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INTRODUCTION,

~ The disesse of rice caused by Cochlicbolus mivabeanus
Drechsler ex Dastur (Hﬁlgtnﬁhoggbrium oryzae Breda de hﬁaﬁ)
15 wideepread in its occurrence aﬁﬂ on account of ite import-
ance it has been studied exteﬁaively. Thie disense 18 known
under the nmmea”ﬁﬁlminthospariasa“ "Helminthosporiwm &ieaasé’
”Brawnnapaﬁ" end "Sesaone leaf-gpoth. @h@ cr@y in 3u9aeptibla
to attack by the organiem at all gstages of 1its growth. 1t
can iﬂfeet the germinating seedling, the greving and matare

plante, the inflorescence snd the graine,

In Indla, the disesse osuses serious loss in gield
when it bresks out in an epiphytotie farm. in  1922,thers
was a serious outbresk of this disense iﬁ the Godavari and
Kvishne delta reaulting in heavy 1eaa to the crop. The Bengel
mmne of 1942 was &ttribumd to the incldence of this diseass.

Rexlier workers have established that the fungue ie
internally end externally seed=-borne. But there is no clear
indication as to <the Qiapasitian\faf tha~'myceliﬁm in the
differaﬁt tissues of the seed especially whether it is present
in the embryo. This is perhsps due to the wnavailsbility to
earlier wnrkers of suitable techni@nee for the separstion of

the dlfferent tisaues‘ of the rice peeds for examination.




ﬁtbi. Cheeran {umuwmma msﬁ:; has found that ﬁm %mhniquea
deaoyibed by Popp {1958) emd Horton (1360} in a m&ﬁifiﬁé foxm
are appliceble for the mﬁgarazisﬁ of the whole @m&rya of rice
secd. Henee with the help ot this t&ahni@ue and attenpt was
made %o separate the embryge of infectef seeds and examine
them for the ‘presenoee aof iuﬁgaa pyeeliun, Gide %g ﬁi&e with
%his, g&zmiaa&ing enbryos and other tlosues @f the infected

gx&ﬁﬁs were aayaxatud anﬁ gultured on putrient nedium ta L.oo-

1ate the fungl present In the yarious tlaosues,

 One of the measures reconmended for the control
' Gf‘ﬁhiﬁ»ﬁiﬁﬁg%e 18 txestment of the Beoda with azﬁananm@naaéie
fﬂﬁgieidea, This Srostuent is gonsidered to luprove goerning-
tion and a&a@ peduce the incldence @f £he éi@e&ﬁ@»iﬁ the young
seedlings. This recompendstion is dtrictly insigted on by the
"ﬂeﬁax%ﬁ@nt of ﬁgﬁiaultmr@ @ﬁ“ﬁﬂﬁﬁé& Gemte., & study of this
&ageet, which is only & nmexe xﬁgﬁﬁi%i@ﬁ of the earlier wark.'
was 2180 th@:@f@r@ unéartakﬁa since &ﬁ was thought that thia
may not be out of place in & work which ie mainly conocerned
with the study of %h@ ﬁ“ﬁﬁaﬁégﬁﬁ~nﬁ$u§ﬁ of the dlascase,

Puring %he epurse of the investigation a profusely
sp@r&ia&iﬂg enitent stzein af Htgggmgg was obteined snd this

16 described aagar&t@lgs

In the present work the name Helpinthosporius oryges
is aﬁ@é'%hxﬁagkaut in  preference to the neme of the perfect
stege - {oohlicholus miysbeanus for the sake of convenience.



§ge&~b@m@ n@m’e .

It ie now well r&aagaise@ th@t H%l@in&hssggrium
oryzae, the e&uﬁa of he “ﬂﬁlﬁiﬁﬁhﬁﬂ?&&ium,ﬁiﬁ@&&ﬁ” on rice
is geeé-boxne. Even ae early 48 1?23 @uckar has pointed
out thet the fungue ia po deop-seatod in %ha gxaiaa that
even polishing fails to remove the spote on the gw&iﬁa.
Ocfenia (1924) reported thet H.oryzae over-winters as
doxmant myaalium on the 13@@ aaﬁ the palea snd on the ouber
eurface of the overy wall, belng attached in these situstions
by atar sheped sppressoris. Eatexgzﬁﬁ aﬁd'ﬁuﬁiﬁaﬁaﬁﬁi.(iga?)
igoiated Hooryzas from Yrusted rice seeds® (in those baving
brawnigh or spotted surfaca) &ﬁﬂ matured @exitheeia &evelepa&
from cultures from graing, ger&earp snd geeds. Susukl (1930)
observed that rice kernela in@exnally infactaé by ﬂnhighal
mlrabeanus {the name given ta the gawfeat atage of the
-fungun 8t thet time) showed a yiaible diaealeur&tiaﬂ ranging -
£yom n omall spot or streak %o 2 laxge ares covering the
whole aarfaee. e found that the ﬁ&thagen could remain
viable iﬁaiﬁevseeﬁ@ for four Yyears. Also he found that
G.migahegg@s can infect young eesdlings ghortly after germi-
- nation in spring and thus inteynally inféeteé graing gave
riae $o0 infected seedlings. Ito {1%32) obperved %hax numeraue



conidie (H.oryzse) and hyphae afpggminbalﬁa miyebesnus oeoux
'4n end on the seeds collected in the diseased ficlds. o
Affected peois may be eﬂtixﬁiy @av&sed ﬁith & Eiaekzah growth
“but 1n:re1&tivalg nild cases ﬁ&a~knlls agtan ghow ‘the zuab
ealaurad gpota, & sgmmtém reaﬁiiy Qv@rléakeé, go that dlceased
secds are frequently sown with healthy ones. Tndoors the
conidia and hg@haa of G.migghagggg neraiaﬁe& for about 2 snd 3 ;
‘years vospectively, He noted that b&ighte@ ae&ﬁliﬁga

developed from "rust paddy" seeds.

Tullls (193@) aleo atﬁri%utma the light brownish
ﬁiﬂga ywaﬁuceﬁ on wica xernels to infection by H.oryzae. |
When ﬁartin (193%} ande isoletions from 1200 affected kernels _
sﬁerilimeﬁ extexnally with mezcuric. enloride solution (131000},

-(tbe fungi freqmently 9btaineﬁ were H.oryzag, v Pusarium &Py
" grichoconie cuudata, and Higroenoxe sp. It hae becn eete-
'_ blished by Thomes (1%403 thet seed and soil BervVe 88 % aﬁuvcas¢
of infection of Ophiobolus mivabosnus, ‘the incidence of disease -
contrastod fron eithor separately ranged from 14-20% snd that
dorived from both aamultaneeualy from 25 to 33%. Douglus o
and Ryker (1939-40) have obsexved that 9.§§gg§g§ggg %asidaa
cauging kernel peekiness, attacks ﬁlﬁﬁ@ﬁ; whi@h c@ﬁati%uta&
l a potential source of inoculum in slanﬁa used for aeeﬂ. " Iater
wiaikado and Fakayama (1943) obeerved thet the infection was
confined 1o %ha layers componed of seed coat and ﬁeriearpf



Padusnabhan e.al. (1948) found that the apots of the grains
are fraqnen%ly very deecp as the'mﬁaelium penetrates the palea
and 13&&&. %uhseqnentiy ﬁaﬁmanahhan {194%) 1zclated
S.piyabeasnus from the in%axior of extexnally hoalthy aurfaee
storilised ae@da. Bﬂﬁwaén 81.5 and 919 of all the grainu R
herboured es internal paﬁhﬁgen.' later Eingurani and ?réaaﬁ
(1951) and also Merny {1?5?) iaalgtaﬁ the fungus from infacted
kernols., Padmensbhon gb.al. (1957) studled the viability of
the ricé aaedliﬂg blight pathogen c@ehliahalua {Ophiobolus)
miyebeanus in Indls during the period Between the end of

growing seseon (Decenbor) snd the beginning of the next season
{June to July) and ita‘paﬁhagenieitsvun&ér tho ﬁgaéiti@na Pre-
Vaizing éuxﬁng the aa@iﬂg.saaaon. ¥t was found that from |
A@ﬁil to July the fungue rnﬁaiﬂeﬂ its ?iability in five varie-
ties of peeds 5%@?9& g8t relative humidities below @0%;1

