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Chapter 1
IBRTRODUCZTIOR

Borifoling, 1 )xammnmtommumgamkrtn
Mghly decorative fiowers., It is comsidered as native of Chims
and Japan., According to searle snd Machin ( 1968 ) Chrysanthemunm
wore first cultivated in Chimm at least 3000 years age. It wes
introdused frow Japan in Dritein and in lorth Accrice respecti-
vely in the seventeenth and eighteenth century., FPose snd
Kusheries ( 1972 ) mentiomed that, chrywantlepum 18 callsd Uw
‘Glory of the Zast' as it Ims truly all the delicacy of the Lest,
» flower is also called the 'Cweendf the Autusn' 55 1t Nlooms
in Bovembey and [cembor wvinn wunlly tiere 18 no such colour in
the garden, Go far there 15 no other peremnial plant thet yislds
such a brillisnt range of colour tomes, fantaatic flowsr shape
and height variations., Tlwye 13 protelly no flowcy that enjoy

a greater world vide popularity than the chrwenthesum. It 19
found al)l over the Ewrope, It has been grown with great

success in Awtralia and Jouth Africa and is wuch edmized in
Amsyies, It is the mtioml flowey of Japan.

Aocording to Pal ( 1963 ) Chrysanthenum ic o2 of te
fow flowezrs grown on & commercisl scale in Indie, T8 smmll
flowoyed, soanted variety 18 i{n great dempand, particularly in
Perdirswlar India, for the decoration of the hair of ladies,
for naking garlands and for purpose of worehip, Tihe large
floweyed types aze grown for gardsn purpose and for oxhibition,
Vishm Swayup ( 1963 ) pointed out that in our country, it hes
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assumed econoxdc importance af cut flowey for gaxiands, yend
etec. Ml varigolds and reses, This is evidnced by the orga-
nisation of displays of chrysanthenum varieties and floweys by
the Agri-Horticulturel society in callaboration with tm
Uivision of Plant Introduction, Indian Agricultursl Neseayed
Imtitute, liew Delhi,

In India, tiv cultivation of chryssnthecun has Spread
over throughout the countyy with oomsidereble concontyuted ayea
in the Seates of Tamdl Nadu, Karmataks, Andhye Pyudosh and
Valareshtre ( -ingh and Srivastava, 1968; Desei, 1978 ). In
lehayoshtro, the chryoantisuums aze grown over an aves of about
150 dogtazes ( Phadnis, 1970 ). The emltivetion is restrioted
zostly to Akmadnagar distriot. Phadnis opimed thnt the major
cwtivation 18 in drought-prome ayea and is clizetically ideml
for the cultivation of this floweyr. /charyn and Patil ( 1972 )
studind the sconomios of cultivetion and cariet for the
chryaanthezum. In thedir opinian, this orop is of high
comporeinl velus vith a et profit of K, 4626 por asye, The
flower 15 sqld pricarily in Pue and Boabay msexiets, Ihe flowers
fron Almadmgar district ave despatohed even to distand wayiets
of Hagpur, Dharway, Indore, Paroda and Delld. The vorietiss
grovn 1n Almadmagar district are Zipri, Pandtart levadl, Pivell
icyndl snd Bado. Thus there is potentinl for increcsed asa
undey this erop not only in Almednagar district Bt also in
adjoining districts of Pume and Hasik,

A mmber of diseases vis, leaf spobs, leaf Wiight,



flower or Dlossom blight, downy mildsw, powdery uildew, rust,
collar rot, reot rot, wilte, ray speck, crown gell Lumouye,
virus stunt, moocaic, aspergy virus otc. have been recordsd to
cause losses in yislds, lany of those are observed in India
and Nabaroshtre,

During the sar 1978, cultivators from Porves Talukm,

and Vilad area in iluadoagnr distriet complaimed of the
appearance of a disease on chrysanthecum erop. It appeared
on leasves and floweys and ocoused heevy losses reculiting 4in
the eduction of yiold and also reducing the mariet valwe of
the flewere., The diseane vos also noted in the horticultural
garden at the Comtral Campus of the University. 7be microsoople
examimation of the affected parts revesled the prosence of
Allersaris spp. Leo ( 1963-65 ) yecorded Altermeris
shrysentdepl 7. Sciaddt and Altermaria fepiis Auct on

hrysonthesun indicwe. Sxineth and Saxwary ( 1965 ) yeported
Mmm leonisoizma (¥r,) Wiltshire on Chryeanthory
dmrariifolifun, These two worlers gade the yecorde bub
d4d not fnmwestigate into the disease probtlsm. Sinoe the
disonse was reported for the first time from tlx area wisre
it 15 grown commercially, the investigations werc undeyboken
to study the symptomology, the causal organissm, its mode of
porpetuntion and te evelve suitable conmbrol measires,
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Chapter 11

EYEY OF LIERATUS

l4teratwre yevisw on leafl blight of chrysanthemum is
brisfly summarised pertaining to ocourrence and fungi sssoci-
ated with, ﬂmmm control, and other disesse rucords of
chrysanthepum,

Occurrence and fungi associated with

A+ Quiaide India

The fiyst report of Altemeris spp. on chrysanthemm
was probably fram Denmark ( Anonymous, 1946 ), lcorpsard
{ 1948 ) reported Alternaria sp. on Chrysanthepun carinatis.
Scheldt ( 195 ) reported Altermaria ohryanthunl on C, maxisum
in the Awstrian Tyrol, Accoriing to Rodebaugh ( 1963 )
Alternaris tennis caused blight of chrysanthecws. A high
husidity in the green howse favoured the development of
dlterxparia. Simpors ( 1965 ) gawe the description and latin
diagnosis to validate the mewe A, ghrvsentiepl Simmors snd
Crosier for the fungwe on . paxiswm. Taswen ( 1969 ) reported
that dust 1ike spechks on the ray fleoret of chrysanthomptum were
found to te due to combined infection vith Stemphyliue and
Altermris species, He observed that most of the commercial)
varietics were proved susceptible to the disease, Ipidesdos
of the disease could occur when day and night tomperature
renged between 70° and 80°F and the flower remeirod mods$ for
more than 12 hours, GSober ( 1966 ) recorded Altemaris




chrysanttend on Chrysantlesw paxiswe in Florids, Waterworth

and Povish ( 1968 ) veported Alterparis tepuls on C. yisgidl-
hirtwg. Cox ( 1969 ) otserved a flowsr Mlight of chrysantherum
in South Floride ang stated tat the Mlight widch caused lsavy
locsaes was comected with persistant cold weather following nwild
groving sesson, The symptons were delayed in Nowering, yesul-
tant semsscent tissus and petal mecroais. Aterreris solamd,

A. Somls ( 4. slterpeta ) and Stemphyliue species were
assoclated vith the disease, Ingelhawd ( 1970 ) obusived
sachochyta dlight, rust and three petal spot diseases om
oMltivays of commercial chryeantbepums, Differonces wesze
Mcorded in thc yeactiom of 52 cultivagiers to imooulation

vith Nycosphesyella lingulata, matursl infection by Fusainis
chrysentheni and flower petal mecrosis. Be clasgifindg petal
necroais into thyec types vig, tiny spots, laryge opots and
nscrotic petal tips, Altermaris sp. aporulated on the lamge
Spots and on the morotic tips, Holcomd ( 1976 } reported a
mv flowey spot and dlight of chxysantlewws in U, 0,4, e
classifind the syrptoms and fdentified the caussl agenbt as
Atemaria altemata,

B. In Ipale :
Reo ( 1963 ) Teported Alternaris chryssntiosd T. Scheddt

inciting leaf and blossos tlight of Chrysanthwsun indicum,

In his later report Ie ( 1965 ) recordsd Altermarie tomuis Auct

on leaves and hlossoms of Chrysanthestmn indicus, &rizath and
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sorwar { 1065 ; repoxted tltermaric temuissice (I'p,) - iltshire
on leaves of C, cimerariifoiium,

lodebeugh { 19563 ; reported that protuctive ooy of
Dotran, captan or Fhaltan gave good control of ch:rysanthouun
blisht angd that the flower susceptibdlity wae not rclatsd to
nitrogen, phoupkorus ol potashb mitrition, Temxn { 1905 )
wenbioncd that, the wse ol owrlead waiering showid b avolded
or vlcre this is lopmacticable glmb dusts or cpruy: thould be
applisd, Sober { 1966 ) stated that appileation of copper
coopounds , mereh or zimeb to the leawes of LhryoumkipLup
DOXIBUD when ioslon fimst appsarcd and then at -2k day
intervals provideo adequate contral. increccing wntilation
and roducing tix asoundt of overhead watcering cloo locsomdd
the Incidenecc, Cox ( 1960 ) roeported that flower tlicht of
chrysantieoun could be betier controlicd by sixh, uaneb or
daconil than cuptun,

in laborntory cxpericents, .ingh and Dilnc { 197 a )
evaluated 19 furngicldes apgainst five fungi coweing clrysontherus
flower blight., 1k study included : lternaris cltcrmba,

s o R S W N o e 30

botrytis cimeru, iterconiida perpiczams, Mycospivorclia
linguiate and : wophylium vecicarlum. Jhey stolcd that no
o fungicide was outstanding at lowv comcentration nooinat all

five fungl, but seveml perforeed wll abt highor concuntyutions.

Captaiol, chioromb, rancozeb and thirer appearcd post promising,



In their later yoport ( 1974 b } 17 fungicides werc ovalumted
to dstermime thelir efficacy undsy field condition in combralling
blight of chrysanthemum, They obeesved appreciable disease
corbrol with all fungicides testsd, chlorotimlonil boing the
most catisfactory individual chemiocal, Hancorzedb and Ceptafol
also gave masomlile control, but conbization of tvo fungloides
did not offer any major advantage.

Other diseases of chrysantiecum :

Ay Cubside Indiz

Wallkdsn ( 1921 ) and Szdth ( 1922 ) reported Bacteriue
tumefacions, vhile Welles and holden ( 1922 ) ported
Bacillus solansosarus on chrysanthemum, Chifflot ( 1923 )
recordsd Septoria chrysantbemi and Oidium sp. Jorstad ( 192k )
emmeyated the fungus disesses of various wild, garden and
green house ornaxontal plants and shrubds otserved in lorway.
He yeported Erysiphes cichorecsarus on green house and outdoor
chrysanthesums, Porti ( 1924 ) recorded Cladosporium, Martin
( 1925 ) reportec wilt of chrysanthemvs cawed by Fusariwp sp.
and Verticillium alboatrue. van Der Meer ( 1925 ) reported
Verticilliwe wilt. Hommi and Hakemurs ( 1927 ) roported
Septoria chrysanthepella and 8, obesa, Wworsald ( 1927 )
recorded leaf tloteh of Shasta Daisy ( C, maximu ) caused by

y prthend. Ikata ( 1928 ) noted Piplodis sppe. and
Sclsrotinia spp. FPape ( 1928 ) reported rust & to pucoinia




chyysanthemt., Chivers ( 1929 ) isalated Sclerotinia mdnor.
Unasuno ( 1929 ) recorded Uredo pimardiss, Voglino ( 1929 )
recorded vilt cue to Ramwllaris belluwemsis. white ( 1929 )
isolated Fusarivg guimorup. MwWler { 1530 ) geve the etiology,
sysptoxs and control of thyse destructive fungus diseases
affecting chrysanthesun in Gemany vis, Mildev ( cidlu
chryganthenells ), rust ( Puccinia chrysanthemi ), leaf apot

( Septoris chrysanthemella ). Sydew ( 1930 ) reported
Puceinia Jeucanthoui in two leealities of northom Italy, but
4t was also reported in Palatinate { Germany ) on C. Jeusanthesunm.
Curzi ( 1933 ) isolated Fuwsarium and I, javanic gmrm
from G, clmererissfoling. Duplessis ( 1933 ) isolated

Tpiooccue chrysanthesi frem Chrysanthomum sp. from leaf
charecteriged by circllar trown-spots with e dark brown wargin,
somtines incirculasd by a pais-yellow halo. Marelml ( 1933 )
reported Sclerotinia fuckeliara, Septoria chrysantbemi,

Puscinia chrwenthesi, 6. rostrupii and Fusariix dianthi on
chrysantheuus, Van Der Goot ( 1935 ) reported Corycospore
causing leaf and ster rot on C. coromarium crop in Priangan,
Jowa and Sclerotiun relfsil on Pyrethrum ( C. gltmopariifolive ).
tarejanni ( 1935 ) reported Maerophomine phescoli on larged
flower chrwanthenum on vhich chlorosis was produced, Tel

