.60

n e
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poor g0:rmlimtioii. fo Bome extent tMs tinUm hm pzovided
the Incentiv© far the present ImmilgMm*

As areatilt of tli« wl^ole ©afejpsfo exaaiimtion aM

also etilturisog- of th© eabryo ia mxtnmt seiiiasi,- it has -bem
foima that the asroelim' of HeltaintHQaBQyium pgygae u not
present in tij© mhw^o. At th© tta© tlse infeeted seeds

-• gave 0i2ly a lowea? percentage of g&mitmtUn md lelminthoa-.

MSlai aiMi eoMia b© aeteoteS on tto aa303?it^ of the non-
ge^slmted #®©d8. •fh@ pr©«@a@^g@iie©> aiia poet-enes-genc©'

. bli^t^ weae© ^so fowid to a large 'ektent 4u® to II,or?raaQ-.
ffe® abdoiit in the aiaW^oa^ Is ,^3?eii@nt lii the
gX«m&, ani';ei^08p©iigs» Xt therefore, pogeihle •'
that th® torn of $@mimtion m^- U dm aither to th« in-
vaaloB of, the embryo by the imgrn ut the time the aeeds

hegfe to- g©r®iiiat©^ m aw® to th« inhibitory action of eome
metabolic proatiots pmdnmA by Orsimigo (1956,

1957) ^BsonstrateA that iii cultare. H4lisinthoBT>oa*iTim orsraao
. liborat^a'tox^o'Which r«aiiee g'erminability of 3?ic© ' '

/ eeefis sudjproiuc© abnoriaaUties iuUh© soeaiiiifrs. ' He was
©3.80 stio^0gsf^ in ©xtraetifig md puttying the to:«ia, '•
^ich h4 aaased, m OoohlioboXin, However,' further proof has

•"/ , - "'!• I( ' • . ,to be a^duoed before oonoluding th®jb eom& stieh aubatanoos are

^ in •mamtijxs th@ geraiAktion of infected seeds. -
, - ; /: ^ ^

: . . /•• ^ • • - i,. • \

t ^ ^
^ •' A •' \ • • • •"> " ••-A.. -. . '̂ kj^ ,•• ,• - • . -. • •̂ ;

9 Q
d) Q
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Isjfers withoat the osibri'oa. fhe ©adoepearas gev© tis© lowest

iafectioji, ThU poiat® to th© poeeibilitjr that after lafeot-

lug th0 ^tm©0 the Summ gradualljr penetrate® to the tl©eper
tieetios though it wa» not able to eat^feliah itself in the

embryo.

fhQ defth of plaiiting ao©Q not very ©uoh Influence

the ultiimte numher of aeodlings timt eurvivo. in the eontrol

lot the difference U negligible. In the infected seeas^how-
©•^er^geroiinatioii ma ©li^tly lower at 2" depth, fhe maximum

difference in germination in the different seed s^lea at
different depths wee 6.5^, At hi^er depths the pre^^iaergence

blight inoreased, but post-emergeaoe bli^t decreased, fhie

laay be due to the fact that at hi^er depths the ecsergiz^ eeed*

linge take a longer time to c<m0 out, during which there was

greater <tiance of infection.

seodlinge ^om control seed® showed no infection at

the first leaf stage, but those from infeoted seede showed

12.9 to 14.3^ Infection, infection of the firat leaf mi^t

have originated from the infected eeede eom. Infection in

the eubeequent leavee ai^t have been continued from the

Infected first leaf.