Tha view, that infection by H.oryzae reduces the
gorminatian per@entage of rice mecd has been axp:aaaaﬂ by many
workers. Tucker {1923} reported that mmmy of the secds Lfrom
ﬁiaaasa&'@lamtsfgﬂwﬁinatad poorly and were eovered with
mycelium. Hore than half the infeoted seedlinge shoved |
aymgtcﬁg b@%h on rnats and eelengtils. 0f the 207 1n£eaﬁeﬂ _
seedlings 176 died before roaching & height of G inches, |
Secondary infections are believed to ocour on lesves end



heads from the prinsry aéealing infeetions which resnlted
from 'amirmg disecsed peeds. Disease, free sesds planted in
an isolsted position in the £1e1d produeced apparently heaslthy
sgeedlings, which, however, developed the evmneoma of the
disease when they were 6 %o 10 inches high. Oefenia {1%24)
also bolieved that the ﬂiaeasa ds @timarily a seedbed

trouble ariging from the planting o6f infected seceds, Hagai
and Hava (1930) found thet the seeds from disessed plant

gave rise %o exclusively disaaaeﬂ yrageﬁy. Cralley and
Tullis (1937) studying the extent of seedling blight that

mey develog in a erop, found that 1t denends on wa&thar

| conditions and the miorofliore of the riee seed and =o0il. _
His isolations from éxiaaaéed secdlinges geve most ccmaietmtiﬁ
apecies of Fuserium {of which two nost frequently isolated
closely resembled Gibberells %_mgmg_ and G.g_aig____‘}.‘
& Rhlsootonia clogsely r@semhling R.(Corticiun) solent,

Curvulerie lunata ond } 3.% (C.piyabeanus) all of which
produced blighting of rpice seedlings,

Thomas (?94i} Qeterminad tha_influenee of infected
peod and soll, separstely snd combined, on the developnent of
the disease. He found that infected aaéaa geve rise.ta 24.6
end 22.3>y§r cent &iaease in steriliged aand and aail,
raspectively while infected seeds in infected sand-and soil

gave rige to 51.9 4nd26% infected plﬁnﬁs respeotively.



The incidence of the diseage in thé control plots (aoll only)
vwaﬁ 5e2f6s Heo theréfsme concludes from these date that both
sotl and seed oan sexve 29 sources of infection, FHe alev
found that biight would aeauéa a aavér@feh&f@eﬁax in cold
woather. Negerding the fﬁi&ﬁrﬁ_ﬁi geraination ﬂf'ﬁﬁa infew
cted geedn, Padwick and ﬁénguﬁy {1548} found t&aﬁ aut of 40
 rice seeds §£ normal or discoloursd agya&ﬁane@ sown in Roux
tubee on cotton sosked in distilled water 271 failed to gere

~ ainate and of these € were zsuﬁé contaninated withlgbggxggg
(0phiobolus piyabeanus), Orsinigo (1956, 1957) demonstrated
that in culture H.orysae liberstes toxine which reduce the |
germinsbility of rice é@eﬂa and produce atnogmelities in the
ssedlinge. He wue @isu successful in extracting and purify-
ing the toxin which he named es Cochliobolin,

~ There sxe many veports sbout the umefulness of
seed tregptuent with chemlosls snd not water in aéﬂﬁﬂnlling
vBelpinthosporiug disesse® of rzdé and inareagimg the ger-
sination of seeds. 0Of the chemioals sugpested, mercuriec '
compounds occupy the primery place. Nisiksdo and %1§aké'
“(1922) found mervcuric chlorlde effective for controlling
‘ﬁelminthespurium-&1@&333, &uba&quﬁnﬁlg,thay,(193$3 found
that treatment with comparatively é£1u$e~aaiﬁﬁiena of
- |
|

|



Yoswlun {1 in 800 to ?29{)) for 48 hours a's about 20°C. wam
slmo sffective. Ito {#%32) usiig mereuric chloride found
that the conidis of ﬁ.wﬁ_gg died at ¢.1% concentration.
‘Later, Cralley end Tullis (1937) reported that experimentel
sced treatnents wiﬁh eﬁhyl meroury phosphate snd ethyl
mrewaic chiloride gmm consietent results, Hallamive (1949)

B ‘%;agg@mmi need dleinfection in 0.03% mercuric chloride foy

24 hours and stesping 100 kge. of paddy for 15 minutes in

& aolution of 50 &ns, of ceresan in 10 n%xaa, of water for

the contzrol of the &meaae. Juillat and Targuols '(w%\j

found that the best effeetiw fmﬂ.ei&e on germinetion for.

, :ﬁ'iea grain was troatment by mercoxan (a duet conteining

mtmxy-ethgl mwamc ai&i@&m) w&ieﬁh inoreased geminatinn |

by & to 5% at 299 %@ 27°C. and over 259 at 14% $o 18°¢,
Afterwnrds, Heebloka (1%2} obgerved that slurry &iginfecsﬁen

of rice seeds with ceresan (0.27 of seed weight) is almost

~ as_effective azg&inaﬁ_%m brown spot esused by J.piyabesnue

“8 imxemim in Upaulun, while mam glurry is very infe-

rior V%mf.:h in fungit@#ieﬂ? and effeot of aaeéliﬁg growth,.

Later it was repaﬁéﬁ from the (entrel | Rice f'ﬂa@sﬁam‘@h '

™ Ingtitute, Outtack {Anon, 1954) thet the only effect of

fungieidel trestuent with agrossn G¥. wes in the improvement
of germination of 'am;&i healthy and spotted seeds. Padwick
{1956) found thet immorsion of seed for 12 hours in 0.5%



Upsulun gave good control., In the same year Hashioka gt.sl.
showed that a dust eamposed.ef'0.4% phenyl mexcuric zcetate
plus sleked lime {(ceresan lime) was the most effective for

" Hélminthosporium disease control,

» Eegar&ing-hot wator treatnent, ?iadalé aé early

&8 192£ has suggested ﬁhat thé best method for sontrolling

seadling blight on rice, was the immersion of seed in hot
- water {54“6.) for 15 minutea, preceded by pre-sosking in

tepiﬂ wa%er_fnr aheux 16 hours. Hot weter prevents the

develeopment of fungl in the sea&. Siaéa then manyuwcrkers

have suggested hot waltex treatwent as an effective contyol
, fbr the digoase, but there are alight vnriatinns in the

temperature and duration of the trn&tment-racammended.

Tto (1932} recommended immersion in hot water at

5490, for 5 minutea.‘while Sahe (1946) recommended the immere
sion at this temperature for an lang'a period 33'4 hourg.
Chowdhury (1948) st the game time recommended the lmmersion
of the seeds at the above temyerature for 10 to 12 minut@a
| while Baret (1959) recommended & slightly longer period of
20 minutes. Dernal Correa (1940) sugges%ed_temperature
‘i*ranging from 53°C. to 60°C, for verying periode and he found

‘that treafmenﬁ gt 55°C, for 5 minutes rveduced infection from

25 to 1%. éhomaé (1941), on the other hend, recommended &

© temperature of 55°C. for 10 minutes.



Only few reports are available regavding the dete-
otion of fungus myceliun in the whole embryos by chemicel
| proessping. Shvortzoff {1937) gaﬁmaisé&» az_zzﬁryaa of wheat and
- stained for detecting the presence of mycelium of the loose
smut fungus. Pubsequently, Simmonds (1946) described a
succenaful) method, with vhole embryo sounte, for loocee smut- .
deternination in @héat snd bﬁriaygl”ﬁuaael'iiﬁﬁﬁ) end Rugsel
-and Popp (19’5‘?3 showed thet these teste had s high corrolation
with green house and fﬁam mﬁaxas. Later, Popp (195%, 1958
and 1959) ﬁawx*i’baé an improved method for detecting 101:353
sout myeelive in wheat and baviey whole emhxsgﬁs. ¥orton
(1960} :«.mgggs‘mé & gquick nethod ‘fm: gamgmmg barley embryos |
. for loome cmut exsmingtion snd by using this method Malik and
Batts ( 1960) studied the locntion of loose smmt mycelium in
- -ii;_he mfectad em*t;?yaa of wheat and barley. ¥avanagh and '
Munford {1960) modified Fopp's methed of detection of leose
smut 'mjea}.ium‘m bariey embryos for a routine obgarvation.
In & gubgequent poper, ?’artma {1961) deporibed a technique
with frypan blue and ‘baningg lactophenol fox ﬂs‘ﬁacting
nycelium of Hetilago nuds (Jens.) Rostr. in barley embryo.
. 41 Cheexyan x';tﬁitpub}.iaﬁ@ﬂ 1%%63? detected the vresence of
frishoconis padwickii Ganguly in the embryo of rioe by effect-
ing suitable medifications of the %@éhﬁi%fl&ﬁ: adepted by L
Fopp (1958) and Horpton (1960). '
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1. Zeeds used.