( 1936 ) reported Ceycospors chryvantiosi on C. goronerive and
C. ciroumscissca, Oylsr ( 1937 ) reported Phytophithorn
Sryptogeg caused black meck disease of margweritc { C.fyutescens )




in vhich the lsawes of the whols oF part of the plant wilted
and the lowsy perts of the stess blackemsd, the roots Bhowed
a slight browning, Further, M reported leoaf spot of '
marguerite ( C, frutsscers ;| cauwsed by Ramwllaria bellurensis.
Obes ¢ 1930 ), Arvipdson ( 1940 ), Greems ( 1945 ), Fregsi

{ 155C ) and Fayor and Vismmot ( 1950 ) recorded yespectively
Sglerotive delphinii, Puceinis sp., Septoris cacrospore and
C2indrosporiun chrysanthest, Phytophthore drecholeri and
Lotyioms scaldarmsi. Diehl ( 1952 ) gave brief description
of syptons ani control of rust ( Puccinia chrysanthomd ),
mldev ( Cigiug chrysenthesi ), blotch ( Septoria chrysant
grey nold { Botiytis cimers ), wAlt ( Verticlllium dadiise )
snd leaf gall { lLorymbecterim fascians ) in Great Pritain,
Barkholder ¢t ad. ( 1993 ) wade mention of thise prvviously
reported bacterial tlight of chrysanthesus muoly Pocudopotas

Tamwen ( 1959 ) rcported yay spéck of chrysanthenum coused by
Stemphiylivwe floyidamm on C. moyifolium., Zaches ot al. (19605
reported Cophalosporium chrywamthesi on chrysanthomux cawsed

by chlorosis of the leaves which eventually dry, pink longitudina)
limear nccrosis on the stem, latter turning reddish bdrown and a
pinit discolouration of the vessels, Mofedden { 19561 ) ryeported
Psendomonas cichorri on florists' chrysanthemum and stated

that circewlar of ¢lliptical, slightly sunken spots reach 1 om
dian, and conlssce into layse mecrotic ayeas, Those spread
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upward from the older jeaves, Flower dud infuctiom also
ooccurred, Tie geport of wilcox ( 1961 ) was the first yecord
in Amsrica of downy mdldew on cultivated chrysantienus cauged
by Porospore redil, Tyler ( 1962 ) noted Deutercphoma op.
Petexson and Spencer ( 1963 ) reported chrysantiemum flowey
rot caused by Fusarium tricinctus £ poss. Helleers ( 1964 ).
made tention about the contral of Japanese chrysanthetun rust
caused by Puocinia horiame and stated that yust pustules weye
k42104 on plants kept at 35° for 20 hours and 40° for 12 to 20
hours. 7The recommended tyeatment is 37° to 4O for 20 houwrs
fallowed by application of mamd spmy. Vemowlon end Van
Kestemn ( 106% ) reported that Pythiue mtimum cowwed Yoot and
ster vot of chrysanthogun end stated that the cortyol 1is limiteqd
to preventive measuyes, Pridiwits ( 1970 ) reported beaoterial
infection in chrysanthesus mmely Efyinia chryeanthen He
dssoridbed ths syeptoms oand gave detalils of recomrended cortral
seasuyes, Sohmpldey and Flate ( 1970 ) descriled symptome of
oot and basal stem rot coused by Phoma chrysanthemicols .
Kacheunova ( 1970 ) listed the nost important disoases of
ehrysamthvsus and their contral. Growet ( 1971 ) made sention
of prolleons posed at that tise in France dy fungal discoases of
chrysanthesum, He discussed sewven fungal orgmnisme, vig,
hschochyte chrysauthesi, Botrytis clispe, Puccinia horiam,
Pythiam debryamum, lhigoctonis solani, Gelerptinia minory end
Yertigilliswm spp. together with control measures, MHomson end
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Dareg { 1971 ) gave brief yeview of work on chrysanthesum
mosaic, stunt, sspsragy virwses including syptows , tmnsrd.
ssion, weristen culture and indexing., Lolts and Ingellmyd

( 1973 ) veported Fusariup vilt of chrysantherun and stated
that wse of nitmte nitrogen deoressed the severity of wilt
caused by lusariww oxysporus f sp. chrysanthemi. Xohn (197%)
reported Agrobacterium tuncfuolens, as the osusal agent of
Jeaf and ster tusours on chrysantherws, 7This vos the firet
report in Berdin snd Hemburg, Caribeldi and Gulline ( 1979 )
stated that Fusarius oxysporws f sp, trecheiphiiu: and ¥. O.
£ sp, chrysanthord differing in their pathogenicity to certain
cultivare wore mvly recorded, Comtrol measures weye indicated.
bhagolhoxd ¢t 3l. ¢ 1976 ) roported stes rot a8 fow disosse on
chrysanthesuz incited by Fusarius selsni in U.5.4,  engies
and Colboun ( 1976 ) made mention about eontral of Phogg root
rot of chrysantheru: dy wse of fertilissy, They stated that
eavy fertilisation with nityogen and phosphorus gawve good
control of root rot coused by Phome chrysanthemicola.

Aboccktmoie W

8; I!I Imu [

subba Rao ( 19%W ) reported wilting of Chypmanthel
citerarise foliw anssocisted wvith speciss of mm fron
Rlgiris, Pstol g ale. ( 1949 ) reported Cereoipors
chrysanttenl, Puccinie cluysantheni, Cldiwe chriwenthesd on
leaves of chrysentherup #p. Vesudeve { 1960 ) 1iztod Tusarimm
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8o, ?Wu capbivora and ihigoctonia solani on

- ~ x vis and Puceinta chrysanthesd,
mmmgmhma of C. indicuz and
CereoSpore chrysantiemi, Fusariw solani war, simw, Oidiwe
ghrysanthemi, Phyllosticta chrysanthesi and Ridzoctonis
solsnl on Chryeapthewnm sp, Hangasweni Gowda ( 1963 )
studisd come tecterial diseases of ormmpental and vegetable
plants in Madres State ( India ) and reported Puoudemonns
syringas for the fimt time on Chrysantieow indicum.
velweyoyr ( 1963 ) recorded leptosphaeria modesta and Pleocspora
gichtoptensis op Chrysanthemi richteria. Rao ( 1964 )
reported Phyllostiots ghrysanthepi onl leaves of C. indlowm
and Patwvardhan ( 1966 ) Agroeporium ep., Sarver and Srinath
( 1966 ) reported new species of stemphyliwe on C, cimere-
pasfoliwe. He reported Steuphylive maberid M, Sarwar,
cawmsing layge tlack brown, irregular spots,

Foy ( 1968 ), Govindu st al. ( 1970 ), Proseda
8% als ( 1971 ), Thakur and BEwsain ( 1971 ), latcy Foy
( 1972, 73 ) vecorded yespeotively Oidiwm chrysanthemd,
Gercospore chryssnthemi, leveillula tauriss, Iusarimm
solani, GSclsyotim rolfsii and Sclerotinte selorotiorum.
Patil and Heo ( 1973 ) yeported a new leaf spot diseasc of




chrysantihesun from Malareshbys ( india . cewsed Ly septeria
chrysanthewella. Hatarajan and Srivastava ( 1975 ) studted
tho fungi associated with chrysantlecum Jeaf Wlight and its
contyel. They isalated Septoria obess, &, chyysanthomells,

EhyllgeSigka chiysanthesd and Cladosporive 8p.







Chapter III

SYMPTONS OF THE DISEASE




Chapter 111

SIMPTONS OF T DISEASE

In mture the discase appeared as dayk Lrown to Waek
spots geneyelly in the region of leaf apex and leaf-odges,
The spots wers cirowlar and oval to irregular baving greyish
brown conosntric rings at the centre, The Sige of the spots
varied in dismeter snd renged frow k o to 15 mu. In nature
severely attacked lsaves doweloped lapge spots which comrlssced
to form & large irreguWlar pecrotic patch, such meoretic patches
guve appearance as blight, The leaves dry-off, curled and
finlly dropped down. Symptom also sppeared on Mlossom. The
colour of the affected florel parts turmwd dark brown to black.
Thus the disemse detoriated the quality of flower.

On artificial ingewlation the symptows sppeared 10 deys
aftey tnooulation by way of small dark brown to bLlakish spots
cizcular, or oval to irregular in shape, and blighted in about
15 days. The cpots weye found seattered over losf lemims,
Generally infection started fyom apex and edgec of the legwes,
The blighted leaves dropped down prematurely after 29 to 30
days,






Chapter IV
MATERIALS AND METHOIS




isolation :

Chrysanthopun leaves showing typical sycptope of the
disease were colleeted frow the Horticulturel Farmm at the,
Cantral Compis of Mahatma FPhulle Kyishi Vidyapeoth, Rahuyi,

These leaves wore then wvasbed with tap wator so as to
remove dirt. After drying in the air, e affectod parts
were cut into spall unifore pleces, disinfected with 1:1000
solution of moercuric chleride for 1 to 2 mimter and then
wvashed in three changes of sterile watey in order o remove
traces of the disinfectant, Theee pleces were thon planted
in pstriplates, poured vwith potato dextryode agar vhich wes
previously starilissd at 15 1bs pressuze for 15 minutes, The
plates were thon incubated at yoom tempewyatuze { 28-30°C ), A
typical grey to clive~grey fungwe growth was cbeerved on tie
third day, this growvth vas tramsferred to potate dextrose
agar slants and cultuses were maintained on it for further
studiss,

Pathogeniaity :

Pathogenicity of the fungue was proved by inoculating
one nonth old suckere of the chrysanthecum, Plznts of
chrysanthequs werv raised in earthen pots, £1112d with
sterilised soll. Plamts were inocuiated by spmmying fifteen
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days ald cadture with good conidial and mycelisl growih of
the fungus, Spore and mycelial suspersicn was prepared in
sterilissd water ang sprayed on plant vith the holp of
automiger, 7The plants spreyed with steriliged weter served
as conbrol. Those pots were kept under moist chonber for 2b
hours befoye and after the incoulation sepamtely. 411 the
inoculated as well as control plants wre transferred to the
glass house banches for the disease developwent,

Befsglation :

iniselations were sade from the artificially inoculated
leaves, Culture obtained fyom reisclation was trursforred on
polato dextyose agar slamts for comparison with oxiginal aulture,

Host Range

Host range studics weye undestaken in ordsy to dGetermime
the ability of the fungus to infoct other plants besides it own
host. The chrsantdesum belongs to femily compoeitas, five
plants fyoz this family and other economic plants weye included
in the study. Tho plants to bDeé tesied were raizcd in 5™ height
carthoenwaye pots filled with sterilised soil. Ome month old
plants 50 raised vere imoulated by spraying spoye and myoelial
suspension of the fungus, Theee plants were then hkopt under
zoist chamber for 24 boure before and after inocillstion and
they were subsequently trenaferred to glass howse For observing
the disease symptoms. Adequste control plants for each host
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were also provided, wvhich were also sprayed with sterflise
weter, PReriodioal obsesvations upto one month wore recordsd
and aye given in Table 1,

Yariesal Geatstanes

The object of this study was to find out the yoletive
perfoymance of the selected waristins of ehrypanthecum agaimst
Altermaris sp. The availlable veristiss of chrysanthomts were

obtadmed from KRS, Himayat Bag, Aurangabad, The suchers of
these varisties wese planted in sterilimed soil filled in pots.
when plants weze about & months old, they were inocwlated with
the fungus as wual, The plants wexe kept 24 hours pricr and
after inoculation in the moist chanber, Observations on the
mxber and sise of the spots, were periodically rccorded in
oxier to find out the resction of thess warietics, The sim
and mmbter of spots weye comsidered in Judging the varieties
but post important corsiderntions were stresced on sise of the
spots, The following soore caxd was prepared,

Description 4z of Perforuance of
spot variety
I JNo infection - Iomune

Il Pin point s s OOVO A Highly sesistant
a?;‘ of 10 % (approx.)
o

»




Deseription sige of

roerforommee of
veriety

i ghr and
totel mmber of spots
covering a lcaf area of

L

¥V Blgger t of spots with L
nﬁ“ﬁmmm&nw
ares of 50 £ or more

Kodorntely yesiatant

¥oderate
suscoptitile

B gy susoeptible

Performance of varisty along with tleir resistance is presented
in Table 2,

The studiss on cWltuysl characters of the fungus weIo
undsréaimn with the object of noting the growih bobaviour and
2150 to note its spomlation ability on differunt oultural
wedia, For this purpose following media were triod.

i, Coom's sgar

2, Cmapeck's agay

3. Host leaf extract agar
b, Kirchoff's agar,

5. leonian's agar,

6. M, agar

7. Butrient agar
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8. Oat meal ager
9. Potato dextyose agay
10, Hichayrd' agar.

