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SHERATUCTION

S%ackhurn discese of rics, caused

by Prichosonis padwickid Grnguly, wae fired recorded

in Indla by Padwick and Ganguly in 1945 as aifectiling

sarheads and grains. Padmanabhan(1949) found that seud
infeotion ip cerdain varilsvies can exlBend upto 76 per cende

In %he U.Ssfs from where the disease was Lired reproricd,
Pi00s1e(1922) and Tulie(1936) found thav the discame
can ceuss conoidarable damage bo greln before and durlag
BLOraLte

The disespe ig wide sprecd in Kerala
and cecurs in the first and seeond erops, but the grealest
danage 1s done %o the sscond crope. DBEventhough the discase
was provicusly sopeidered only of minor inportence, vhe
damnge Gone in recent yowsrs i considersbls. The greabost
fonage 19 done 4o the graing, causing discoloupration and

chaffiness.

The inpordance of Z.podwickil as @

greip infsoting organiom wes esgtabliohed by earlisr workers
1ike Tulin(1936), Martin(1930), Podwick and Ganguly(1946),

Padmanabhan(1949), Dungleourt{1952), Heath(1956),
Suryonereyena gb 21(1963) and Abi Cheersn(1963).  Although



theoe workers obzerved that the sesds were attacked by

B.paodwickii, there is no report of the atege oy stages

of secd maturity during which vhe maximum iniection

could ocour.

Since the soverity of the disense and
resultant effeot on ssed quality depend in nert on the

time when infection ocours, it was consideresd nscesvary
to detsrmine the most susceptible stape of srailn maturity.
This wus dome by inoenlating earhends at differest sitages

of maturity.

An atternpt was also made to £ind out wheiher
the percentage of embryo infecition has any bearing on
the stage of waturity of the graims st which infectlion
take vlace. This was done by separating and sxamining
the embryos of different lots of seeds by the metrod
desoribed by Abi Chaeran{1963) and also by sesd germinatlon
Tenten,

The cultural caarscters and the sporulation

of the organism in different media were also otudiod.
During the course of this work a profusely sporuvlating
sal%ant sirsin of T.padwiokii was obiained and this is

deperibed separately.
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ReVITY JF LI ATURT

In the early obssrvetions on Stackburn disecese
of rice, spores of the causnl orgonism vere not observed
by Godfery(1910,1920) and by 7Tisdale(1922). The fungus was
seer 50 produce a white nycelium and oinute, black sclerotisa
on lenves, seedlings, ond seeds Tisdale(1922) lound that
different straing of the fungus varled morkealy in eime and
numhera of sclerotia Zormed end ia the intenaity of rroduction
of pink piguents. He thought thot the fungus forned conidia
which caused leol infeetion, but it was not uniil Tulig
pblished bis aceount(1936) that o conidinl stage wao definliely
¢ogablisheds He tontatively indentified this siage an

Trichoconio coudatalApp.&.0ir.) Clem.

Canguly(1947) studisd the disezse in detail and
found %hat the spores of the Indian struain were coneiderably
difierent fron those of T.goudata({ipp.& Str.)Clem. and described

it as a nww speclss of richoconis, Srichoconis nodwicklii Genguly

T A > ot

wlth the following descripitione.

Myeeliun well developad, profusely branched,
hyaline at youns stage, noture hyphae creamny-yellow;5e4 o 597/u

thick, sepiate at regular lntervels of 20 - eﬁ/u. branches

arising at rightangles to the nein axie and conairicted ot
~

the polnt of origin, the first seostum being plcced just near
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the point of origin. Selerotia black, almoat apheriecal,
partly ombedded within the host tismus, with retlculated
walle and connacted by fibrils, measuring 124(52 -195) m.
Condiophorss, not sharply distinguishable from maturs
nyphae, partly orect, 100 - 175/n long and 3.4 to S.Tm

broad, apex monosporous. Conidis clongately fusold, with

& long appendge at tho tip, nonedecléuous, 3 to 9 sepiate,
exeany-yellow, constricted at septa, thieck walled, siralght,
with oecond or third cell from the hase lorger than the
rast, 10342 = 122/u long including the appencege and

Be§ = 19.%/& broads apuendage at the tip of conldium is
almost equally as long as the comidium proper, rigid,
geptate, 2 - 5/u thick, stralght or sllghtly curved.

Ganguly{1947) cerrisd out inoculatioen
exparicents on 180 plants each of asven varieties sf throee
different age, by spraying with spore suspensgion and by
placing mycelia on unwounded lesvesa ond lenves wounded by
pricking. %he results showed low infeotion rates
throughout. There wis no evident correlution betwesn the
age of the seedlinge and thelr susecepiibility to the
pavhogen. %he inoculation by wounding was most successful,
laaf spots confined to small ares appearing within three
to five days, by the other methods after 9 - 12 days. By
this experinent he proved that the fungus was a weak

pathogen when infeoting the leaves. Johnston(1958) also



in his inoculation teots with this fungus got only a low

rercantace of infections

The gced=horne naturs of the Stackbuzn

diseuse of rice has hesn reported by meny Wworkers.

Tulis(1936) reported Trichoconis enudnin(fipv.% str.}Clem.

28 one 0f the organisme csusing discolouration of rice
greains in United Stotes. M.rsin{1939) mode isolations
Zrom 1200 wffsesed kernels sterilized externally with
nercurie chloride nolution{111000), and found that fungi

like Helminkhosporium oxynas, Fusarium ep., T.coudate

and Hleroapora sp. wers obtained Irsquently in culture.
Padwiclk and Goanguly(1946) reported thatb out of 40 rice
seaedn of normal or discoloured appearence OWNH, 1 Rouse
tubes on cebton sovked in diotllled water 21 failed Yo
germinate, and ol theos oix were found $0 be contaminated
by Heopyzpe Tour by Quruvulards lunats, seven by D.caudoba

and four by comnon movlds, Sanguly{1948) detecteu the
sclerctin of the fungns in ihe endosmegn and oboerved ihsb

the seedlinpge emsrging from wnfeeted seeds under laboraiory
condlyions, becams rapidly infected, and wshe coleoptile,
the first leaf and the roots were Jluooloursd and bore,
sclerotin in the lissues.