PIB.23, PPR.31 and locel Fochuvithu were ﬁhs
varieties of rice used for ﬁhe present studies,

o deternine the Aisposition of the mycelium
of Helminthoaporivm orygzas in the grains, infected seedn
of the above varieties were e&lleéte& éuzing'ﬁ?é# from
diseaned fialds at Kayamkulam 1n Aleppey District.
Affacted aarhaaﬁa were aelecte& individuplly and the fully
filled greins were dried in the shade and stored under dry
conditions in the leboratory. For comperstive purposes
seeds of the above three varieties weia collected from
apparently disesse-free fields aleo. Thus PTB.23 and PPB.31
seads were colleoted from Pattambi and.ﬁggggﬁ;ﬁgg;frgm

Alleppey.

_ The percentage infection ﬁf'@he rice peads use@
for the s tudy was determined by inoubating saﬁplaa of the
geeds in moist chamber snd also by célturing surface gteri~
lized whole zrsins ;n potato dextrose sgar. The gecds aolie-
eted from disessed flelds showed a very high percentoge of
infection. At the same time the seeds collected from
apparently healthy fields aleo showed plight 1n£ection,



ranging from 3.25 to 3.75%. In the absence of completely
éiseaseafree samplea, tﬁe aYove ssmples were used as control
for purposes of comperison with the diseased sample. These
samples are ﬁeaignate&vﬁhmeﬁgh out this work as eantrQI

gampley,

2. 8 I ation of the tiesues of the seed for exemination.
8. Jobryvo.

- The embmyas qf the poeds weye separated by chemle
oal processing. The techniques described by Popp {1@%8} and
Horton (1960) for the detection of mycelium in the wheat and
barley gmhxyaa with modifications suggested by Abi Cheeran
{angﬁhliaheé 1963) were followed,

Xernels in lots of 250 were placed in 1000 ml.
beakers cont aining 600 nl. of en extraction ﬂolution having
the following formula:~

Sodium hydroxide ' €0 sm.
Yater . 600 gn.
_?gggggrgizingigni& giasa} ‘34 gm.
Zoepol (ﬁetergent) ~ few dropa.

 %he kernels were vigorously boiled in the extraction
solution with aecagianél stirring for one hour. %The volume of

the solution wes maintained congtant by-gefiadical gddition



of hot diptilled water, After an hour the boiling embryoe
got detuched fxon the ?erneia.‘

Liqaiﬂ glags was i@meﬁiaﬁ&ly added to the aheva
solution in the beskexr ané it wes slightly stirred. A1y
snbryocs got floated.  The floated embryos ware okimmed off
for further procesming. ‘

- The embryos were washed twice in hot élstilled
watar. then pla@e& on the surface of & S0 ealution of scéium
-'silieate taken in cantriruge tubos and wera centrifuged £br
2 winutes at 4590 x.p.m. This remQVea.all adhexring nart ales

froﬁ the ~mbryoa.

After waamiﬁg, the embryqa ware tranaterxad ta a
bleueking ﬂﬂlutisn.with.tha Tollowing formuls whieh.waﬁ 8d0-
pted from Alneworth and uampscn {1850}, .

Rydraehlcxic aeié (ﬁonoentr&teﬁ) 25 1l ¢
Pa%aﬂﬁium ahlarate - = 5 gm;e :
msmlea mtex o ?8 i o

The Luhryoa were kaut 1n the above hlegahiﬂg aalutian far twc
hours, Then the bleadhed enbryos were rewoved, tharoughly
washed in seversl changes sf.disﬁilla& water and the excess

water was decanteﬁ.

The blesched embryos were %hen %reated under § lhs.

pProssure Lor an hcur in an agueaua so Intion containlng 1S§



podium hyﬁroxide and 12%élcghgl=énd then thoraugh1y waa§ed
in seversal &mnges of hot &istined water for amu'& half an.
'hou:ct. Ehey were fu;!.‘ther cleareé bg keeping them at S lba.
pxeasﬁra for one o WO ainutes 4n 8 331 muture of rectified
»spiri% and glaﬂial acetic acia.“ Finally they were hﬁazea at
5 1bS. prassure fer one minute iﬁ 45 per cent lacti¢pggia,_r
Qhe cleared embryQS'were plaesa in tﬁe etaining solutioﬂ a&d-
| heatea for 1% minntes at 10 1ks. gressure.j %hs staiaing
anlutian was the one that wes, useﬂ vy ?opp (135&) and wiﬁh
-'the ?ollowing fcrmﬁla.‘ ‘

,ﬁlaaigl‘aaetiqiaéiﬁ ~ 45 ol
. gpypan blue - 0.1 g@.

vater o %5 mis -

The embryos wexre ﬁhen.placea 1n.4§¢ laetic acid sﬂd heatea
for one minuze at 5 1b8. yxﬁssure %o remove the excess stain,.
The € brycs*wexe “then arrangeﬁ on 3“ x 1 micresaepic ‘glides

in rows with the‘help of & Z6T0 peint camel hair brush.

b. Bren snd Endosporil.
yhile the embryos were aéparateﬁ by the above /

/

technique thefenaos@erms aisinxegrame& end the bren layers /

got, broken off into anall bites Henee modifieaxions of the

technigue were pttempted, bW t were not. guccessful. It was,

" therefore, possible only to process the bite of these tissues

e



end examine them just for the presence of myceliun.

In oxder to confirm the results obtained by

chemical procesping, an attempt was made o isolate and
bring into culture, the organisme present in aiffevent
tissues of the seed. Totato &extxe@e agar and Oat-meal

- Bgay wedia of the following compoasition were used for

the purposc.

Potato 200,00 gn.

Dextrose 20,00 gn.
ﬁgar agar 20,00 gﬁ.,
 Distilled water 1000.00 ml.,
Oot- moal BT, |
Qats : - - 50.C0 gm.
hgar ager 20,00 g
Distilled water 1000.00 ml.
a.vﬁi;ga;.

The g&umaa were segaxate& from the grmins,
washed end surface ateriliﬁed wiﬁh 121000 mercuric chloride |
solution with one or two drops of a datergenz far 45 seconds,
end thea washed in 4 changes of sterile water apﬁ finally
traneferred to the medium with e sterile forceps ané tnoube—

ted foxr % days st room tgmperature.-



b.- Separated yiumple and radiele,

It was not poseible to separate the embryo in the
seed. The seeds were therefore allowed to germinate slowly
) and the radiele end plumule were separated. For the elow
germlnation of the eeed, the method described by Paul Neergaard
end Adib Saad (1962) was followed.'  f | |

Dehusked grains were eoaked'in water for about
40 minutee and washed with dietllled water. The kernels were
then lurface sterilized using 13 1000 mercuric chloride solu~
tion for 45 seconds and washed in 4 changes of sterile Water,
15 minutes each. Finally the kernele were aseptically trang-

- ferred to a sterlle humid chember as described below, :

Filter papers of 9 cm;*diemeter were placedAin
Petri dishes“of=fdﬁcm. diameter and sterilized in hot aiz
oven for 45'minﬁtee at 160°¢,’ The filter papers in ‘the
sferllized Petri dlshee were moieteﬁbﬁ with 2,4-D so]ution
of 0.1%. etrength., The kernels in the humid chamber were
kept for 2 daye, After that the germinated embryos (plumule
and radicle] were disseeted out carefully under the Sterio-
' microecOpe With fine polnted needle._ Care was taken to o
remove ﬁoeﬁ of the embryo tissues from the endosperm and

also not”to allow any part of the bran or endosperm to

[
[
/ /

it

adhe eton the embryc.



The semmta& enbryos i@lﬁm&é and mdicu) wWErs
suxface storiliced with 1:1@% merouric @hmﬁae for 15
EEG@&@&}, wm%z@d in 4 chengeo s:f gterile wobey for 19 minutes
each. Embryos (plumule and mﬁm&@} were then transferred by
& oterile ::ﬁérwgs $o the medium sud imubateﬁ for § dayn at

room Semperature and then ‘axanined.

Aftexr aapwmmg the aﬁzbryé one thixd af the
kemam at the embxyo end woe euﬁ zm& :ema:maﬁ An ordex to
make aure @ha% uo part of the en bryo aﬁhewa. The rﬂm&ﬁniﬁg
’gm?: of the endospern with. the bren was washed well in sterile
water, suxfaoe ‘aterilized and aulﬁtwéd s in the Cuse gf o |
plumile snd radicle. -

as 3&&0%6& 413

| Tox the imlmian of fungl fvom the m&ea@m. the
graine wexre ﬁ.m’ﬁ achusked carefully by hand gnd the bren
| yyl‘agex: ) wﬁyfm%ely soraped off with & a;eaig;«al. One third
'af thé keme}. with the mbr;w wes out and remveﬁ. ?zm_

veomaining pard ef the endoepera was, ﬁhm am:faee s;tex:ui%é

gnd cultured.

