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vnton (alliun asga i) locally known as Kkanda
is an important vegetable erop. It comes under the
genus Alldum and there are 300 spwcies. OUnion is
belisved to be of aslan origin, from Yalestine to Indla.
it 1s cultivated in Anerics from 1620, In indla onion
1s cultivated from nany years. 4t is cultivated sainly
in daharashtra, lTanilnedu, Bihar, ysore, adhra =
Pradesh, Hadhya ‘radesh and Gujarat,

Haharashtra ocouples 89,472 acres under onion
{1968-69), The distribution of area in iaharashtra State

is given below

L e L s Yiuses ADSUD S USRI IS asas Wetup
e lHOe Hame aof the Division Area in nores.

T SIS ANUP IS VLA VN [ R R Y
1. boubay sene 43, in7
2e Yoona seve 30,848
Ge aurangabad sese 8,806
20 MW Yy 7,@3

Total * 89,472

L . " MPRSIEADA IR ENCDIRED GRS T AR PRSI Y e

it 18 a good source of vitamins '8! and °‘CY,
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Sompoaliiion
<ALAE £at  Leotalns Jtarah Eihee ialia.
ied
Unlon,. 86,60 Qe 2412 0,78 0.68 D83
White

Untlon. 85.60 020 2.19 10,12 0. 78 0. 72

From India it 1s exported to Ceylom, Malaya,
Singapore, «ansibar, fenya and West Fakistan.

Humber of diseases have been recorded on this
crop in Maharashtra, ileufe-spots incited by Altapnaria
#pi., downy mildev by iaronosimea destrugtor Herkeley,
Neck rot by lotrpiis allil. iunn, Black mold by
aadargiling nigax van Tieghem, domping off Wy Lxshium
8ppe

liecantly, while undertaking survey of the
diseases on onion, a rather serious disease insiting

leaf spot was nuticed during zahi around Poona.
Morosoopio exaninations and isolations made from the
affected leaves of ondon had alwvays ylelded Altarnaria

BPe

Ayyungar (1926} preported Altarnazia palandul
on onfon in india for thw first tize from Coimbatore
(Tamilnadu). Joghl and agninotrd (1963) reported
&0 4114 for tiw first tise on onion at the Government
College Ajmer at sekri. Vasan Rao (1963) reported
ae caaulicnla on onlon for the first time in Indzu from

CO0NRe



aAlsarnaria leafespot is becoming rather
serious and causes reduction in yisld to the extent
of about & Ler aent, Az the disease is nsv R0
Haharashtra, it was thought worthwhile to study it
in detail regarding the identity of pathogen, to
test soue of the modern fungicides in vive and in
vitro from control point of wview,
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Hegs (1816) desoribed tho genus Alsaynaria to
include fungi having obclavate, coloured, muriform
spores bornes in chains as noticed in AlSarnaria fanuia.
Fries (1825) d1d not racognise the genus Aliarmaria but
included 1%t under Lowula withous mentioning the genus
as such. Chevallier (1826) however, recognised the
genus Alferparia and gave its dirfeventiating characters
from Iamila, as having ‘links' of spores separated by
riliform connections. Corda (1839+40) confirmed the
validity of the gemus Alkarnazia. Subssquently, Fries
(1849) in his “ingma zagatabilioe scandivexiss *
recognised the genus Alsarnaria and distinguished it
from Hacroaparium. Lllfott (1917) studied the taxonomy,
and limitations of Alftaroaxia, stressing the generic
characters of conidia as obeluvate, pointed, often with
long beak and thought tiat in certain cases, the chain
formation could be suppressed, He considered AlSatnaria
and Maarospasinm as two distinet generu on the basis of
natural morphology, cultural characters, changes in the
media and host relations., Later ingell considered
Altarnaris and Hagraanorium as synonyms amd proporsd the
term magrasuarium to designate hoth the geners
Wilgshire (1903) recognised Altarnaria with original
a;;.pt and avoided confusion between AlMRUARLIA amd
Hasroanarium. le suggested to place [eAZRARRELIA
anong "oamina auhigia” and stated et in the original

desoription, earsannring vas wsed to designute fungi


file:///tt/rrwmr/U*

belonging to dliarparia with non~filiform spores and
as such preferred the name Alfsrparia for deasignating
both the genera. Thus, the validity of the genus
aAliarnaris has now been acknovledged and the genus

Hasrpapordun made as & synonyu,

In India, Ayyangar (1988) was the firat So
report Alisrnaria on onfon. He studied the disecase
amd identified the pathugen s is palandil n. sp. on
basis of apore dimunsions, cultural differsnces and
norphological characters. Shirumalachury and Mishra
(1953) reported a. pared from Bihar (India) on onion.
Joshi and Agnihotri (1960) had reported a nev spot on
onion duused by 4. alllil, a new record from Indila.
Vasunt Hao (1963) reported A. aaaulisola for the first
tine in India. He idantified the pathogen on basis
of morphological characters, dimensions of conidiophores
and conidia and host relasionship.

Prom the above review, it appears that except
ayyangar (1988}, Thirumaluchur and dishrs (1963),
Vasant fao (1963) no much wvork on Alsarnaxia from onion

has besn dons in Indla.
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In nature the disease munifested itself on
leaves only in the form of darikepurplish brown, oval
to irreguiar, scattered spots with a paler outer
zone, resulting in blight and withertip.

On artificial inoculation the symptoms appeared
! days after inoaunlation by the manifestation of small
specks which developed intc oval to irregular spots
and blight in about 12 days. Drying of the leaves
starts from the tip.

Ho other part of the plant was found affected
by ths disease.

Similar sywptoms oould also be incited on
leaves alone, when the plants were artificiully

{noculated (Plate 1 ) .



PLATE I

Dissased leaves showing symptoms

H - Healthy leaves

D = Diseased leaves,







a) Aanlasion’~

Onton lsaves showing tyilcal symptoms of the
diseane wurs collected, washed with tap water, to remove
divt sto., After drying in air, snall fraguents were
eut from diseased portions. These cut pleces were
diginfeoted with 1: 1000 mercuric chloride solution
for ons minute and rinsed in three changes of sterilised
water in order to remove traces of the disinfectant,
These fragments were then pluanted in petridishes poured
with potato dexSrose agar, which vas previously
sterilised a% 16 1lbs. pressure for 15 ninutes. The
plates were then inverted and incubated at room
tenperatures (25° to 28° C,) for one day and then
reinvertsd, Yell developed colonies wvere transferred
to slants of the Coon's medium and maintained for

further stwiles,

%} Jnosulagsont-

Young growing cultures of the organism were
used for proving the pathogenicity. The inooulations
wore made on logal variety of onfon rafsed in 9"
esarthen pots filled with aterilized soil. 2wo nonths
o0ld healthy plants were selscted for inovsulation.
Thage plants were kept in moist chamber for 24 hours



before and after inoculation. vulture suspsnsion
wis prepuared in storilized water with abundant
spores and the same was atomised on leavas of
onlon with a hand atomizey, Gufficlent uninooculated
controls were proviuec which were sprayed with only
sterilised water. All luocuiatea piants and control
were removed from the moist chamber and placed in
the open on glass house banches and kKept under
obgervationse The first synptoms appeared after 8
days of inoculation as small specks which developed
into oval spots and biight 4in about 12 days whils
control plants were healthy. The symptoms prbducod
in artificial inoculation were identical tc those
obgserved in natural infection.