The sbove pedia wese propared socording to the standard
pethod, storflised at 15 1bs pressure for )5 simates, Iluplt.
cate plates wore poused for each of the media and these plates
vere then inoculated with unifore bit of mycelim: vith the he)p
of cork borer., Fresh cultuw of seven days growth wns used
for inocWation. The inocwlated plates were then incibated at
room temperature ( 26-30°C ), Oteervations on colony dismster,
sporviition and growtd characters weye recorded ofter 7 days,
Rigway's ( 1302 ) "colour standayd and colour Horenclature®
wvas followed for éesoridbing the colour of the coloniss and
substyratue mycclitm, The yeoults are given in Talle 3,

Spore Germimtion

Studies ob the geruimtion of conidie were undeytaken
to mote the wote, time sequized and effect of different
sWstrata on gemimtion of conidia of the fanguws. For this
purpose conidin secwred from young cultuye of the fungw grown
oh potato dextrose agar was placed in & drop of cach sudbstratm
on a cover glass, mimed thoyoughly and the cover gloss was
placed upside down over ths cavity clide, Thwaee were then
plaged in storile petridishes with thin layer of noist cotton
to salintain bumidity, Such petridishes wore incubated at
room temperatwre ( 20-30°C ), (bservotions on ;ereination
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peroentage were recorded at am interwval of two hours, and
results are given in Table &,

Horphology of the fungus

Morphologienl characteys of the pathogen grown on
potato daxtroso agar were studied., Slide culture tochnige
vas followed for preperation of alides, Myoelial width,
septation and conidial weasuronents were taimn aftor seven
days of growth, GSeparste slides weye also prepored for
measurepent of conidia fyres 20 days old culture. Fiwve slides
vere prepared and randomly selected 20 conidia fyom cach slids
wire poasured,

Physiclogical characters
Iempsrature growth yelatiomhip

Studies on temporature grovth relatiomship were undey-
taken o know the optisum, mdnisu: and rcaxioun tepperatuye
required for the growth of the fungus. For this purpose
poteto dextrose agar pediup was used, The storilised cedium
wos pouzed ( 20 ®l/plate  into duplicate platecy for sach
tsmperature. Flates were inocwlated with unifor: bit of young
growing culture of the fungus and incudated at 0°, 5%, 10°,
15%, 20°, 25°, 26.30° ( yoom tempermture ), 35° ana WOOC for
7 days, Obseryetions on colony dismeder and sporulation wore
rocorded and results arc given in Teble %,
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Utiligation of carbon compounds :

This study was undartaien with the object to know the
ability of fungus to utilige different carbon sourees, A
basal aynthetic msdive, Richayds' agar without sugor, was
prepared, Different carbon compounds were addod to the basal
podium on the npoleowlor weight bacis, teking sucrose as a
standayd in the Richards® peciwm. lMedia wore storilised and
duplicate plates for each carbon compound were powyed, The
plates were then inoculated with an wnifore bBit of 10 dnys old
culture and incubated at room temperature ( 28-30°C ). Fesal
pediuw withott sugar served as a contral. (bservntions en
calony dismstar, growth charactere and sporulstion wese yecorded
after 7 days and aye given in Table 6, Tollowing earbon com-
pounds were wed for the study.




2, Glyosrol
3. Comtral

Utiligation of nitrogenous campounds

inis exyericent was carried out Lo find ot the effect
of different organic and inorganie nitrogenots corpounds on
growth and sporudlation of the fungus. For this purposc
Richarde ' pedius without potassium nitrate was weod as a basal
pedium, distrtbuted in 100 ml aliquets in 250 ml irlemeyer
flasks, 7he adequate quantities of organic and inorganic
nitrogn compound calculated on molecular woight basis Just
te give nitrogon equivalent to potassimm nityatc of the
idchayds' podive were added separatoly, to esach flask,
Richards' mediws vithout petassiw nitwate served =5 a contral.
These flasks were then storilised and poured duplicate plates
for sach nitrogen compound, inocwlsted at ocentye with unifore
8ips of fungus bit and incubated at room temperuture ( 28-30°C ),
for 7 days, U(becurvation on calony disseter, sporulation and
Srovth charactess etc, were recorded, 1ihe results aye presented
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in Tellie 7., Following nitrogenous compounds weyc weed for
the studies,
1. Inorganic nitrogenous campounds :
3. Ammonime nityate
2. fomoniwe tartarate
3. Jmmordun sWiphate
b, Auponius omnlate
9. Caleiun nitrate
6, Kagmeslm nitrote
2. Potassius nitrate
8, Sodiwm nityate

11, Orgenie nitTogeNous compounds

9 Ures
10, Contral

i neywe production :

e engyratic activity of the fungus es cvidanesd by
ths production of extracslliulay enzpmses in the culture redia,
waz studied by following the pethod descrided by Crabill and
Foed ( 1915 ). For this purpose s basal vediwe of the
fallowing composition was prepared,

1. Magesium sulphate 0.5 &

2., Potessiwm d n b §
T eapnate ihydroge = 09 g

3. Potassium chloride - 05 8
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&k, Forrous sulpbate - Trace
sc Agn¥ - 30 g
6. Distillisd water - 1000 =}
The pediun did not contain any carbon compound and
benge, doee not support any fHumgus growth.
The stock sclution of above medium was distributed in
100 =l aliquots in 250 sl Exlemeyer flasiks. The following
smolatos were added separstely.

1. Potato staych - 2 8
2. Tgg adduwin - i1 8
3. Cavein - 1 g
k. Gelatin - 1 g
5. Asparagin - 1 ¢
6. Cellmloss - a g

The vodium was sterilised, poured in duplieste plates
for each syolates, inpoulated and incudated at roon teopera-
turo ( 28-30°C ) for 7 days. Uninocwlated petriplates served
a8 coutrol in each case, The production of onpy® vaz judged
either by ocolour yeaction or by adbllity of ths fungus to grow
ob & particumdar compound, vhich was added a5 a solt soures of
carbon in the sediwm., These gesults aye presented in Table 8.

1 foet of hydrogen ion cemocntyation

b8 growth of the fungus in culture medin a5 influenved
by its hydrogen ion concentration was studisd ou Bichards!

1iquid vedis,
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The atock sciution of Richarde ' ligquid vediw: was
propared and distriduted in 100 m) quantities in 250 ml
Erlemmeyer flesk, The medius vas adjusted to diffsyent pH
valwms colorimstrically by adding to it approxicate queantities
of K/10 swiphuric acid and/or 1/10 sodiwm hydroxide solution,
The test tubes filled in with the mediwe for coch pil valwe
were sterilised along with the flask at 15 1bs pressure for
1% mimates, After sterilisation the fiml pii of o wedium
in thx flask was detercined accurately by testing the sample
solution from thw tubes with Philip's pH weter. Ihese flesks
vore then inocwlated with the fungus bit and incubated at room
tomperature ( 28-30°C ) for 21 days.

ke mycclial pat was separated from the solution with
the mlp of fLiter paper and dried at W0°C until) a comstant
weight was cbtaimed, The weight of the dried myoclial met
obtained at each pH level is giwven in Talle 9,

Ihermal dseth point

e

Duplicatc tudes of uniform sigo and shape wore filled
in vitk 10 sl of potato dextrose broth. These tulws were then
steriliged and inooulated with an uniform bit of young growing
elture. 7The inocwlated tubes were kept in wvatcr dath at
constant temperature of 39°, 40, W%, 50°, 55°, 60°, 65° and
20°C for ten minutes. An unifors and constant tceperature of
water wvas maintained by continuows stirring of tio water in
the vater bath., A test tube with potato dextrooe liguld wedium
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wal wed for meping the themcmetor for recording tempere-
ture, Afler an oxposer of 10 pimutes at a particular tempe.
rature, tubss were immediately placed in cold water and then
incubated st rooe tespeyature ( 28.30% ). The obssrvations
an funzus growth were recorded after 7 days and are given in
Table 10,

Efficacy of fungleides :

In yitro test

A though cvalving resistant verietiss to diffeyent
disease is an ideal method of disease contrul, the task of
evolving resistant varieties by breeding inwvelves tacimicanl
skill and long term aroduows imwestigation often lcads to
ususcessNd attenpts due to sevoralfeasons,

In absence of yesistant varistise the next best
altermtive to vaort to chemieal method of contycl, ubieh
is being followed om an extormsive scale in meicr of orops
all over the world, Using over different fungici®s and
antibiotic with the object in view, ip yitm test was under-
takeon to find out the efficacy of different fungicides and
et ibictic for controlling the leaf blight of chrysarthemum.
Yollowing fungicides and antidbiotic wore used for trials,




b. Actiwe ingyedient - 75 % wetteble powder

e. Concentration wsed - 2,000 PPK,

4. Name of the fim - Indof)) Clemicals ltd,,
Boubay,

2. Vitavax

8, Cremicel neme ~ 2, 3Dihydro-s.carbomnilido
6.zethyl 1.1, ¥ Cxathilin

b, Actiws Lngredient - 75 5 wettable powder,

¢. Concentration used - 1,000 PPM.

d. Hame of the firm - Fellies India 1td,, Boxday.

3. Dithars Z.78 (Zined) :

a, Chemicenl nane - Zine ethylenc.bisdithiocar
benate,
b. Active ingredient - 75 % wettablo powder,
¢. Concentration wed - 2,000 PPN,
d. lisme of the fimm - Indefill Chomienls Ltd,,
Bombay,
¥, Gumen :
&, Chemical nese «  Z4iram bmeEed orgonic
fungicide,
b, sctive ingredient - 305 L0,
¢. Concentration wsed - 2,500 PPH,
d. llace of the fimm - CIBA India 1td,, Boubay.
5. DAfolatap :
a. Chemical name - N(1l,1, 2, 2 tetrechio-

roethyl) Thdo-heCyclolexamne
1, 2-dicarboxymide,



b, Active ingredient
¢. Concentration wed
d, Nams of tle fimm

6. rurcofungln :

6. Chemical name

b, Active ingredient
¢. Conoentration wed
4., Kame of the fimm

7. Extolap !

8.

a. Chemical zmme

b. Active ingredisnt
¢. Concentration used
d, Hame of the firm

i H
a, Chemiconl name
b. Agtive ingredisnt
¢, Concentration weed

d, Hame of the fim

80 % wettablc powdery.
31,000 PPM
Rallies Indin 1tg, ,Bombday.

B.pethyl ‘-ssidno acetophw.
none and nycovasine,

70 % wottable powder.
50 PPK,

Hinqustan Antidiotiecs 1td,,
Plﬁpl‘i, ?WQ

Copper oxychloride
50 % wettable powder
3,000 PPM

ITravancore Chomionl and
vamafacturing Co, 1td.,
Alvaye,

letrachlore isophtimlonitrile

75 % wettable powdsr
2,500 PPM

Diamond Shatyock India
LM., m’ 00 8.



9. 2irm
s, Chemical none
b, Active ingredient
¢, Conventration used

d. liame of the fiye
10. Biton-50 :

s, Chemical naze

b. Active ingredient

¢. Concentration wed

d. Name of the filrm
11, Bayjstin

a. Chepleal mwe

b, Agtive ingredisnt

¢. Concentration wed
d, Jame of the fimm

12, Kitasin :
&, Chemical name

b. Active ingredient
¢. Conecntration used
4, Name of the fimm

40 dimcthyl Dithiocarbdemate
80 % wottable powder

3,000 PPM

Fallies India Ltd,, Domday.

Copper oxychloride

50 % wettahle powier,
1,000 PPH

cendor Indis 1td,, Bombay,

2 (Methoxy-carbanoyl)-
bensinidegole .

50 % wettable powder ( It 18
forpulated as g wettable powder
containing 0 g a.1./kg ).
1,000 PPM

BASY India ltd,, Houbay.

0, O-MMMJM
thieplvepiate,

30 £ wettahle powdr.
1,000 PPN

Pesticides India I1td., Udnlpur,



13. Denlate
a, Chemlical name - DBenomyle(Mothyl-l(lutylcarbapoyl)
2-bengisidazole cearberate ).
b. Letivwe ingredient - 50 £ wettable powdor,
8. Concentyation wsed - 500 PPM
d, liame of tho fiym - Agromore itd,, Bangulero.