Padmanabhan{1949) reportsd thet

Trichoconis padwiokil was the nradominent Dungus obiained
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on oat-mesl &g from the interror of @wternally henlthy,

sarface sterilised rice grains. It ocoursd in 51.3 to 76
pereentage of the poeds. Tt was reporsed from the
Central Riee Ressarch Institute, GCuttack(1950-51) thot
Z.padwiciil wos one of the main fungl causing rice

grain spodting.

Bupgioourt(1952) found that {.padwickii was
the dominent fungus on rice grains in Indo-Ching.

Heath(1956) lasolated T.padwickli from six saaples of rice
graing collected from different loealiiies in Nalaya.
Johnoton(1958) isolated Z.padwiokil from 7.9 por cent of
she grains in the sumples ol rice sesds from Tive

localities in Malaye.

Suryenarsyona gt a1(1963) obwerved spores
of Topodwickii in centrifuged rice seed-washings. They

also isolated the vpothogen both from unsserilised ss well
a9 surface sterilized seeds. Infection was also observed
on the nesds germinated on gterilized moiet filter paper

and in sterilized sand and it woa an high as 30 per cent.

Abi Cheeran(1963) lsolated Z.podwiokii
from all the tlssuss of the infecbted grailns, lncluding the
embryos. He also recorded & low perceniage germlnation of
infected sowds.




Separation of embryo by chepienl nrocesaing.
Only few reporis are avallable,

regarding the detection of fungus mycelium in the whole

enbrye by chemical processing. Skvorizoff(3937) separated
the embryos of wheat greing and steined them with analine
blue to detect the presence of mycelium of ihe loose smut
funsus, Slpmonds(1946) deserlped e sugcensful method,
with whole embryo mounis, for loose amut determinction in
wheat and barliey. Rupnel(1980) and Russel a«nd Popp(1951)
showed thot theso tests hud & high correlation with green
houss wud ficld indicss. Iater, Popp(1951,1958 and 1959)
described an improved method Zor detecting loose smut
mycelium in whole embryos of wheet and barley. The embryos
were separated by boiling the kertiels(buriey %0 min.,
wheat 1 br.) in 3 per cent NaOH + 12 per cent water gluss
and 0,04 per cent detergent, then floated off in more
woter glacg. To clear they were boiled for 45 minutes

in 12 per cent ethanol+ 15 per cent Wadil, wished, heated
agzuin for one mipute in 331 ethapoli glacial acetic acid,
and finally for 1 minute in 45 psr cent lactic acid.

They were then heated in 45 per cent acetic ameld containing
0«1 pepr cent trypen blue, sxcess sitaln belng removed by
final heuting ond mounting in 45 per cent lactic =cid.
Horton{1960) deseribsd a ouick method for prepuring barley
wmbryon for loose smui examination. About 600-700 barley




kernels vere bolled to o gelutinous mass in %00 nl wuter
with 25 gm HadH + 70 nl comrercial sodiun silicate + a
drop of deterpgent. The embryog were then seporated by
cebrifuging in 50 ver cent aqueous solutiosn of sodium
silicate. Chey were then woshed in two changes of wuter
and cleared by bolling in loetophenol for ten mimiien.

By uring thin method Malick and Batts(1960) studisd the
location  of loose smut oycelium in the infected embryos
of wheat ane barley, Kavanagh and Muaford(1960) modified
Popp's method ol detection of loose smut myeeliun in
bariey embrycs for = routine observaition. In o subscquent
paper Horton(1961) dercribed a techniqus with tryvan
blue and boiling lactophenol for de-tecting mycellum of

Ustilaro pudal(Jdems. )iostre in bacley eabryss. Abi Cheeran(i963)

wags able to denonsisate the prensence of she myeelium of

Lraichoconis padwickii in the embyyo of rice oewdn by using

the techoicue of Popp(1958) :nd Morton(1960) with sultable

modifications,




MATERIALS AND METHODS



MATTRIALL AN MUIODS

1o Isolation of the orcanism

Single spors lsolabe of Trichoconls padwickii

wore mnade from infected plos leavos and gralng collecbed

from the Agricultural CGolleys Farn, Vellayanie.

Infected graing and leaf bits were washed in

reveral changes of aterile wate~ and than placed dn

sterlle molst chasber for sporulation. After 48 houvs
apores were scrapsd out by meano ol a sterile gealpel and

& spore suspenslion was prepared in sterile water. Opo

drop of the spore suspsneion was transferred o melbed
agar{2 per cent) in test tubsas, with the help of a sterils
transler necdls. Two drops orf 25 per cent laesic aecid
golutlon were then added to the meited agar Lo avoid
bactirigl contamination. The tubes were thoroughly agitated
and the coulents wers ploted in storile Petrl dishes. The

Potrl dishss were incubated at room temperaturs for two
hours for fthe germinatlon of the sparsse The dishes were then

inverted and viwed under She low vowsr of the microscope.

Singie leclaed spores were racked with ink, and

azar dbits containing single spore were tranglerred to

notato dexirose agar slante by neans of a sterile inoculstion

loop. The fungus was nailnteined on ost-meal agar with
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veaot tabdlets since thism nedium wos found to support good

growth and Bporulation.

2. Growih and gporulation on solid medla.

She Tollowing amedie were used for tale

exparinent.

Potato dextrose aagale

Peeled potato 200 gm
Dextrose 20 gn
Agar agur vowder 15 gm
Digtilied water 1000 md

Ontemneal asar wlth yveast toblaets.

SRR S oL R e B AR A

Qo b-menl AD £
Yeost tablets 15 m
sgar Bear povder 15 gn
Diatilled woter 1000 @l

Gzanel's aras.

Naﬁns 2,00 gn
33%24?04 1400 gm
Tel 050 am
Bty 0.50 gm
FaS0, 0.01 ga
Suerose 30.00 gm
Agar agar powder 15.00 gm

Distilled woater 1000.,00 md
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Hiee grain extract amar.

Rice grains 60 gn
Agar agar powdsry 15 gm
Dietrllizd water 3000 md

Preparation.

Bixty pn of the whole groins vere powdered well
oad steamed in 700 ml of distilled water for one hour. The
extract ves then decantad and filtered through muslin cloth.
Fifdeen pm of ggar sgoer novder was melted in 300 ml of
distlllad waver. The two solutions were mixed together and

made up the volume to 1000 wl.

Hogb=lenl extract agurs

Ries leaves 200 gm
Agar ager vowder 15 am

Distrlled vaber 100Q =i

Erenarntion.

