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One of the accepted methods for vegetable production is
’[ﬁthe use of improved seeds which are free from seed borne »b
,diseases and pests. " For laying down health standards against

. 0
f;seed borne diseases of vegetables. it is necessary to have

'.fbackground information such as the mycoflora associated with
the seed ma*erials and their nature and extent of damage in '
"f.ynatural as- well as controlled conditions.4 Earlier. Suryanarayana
::and Bhombe (1961) and Suryanarayana et al. (1961) have studied -
'f‘the seed mycoflora of certain common Indian vegetable seeds.
. In- Kerala, high relative humidity prevails in most part of
the year. resulting bio-degradation of vegetable eeeds GSpe-: l:

cially cucurbitaceous seeds during storage.,

, ‘ Seed borne fungi constituted the main group of pathogen'y_ ’
1f which reduce germinability of seed. The damage results in pre- )
emergence killing. seedling blight and diseased seedlings
usually caused during seed germination process.: When ssed )
y germination begins. the fungi which remain quiescent during

seed dormancy hecome active. kill seeds and produce diaeased
_Nseedlings. The severity of fungus injury depends on: the
-’environmentai condition during storage as well as the l cality -
of fungi in’'the seed bome fungi kill the Jeed before germina—
;tion. probably while the seed is still attached to the mother
plant.‘ It can be assured that damage caused by the pathogen '
to the seed germination potential is caused by metabolites '

'secreted by the fungi. - uﬂ ;e i',/ i-. “iﬂ:;J“



The principal purpose of storing seeds is to preserve
planting stocks from season until the next.' Barton (1941) .
'found that seeds of high initial viability resisted unfavou- .
rable storage condition better ‘than similar seeds of low"
‘initial viability.l The most - obvious pre-harvest factor -
affecting seed viability and storability is weather. espe-

cially seasonaL change.

Relative humidity and tempereture are the most important
factecrs determining the storage life of-seeds., Seeds attain
a rather specific and characteristic moisture content when -
subjected to given levels of atmospheric humidities, This
'charaCteristic‘moisture‘content'is referred to'as equilibrium
moisture content. Equilibrium moisture'content for a parti-
cular kind of seed at a given relative humidity. tonds to
increase as temperature decreases and»as deterioration pro-
‘gresses._ Thus the maintenence of seed moisture cantent duling'

 storage is a function of relatiVe humidity and to a lesser

‘.extent of temporature.

Moisture content of seeda during storage is the most
‘,influencial factor affecting seeds longevity. Although it is
important to ‘reduce seéd moisture content to a safe level for
'storage. it is ‘also important to be aware of possible adverse
~effect of low moisture content. Very dry seeds are suscep- i
tible to mechanical breakage resulting in physical breakage
or fracturing of essential seed parts which make the seed

vulnerable to fungal attack and reduced storage potential.;




The vigour of seeds at the time of storage is an
(important feature. thal affects their storage life. Vigour
and viability cannot always be differentiated in storage
experiments, eSpecially in seed lots that " are rapidly deter-

_iorating.

Deterioration of stored_Seeds;by fungi is controlled
principally by drying the seeds to a'safe mOisture content‘
priorlto storage. Most storage fungi cannot invade seeds that
-are in moisture equilibrium with 65 per cent relative humidity
or lower. One of the traditional practice of the farmers in
Kerala, is ‘to protect the seeds by smearing wood ash before
- storing. Several fungicides are also used to combat the -

s

fungal infection in seeds.

Cucurbitaceous vegetables are extensively cultivated and
used in tnis State. Since not much studies have been under-
taken in this vegetable seeds with regards to storage. It is .

decided to perform the present study.

Even{though a lot of literature are-availablelinVSeed
:'mycoflora of different vegetable seeds and‘other seeds. works
on'mycoflora'of cucurbitacecus seeds in respect:of their
nature, the‘loss caused._the'role of-these organisms in diffe-v_
rent environmental andistorage intervals and theirfcontrol are
lacking. Furthermore.‘most of the cucurbitaceous’vegeteblee
are grown in Kerala for seed nurpose'only during summer and |

so preserving these seeds for one yvear to the next_ueason is_



of prime importance. The infection with field as’ well as
storage fungi will deteriorate its germination and may kill
the germinattng seeds and seedlings as pre and poat-emergenceA.
rot. - Therefore, the present‘etudy wae'conductedfwith the
following*objeotives.
l. To assess the role of seed borne mycoflora on
'bio-deterioration of important'cucurbitaCeous seeda.
2, To f£ind out- the variation in seed mycoflora of
etored seeds in differeht periods of”the'yearQ .
_3. To assess the role of different humidity levels .
on the viability of seed. “
4. To assess ‘the role of seed mycoflora on_bre and
post-emergehce rotting of seedlings; and '
5. To evalve a suitable management practice to avert

the bio-deterioration of seeds.
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. REVIEW OF LITERATURE .

Seeds:are the principal‘means‘of plant‘reproductionx"

- and has been’recognised”as one of the‘vital inputs for maxi-
. mising agriculturalvproduction.__Yiable and‘vigorous seeds

of improved/high yielding varieties act as catalyst for
:rea1121ng the potentials of other costly inputs viz., ferti-'

lizer. irrigation and plant protection materials.

Bio-deterioration of seeds in storage is one of the
h major factors affecting the quality of seeds throughout the-

';season. Several studies have been Garried out to find out

. the factors on bio—degradation due to different micro-organisms(

and storage conditions.’ Large number of investigations have
Aalso been undertaken to reduce the bio-deqradation of seeds
by different fungicidal treatment and improving the storage

conditions."_

Mycoflora assoc1ated with vegetable seeds
| Seed borne fungi constitute the main group of pathogen
which reduce the viability of seeds.‘ Gaod number of works

‘have been conducted on this subject.

Prevost (1807) proved scientifically for, the first time
that spores present on the surface of seeds are reSponsible
for smut - disease. Ramnat (1937) was one of the earliest

sc1entist to understand the importance .of seed borne fungi.‘

Groves and Skolko (1946) isolated Trichocladium asPerum

from pumpkin (Cucurbita pepo), pea (Pisum sativum) and

T



broad bean (Vicia faba). But they did not find any signifi-

cance in causing disease. skolko and Groves'(1948) isolated

Chaetomium funicolum from pea, cucumber (Cucumis sativumn) and'

tomato»(Lycqpersicon esculentum) .

Walker (1952) reported that beans were usually attacked

by Rhizoctonia spp. and Sclerotinia sclerotiarum which were

internally seed borne. Suryanarayana and Bhombe (1961) = .

reported that the fungi like Alternaria Spp., Aspergillus

Spp.; Fusarium sp., Helminthoeporium‘spp..icolletotrichum Sp.
and Phomopsis spp. infect the seedband cause pre and post-
emergence death of vegetable seedlings. Kerling et al. (1967)

reported the seed berne'infection of Fusarium solani sp.,

Cucurbita from Cucnrbita ficifolia.

Jain and Patel (1969) reported that ASpergillus, Rhiz0pus,

CephaIOSporium and Fusarium were the moat frequent Spp. asSsSo-

ciated with Guar (Cyampsis peoraloides) seeds. They found

that Fusarium and two isolates of Alternaria were pathogenic,

causing - root rot and brown leaf spot of Guar. Khandelwal and

Prasada (1970) carried out investigations on the mycoflora of

cucumber ‘seéds and obtained Aspergillus Sp.,‘Rhionus SP.,

Cladosborium SPes leindrocephalum Sp.,-HelmintHOSporium sp..

Alternaria sP.. Fusarium SPa Curvularia SPe, Penicillium sp.,;

Botrxtis Sp. and Verticillum Spp.

Nath'et al. (1970) reported Macrophomina.phaseolina,

Cercospora kikuchii, Colletotrichum truncatum, Myrothecium

rorldum, Botrzpdiplodia palmarum, Fusarium equiseti Fusarium




moniliformae and E. solani from the seeds of mung bean

(Phaseolus aureus). Goel and Mehrotra (1972) isolated

"Macr0phomina phaseclina from roots and seeds of Abelmoschus

. esculentus. Superficial contamination was found in 30—45A

of seeds of a commercial variety and deep seated infection
in 12-22%. Singh and Chohan (1973) isolated nine fungi from '

Methra and four fungi from Kasurimethi seeds and found that

Alternaria alternata caused 5 per cent post-emergence death
of methra seedlings. Puttoo and Sohi (1974) reported the

.seed borne nature of Rhynchosporium sp., Fusarium solani

Geotrichus candidus, Paceilomyces varioti and ‘Phoma glomerata

from egg plant (Solanum melong;na).

Gangopadhyay and Sharma (1976) reported that Rhizoctonia

solani and Fusarium oxysporum are seed borne fungi and are
.sead borne‘fungi and are responsible for:spongy‘rot in
pumpkin., - Kaniyasu and Kishi (1977) studied the seed trans-

mission. of bottle gourd (Lagenaria sicerares) and found that

2.5 per cent of commercial seed lots were infected with

F. oxysporum sp. Langenaria. Bilgrami~et al. (1976) reported

' the occurrence of ASpergillus flavus, A, niger, Penicillium sp.

Alternaria alternata, Fusarium semitectum; Curvularia lunata,

Helminthosporium hawaiiense and Cladosporium sp.,witbtseedS'
of mung and urd in storage.;

Saxena, and Sinha (1977) investigated the seed borne ]

‘4fungi of Vigna mungo (Black gram) and found the occurrence f‘\

of~Ascochyta chartarum. COlletotrichum truncatumgand Fusarium

5-




semitectum., Saxena and Sinha (1978) reported 28 fungi as
adherentjon the surface of green gram and blackdgram seeds,
They also reported extra embryonial infection in black-gram

and green gram_with Aspergillus niger, A. flavus and Alter-

naria alternata.