The percentage geraination of infeoted and control
seeds wos ﬁaa@a& in Petri dishes anrd also in pots of 6"diemeter.



Jeeds were sown at different Gepths of%blé”,‘
17, 1.5" and 2" in pots. Ten weeds were sown in cach pot,
When the seeds germinated, the ﬁoﬁagerﬁinataﬁ a6eds were
dug out, éaahea in storile watey and kam% in moiet chamber,
After three deys these noeds werg exsmined for the preaenee
of helmintgaagurium 0ggzae, The sesdlings wore kept wndey
observation upto the fourth leaf stege to note the number
- of seedlings infected,

S« Seed treatment,

. Infected secin were trested with diffarant

- orgeno-mercuric compounds and also hot water to determine

thelir camgarative effeet%veneas in 1mprev1ng gexmination
and reducing the incidence ofieﬁe‘ﬁiaeaaa in the young
seedlingsa,

Three hundred aseeis each of P#1, 23, PR3 1‘and
Fochuvith y both infeeted and eautrol, wers used fur evexry
%reatment, ke mercurioe tnngieid@a used were agrosan Gf.
‘ {1.5% &ere&zy}, Tafagan (6% mereury).‘eereaan (2.5% mereury).
In the case of hot water t¥estment the sceds wero pre-
soaked inAteﬂ water for 16 houwrs and then dipgad in hot

watexr maintained'at 5590, for 5 minutes,

* - The treated seeds wore divided into two lote.

One lot was aown in 6" pots st the rate of 10 sceds per pot.

feszade
D



The other 1ot wae yl&éaé in Petxi dishes. Seeds were sown
immediately after the treatment. - Ohservations were taken
ﬁgé*t:o 'fémrtn leal éﬁa’gﬁa ".m the potu. ‘.in #11 the cases, ube
“treated seeds served as contral. |



¥
£
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RESULES,

e ?ggﬁgnﬁgge infection of the éee&g naed.

Tn the hunid chazber 60.75 to 63.25% of the seeds
collacted from the disensed fields and 0.5 to 0.75% of the
gecds collected from mpparently disease-free fields ylelded

Helminthosporiom oxyuac,

then surface aﬁeriiiméa'aee&a wepe cultured on
potato dextrose sger, a higher percentege of eéeaa were
Lound i&fea%aas The perc&nﬁﬁge infection in the disenced
and s@nﬁr&& senfles were 66.5 £6 71.5% and 3. ?§ %o p.?sﬁ

reayseﬁmv&iy {Pable I}.-

other fungl 1ike Curvuloxia sp., Fuizopus sp.,
Penieillium op.s Agpergillus 6p., and Eigrasgera gD. Wore
_gleo found on s number of groins. . |

tho peed.

2. Glumes. | ,
On culturing, 66.75 %o 70.25¢% of the glumes of
infected graine 3§elﬂaﬁ ﬁelminthogyariﬁm,gggggg either alage
or in.aaameiati@n;with'aﬁh@: fungi. In the sample selected

' as control 2.25 10 3.25% of ﬁhe_glﬁmas yielded Helminthognoriun

oxyzae (Table IT)e.



62,25

Pgble I. = Percentage infaetinn by B cium oryzas noted on seeds in humid chamber
end in culture
VYariety. Yio.of Seeds with ﬁel%éiﬁ%hw@ riun oryzse($)
: geeds . » : . .
used. o | n D
: In humid chamber. . In culture.
PIB,23 Control 400 0.75 3,75
Infected 400 6075 T1.50
P9B.31 Control 400 0.50 3.25
| Infected 400 L6325 68,75
Fochuvithu Control . 400 L BLTS 3.25
Infected 400 66,50




- Table IX. Eemaﬁmge infection of the glumes by Meluinthosporius oryzae snd other fungl in culture

: '  Nowof Glunes Glumes = Total of - Pungus—

Variety. - . g ‘ . glumes  with with - glumes | free
_ , ~ . uaed. Heoryzse athef : -gith - glumes

| R et Amg 4

PIB.25 Control 400 3.25 35.50 . 38.75 61.25
 Infeoted 400 70,25 ATTS 88.00 . 12.00

PIB.3Y Control 400 2.25 30.50 . 32.75 - 67.25
| Infected 400 - 69.25 17.75 87.0 " 13.00
Combrol . 400 225 31.50 33.75  68.25

Infected 400 66,75 16,75 . BT.00 13.00



.Q‘

 The wycelium of Helminthosporivm oryzae wae not

present in the erbryos of rice secd exsuined directly end
by eulturing. ‘

6f the 4073 embryos of the infeoted cecds and.
4070 embryos of the tm@rﬁl sesds processed emﬁesaily ang
examined, only one showed the presence of nycelium. During.
chemical gmcamaing of the seedn, about 87.66 to 947 of the
smbryos were 'rmavcmzﬂ. One embzyo wiih myceliunm t?é's noted
in the infocted PUR.31 variety, It i poseible that the
myceliua belonged to eome other fungi. | |

' he resulte of culturing the embryos slso cons
fiyem the shove finding. @f' the 2179 embryoa cultured none
pryzee. It 18
therefore %o bte inferred that Helminthosporium oryzse is

showes the presence of Helminthosnoriun

" not cerried through the eubryo of the rice seeds,

c. Pran end endosver

- Buring am@ic&l ‘y@aasaimg the bren and endospern
could not be separvated intoct. Iut fungus mycelium was
observed in the bite of brem end endospern which remalned

after seperation of enbryos. (Mg, ‘ 2”"7)*,‘ -

, The koxnels of the Giseosed seeds after removing
the embryes, when cultured mhowed 62,25 to 63.75¢ infection



by Lﬁeliéintmggag fum orygae and 6.9 to B.75¢% infection with
atk_mf fungi. The kexnels of the seeds uped as control
ghowed 1,75 to 2,75¢ infection by Helminthosuor

and 16.2% to 207 infechbion by othexr fungl. The other
fungd obtained in culture wera Curvuleris sp., Khigopus
 #p., ond Peniciliiuvm an. (Table IIX).

°’£he infection noted eould bs due to the premonce
of the funpus in the endosperm or bren layer or both.

*z.?mzztygané per cent of the eﬁﬁaamrm of infected
sesds ylelded Helminthosporium pryzse elone or in aseoole-
tion with other fungi and 2 %o 3% yielézze’i other fungi in
culture. In the case of the mmyﬁe taken as control, the
endospexas did not yield H 9; jum oryzes but €.87
“4o 8.0% showed infection by other fungl. (Zsble IV). This
inéie&mﬁ ma'c the mild mﬁ'eetian by aimxnﬁhaagaﬁ% DI

notod in the secd used ss contysl wae gonfined to the

glumes-and %r@;m zggem.

i?hile mzaevi::g the bren, the superfieiel layers
of the endospeim mgh% algo have been Eﬁf“fﬂ?ﬁ?ﬂa einilarly
in some scede ot 1&&3*’&:, traces of bran layers mim% have
" beon 1eft, These would have sffected the reaults.



B RO

Tgble III.

Percentage infection of endosperns with brenm by i

elminthosporium eryzse and other

Pangi in cultore.

Ho.0f - PEndosperms ﬁnﬁ:&aﬁm and  Endosperms and

endogperns and bren bran with bran with
Variety. with bran with ﬁ.% and other fungl
uaed. H.oryzee other fungi : slone
) LAOnG - : ‘
% % G
PPR.23 Control 400 .75 1.00 18,00
. Infected 400 55.50 .75 8.75
 PEB.31 Contxrol 400 1.00° 175 20,00
Infected 400 59.75 %.50 6.50
Zochuvithu fontrol 400 1.25 1.00 16.25
| Infected 400 58,25 $.50 . B.00

w2,



‘gam IV. ?émentage infection of the endosperms without bran by ge&minthﬁamrim oryzae end

‘pthor fungl noted in culture.

?ariety.