200 gm of leaves were boiled in %00 gl of
distillsd water for one houwr, The clear solutlion was dscanted
and filtversd. Agar{1s am) was melted in 500 al of digsilied
water and nixed with leaf extract, lNade up the volume

o 1000 ml.

Standard volume of 1% ml nedis were diapensed
in test tubes and the tubes wers plugged withk cotion wool and



sterilized ot 1% 1b preoswre for 20 minutced.
The ¥ of all the media were sdjusited to
six belore cutoclaving.

The comparative growth of the fungus on
varioun media was giudled in the following manner. Yhe nedia
were nelted and poursd in 10 cm Petri dishes(15 ml each)and
allowed to sets A four m m culture dise of the fungus, sus
with a sterile cork boyer from sctlvely growing recion of
0 wWegk-0ld culture grown on oat-mesl agar with yeast tableta
Fes placed i the centre of the mediam in Petri dish.
The dlshes were lncubated at room temperature and oovservations
on the grouih rate of the Tunpus, morphological as well as
phygiolosicesl characters 1lke pigumens vroductlon in the nediunm
wers mede.  The rate of growth of ihe fungus was obiained
by mesgurige the dlameter of the colony svery day from the
second day aftsr inoculalion upto nine days. By chal vime

some of wne coloniss juot reached the gdge of the plaiao.

The intensity of sporulation wao Geternined
ap followas

A jour m m ager dice from elpht dey o1d eulture wes
put into two 1 water and agikasteds One drop of the
apore susr»enslion wes placed on & 8lile and obperved under the

low nowar of the microseope.The aversge of four obeerveilions in
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a ovlony was tekten and the sporulation was graded as fallowsﬂ

Rumber of snpores in a field, Crade.
50 and above Good
26 %o 49 Savislactory
10 to 25 Sparse
Below 10 Poor

Py measurements, conidiophores, counidia and
mycelia were falten from eight day old culiures. Vater

mounts were used.

3. Gerainetion 0f gpores.

Spore germination in fap wabte., disillied
water, rein water and rice leal exiract were studieds One

drop of spore suspension was taken on each elide. Slides
were carefully inverted and placed on two glass rods kept
in Pesrl dish with & molsitened filter vapsr al the boiton.
These weres incubated at room temperaturs and observations
wers token at intervels of two hours for e period of elght

hourse

4. Pathorenicily tost.

The voarlety of rice used was Talnon-3. |

Seads were obtained from Agricultural Oolluegs Parm,Vellayani.
|

J
The pathogenicity of the fungus was tested '
by inoculating rice scedlings and sarheads. The meedllngs



were inoculstad by the following nethoda,.

1. Spraving the plants with e spors sugpension
from eight day old culbure.

2. Spraoyaing the plapis with o opore susrenslon
prapored from noturally infeoied grains.

3. Placing nyesliasl bilds from eight day old culbure 2,

oa the leaves with and withous injury and covering with

aterile moist cotton wool.

Inoculatrions were done on seedllings ralged in
eayvhern potes filled with o sixture of coapooty and soil. Foup
seedlings were raiged in ¢och pot. 20 aay 0ld swedlings,
nhaving four leaves sech, were used for isoculatlon. The
contirel plunts were aprayed with oierlile waters ALl the
incculations were conducied alfter six P.0G  The inoeulseted
sesdlings wers coversd with polythene bags for 6 hours.

Phe pots weve <ot on cenent basing and swo inchsy of water

wan melnteiced 1o 1%

arhead inoculs.ion.

Phe wtrhe.ns were ibocunlated at four siages of
Aotuyrier.
1. Flowering stage
24 Milky otuze
%. Dough singse

4. Mature stage




The sarhesds wers ilnoculajed by dioplng them in
gpore suspension. The earheads of control plunts were dimped
in sterile wacer in o like mennere. Incculaded and control
sarhsuds were covered wiih polyihens bags for 36 hours,
Chasrvatlons were talten at the time of hervesting of earbesds
aid the percendtage of chaffy grains, laofecied full grains

and healthy gralns were recorded.
5. Swed pevmiasiion

Gerninaticn atmdies wore conducted using infected
seads collected frowm four sels of incoulated viants vis. thosge
inpeulated ad Llowering etage, miliky etage, dough stege and
mature stapgs. Seeds {ron control plenis, colicofod at the
roopeetive sloges were olsbo used s $he contyol fopy the

gerninagtion study.

Twenty secds were plaoced on molst £ilter puper
on each Petri dish. The Pebri dishes were kept at room

semparature and germlnation counts were taken alter five days.

Swenty seeds ware nown ik ssch polt. The pois wers
arrauged in canent basine and dwo inches water wos saintained

in i%. f©Cermination counts vere inken aftor seven GBYSe

6e Dehection of funsal wyeeliun in rice whols enhryos.

Thrsw lots of infected prelns were used fopr this
purpose. Bach 1ot wao eslleoted sepnrately from the eachends

inoeulated at different staces of paturlsy vizm. fiowering svege

nilky stopge and dough sipge. The embryos were separsaded by



cheniend processing %o deveet the mycelium in the onbryos.

Phe techniones d¢geribed by Popp{1958) and
Morton{196Q) for the deitection of mycelium in the wheat
and barley embryos with modifiecatlons supgested by
Abi Cheoran{1963) for separablion of rlce whole smbryos
wores Lollowad.

Kurnels in loss of 250 wers placed in 1000 ml

baokers contaising 600 mi of an sxdractlon solution
havisg woe Lollowing formula.

Sodiun hydroxide 60 gm
Water G600 my

Sodiun silicate
{Corwaeroial Liquid
glasg) 84 @

Tespol Pewr daons

The Wornelis were itigorcusly bolled ip the
extrachion solution with osccasaionsl sitirriug for one
houre The volume of the gnlution was neinisined conetand
by periodical addition of ho$ distilled water. Affer an

nowr chie bolling ewbryos got detached fron tho kernels.
Ligeid glass was lmmedistely nddcd to the
above solution in tne beaker and it was slinhily stirred.

511 embryes got floated. The fleated smbryos were skinmed
off for furituer procosping.

The erbryos were washed twice in hot distllled
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water, theh placsd on bthe surface of a 50 per cent

solution of sodium silleate taken in cenirifuge tubes
and vers centrifuged for two minutes at 4500 LeDes

Phls removed all adhering pariicles frow the embryos.

Afzer washing, the enbryos were btransferrid
%0 & bleachips solution with she following formula

which was sdopted from Anisworih and Sampeon(1950).