' Sesan and Dumitras (1979) reported Cclletotrichum

lindemuthianum, Fusarium sp., Phoma phasecli, Rhizoctonia

solani and Botrytis cinera from 38 seed samples of Phaseolus

vulgaris. Pangtey and Sinha (1980) confirmed the seed borne

nature of Colletotrichum capsici and Dhoma medicagini after

direct pathogenicity test in Horsegram.

Naseema (1981) isolated Asperglllus flavus, A, niger,

A. ochraceus, RhiZOpus stolonifer, Chaetomium macrosporum,

otggggiglodia theobromae and Colletotrichum langenarium from

bitter gourd (Momordica charantia). A, niger, R. _stolonifer,

'Cephaliophora irregularis and Fusarium solani from pumpkin

(Cucurbita pepc) and A, flavus, A. niger, R. stolonifer from

snake gourd (Trichosanthus anguina) while studying the

mycoflora - of vegetable seeds.

Accordlng to Mehrotra and Wathani (1981) soyabean seed

yielded 27 fungi, of which Aspergillus Sp« and Penicillium Sp.

constituted about 41 and 51 per cent respectively. Saxena

and Gupta (1981) isolated Ascochyta charatanum, Colletotrichum

truncatum, F. o§xsgor and F. semitectum from the seed coat

and cotyledons of green gram and black gram. 'Vidhyasekaran

and Kandaswamy (1981) reported F. oxysporum, F., semitectum,



1
¥

v

. F. monﬂliforma,4Macrophomina_phaseoli and Aspergillus flavus

i

‘as seed borne pathogens of okra.

. Das and Narain (1982)_recorded'Aspergillus SP. »

M. phaseclina, Chaetomium spp., Cufvularia lunata, F. semi-

tectum, Fulvia fulvum, Geotrichum candidum, Penicillum

chrysogenum, Alternaria alternata and:Phoma multistrocata
R, .

'from the seeds of bitter gourd ridge gourd (Luffa acutagula),

pea, tomato and okra. Nair (1982) observeo Agpergillus niger,

Rhizopus nigricans, Penicillum variable, CladOSporium herbarum,

Curvularia pallesceus, Paceilomyces varioti, Nigrospora oryzae,

Chaetomium aterrinum, C. dolichotrichus,’c.'glcbosum,

Cunninghamella verticillata and species of Coprinus en cucur-

bitaceous vegetable seeds. S .

: Singh,and Singh (1982) reported that M. phaseolina is a

serious pathogen which infect the seed both internally and
externally. Kabeere and'Taligoola'(1983) studied the mycoflora

and deterioratlon of soyabean seeds and found Aspergillus

glaucus, A. cchraceus and RhlzoEus spp. from seeds of soyabeana
Jenkins and Whner (1983) reported the occurrence of Fusarium

ozysEorﬁm on Cucumls sativus seed stocks from North Carolinau

Maholay and Sohi (1983& reported the occurrence of

Botrvodiplodia thecbromae on the seeds of bottle gourd and

squash and found that the pathogen survived for 12 months in
seed of bottle gourd and 7 monthslln squash. Palodhi and Srn_‘

-(1983) reported‘the,seed borne nature«oﬁ F. ogzsgorum;
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F. solani and F. moniliforme in fi&e‘cucurbitaceous Crops.

Furgal and Wegrzyeka (1984) reported the Fusarium SPey

Ascochyta spp. and Alternaria terreus were the main patho-~

~ genic fungi isclated from the seeds of pea. Lee (1984)

isoiated Alternaria alternata, Arthrcobhytis sp., Aspergillus

spp., Cephalosporium sp., Cladosporium sp., Cylindrocarpon Sp..

F. equiseti, F. moniliforme, F. semitectum,fg. solani,

Penicillium sp. and Rhizopus as saprqphytic fungi and Cerco-

Spora .kikuchii, Colletotrichum tunicatum, Diaportha phaseu—

/linum var. Scjae and F.’ ozxsgor as pathogenlc fungi from

soyabean seeds. Mahol ay and Sohi (1983) lsolated Macrophomlna

»phaseolina from the seeds of bottle gourd, musk melon and

squash. They also found that inoculation with this fungus'
had no effect on the germination of squash and bottle gourd

_ seeds. However, musk melon seeds showed 20 to 30% pre-emer-
gence mortality in blotter and soil tests respectively, ThisA
.fungus survived for 21 months in bottle gOurd, squash and- |
musk melon seeds. Fakir and‘wridna (1985) reported'that

Colletotrichum demetum and M. phaseolina were seed borne

pathogen, which cause dle-back disease in Hiblscus esculentus,

Kononkov and Dudina (1987) reported Aspergillus glaucus,

i

A. versicolor, A. candidus and Penicillium sp. from non-

sterllised seeds of tomato, carrot, radisn and cucumber.

- Adisa and Aborisadi (1987 observed that A. flavus,
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Botryodiplodia theobromae and Penicillium digitatum were

the most predominant fungi isolated from germinating seeds .

of okra. ) - e o ;

Prasadiand Prasad (l987)‘studied the-seed mycoflora of
,different cultivars of dolicos lab lab seed. Freshly har-
ivested seed yielded 35 SPP. » of fungi ~of these most of them
were Dematiaceous.andasomevFusaria. They did not'observe-'

" much difference in the fungi associated with the stored seed
and freshly harvested seed. The A. giggg suppressed the seed |
germination while A. chevalieri. A. flavus, A. candidus,I

A. niveus and Alternaria alternata caused staining and necrosisf
: of.cotyledons of : 23 to 37% of seeds which resulted in twisting
'of'cotyledons and first few leaves to a range of 19 to 27 per

Germination of discoloured seeds of Capsicum annum was

¢'considerably reduced.- The most commonly occurring seed borne

fungi . on ¢hilli were Colletotrichum, CladOSporium. Alternaria. ‘

Drechslera and Curvularia SpP. These fungi affected root

. elongation more adversely than shoot elongation (Adiver et al

1987)e Abdul Hafez (1988) reported that Aspergillus,

'Penicillium, Rhiz pus, Mucor ‘and Fusarium were the predomi—

nated fungi among 22 genera isolated from chickpea, broad bean
and lentil seeds. He also found that A. ni ger. A flavus,
'A. nidulans, A. terreus, ‘Ao flavus vr. columaris, P. ghryso-

genum, P. citrinum. P. funiculosum, R. stolonifer and

F. miniliforme were frequently associated_with the seeds,
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Sandhu and Sharma (1988) found that seed. borne infectior by

Ascochyta pisi varied from 6.6% in the pea cultivar Bonneville

to 33.3% in lincoln. Germination was adversely affected and
was only 5% in 1lincoln seeds infected by the fungus. ;

Starndberg (1988) detected Alternaria dauci from infested

carrot seed when incubated on moisture filter paper with
carrot leaf extract or with water. " o
Vaughan,gg‘g;..(1988).studied the routes of entry of

Altefrnaria sp. into soyabean seed. coat and found that the

fungus penetrated seed coat tissue either by direct penetra-
tion through the cuticle or through microphyle.- o
X The causal organism of the charcol fruit rot of musk

melon, MacrOphcmina phaseolina and the fruit rot organism

Rhizectonia solani of musk melcn were also fcund on the seeds

of musk melon (Maholay, 1988).

R Weidenborher'and Hinderf (l§89f isolated A. glavicus;
A flavus, As;ochraceus and A. gigg; from - seeds and - pods of
pegion prea. They also reported that field fungi were less
.gfrequently detected in these seeds than storage moulds. Of

_the field fungi only Cladcsporium was present on both seeds

~and pods. .

) Effect of relative humidity, ‘moisture content ‘and storage S
periods on seed deterioration and seed mycoflora

‘ Seeds lose their viability in storage:greatIY'due‘to-
"fungal activity. Moisture content of/seeds is an important

factor which encourages fungal growth; According,to‘Indian



minimum seed'certification standards (lefi),_the optimum’

moisture‘content is 7 per‘cent for\cucurbitaceous seeds,
Seeds with high moisture content could not be stored for‘\

| longer periods. Storing of seeds in large quantities at low

t

-moisture level itself may not he feasible and economical as
seeds absorb amblent moisture continuouslylfrom surroundings.
;Coleman and Fellow (1925) reported that when relative humidity
was raised from 65 to 85 per cent the moisture content of

' cereal seeds.increases rapidly and this was due to the absor--
ption of moisture from air. High moisture content alrowed

:growth of mycoflora resulting in rapid deterioration of seeds.

Kechler (1938)- observed that ASpergillus st._require various‘

ﬂmoisture content for its»growth. Accordingxto Gosh (1951)'the
"development of mould ‘depends more on the relative humidity

and storage temperature than the moisture content of the’ grain.

Quasem and Christensen (1958) found that when samples '
of maize seeds were stored for 6 to 9 months, those with poorest

Lgermination had\high percentage of fungal infection, eSpe-

‘ cially by ASpergillus flavus and Penicillum sp. Fields and

King (1962) studied the influence of storage fungi on deterio-
‘ration- of stored cowpea seeds. They found that high quality

‘ COWpea seed inoculated with ASpergillus flavus, A, ruber,

A. candidus, A. restictus and A. amstelodami and stored under .
A.controlled temperature (10-30°C) and Relative humidity of 75

to 92 per- cent for 2 to 8 months decreased the germination
moderately to drastically. Invasion by storage_fungi proceeded

o



seed‘deterioration.' &.flavus.was the: most pathogenic one

among the Aspergillus Species:studied. They also!reported »

that .an increase in the moisture content of seeds or an
increase in storage temperature increased the rate of fungal

'invasion and a correSpondingly decreased germination.