Ho.0f

Endopnerms Endosporme  Total of

Endosperns

gndopperng  with with other endosperme free from

uped. H.oxysee fungl with fungi fungl

‘ & % ® &
TEB.23 Control 300 e 6.6T 6,67 63,33
| " Infocted 300 21.00 2,00 23.00 - T7.00
PR Control 300 . 7.67 7.67. 92.33
Infected 500 - 21.00 3,00 24,00 76 .00
¥ochuvlthu  Gonmtrol 300 . - 8.00 8,00 92.00
Infected 300 21.00 3,00 24,00 76,00




The results show that the mycelium of ﬁelmintﬁos»
Eggggg;ggﬁggg is present in the glumas; in the brsn layers
and aleo in the endoapéré. The glumes showed the highest
peraanxéga infection, nearly 70%. The bran snd the endosperm
together showed upto 63.75% infectlon while the endospern
showed only 217 infection.

3. Germination trialg.

The peréentage gemminatian of infacted sesds wae
lower than that of the control seeds in moist chamber and
also in pots. The percentsge germimation in the Petri dishes
was, however, slightly higher then that in the pots. |

e. Sermination of seeds in moist chamber,

Infected seeds in the roist chamber gavé only 82
“to 84% germination. Helminthosporium oryzee was predominent
in the non-germinated seods.. Gantpal seedn ga&e g7 to 99%
germination (Cable V).

b, {

Seeds msown at 0.5" depth gave meximum number of
plonts emerging sbove the soil level and those ot 2% depth
showed minimus number of plants emerglng above the soil

level, In the infected seoGe the rote of emergence decreased



Zable V. Parcentage geminatioxz of seeds in molist chamber®

Variety.

Ron-germinated

‘Germination. Germinated
- seeds with geeds with
H.oryzae H.ozyzae
PTB.23 Control = 98.33 0.33
| Infected 83,33 © 95.33 15.00
- PTB.31 Control 99.00 0.33 0.66
Infected  B4.33 57.00 15.67
Kochuvithu Control 97.67 0.66 0.66
Infected 82.67 50.66 . . 15.66

* Three hundred seeds of each variety were uged for germination.



Pable VI. Congolideted aﬁatement»of the results

Depth of on germinated seeds -
sowing in. _ - _ ' v
Variety. inches., Total non. H.oryzae oOvher = Total
‘ - germinated with - fungl - germinated

seeds.  othar alone seeds.

% ,-m%i',"ﬁ g

3 4 5 6

1 2

PPB.23 Control . 0.5 3.00 - .. %.00 97.00
’ ' 1.0 2450 : s - 250 - 897.50
1.5 3,00 . .. 3.00 197,00
) 200 f 2'75 .o . 2&?5 . ‘ 97025

T Infected 0.5 12,50 11.25  1.25  B7.50 -
N 10 12.00 11,00 1.00 88.00

S 1.5 13.00 11.50. 1.50 . 87.00

B 2.0 v 14125 .12025‘ 2400 85075
PTB.31. Control . = 0.5 2,25 ee 2,25 97.75
Co . ) 1-0 1.75 ee :"1.75 . ‘ 98025

| 1.5 - 1.75 X 1075. , - 98.25%

3 2.0 2.00 . ve . 'A2090-~- 98,00

Infected | . 0.5 11,75 10.00  1.75 88,25

. 5 1.0 11-50 . 9.75 1-75 88&50

‘1.5 13.00 11.75 1.25 87.00

L 240 14.00 ’ 12,25  1.75 - 86,00

— " ; l// - N - A 3 4 / .
Kochuvithn - 0.8 - 225 . 2,25 . 97,75
-_2 . - 1.0 : 2-00 . ea . QQQQ" 98099
Control 1.5 ' 1.75 ee 1.75 98.25
| S 2.0 2,25 e 2,25 97.7%

Infocted 0.5 10.50 . 9.50° 1.00 . 89,50
-~ ’ 1.0 ) . 11.60 ) 9.25 c . ’ 1-75 ‘ 89.90

1e5 - 13,00 "12.25 0 0.75 87.00

240 | 13.75 12.50 1.25 - B6,25

. For sowing;490 seeds from control and



© from 78.5 to 64.75% when the depth increased from 0.5 o 20.

The feilure of emergence was partly due to'pre—emefgence |
blight. Pro-emergence blight was lower atb 0.5" depth and.'
greater at ineressing depths. A high percentage of non-germi- -
.hateﬁ ééeas, when exsmined, showed the presence of‘gﬂggxggg.
Similarly o high percentage of blighted plants, which were

| killed at the time of emexgence or killed within four daye

' after emergence, showed the praaaﬁee of Heoryzee in the caae

of infected seeds. The seeds w;th'pr®~emamgence blight

showed the preaence of H.orygee predominently in agsoeiati@n 
with other fungl like Fusarium sp., Bhizopus sp.,Penleillivm sp.,
fgperpiliug ap., and Cuyvularie sp. The percentage of

seedlings which ultimately survived in the case of infected
éeeds aoﬁn at 0.5% 1", 1.5" and 2 depths were 65.2% %o .
70%, 66.5 to 68;?5}, 64,5 to eéﬁnhpd~63.§ to 64.25¢ reapectively¢(f
The difference is ﬁhﬁa not pronounéeﬁ. At Q.57 deﬁth, the ’
ﬁestaemergenoe blight was greater whorsss at increauihg
depthe the pre-emergence bvlight was greéter. {Table VI).

In the case of control seeds, the depth of sowing did not

practically exext any influence on %he percentage germination,

The seedlinge from the diseased end control seeds

were kept under observation to mote the leaf infection,

2y




of gerninstion studies at ai¥ferent depths.

[

o

Germinated soeds

, 7 ; . Pinal
; :?reaeézergence ‘blizht B Post-onergence blight ﬁggn&"
“H.oryzee oOther  Total ~H. ozyeRg Gther  Total peed-
wi fungi Fre- wite fungi post- lings
other . alone aner- other alone . emer-
fungi Zenge’ - fungi gence -
‘ blight : blight
% % % £ % - %
7 g8 9 10 11 12 - : 13
PO " 1.25 - 1.25 oa 0-25 (.25 95150
e | 1.75‘ L 1 -75 'y} 0-?5 0.?5 95'00
' 1. 7% ) ’ 1.?5 e se Y 95;25
we 2.75 - ‘21\75 o *y e . 94-30
825 . 1.25 . 9,50 10.25 0.25 1050 67.50
10.75 1.50 | 12,25 C 700 .o T.00 68,75
16.29 1.00 . 17.25 3.50 0.25 - 3.T5 £6 .00
19050 0075 ‘ 20 125 1-25 'Y 1.25 64.25
X 0.78 0075 'Y I | 0.25 Gozﬁ 96-75
e 1.5{} Lo 1-50 e 0.5@ 0-50 96.25
- 3425 o 24 .n .50 0.50 94 .50
* e . 3!50 ) 3!‘5(} LX) L X } L B J §4¢50
1€.50 1,25 19.7% 2,85 0.%0 2.75 €4.50
20.25 - 1.00 21.25_ 125 os 1.25 - 63.50
.. 2.25 2,25 v . ., 95,50
P 2,50 . 2,50 as .29 1.25 94-25
XY 3.25 3:25 'y} 9.25 6-25 945?5
[ X 3075 3'75 L ¥ ] [ X 3 oW 94000
9.75 1.25  11.00 8.25 025 8,50 70,00
10.00 2,00 12.00 8.00 Q.29 8.25 683,75
18.2% 2400 20,25 T 250 G.25 £3.50




if there 1o any. 10 to 13% of the plants from the infected
seeds showed Helminthosporium gpots on the first leaves. The
spots appoared nply ﬁf%éx @né leaves were fully unfolded.
Buring 2nd, 324 and 4th leaffetaggs'a much laxger number of l
plants shawaa‘leéf éﬁ@ta; “In the eontrol 1ok, Infection wes
not nﬁﬁéd on the first leaf. But infeotion wes noted during
2nd, 3rd and 4th leaf steges (Table VII). The infection
might have oceurzed from external sources. A1l the pluonts

wore kept ot one place exposed mﬁﬁ;ﬁar@, thézef@xe, 1iable

. %o ﬁaﬁgra& infection., I% is @maeibla’théﬁ the plants which

W

éhawéa apots on the firat lémf night have eantracte& the ine
fection from auﬂaidé;‘qgiﬁa 1&&313 from agﬁxas produced and
liverated from infected peeds in the pots. Dince there were
no epoto on the firet lesves of the control plante, infection
in the oubsegnent leaves in the seedling from the diseaned
seede ond slso fyon the agnﬁmai geeds, might have gpresd fism
the initiel infection in the first leaf. Fence the rvesults
can be teken to show only %hai the é@@&ﬁg of infected seeds

‘ean sbort infection.