Yotato dextrose agey wes prepared and distributed in
100 m} lots of 250 m) Eriempeyer flesks and sterilised, After
sufficient coeling 1.0. ¥0°C, to each of the flesk mensuyed
qguantity of diffeyent fungicides and antibiotic of the
yecomended concentretion wves added and sheken thoroughly and
then powred in duplicate plates for each chemical., The plates
vere inoculated with the young growing culture of the fungws
and incubated for 7 days at yoom tempemature ( 28-30°C ),
Plates with potato dextrose agar without fungicldc scrxved as
eontrol. Otservations on colony diaseter and sporiistion were
pooried after 7 days after inoowlation and reswuites are glwen
in Tadlle l1.
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Chapter V

EXPERIMENTAL FESULIS

Isolation snd pathogenicity of the funguc
Asglakion ¢
Isolations were made froo diseased leaves of chryeanthomun

deploting the typleal smptoms., 7The culture obtained were main.
taimed on potato dextrose agar slants for further studies,

Pathogenicity

tn artificially imoculated plants symptocs appeayed 10
days after inoewlation. 7The disesss sanifwsted ns suall clroular
to oval, irregular, brown to dark brown or Wlack spots measuring
5 to 8 xx in diaweter, Severul such cpots corlosced and forwmed
big patches or pecrotic ayess, messuring 15-20 rt in Clameter,
Few jeawes showod tlightening after 1% days. Oencrolly
infsetion started frow the apex and edges of the logwes, The
syuptous developed due to artificial inocilation were similay
to those cbeserved under naturel field conditioms (Flate-I, II).

Eelsoletion

Ieisolations were made from artificially incoulated
deavwes which yiclded the fungus ildentical in all 19spects with

the original culture,
Host Fange

The reswils given in Tadle 1 (on pege 32! indicaded that
brindal, Chilli, Cotton, Dahlia, Sunflower and Towato were found




PIATE T

D H
Pathogenicity of the fungus

D Diseased plants

H Healthy plants




PIATE I1

A B

Natural infection

A = Blossom

B = Leaves
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Tabls 1 1 Host yange of the pathogen,

Larbo, Lame of the host Infeetion
1. Hajra (Pemnisetun typhoides, Htepf.) -
2.  Dean ( Phaseglus ywigaris, l.) -
3. Bhendi (Abslmoschus esculentus, L.. -
W,  Brinjal ( Solanue pelongepn, 1.5 +

5.  Cabbage (Bressios oleragep ver. Capitats, I.) -
6. Cauliflowey (Bressiga glerecea var,botrytis,l.) -

7. Chllt ( Capsicur ammue, 1.) .
8. Cotton { Gossypium erboriwm, L, +
9. Coriander ( Coriandyup sativem, 1. -
10. Daliia ( Deliis veriabilis, LESF,)

. Growndnut ( Arachis hypogeea, l.) -
a2, Guar { Cyamopsis tetryagonoloba, Tamd, -
13. Jowar ( iorghus vWigsre, Pers) -
i%,  lisabean ( Phasoqlis limepsis, Macd,® -
i%. Yalge ( :“2& Eays , -
16, hethi ( Irigouells fospup-greoeum, L.) -
17.  Nug ( Pheseolw tus, L, -
is, Peas ( Pisup sativug, 1.) -
i9. Safflower ( Carthanus tinctorius, 1,) -
20, Lunflower ( Hediapthus appus. 1.) +
21,  Sumbemp ( Crotalaris junoea, l.) -
22, Tagetes ( Tagetes eyecta, 1.) -
23. Tonato ( Lycopersicun esculentum, Mill, ) *
2, Tur ( Cojonmis gadsp (1.) Millsp,) -
25,  Urid ( Pheseclws mungo, l.) -
26, Wheat ( Triticus sstivum, 1, -
a7. wal ( Dpdichos Jabigh, L.) -
28, Zinnia ( Zinnia ele y Le) -

Hote : + u Positive infeotion. - = legntive infection,
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infected by the fungus, bwsides chryanthesum, 7This showed
that the culture under study wes pathogenic on six hoot plants
besides chrysanthemus, vhile it vas non-pathogenic on the
recaining 22 host plamts,

Varistal Fesistance

The zesuite in Telle 2 yrevealed that wvaricly Golden
Layvay ves found to be moderately susceptible vhile yemaiming
all vartoties viz, Barbara Phillips, Cornation Yellow, Garden
State, H,V, West, Reja, Hewadi, Snow queen, Surpyise l'oreay
and Zipri were found to be highly suseeptidie, lic varicty was
iopume o resiotent,

Talle 2 : Lelative performance of chrysanthemus varieties
against Altermaria op.

Sr, Name of the variety ksaction ipe of te
No. spot
1. Barbtam Fnillips Bighly susooptihle D
2, Comation yellow Hghly susceptihle p
3. Gerden Stete Hghly susceptitle s
4, Golden Darwer Moderately susccptilic c
% H,V. Wost Righly susceptinle D
é. Eajs Righly susceptihie D
7. Fewvedi Highly susecsptihie D
8. &how queen Highly susceptihle D
9. Surprise D'oreay Highly sumoeptible vl
10. Ziprd Hghly susceptidle D
Bots : A = Bighly recistant
B = Joderately resistant
C = Modowately susocptible
D = Mgy swesptitie,



Cultureld Characteys

The resuits presented in Tadle 3 ( on psge 3% ) indicated
that the cclony was circwlar having irregulay margin and oliwe
green in colour., 7The yate of the growth was slowect on Coon's
agar, Czapeck's agar, leonlan's ager and paximum on Kirchoff's
agar followed by iichards® agar, The fungus grev well on
Kirchoff's agar, M, agar, ost meal agar, potato dexLTose agar
and mutrisnt agar, 7The development of aerial hyphes was on
Kirchoff's agar, Theye was no serial hyphee on other wedia.
Conocentric zomtion wese found on leonian's agar and Kivchoff's
agar while ring fomation at the periphery of the cdlony vas
Roted oo M, sgar and host lsaf extract agar, The sporwlation
was least on loonian's agar, Csapeck's agar and Coon'zs agar and
zaximus on Richards' sgar, potato dextrose agar, liutriont agar
and host lsaf oxtract sgar ( Plate I11).

It 15 concluded that the fungus coddld have very wide
range of selection in deriving matrition. The growth amd
sporulation however was good on RKirchoff's agar, liichayde'
agar, posato Gextrose sgar, mutrzent agar and host loaf
extract agar followed by oat meal mramnz agny. On
rezadning media growth wes peor vith moderats to scamty
sporalation,

Spore Germination :

Resulta given in Tabls b (on page 37) revenled that the
goruimtion vas notioced defore two hours and almest completed
et the end of eight houre, Georm tubes weye emerzing out from



PLATE IIT

Crewth of the Iunge on differemt cultuxe medis

1, Hichaxds' agar

2. Isontan's agar

3. Caapeck's agar

b, Kixchoff's agar

5. Coon's agar

6. ﬁa agar

7. Potato daxtyose agar
8. Rutriont agar

9. Oat peal agar

10, Host leaf extmmet agsr.



PLATI
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Table 3 & Cultural charscters of the fungus on different wedia.

Sr. Kame of the Meam colony GSporw-  Crowth clamacters

No,. nedia dlam, tnmm Jation
after 7 days
1, Coon's agar W ++ Colony flat, civeular

with ©a
Niive orYy ontour ot Phe

2., Cgapock's agar 56 * Colony flat with irregular
margin, arty wvhite in the
contre, oliwve calour
around the oontye, poor
pycelial growyp no asrial

hyphas,
. Host loaf oxtract 7% +ee+  Cod flat, civewlar with
3 agar emgg oe ln, olive black

:i:im o tw

v grecn o

vith ugmutmwm a?
per ry. Hoderate
mycelial y DO
sorial .

b, Kirchoff's agar 90 +++  Colony ciroular with
entire m&;a, pale
brown at cerntre,
olive &wﬂmh y
concentric somtion, sub-
styatam colour change to

pale orangc, myeelive
owrrdie b Al b gy

throughout the
o ony.
. leonian's agar 62 . Col flat with irre r

d ua!gga colour pals m
green with comentric
m%axw grey colows
at periphery poor mycelial
growth, no seriel hyphee,

Contd,.




Tatle 3 (Contd,.

iy, lHome of the JMean ea‘i.ew Epora- Growth characteye o

Bo. media dias, in om lation

after 7 daye
6. K, agar 81 e Colony {lat civrcwlay with
2 wavy be dark oliwe

green and olive grey at
periphtry vith concemtric
ring at wripmn,mlm
mrx deval ope

7. Bubrient agar 68 S Coloty circular with

8, Oat oeal agsr

76

cau.m in, dark oliwe
huck ccntre and
&mn et ;:erxplnrr.

mrm

Colony flat and circular,
dayk olive green with

oa.m ° ey St geupury

9. Potato dextroce 80 ot Colony eimwar and yised
agar vith entirc sargin, consen-
tric somation having dark
olive gren odlour vwith
&neng: t.” uh*;tt’uh
® a r
Byocdiw grouth, no drial
10, Kichardz * agar 8% e Colony ei.zmnar with
tm r mm
oﬂ? green
a
Pl‘ﬂ W rﬁx
compaot, no af mm
* = éﬂ!ﬁﬂt’u
+* u Moderate.
++ = Good.
L el ] = ﬁm;
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both the ends o8 well as from Doth the sides of conidis.
Yaxismm seven gewmtubes woye obseyved., Gerptubes started
branching after 6 hours from omergence, The hott leaf oxtrect
was the Best wediwe on which paximtm germinstion was oltained,
followed by tap mater, 2 por cent sugar salution, 1 per cemt
sugar solution, potato dextrose broth, sterilisc water and
distilled water respectively ( Plate IV ),

Tahle & 1 Germination of monidia on different subetrate.

4y, Neme of the Germdmation £ after
No. cubstratum 2 LY 3
hourse

1. Hozt leaf extract by 7 92 100
2+ Potato dextrose broth 32 56 66 78
3. Tap vatey 38 60 76 O
b, Uistilled water 35 52 6o 70
5. Sterilige water 40 48 65 72
6. sugar solution 1 £ 25 59 70 80
7. -ugar solution 2 { W2 56 6a as

Korphology of the fungus

The morplological characters of the fungws vic., mycelius,
conlidiophoves and conidia were studied from the cwWiture grown on
potato dextrose agay and also from infeected host,

1. Myesdium
The fungus produce good mycelial prowth in cultwre modia.



PLATE IV

Photomicrograph showing the germination

of conidia of the fungus under study
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The young myctlium was poorly ssriasl, hyslime, soptate, and
irregularly brunched, turning brown wien old and moasuyed
,"‘63!;‘ (3412 = 6,20 2 ) 4in width.

1. Comidpphoyes

Conidiophoyes smerged from host tissue citler singly
or 4n groupe of 2-% with promirent apical scays, hey were
short, straight to alightly bemt with 2.0 septa, Ihey were
3lightly constricted at septa and swollsn at base, 1igt
browd to dark bdrown in cclour.

length of the comidiophorvs from the host was 13,40 m
(15,60 - 81,90 n ) and from potato dextross agar it was
35.76 m ( 7.80 -~ 105,30 & ). ¥idth of the conidiophores from
the host was 5,27 & ( 3,12 -« 7,80 1 ) and from pototo dextrose
agar ft vas 5,02 M (3,12 3= 6,2 2 ) ( Plate V ).

I1I. Copidla :

Theye was variation in sise and shape of conidia, The
conidia obtaired from host were yolatively bigser in sige and
Shape, beaks were alsc longor than those obtalmed from potate
doxtrose agar. Conidia were light olivaceows to dark browm,
obelavate to surifors, with rudipentary or shot beeks. They
were in chairns of 2.12 or moye wually $ to 8, %“ley haw 2
to 7 tyamverse septa, usmally 3 to § snd O-3 lengitudinal
septa usually 1 to 2,

length of comidia frow the host wvas Ll, 3 & (19.50 M =
74,10 B ) and frem potato dextyose agnr it wos IO M
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(7.80 B =~ WMo 1 ), Breadth of canidia from the host was
itwas 8,80 0 ( W68 M - 13,26 m ) ( Plate V),

The results given 4n Talle 5 slowed that the fungs Aid
not grov at 0° and 5°C, The rangs of tempersture in relation
to grovth vas 10° to 40°C, The optimm growth end sporwiaticn
vas at room tempSrature i.e. 28-30°C ( Plate VI ),

Table § : Temparzture grovth relationship,

o o

§r, Temperature in °C Mean colony dlam.  Gporlation
No, in mm after 7 days pe

1 0 - -
aq 5 - -
3 10 I +
ko 15 a8 +
5. 20 » *+
6o 3’ 60 Ll
7. 29-30 (Foom temp, 7% +epd
s. 35 k A
9. % 16 *
ﬂﬂ“ : - = ﬂﬂ-
* = 3&“"
+¢ = Jodemte.
+»*¢ = Good,
++++ =  Abundant.