¢) Jalaniarions=

Heisolations were sade from artifiolally
infected leaves which ylelded a fungus vhich was
identical 4in all respects to the original culture
used Tor inosulation (Plate 11 ),



Pathogenicity of the fungus

H = Healthy plants

D = Diseased plants
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Host range studies were undertaken to find out
the abllity of the fungus to infect other plants besides
tha owm hoat. For this purpose, one month old plants
which are to he tested were raised in 9" carthenware
pots filled with the sterilised mif::nu inogulated by
spraying the apores and mycelial sus;ension of the
fungus culture. Tha plants wvere kept in moist chamders
24 hours before and after inoculation. aequate
controls vere also provided. The observations are

giveh in Tabie 1 »

Zalle.d

siost range of AlLaruaria.sp. from onion.

e 0 0 0 e 2 St et - e ————
fgg: Host “lant tested infaction

l. Ghandd (Ahelmomabuz asgulanks, L ) *

2. Cotton (Uoasxpum arharsum, L.} -

3. Chillfes (Capatum apnum, be ) -

4. Corlander (Qoriandrum sakivum, L. -

5. Grounanut (irashia hxpoges, L. ) -

6. Jowar (ioxghum sulgara, L.) -

7. Hadish (Raphanus sakivum, i/ -

8. DBalra (Zapniaatun typholdas U.s 8,) -

9, Hethi (frigonellin fopmum gracaum, L.) -
10, Haize (ena paxm, L. ) -



0

D

sre Host “lant Yested Infection
1l. Tobacco (iisatians tahagum, L.) -
18, tatki (Chasealus agonitifalius Jaeqein) ., -
13. Soya=bsan @yslos max, (L) Herr.) -
A, Oram Ciloax axtatioum, le ) -
5. Jens Glaun sakiwum, Le ) -
16, -ann hewp (Lpatalaria Juncem, be ) -
17, Votato Golanua subarosnm, L. ) -
18, Lrid (hassolus munga, & ) -

mmwuammamammtmnnmmm

Hota ¢ + = rogitive infection.
- s negative infeetion,

The results given in the Table 1, indicate
that it oould incite infection on hhandl besides onion.
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Vosthiolhk  skodukonlis

This experisent was undertaken %o agtudy
couparative resistance of dif’erent varieties of
onton against the pathogen, and alse to determine
the posaiblility of locating the source of resistance,

if any.

“lanta of available varieties of onion were
raised in 9" pots., ¥hen they were twe and half months
old they were inoculated with the spore and mycelial
suspension of the fungus with atomizer. The plants
were kept 24 hours prior to and afier inooulation
in the molist chambers. JAdequate control was also
provided,

The ochservations on the perforwance of these
varieties recorded 15 days a:ter inoculation are

given in the Table Z.

FIVITIE
Helative performance of onion varieties against
Alsaroasis she |
Sr.o. Variety B o - infection.
1. 53 Mo
2y Koo ifn 3, -
Je ““%7‘9'l -

gy W A St AR Sk d



Hating ¢
ree » Hilghly susosptible.

- " Hoderataly susceptible,

Yrom Table &, it appears that none of the
tested varieties of onion was resistant,. Ihe
varietiog Heledel and HeQfi7ed=l were moderately
suspeptible,
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The following morphologieal characters of the
fungus ware studled from the oculture grown on Coon's
&gar and also from the affected hogt,

1) lxoaldam ¢

Myoelium was septate; irregularly branched,
nyaline when young and turning brown vhen old. The
width of the mycelium from the host was 4.36 M
( 2,68 to 6,24 U ) and Crom Uoon's agar was 3.08 1

{ 1.92 to 4,08 M ) {(V’late 1dd, Pig, 1 J.

2) Sonidinpharast

Conidiophores emerge by burating the diseased
host tissue, buldged at the base, short, usually
straight or slightly curwed, dark-olevsceous bdrown
and vere septate ( 2«6 ) . The length of conidiophores
was 42,156 * ( 21,84 to 98.88 X ) und breadth was
7,44 2 (8,12 to 9,76 1 ) (Mlate Lii Pig. 8J.

3) Lenidia b

Conidia were rarely in short chains of 2 to J
and were smallsr in size from Coon's agar than those
from the host., Conidia were olavacecus palebrown,
mogtly obeclavate to muriform, moatly double-walled,
the apleal portion tapering to a simple beak of varying
length, 2=6 longitudinal septa and 3= transverss septa,
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They measured 68.34 u (45.60 %o 110.08 4 ) X 20,14
(10.44 %o 89,84 X ) from the host and 40,17 M

(31,88 to 69,76 M ) X 9,98 1 (6,24 t0 16.84 ~ ) from
Coon's ugar ( late 1il, Fig. 2 and 8 ),

Conidias obtained from the host had longer
beaiks,



L I1Y

(1) Mycelium (2) Conidia on host tissue.
(3) Conidia on Coon's agar. (4) Germination of conidia.

(5) Conidiophores in group.
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Spore geruination studies wers uxertaken to
nots the mode, time reguired and effect of different
substrata on the germination of eonidia of the fungus,
For this purpogse, the following experiment was undere
«Saken.

itfant pf dlLlarant, aubakrakss.

This experiment vas carried out to deteramine
the best aubstratum which would lLixiuce effective
germination of apores of the fungus. Series of
hanging drop cultures were prepured vith spores placed
in different substrata and acunted over cavity slides.
These 3lides weye then kept in sterilised petri -
dishes eontaining moist cotton wool to prevent drying
and also to provide sufficient moisture necessary for
germination nf the spores. The plates vere incubated
at room temperatures (25° - 28 ° C ), Germinasgen
started after 29 hours and almost eompleted after 8
hours. T™WO te seven germ tubes were givea out
laterally and terminally. Observations on per cent
gernination recorded after sight hours are givep in

the Table 3.
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hahls 3.