Soed trgntment

Infected aeaaﬁiwhﬁn trooted with mercuric fungi-
eldes and hot waltor geve o higher percentage of germinstion
in pote and in Petri ﬂiﬁh&ﬁ."@hile untreatod éeeﬁa gave a
germination of only B82.33% to 85.33% tho seeds treated with

d
ot



Percentage infaction of sesdlings at different

13.20

22,80

Pavle ViX.
, ptages of growth, by Helminthosnorium oxysae.
Variety. Ho.0f " Plants infected(#)
. . seede ; - , —
Mngs © 49t 2na 3ra_ 4th
* leaf leaf Jeaf leaf
stage stage atage atage
PTB.23 = Control 375 .o 1.06 8.26 6,93
’ 383 l.; 1;%1 4046 §o§7
3?5 ow 1:86 4-?@1 5.86
370 .e . 1.35 - 5.24 15.98
Infected 282 13.83 22,70  30.14 36.62
272 13.60 22.06 30.05 36,76
261 13.41 21.46 31.04 38,70
245 13.47 22.04 32.25 - 41.63
PPB.31 Gontrol 376 .e 0.5  3.48  5.32
378 .e 1.59  3.99 €.65
3?2 a8 1085 . 30?? ' 512Q
366 .e 2.70 4.27 6.56
Infected 281 13.45 20.28 28,50 . 34.88
274 13.14 20.44  30.29 36,50
262 13-36 .QSuéé 30642 49.67
E§4 ) 13‘90 22.95 3&*31 QO.%@
'Kgaguvithu Control 371 .o Z2.1% 4,85 TO0
o 313 e 1.87 4,56 T«48
3?5 i.l 1.87 4.&3 3.27
_ 376 se 1.60 532 8,53
Infected 280 14.29 19.64  27.86 35,36
o 275 13.50 18,91 29,09 37.09
264 14.01 25,10 29,13 56,36
285G 31.20 39,20




20
i

| meieurie fungicides gave upto 9CH gexmination and thooe
treated with hot water gave upto 937 germinstion in Petri
diches (Fable VIIX),

In pote the germination was 82,0 to 84.64% and
88 to 89% for mercurie fungicides end for hot water respe~
octively asm mgainst 75.33 %o 7?.66%‘£cr untrected soeds.
(Table IX). | |

- In the case of the aaﬁple of ‘seeds which served

28 control, the improvement in the germination ee a result

of seed trestment was only very negligivle.

Ireating infected seeds with organc-mercurie
‘compounda aend sleo with hot water helped %o veduce the prinery
infeotion in the Joung secedlings. Seedlinga frmm_infeeted'
untresied seeds shoved higher percentage of infeotion and
those from treated meeds gave much lesser infection. Yhile
the ﬁercentage infection of peedlings from the infected un~
tréatea.seeds was 12.9 to 4.4 at the firet leaf stage, that
in the seeds treated with-éﬁgana-merpuria fungicides wes.
only 3.8 to 4.8, The infection percentage, however, was as
low a8 0.6 %0 1.3 in the case df hot water ireatment.(?able X)
The results show that the hot water trestment is better than
orgeno-mercuric compounds in reducing the primery infection
in the young seedling.



Iable VIII. Percentage germination of seeds ﬁraa;i;ed with varioua_ proprietery mercurio fungieides sna
hot water in Petri dish. 3 .

W N Sa% T

No.,of CGermination Cermination Cerminatibn Germination Cermination
Variet geeds of untreg- of seeds ' of gpeeds of seeds - of geeds
ariety. used. ted seecds. Ireated with treated with treated with treated with
' , ‘ “ggrosan GH. tsfapan ceresan kot water
£ % % % %
BB, 23 Control 300 97.67 98,33 98.00 96,67  9e.67
Infdcted 300 | 85.00 9033 90.33 89.33 92,67
" PIB,31 Control 300 98,00 98.35 98,33 97.33. . 98,33
| Infected 300 85,35 90,00  89.33 82.67 - 93.00
Control 300 96,33 96.33 (96,67 96,33  97.00 ‘
Infeoted - 300 82,3 88.67 87.67 89.00 - 91.33 |

* Mixing tmrmz,gmy' one part of agrg-am GH. (1% mercury) with 400 parts of seed by’:'-sveighii’.
w2 mgﬁmgg mﬁtgm. of seed in & solution of 0.1 gn. tafaman (6% mercury) in 100 ml.o0f water
~ for 30 minutea. ‘ : _
#%* Dipping 100 gw.of seed in 98 ml.of 0.1 ceresan wet (2.5% mercury) solution for: 30 minutes.
ke Pre-soaleing the seeds in cold water for 16 hours and then dipping the meeds in hot water maintained
' - et 55°C. for 5 minutes. ' : '




!

‘i | - |
Table IX. Percentage germination of sgeds treated with various prop?;etory mexcuric fungiecideg
end hot water in pots.

‘
5,y

Variety. No.of | Germinafign Germiﬁation Germiﬁgtioh Germiﬁg%ion Gexm?ﬁgﬁion
seeds of seeds = of seeds of seeds of seeds of seeds
used. untreated. treated with treated with treated with treated with

agrosan GN. tafasan ceregan hot water

% & % % .

PTB.23 . Comtrol 300 95.67 P00 9567 9633 96,33
Infected 300 . 75.33 83.00 ‘ 83.00 82.67 88,33

PTB.31 Control 300 95,33 96.00 95.67 - 96.00 95.33
Infected 300 76 .00 82.67 82.00 83.33 88.00
Kochuvithu Control 300 96.00 96.33 96.67 96.00 96,33
Infected 300 ?7.66_ 83.33 84.33 84.67 89.00

* Mixing thoroughly one part of agrosan GN. (1% mercury) with 400 parts of seed by weight.
*¥ Dipping 100 gm. of seed in g solution of 0.1 gm. tafasan (6% mercury) in 100 ml,of water
. for 30 minutes. '
¥ Dipping 100 gm. of seed in 98 ml.of 0.1% ceresan wet (2.5% mercury) solution for 30 minutes.
¥*¥% Pre-soaking the seeds in cold water for 16 hours and . then dipping the seedsg in hot water
maintained at 55°C. for § minutes, ' _



lable X. Percentege infection noted in the meedlings raised from

infected
compared with that of

PTB,23
In£E¢ﬁeﬂ'planta
Ireatment o ' ,
Ho.of Seede 18t  2nd  3pa  4tn No.of ' Seeds
seeds germi- leaf lesf leaf leaf @seeds geormi-
used. “nated - otage otage otage stage ngeds - hated
. R % % L R
T 2 3 4+ 5 6. 7 g - 9
Untraated 300 75,33 14.40 20,40 27.00- 35.00 300 76.00
Agrosen GN. 900 83,00 3.90 6,90 15.20 23.00 300 82.60.
Pafasen 300 83.00  3.80° 8.00 1770 26.10 300 82.00
Coresan 300 62,60 3.40 7.20 16,10 25.30 300 63,30
Hot water 300 88.33 1.00 4.10 12.40 26.40 300 88,00




the untrested gaeds.

wice aée;&af after ﬁxﬁ@atmnﬁ with ;aerauii,c compoundsand hot water,

PTHLIY

 Kochuvithu.

Infa#te& plants ;“ Infected plants.
Ry
',a%age .eit%ge *sﬁgge. at?gge . uged. na%ed at%ga @g@e stgge gtage
0 on w3 3 1#4" s 16 W 1
12.90 19.30 29.80 36.00. 300 77.60 13.30 17.60 '27;4Q"34,39 N
3,00 6.4 16,80 25.00 300 83.00 "4.eé}ﬁ‘?.2@ 16,80 24,80
4.80 7.70 15,90 27.20- 300 84,30 : 3.9@~ 8,30 15,02 30.04
4.20 800 17,20 28.40 300 50,60 As.@é 7.8 11,50 .és,e@ |
1,33 4,70 14,40 25.90 300 89.00 0,60 6.0 M98 21.00

o

by



The seed~borne nature of Helminthosporium orvene
hao been established by earlier workers like Tucker (1023)
Ocfemia (1924), Tto and Furibayeshi {1927), Tullis (1936),
Mortin (1939), Padmanabhan gt.sl. (1948) and Mexny (1957).
Suguki (1930) and Thomas (1940) found that infeoted eseds
formed the source of primsry infection. There is &leo
specific mention of the presence of myceliunm of the fungue
‘4n glumee (Douglas and Eygg@ 1940, Nokayeme 1943), in bren
(Ito end Furibayashi 1927, Hakeyame 1943) and in endospern
(?uéker.1§23g Padmanabhen 1949}, But in none of the reporis
there ie eny indicetion as %@'ﬁhethar the fungus is present
in the embryo of thé‘infemtion éesa. At the sanme tine
‘there are numerous reports of the low germination of the
infected asceds iédaker 1923, Padwick and Canguly 1945),
which could be improved by treating the aea&s with chemicals
aé hot water. f%his claim, in the case of chemicals,
. naturslly relses the qneation whe%her the fungms is afier
all aeeﬁuseate& in the aee&. 0n the other hana, the poor |
germinntion thet is associated with the infected seeds
points to the possibilities that the fungus could be present
‘in the embryo also. Vorking on the Stackburn disesse of
rice, Abl Cheeran (1963) has established that the m@aaltum

of the causal organism griehaggnig gggwidkii, is present
in the, embryo also and that this will rosult in



pooxr germination.. %0 some extent this tinaing has pzavided
the incentive for tha present inveatigatioa.