Hydrachlorle wcid{Con.) 25 @l
Potoogium chlorste S gn
Distilled water 75 ml

The embryos wers kept in the above blesohling
solution Jor two hwurs. Then the blenched enbryos weres
renoved, thoroughly washod in several changes ol diatilled

water and the exress wajer wias dsecanted.

The bleached smbryos wepre then treated
under £ive 1b preosurs for an hour in an aguepus solubion
contalning 15 per cent sodium hydroxide and 12 per cent
aleohol and then shoroughly washed in several changes of
hot dletllled water fox about half an hour. They were

further olesrsd by kesplng them at #ive 1b pressurc for
one o two minutes in & 331 nmixturs of rectified epirit

and gleclel scetlc acld. Finally they wvere heatee at

five 1b pressure Lor one winute in 4% psr cent lscbic acld.
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Tae cleared smbryos weze plagced in the sioining nolution
and hewnted for 15 minuies at 10 1b pressurs. %he steiolug
sointion was the one whad was used by Poop(i958) and with

ths Lollowing formuln,

Clacial acetic acid 45 wl
Trypan blue 0.1 g
Uater 5% mi

The embryos were then placed in 45 per cent
laetic aoid and heated for ons minute at five 1b pressure

t0 ramove the egoose gbalin.

The infeebed enmbryos eould ewnlily be detsemed
when thev werse exanminea under stereomicroscops on acount of
#he duep otalp. The pon-infected embryos fook omiy e light
ahain.

The ptalned ombryos wers nrranged on a

3% % 1¥ nleorosconie slides in rows with the bhelp of a zero

point carel haly brush and mounted in 45 per cont lactic acid.

The infected embryos were classificsd on the
baslisg of the extent of the tissues invaded by the mycelium
irraspectlve of the denalty of mycellal growth. An srblirary

seala was adopted in order to place the infection ralilnge

or o numerliesl busis. *his mcals was %the same sa thai

sugrested by Popp(1951) for determining loose smut infection



on wheat

Grade 14

Grade 23

Grade 3¢

Grade 48

Grade 51

crbryos and 1t is given balow.

Traces of myceliur in the enbryo.

About one fourih of the embrye invad 4 wibh aycellusm,
Anoun” one holf of she embryo invoded wish

nycalivm.

About threw fouprén of the embryo invedsd with

ayeslium.

The whols of the embryo invaded with myeellum.



RESULTS



Te Yorphologlesl oharacters of Ixichncopise podwickii
i _culdice.

1. fyeolium
Yhe hyphne in young ouliure werce hyalins,
gepbave and highly brenched. In old oulture she
colour of the mycelium furned to oreany yellow. The
dimisnce between sopta varled from 8 to 45m but 1%

wag gensrally 24 to 3Q/u, Dianstsr of the hypha varied
f£rom 3.5 %o 5o2/no

ii. Conidionhore

The cunldiophores were uoet dlstiscily
dinsinsuinonble fxoa the mature hyphae. %Shoy were
straight or slightly curved, unbranched and septate.

e swiber of sepbs varied from twh tv sice gonerally
thres to Live({FPig:t). The distunce betwesn the oepta
varied from 12 %o ET/R‘ Length of the conldiophors was
found ¢ be highly variable, renging from 110 to 162/u.
“he digrmter renged fros 3.5 to 5.2/u. Gonidia were

borne gingly et the apex of the conidiophores.
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iii. Conidis

Conldia were siraight or s1ightly cuprved
end hyelive o orsawmy yellow in colour. They wers
elongante to fusoid in slinpe with a long apnendage st the
tip. The appendoge were absent in sone of $he conidia.
CGonidis were conmtrieted at the septa and in cost eopes
the second or third cell fron the base was largss then
the rets JTn oome conidis bulging wes observed in other
cells 2iso.(Fizs1). Coridis verisd considersbly in size
and nunber of sepia. The septo were pnot elear in young
conidia but bectms prominent in mature cosmidia. The
length of the conidis wap highly vnrisble, renging {rom
26 %o 204/u(inc1uding the apuvendaze)the largest number
being between 45 o 145/ With en aversys of 101;u(§ahlﬁa1)o
Yne purbor of mapic varisd Lrom two %0 Seven, ma joxity of
gporer having four Yo sixz sspba snd the average four
septal(Table.3). @idth of eonidin varied froam 8.8 to
17.6/m ard the averape 13.§/u(ﬂab1a=2). The appendase
at the tip of the conldium was giraight or sllphtly surved,

and septatu. The length of the appendege varisd fLrom
10.56/u %5 133,7,3 with an averare of T2/ i«

2. Growte end snorulatlion on differant solid media

There wag significsnt drffersnce in ihe

overnge daily rsdial growith of the fungus on different nedic.
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TABLE. 1 ~

Frequency distribétion for
length of conidia.

TABLEG. 2

Pregqueney distribution
for width of conidia

i

CLASS FROOUENCY GLASS | FRUCULNCY
18, 25 36625 8 7075 - 9-75 5
36.25 54425 16 2075 =~ 11.75 12
72,25 90.25 18 15.7% = 15,75 36
90.25 108.25 6 15,75 = 17.\7\'§ 20

108.25 126,25 13 17,75 ~ 19.75 7
§
144,25 162,25 7 N
162,25 180,25 5 Maximum width = 17.6
180.25 198.2% 3 Minimum width k 8.8
Potal 100 About 88% betw;\%en 1817
Maximum length - 204 o %\ N
Minlmun length - 26/u A\t
A
Meen length - 101 pu A
o, [N
About T4% between 45 & 135/u v AN L
PN
Table,3 ! "
Frequency distribution for number CLo
of gepia. A AN
S f‘ \\: N
Bumber of sepia Frequency h F § '
1 0 | N
2 3 PN }\
3 ] l ¥~
4 36 }\ M
5 25 e
6 25 | ‘
i 2 \
Total 100 \

Maxisun nuwber of septa -7
Minimum pumber of septa -2 A
Mean number of septa -4




Goud rowlh was observed on poTato-~dsXirote 4gals
Toliowed in the descending exder by grain sateact agor,
leaf wnbtroct sgor, oat-nsel agar with yesst tehlets and
Goapek's agar. Good sporvlaticn was obsugved only on
ocat-meal agay with yeost 4ablets. Spordadion wae very

poor on all she ovher nedia{Tabls 4 and 5),.