Y -

| Christensen and Lopez (1963) reported that stored. seeds r
were susceptible to invasion by fungi growing on equilibrium
with RH 65-98% which reduce germinability and cause various
biochemical changes. According to Majumder et al. (1965)
| 85 per cent relative humidity could cause visible mould
growth on seeds of rice, wheat. sorghum. bengal gram, green'd
gram, groundnut, cumin and coriander. hKudrina (1967) studied
_the changes in the mvcoflora»of vegetable seeds during storage
and found that ‘at RH greater than 70 per cent and temperature

ranging from 10 to 20°C the bacteria were more predominant

‘on the seeds of onion (Allium cepa). cucumber. carrot (Daucus

‘carocta) and tomato in addition to fungi like Penicillitm.

Aspergillus.and Mucor.

Christensen and Kaufman (1968) observed that ASperg;llus

Sp° and Penicillium Sp. - proliferated an rice grain within

moisture content of 12 to 16 per cent while Rhizopus sp.

required 16 to- 22 per cent moisture content.-

Majumder and VenugOpal (1969) studied the effect of
moisture content on the production of clestothecial bodies

on cereal grain by Aspe gillus repense, A. amstelodanmi,

A. chevalieri and A. rﬁber. They observed that these fungi o !



'-:produced clestothecial bodies on grains when the moisture
’3content was at least 15 to 15 5 per cent.f A positive corre-‘
: lation between moisture content and growth of storage fungi

. 5
hh on. sorghum was noticed by Burrough and Saucer (1971)

. Kulik (1973) inoculated the seeds of cabbage, cucumber,-
,}okra, onion, pepper, radish, salsify, Spinach and turnip with

. spores of A. amstelodami and A. flavus and stored at 85 per

. cent. relative humidity at 22-25°C for 20 days. He‘observed

‘that only a small number of seeds ‘were invaded by these fungi,
in the case of cabbage, cucumber radish and turnip while ‘

'mmore seeds were invaded by these organism in the case of okra,
~onion, pepper,~salsify and Spinach. _Fungus,invasion,.however,

’dld not reduced germinability. . ::»; ,

Christensen (1973) reported that storage fungi such as

Aspergillus Sp. and Penicillium Sp. did not invade the seed

- to any serious extend before harvest. but reduced germinabi- K o

'f_flity and caused other damage to seeds in storage. Though

o T
RN 2

: these fungi were not effectively controlled with seed treat-
. ment fungiCides, its invasion was avoided by storing the seeds{

: .at low moisture and temperature condition.

Skvortsova et al..(1975) studied the association of 3">

r,*microflora of vegetable seeds under different methods of

S _storage.y They found that Cladosporium and Alternaria were ,‘f

replaced by Penicillium and AspergAllus species when the seede““'

were stored below the critical moisture content. The highest

-number of microorganisms was isolated from the seeds stored ’
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at 15°C while the lowest was from the seeds stored at 25°C
Bilgrami et al. (1976) studied the deterioration ‘of pulses :
~ seed by fungi and reported that a number of fungi were found

associated with the seeds of mung (Phaseolus aureus) and urd

(p. ungo) in storage. Aspergillus flavus was the most predo-

minant one and this fungus caused a'reduction in weight and
changed the constituents resulting in marked deterioration

of the seeg. | | :
Harrison (1978) while studying the role of -seed borne

infection in ‘the epidemiology of Botrytis fabae on fileld beans

‘found that this organism was not detected after 9 months of
Astorage. The fungus was isolated from testa, cotyledons,z
hypocotyl, the base of pumule ‘and top ‘of root from most of-

the seedlings soon after sowing. Aggressive infection occurred
when the level of inoculum was high and more inoculums were '

required at 10°C than at 20°C.

» According to Saxena and Guptavil979) most‘of.the field ;
fungi associated with the seeds of _igng radiata persisted
_yas long as 120 days in storage at 45 to 75 per cent RH‘and
:_temperature 6 2 to 29, 6°C They found tkat the field fungi
were’ replaced by storage fungi after 120 days of storage at ,'

RH 87 per cent and temperature 28°C

Konokov.et al. (1980) studied thekmicroflora and séed'
germinability of seeds of carrot, cabbage, raddish tomato
-and cucumber on. storage.j They found that at 45 per cent RH

_ the initial.microflora gradually died while the germinability



'was unchanged.’ At 30 and SO per cent RH infestation by1 .

Aspergillus fumigatus was the lowest and by Al flavus highest,

after. 18 weeks of storage. They also observed that there are
no decline in germinability after 18 weeks ‘of storage at 30
_to 50 per cent RH but the germination declined after 12 weeks

of storage at 95 per cent RH. ' o o i. ]‘ 57

Prasad and Narayan (1980) reported that, seed rot of -

Kulthi (Dolichos biflorus) occurred in seeds stored at- high

’ RH.

Coelha et al. (1982) conducted a study ‘with soyabean
'seeds stored at three different environmental conditions.

They stored six soyabean varieties at 28°C, at 59, 66 and 72

" per: cent RH and reported that the mean initial and - final ger- )

mination percentage were: 63 and 67 73 and 77 and 68 and 73

reSpectively. They also conducted a field study with these '

L

seeds stored for six months and obtained a germination percen- a

tage of 16, 25 -and 21 reSpectively.' They concluded that
" there was no significant difference in germlnation among the E

_.varieties stored at different humiditv levels.

o

-Nandi e a (1982) studied the deterioration of oil

seeds in storag They used two cultivars of sesamum, two.

species of mustard and one Species of linseed’ and stored under

80 and 90 per cent RH andvzo and 30°C. They»observed that in
all cases bath seed moisture and fungal infection were higher
at 80 per cent RH at 20°C. than in other treatments. There was

a gradual decrease in infection by field fungi with concomitant



increasexby storage‘fupgiri A reduction in seed germination
occurred as the storage period increased. The highest loss

of germinability .was when the seeds were stored at 20 per cent
3RH and at’ 30°C. Mallick and Nandi (1982) reported that in-
'rice with- seasonal fluctuations grain moisture changed, ger-
minability decreased and fungal infection increased. A gra-

‘ dual decrease in field fungi ‘was found to be accompanied with

correSponding increase in. storage fungi.

According to Onesirosan (1982) there was little loss in

‘ germinability when COWpea seeds with 12,5 per cent moisture
content was stored at- 8, 20 and 30°C for 20 weeks while ger-
mination of” seeds with 15.5 per cent moisture stored at 8 and '
20°C was._ good but fell to 75 per cent at 30°C. Seeds with

18 5 % moisture content stored well only at 8°C while there was

a rapid fall in germination when it was stored at 20° C and

Gorecki and Jagielski (1983) studied the storage quality
‘of pea, field bean and yellow lupin seeds and found that seeds
~of all these crops stored at 90 per cent RH exhibited a marked
décrease in germination capacity ‘and vigour after only two month"
'storage and seeds of yellow lupin senesced faster than those -

of field beans and pea seeds.*

Kabeere and Taligoola (1983) conducted a study where

SOyabean seed samples of cultivars Clark, S38 and CHF main—
tained for three months at 23-25 c ‘were stored separately

for 10 months “in laboratory at 23 25°C and in celd room at

~



19

~5;c{i-They.found that asntheimoisture_content increased'ger-~ﬁ
mination'decreased‘with;increased storage-period_at'room o
temperature. Seeds in cold storage constantly had higher r
-germination than those‘stored in‘laboratory. Clark seeds were
heavily invaded by Rhizopus SPP. . and bacteria.. With increased
storage period the number of seeds with field fungi decreased

except for Aspergillus glaucus and A. ochraceus. The heaviest

fungal invasion occurred after 10 months of storage~and this
‘coincided with the period of highest moisture ‘content and .
sharpest decrease in germination, suggesting that storage of
ffungi caused a decrease in germination of seeds. Percentage

" of dead/rotten seeds covered with Rhizopus Sp. and bacteria
increased as the storage period increased indicating that

‘ the micro-organism may also have contributed to- loss of seed

viability.

Maholay and Sohi (1983) reported that Macrophomina

[}

phaseolina causing seed rot of bottle gourd, squash and musk

melon survived for 21 months in all the three host seeds,-

N

”Thai (1983), working with seeds’OE maiZe, sorghum and
soybeans found that moisture content of seeds increased with
| increasing storage time when they were. stored at high RH.;,'
Under controlled environmental condition at 20°C and. 50 per
cent RH the germination percentage was not much reduced'after
18 months of storage and was 87 3 77 3 and 52 6\for maize,‘

\

._sorghum and soyabean respectively._',

\Vishunavat and Shukla (1983)'conducted‘a study on the
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effect of different temperature, humidity and- period of

/Z_storage upcn prevalence of seed mycoflora sf lentil and

vobserved that ASpe;gillus flavus, A. ni ger, A, terreus,

A. fum igatus, A. sydowi and’ Penicillium oxallicum appeared 3
‘on the seed after six months’ of storage and continued to |

prevail upto 12 months. Rhizopus arrihzus and Fusarium

: oxysporum were observed at all relative humidity levels in
’storage pericds of 6 to 12 months. Gup-a and Gupta (1984)

/ studied the deterioration of -mung beans by fungi. They iso-
lated thirtyfour fungi from the stored seeds of two cultivars
of mung beans during twentyfour months of storage; Sharma

and Gupta (1984) notlced the fungal deterioration of moth beanw

LJ
(Phaseolus oconitifolius) seeds during storage. They isolated

28 funci from the deteriorated seeds and these seeds were
found very poor in germination.’ Maude’ and Bambridge (1985)

_ reported that redbeet seed clusters retained a high level of
4germination when stored for 13 years at 10 C-and 50 per cent

RH in seed .stored. Seed infection of PleOSpcra betaes declined

. from 27.5 o 4,5 per'cent over the same/period.

' Rupe and Ferriss (1986) reported that seed~infection_ -
» rate by Phomogsis Spp. was linearly related to water content
between 35 and 19 per cent. At water content 19 per cent,

no seed infection was observed on seed.