Ag & result of the whole embryo examination and
also culturing of the embryo in nutrient medinm,-iﬁ has been
found that the myééliﬁm’at'Hglmggtﬁaagag;um ozyzae ie not
present in the embryo., At the sume tine the infected seeds
: gave'anly a 1aw§r percentage af'geﬁminatian and Helminthog-
porium. g;zgggkeanld be detected on the Halority of the none
gerﬂinated see&a. %he nrﬂuemargance\and p@ﬂt-eaargence
blights were also found to o large extem; due %o H.oryzse.
The fungus, tbouga abpent in the ambryag,is praaent in the
glumea, bran ané endoagerms. % 19, therefora. poasible ‘

ﬁhat %he loae of germinatinn may be; due sither to the in- |
‘vasian of fhe embrya by the fumgus &t the time the seeds
hegin.to getminate or dus to the inhibitary aotian of pome
| ae%abolic praduots produced by the fungun. Orginigo (1956,
1957) dﬁmonatrated that in aulture gg;g;gﬁggggggygg_jmg_igu
'libarataa toxina which reauee the germinability nf rice
gesds and yxuéuce ahnormalitiea 1n tha scedliinge. Ile wag
alao aucéaesful in extraeting snd pnrifying the toxin,

which he namea aa Coohliobolin, ﬁowever, further proaf has
to be adﬁueed bafara concluding thaf éome such aubctanoea are
o d invnlvad 1nlinhiblting the germiﬁation of infeoted eeeas.-

co
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About 62 to 63%'56338 uged in this work were fownd
to be infected of which 214 carried the myceliun in the endos-
perm. The loss of geﬁminatian wng 22 to 254 and this figﬁra
apnrmximatea the percentoge of scods vith imfeuted endosperms.
Buﬁ to vhat extont these two are correlsted carnot be said
| with Qer%aintg with the exiating evidence. It may be pointed
out here that the mathaﬂruéeﬁ for detecting the presence of
infection of the endosperm has its draw vacka. éne technigue
xblléwe& for separating the whole embryoe was found unauitébie‘
for separating the endosperme snd bran layers intect. Some of
‘the improvements tried wara_alao'ﬁat satisfactory. Hence the
~ deternination of the pexeen%age‘infeetiﬁn had to be made ex-
clusively by culturing the endosperm. The method adopted for
the yrepawazién of ﬁpgwen&éeparﬁé for culturing was also not
very satisfactory and-eoula have affected the resulte. Infected
portions night havé been loat in some ceses vhile removing one
third of the endospemn fﬁﬁ eliminating the aﬂbry@; While
scraping of the bran, portions of the outside layers of the
endosperm carrying the fungus might have been removed., There
1s also possibility that minute treces of the infected bren
layers might have remained on the endosperns, though maximum

care wags exercised to ses that none of the above happened.

The glumes gave a higher percentege of infection
then by the whole grains consisting of endosperms and bran



layers without the emﬁryoe. éhe endooperms gave the lowest
infection. This points to the poesibility that after infect-
ing the glumeg the fungus graﬁuall& penetrates to the deeper
tiseues though 1t was not able to establish igelf in the

embryo.

@h@ depth of planting does not very much influence
the ultimate number of seedlings that survive. In the control
lot the difference is negiigible. In the infected seeds,how=
ever,geruination wée slightly lower at 2" depth. The maximum
differance in germingtion in the differont socd sémplea. at |
difforent depthe wes 6.5%¥. At higher depths the §re-emergence
blight incressed, but post~emergence blight decresped. This
may be due te the fact fham at higher depths the emerging seed-
linge take a longer time to come out, during which there wa
greater-dhsnee of infection.

Seedlings from controi seods showed no 1nféction et
the‘fiisf leaf otage, but those from infected seeds showed
12.9 to 14.3¢ infection. Infection of the firat leaf might
have originated from the infected seeds smovn. Infection in
' the subsequent leaves might have been continued from the
infected first leaf.

The results of the treaﬁment of dicezaed sends

with"mereurié compounds and hot water egrees with the findinge



of earlier vorkers like Higikado anﬂ Eﬁy&ké (?922, 1923)
Tullis (1937), Bernal Correa (1940) ang Padwick (1956 ).

In either cege the percentage germina@icn was increaged,
A1l #ne mercuric eamyaanaa,gave more or leso aimilar
results. Tot water treatment gave the highest gormination.
This may be becsuse, tho fungue present in the deepex |
tiesuaa of the eeed might have been aneaaaafﬁlly elinl-
nated with the hot weter treatment.



SUIIARY

The presence of myceliun of Coohliobolus miyebesnus
-Drechsler ex Dastur (Helminthosnorium oryzse Brede de haan) in
the different tiscues of the infected rice meed was determined
by direet examination of the embrﬁo and alsoe by aégaxating and
culturing the different tlssues. Yhole embryos were gepsrated
by using the techniques initially descrived by Popp (1958) and
Morton (1960) for the detection of ayceliun in whest and barley
embryos es madifiaa by Abi Cheeran (1963). This technique was
not suiteble for the seperation of the other tissues of the
Beed,

~ Three varie#iaa of rice aaadg with infaetian rang-
ing from 66.5 to 71.5% wers used for the studies with suitable
Aoontrala. The mycelium of H.oryzeae wan 7ot noted in ‘the
embryos w&en exanined directly and alan when cultured. It wos
present only in the glumas. bran leysrs end endosperxme. The
presence of the mycelium of the funguo in these tisgues was
determined by culturing only. fThe glumea showed the higheat
infection namely 66.75 to 70.25%. The endasé&rms with tho bran
ghowed 62.25 to 63.2%% Lifection. 'Eﬂdeaperms alone showed only
21% infection. |

The percenﬁagé of emexgence of the seedlings from
the infectod aeeda;was lower than thet of the control seeds.




The demage in the first inetance was found to be due %o the
fallure of the seads to sprout. After sprouting, sone of
the seedlings were destroyed by yzeéamergaﬁée and pogt~cmer~
gence biighte, Flenting the seeds at different depths of
D" %o 2” phowed that pre-omergence blight was lowor at

* lower depthe and greater ot 1ncreaaing ﬂenths.

| Seedlings from infocted seeds showed 13.45 to
14.29% infection at first leafstage, indicading thereby that.
prigary infection can resuilt from sowing infected seeds.

The percentage gegﬂina@ian'of*thé infacted soeds
was inoreased by €£aa%meﬁta with orgenc-mercuric fungicides
and with hot water. All the organo-mercuric fungicides gave
more or less similar results. In pots the germination of
troated seeds was 62.0 to 84.64% s againat 75.33 to 77.66%
for untreated infeeted soeds. Hot waber treatment gave the
‘highest percentege of germination namely 58 to. 897.

Treating infected seeds with organo-mercuric
conmpounds end slss with bot water helped to reduce the
primary infection in the young a@aé&i&gs‘



OBSERVATIONS ON A_SALTAN? SPRAIN OF Helainth

_Introduction,

During the course of the isoletion of Helminthogy-
gg;gh”_ggxggg from infected rice kaxnala. on potato dextroae
agery a aector of a darker hue was observed in a colony grown
out of the rice kernel. This arcs wap imnediately examined
and transfers were made on potato ﬁ&#txpee‘agat glants glince
it appeared %o be a aﬁltanz. The saltant strain was compge-
red with the parent strain for itg anltural characters, sporu-
lation and paexmgenmzty. "

Saltationsin Heiminthopporium oryzae have been
frequently reported by eariier workera. Matsuura (1930)
observed an islend type of ealtation in J.oryzee by which |
the black thick mycelium of the fungué weg transformed to a
white slender typa, The dﬁangc rauained conatant in various
nutriont media. Hiroe (1937) found the development of dark
sectora on pale colonies of the fungue end vice versa. e
also observed the gradual or suiden raversion to the parent
form, Chattopadbysy and Tas éup%é (¥iss) (19%8) have induced
seltation by subjeoting the cultures of the fungus to diffe-
ront temperatures. They foumd 26°C, to be the optimum tem—
perature ot which maximm saltation ocourred. They algo
found the reversion of the seltant to the parental strain,



i
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Generally the 'agémiaﬁm in the seltants is mniééreﬁ %o be
fower than that of the parent strains. Yateuuza (1930) found
no sporulation in the saltant. Chathopadhyey and m fmpta,
(i) (1?‘5@’: found that conidiel ymﬁue%ien was pmtieally
abgent in vthe.' asgmama . The very feva conidie xamﬁucaé were
snaller thien the normsl.