Ggrmination of conidia on different substrats.

Y W - - -

- AT
1. Coon's medina cene B8
2e 1 /4 sugur s3olution eeee 88
3e Distilled water sves 80
4. wgerilized vater suse B2
6o Host leafl extratt eeee 89
8. Lup water osse 72

|

It will be seen Crom the results given in the
Table 3, that the best substratum which induced
aéxinﬁm garminstion of spores was host leuf extypact
followed by Coon's medium, L1~ sugar solution, sterilized
watcr, (istilled water and tap water.






in order to atuwdy the cultural characters of
the fumgus, th: below glven solld media were used.

1) “otato dextrose agar.
2J) dighardd Sgar.

R)ﬂ .
3 o agar

4) Cgapeck's agar.

6) leonian's agsr.

6) Coon's agar.

7) Hatrient agars

£/ rroteose Yeptorne agar.
9) loat lesf extract avar,
10) Lat meal agar.

The above given medis wers prepared and stert-
~lized as% 15 lbs.pregsure for 15 minutes. iach of the
nedia vere poured in the duplicate plates, and a wniforms
bit of the fungus secured by teans of a sterilised
cork horer was inooulatec in the centrs and incubated
at roon temperstures . 26° « 88° C.. fer 10 days.
Urowth chupacters and sporulation were studied and
ohservations on the game were recorded. HRidgway's(i9i8)
colour standards and nomenclature were followed fop
deseribing the colours of colonies and substratus.

The results aye given in fable 4 (’late IV).



b ¥ ]

Xahla 4.
Cultural characters of the fungus on different
media,
+Pelios lama of the Hean -»porula~ (rowth Cheracters.
medla used. colony ~tion.
dia.in mn.
after 10
dayse
3 ¥otato 76 e Colony cireulur with
QXL rose agar,
sntire margin,miceliuc
soupact vith poor
asrlal hyphae,colony
dusky neutral gray
ang substratum blackish
plunheous .
2. Hiechsrds’ 74 +  volony circular,
agare
umniulated margin,
mycealiun thiock,coupact
with poor aerial
hyphaescolony guuker
Gred and substratun
dark purpls drab.
Se Hﬂ agare a8 »+++  Uolony Ciroular with

entire margin,mycesliun
thickycompact and no
sarial hyphae,colony
blakish slute and
substratun purplish

griye



13
Table 4 (contd).

o e -

- oad -y o

Urowth Chursctors.

uFo Have of the Hewn sporulas
“HGe madla used. ooloay wiion.
dias.in nmum,
after 10
aaya.
4, wzaDpeok's % e
agars
3‘ “mm !‘ w b
agate
6‘ mn !‘ ” L2 L
agare.

Coleny irregular,
urkitlated margin,
mycelium thick,compact
and no agrial hyphae,
colony slichtly raised
in the cantre,five
eoncentric rings
formed in the colony,
colony oliveseous
blaok and subatratun
heamatite wed.

volony eirculey with
sntire margin,mycelius
thin and spresding with
poour aerial hyphae,
colony light olive
gray and substratun
desp olive gray.
volony cirecular with
entire margin,myeclium
slightly thin without
asrial hyphuseycolony
olivaesous black and
substratun court gray.



fable 4 (contd/.

a0

~Py Hame of the
o, mecia used,

Wﬁaan

colony
dixedn

titeafter
1 dayse.

wti0ne

sporwlas Growth Chiracters.

7. iWtrient
GEar.

Be ¥rotecse
DEpPLOnsE AgATe

2, linst leaf
axtract ugavre.

100“3‘ aeal
agale

39 -

Cor

!9 »rré

Goiony cireulsar with
entire margin,mycslium
slightly thin with aerial
nyphae,colony dcep mouse
gray ana substratum

hlakish brown,
Colony circular with

entire margin,eycelium
thiok with poor asrial

hyphae, colony blakish
mouse gray and substratus
aline black.

¢olony oirculsr with
entire margin,myceliun
thigk with good aerial
hyphae,colony bluish slate
black and substratum dark
bluse.

Colony circular with sntire
nargin,nyoslium very thick
with poor acrial hyphae,
eolony olivaceous black
and substratus deep brown-

«igh Arabe

MPKV LIBRARY

I

TO0265
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<parulakion’
+++¢ w  abundant
v u uooa;
++ » Hoderato}
+ = Jganty
- w Nyle

From the results shown in the Table 4, it 1
cbserved that the fungus could grow on uiffersnt
media vis. Yotato dextrose agay, ichards’' agar,
“a agary “zapeck's agar, eonian's agar, Coon's agar,
Butrient agar, Protecosa-reptons agar, liost leaf extract
agaryand G«t wmoal agars On “3 ugaryieonian’s agar,
Hogt leuf extract agar, “at oeal agar, the organism
grev dest, on potato daxtrose uger, Aichurds' agar,
Cgapeck's agor, Coon's ag.r, frotecse feptons agar the
grovth of the orgsnisnm was goode Un nutrient agar
growth fair. On i’ia ugar, deonian's agar,Coon's agar,
ilogt left extract agar,abundant sporulation was obtain-
~ad, vhersas good sporulution was obtained on Czapuck's
ag4ry and srotecse peptone agars. Un ‘otato dextrose
ag4r sporulution was moderate. IThure was scanty
gporulation on iiehards’' agar, Hutrient agar and
Gt meal ag+res Thus, the fungus derives mutrition
from a vury wide range both synthetic and non-
synthetic medla with the production of spores in all.



2J
a4
44

dase 1Y

Hy agar

wonian's aga®.
Czapeck's agar.
Richards' agays

8liiost leaf extract agar.
7)Coon's agare

8liutrient agare
9)¢rotecse ‘sptons agar.

Potato dextrose agar. 10)0at neal agar.



PLATE IV
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The following physiblogical characters of
the fungus were atudled with the object of observing
the optimum temperature, pH, carbon aml nitrogen
requirencnts as well as to know the ability of the
fungus to produse various ensymes, to know under
what conditions the fungus could grow and survive
in naturs and to know thermal death point of the

fungus.

The following physioclogical characters were
studied to achieve ths above purpose.

! Temperature growth mhtim.

s  Utilimation of carbon compounds.

Utilisation of nitrogenous compounds.

3 kngyse production.

t Orowth of the fungus in relation to hydrogen-iov

E T o w ¥

concentration.
F 1 Thermaledeath point.