H

Yomaraiah and Reddy (1986) found‘that weight loss by’
.-seed borne fungi in stored seeds increased with 1ncreasing

relative humidity. but reverse was true for germination. ;

s . -



‘Kononkov and Dudina (1987) studied the effect of fungi on
vegetable CrOp seed namely- radish,, tomato, carrot, cucumber

and cabbage stored in conditions of increased air relative\

3

: humidity and temperature} Aspergillus glaucus, A. ver51colar

and Penicillium Spp. were the fungal Species detected on non-_

sterile seeds during StOrage.‘ Each species fungi dominated
within a definite range of seed moisture content. Germination»
of sterilised seeds were reduced by higher relative humidity
and temperature., The presencevof fungi also accelerated in. -
high relative humidity, thus acceleratedttheiprocess»of seed
damage. | o R ’?" ‘= 7f :: . . b
DoiJode (1987) reported that the seed viability was

.reduced to a great extent by keeping cauliflower seed at 90 per\
' cent’ RH for six days at 40°C, BHe also reccmmended that storage

of cauliflower seed at low temperature and low moisture/RH was'

"desirable for getting gocd viable seeds. ‘ __?') ' I ‘o

Rao and Reddy (1987) observed the incidence of storage
1fungi on sorghum seeds. increased with an increase in the
’relative humidity of the storage environment over a period of
one month.v Seed deterioration was accelerated with higher
relative humidity. The percentage seed germination was ~

inversely proportional to the relativ° humidity in storage,

Saxena et al. (1987) studied the vegetable saed deterio—

-

ration due to storage and found that seeds of cabbage. radish,

‘cauliflower, pea and okra showed a decrease in germination

with lengthyof‘storage;,
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Singh and Yadav (1987) reported that when green gram seeds'
with moisture content of " 12, 14 and 16 per cent were stored
'1n air'tight condition upto six months, germination of . seeds
was unaffected during the first 2 months in seeds with 12 per
cent moisture content, but decreased later.: At ‘16 per-cent
moisture content germination was only one per cent after six
months of storage. Seeds which were stored at 27°c under,
50-60 pervcent RH showed higher germination upto six months

cf storage.

Wetty et al. (1987);while studving»thefinfluence of
' moisture'content, temperature, length of storage and seed
germination of tall fescue and perennial rye grass seeds found
that - seeds when stored for 18 months at 10 30°C and 11.5 to
'95 per -cent RH temperature, moisture content of seed and time '

intractvto.influence germination.

Subramaniya et al, (1988) reported that high storage
temperature of 37°C and - high relative humidity of 75-87 per
cent favoured»colonization of»sorghum seeds by»storage fungi.

'~ 'They alsc observed that high-temperature and relative humidity

decreased the seed Quality even after the fungicide treatment.

’ 9
Evaluation of seed dressing fungicide on seed
borne fungi » : : :

Seed treatment with fungicide is the one of best method
for controlling seed borne mycoflora and to improve seed ger--
'mination. Seed treatment with fungicide not only controls
seed borne pathogens, but also control soil borne pathogens

by forming inhibition zone around the seed.
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_ | Ramnat (1637) mentioned the value of seed treatment with
sodium chloride for the- control of stinking smut. Schulthesis:
(1761) first suggested the use of copper sulphate on wheat
seed against stinking smuts. Prevost (1807) proved scienti-’
-‘fically that seeds treated with c0pper sulphate solution gave
good germination and inhibited the Spore germination of smut
.disease. In India, Ozanne (1885) tried copper sulphate
against smut disease in sorghum-seed for the first_timeo
Darnell-Smith (1917) introduced_copper carbonate as a_duSt ‘
.seedAtreatment for wheat. -Hilson (1925) used organomercu_
. rials for the first time in'Indiarfor the control of sorghum
smut through‘seed treatment. *Ramamurthy Cl933)'stated that
foot rot of paddy was Successfully controlled by dry seed
. dressing With‘organOmerCurials. :Cunningham and Sharvelle
(1940)-introduced chloronil‘as a practical organiCISeed;pro-
tectant. o | |
Jacks (1951) reported that Thiram (O 2%) ‘treatment of
‘lettuce seeds inoculated with one of the following fungi.,

viz., Alternaria solani, Rhizactonia solani and.Botgxtis

g“cinerea gave 100 per cent,germination. h -i, b' -

' Veenenboz (1955) showed thiram containing fungicide
could be used effectively controlling seed borne fungi of
4peas and beans. Sanchez (1956) found that captan at the rate’
of 2 g/kgwseed was the best for.thescontrol of damping off
and seed decay in pea and bean,‘ Avcock'(léss)’reported"that‘<‘“

‘seed treatment of watermelon with seedox, panogen and emmi

‘gave effective control of Colletotrichum langanarium'which‘




causes anthracnose disease. Christensen and Lopez (1963)
reported -that growth of storage fungi is not'inhibited by
the seed treatment fungicides in seeds with moisture content

in equilibrium with RH 65,85 per cent.

Ashworth et ai. (1964) showed that for the control of

Asgergillus niger associated with groundnut, thiram and captan

(0.3%) were more effective than mercury(seed dressings.
Effective control'of Pythium sp. and’ Fusarium Spe by captan

treatment in peas was reported by Harper (1964)

Wales and Somers(1968) reported Difoltan (0}25%) was

the best for the control of Aspergillus flavus in groundnut,

in fielad and in storage. Frank (1969) conducted laboratory
and field trials and proved that 3 parts of 75 per cent
captan + 1 part of 75 per cent PCNB at the rate of 3 a/kg seed

was effective in controlling Aspergillus and Rhizopus rot of

groundnut seedlings. Efficacy,of various seed dressing fungi- -
cide against ‘different seed borne fungi of cucumber was
studied by Khandelwal and prasada (1970). '_h@y found that
seed treatment with agrosan GN and‘baileaveswcompleteiyr.
checked the growth of all seed borne fungi of cucumber seed.,
'Nakamura et al., (1972) observed that seed dressing with orga—
_nomercurials, severely affected the germination of eggplant.
beats and cabbage._vHe also opined that organosulphur dust
areAmore”suitable than mercury containing ones for the storage

of treated vegetable s$eds..
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In'a comparative studv'on the viabilityvand mycofloran

- of bean seeds after various treatments, it was found that,
seeds treated with Captan and Thiram at O, 2% gave effectivel
control of the mycoflora while leaving germination unimpaired
during storage for four years (Kaul 1973) singh et al.
(1974) reported that seed treatment with Thiram and Tenechlor
super X at O 5% Significantly increased the seedlinq emer—

gence of soyabean after a six months of storage and also

reduced the 1nc1dence of Aspergillus flavus, A. niger,

,MacrOphomina phaseoli Penicillium cyaIOpium, Phoma sp. and -

thiZOpus arrhizus. Suhay (1975) pointed out that seed treat-

ment of green gram with Ceresan,- Agallol, Captan and Thiram
reduced the fungi associated with it and.improved_thedgermi-
nation of seeds. . Frolova-(l976) showed eXcellent_control of

Didymella bryoniae in.cucnmber withiO.Z% Thiram treatment.'

Gabrelson -and Mulanax (1977) observed effective erradi-‘

‘cation of seed borne Phoma lu gans in crucifers with benzime-'

dazole fungicide.
¢

t

Sorade and Kadam (1977) reported that seed treatment

I

with thiram gave the best control of Helminth03porium Sp.

on eggplant seeds..

- Mercar and Kisyombe (1978)~attempted to find-out»the
effect of various seed dressing fungicide on controlling the
‘fungal flora of groundnut kernals and observed that seed ‘
treatment with Thiram increased the crop yield as well as

'inhibited ‘the microflora of _groundnut kernals except A. flavus.



L that seed treatment with Thiram, Captan and Caotafol at
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”'Sesam and'Dumitras.(1979)rnoticed thathseed.treatment with
various fungicides iike belsan F, Delsan‘a,xThiram and
Thiobhanate-methylJeffectiVely:controlled theifungal flora

of Kidneylbean;'jSharma gt al., {1980) found that, out of ten

. fungicides namely Ceresan dry, Agrosan'C;N,; Benlate, vitavax,
Dithane M.45, braSsicoI, Qekathir, Captan, Panoctine and’

Panoram tested against seed mycotlora'of Amaranthus caudatus,

‘0.2 per cent Agrosan G. N and ”eresan proved to be effective-

in controlling almost all common seed borne fungi.

Vidhyasekaran et al. (1980) observed that Bavistin in
‘rcombinationywith Thiram effectively'controlled most of the
fungal flora.ofvbrinjal,séedsyinrstorage‘and effectively |
j.preserved thedviability‘and vigour of the seedlings after
24 months of storage.j Oladiran and OkusanVa (1980) reported
_ 700 ppm gave effective control of pre-emergence damping-off

of COWpea caused by gythium _phanidermatum and Sclerotium

,rolf51i Seed treatment with 100 ppm Captafol, Benomyl and

.‘Thiabendazole gave best control of Colletotrichum lindemu—

thianum in COWpea (Barros et al.,,1981) : &ore and Solanke
(1981) conducted a study on the effect of fungickh on seed

mycoflora and longevity of seeds of Dolicos lablab and they

observed that seed treatment with Agrosan G, N., Vitavax, -

.CarbendaZim improved the germination and Agrosan G. N., Captan

and Thiram eliminated the fungal flora.-.

-7

: Naseema~(1981) studied the role of woodash as a vegetable

1
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seed preservative and reported that the germination percen—
tage oF Ash treated bitter gourd Snake gourd oucumber were
oreserved upco 33 3%, lOO% and 55% respectively after

-

3 months of storage."“

Vishunavat and Shukla (1982) revealed ‘that seed treat-

ment with Thiram and Bavistin eliminated all fungi associated

with lentil seeds except Alternaria‘alternata and_Rhizopus
‘arrhizus. - / ST | | .