%, Gurninstion of mpores

e A WL LT S D

fonidio gerninated well in oy water,
diotilled water, raln water, ind paddy leaf extrocts
Initial germination was slightly better in lenf exiract.
The growth of the germetube wor also silmulated in leald
extract. But the percentage of gernmination st the snd

of eleht hours wae almeot seme in A1l the cases{Pable T).

Tebhia,?
Peresntage gerninaiion of sporen in different
gubsvratss as diffecent ine intervelo.

Pime Tap Distilled Rain Teaf

{uours) watar water waler extrnod
2 25 26 32 39
4 43 40 5% 66
6 67 4 74 85
4 93 91 95 a5

Gonidis germinated by the procuction of
gerp-Subog {rom all ths cells, and zlso fyom the apleal
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Zableed Srowth characters of L.padrickii on differout polid nedia

-
sl.

Ho.

et

Hedia

Colony charsaciers Sporulation

Average daily
radial growth

Te

2.

Se

4-

5e

Potaty dextrose
agayr

Oat-neal agar with
yeast tablets.

Czapek's sgar

Gredn sxtraot agar

Host leal exirect
agae

*hite, peofuse and compact, acrial amyecelium,later
turning to 1ight grey, Couceuiric sonabions were
obaerved. Black, apherical sclesrotia were
observed on the reverse. Porder was unilfiorm.

Wnite, cottony, profuse snd compaet asprial
nyceliun, later turnlig to creany yellow.
Concentric zosations veére observed. Humerous,
blaeck, coherical selerotla wers observed on
the reversd. Border was uniform.

Aerial myceliws thin, cotzony, white end later

buxniag to sresnish gray. Joncentric zonations
wers abgent. Fow, blecl, apherleal sclerotia
Were reverse. Rorder was ulieveh.

Dight grey, cottony and comprct asrial mycelium.
Coneantrlic zonabiono wars aboenb. Few bleck,
spherical scleroiia wers on the reversc.

Bordsr wag unevenl.

hite, cottony, wroiuse and compact aserial nycelium,
Conaeatric zonationg were ohaurved. PFew,black

snharicsl selsratio were on bhe reverne. Border
wi% uniform.

Poor

Gond

Poor

2aop

Doy

Tt mm

7.6 nm

N



Tabla.5 Radisdl growth of Irichoconis padwickii on different solid media
{in nillimeters)

A B ¢ by B
Repli- ggi%:;g% ;‘iz;m@al 2;??591{‘ 2 Z:zzai:af Groin extract agar
cztion agar > s asar |
Days Days Days Days Days "
2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 1
1 14 21 30 41 12 i9 25 54 9 13 19 2% 11 18 25 34 12 20 28 357
2 13 22 29 41 12 20 24 35 10 kL 18 24 11 19 26 3% 112 19 28 36 |
3 4 23 31 42 13 20 25 34 9 13 B8 25 12 B 25 35 13 20 26 3T
4 14 22 32 41 12 20 24 34 9 13 12 2% 11 18 24 34 12 29 27 738 |

- D o en G an mm w owm N G AP GB AR We TR TD GE SR e M ND We AS MR DD R S Am Gu GO MR O SR OB ee e W Ge 43 W MY OB S OB Uh e ws e SR W e & X

Avernge 13,7 2 13.5 41.2 122 19,7 2445 342 B2 13.2 18,7 247 11.2 182 25 4.2 12.2 1%5 27.2 3

A M EC W WD D W Gm G e MY B Oh W e SN G A OO We ME uE DA b S e M OE G AN v R GR AR G kR G WD e s S0 4 b R G W OGN W G o o6 we & an {

Average |

4

srowth

5g
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PABLE.S

——

Analysie of veriance duble of the data in teblo B

Source Boe Dale Yariance Fo  Inference
Potal 761.20 19
Betwoen media T47. 20 4 166.8
rosn me 200.86 Significant
Withln media 14,00 15 0.9%
GoBle 145
hanks Hudia Meon Dilierencs Infevence

1 A a5

2 i 42 3 Signifsount

3 » 38 4 Significent

4 B 33

Signif
5 o 28 5 gnificant
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appendage. But majoridty of she conidia germinated by
the rnroduction of germ-itubes from the end cellse In broken

spores, the gzermination ocourred by the production of

germ~tubes from the broken end of vhe sporef{Pig.1).

4, Pathogenicity tesis,
i. Bsedling inoculation:

Artificiad inoculatlon of seedlings with spore
sugpsnoion prepored frow infseted graine asd slso from
culture gave only very lew infections. After flive to seven
Cayn, one or two smal) dark brown spots appenred on ezch
leaf. These spots falled to develop further.e Inootlation
by placing wreelin on the ieaf surface aleo gave the same
type of infection. But inooulatiorn by plecing mycelia on
wounded leaf rurfacs nroduced spots within two to three dayse
These spots also did not develop further. OCovering the
plects with polythene bags before inooulation, hefsre snd
after inoculation, and only alter lnosvistion wers almo
ot effective to give mors infection. In 21l cames the
control nlants rensined heslihy.

Li. ZFerhend imoculations
Artifielal lnocuwlation of soarhends at
flovwering otage, nilky otnge, dough alnzge ond noture stoge

with spore suspension prepared frop the culture were

succecsful. However ithe latensity as well ez the percentage
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of infection were found to be different at different stoges

of esrhead inoculation{Pable 8 - Fig.2).

The percentage of infestion was determined
by counting the number of full graing with discoloured

glumes and also the cheffy graine in esch enrhesd.

The percentage of chaffy gralns was very
high when the earhesnds wers inoculzted during flowering
ané milkg stages, boing 39.6 and %B,7 respectively. The
percentage of chaff in the corragponding controls wers
G.2 and 7.9 Thic wes reduced to 8.3 and 7.8 per cent
in the plents incouleted dvring the dough and maivre
stoges regpectively. The percentage of chaf? in the

control plentes were 8.1 in either cose.