28

The relation of the tempersture $o the growth
of the fungua was studied on Coon's agar in duplicate
petriplates. The plates wore pouwed with an equal
quantity of sterilized medium, After gellifng of the
wedium the petriplates were inceulated in the centre
with equal bits of fungus from a young growing culsure
obtained by cork horer and Inoubated st various
temperatures.

Ohservations were recorded regarding colony
dianeter and sporulation 8 days after insubation. The
reaults ars given in Tadble 8 (Plate V ),

Iahle B
Ansparatura grocdh ralakionshin af fhe funzua undar studx.
SR o RS i SR S DI SIS AP A S WO P UNE A
Srs  Temparature Mean colony Sporulation
Ro. in0¢C dlae in mm,
aftey 8 days.
) 99 0 - -~
e 6 - -
3. 10 a8
4. 1B 123 +
s‘ ao a5 P
8, Room Tomp 60 hanad
(25 = 28 ©) ,
7. 30 56 et
R, 4a8 - -
Q, “P0 - -

WA WO W ad



daorulatings

++4e w Abundantg

*+ wm Hoderate
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It 13 seen from the above Tuble that fungus
had a different range of temperatiure for growth ,
ninimum temperature 10° C, and maximum of 30°C, the
optimur temperature being 2:° to 28° C with sbundant
sporulation. The fungus did not grow ag 0°C ] soc'
and 38°C,



PLATE V.,

(o] o) (o}
1) 0 C, 2) 5§ C, 3) 10 C,
S)ZOOC. 6) Room temperature,(*s:

. .0
8) 35 C,

0
a) 15 c,
2¢9)7) 30°C.
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In this experiment, the fungus under study was
obssrved for its ability to use various carbon compouins,
particularly carbohydrutes by using & basal medium
(Coon's medsum uithout maltose’ to which adequate
qmiiity of carton compounds, calculsted on the basia of
carbon contents sgukl to thoss oF maltoss in Coon's
necium vwers adaede JThe medium was prepared, sterilized
as usual, poured in plates, inoculsted with a bt of
youlg growing culture and incubated at roou feaperatures
(269 -28°% G.) fhe observations reg.rding colony diumeter,
sporulating and growth charucters were taken on Bth
day after incubatlione The results are presented in
Tables €. ( ¥late Vi/.

The Tollowing carvon compounds were used for

She studye

3 danosascharidsa
e LADLORARS
i+ Hhasnose.
He ¥ = xylosec.
Se arabinose.

B Laxoses.e
4 Lalactose,
Se Ulncoiu.
6. lasvulose,
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1i. isanpharidas.
7« Lactosu.
Re UCTOBE.
laie polynasnharides.
. Lextrin.
0. dauline
ile “ontrol ( Loon's medium without maltose..
Aalla 8.

PRI I NN A HER R D L Y MR TR A MR TR I e A Y MY M OT WML NN U N AW ATR W AN W oW D

ope -ource of Carbon. “olony dia. Sporula- Urowth

bo, in nne «t40n. churacters,
after 8
days.
SOINTS FTIRE w7 LT LY TR IL L0 TN 2y 0w T AN PR VAR ZUNI TS IPAR IR LT VAL PIURAN ST WXL B ARIX IS I AT 2w T AT M IOLT 30 WA AT ARSI 00
i.Honosaccharides,
Az 'gntoses,
i. dhamnogs. 68 ++ ULolony regular with
entire margin,
Byoeliun well dave-
~loped,nassive,
wvhitish at the
centre and 4dirty at
the peripheri,
n, iexylosce 48 +  Colrny regular with

entire wBargin,
mycelium well deve-
~loped,mas:ive and
ratsea at the
eentreéysolony
clivaceous blaok.
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Tahle 6 (ContdJ.

TSRS SR AR 10 IR TR A TO YR A N DR AR A M T I S R M R R T M R A AR N N BN R ARSI NN N s

“pre bouree of wolony - Uprowth

Ho. Cardon. dia.idn ~€:ti¢m. characters.
m.after
8 days.

TR IR RN RTINS RN D I ANTNY NG ARSI NI RDAAWRR AT R

Je arabinose 81 * Colony regular with
sntire margin,
ayceliun wall developed,
maszive and raised at
the centre,colony
dirty white.

S,hmxones. .
4. Galactose. 49 +++¢ Lolony irregular with

uwnduleted marging
mycelivm well developed,
ralsed st the csntre,
colony clivacecus black.

5e Glucose 44 +ev+  lnlony Arregular with
undulated margin,
mycolium reised at the
sentreycolony
ciivacecus blaek.

6. lagvulose 49 + Coplony regulsr with
sntire marging
nyceliun well developed,
conmpact, massive and
raised at the centre,
eolony dirty white.
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Table 8 (LontdJ.
IR AL W N ZYTR AT TP TE LD ESENE L R e W D TE S W PSR SN IS A N SRS SR M AR M N M T ST W I R A T e O
“Pe  ~ouree of Volony dias <porue Gprowth

Hoe oGarboti. in sseufter ~lation. churacteri.
8 dayse.

ST 2 AN R T RN BN RN A IR BRI SR NN LN R AN P RN T ol e R

1i, Jlssachanides.

7.  agtosa, 45 »+++ Uolony Lirvegular with
unkinlated marging
aycelium thin, raised
at the oentre, colony
olivagceous black.

Ha RCYOne 80 ***  wolony irregulsr with
unduiated nurging
nycelium well develop-
edycoupret and ralsed
at the centre, colony
darik grayish olive.

et 20N
L :::::::fﬁ" 68 e Colony ciroular with
entics margln,
myceliun well develope
-9y SOMPACt and
rafsed at the centra,
colony ¢ark,grayish
olive.
10. loulin. 48 -+ Lolony eircuiar with

entire mar;ing
myeelius well duvelop-
~gdyconpact,masaive and
ralsec 4t the centre,
colony dirty white.
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BITEIEOE WA RTINS SURE v 00 AU AN T 2 Y e TN MBS T BT ONAL SO 2T ANIY MW AT NI SR TN ST DTN "R B e T AT

ure <ouree of Cology dia - Growth
Koo Carbon. in am.aftu; ~gatton. charactars.
8 dayse

AP BRIV RN W I S L R W W I P NT RO O M Ryl R0 I AR IR A N MU I A IR AR A SR K B IR0

il, vontrol 18 - Colony circular with
(without
maltose) entire wmargin,

mycelium very thin
vith very poor
grovthyanlony white.