In. a°study conducted bv Zote and’Mayee (1982)Aon.the
influence of fungicidal treatment on seed borne fungi of.
mung bean in storage. it was seen that seed treatment with
Bavistin Followed by Thiram and Dithane M.45 improved the
germination of seeds as well as inhibited the fungal growth.
 singh et al. (1982) pointed out that seed treatment with |
sBavistin/and Thiram at°0 ZSA gave excellent protection to

[

-wheat seeds from Asge*gillus and Penicillium SPPe for more'

than 275 days,~ But,Bavistinﬂalone was effective only for .

30 days;

Reddy et al. (1982) found that CaliXin - M gave complete>

control of seed borne infection by Asccchvta. rabei on chickpea .
| at 0.3 ‘and 0.6% concentrations._' ‘ \“
Siddaramaiah et al (1982) reported that seed treatment

with Thiram, Ferban, and Agallol were efficient in controlling
‘the seed mycoflora of linseed They also noticed that Thiram
* and Dithane M. 45 increased the seed germination of about -

80-90% against 40% in the control. Singh and Agarwal (1984)



,reported‘that seed tre%tment with Bavistin'was effective‘in
controlling the purple strain discolouration of Soyabean and

caused by Cerc05pora kikuchi and also gave maximum germina-

tion. According to Bhattim et al. (1984) seed treatment with
Callen-M (Tridemorph) and Captan at’ O 1% gave 60% eradica—
tion of the fungi in chickpea. They also found_that %eed
»treatment w1th these fungicides‘increased.the germinaticn as
‘well as seedling vigour'chickpéa; Kumar and Jitendra Singh .
(1984) reported that. seed ‘treatment Wlth Bavistin at 2 g/kg ?

seed, eliminatéd all the fungi associated with sesame seeds

‘ during storage except Aspergillus sesami, Curvularia lunata -

and Preslase tatramora.’

Pandey and Gupta (1984) studiedlthe effect of fungicidal
“treatment on seed mycoflora and germination of Satraria
italica and reported that of the five fungic1des tested against
seed mycoflora and germination, Agrosan G.N. and Difolatan
u_showed the best result in inhibiting the fungi of Setraria
italica seed. Singh et al. (1984) found that Bavistin and
_Bavistin +. Thiram were the effective fungicides ior controlling
the storage fungi of wheat.‘ Kumar and Srivastava (1985) stated
that seed borne fungi of Pigeon pea.were effectively reduced
by seed treatment with Agrasan G. N., Bavistin, Difolatan,
Captan, Vitavax and Dithane M 45 Wu and Lee (1985) evaluated

13 fungiCides against the seed borne pathogen Phomopsis sojae

of Soyabean and stressed that Bavistin performed best in con-

trolling this fungus.
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Wheat seeds treated nith Captan, Emisan,-Thiride and
Vitavex at 2 g/kg were stored in various cdntainer for |
6 months and are found to be highly effective in protecting
seed viability. It is also noticed that ‘Thiride gave the- |

best control of seed borne organism.irrespective of containers '

’

(Randhawa et al., 1985), .

Seed treatment of corn seed'with benomyl,_Captafol;
Captan carbondazim maneb, ‘Chlorothalonil thiabendazol at
750 and 1125 ppm a i. at 85% relative humidity, showed a

Significant difference in the growth of mycoflora as compared

to untreated ones, (Mcrenoc et ‘al., 1985) .

Robfrti et al. (1985) reported that seed treatment with
Captafol, Carboxin and Thiram gave best result in controlling

Colletotrichum. lindemuthianum in bean (Phaseclus vulgaris).

Kumar and Patnaik (1985) conducted a study on seed borne

nature of Alternaria alternata in Pegion'peaoand its control.

| They found that dry seedttreatment with Bavistin and Captafol
were effective in controlling the pathagen as.weil as iﬁproving
~ the seed germin%tion:by 8.5 to 24.5%. Maude and Bambridge
(1985)lobserved a high level of’germination of red beet seed
when stored for 13 years at 1Q°C and 50% relative humidity.
Theyfalso noticed that seed treatment with Thiram before
storage improved the germination and reduced infection of

Pleospora betae.

i 3

Peresypkin and Pidoplianke (1985) found that root rot '

infection in winter wheat caused by Cercosporella sp. and
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Fusarium Sp.'waslreduced by seed treatmentiwith Bavistin and
' -Thiram respectively. Shekhawat et gl._(1986) applied seeds
with carbondazin, benomyl,'carboxin-and ethyl mercury fungi--vp
. cide 2- 2,5 g/kg seed for controlling pre and post-emergence
amad Prasad
collar rot of groundnut. Prasad . (1987) reported that seed
treatment with Emisan 6 improved the seed germination of

Coriander seeds even after six months of storage.

Hegde and Hiremath (1987) reported that seed treatment
. with “aptan, Ceresan dry Thiram and Bavistin*@ 2 5 5 g/kg

were effeetive in controlling the mycoflora of COWpea seeds
“and seedling vigour, ’Thev also noticed‘that the fungicides

'retained their efficacy even after 90 days of storage of seeds.

Agnihortri and Sharma (1987) observed a reduction in wilt

infection by Fusarium oxYSporum SPs cumina with seed treatment

of~Bavistin at 0.2 mg/kg seed,; _.'.f "v_-,w' ,t- | fi

Control of Rhizoctonia solani causing root rot in pea

with seed treatment. using Benomyl and Captafol was noticed by
Chauhan and Duban- (1987) -Ahanad (1987) found that seed -
dressing with Captan, Thiram and Carbandazim eliminated most

~of the seed borne fungi of mungbean.
Ramadoss-and Sivaprakasan‘(l987).tested the effect of
fungicides and‘insecticides'as_seed treatment on the inhibi-

tion of Macrophomina phaseolina'and viability of conea.seed

during storage ‘and- observed that of the 3 fungicides tested

Carbendazim produced the maximum inhibition.
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Sajita and' Indrahooda (1987) observed'control'of

-Fﬁsarium solani and gythium aphanidermatum‘cauSingﬂdamping'

L

off of chilli and tomata could be actively controlled by seed
treatment ‘with MEMC, ‘Captan and Captafol. Bolteber (1988)
tested eight fungicidal preparation as seed dressing agents

against Botrytis allii causing storage rot in onion and found

that the combined preparation containing Benomyl, Carbendazim '
and Thiram was effectivefin preventing rotting during 7 months |

“storage. :
8 . s
Perana. and Joi (1988) reported that among the five fungi- :

?

cides tested Thiram gave the best control of seed borne infec-

-

tion of Colletotrichum capsici in Capsicum’ frutwgmgi

Sandhu and Sharma (1988) observed that effective control

of seed borne infection -of Ascocnyta'pisi’on pea seeds with

Thiram 2.5 g/kg seed.. Subramaniya et al. (1988) reported that
seed treatment with Thiram was effective in controlling the

seed mycoflora of Sorghum. . However, Bavistin was less(effec-

N

tive against Curvularia lunata, Dreschslera bawainenas and '

.:Alternaria alternata.‘

Dwivedi and Shukla (1989) conducted a comparative evalua- o
tion of fungicides on mycoflora of green gram seeds reported
that Captan and Thiram completely eliminated the mycoflora

associated with the seeds,
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MATERIALS AND METHODS -
Collection of seeds

Three cucurbitéceous seeds viz., bitter gourd var. Priya

(Momordica charantia L,), Pumpkin var.'Ambili (Cucurbité

Ll

. moschata Polr) and cucumber var., Mudicode Local (Cucumis

melo L.)_éevélOped and produced by tﬁe Department of O;erie
. culture, College of Horticultufe,'Vellanikkara énq Agriéuitu-
ral Research Statioﬁ. Mahnuthy Qefé‘usedAfor the investigg;
tion. After collecﬁicn of seedslfhe germihation percentage

band moisture content of the seeds were estimated. -

Determination of germ%ﬁétion percentage of seeds
Blotter method and pot culture experiment were employed

to test the germination of the seeds.

Blotter Method (ISTA, 1966)

Ninéty randomly selected seeds of each vegetable were
used for the germination test. Thezéeeds were placedfat "
equidistance on sterilised moistioﬁed.filter paﬁer kepﬁ‘in
sterilised petri dishes, . In each petri dish fifteen seéds
were kept and the dishes were incubated at rooﬁ témperéture.

Six replications were maintained. Observation on the germi-
nation of seeds were taken daily for 15 days and the germina-

tion percentage was calculated.
_Pot culture experiment

- The seeds were planted in nine inch earthen.pqté £illed

with top soil'collécted from the field. Ten see%s>were planﬁed'

5



at eqnidistance'in each pot. ‘Nine replications were main-
ained. The pots ware watered daily and were exposed to |
natural atmospheric conditionse‘\ObserVations on. the number
~of seeds germinated were taken daily for three weeks and
germination percentage was Calculated. . j'
Determination of moisture'content
The moisture contentrof'the'seeds was.determined'by the
air'oven method (ISTA, 1966) Approximately five grams of
| seeds were kept’ in crusible and placed in a.hot air oven
maintained at 130°C and dried until two consecutive constant
weights were obtained The percentage of moisture‘was calcu4

lated udsing the formula

Percentage of moisture = = 2_ % 100
. . . \1
where ' '
Ml = weight of seed before drying

Mz weight of seed after drying

Determination of Mycoflora associated cucurbitaceous
seeds at different intervals of storage

The fungi associated with the three cucurbitaceods

~ vegetable. seeds were estimated by standard blotter method

(de Tempe, 1953)0

Ten seeds of each cucurbitaceous vegetable were placed
at equidistance in petridishes lined at. the top and bottom

with sterilized moist filter paper arnd incubated at room’



temperature. Ten replications (100 seeds) were maintained
for each type of seed Observations cn the number‘of:seeds
‘asscciated with fungi were made from fifth to the fifteenth
day,and the percentage of mycoflora associated cucurbitaceous
seeds was calculated; -The same eXperiment was repeated using
surface.sterilised seeds.' Surface‘sterilisation of the seeds
nas carried out by dipping the seeds»for two minutes in