The highest percentage of infectsd full
graine wee noted in the plents inooulated during the
flowering stage. While this wes 44 per cent, the perceuntzge
of infected full grains in ovher stzgew of inoculation,
namely, nilky etags, dough siage, and mature stage were
42.9, 12,7 end 1.2 respeciively. The control plante
showed oniy very small percentage of infocted full
grains viz. 1.8; 1.3, 0.4 and O for the flowering, milky,

dough and mature stages respectively.
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Pahle 8 SUFRTOD QN DA HEAT MADURITY AT SV OF TAOOULATION % LHT PEPGCHTLOT OF INSLOTION
BY Zrichoconis padwickii

8tageor of inoculation Ghafly Infecied .
groine  full Healiby
] % %
Flovering stage innculated 39.6 44,0 16040 .
contyrol B.2 1.8 916 00 ,i\c;‘“ Tug
Milky stoge Inoculated 38,7 42.9 18.40 i"f’f <
Control TeB 1.5 90,80 i :/ -
= b
Dou: b stage Inoculated 8.3 12.7 80400 P
Control Bel 0-4 91 Y 50 ’) N
Mature stasge Inoculated T.8 1.2 90.00 “
Congrol 8a1 - 91.90
*15 garheads were inooulstad for goch oiase and also for i%n control. /
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EFFECT OF EAR HEAD MATURITY AT TIME OF INOCULATION
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Se Beed rorainotion

i. lpist chomber.

Infectod seolds collected Srom the earhecds
inoeulated at flowering, wilky, dough sné maturse siages
gave T2y 79, 92 and 97 ver cend gerninatlon respoetively.
The sacds eollecied from the control planss of the
corrsoponding stoges gave 95y 97, 98 and 99 per cend

germination{Tabhle 9).

Growth of feichoconis pedwickii and other

Rec VRl 8
fungl like Qurvuleris, Aspepritlug, Penleilliuvm ond
Higrospors spzeics were observed oa the surescs of the

infected seeds. Only spores of fungl other ithen
Trichononis pedwickil were obasrved on the surfocc of the

non-infocted seeds. Decay of roedicle and plumule wes
nobed ln sewe of the gernlnnied sesds.

ii. Folg.

Is potas, infecied necds collscied frowm the
earheads inocculated durlng flowering, nillky, dough and
nature sisses gave 69, 75, 91 and 95 ver cenb germisation
reppectiively. The seeds colleeted Lrom the condral plants

of the reepeetlve singes gove 93, 92,94 and 95 per cens
germinabion(Table. 9).
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Table. 9 PPROVRTACT G WTIHATION O THL ¥ WLO270 AND NON-TPRIGTIN RICT 8SLUD7 I POIS
AND PETRI DIDNITIE

in peiri diohes

In nots

Stages of inoculation Ho.o& Gersination lo.uf Cerminetion
aoeds percentage seeds  poroeniage
Flowering stage Infecs 4 veetis 200 72 200 69
Healdhy secds 200 a5 200 93
Hilky oiage Infected seeds 200 T8 200 Vi)
Henlthy ceeds 200 97 200 g2
Dough stage Infected needs 200 92 200 o1
Healthy ceeds 200 98 200 94
Trrure stage Infected gecds 200 97 200 94
Healthy seads 200 98 200 95

1g
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6. Detection of fungel mycelinm in rice enbryo.
The embryos of the lnfected graing collecied
from earheads inoeuwlated during flowering and nmllky stegea

showed higher percentsge of infection helng 44.8 agd 37.6

respectively. he perceuntage of embryo infeotion wee low
in the esse ol infected grains collected from carhesds

incculsted dupring dough stace, being 12.6. These fipures

do not inke into account %he embryos which were lost during
processing. Detzils with gredes of infection are glven
in the table 10.



Tobles 10,

DETATLS O M7 METIGE OF PYEELTN 1T WINLE

PROUssILe

LIOY BMBY00 LLPAu SEDR BY CLBGCAL

Stages of inocue

Ho.0f ternsdo

Embryos obisined for
final exaninstlon

Porcentags of enbryon lnvaded

lation uged fo@ by nyeeliun. Sradesh
processing.
Hoe Percenbags 1 2 3 4 5 T ~5
Flowering abege 500 437 87.4 §.2 11.8 Be9 10.4 4.8 44,8
Eilky stﬁ-ﬁe 50(3 428’ &5.6 8-7 1203 7.‘3‘ 6-3 2.6 37.6
Douph sisge 500 461 92,2 4.5 2.4 2.7 1.8 1.2 12.6

te Tracee of mycelium in Embrvo.
2o Asbout one fourth of the enbryo invaded by myoslium.
3. Avout one holf of the sahryo lnvaded by nmycclinm.

4. About three Lourth of the embryo invadsd by aycel luie
. Whole of the embryn invaded by nycelium.
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Analysis of veriance table for full gralns
with infection.

Soursce Sele BeT Verlance '¥* Infercnce
Fatal 32502,18 59
Between siage  29773.%8 3 9924.16

203,7 Sirnlficant
Error 2728.80 86 48,72

CoDe = 5,09

Renhs Stages Mean biffersnee Inference
1 Flowering siage 57.87 4.74 Not significant
2 Milky stage 5513
3 bough singe 28,93 24420 Sigalliornt
4 agure stage 5420 2513 Signlflennt
-

. PSS SN
Flowering stage Hilky stoce Dough 8sagy Masure stage

4
1



TABIE.12

Analysis of variance table for chaffy gains

Source SeSe DoFa Variance F. Inference
Total 2157.65 59
Between stages 18724,31 3 6241.,44
143,64 Significant
Error 2433,34 56 43,45
CeDe = 4081
Ranks Stages Mean Difference Inference
1 Flowering stage 47.47 iség Not significant
*
2 Milky stage 45,84
28.67 Significant
Dough atage 11,06
00,93 Not significant
4 Mature stage 10,13
Flowering stage Milky stage Dough stage Mature stage
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DISCUSSION



DIBOULSIOA

frichoconis padvickrl usually docs not sporultie
well in aone of the common culibure mediras A comparative
stuay of the rrowith and sporulation of this fungus on
five 80114 medic wos therefore nedo. dJudgling fron the
roves wpd dapaiiy of ocrowdh, poiato dextroso agie was
Lfound to be the best mediwm for vegelative growsh followed
by zraln exbract arar, lesd exiracy agur, osbenesl agar
with yeast tablets and Czapek's agar media in the some
order. DBut sporulation in posato dextrofe suar wes

Very poor.

Good sporulation was obtalned only in sat-meal agey
with ysast tubless. Abi Chesran(i963) recorusd gosd
oporulation of Z.paduiokli in ooteto dexsore agor und
oav-nenl arsr, with thianine and dlodine. It ip therasfore
roaglble thaet yoasst tablets has provided dhese mutritional

focuvors, theredy nlding bebtter sporuletion of the fungus.