ZRARARIERT I USLTIDRY Np Y 20 2y 20 TMATTY THAR DY ML NG AT X IR IMIT LT 23T T AAIMVL W SERT U N0 2 1o TR SRR TR IN TIPS SN NI e

fpoa the results given in the Table 6, 4t is
ohservaa that She fungus could utlllize ewrbin, fros almost
all the carbon oompounds. sbrindant grovth was observed
on rhatnoss, arabinose, galactose, lasvuloge, sucrose
and dextrin, indicating that these eardon compounds are
good carbon sources for the fungus growth, while
liexylose, glucoss, lactose, fmlin gave moderate growth,
Fungus gave abukasnt sporulation on galeotose, gluoose,
lactose and dextrine, Huerose gave good sporulation
whareas the fungus sporulated modurstely on rhazncse
and imulin and scunty on l=xylose, arabdincse, lacvulote.



1.
2.
3.
4,
8.
6.

Rhamnose.

D = xylose.
Arabinose.
Galsctose.
Olucose.
Lagvulose.

Elats Y1

.
8.
0.
10,
11.

l.actose.

Suerose.

Dextrin,

Toulin,

Control.

{Coon's medium without maltose).



PLATE VI
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Ie folloving experineni wqs carried ocut to
study the e¢fluat of inorganic und orcanic nitrogen
compeunds on growth o fungus and aporulation, dlchards'
4EJT without 3;363 Wiy uged as a bassl medium, The
mediun was distributed in 100 ml. lots 4n ABO ni.
krlencever ‘lasks. LAfrfursnt inorganic and organie
nitrogannug compoands %Mul“ﬁ?yeo?daﬁg is of nitrogen
conterts equal to those of aill, in “Schards' agar,
witho:t nlil, sorved as oontrol. This nedium vas
sterilized, duplicate ;lates were poures, inoculated
at the centre with equal fungus bits obtalmad by
gutting vith a gork-borer frou a young growing culture
amnt Incubatad at roon Lenpel«tures {zcfg00 ¢ .,
aftter B days of imcubation colony dilametar, growth
char.ctors as well as sporulstion were recorded,

{he Pesuits are given in the Table 7 { +late Vii./

fhe following nigrogenous conpouxia were used

for the test,

{a/ Zoorganip DISEDAADOUR AQRIONGASE
1. apmeonius altrata.
Je amronium tartarate.
Je dlagnesium nitrate,
4e YoOtasaiunm nitrate.
S. Hodium nitrate.



ai

(b) drganic nltrogacous compoucd s

le =g = aibunine
2+ Ualatin.
3s Ured.

4. vontrol { {Adchards' nidiun sithout &iv ),

dahla Z.

8

Liiifoatfen of nitrogen compounca by vnion allelnaciae

TR et S0 g e e S B T - Ay D N DD Gk TR 50 o I N Y o Sy P S S L L

~re “ource of iHean
bine ditroguen. oolony

~ha 100

Urputh charscters.

d43.4n
i P g )
£ dayse.
{(a’) Apnxganis
scopnmandi.
1. Ammoning aa
nitruto.
2« Ammoniun 48
tarcarate.
Je Hagnesium &7
nitrate.

Colony irregular with
undulated wargin,
mrceliun thick and
copact, colony

aafrano pinke

Colony irregular with
nmdalated marsing
mycelliun thick with
aerial hyphae, eolony

avellaneous.

Colony irregular with
undulated marging
myceliun thick,compact
vith serial hyphae,
aolony safranv pinke
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Sre source © £ Nean  Gporue  Growth oharaoterse
Ho, lijgrogen. colony <lation.
dia.in
. after
8 days.
4. FoOtusalun 44 - Golony eireular with
nitrate,
entire margin,nycelium
thick and coupact,
colony dirty white.
Be Sodium 47 »> volony circular with
nitrito.
entire wargin,mycolium
thick, compact and
raised at the centre,
colony light olive
gray.
b) Sxganis
Q00008005
6, kggealbumine. -] ++*+  Colony ciroular with
entire nurgin,mycelinm
very thin with asrial
hyphaej,colony dark
olive gray.
7. Gelatin. 48 - Volony irregular with

unduiated msargin,ayce-
~1ium thick,compuct vith
poor scrial hyphas and
raised at the centrae,
colony puritan graye.
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Table 7 { contd).

- - o e - Lo W T S
“pe  wource of iean dpopue  Urowth Characters.
do. littrogen. coloay =lation.
din.in
nEealter
g dayme
S« Urea - - Ho “powth.
9. Control &8 * Colony cireulsr with
iagarae
u entire margin .-
without €T Rre
ma) ~iius very thin with
asrial hyphae,colony
olive gray.
- A VBRI B WP - - oy =
bporulationi- ++te w abundanty
L um;
++ = Hodorate}
* = Scantyy
- n Hi]u

From tne results given in theu Lable 7, it is seen
that thoe funzus could grow profusely on smmonium tartarate,
magneaiun nitrate, potasafium nitrate, sodium nitrate,
ozg-aldbunin, gelatin, Hoderate growth was observca on
amuonium nitratee There was no growth at all on Urea.

abundant sporulation was obtained on egg—-slbumin

and soanty on sediunm nitrate.



PLATE VII

1) Ammonium nitrate 2) Ammonium tartarate
3) Magnesium nitrate 4) Potassium nitrate
5) Sodium nitrate 6) Bgg - albumin

7) Gelatin 8) Urea

9) Control (Richards' mediwm without KNOq)
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The ensynatic astivity of the fungus as evidenced
by the production of extracellular ensymes in culture
media, was studlied as per method desoribed by Crabill
and ieed { 1916J). 4 bassl medium of the following
compositions waa prepared.

1) Hagnesium sulphate sese Qe ghte
2) Potassium di-hydrogen phosphate ... 1.00 gm,
3) Yotassiun chloride ssse 06 gne.
4, Ferrous sulphate coee Irace.
5/ Agar avee 30 gm.
6) Hater ssve 1000 ul.

fhe above medium was prepared and distributed
in 100 ml.lots in 250 ml. ~rlonmeyer fiaskse. The
following symolytes were added separately.

1. btarch

2. 4gge~ albumin.
3e imlin

4. Uglatin.

Se Casein.

The medium was sterilized and duplicate plates
wers poured with each zymolyte. s'lates were inoculated
and incubated at room temperatures (25° to 29° C.) for
& dayse. Uninoculated plates served as a control 4n
sach casa. The production of ensymes was Juiged either
by colowr reaction or by ability of the fungus to grow
on & particular compound, vhich wa3 added as a sols
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souree of energy in the medium. Thesa res
sumarised bolow and yecorded in the ZTable

1) laatasa: Two grans of potato sturch

te 100 mi, of the basal msdiun. Fungus mad

growth and produced distinet "hab" around fungas

colony when 1t was trested with fodine aolution

(one per ocent J. This clearly shiowed the sbility of

the fungus %o hydrolyse starch by produotion of diastase.