0.1 per‘cent mercurickchloride solution followed~hy three
washings in sterile water. - These experiments were carried
out immediately after the collection of seeds and after every

three months for a period of cne year,
Mycoflora“associated with the seed o - -

Agar plate method (ISTA, l96§) was usedlto £ind out'the‘
mycoflora associated with the seed Surface sterilised‘and
unsterilised seeds were plated on potato dextrose agar medium’
(PDA) . Surface sterilisation was carried out by dipping in
0.1 per cent mercuric chloride solution for two minute washed
in three changes of sterile water., The seedS)were prlated at “f
.- the rate of fiveﬁseeds per petridish.ftThe petridishes were
incubated at room temperature and examined daily for the
- growth of the fungi upto 15 days. The fungi were isclated
' and purified‘by single spore isolation or hyphal tip methaod.
The fungi were identified based on their morphological cha—

racters. The identity was further confirmed through the

curtsy of Director, Commonwealth Mycological lnstitute,ﬁU.K. '
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Mycoflora associated"with different parts of seeds

 To find cut the mycoflora associated w1th seed coat,x
endosperm and ‘embryc- of the three cucurbitaceous seeds com-_h‘
V'ponent plating technique was. adOpted This experiment was.
;carried ocut immediately after the collection of seeds. The
seeds were soaked in sterile distllled ‘water for six to eight
‘hours.f The seeds were then dissected aseptically using |
sterile needle and forceps._ The'separated seed coat,?endo;
Sperm and embryo were. washed in O l per cént mercuric chloride
solution for two minutes, washed in three changes of sterile
~ water and placed on potato dextrose agar (PDA) medium at the
*rate of five bits per petri dish. Three replications were
maintained. Unsurface sterilised and surface sterilised
'seeds were also plated in pPDA’ medium. “The dishes were‘inr
cubated at room temperature and were ekamined daily‘forrthe.
'growth of ‘the. fungi upto 15 days. fThe‘fungiifound,growinga
- on seed coat, endosperm and embryo were isolated and purified-

by 51ngle spore and or. hyphal tip method and . identifiedg-4

Mycoflaora- fungi associated with the stored cucurbitaceous
seeds at different intervals of storage

Three cucurbitaceous seeds namely, bitter gourd, pumpkin
-and- cucumber were packed in small cloth bags and stored in :
tin boxes for 12 months. Each cloth bag contained 100 seeds.

' These stored seeds were‘tested for the presence of fungi just

g

before storage'and after every three months interval for a

o

pericd of one year. Hundredfseeds of‘each cucurbitaceous

seeds were surface sterilised with 0.1 per. cent mercuric

~



. , v : ~;'- Lo
| chlcride solution and . plated in PDA medium «1hd
50 seeds ‘were plated in PDA medium without surface sterili-
 sation. The fungi grown fromdhoth surface sterilised ‘and’
unsterilised:seeds were isolated.and'identified.,
. Viahility'and-moisture content.of}cucurbitaceous

- seeds at different intervals of storage

o

The seeds of three cucurbitaceous‘seeds were,paoked in
cloth hags and stored in tin hoxes for a period cof one‘year.
‘The germination of ‘the stored cucurbitaceous seeds were
tested employing blotter method and pot culture method experi—
‘ment. The mOisture content of seeds was determined by air
oven method.’ These eXperiments were carried out Just before.
storage'of seeds and after every_three mcnths interval for a
period of one year. |

Effect of seed treatment on the viability of cucurbitaceous
seeds at different storage periods and humidity levels

- e

The seeds of three cucurbitaceous vegetables were treated

<]

with six different fungicides and wood ash. The following are

' theAtreatments.

Treatments - S 5';, :‘ Concentration'

Y

Ty  Bavistin 50 WP ¢ Methyl-2-benzimidazol, ©0.1%
‘carbamate)’ o

;T Thirlde 75 Wp (Tetramethyl thiuram disulphide) -0.3%

‘Ts Captafol 80 WP (Cis N 1,1,2,2, Tetra chloro- - 0 lV

ethylthio 4 cyclohexene
‘ 1,2, dicarboximide)
T4 Calixin 5o E.C. (N—tridecyl 2,6 dimethyl ST 0.I%

morpholine)

-
7
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Treatments N o ;l,~~ - '}fll L Concentration"f -
’Ts Aureofunginsol‘u~;": o ';:f}'gif, ' ,'f"' 0.2%
T Emisan 3 WP (Methoxy ethyl mercury chloride) 0.1% -
T7 Wood ash 4 | ' e

.The seeds were dipped in reSpective fungic1dal suspen—,

: 51ons for half an hour and dried in shade before storage.v}“~:
”'WOOd ash was used as a smear on seed A set of treated and
'dcontrol seeds were packed in cloth bags and kept in tin boxes
at ‘room temperature and stored for ‘Gne year. aAnother set of |
l treated as well as untreated seeds were packed in cloth bags ‘
‘and kept’ at different humidity levels of 66 8, /5 6 82. 9 and
92 .9 per cent in separate desiccator and stored for 3, 6 9.\
and 12 months Different levels of humidity were maintained
lnSlde the desiccator u51ng different concentrations of sul-

‘uiphuric acid as follows (CMI Plant Pathologist Pocket Book 1968).

Sulphuric acid }'"‘j ‘jRelative humidity per cent 4 |
___per cent ;N_"l: at 25°C in51de the desicator o
s L "‘;9;2;9"' R,
s s2.9
“{.BQ,‘rQ: S ’;f ngiré3e;ru75 6. lArk;Tff
,'35."”1' SR : _.\ 1668 L

‘After'3'»6, 9 and 12 months of storage samples were"

. drawn and their germination percentage was estimated by both- 'i

blotter\and pot culture method



38

-

Influence of internally seed borne mycoflora on pre and
post—germination rotting of cucurbitaceous vegetable seeds

To study the effect cf fungi 1solated from the surfcce“

sterilised seeds on the pre and post germlnation rottlng of

'_seeds, lOO-surface sterilised seeds of each vegetable were

inoculated separately by rolling them on the eufface of

actively sporulating or non-Sporulating'culture of the diffe-~

rent fungi isolated from the different vegetable seeds was

estimated by blotte” method and the percentage of pre and

post-germination rotting was calculated.'

]

'The following fungi’were'used fo; inoculating the -

cucurbitaceous seeds.
a. Bitter gourd

1., Acremonium Sp. .. 10,

2. Alternaria alternata . 11,
3. Aspergillus amstelcdami . - 12,

k1

4. A. flavus 13.

5. Botryodiplcdia thechromae 14.

6. Chaetomium globosuh . 15,

7. Cladosporium cladosporicides

8. Corynespora cassicdla

9. Fusarium oxysporum

F. soclani

Helminthosporim sp. -

‘Humicola gresia

Nigrospora sacchari

Paceilomyces varioti

Rhizopus stolonifer

I6.'Pyaline non-Sporulatlng'
fungi '

‘17. Dark coloured nan-

sporulating fungi -




b, Puﬁpkin‘
1, Alternarié.alternata- o 8, Chaetomiumfglobdsuﬁ
2. ASpergillus-flavus n - 9; Fusériuh oxyéporuh
3. A. fumigatus °© . ' 10, F. solani |
4. As n_l_gg£ ,A S 11 Humicola gresia ’
5. é; ochraces ':f o T2, PacéilomycéSFQarioti
6. A, ﬁerreus : ?:f»'  | 13. Rhizopus stolonlfer .,f ’
7. Bo‘tryddiplcdia t’heok;romaev‘- 14, 'Hyaline non-sporulating .
' . - . --,fungus .
c. CﬁCumbe: ’
1. Alternaria éitefnata 8. Chaetomium giobosUm
.2; Aépefgillusﬁamstelodaﬁi ' . “9; Cladosporium cladosporioides
, Qo-éﬁ;chevéieieri7'4f ':/ i  ;O. Fusarlum oxyuporum
4, A, flavus . . il.,g. solani
5. é.‘flaviges , . »L - 12.(HumicoIa gresia
6. A. fumigatus - o 13, -Rhizo'pu; stolonifer
T é. terreus -.. S 14, Hyaline non-sporulatlng
' : : - fungus

Statistical analysis
The data cn Qe:mination percentage of seeds were

analysed using. chi-square analysis.,
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RESUL'I‘S '

: Seeds of three cucurbitaceous vegetables used in this

study viz,., bitter gourd (Momordica charantia Lo ) pumpkin

(Cu.curbita-moschata Poir) and cucumber (Cucumis melo L.)
. were collected from the Departﬁent of Olericultureg College -
of Horticulture, vellanikkara and Agricultural Research ’

Station, Mannuthy. -Immediately after the collection of the

.qpo

seeds, and just before the experiment the germination percen- :

“tage and moisture'contents were assessed as described'in} S

Materials and Methods. ' The data are presented in Tahle 1.

It was evident £rom the'table that all the three types
of seeds used in the study.had a moisture conteht-within“the/
-rpermissible limit and the germination percentage -was high
. above the standard fixed for. vegetable seeds, (Hand book of

Minimum Seed Certification Standardi 1921).
Mycoflora associated with the cucurbitaceous seeds

The fungi associated with three cucurbitaceous vege-

;tables namely bitter gourd pumpkin and cucumber were esti-

i

mated as described in Materials and Methods..

[

The unsterilised and surface sterilised whole seeds -

were kept in sterile moist chambers and in,PDA‘blates-to

assess the percentage of seeds associated with mycoflora and _

_the data are presented in Tablé 2.