The spores of Lhe fungua gsralmited by producing
gora=tvbos Lrom any of the ceils and from bhe aploal
i

appenange, bud more Iremiently from the end ckllo. Good
germination vas obwualned in ¢ilsdilled water, itap wases,
raln water %nd in leal gxtract. Yhoush wnitimlly leaf
oxtract gove o sillghily highsr percentorss of germinosion

the percentage germinotlon was more or 1 8s siniler ln
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8ll the substrates at the end of eight hours, This indicates

tnat the hogt leofl exirpact does sot eLerd any uppreclable

atinulatory effect on spors geraminatlon.

Artificlal inoculntion of rive sesdlings
with opore suspsnslon from culture ss vell as fron naturally
infected grains and nycellal bits, wroduced only very fow
spots on the leoven. liven wounding she lewves belore
inoculstion, ¢id¢ now have any effect in givinpg rroeater
infection. It 1s poseible that whe fungus is only weskly
patho,enic on the leaves of she varlety of rice usocda
& sinilar cbservation hins been made by Gopgely{1947) who
also got only a very low percenvage of infociion on lesves

when artificially incculated.

Sucegosful infscotion woa obioined when
earhsads were inoculated. The percenitage ond intensity of
infection were found to dspend on the stage at whlch the
garheads were inoculated. Highest percenioge of wnfection
wes obtalned when the inoculations were dons at the
flowering and nilky stages. Inoculation at the doush oicge
gove & corparustively low perawntage of infection, while that
st the mabture stage pave only negligible infwetions The
stase of naturlty of the earvhead, therefore pecms 6 be an
inportant factor in determining the extenl of inftotion by

the fungus. I3 is possible thot soft and youny gsesd
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tigsusz offer 1ittle prenisiance 0 Lfupgal penctratlon and
thas as those sissues maturs, thoy become lnereasingly

reglatont. Xaply infection can bring apoud srecter domagsc.

Phe above obmservatlions huve been Turiher
corroborated by the reoulis obtained in the cuperiment for
the deteotion of myceliun ln embryos and siso by the
perosniose germlanngron of infected soeds. A higher
percontass of embryos of the lnfected mesds sollscted from
earhoads inoculated during flovering and milky steges showsd
the preocence of myeelium. The perosniess of enbryoe
infecition was low in the infected pesds oollecied fron
sarhaads inoeulated durling dough stoge. A high peroentage
of seeds infected at Llowering and wilky stages Loiled o
geroinate both in pois o well as in Patrl dishes. The
geraigation peresataze ol sseds infectied av aough stage
wag rathsr high and i the case of secds ilnfected during
agture stege it was alwest ecuwal 40 the gerninution
percentase of henlihy mecds. The lov germination pereentoge
of seeds infeeded during fowsring ond milky stogse may be
due to the grsater amount of myeellun preuent in the embryos
of whewe seeds, Abl Sheuran{!963) observed foilure of

gorringtion in sesdw with half or more of thoeir embryos

invaded by mycellum. Rarly infection of earhead thereiore
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helps in the successful pensiraiion of the funpus nto
the deencr tissues of the seods resuliting in the loes

of viebllity in a high percentnge 07 gseds.



SUMMARY
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SUMMARY

Oat-meal agor with yeast tablete was found to be |

& good medium for the sporulation of Trichoconis padwiokii,

while myecelial growth of the fungus was better in potato

dextrose agar.

Spores of Trichoconig padwickii cerminated by the
production of germ-tubes from any of the cells but more
frequently fron the end ecells. Gernination was egually

good on tap water, distilled water, rais waler and

leafl extraci.

The fungus was found to be only weakly pathogenic
on the leaves of rice since only few spots were produced

on artificial inoculation.

Farhead inoculation gave succeasful infection.
The percentage and intensity of infeetlon were found
%o depend on the stage at which the esrhesds were
inpculated. Highsst percentage of infection was obtained -

when the inoculations were done at the flowering and

nilky stages.

A high psroentags of embryos of the infected



seeds collected from earheads inoculated during flowering
and milky sbages showed the presence of myceléum. It was

low in the case of seeds infected during dough stage.

A high percentage of seeds infected at
flowering and milky stages failed to germinate both
in pots as well as in Petri dishes. The germination
percentage of seeds infected at dough and mature stages
were high. It is therefors concluded that early infection
of sarhead helps in the successful penetration of the
fungus into the deeper tissues of the seeds resulting

in the loss of viability in a high percentage of seecds,



A BALPAHT $UTALN OF xrlchnuonin Eve ierkd

During the course of unls investisation,

a ogckor of lirkd grey colour whe observed in a whiks

colowy of Prigtosonis padwiciirdl arown on pal-nesl agar

@ith yeust tabletz., Thic ars: woe mmedlately exnnined
and transiess wers msde on potats dext ose ager slauis
simce 1t sppearsd to e a salbaut.

Single spore izvlations were nade and the

saltant swrals gos mairiaslned ss 3 vure onliures. Tne

geltant strals saintrined its chrracbers und reverasion

to the parent strain Jid not occur on subeculturing.

Typleal symptoms of S%nckburn disease

were produced on rice lesves and earheads, when they
were artificially incculeled with spores of the saliand
straine On relsolabion the slatant strain maintelned
its echaracters. The oslsant ptrain wee comparsd with
the parent 3tramia for lites merphglogloal aad cultural

charactiers asnd pathogenicity.

Morphoiogical eharacters.
i. Mycelium

The saltant produced g thin asrizl aycelivm



which coneisted routly of conidiophorss ond couidia,
vhiile the parent stroin produced thick fiuffy seriel
nyceliuz, There vas no difference bebween vhe tuo

straing in other nyecelinl characters like septation,

branching and width of the hyphsae.

ti. Conidlionhore

There wig no difforence in conidiophere

characters between the two sirsing.

111, Gonidia

The coridiszl characters of both the
straing wepre aitudied by $akiuvg conidia from elght day
0id culture., Hundred spores were messured in oach
cage. The conidia of the saltant atrain wes dictincily
emailer in esize than those of the parent strain(Pig.3
and Table 13.15). They nessured 19.4 to 168 by
7 %0 12.5m. The conidim of the navent strain
weagvred 26 to 204 hy 8.8 to 17.6/u. Thers was no

significant difference in pacvtation beitueen both strains,.