2) irypaind Une gram of egg albumin was added to

00 al.of dasal medius, the =sdium was then sSerilised
at 15 lbs.pressurs for 30 minutes for the ecoagulation

of the protsin. The mediia supported good growth of the
fungus showing i1ts abliity to produce the ensyme trypsin.

3) Joulasat Uns gran of fnulin was added €0 100 ul.
of the basal mediume. The fungus grew well on this
medius, indicuting its abllity to produce snzyms inulase.

4, Salatinasai Une gram of gelatin was added to 100 nl.
of the basal medium, The fungus grew wall on this

medium and vhen colonies wore treated with aoldifled
mareuric chloride solution "halo® was producﬁ aroumnd

the ocplonies, inalcating the ablility of tiw fungus to
produce the ensyms gulatinase.

6. acapsint Une gram of casoin was akled 4in 100 ale
of the basal medium, in order to prepare casein agar.
The £8 ngus showed good growth on this nedfum and
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produced clear zons around this colony, showing its
4abllity to produce the ensyme erepsin.

Zahia. 8.
vroduction of snsynes by alfarnaria sp.
"""‘"‘Mm M L
Sre fun Spopus sdaxyms intensity of
lio, Colony -~ lation. produced ensyme
dia.in produetion,
. af'ter
8 days.
L o e i Sl TOSPRIEpE UH i Sogs W
1. Votate 76 Good “iastase e
-tareh
ALAYe
2. gﬁm o6 Abundant ZTrypsin e
Agar.
Je Inulin 60 Good Iaulase e
agar.
4. Gelatin &6 Hodeurate Uslatinase **
SgAare
S Casein 86 Good srepesin e
agar.
L N A PRGN SIS E A SR SR SR YIRS
dntsnsity. of ansme.eoduction
abundant =  *eve
Good = +ee
Hoderate = **
Scanty =
N1} 2 =

From the results given in the Table 8, it inilocats
that the fungus could produce & wvariety of ensynes as
could be judged by the growth amxitie tests. The fungus
produced diastase, inulase, gelatinase, erepsin and
trypsin in large quantities.
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) Gk G A A Rl eI R Bl
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Uppal ak al (1988) studied cumin blight caused
by Alternaris burnsii and stated that fungus could grow
in a wide range of hydrogen-ion concentration.

A¥yas end Fresada (1952) studled Alkarnaria blight
of linseed and stated that the fungus showed a wide
range of pH runging from 3.0 - 8,8 § the optimum being
5.0 to 8,8,

Richaris ' mediun was prepared and distributed
in 100 ml, lots in 260 ml. of urlenmeyer flasks. pil was
sdjusted colorimetrically with the help of #/10
sulphuric aoid ami or H/10 sodium hydroxide solution.
The test Subes filled with the wedium for each pH walue
wore sterilised slong with the flask at 16 lbs. pressure
for 15 minutes. aftey sterilisation the sxact pH wvas
then detemined with the help of Deckman's pll meter
with glass electrode by testing tho sample solution
from the tubes, Tha flasks were then inoculated with
the fungus bit amd Ancubated at room temperatures

(m“zo m" Ue) for 21 days.

The uycelisl mat was separated froa the
solution with the help of filter paper and drisd at
4006. until aconstant weight was obtained,

the wveighta of the dried mycelial mat are
given in Table 9,



Xahla. Q.
iffect of lefon concentration on Altamaxis sp.
[T P A AN SRRSO s v SR SIS POE AT U Yhun
e pﬁ of t
Ho. fore After qulum k : am
Hterilis- iterilis days. (in “ﬂ’

-sation, wgation.

BONES I - .
nd

) 1 2.6 33 No growth.
2. 346 3.4 Ho growth.
Se 4 43 1570
4. & 8.1 1740
8. 8 6.8 1730
8. 8.6 8.3 890
e ? 7.3 880
8. 7.8 7.8 1608
e 8 8.0 1580
0. o 8.8 580
1l. 10 9.6 1470
i2. 10.6 0.2 1300

- A - NP T

NSNS EPNIND

It is seen from the Table 9, that the fungue

could grov well vuﬁm a wide range of p. The
maximon growth was obtained at pH S.1s It could also
grow well between 4.3 and 8.8 « it could also be

noticed that the fungus had tenduncy to grow better in
acidic medine
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F) Siiallifade Maakli roldi,

10 ml. of the Coon's liquid medfium was filled
in the tubes having uniform shape and sise. These
tubes were then aterilised and then inoculated with
a small fungus bit from a young growing éult:ura.

The inoculated tubea were imnedistely Lept in the water
bath, at the conatant temperature of 3s5°, 40°, 46°,50°,
58", 60°, 66°, and 70° C. for 10 minutes. The water in
the water bath was conatantly kept stirred in oxdey to
koep the uniform tetperature of waters + test tube
with Coon's liquid mediom was used for keeping tha
thermometer for recording tesparature. After a
expogure for 10 mimites, at a particular temperature,
tha tubes were immediately placed in cold water and
then incubated at room temperatures (23° vo 28°C.).
There was no growth in the tudbes subjected to the
tonpsratures co", 65° and 70° €3 while &n the
renaining test tubes growth was obssrved, In order to
£ind out exsot Thermal-deathepoint of the fungus,

the above prooedure was repeated for the following
temperatures 2inj 560, 670, sﬂo. and 50°C, The reaults
are given in the Table 10.
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dabla_ld.

abarns)-daakb~poind aof the Lungus.
Spe 'Eenpgcratm Mangus growth.
Lo 36 abundant growth was observed after 2 days.
2e 40 abundant growth was observed after 2 days.
3. 45 Abundant growth was observed after 3 days.
4. &0 Hoderate growth was obaerved after 5 days.
5. &6 ‘oop growth was observed after 7 days.
8. 56 Ho growth waa observed after 8 days.
7a 67 - do - o= i O
Be 88 o do - «dow oo~
De 69 - do = =tlo~ O

T DI T S ST R

The above resulta indicate that the Thermal
o
death point of the fungus is 568 C.
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The important object of any plant pathological
investigation aina at finding out suistable control
oeasures anongst which evolving a resistant variety
is the best remedy. ut in the absence of resistant
varieties, the next best measure is to resort to
chemical methed of control either used as prophylactic
or as ourative., Hafore recommending any chemlical it
is very essential to test it ip xik¥n and also in
aiun to find out its efficacy, dosage, time of treatment
and its economics.