The data revealed that all the. unsterilised whole seeds

' had fungal association at different storage pariods. The
. 9 . ‘ . !
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Table 1. Germination percentage ‘and moisture content of -

cucurbitaceous seeds
\ ] ‘

Germination ©  Moisture content
(per cent) o (per cent)

Name of seed

Blotter Pot culture

method experiment
Bitter gourd 88 8 - - 7.4
Pumpkin _ 82 - .78 ' ' 7.3

Cucumber 90 88" . _ 7.6



‘Table .2. Percentage of mycoflora assccizated cucurbltaceous seeds at different intervals
S of, storage - o ' . ’ ' E

Sl. Name of cucurbltaceous Before- After After ' After : After
No. ~seed’ . storage 3 months 6 months 9 months - .12 months
: . storage == storage. storage .  ..storage
1 Bitter goufd
' a) Unsterilised S 100 - 100 . 100 - 100 100
b)ﬂSurface_sﬁeri;iséd .. 27 .30 : o .31 f" o 31 32
2 - pumpkin |
a) Unsterilised 10 100 - 100 .- - 100 - 100
- b) Surface sterilised . - 30 . 32 32 0 T T 33 T 3
3 Cucumber I kE o L. |
- @) Unsterilised 100 100 ° ‘100 .. 100 . 100
'b) Surface sterilised . 20 . .20 . 21 o1 22

-——-—————-————-————————————---—"-—-—-—_ ——-———--—-————i—-—-——-——_—————-——_—_———————_——-u———————————




surface sterilised whole seeds showed censiderably less'per-‘
centage of fungal association ano there was a slight increase
in the number of infected seeds with the increase rn-storage ,
period. sefore storage, only 27 per cent of thelsurfaoe
sterilised whole seeds of bitter gourd were found t¢ be asso-
'ciated»with mycoflora. After 3 months of storege, a 3 per cent
increase was noticed and later'the increase was considerably .
less, Similar trend was cbserved in the case of'pumpkin seeds
also. Initially 30 per cent of pumpkin seeds yieldeo the
fungal growth and another 5 ﬁer cent increese‘wes noticed_
-after one yeer of storage. But in the case of cocumber seeds,

initial percentage of fungal association was cnly 20 and later

it increased to 22 per cent after one year of storage.

The observatrons revealed that all the unsterilised seeds
tested were associated with mycoflore'either externally or
internally. But after the surface sterilisation of the seeds,
the percentage of seeds associated with mycoflora was consi-
derably reduced. Therefore, it could be reasonably presumed
that more than 70 per cent seeds were free from invasion of
seed pathogen. After one year of storage a maximum increase‘
of 5 per cent was observed in ‘the case of pumpkin and 2 per

cent in the case of bitter gourd and cucumber seeds,
Mycoflora associated in different,parts of seeds

Before storage, the infection’percentage of the myco-

flora on oifferent parts of the seeds namely seed coat;
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endosperm and embryo was assessed for fungal association,

fThe fongi isolated from unsterilised and surface’ steri-
lised whole seeds and from different parts of these three
vegetable seeds were identified and their percentages of

occourrence are presented in Table 3. Altogether 34 Species

of fungi were found associated with the unsterilised seeds.

Of these, eleven species belonged to the genus Aspergillus,r

four species to Penicillium, two species to Fusarium and one

-each to Absidia, Acremonihm; Alternaria, Botryodiplodia,

Chaetomium, CladOSporium. Corynespora. Curvularia, Cunning -

mella, Helminthosporium, Humicola. grOSpora. Paceilomyces,

Rhizopus and anceghalastrum Two fungi were not identified
ard they belonged to mycelia sterilia which did not produce .

§ : N ’ i

spores,

1. Bitter gourd
The unsterilised whole seeds of bitter oourd were found
associated with 27 Species-of fungi, Of these, ten Species

viz., Absidia corymbifera, Aspergillus chevalieri,

A. fumigatus, A. flaviges, A. nidulans, A, terrus, Cunning -

mella elagans, Curvularia 1unata, Penicillium citrinum and

P. herquel were found to be purely external ‘on the seed coat, -

Surface sterilised whole seed and seed coat yielded 17 Species

of fungi. They were, Acremonium Species, Alternaria alternata,

Aspergillus amstelodami A, flavus, Botryodiplodia theobromae,

Chaetomium globosum, Cladosporium cladosporioides, Cégynespora

- cassicola, Fusarium oxysporum, F.'solani Helminthosporium SPe,

Humicola g;esia, Ni grOSpora sacchari, Paceilomyces varioti,




Table 3. Mycoflora associated with different parts of seeds (in percentage)

| e - e e o i e o e e (o S e G e g e O > L o e it o e T o i e i e e o i G o e ) S o e S S ot e o A o S o o . e e At e ek Bk e e e e e e et o i - = 0 S - - ————

- Bitter gourd. .. o Pumpkin - ' Cucumber

- Name of fungl - '1US SS Seed Endo- Embryc' ‘US SS. Seed Endo- Embryoc US SS Seed Endo- Embryc
' ‘ ' - coat sperm e L ,coat sperm PR e coat sperm.

1 Absidia corymblferai 5 -
- (Cohn) o o
-Saco & A. Troth coo [ S

2 Acremonium sp. & -4 :31' 3 .1 - - ,'_AH_*"WI;‘ L - S = - E - =

'3 Alternaria alternata 5.4 4 2. L 166 65 = - 5 3 3 - _
- “Fr. Keissler N x W . I ST - e T
;.4‘-A5pergiilus amstelos 14 1. 1. . . oo - o L L1929 ool

dami (Margin) — = TNt T

-5 é. cae31ellus Saito "'-“ ;‘i, fx;» - = ‘14  L '; 7ﬁ‘;:'C V-;£ 113’}__"1=;‘;f‘ ;  s
,“6¥ A chevalieri (Margln) 16“ff' - e L - A'_  - ;fh]ig’ T - 16 -2 3. " -¢1:  -
' Thom & Church ‘v S T I e L o '

7 A flaVU.S Leblc o 26 10 . 10 . 5 R 26 a 8 N 8 4_ o ‘ I.4n 20 6) 6 N 3 “ s '2

. Ex. Fr. . B L Lo T T T T T ST

: BZ:A. flav1Ees Bainler s - - - - .15 4 ..o . ov1gs ‘5.> - -
- & Sartory ' L . : B o L Co

Lt umigatus Fres '7‘ 15 - .- "= - 12 10 10 5 ‘' =_ 16 6 & - 2 = -

O
>

10 . A: melléus Yukawa - - - = = o _ 14 . O g oI
11 - A. pidulans (Bidam) 16 = © - - .. . . L oLt

; £§( 



Table 3 ccntd.

——_——__.___—————-.————_———-____...——__.—___._____-_______—___...—__—_____._...——‘_.._...—___-.__._——__——.—_..__—__—___ -~ ———a— ———

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
12 A. niger van Tiegh - - ; - - 18 T4 4 - - 18 - ‘ - - -
13 éo‘ochraces Welham ' - - = e 20 ’i6A, 6 2 '_\ 18 - - -
14 A. terreus Thom S X - - 20 . 5 5. 1 - 18 5 5 -« -
15 Botryodiplodia 4 4l 4 - - 4l o2 2 o L L oL - -

" théecbromae Pat . N : . , :
16 Chaetomium globosum 3 jy 3° - . 10 5 5 - -3 3 3 - -

' Kunze . e T ‘ - ‘

17 Cladosporium : 4 4 4 3 - 4 e - - - 3 %) S22 1 -
cladosporioides (Pres) o ‘ : ‘ -

18 Corynespora cassicola '4' 2 2 - - ol o - - L  >_‘  ' - -
. Berk & M.A. Curls Wei ' : C : .

19 ‘Cunnighamella elegans 3 -  ~ - - 3 - - - - 3 - - -
Leud. . o - T i _ C

20 Curvularia lunata © 12 - = . - _ - 10 ~ .- .2 g . - -

- (Walker) (Boedei) - . o S - ' ‘ '

21 Fusarium oxXysporum - 8 6 6 2 1 .8 .5 s 1 . o g8 5 5. 2 1
" Schl exfr. Sacc. - o E . T v

22. Fusarium solani (Mart)l? 11 11 4 211 10 10, 6 4 10 8 8’ 4 2

Sacc. ; : o ' ' L , - . o

23."Helm1nthospor1um sp. 4 2 2 - - - = - - - - - ‘;‘ - .

Llnk Ex.Fr.

(contd.)



sporulating fungus

- e o s e e o —— -

= Surface sterilised

Table 3 ccntd. - )
1 2 3 4 5 & +« 7 8 9 10 11 12 13 14 15 16 17

24 Humicola gresia . 3 2 2 . - - 8 3 3 - 32 2 - -
.E:aacn. :

25 Nigrospora sacchari 3 3 3 - - - - o - - - - - - - -
Speg. Mason 1 : .

26 Paecilomyces 4 3 3 - - 6 5 5 2. - - - - - -

‘ varioti Bain’ : s : ,

27 Penicillium’ 13 - - - - - - - = - - = - - -
citrinum Thom- : .

28 pPenicillium - 2 - - - 15 - R - - - - _

~ purpurogenum ‘ “ -
29 Penicillium herquei 16 - - - - 12 - - - - 15 - - - _
© . Bainier &.Sartory . ) :

30 Penicillium . S S - - - - - - - 8 - - - -

* pinophilum Hedgock

31 Rhizopus stolanifer 12 10 10 .2 - 18 ~ 11 11 4 - 16 8 3 - -
Fr, Lind | .

32 ‘Syncephadlastrum . - - - - - 8 - - o - 8 - - - -
racemosum (Cohu) : .
Sachart. -’ '

33 'Hyaline non- 5 4 4 1 - 5 1 1 - - 5 1 - - -
sporulating fungus

34 Dark coloured non- 6 4 i‘4 - - 4 - - f' - 4 - - - -

-—-——--m————_—'———--‘—————-—-—————-..---—~——~—.———————-———-——-— S s .
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Rhldopus stdlonlfer and two spec1es of non-Sporulating un1den—4‘

tlflei rung1.~ dere on the surface sterilised seeds,

asperg;llus spp. and Fusarium Spp. were predominant.: All the‘

fuugl 1soleted from the surface sterlllsed seeds were found

’

. on the seed coat of the seed In the endosperm, only eight

specles of fnngl were\‘ound associated ‘ They were. Acremonium

.,species, Alternaria altCrnata, Aspe_gillus flavus, Cladosporium

cladosporloldes ‘Fuvarlum QxYSporum, Fusarium solani Rhlzopus.mi

,‘ '«

stolonlfer,land hyaline sterile fungi Here also Aspergillus

and Fusarium spec1ts‘were the predomlnatlng ones. ~In embryo,
only three Spec1es of nunqi were found assoc1ated and all of -

these were also found 1n se :d ceat qnd endosgerm. The fungl

BN

harboured in the embryo wene Aspergill\tc flavus, Fusarlum

N

gz perum and Fusarlum solann._i

2. Pumpkin

~The unsterilised whole seeds nf pumpkln \lelded 25 species

3

. of mycoflora while in the surface ster:liscd seed"'14 spec1es
of fungi were found. The results lndlcated that l‘ snecies'

“of fungl externally contamlnated the se ed coatu The wredomi-v

/
A

nant ones were Aspergillus, Penlcllllum and Rhlzonus sPoc1rs.