She reeults of the treatment of diseased seeds

with mercuric coE^ouade aaid hot water agrees with the findings



©f eiirliej' like lisi&ai© mmA (1922, 19^8)
M-lis (1937), Bemal 0©rr©a (1940) anQ &avdek (t956)«
Si eltli®!* 0m& til© p©j?oraatag# gesmiaatton m®

All si©»ei»i© e©©pomd0 .g&m Eor© 1®8@ ginilar

resists. lot wat®3?.t3f0atamt gave tfe© gea^iuation.
nil® m$, "b© feeeatis®, ftmgiie pr@a©st to tfee ^mpe^

tiesu©® of tb© fieeA ai^t hair© "herni eliai--

asteA witli •tii© hot wistei? tf@&tsi©nt#

4.1
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til® ia tli© aeltsate is e^msiaereA

fmm ttofi Hiat #f tli« ^wmt ©tmius. Satstitm (1950) foiiafl. ,

ao apcinitfttlw 'Iji th# eaatoiit, dtelMfsa&w •

(msa) Cli5S| eottiiial' i^s^ittetioii w®0 p^MealX^

-M -tM ssltsAtSk- ftei im eoniil® were
• " •• _ft

emtlet -Kian fm

late nf CQlQtia?', .and' an5iMgiAatl.ogi,.^it $te__ialtent^. .

,j'L 'SiHi#©"^to iseXstte ®f tiie ©altaat .w©re ®itntaiii©d

at •6©ip»^tip© ©Hi-'it w^. ©6^®e©fi. t® tlia par@at strain.

aaliitaitt«a Its and i^vei?©ion t© ••

•^e f^atu iia mt mm^ m two

• %t:re ^wi »it«i- "by aid® .^n •l®ef ®3£tmet sgar#- Oat-s©al

rn^matm mt@ &t &^vm &t mm .

8Xow%^;''tfet-®f tis« fsi?@ilt etif^ia CSaW©
••J /'

• 'M ••!' ••-.
/'/'•'̂ ' df tli@ »« is3sfe©i' in

Ifesi tli©-fa^ttt sit^ia* fM syeeiii® oy/ej

gaXt^#'«tml» ^8e'..o^y tovtXopsftt wSilX® pmmt
0ti?atlk tMe^ S6®ial ^e®Xita»

' '

I'•' fh® 0t»i» 0foir8ilat€ia profuselsT" wh®3?® ©9
•»%«& «s 8f03gtalsti»g» (M -

leaf ^tiract agiisr m&im tti@ aposiflLatlon m&m not fajofae®*"



i.

V "77

^ISaat 0tmiii of tel!!iiatfa®atio3^at8 ass^g on different m&lm in
fi¥« da^rs old ^ti?i plat© eiatwe® as mmpm^a to tMt of the parent stssin

(in m*)

£«af '^Ktsaot
agar..

Oat-Bessl
ager.

l^tato
d03ttK0S«-
©gar.

•0fflipel£*a
aga;r.

BicMM'a-
• Qgar.

^j?©nt strain 6.42 6,35 4.-^ 3.,90 3.80 '

Baltant etmin 5.70 S.30 • 3.30 . 2.90 2.77

\
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• ••'if. ; •• • •• • • , •""• vt-

Qmwmlmon &f th® conMial mU® of wltaiit mnA parent m%mtm 0f

i^2gig £3£m. mltrnm^ ®ii !«£„

4'r-," •

im

Ige is

•S&ltast.

l@sgt& iaytt Srasitte toyo

' - miiii.
li»i~ Aifiij®-
aw. ge.

M®®!,- Misi-
OT®. aiffl.

-

rag©-
Mini-.

«ii. ana. Tm^
Mtal--

•iiim. 3?^«

4 105'*0 m*23 T4.CI.6 If.S'Q 10.50 12.92 BT».m 4t.O© 15.75 10.5© 12.84
S 122.5 3§.0@ 83.-59 tf.50- 10.50 1I.?5 f®.0O: 21.60 €6..64- 1T.50 10.50 •14.40

'If I0S.O 52,5^ 81.48 19.25 1&.,S© 15.11 B?.S© 35.00 €§.3# 1T.50 10.50 13.58
'16 •• 105.0. 51.50'04.11 • 21.00 7.00 •14.68 " 91.©0'21.O0 65.31" 15.75 7.110 13.61
20 101.5 35.50 7g.18 21..0G a,t5 14.54 S7.;f0 31,50 €€.€® 1?.50 10.^- 14.98.
leaf 105-.0 65..00. S2.5t 1?.50 10.50 13.93 67.58 27.00 72.33 n.m 7.00- 13.75

i
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th« aeedliiiga m^mm of m atoaiaea? mt tli® of 5 si,

ptar pot, Wm ooiitrol plmtfes mm spx^s^ei witfe et^ile water.