PIATE V

Photomicrograph showing conidiophore with

conidia in chain
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Utiligation of carbon compounds

The zesulits given in Talle 6 ( on page Ll ) chowed that
fungws could utilise all carbon ccupounds wnder study, bxcellent
grovth was obtained on dextrin, sucrose, spaltose, lactoss and
ambinese, Good grovih was cbtaimd on fructose and gyceral,
There was yelatively moderate to scanty growth ont Dexylose,
raffinose, manmitel, dextrose and in contral. MNaxim¥e sporvla-
tion wvas noted on sucrose, maltose snd dextrin while good
spordlation wes otserved on fyuctose, lactose, dextrose and
raffinose, and on remaining cerbon compounds woderate to
scanty sporilation was cbesrwd,

It is conclwded that fungws ooWld utflisc o wide range
of cardon compounds, but sucrose, naltose and dextrin weye
found to s the best on which fungue could grow and sparillate
abundantly. |

Utilization of Nitzogenous compounds

Fesults in Talle 7 ( on pege W3 ) showed that the
fungus could utiliss all inorganiec and organic nityogenous
compounds, LExsellent growth was obtsereed on potassive nityate
and sagresiwm nitrmate followed by scdive nitrate, asmonium
tartarete, Oood growth wes obeserved on mmmonius nitrate
while scanty growth was noted on ammorium oxalate, wres,
spponive sulphete atd on contrel.
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Taltle 6 : Utiligation of carbon compounds.

Er. Souree of Mead col - Crowth charactse
Bo. casbon diam.in :W i'ﬁ%m
after 7 4oy

*+ Colony flat, » fomation
n ot thy cerite "?‘mmr

mutag%%; ', una G“P

2. Lexylone ** Col. fiat frropuder sargin
* mmt pocy myeeliwm ggsth:
ng olive pgroy colour

ollive at
origey joor v
B. Homgees
i. Dextrose 5% R elroular with
emm m Mp onvu
e, o et
pertphem no ﬂﬂﬂl hww
2, Fruotoes 6 o Cod. conssptric at
3 m';:&w@a c&mm'
18] growth snd Bo
3. Nammital 56 + Colony flat with Lxregular

grey ceolour,
4

i. Lsotose 70 e Coalony fiat vith irre
pooy eerial sﬁ%ﬁm

at eontro. pale olive colomy
whitish mycclive at i

pe e Contd,
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Tanle 6 (Contd,)

Sr, Souree of HMean colony Sporw. Grovth chasacters
Bo, oardon diap, inm: lation
after 7 days )
2. Valtose 26 *ere Colony fiot with Wm.u'
m;g:.:. pooy nycelime a
oolour of the eea.ow
deep eim grey, poor
oyoelim
. Sucrose 82 " e Col. aat irroglar warg
3 eﬂ:g &aep olive green wm'
black, olive let pori.
phﬂ, w L m,
no acrial
11I. Trisaccharides
). Raffinose 50 et Col flat with irregular
n pale olive grey st
¢ and doep olive grey
at p-rxpmm myoslim
growth, #Acrial wpha sbeent.
1V, rolysaccharides
1. bextyrin 8 rord Col oompact with
d W gin whitish
at the oentye M
r at m pery
amm. ’
2, Aycerdl 6 * Colony flat, ciroular and
emm mrain poor and thin
:g Al vhitish
growth at peri-
phery with poor serial mm
3. Comtral 1 + cuom w
gim wy v:& v r
cﬂm ﬁn
no ey
Hote - = 511,
+ =  Soanty,
*e = MNoderate,
Lo 2 = Good.
=

te

Avundant,
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Tatde 7 s Utilisstion of nitrogenous compounds .

6r. Source of Mean cal Sporu- Growth cheracters
No. nitrogen  dlam.in e 1stion
after 7 days

1. Asgoniwe 50 - Colw Blzgh raised vith
nitrate ﬁgur on:n w:
‘g‘lmr &tag. ry
¢
aodereto u?: ;
serinl mm.

24 muu; 6l " %‘g 'ﬁgﬂh m
uﬁ’ﬁmm&mv W
beving ranstion, ¥ tratus
mwy mm peor

o Apmonium . Colony flat irregllary
3 aWphats » urg!.n, pycclims ocompact
r, p&h dlive in
ealm, serial hyplee,
W, Asmonium W ** surface mnl solour
oxalate colawvr olive with mwh
at the centre ,
amnu mly
» Caloium W "ot Col nat 1mwr
5 ritrate m& 8 mw

6. Lum 76 * Cal. Qat
= e




Tadds 7 (Contd,)
Sr, Soupse of Jeah coleny Sporu- Cyovth claracisys
Ko, nitrogen dilan.dnme  lation
after 7 days
7. Fokassive -+ § *rre Colony flat with irreguiar
* nitrate margin, dark olive grey
cdlour, pooy n&o:ﬁlnl
at the cenkye,
8. Sodiwm 68 rere Colony flat, entise margin

nitrate

dark olive grey colowur
blackish at the oentye with

P mycolial growth and
?:arﬁ hyphee,
1Z, Organic nitrogencws
Cobpands
9. Urea W6 g flat, irveglay
by alive grey with
yo h
colour et pe ar& a
no aerial hyghza. !
10, Contyal 3 +* Col circinyg, ontive
{vithout ms) . : ‘geew& ln
oan pale
oalour, no Wﬂﬂr’ .
Hots
- = M1,
* » mtv.
> = muﬁﬂ.
bl 9 Good.,
S+ ad » Amo
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Lxgellont sporulation was observed ob potassium nmitrate
and sodiwe nitmato, aimmoniue tartarate, caloium nityate and
urss dsveleped good sporvlation. uhile soderatc to scanty
sporilation vas noted on asmoniun nitywte, aamoniis oxalate
followed by magmesium nitrate and control.

it wvas obeerved that most of the nitrogenous compeunds
swpported growth and sporviation,
Engyss production
o. HMastess :
mwofp@w:mwgmdwml&ufm
basal wedium, Ihe fungws made wderats growth and prodused
distinct ‘hale’ around the colony when treated with 1 per oent
iodins salution. This indicate that fungus had the ebility to

hydrolise starch which was indicated by production of engyoe
‘dlastane ',

b. Impin

ne grex of egg~aldbupin wvas added to 100 m) of the
basal vedivm, vhich wes sterilised at 1% 1bs prussure for 30
nimtes, 20 &8 to all coagulation of proteims. Fungus grev
well on this nmediun showing thereby its ability to preduce
ongywe ‘Lrypsin’,

c. Irpein
One gran of ossein was added to 100 sl of e besel
nedive to prepere cesein agar. The fungs made oxcollent
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grovth and doveloped clear sonw arcund the coleny indicated
the prodwstion of enzyce ‘erypsin'.

d. Julptiness

(ne gram of gelatin wes sdded to 100 m of basal wediuwm,
modoyate growth was obsegwed, when plates were flooded with
solfied RgQl,, clsar ‘halo' wes produced around the ocalomy,
showing ability of the fungus to produce ‘gelatinsse’ in small

M"o
e, . midpse

One gram of ssparegin ves sdded to 100 sl basal sediwe.
Fungue pade very scanty growth indicating ite ability to produce
engyo ‘amidase' in very small gquantity.

£. Getess

Two grams of cellulose was added to 100 nl basal mediwm,
The fungws made scamty growth, showing its ability to produce
ongyce ‘oystase’ Sn very small quantisty.

The dats presented in Tadle 8 (on page W7 ' showed thet
good growth of the fungus was in media containing casein and
ogg altumin indicating theredy the production of onzywe erypsin
and trypsin espectively. In other medias soderutc to scanty
grovth wvas obserwrd, wvhich indicated thet fungus could producsd
enzye gelatimese, diastess anidasc and gystasc in small

quantitiss,
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Tekle 8 : Production of enzyues,

“sr. Vedium ¥ean ¢colomy ! Sporiliat lom
. dimm, in ns a e
after 7 days
1, Fotato starch agar W3 Uisstese -
2. Yge~albunin agar %% Trypein .

3. Casein agar ) ! zypein et
%, Galatin agar W6 Gelat inane ~rre
5. Asparagin agar 3 Awd Guse -
6. Cellulose agar n Cys tane +
m 4 - = mn
* = Seanty.
> = Mn‘”c
*oe s Good.
vt s Adundant.

Iffuct of hydrogen ion comcenbration :

The resuits pressnted in Teble 9 (on page 48) showsd
that the fungue could grow within a wide yangs of pif viz, 2.2 -
9.6 but the optimum pH for the growth was 4.8 to 7,1. The
saxisam grovth was obtaimd at pHl 6,0, thus indicating the
fungus tendency to grov wll in acidic media than the alkaline
media.

Teyma) death point
Theye was no growth in tubes exposed to the tomperature
of 60°, 65° ang 70°C, whilo in otiher test twes growth wes




o

obssrved, In order to find out exact 1.0,P, sane proceduye
ves yepeated st constent tomperature of %°, 7/°, W%, 99°
and 66°C.

Table 9 : Effect of hydrogen ion concentration,

Sy, of the mdalmm wwgrm
zat in
R e e R TLe

amgmtm sterflisation  aftor .

1. 2 2.2 ns
2. 3 2.6 6oé
3. 3.5 3.3 70
. Y 3.6 829
8 W5 Y2 83
6. g .8 1163
7. 5.9 53 1356
8. 6 57 L0
9. 6.% 6.0 192
10, 7 6 1609
11, 7% 7.1 1207
12, 8 7.7 b o)
13. 8.9 8.1 899
i, 9 8.8 971
5. 9.9 Dule 3|
352

s, 10 9.6




b9

Table 20 : Therea] death point,

Sr.Nio, Temperature in % 2&?7w
3. 35 +
2, o +
3. W5 *
b, % -
Se 5 *+
6, % -
7. -4 +
8. » +
9. %9 *

10, éo -
a. 69 -
12, 70 -
fote - = N,

+ = Orowth,

Ti» resuite given in Takle 10 chowed that the thormal
death poimt of the fungus was 60T,

i vijis test

It was cbeerved frow the date presented in Tetde 11
(ch page 0) that Dithars K-bS, Vitavax, Dithane 7-78 end Cumen’
inhiddted the growth and spordation of the fumgus. Difalatan
vas also found to b effective in ohecking the grovwth and
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sporulation vhile aureofungin, fytolan, daconil, Iirem,
Witox~50, bavistin, kitagin and denlate did not prow
offective in checking the growth of the fungus (Plate VI1),

Takle 1) : Effuct of different fungicides and antibiotie on
the growth and sporulation of the fungws 1p yikre.

53 Bape of the Hean colony Spoyuilation
Ro. fungicides dlan.in
and antibdlotie after 7 days

1. Dithans ¥obl
24 Vitamax

1
]

3. oitane 78 b -
b,  Cusen’ ) .
5. Difolatan 6 +
6. Awreofungin b & et
7. Jytolan 17 *+
8. Daconil a *+
' S ZAzyem » *re
10. Hitos-50 8 e
13, Bavistin 3 o
12, Kitasin W b
13. Benlate 73 e
i+, Contzel a2 by
Bote - = B,
+* = Soanty,
« = HoGewts,
*tr = Good.
P0¢ = i 'pndant.



PLATE Y11

ifiect of Affvrent fumpgicidks and en nntidlotic
on the fungus grovth in vitro.

d.

e

3.
b,
5.
6.
7.
8.

vithane lehS
Vitavax
Lithore .78
cuen’
wifolntan
surcofungdn
Iytolan
boconil
~iran
Blitox- 50
Davistin
Kitazdn
enlato
control
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Chapter VI

PDIBsCUBSION

The present irwestigations on the leaf blight disease
of chrysanthwtun wRte undertaken to study the sywptoms, cawsal
organism, its wmosphology and physiology and to find out suitable
conbrol peasures,

The pathogen was ensily isolated frem the disessed
saves by usual pethod, Pathogenicity was prowed by inocula-
ting one month ald Mealthy plant of chrysanthesim. The fungus
wver mainly resporsible for inciting the lsaf spot and blight.
Disease appeayed e dark brown to black spots gencyally in the
region of 1saf tips and leaf edges. The spots weye ciranlay
and oval to irreguiar baving greyish conoentric yings at the
osntye, The sipe of the spole varied in diamstcr and renged
frem b mz to 15-20 sm. Under severe conditione of infoction
gpots conlesced to fors a large irregkiar mscrotic patoh,
Such meecrotic patches gave sppsavance of dliight. 7Tin leaves
dry off, curied and dreopped down prematurely., Symptoss also
appeared on blossom and detoriated the quality of flewer.