The following fungicides were tried for the
stidy.
1. aurecfungine
2. JLliton~-560.
Captan.
Cuman.
Dithans <«=78.
Luker.

ape?

8, Bsnlate.

9, &dtasine
10. Vitavax.
ile Vifoldton.
12. litnosan.
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Coon's medlium was prepared, and ulatributed in
10¢ mle lots in 250 ml.of flusks and steriiised at
1 lbs. pressure for 14 minutes. Differsnt quantities
of the Mungicides to be tested vere adaec to sach of
these fluskse o ensure even di.tribstfon of the
fungicides the flasks vere shaken vigorously ami
media were poured in petridlihes, for each fungicide.
aftar selidlfication, the plates ware inoculatad
with the Dungus culture »na incubated for B days
at room tempoiutnrea of 850 «g80 ¢, Coon's mecium
without any funglicide in petrl plite served as
controle “hservations on the colony diaoeter and
sporulation recorded after 8 duays of inoubution are
given in Tuble 11.  ¥late Viii,.

Anhli.dle
»fPopt of the differant Nungicices on the growth and

sporulation of the fungui.

RO -

po—

oTe Hume of the Chemical Conoenw ﬁolnn;- dia, gs;rom-

Hoe fungicide. nature. =-tration 4in o, =lation.
Unade after 8
dayte
1e aurgofungin Hemethyl 2.0 ng/ b b e
weanino~ 100 cce
acstophenons
2e 214t0ox=50 50+ neta=- 200 mg/ 26 A

~1iiec coppar. 50 cc.
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dable 11 ¢ contd).

Pehipe lamw of

Chentoal Lonpen=- Colony  :poru=
the fungi- nature. -tration disein =~lation.
~-gidea, Used. BEle
after
8 aayt.

3. Gaptan 83k Helrichoro-. 200 ng/ i1 -
mthyl=-thiotatra &0 co
hydrophttalinide

4. wunan 80~ zinc dimethyl 100 mg/ b -
dithio=curbamate. 50 cce

be #ithane 78~ sine ethylene 100 ng/ 36 -

w78 bisdithio caurba- 5i ce,
-rate

6. +Juter ipiphenyltin 1o mg/ A9 *
hydroxide,. 80 oc.

7¢ sasusin sevsloped fron 10 g/ 48 *v
aptinorgrces 100 co,
“stragtomgoas
Saaygasnsia

fl« Jenlate Hethyl 1 = 6 ng/ 66 *
(hityloarbanoyl, 100 cce

«Z=beninidarolew
~garbumate. 0.12 co/lo
D IR VIN ¢ -
aitazin » iisopropyl 100 oce g h
=a=benzyl

thiophoaphato.
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ifable 11  contd)

iy WSy

Mg o g UL

wpe llgme of the Uhemical Uonoenw

ko, NM icide.

matare. «tration

L

vol 3
d h?;; «lation.

oy

10. Vitavax

11. Uifoliton

12, iilgnosan

Li. vontrol
(Coon's
nedium
only/e

el afer
- 8 days.
2,3-Dihydro~ & ug/ 10 -
-s=Laroboxa 100 ac.
nilide~Ge
methyl-1,4~
oxathiin.
uf(1,1,2,8 1ng/ 8 -
tetractiloro= 100 0.
othyl) thio/=de
eyolchexene«
1,8-d1carboxi-
~micda.
Jeathyl-i, 5 5 eag/ 13 -
diphanyl 100 ca,
dithiophosphute
- - 80 bt 2 4

|
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it will be scen frow the results given in the
fabla 11, that the fungus made good growth on sasumin
and benlute, noderate on blitox=540 and dithane «=78
#ungus did not grov well on asureofungin, captan,
cuman, duter, vitavax, difoliton and hinossn. in
kitazin, tiv fungus made no growth at alle Zhe sporu-
~Lition wasz abundant in aureofungin, moderute in bli-
-LoxX~80 and Kasunin and scanty on duter »nd benlate.
fhere was no sporulation in ousptan, cuman, dithane
w8, duter, kitazin, vitavax, dofoliton and hinosaun.
it can, therefore, be coneluded that kitaxin was the
best. chemical which prowented growth and sporulation ol
the fungus followed by cunan, difoliton, vitavax,
captan, hinogan, duter, aureofungic , blitox- 80.


http://th.it

Plete ¥III

Aureofungin,
Rlitox -~ 80,
Cantan,
Cuman,
Dithene 2-78,
Duter.

Kamin.

g,
P
10,
11.
12,
13,

Renlate.
Kitazin,
Vitavax,
uifoliton,
Hinosan,

Control.,
(Coon's medium only )



PLATE VIII
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dle

This experinent was undertuaken %o so the
gificacy of soma fungicides tested earlier Ao xiten

tosty On the contrel of disease on onion plants when
used as a prophylactic measure. 7<This would he.p to
recormmnd the effective fungicide to cotitrol a disesase
in the fleld,

Fopr this purpose, three secilings of onlon
wverc ralsed in 9" pots. “hon the plants were 2¢ months
oldy they were sprayed with the chemicals an. on the
next duy the pots ware kept Iin molist chambers for
24 hourze The plants were then inoculated by spraying
of the fungus and agsin ware maint.ined under the acist
chagburs for 24 hourz. Alejuate control was proviued
without fungicical spraye. Ubservations on the incidence
of uisaas¢ were noted a’ter LU days of inooulation,
recorving nusber of spots un per cent leul area
infected and given in the Table 1.

)
©A

-

. re Hamu of Loge por acre Parcentage Average

doe Vhenioale recomendeds of leaves percentage

infeated. of leafl
area alfea~

wigiie

le aftuzin 37 oc/ 8 3.8
320 1litros.

2e wUDAD 02 gi’?ﬁﬂ/ BaH : 4.5

450 litres.
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fable 12 { vontd/a

aad R A . W

spa  Hame of bose per Fercentage Averuge
ine,  ohesical. acre of leaves parcantage
recotended. infeated. of leaf
aresa
affected.
3. Vifoldton 200 gna/ 2,2 8.0
200 iitreg.
4., Vitavax 1%6 m‘! D8 6.0
S60 litres,
S« Captan 1.816 gus/ 10.0 7.8
480 litres.
€. Iinosan 160 co/ 10.6 100
320 litres.
7. Vithane P08 gua/ 11.8 13.0
=78 460 litres
Be aUurqo- 4 gm/ 3.0 16.0
fungine 160 litras.