!aie iiiooylataa aa m %M eonti^ol potS' mm kept-in ^@isi©

eontalnliig 2 iaehsii of wstes snd e^v«a?ea v^th Mil ^ars*

B^tom of Infeotion app«a»ea 24 toeiaatiom,

Oi8©rvatlo«© w«re ^ot^d at S4 4S Jtoyrs imd ?t tioure

after iaoetaation and tM suots were ^omte<2 (f®bXe Xltl)»

fhB meisOLta -^Qiw tfe®t til© seltaat «tmifi is aiaefe

isor® visuX^Rt tlmn th^ peiTeiit @ti?edii as evidenee^ by th«

Hosljer of spot® wMoh appeared on tfes. rle® saedltega# All

tim.mntmX plant® reaaMei lieaitiiy,

®he ealt^t ©trnln is intmmtifig in that it is

v©3?^ prof^©!^ »P«>^atiiRg euft iioajt ^tto@g©aio than th©

parent et^aiu, 5^@ ©pore® asft also longer thatt tlioee of the

)^3?©at strain.
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fa,1)10 mi. Huisber of spota produced ^ the e&lttmt and parent strains of HelmlnthoispQrinia orygae

•on rice aeedlisgs.

flsse-. lo.of
plentss.

24 liotirs 20

48 hours 20

72 hmxt:» 20

Awrag® fo.,of epot© piant^.

Saltant

1st 2nd 5rd 4t}i
leaf leaf . leaf leaf

totiil lo, list 2iad
of.epote leaf leaf
per pl^t'

barest

•5rd 4tli
leaf leaf

fotal Ho.
of spots
per plant

U.20 27.60 . -?3.»2© 123.20 253.20 . 9..60 . 22.00- 45.60 84.50 , l;59.70:

17.70 34.60 84.80 129.40 266.50 12.2© 30.50 52.40 93.60 188.7©

20.30 37.40 88.80 131.90 27S.40 15.10 32.16 57.06 89.60 193.92

y-1
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Fig. 6
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yi«. 8. moropliotog*^ of tho oonldia of th«
of oxrmmm.

Fig. 9» aiorophotograph of ttm oonldia of ^ wltant

•train of RolainthosnAvin*
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F#to. 10. Oroiith of th« pax«nt •train of

— rieo loaf extract aodlui*

s-:' y

ng. 11* dxow^ of Hm Mltant strain of Halnintl

rioo loaf oxtniot Mftitts*
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^2* Orovtii of tlm 9«rant otraln of ]

on Omt-mA aoaiuB,

Vig« 13* Growth of tho saXtant atsain of

Qgraaa on Oat-naal agar Aadita.
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Fig. 14* Gvowtli of tSM paront •txain of Holaln

Qgyaao on potato daxtxoM afar MdliM

Pig. 15. Growth of tho aaltant atzain of Halwi

oryaao on potato d«xtro9« agar.



Pig'15

.f^dsama&



rig* 16. Growth of tbo paront otrttln of ]

oxvaM on «gar ••dim.

fig* 17« Orowtii of tho 0«ltant stnlxi of

ory«ao on OiapiAc** agur at&lun*
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Fig* 18« Growth of tbo paront strain of

orygao on Hichard*# agftr modlusi*

ng. 19. Growth of tlio parwit •train of |
amae on Richard'# agar Bodiua.
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