Sohmidt ( 1998 ) stated that Alterperip chrysanbhem

G chmidt. affectsd all green parts, causing round, initially
pals groy spots., They enlarge rapidly to their fimml dimeter
of spproxisately 1 om. When N1y developed the spoks were
grey t0 bPrownish-black, often with a pale fieck at thw cendre
and more or 1689 distinct 1ight and dark sonstion vimre the




g2

spots wye sufficiently mmerous, entire lsawes withered.
Lodebaugh ( 1963 ), Tanmmen ( 196% ), Zoder ( 1966 ), Cox

( 1969 ), Ingelhard ( 1970 ) and Holoowhb ( 1976 . deserided
the dissase as Jeaf-spots, leaf blight, flower Wl izht, duwsty
spoaks on the sy floret, pstal meerwsis ete. In India Reo

( 1963 ) dscribed the 1saf spots as dark-brown to Mlack
oireular to irregular, often coaleseing to form largs paiches,
These spots were dus to A, ghypsenthepd 7. Scimidt., later in
196%, s dencriled similar 1ssf upots, ovel to irrogular or
angwiar, dark-brown to black, as lsaf Nlight, Wassos blight
and defoliation. These weze due o A, femis Auct, Srinsth
and Saywar ( 1965 ) noted 1saf spote dwe to 4, joruissim (Fr,)
¥iltshire as brown patches, 2-b s in diaseter, wostly mear
the apical parts of the lsawss, These patches crlarged
irreguianly twning Wackish-Lrown in colour, cvontually

the meerosis covered the entire lsaf arez and prowed fatal

to the plant, The symptous observed in the proscnt study
weye sisdlar to those reportad by sariier workesu, 7w
symptens noted wore mostly on the leaf apsx and leaf edges,
Concentric somtions es described by iohmidt ( 1998 ) were
ocdaosved only vhon spots were iSolated and restricted Iin sige,
The pale fisck or vhite at e ocontye of the sovmiion wes
however adeent on maturelly affected diseased Specinen os
well as on the artificially invoulated plants,

The host range studies indigated that brinjal, chilli,
ocotton, dallia, sunfiower and tomato could be collateral hosts
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for the pathogen under study as the fungus proved to be
pathogenic on these hosts, and nol-pathogenic on the recain.
ing 22 hosts, F5ae ( 1971 ) reported A, Lenuls Auct, as
pathogenic on 41 hoste, BHe howewver, 4id not carry cross
inoculation test and that his identification was based on
sorphological chazecters, IThw prescnt studiss agreed with
thote of Reo 4in that the fungus undey study was pathogenic
on 6 bost plants that weye impluded fa his list of host plants
for 4. Jepals Auct,

teveyal workeys yeported Altermaria spp. particularly,
L. 32DEI2 on & nupter of host plants, Thus Fawlwetter (1918)
reported it on cottom and wheat, Fosella ( 1930 ) on berley
graime ; Abyannoff ( 1932 ) on soyabean, Groves and Skolko
( 19Ws ) on alfalfn, Pusci ( 1947 ) on bringsl and chilll,
Jdoshi ( 1952 ) on Cordia mymn.  enthotri ( 1963 ) showed
Alternaria temuis isclated frec Areca pals to B¢ pathogenie
on dmencssna, ¢gg plant, Sqlapwp Digzwm, Pattan petal, and
fruits of apple and pear. Hotenm ( 1965 ) showed tamatoes
and potato to be the host plante of 4, temuis, Wwhral and
Shurtleff ( 1966 : yeported A, tepuia onm bell paper, Joly
( 1967 ) on cityus fruits, Svlaiman and Jadhay ( 1967 ) on
potato, Ehovmik ( 1969 ) on whsat. Patil ( 1970 ) studied
the lsaf blight of Safflower catsed by A. tamuis, Dutta ¢f 2.
( 1971 ) studied the leaf spok of corn flower caused by
A, temuis and stated that the organiss attacisd & largs numdber




T

of ormzental and other plants of fecily Compositon. Jadbay

( 197 ) studied the 1saf spot of sunflower cawscd by A.fepuis.
Tanden and Shivkumay ( 197% ) reported A.glbermets ceusing
brown rot of Cayisss OaraRdes and stated that fungus could also
infect fruits of tocxato, apple and beans, It howover, falled
to parssitiss on smla, gumave and brinjal,

Thus the pathogen wnder study, A. feniis bhad a very vide
bost range and yeported to be a mild pathogen at tizes dwvelop-
ing into seriows proportions, It would be worthwhile thewfore,
to isolate the fungus from the disecased specioen collseted froe
dfferept localitiss where chryanthenun 48 grovn and conduct
detalled studies with yespeot to symptoms developod and the
host yenge.

The cultivar golden Darway was proved to bo codermtely
susceptible, while all others wig, Barbaya Phillips, Cormtion
yollow, Cayden state, H.V, lest, faja, Fevadl, Snow queen,
Surprise Doray and Zipri were found to be highly susoceptible,

¥orphologionl clarecters viz, colour, septation, #hape
and sige of the uyoelium, conidiophores and conidis were studied.
These characteys indicated that the patbogen undey study
belonged to class Hyphomyoetes and the genus Altorperia.

Hees ( 18917 ) descrided the genus Altemmaria with
A Jopiis o8 u tYpe specias, Although the characterigation
of the genw was somowhat incomplets, the broed coneept and
definitions Iaw teen germrally accepted dy subceqmmd vorlese
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in the fisld. Fries ( 1825 ) desorided the gems Meorveporive
and subsequently ( 1832 ) gawe more detailed sccount and
dssoription of this gemm, He did not, at thet time, mcogniss
the genus Alterparis Nees bDut considered it synonymous with
"Torwla', Cwwallier ( 1826 ) recognised the gomwm Altermaris
and giffeyrentiated it frem ‘Torwla' on the basis of the presence
of teak in the forwer, Corda ( 1839 ) recogiged the gmm
Altezperia and gave illustration and a desoription of A.gemils
Aust, Later Fries ( 1849 ) scimowledged the gemw ALtRrraris
in his work ‘Suspe vegetabilium Scandiwmewiset, ls thought the
genus Polydesmus Font to be a synony of tie genus Altermaria
Lees and distinguished the genus Mecyosporius Fi. from the

goms Altermarip Wees. Elliott ( 1917 ) reported detafled
investigation on the gemeyic chamactere and limitations of the
gems Altermaria. Be empimsiged the conidial charaoters vig,
form, shups and the presence of beak «8 a distinotive gemaric
charactoys. He observed that the catenulation of contidia was
a0terEined and mods f1ed Ly enviromental econditions, He
dvicd Altervaris into six groups on the basis of morphological
difforentiations and diszentiors of the spoyes, & 10cognised
Altemaria and Hacrosporius as fwo distinet gemeru. :4ltshiye

( 1933, 38 ) and lster, Orowes and Skolko ( 19kl 6 & D ) after
an sxtensive study cams to the concluwsion that t¢he gemeric mase
Macrosporimm should be drepped end Stesphyliwm showdd be
recognised imstead for all puriform spores proawed singly and
the nanpe Alterparig be reswned for beaked sporws produced either
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singly or in chairs, He corsidered that the description
glven by liecs was sufficienmtly accurate for recognising

the moders concupt of the gemw Altermria. Boe suggested
that singe the nece Alterperia 15 universally ascepted and
known term, 4t should be used to designate the teaked
conidia irmapective of their fomation in chaine o» singly
on conidiophores although such procvdure did not strietly
ocoeply with the provisiors of the 'priority’ accopted Dy tie
tInternational Rules of Komenclatuye', HNeergaard { 19buY§ )
after a thorough study of sany authentie specirers agrecd to
viltshive's yecommsndstion. Hs completely reviscd the
taxonomy of Alterperig through & critiosl exmzination of
over 70 species of this and several closely related gerera,
eliminating all dut 20 speciss of the genus Altermaris. Gome

of the species classifisd undsr Macrosporium, Helminthosporium,
Cladosporives, Sporodsswimm, Polydesmus and Puccinis weye
rejected and nads synonyss of the germs Alteymerin.

The conidis of the fimguws under study vere cbolavate,
purifors having 2 to 7 trenswveryse septe and 1 to 3 longitu-
dina) septa., The conidia were borne mostly in chnine to Qiw
extent of 512 comidia, Therefore the fungus under study wes
fdentified ap belonging to the gemus Alterparis.

In order to identify ths Alternaria species undsy study,
compayative data of the deseription of the Alternaria spp. vis.
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A. ghrysanthemi, A, temuis, and A, tcnuissime reported to e
pathogenie on chrysanthentm was compiled. These desceriptioms
along vith those of the type species of A, temuis and A,
alteymata are presented in Talie 12, It wes revealed from

the Talle 12 that tl» wosphological characters of the pathogen
undey study wese not in complete agreecpent with the deseription
of 4. chrysanthomi and A. temissime parasitic on clyysanthenvm.
The fungus under study differed from these two Allesmaryis species
in yespect of sise, shape, septation, conidial cessuressnts and
other sorpholegical characters,

According to Eimmoms and Crosier ( 1965 ) and C.M.I1.
dsscriptions of pathogonic fungl and bacteria No, 164, the
conidia of A, chrysanthesi were often eylindrical with upto 9
transverso septa and sopetines ome oF more longitudinal septa,
In this deascription there was no mention of the beak, Conidial
length was 70 4 (29-130 M), Aocording to Rao ( 1963 ) conidis
of A, ghrysarthepl weye in short chains of 2.5 obavats to
oblong with mediwm septate Yeak, Comidisl length was 20.130 A,
The shape of the comidia of the fungus under study was obclavate
and mot cylindrical or cbovate., 1Ihe portion of the conidiwm
vhich was proxisal to the cell wvhich boye it was bxpader than
the distal posrtion. The beak wes non-septate and short on
culture sediww. The length of the conidia was 15-7% m, Thus
the conidial charecteys did not sgree with those of
A, ghrgentiesd., Similarly the fungus under study ves
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differentiated from A, tenuiseima on the basis of conidial
chain., Aocording to Syinath and Saywmr ( 1965 )
A, tonuissims was bravicatemlate o short-chaimed of 2.h.

e conldis of the fungus under study were light
alivageous to dark-brown, obclavato to muriforw with rudisentery
or ahort beak, Theze wae variation in sise end shape of
conldia, Ths conidia obtainsd from host weze rclatively
bigger in sige, shape and beek length in comparison o those
obtained from potato dextrose agar. Misaghi ¢t gl. ( 1978 )
noted the influsnoe of envircomental and citwae pedia on
spors worpholegy of Alterneria altermata and atated that the
conidia formed in matural babitats wually were bigoer, had
long beaks and moge uniform in sise than those produced in
vitro on comzen agar media, BHe also ventioned that corphology
of conidia produced in vityo was influenced by caposition of
substrate. The fungs wadsr study forwed chains Upto 12 or
sore wually 5-8, conidia with 2.7 tramverse scpta, ususlly
3.9 and O-3 longitudinel septa, usuaily 1 to 2. length of
conidia fyom host wos 1.3 M (29,50 « 74,10 &) and from
potato dextrose ogar 24,10 A { 7,80 - 7Mk 4 ), Dreadth of
conidia fron host was 10.99 & (4,68 ~ 19,50 m) ond from potato
daxtrone agar it vas 8.80 u (b,68 -« 13,26 B), Thus the mor-
phological charecters of the pathogen under study agreed to
those yeported for A. termis.

Simmons ( 1967 ) mferred to the work of wiltchiye
( 1929, 30 ) and stated tiat Wiltshire was umabtic £o0 locate
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the type specimen of A, tepuis for examimstion. Cissons
exazined the typed epscimen of A, tepuis which I yeferred

as peotypus and gave tis desoription of the organisu, He
presented the evidonce besed on International Rules of
Eomepclature and stated that the valid neze for i, tenuis is
L. plbernets. The morpbological charscters of the pathogon
mder study also agrecd with those for A, gitomnta given by
Sisnona, The patbhogsn thercfore was identified es Alterparis
altermata (Fries) Keisslery,

ibe fungus could grow on a varisty of cwiture pedia,
but the growth and spoxulation was good on Kirchoff's agar,
Richayds' agar, potato dextrose agar, host lsaf cxtract agar
and nutrisnt agar. 4shour and Il.Fadi ( 1959 ) stuMed the
cultural characters of 4. fepuls and yeported that potate
dextrose agay and Rlohards' mediwe wss the best, Jadbev
{ 197% ;) studisd the leaf-spot of sunflower and stated that

de 2puls grev well on nutricnt sgar, potato dextrooe agay
and host leaf extract agar,

Fungus ocould gexmimnte within 2 houss, Maxisam gerwi.
mtion vas obtained on host 1saf extragt. The resmite
obtained in the present study were in agreement to those
repoyted by Chougule ( 1973 ) and Jadbav ( 197 ). Chougule
studied 3. tommis 1solated fres leaf-hlight of soyabean and
stated that percentage of germimmtion was highest in host
i1saf @coction, while Jadhav found that the gersination of
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Tohle 12 s Comparative study of Alternaria spp. with fungus
wnder study,

Alterparis shrysanthepi Sismone & Crosisyr

Kyoelium

-

Conidicphore

Conildla H

On stexy leaves, flowers and scedn of
Chpysanthesws vaximum, on the ieaves spoles are
round, at first pale grey and urto 1 o diam.,
later grey or brownish black, often with whitish
spot in the centro surreamded by pals and dark
concentric ringe.