O« vontrol 26.0 19,0

The results given in the fadle 12, indicate that
almost ull chemicals showed good control of the disease.
fhope was 25 per cent of leal Anfection in acontrol plants
{without ohcmical spray/e 4s ag.inst this, per cent leaf
infection wus brought down to 8 to L, when chenicals
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were useds XIn control, 19,0 per eant of the leaf arca
wag found arffected but by spraying cheasicalw, it vas
brought down to 3.6 to 16 per cente. among s<he chemicals
tested, aitasin proved to be the best chemical in
checking the incidence of the digease. Uuman, difoldton,
vitavax, captan, hinosan, dithane-«-78, aursofangin were
next in oruer of their mention.
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lges ( 1216) Gesoribed the genus alfarparia %o
include fungl with obolavate, coloured and muriform
spores borne in chainse The ohicef distinguishiig
feature botween liacngaporium and alkeynaria, was the
catenulation or chalns of spores wvhich the latter
produces under favourabls conditions. Fries (L325)
did not recognisz the gunus Alfacmarda but inclused 1t
urder Rorula. sater, Chevaller ( 1826) gepar.tea the
genus JAltarnaria and statec itz differentiating
characters froo lamula as 'links' of s;opes of
Alskarnaris separatead by filiforn counections.

7all roth {1833/ established the genus whamahyddu
which was closely aliled %0 Allarnaria but in Alfarparia
the spores wera borne in chalns and in JSenuigiiung
Shey wers not 50. Jiaaahylius spores were more oblong,
conatrictod at the niddle and more or less packet
shapad or sarcinas forn, as ogainst AlLUnGRia spores
wvhich wers obolavase, tupering towards the upper end
and forming a more or less elongateu beake

In delinit.tion of ithe species in the gomis
altarnaria ths different characters like shape, slize,
septation, colour of the spores, length of the beak
ansi conidlophore oeasurencnts and its specifications
are of major importancee vYther charaiatura like habit.at,
sympotons, mycelium wixi host range arc also ¢onsldered
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in delimiting 1t apecific ranke iue to enviroumensal
corsiltionsy however, these characters are wry variable.

ia the 1ight of this, 1t becowes neodssuary %o
coapare morphological characters of the fungus on
bamd with the fungd reported on onlon befors the apscie
wfic nure i3 assfipneve Ihis comparison is given in the
Lable 13,

aahla.ide
vonparison between apecies of alkarnearliae affecting
ablliks Saja te
altarpaia ﬁ“onidiopbo;;; Gontdia «uw;moruy.
species. in n in =
e aadandbug - L0etim7? & ayyangar-
AYTANLIPe Jelimld. 1988,
da allil HO=iB0 A& I0B=3G0K  Holla «19g7
Hollu 4=18 12=54
he BARELw1. 27«48 4n 106-2205  angell -
ige PEe Wth . 17 L= 20 1989,
de SaIAnOla 2De4=90.3 SB.A=1fl.08 ila0, Valie
zmﬁg Vci;. x 8.4"&.6 x 81‘48‘& - 1%0
e SPeIKiarP 21.84=98.80 45 ¢60=110,08
study A Delilee 76 A 10.44-89.84

(1070=71/

- o
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from the Table 13, 1t ean be seen that the
fungus or: hand mostlyagrees with d.capulicala on
basis of morphologlaal churacters. Although slight
varlations in thase characteri, do not warrant o
croate & new varlety for the fungus on hande. Horeover,
aldarparia is consideyed to he a weak parusifte beconing
prominent whenever environsmental conditions begone
favourible besides the availability of the desired
or allied suscepts. In view of tulaz the fungus inciting
leaf spot on onlon in Haharashtra has been identified

as o aamlionla Hao, ¥,G,
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The present work deals with the investigations
on blight diseuse of onfon Lncited by a fungus paresite
of the genus allaruaris.

Lea? gpot on onlon was common in zahi around
vocnss  Lloudy weather coupled with alternute rainfull
. sunshine in the fleld resulted in increasing the

incldence 0 thy diseuie.

The disease manifested itselfl on leaves only
in the form of durk-purplish brown, oval to frregular,
scatterec spots with a pslar outer sone, resulting in
blight and witheprtip, under favourable snvironmental
concitions, lio other purt of the onlon plant was
affsctades The pathopgen wus readily obtained &n pure
oulture and $ts pathopgonicity estuablished. Besldes
onlony, it could infect hhuuxil also. None of the
varistios tested proved Lolerant or imwne. The
morphologieal characSers of conidia, conidiophores
were studied amd Jdescribeds Ihe oonidia were obclavate
to suriforn with short beaks amdi haz variations in the
measurements fron the host uanxi the cuiture medium,
ihe mezsurements of conidia, conidiophores and othep
charscters ciosesly agroed with Altarparsisa ssmlioola
and pathogenic on onion. It could show differences
in some of the characters. These differenceés were
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not 20 oritical, to wurrant creation of & new
varlaety. Az such, the fungus has besn assigned
the binocmial ﬁﬁm ﬁ"ﬁ, Vo,

The cultural, physiologleal stucles of the
pathogen revealsc thut it could grow and sporulate
ot & variety of wedlia, could utilise some of the
carbon and nitrogen compounds, had optimum tenpePie
~ture range from 25° to 289 ¢,, tolerate pli 4.3 %o
10.2 and prounce ensymes diastase, lnulase, gelatinase,
erepain and Swypsin in varylug quantitlies. Therual
death polut of the fungus was 56° ¢,

In vitro tests, the fungus was inhibited by
kitasin, ournn, difoliton, vitavux, capts 1y hinosan,
cuter, blitox-50 and an antiblotic aureofungin by
the reconcended concentrations. Host of the chemicals
had reduced 50 per eent infection on leave: when
used on plants as prophyluctic measure. Among the
fungicides, kitazin proved supsrior to all other
fungiclides du xixa and in xLiLen testa.
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igal blight dlsvase of onlon ( Allium sapk &/
incited by altaroaris was studied and desoribed. Ihe
fungus could incite symptoms only on the leaves.
sorphlogicual, cultural and physiological aharactors
were studied un. described., Tiw pathogen could infect
hianii only. ione of the onlon varletics tested wus
tolurant or fmmune.

{he pathogen was identified on basig of thw
gorphoiogical charicters an A.gaanlioolae

in vitro, kitasin, cuman, difoliton, vitavax,
captait, hinosan, duter, bhlitox-50 ami sureofungin
effectively inhibited the growth of funguse. Jo ximn,.
most% of the chemicals preventad 80 per gent of the
infection on lesves, but kitasin proved superior

among them,
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