N

%ngm egme melm;es of ﬁhe mitaat vaére mintaineﬁ

’af; r(wm tempamﬁum anﬁ it ws amagamé to the psrent strein.

'.?.’ha i aalmt azmﬁn medntained its charscteors and reversion to

the @mm ma:m am not ocour on sub- culturing. ¢he two

o atmima wem grovn sﬁ.ﬁa by gide on :mar extract agar, Dat-meal

'agam gm*ea’sa aaaﬂsmm 8ZEY, aaapeek’a agar and Richard's agar

me@f.a.’ a:m all the media the rate of growth of the saltont wss

sluw ‘&han »*bimt i}f the parent etmitz (Table XI. ?i&.wﬂ‘l?}.

L m r@oelmm of the ealt'am waa mueh éarker in

awmamze thzm the @mms ptrain, The aezriai myna‘!ium af the

I8
samwg&’ sﬁmm wag only sg;araely developed, while the gmrem:

s‘tram ymduead %mc‘c ﬂ.uffy serigl myaelmm.

f ’ ’ _ | @h@ paltant. eﬁm‘in syemaataﬁ pmfusaly where as
‘fhe pamn‘*s strain was onlz; epa@ringly agaru},ating. On the ‘

/" 1eaf extract agay mediun the apnnﬂation was not pmfnaa. ’



Table ¥I. Growth of the salgam: streln of Helminthesnorium gryzae on differant medisn in
five dsys old Petri plate cultures as compared do that of the parent strain

{(in em.)
Leaf extract Oat-meal  Potato Czepek's  Richard's
BLHY . BRAT. dextrone ager. - agar.
. o BEAaT.
Parent strain ' 6.42 - 6.35 4.20 3«90 | 80

Saltant strain 5.70 S.30 %430 2.90 2,77




+4

e
b sy

The conidisl characters o€ voth the étmma were

' gtudied by teking conidie from 8 deye old cultures: Two

hundred spores were measured in cach case. Z%:t wog obperved
that the conidia of the saltant atroin was diotinetly longes
f-han that of 'Sha Wen% strain. They neesured 35,0 P to
‘!22.5 Ve in Mngm w‘.!,th an everage of 83,5 e while the
aoniﬁia of ﬁha ;aarazx% sﬁmm ma&mmﬂ& 21.0 Y to 98,0 Ve in
19:13%31 @i&h &m ave:?age af 66464 s There was no slgnificant
difference /. in bmaﬂth ag well as sepiation between both
the stminm { abm mx %ﬁg.ﬁ a&m& ::m

@h& 'ga‘bhog«mnmﬂy of the szliont etrain was come

pared wiw *Etmﬁ Qf %he mlmnﬁ strain by artifiecial inoccu~-

E.a‘bian m& wia& see&lingga.

1’@ ;/. _. 1

s ﬁealf?;hy zmﬂalings of Wg.@ rice mmty grown

“in g@%ﬁ wem mmmea with ‘im%h the streing of the fungus

saym%e&y, whm ﬁm gslm%e wexe 20 days 0ld having about 4

19&%3 aic&. %“m p@ﬁa each eantaimng 5 glmta were imeu-

/f/

lataﬁ”wiﬁz zmn i:he; ﬂtmma and 4 pcﬁre were kept ag control.
Tho agwa suapm&iem were prepared in atarne water from 10
&agg @1& emumrea growa on potato dextrose ager in ‘?atri. aishes.
ﬁm auayenaiam were standardised to contain between 55000

to Ml swms per ml. Spore suepencions wem gprayed on



agle FII. Gompariaon of the conidisl size of saltent and parent mmim of H@lminthngwmum
mexﬁm Lron mxlmre m& lenf.

“Farent.

, éﬁ;ﬁa Length in m Breadth in Y Length in Y Broadth in M
| Haxdi~ Hini- Avers- HNami- Nini- Ave-  Saxi- Mini- Ave- Mewi~ Hinie Ave-
. mum,. Hille g0o T, Nub. I . T a8 Bl B, rege
s 105.0 40.25 74.06  17.50 10.50 12,92 87.50 42.00 62.04 15.75 10,50 12.84
8 122.5 35,00 83.59  17.50 10,50 13.75 98,00 21.00 66.62 17.50 10.50 14.40
12 105.0 52,50 81,48  19.25 10,50 15.11 67.50 35.00 66.33 17.50 10.50 13.58
16 105.0 31,50 84,11 21,00 7.00 14,68 ° 91.00 21.00 65.31 15.75 7.00 13.61
20 (M0W5 35.50 7218 2100 8.75 .50 B7.50 350 66.68 17.50 10.50 14.98
' Teat | 105.0 63.00 B2.51 1750 10.50 13.93 S7.50 27.00 72.33 17.56 7.00 13.75
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the oeedlings by means of an sboulser at the rate of 5 ml,
per pot, The oonirol planﬁa ware spxa&e& with gtarile water.
Zhe inoculated as well as tho contol pots were kept in basine
contalning % inches of water and covered mith bell Jars.
Bymptoms of infeetion apyaaré& 24 hours after inoculation,
prarvatiana were noted at 24 houre, 48 hours znd 72 hours
after inoculatlon and the spots were coumted (Table XIII).

The resulis show éhat iha saltant atrain is much
more virulent than the pm‘enb' etrain es evidenced by the
nunber of spots which appeare& on the rine aaeﬂlinga. ALl
the eontrol plents remained healﬁhy.

The ealtant strain s ih%aééaﬁing in that it 1s
very profuscly sporuleting and more pathogenic than the
parent etrein. The spores are also longer than those of the

parent sirein.



Pgble ¥III. HKumber of spots produced by the'ealﬁant and parent strains of Helminthosporium orygese

on rice seedlings.

, &#erage Ro.0f spots pér plant.
Pime. No.of .

plaents ' - Saltant - , - Parent
1ot 2nd  3rd  4th  Totel No. 1st 2nd 3zd&  4th  Total Fo.
- leaf leaf  Jeaf leaf @ of spote leaf leaf leaf | lesaf of spote
. , : ‘ per plant . S : : per plant ,;\
24 hours 20 14,20 27.60 73.20 123.20 238,20  9.6C 22,00 43.60 84,50 159.70 0
48 hours 20 17.70 34,60 84.80  129.40 266,50 12.20 30.50 52.40 93.60 188.70 DQ
72 hours 20 20.30 37.40 ©8.80 131.90 278.40 15.10 32.16 ~ 57.06 £9.60 193.92
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Pig. 2-7. Microphotographs of fungus mycelium in the bran.












Pig. 8. Hicrophotograph of the conidia of the parent

strain of Helminthosporium oryese.

Pig. 9. Microphotograph of the conidia of the sal tant

strain of Helminthosporium orysse.







Feb. io. Growth of the parent strain of Helminthosporium orygae
on rice leaf extract medium.

Fig. 11. Growth of the saltant strain of Helminthosporium orysae
on rice leaf extract medium.






Pig. 12, Orowth of the parent strain of Helminthosporium
orysae on Oat-meal agar medium,

Pig. 13. Growth of the saltant strain of Helminthosporium
oryzae on Oat-meal agar medium,






Pig. 14. Growth of the parvent strain of Helminthosporium
oxyzae on potato dextrose agar medium.

Pig. 15. Growth of the saltant strain of H
oryzae on potato dextrose agar.






Pig. 16, Orowth of the parent strain of Helminthosporius
orysee on Czapek's agar medium.

Fig. 17. Growth of the saltant strain of lHelminthospo:
orysae on Csapek's agar medium,







Pig. 18. Growth of the parent strain of Helminthosporium
orygzae on Richard's agar medium,

Pig., 19. Orowth of the parent strain of Helminthosporium
oryzae on Richard's agar mnedium.
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