Iome ysed, hyphes brunched, sepiate, hyalim to
rather pale olivaccous brown, Y-8 B  thiek.

The conidiophores arising singly or in fmscicles
of upto 6 terminelly and laternlly on the hyphes,
simple (oceassionally branched in cultuye),
eyect or esoending straight or flexmous,
cylindrical, septate, pale or rdd clivaceous or
galden drown, sszooth, wto 100 u long, 6-11 n
thick, usually bearing 1.3 conidinl acere,

Solitary, aoropleurogenous, arising through
ssall pores in the oonidicphore wall, straight
or wery tlightly curwed, often oylindrieal,
somstimes, obclavate with upto § (12 in cuwigure)
tramaverse septa and sometisns an® oFr more
longitudinal septa, often slightly comstricted
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at the septa, hynlive to pals alivaceos bDrown
or golden baown, sumooth, 25130 (70! m thiek
in the broemdest part,

Aterneria chryssntbesi T, .choidt

Habitat
Syaptom

Conidia

chrysantbenvs indioup 1.
Incite lsaf spot and tlossan, loaf spots, dAark.

brown to Wlack eirowlar to irregdlar, often
coalescing to forw large patolms, scattered,
vhich tumn dirty-browvn to sooty brown, petals
becoming brittle and full away cacily, impart-
ing & blighted appearance to the ¢rop, Tihe
disesse 15 very comzon and destructive in cold
season {Hovende p-January) dasaging the flowey
abd greatly reducing their sarizt valus,.
Comidiophores simple, dath-brown, iged at the
base rounded and sonryed ot apox, 1.9 septate,
solitary or in group of 2.5, epaype through
stamata or host tissue, measure 25,2-6% x 4,76 ;.

Comidia in short chaime of 2.5, obovate, to
oblong with & mediur soptate beak, brownish
with 1.9 longitudiml end .10 oross-sspta,
comstricted at aspte, scarred at base, weasuye
7451302 2 12,6 ~ 18.9 m.
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Adtermaris temiis Auct,

Habitat
Symptom

Hycolium
Cond dlophare

Chrysapthenin indioue I.

Infection spote owvnl to irresgular or angwlar,
dari-brown %o black ineciting leaf-Nlight,
btlosson Wlight and defoliation,

-

Conidiophores short to leng, scptats, fevw
geniculate with apicel sears, saliteyy or
in fascielss of 2«6, afsml¢ or branched,
straight to slightly wevy, czoryging through
the host epldermis or stomatn with a yange
of 46,2 « 17 x b.2 - 8.5 1.

Conidia obelavate to typicslly suriform,
dark-brown, thick-walled, sometimes
verrucoss, in long chaims ( 10-25 ), cross,
vertical a8 well a8 oblique septe common,
comstricted at cross-septs, prosimemly
scarred at base and apex, majority non.
teaked, few with short rudizcntory dark.
brown tonis, with a range of 23.0 - 90,0

X 8.5 - 23.0 m.



63

Altermaria temissina (Fr,) dltshire

Babitat : hrysapthesun cize rarise folivg

Symptom : Erown patches , 2. wmi in dlox, weye oboerved
meay the aploal parts of the lecwes, these
patches omlarged irrogularly tuming btlackish-
brown in colour evertimlly thoe necyosis
covezred the entire leaf arcs and proved fatal
to the plant,

Kyoelium 3 -

Coddiophore Conddiophores dark-brown, septate, scpla
810 u spart, sub.-erect to érect, unbranched,
peasuping 30-110 x 3-4% N,

Conidia Conidia dllute brewn produced in chort chaim
of 2. acrogenocus, smooth, obclavate, 30-k0
Z 11-19 m , vith 3.9 trantevcroc and 2.h
longitudinal septe, smooth.wallod, beok
7-3% x 1-2 B with an obtuse end.

g Atervaria sitemmets (Fries) Keissler

Habitat 3 -—

Gympton i -

Hycsliva 3 -

Contidiocphore : Conidiophiores dilute yellow brown to medium

golden brown in calour, Simple, sStyaight or
curved, smooth, le3 septa, 20-46 x Wb m,
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apically miperforate, somstimos with basal
eell oclightly awollen.

Conmldia ovold, obclavate, obpyrifoms or
rayely simply ellipsoidal in shaps, wually
vith s easily vizidic basal porej bLeakisss
vhen ellipsoidal, or vith a short conical,
mrrovly tapperyed, or cylindrical beak 2-3 M
in édlap,, the 2pox of which nay e narrow and
sounded without & teminal porc or abruptly
blunt with a wll defined pore, boak length
upto 29 m, near egualing the longth of
conidiue body dut commonly represenmting one-
fourth to ome-third of the total conidiwm
length, beak wually lighter in calour than
the body conidiue dody (10-)18-W7 x (5.) 7-18 n)
av, 30,9 X 12,6 § = 1.7 « 3, av, 2.4}
with (1») 3-8 transverse septa, o or two
longzitudinal septa in sach of t!e 1.6 of the
transveyse divisions, and comsorly & styongly
obligue septux in the basal divicien,
distinotly dut not deeply comstricted at major
tramsveyse septa, Conldium wvoll smooth or
very minutely roughsned,

Fungus wder study

Eabitat
Eympton

Chrysanthew Andicum 1.
Eymptom appear as dark-brown to bhlack spots
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Canddiophore
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gemmrally in region of leaf apox and leaf
edges, The spots were ciroular and owal to
irreguiar, greyish brown, concontric ring at
the centre, sise of the epots varisd in diam,
from b mm to 15-20 mm, Soversly attacked
loaves deweloped large spots wvhinh coalesoed
to form mecrotic patch, gave the appearence
of blight, The leaves dry-off, curied and
drepped down prematurely., Jyoptone also
otserved on blossom, The cdlouy of the
affected floral parts tumwd dark browm toO
hiack, detoriating the quality of flewer.

The young mycelive was poordy asrial, hyaline,
septate and frregularly branched turming
brown when old and measured 4,63 & (3,12 ~
6,2 & ) in width,

Conidicphores emrged from host tissus either
singly or in groups of 2.5 vwith prosiment
apical scars, They were short, straight to
slightly bent, and having 2-b sopta, slightly
constricted at the septa and swollen at the
base, light to dark Brown in colour, length
of conidiophoyes fron the hott was W3,.%0 m
(15,60 - 81,90 1 ) and fyom potato dextrose
agar 1t was 35.76 & (7.80 -~ 105,30 m) width
of the conidiophores from the hoot was 5.27 m
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(3.12 -~ 7,80 p) and from pototo dextrose
agar it vos 5.02 B {3!12 - 60& Rm).

There wvas variation in sizc and shape of
oconidia, Ihe conidia obbtatimd fyos the

bost wore yelatively bigger in siss and
shape, bLoaks werc also longer than those
obtainsd from potato desxtrose agar,

Comidia were ligt olivaceous to dark-bDrown
obclavate to purdifom with rudiventary or
short teaks, They were in cheime of 2«12

of more Wually 5-8, They have 2.7 transverse
septa, uswally 3.5. and O-3 longitudinal
septs usually l-2. langth of oomidia from
bost was L1.3% M (19,50 - 74,10 M) and from
potato dextyore agar it was 2430 M (7.80 -
7.0 u), Breadth frow the host wos 10,99 A
(4,68 ~ 19,50 m) and from potato dxiyvse
agar it vas 0.08 1 (b,68 - 13,26 n).
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the conidis isclated from sunflower was best on host leaf
extyuct and good gervimmtion in b pér cent or 3 per oont
sugar solution and in Sap water,

The tempoyature growth yelation studise revealsd that
the fungus cowld grow within the wenge of 10° to 40°C howsver
paxisup growth end sporulation was noted detwsen 26-30%C
(roows tempesaturc) and the growth slowed with increasing
tempeyatwres, Ihe fungus did mot grow at 0° and 5°C, Arm
and Presada ( 1952 ) studied 4. £30Mi3 on limseed and oteerved
the temperature rangs of 10° to 35°C to be suitelie with
optinwm at 26-30°C, There wes mo growth at 4° end 42%
tempe retures,

The fungw could utilise all the carbon compounds
under study Wt sucrose, paltose and dextrin were found to
be Mt on vhich fungus could grow and sporllats abundangly.
Uppad et al. ( 1938 ) studied Altermaria Wight of cumin.
His studies showed that the fungus grev profussly on maltoss,
dextrin, levulose, lactose end aucrose,

Fungss cold wbilise varisty of nityogenous cospounds,
Ixeellsnt growth was obscrved on potassiug nityatc and
pagnesiue nitmmte followed by sodim nitrate and scmonim
tartarate, The studies on wtilimmtion of nitrogen compounds
by 4. Sopuis 1sclated from cumin as reported by Uppal % al.
( 1938 ) indicated that the funguws mads the best growth en
wodified Richards' agar and en mediw containing potassive
aitrate and asmonduz tartarate, Singh snd Tondon ( 1970 )
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studied the nitrogen reguirement of certain isclates of
4, Sepuia Auct and showed that there were mried differences

in t»ir nitrogen requirenents,

Fungus could produce engymes 1iks erypsin and trypsin
in good quantity vhile it could prodwee unzpues gelatinase,
disstase, axddase and cystase in small quantitics, Chougile
(1973 ) studied A, fenuls causing leaf blight of coyalsasn,
and stated that th¢ funge oould produee engywes like dinstese,
trypein, imass and erypain in good quantity, but it cowld
produce the ensymes smddase, oystasé and gelatimouc in very
ssall quentities.

The fungus opuld grow vith wide renge of pll vieg, 2,2 -
9.6 but the optimum pH for tim growth was 4.8 to 7.1. The
smaxipn grovth wai obtatimed at pH 6.4, Arys and Prosada
{ 1952 ) seported that the linseed Altermaris $emuis cowid
grov with vide range of pii 38,5 with optimm 5.6.5.

The thezual death point of the fimgus under study wes
60°C, Jadhav ( 197% ) studied the leaf-spot of sunflower
eswsed by A, temiis and stated that themmel death point liss
betweon 59-60%C,

i relative eofficisncy of fungicides and antitichie
vas tested ip yitrp. In this test Dithame MW, Vitavax,
Dithars 2.78 and Cumeh” y181ded promising resuito. Difolaten
vas also found o be effective in cheaking the growth and
sporulation vhile Aureofungin, Fytalan, Deconil, Zirem,
Hlitox-50, Bavistin, Kitasin and Bemlate did mot prove
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effsctive in olmaking the growth and sporulation of the fungus.
Rodsbaugh ( 1963 ), Temwen ( 1965 ), Sober ( 1966 ), Cox

( 1969 ) and Gingh and ¥ilne ( 197% 2 & b ) zeported the labo-
ratory snd field experizents on fungicidal control of Altermaris
on chrysanthesuan, Ihs Rodebeugh ( 1963 ) found protective
spray of botyan, capten or pheltan as effective cantiwl. e
obaerved that the flower susoeptidbility was not yolated to
nitsogen, phosphorus or potash mutrition, Temeon (1965) yece.
seonded zined st or spray. Sober ( 19066 ), stated that the
application of copper compounds, sarch or simed provided adeguate
control., Cox ( 1969 ) reported that htlight of chrysenthemws
could e better controlled by simed, mamed or dnoonil than
captan, &Singh and Kilns ( 197% a ) noted that in laboratory
experiments captafol, chloromed, mancosed and thirnm ot higher
congertyations appsared o de the most promising, Io their
f18ld experimpents ( 197% D ) chlorothalonil wes jound to de
most satisfactory. Mancossd and captafol gave mcasoneble
eantrol. The results obtalmed in the present studics weye in
agrospent with those of Tampen ( 1965 ), Gober ( 1966 ) and
Cox ( 1960 ) 4n espect of Dithane 2-78 (zimeb) ond with Singh
and Milne ( 197% a) in respsct of Dithaze MN.U§ (lancosed).
Sinee the warietiss grown in Malareshira State wore very
susgeptible to thn disease, the results edaimwd in the present
studies would be very weful in moommending fungicides foy
control of the disease, It vould de mecessary, howewer, to
condiuct fisld trials with the promising fungicides,
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Chapter VII

8 UMMARY

Investigatiors on Jeaf Blight disease of chrysanthesum
wore underytaken, Tin disease was noted for the first time in
congentyated aras of Almadnagar district viere crop is grown
commerolally.