Growth ond sporulation on diffarent medis.
The two strsiuns wero grown side by sic
on lesf extrachb egar, grala extract ager, potato dexixowme

agars oat-menl eger with yesst tablets end Czapek's sg.x
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TARLNL13
Freoueney distoibution for
the lengih of Conidia

44

Prequency dlgssributlon
for widih of CGonldia

OTABS TRECUICY Crarg KA E (RN 02 4
18,25 = 36.2% 1G 6,25 = 8,25 26
3525 - 54,2% 33 8,25 =10.25 26
54,25 -~ 72,25 %5 10.25 =12.25 38
T2.25 = 30,25 4 12,25 14425 10
108,25 ~126.25 3 Total 100
}zg:gg :j,gg:gg g Maximum width =12.3/u
162.25 =180.25 1 Minioun width - 7/
Total 100 Hony width - 8,5
About 909 between

Maximum length - 169/11 7 & 11 /n

Minlmum length « 19.4

Kean lenzth =~ 50,4 AL

About 83% between 28 & 64 m

PARTEL 1

Frequency dintribution for

number of mepia
Proguency

Humber of sspia
i

SEHduI N

0
4
6

45
34
11

Total

160

Haximin nuober of septa - 6
Hinirun number of septa - 2
neen nunber of sepla -4




nedis. On all the medlia the rate of growth of the

saeltant etrain was Sfacter than that of the parent
gtrainifables 16-19; Piz.d -~ 12).

The paltant strais sporulated profuscly
on 8ll she usedia except Ozapek®s agar, wherein vhe
sporuiation vas only noderates Good sporuliation of
parent sirain was observad only in oat-neal apay with
yengt tablels and in all other medis, sporulation wes

VEry poare
Comparative pathogenioily tests.

The pathogenielty of tho salitunt strain
wag gonparsd with $hot of the parent atrain by arviflicial
inneulation on rice seediings. Ho diffsrences in

pathogenaeliy viere noted.




Toblel.16, Urowth characters of the sulient siralp of L.padylokil ou d4idF: renv solld medis.

Bl
Hoe

Fedia

Golony charashors

Snorilation

Aweprage Gaily
radis growth

2

4a

Be

Potate dexitzose
agor

Dat-manl agar with
reast tableis.

Gzepsk®s agar

Grain extruct acey

HBoat leafl cxtract
agor

Aderie) nvoeslliun than, cstbonv, whive and later
turning %o Irey. Soncenirie zonstions wers
phoerved, Border was wniform. Reverse was black.

Aprial nyselium Shin, cottonys white and laver
turning b0 light greye. Conetatric zonsitions
warz observed. Border wes uniforan. BDoverse
wag light brown in colour.

Agrial nyeelium lo very thin. cottenr, witlbe and
later turning to olive green. Conconirie
zonations were not clgare Borvder was unevele

Reverse ms black in enlour.

Agrlnl myceliun thin, cobtiony, white and later

turning b0 1lsghd grey. Concenizsle zonationg were
not olesr. Border was uneveds. Heverse wan aark
hoowa 1n eplours

Aprizl myeslium thin, cobvony, white in coloury
Uniforn borders Concentric zonaticss were sod
clear. Reverss wan lighs orange in colour.

Good

Good

Cood

Good

Good

a5

8.5

?.G
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Tahle.17

Radial growih of saltant strain of Z.padwickil on differint wmedlis

{in millinetirs)

A B ® 0 D E ‘
Potato Oat-mend Czapek's Hogt leaf Grain exiract |
dextrose arar agar extract agar.
Repli=- asgar agar !
cations |
Payn Days Days Days Days i
2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 8 2 3 4 5
1 14 24 44 12 22 32 3% 10 20 27 32 13 20 27 37 13 24 33 42 '
2 15 24 32 43 11 246 3 3 9 20 25 31 14 168 26 36 14 25 32 41
4
% 14 23 32 43 12 2% 3 37 12 21 26 32 13 19 27 36 14 25 32 4% }
4 14 23 32 42 12 23 32 37 11 an 26 32 13 9 27 36 14 24 34 42
Aver- 14.2 23.5 31.7 43 11.7 2% 31.5 37.5% 10.5 20.2 26 31.7 132 1942 2667 3602 15:7 24,5 32.7 41.5'
AN
Average |
daily 9-5 8-5 7 706 903 !
radial
erowth

b

|
|
[
|
|
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,’/s%\\‘CE& g

S \
f % VEIT Ay ) 48
%y -
NS Tt
PABTN . 18
Apalysls of voriance table of the data in
suble 17
Source S.8. DT Variancs ¥  Infercace
Total 412.55 19
Between media 399,80 4 29,95
117.8 Signaficant
Within medio 12.75 5 0.85
G nnn 1 L 39
Ranks Hedie Mean Difference Inf. rence
1 A o2
33.25 5.75 Siznificant
2 T 47.50
5.25 Sirnificant
3 B 45,25
5425 Sirpiicant
4 D 42,00
1.00 Hot gignificant
5 ¢ 41.00

[+

ABBD



Table.19%. GComparative growsh of purent and seltant strains of
of different agur medis

Trichoconis padwickil

Deal extract GCraln extruet Potato dextrose QCzapek's Oat-nenl
agar agar agar agar
Parent sirain 57 56 60 32 51
Saltant straln 60 74 T3 54 65
* Average of four replications.
[Pey

w0



N MILLIMETERS

GROWTH

RADIAL

comparative

growth of parent and

IN DIFFERENT SOLID MEDIA

saltant

strain
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PigeH. Growth of the parent strain of
frichogonis padwiokii on poiato
dextrone agar nediume

Fige6e Growth of the sallant strain of
Zrlchoconis padwickil on pototo
doxironu 2rara
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Pig.T. Orowth of the parent strain of

ZIxishooonte padwiokil on leaf
extract agar.

7ig.8. Orowth of the saltant strain of

Zxighogenis padwiokil on leaf
axtract agar.






Pig.9. Orowth of the parent strain of
Zriohooonis radwigkii on grain
axtract agar.

4g.10. Growth of the saltant strain of

Zzishogonis padwigkii on grains
cxtraotmr.






Pig.11. Growth of tho parent strain of

3riohoconis padwigkii on cat-meal
agar with yeast tablete,

P1g.12, Growth of the saltant strain of

Izighogonis padwigkly on oat-meal
agar with yesast tablets.