Dark brown to Wack spots gererally in the yegion of
leaf apex and leaf edges were developed, &peote wero ciyoular
snd oval to irregular, sessured b to 8 me in digetor. Several
such spots conlesced and formed s big patch measuping 15 to 20
mn in Jength. These gave Wlight appeararce to tiw leaves,
Eymptons weye also notioed on btiossom,

Besides chirysapthesam, the funcus vas pathopenie to
brinjal, chilli, ocotten, dshliia, sunfiower mnd touato.

Tde varisty Golden Darwvar wes moderately susosptille
vhiles Parbara Piillips, Cornation yellow, Gardsn Stats, H,V,
Wost, BNaja, Revadi, Snow queen, Supprise Dlorsay and Uprl
were found to b0 highly suwsosptinle,

The fungus produced pood myeelianl growth in cWlituye
sedis, nycelius vas poorly ssrial, hyalime, septate and
Arregulasly brancled turmed dDrown when old and soasured
W63 2 (3.2 - 6,20 ) 1,

Contdiophores were short, streight to s1igshtly bent,
2-k septa, slightly comstrictod at scpta, 1light brown to
dark dbrovn in colour. length froc the host 3.0 & (15,60 -
81.90) » ond from potato dextrose agar 35.76 M (7.00 -
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105.30) m. Wiath frem hoot 5.27 M (3,12 - 7.,80) B ond from

Conidia were light oliveciows to dark-browm, cbelavate
to purdifore with rudizentary of short beak, fomms chains wpto
12 or coxe, 2.7 tyansverse septa (usually 3 te 5) mnd O3
longitudinal sopta (wually 1-2). Length of conidia frem host
wvas Bl P A (19.50 « 74.10) & and from clture it wes R0 M
(7.80 -« .oh) M, Breadth fyow host 10,99 m (4,68 « 19.50) A
and from cultuye 85.88 B (4,68 - 13,26) a,

On tho btasis of these morphalogical chasuctors, the
pathogen was ildentified as Altermmaria altemato (Friss Keisslsr.

The fungug could grow well on Kiychoff's agny,
Riohards' agar, potato dextrose ager, host loaf extmmaot agay
and mutrient agar,

e tompsrature reguircment of the pathogen wes
28.30% (10.40°C), The pathogsn utilise dextrin, sucrose
and msltose, Potessivwe mtrete, sodius nitretc, mognesiws
rdtrete, amvonln: taytayate were found to te the best soures
of nitrogen. It utilised golatin, casein, egz-nlbusdin and
potato starch indicating the production of enzywos gelatinase,
erypsin, trypoin and disstase yespectively. The fovouralie pH
renge vas botwoon 4.8 to 7,1 and the optimm vas G.b,

Lithenw M-hS, Vitavax, Dithane 2.78 amd Cusert inhi-
bited the fungus growth and sporulation in vitro test.
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PART-IT

leaf spot of Chiku
(Achras sapota, L.)
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Cniku ( -chrs sapota, 1. . alss called sepodilla or
sapota 158 a mative of Couth ~rmerien., IV 45 culltivated czten.
sively in Fexico and has now spread to othey tronical countries
{ bandbu 1973; Choora ef 2l. 195% /. In India thx cultivation
of this fruit crop on compkrclel scalc 18 in labarachiro,
Gujrat, sndhra Prodesh, Tandl Hadu, Zarnatsks, Fowela, Zongal,
Uttar rrodesh and < unjadb ( fandbawe and Kohli, 1966, ond
ladbave fizo €% nl. 1975 J. 578 guoted by handhewe ond Yohld
{ 1966 ) the arce under this crop in Indis wos 833 hectares in
195 whilo it wos 1250 hectercs during 1966, <incc then the
aren 18 increased noorly six lo eight tives.

In Faharashtra, the crop wus grown on an area of about
1100 kectares during 1974-75 in fiwe districts viz, Thone,
Amadnagar, Func, Landed and Aurangabed ( Anponytouc, 1977 .
In fhane it 48 on 700 hectares while on 100 hecteros in eoch
of the recalning {our districts. Cholwsnd avea in .home
district 18 well-imown for chiku cultivation.

Cultivation of chiku i highly profitablc oo it does
not meed cuch sproying and pruning etc, and 15 lonwelived
fruit trec, lorcower, the chiku fruit fetches [wou price as
it mpens in JWly and August, vhen opanpo and Litcid frults
are scares. Lhe chilku fruit has pood storage end Cromoport
qualitics ( sanghavi and Srar, 197%; Landhu, 1973 ..



kecat et ol, ( 1971 ) listed five fungl vis. jusarium
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op. Eacrophouing phasecll, ibigopus migricens, Thyllosticta
sapoticola, Fhytophthora palrivors on chiku. (uring the year
19758 & peu leaf-cpot wes obascrved on chiku plants on the
cWltivatore' flelds in Pume dotrict, ot the heglonnl Irwit
iesearch Ltation, Uaseshihind, Punt ond st the borticulturel
Iam at the Centrol Cacpus of this University., The sycptows
olsesved vere cimlay to those reported by Chinnepre ¢ 1963
in vharvar. ihe iawstigatiors were thereforc undertoucn os
the leaf-spot ic o 8w yecord in haharsshtre.




leaf spot of chiku { /chras s@a@gf i. )

In mmtuwe, mperow leaf spots seattered nll aver the
lamine wore observed, Thesc spots wore eirculsr. Sio colour
of the spots woe initially pinkish which graduslly turned
reddish brown, .} centre of the tpot was thin ond light in
copparison to the periphery vhich was dark brown to tlnek,

kicroscopic examinntion

ihe zleroscople exsmirmtion of the affectid part did
not reveal the appeayence of tpores or of pyenivin oF any
other fruiting Ludy.

Isolat

A

7he sapotc leaves baving typleal syptons of the
disegse wvere collected fro the horticuwiture gerden of
tobatrg Phule Xrichi Vidynpeeth lorm, Hoburi, and iogional
leadt fesearch - tobtlon, Canoulithind, Fune, Ihe [Coves weye
then weshed with tap water o as to rcmow dirt and dried
in aiyr. 7The affected parts weye then cut inte ooall pieces,
diz infected in 111000 HCl, sclution for 2-3 mimuicc and
vashed in three changes of sterflizmd watecr to renows e
trace: of polson, Theso sounll pleces werc then publ on
sterilised filtor paper to remove exeoss of weler ) then
planted on petridishes pourvd previewsly with pototo dxtrose
agar, ibe whole procedure was done under mseptic condition,






After twelve days, the fungus growth started sppearing from
the affected spot. Initially very szall growth wae olnerwed.
Then sub-culitures voye pade on potato wxbrose-agar. Organism
wvas found to Yo extremsly slow growing, 7Thus two isolates vis,
Puns and Rahuri wrc odteimsd for further studiss.

Pathogenisity :
Twenty-ors day old cultuye having a good mycelisl
growth was wed for inooulation for proving e pathogenicity.

Potted plants of sapela oldaimd from the Reglomal Tyult
Eegoarch Ctation, Garsshikhind, Punw wre used for inoculation
purpose, lyosiial suspension was prepared in sterilised water.
. The plamts were incowlated by spearing the susparcion on lsaves
with the help of & brush, Few lsaves were injured by pinprick
pethod. The plants sprayed vith sterilismd water sorwd &s a
control. The pots with tese plants were kept under molst
chasber for 2 houvs, before and after inoculation. 7The

planks weye kept under observation for & poriod of mearly two
sonths, Symptons did mot dewelep on the inocwlated leawes.

Sponatien

Microsoopic exaxination ocf the cultume showed that
there wsre no spores. It was only mycslium, Attempts weye

tisssfore nads to sporwlate the organisam. The tochnigues
and wedis wed Uy Eande ( 196k ) wers followed for this

pusposs, The pedia trisd weys as below :
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1. Potato dextrose sgar + 1 per cent glucoso,
2., Host-loaves + 1 per cent glucose,

3. Usapeck + 1 per cent yeast eztract.

b, CgapBeck + 0.5 £ yeast extract.

5. Yoast mannitol extract,

These pedis were prepared by standard vethod, suto.cleved
at 15 1bs pressure for 15 mimates and the gedia clanko weye pre.
pored in teste.tubes, These slants werc also steriliced and lmept
ready for inpcwlation. In case of host.leaf hdivwe young to
cediue leaves (not old) were wsed, Ihe leeves were cut into
spall pisces and f1lled in 250 gl Irienemyer flacik. Ihe leaf
pisces covered nearly 1/b portion of the flask. (Ducose sclu.
tion ( 1 per cont J was then poured into the flassh sufficient
enough to keep the leaf pilsces coppletely immerend into the
solution. 7The pisces were allowed to b8 scalmd for one bour
and then the excess of glucose salution was drsined off in such
‘@& way that the retainmed gluoose solution covered only the botten
surfece of the fissk, These flasks were then sterilised for
15 1bs pressure for 1% minutes, In this way the todis slams
and flasks vere mpt mady for incowlation.

# very uall pisce of pyeelium was lifted on g sterilissd
inoculating meedls and aseptically tyrunsferyed on the pedis
slant to b inoculated, This mycelial plece wes frwerded in such
& way that the top tyeslial portion cave in touch with the surface
of the redie slant. This plecs was then very slowly moved on the
surface of the sedia slant and finally placed ot ane side of the
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slant in its originel position. In csse of host leef pisces,
the flmsks weye inocwlisted by placing S-6 small picces of
syoclial bits on the lsaf-pieces with the help of sterilised
medle, The myoslial bits were then spread by shaking twe
flask, 7he obeervatioms on the appearence of the growth, its
fore, colour snd spoxviation were toimn dally.

On media slants growth appeared on Wth day as small
simte coloniss which weze round in shape and white in colour.
The growth of this colony wos very slow., It took rearly three
weelr for the dovelopsent of the culture to cowver the entiye
surface of the slant, The growth was grey.whitc on potato-
@xtyose agar with 1 per cent glucose and Czapesck + yeast
sxtmct, It wvas vhite on yeaat pannital agar vhich turmed
Slightly pirk after about eleven days. In oase of host lsef,
the growth appeared after § daye. This growth was white
indtislly and after about twelve days turmed pink. A black
spot was develapld on the leaf pisce wisre theye was sycelial
growth,

Thare wye no differencesin the growth pattern ameng
e two isolates 1,0, Pune and Rahuri. DBoth the isalates were
very slov growing, initially vhite in colour and beooce grey
whits, On ysast samnital agar both the isolates showsd pinkish
grovth. 7b¢ microsoopic exmmimation did not reveal the dewe.
lopment of spores. The attempts therefore to induce sporuiation
on these podia proved futile,

Ie expeyinents on sporwiation and pathogenicity were
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zopeated at Pure undey the expurtise and skill of Professor
Y.K, Hande, These atteppts also did not sucoeed to sporiate
the organisy ner to establish the pathogenicity.

Cidnmeppe ( 1968 ) veported Phesophlsespera indica ss
ths speciss novo cawsing & mew leaf spot of Chiku { Aghrmp
sapota, 1.) . The symptoss descrided by him and az olwerved
in the present trwstigations were sisilay, Dowwer, he
otserved tack henispberical pwtillar structures yepresenting
the fruiting bodiss of the organism. Lepeated exmpirstion of
sevoral specinon calleoted at Raburi and Pune W not rovead
the presence of any fruiting body developed on the leaf-spoks.
Hioroscopic exenination of the affected ssaplss 4id not shovw
the presence of spes, Sobd and Sridhay ( 1972 ) noted that
this disease produced meerows, small, oirciliar, pinkish to
reddish brown comeplouows spots with whivish cemtyes, Ihey
reported on the fungicidal condrel of the leaf-cpots, Krishm
Presad gt al. ( 1579 ) studied the varietal meectiom of sapota
to this organisz. These vorkess howewey did not cention sbout
the sporulation of this organism, vhich wes vory slov growing.
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