The fungl noticed were Absidia corymbifera Aspergillus

caesiellus, A, flaviges, A. melleus, cladOSporlum clado~gonioides,}

Cunninghamella elegans, ”urvularla lunata, Pen»cllllum purpu\o—

_genum, Pen1c1lllum herquei Syncephalastrum racemosum and darn

coloured sterile mycelial fungus.j
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In thefseed coat, 14 species of fungi were found asso-

c1ated and the same fungi were also found in the surface ’j

sterilised whole seeds. The fungi assoc1ated with seed coat

3

'were Alternaria alternata; Aspergillus flavus, A. umigarus;f

Al niger aA. ochraces, A. terrus, Botryodiplodia theobromae,

Chaetcmium globosum, Fusarium oxYSporum, F. solani Humicola -

gresia, Paceilomyces varioti Rhizopus stolonifer and hyaline

non—sporulating fungus. Among these Rhizopus, Aspergillus:

and Fusarium Species were the predominant fungi in the seed

coat.

Eight species of fungi were isolated from the endcsperm

of pumpkin. The predominating fungi were Fusarium solani

Aspergﬁllus flavus -and Rhizopus stolonifer. The other seed-

borne pathogens were ASpergillus fumigatus, A. ochraces,

A, terrus, Paceilomyces varioti and Fusarium oxysporum.

‘ Only two species of fungi namely Aspergillus flavus

and Fusarium solani were found in the embryo.: Both - of these

fungi caused 4 per cent infection in the embryc. These fungi
Hf‘ were also found in the seed coat and endOSperm of pumpkin
-seeds. - '
3; Cucumber::

Twentyfive Speciesjof fungl were found associated with
unsterilised whole seeds.' Of these, the 11 Species which

were not found in surface sterilised whole seeds were Absidia

corymbifera, Aspergillus caesiellus, AL melleus, A niger,



A. ochraces, Curvularia lUnata3 Cunninghamella eIegans,

Penicillium herquei, P. pinocphilum, Syncephaiastrum racemosum

and dark coloured sterile fungus.

‘Fourteeh species of seed-borne pathogens were isolated
from the seed coat of cucumber seeds., The predomlnating fungi

were Fusarium solani and Rhizaopus stolonlfer. Other_fungi

observed were ASpe;gillus flavus, 5. fumigatus, A. flaviggs;

A. amstelodami, A. chevalieri, A. terreus, Fusarium oxysporum,

Alternaria alternata, Chaetomium globosum, Cladosporium

cladosporioides, Humicola gresia and hyaline sterile fungus,

Of these 14 species, six species were found in the ehdosberm

and they were Aspergillus flavus, A. fumigatus, Cladosporium

~

cladosporiocides, Fusarium oxysporum, F. solani and Rhizopus

stolonifer, In the embryo, three Spec1es of fungi were found

associated and the predominant infection was caused by

?

Aspergillus flavus and Fusarium solani Fusarium oxysporum

also caused infection in the embrya. These fungi were also

found in the seed coat and endesperm of the cucumber seeds.

In all the three vegetable seeds the maximum>5pecies of
fungi were found in the seed coat., .But the number got reduced
in the internal parts of the seeds.namely'endqsperm aﬂd embryaoc.

No new pathogen was found in the internal part of the seed.

The study revealed that out of the 23 species of seed
borne myccflora isoclated from the seeds of three vegetables

namely, bitter gourd, pumpkin and cucumber, eight species were

found. in all the_seeds. They were Alternaria alternata,
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Aspergillus flavus, Chaetomium globosum, Fusarium oxySporum,

F. solani, Humicola gresia, Rhizopus stolonifer and hyaline

non-Sporulating fungus.

Twio seed borne pathogen namely, Paceilomyces varioti

'and Botryodiplodia theobormae were found in the seed coat of

bitterigourd and pumpkin whereas ASpergillus amstelodami and

Cladosporium cladosporioides were found in the seed coat of

bitter gourd and cucumber. The seed pathOgens Aspergillus

igatus and A. terreus were observed in the seed coat of

cucumber and pumpkin.

The seed pathogens namely, Acremonium SDe Coryne5pora

_ca551cola, Helminthosporium sp., Nigrospora sacchari and

dark coloured sterile mycelial fungusvwere restricted to the

seed coat of bitter goyrd. . Other two seed pathogens ASpergillus

niger and A ochraces were found only in the seed coat of

pumpkin. Aspergillus chevalieri ‘and A. flavipes were found

associated only with the seed coat of cucumber seeds.

Twelve species of seed pathogens were isolated from the
-endosperm of seeds of three cucurbitaceous crOps. The fodr

seed- pathogens namely, Aspgrgillus flavus, Fusarium oxysporum,

F. solani and RhiZOpus stolonifer were found in the endosperm ~

of all therthree vegetable seeds. Aspergiilus fumigatus and’

was restructed to the endosperm of pumpkin and cucumber while

Cladosporium cladosporioides was found only in the endOSperm

of bitter gourd and cucumber. Acremonium Sp., Alternaria

alternata and hyaline non-sporulating fungi were restricted



to the endosperm ofvbitter‘gourd alone., Aspergillus ochraces__

A. terreus and Paceilomyces varicti were seen only in the
endosperm of pumpkin., - ' . -
Three seed pathogens were found to cause infection of .

the embryo of the vegetable seeds tested, Of these Asperg;llus‘

: flavus and Fusarium solani were found in the three types of

vegetable seeds while Fusarium oxysporum_was found only in the

B

bitter:gourd and'cucumber.seeds.

a

Mchflora,associated with the stored‘cucurbitaoeous‘seedsi
The stored seeds were tested for the association of
different Species of - fungi at 3 months interval for one year.' ’
.In the study no new fungus other than those present before
storage was found in the'surface.sterilised and unsterilised

' seeds of bitter gourd, pumpkin and cucumber during different
. : , plir _ }

§ . ’ . |

périods of storage.
1. Bitter gourd
~The fungi isolated from bbthfunsterilised and surface

sterilised seeds stored for -a period of one. year were examined

at an interval of 3 months and observations are presented in

1 f

‘Table 4.
ki

The prooagules ‘of ASpergillus chevalieri and ASpergilluS'

nidulans were viable after 3’months of storage but they dig

not appeariafter six months of storage; »Absidia corymbifera,

Aspergillus fiavipes;fCunninghamella_elegans and Penicillium

hergugi:were viable on the surface of the seeds only upto six



¢
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 Table_4. ‘Fungi‘isdlated £rom bitter”gdﬁ:d seeds.at‘differentAintervals of*storage'

v . D = i i S S T i S b S B AR T S i S D e 4D O G T 8t S e S S G e S W s T S e e T S B D D U AT e S G P P A S S b o S A e S PP AR S Y T D e D P T e S b Ml A e S e PP T S A i S i b S e

-Afterﬂi C After - ‘ After

\ ' Before . After A |
. . storage-- - - 3 months 6 months: ' 9 months 12 months
Sl. PR ' °  ~ storage storage .. .. ~storage . storage
Sl. ‘Name ‘of fungi *ag e o 'ge
No. oe ‘ . |
.. s ss us. ss Us SS Us'  .8s us ss
1 2 | 3 4 .5 6= . 17 8 9 10 11 12
»1'.Absidia-COQYmbifera" + - + - + }t - - - -
2f‘Acremonium7$p. ;"' + + ¥ + 4 4 + 4 i® +
3)‘Alterhatié.alteraata : ¥ + S+ + 4 + + 4 + +
4" Aspergillus amstelodami =+ + 4 + + f+;' - - -~ -
/5. A. Chevalrieri ' .- + - + - _ - < o - -
6. A. flavus + + + + + + + . b +
7 AL fl'a&i@s " + - + ; - + - Sl - - -
8- . A, fumigatué*- 4+ - \:t' - + - 4+ = + -
9 A. nidulans | + - + - - - e - S -
;10  Botryodiplodia + - + - + - ”;fl - + -
© - thegbromae o R
11 Botryodiploidia ' + + ‘+f4 + + + + + + +
theobromae - - o ‘ . ‘
' 12 . Chaetomium globosum - + o + + + + + o+ - + +

A(Cohta})M'
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R 2 3 a4
13 Cladosporium | + 4
-cladosporicides : ~
14 COryne5pora‘qass£co;ah’V_ + - x
15 Cuﬁninghamella,elegaﬁs. #» -
16 Curvularia lunata .+ -
17 fusarium bxysporgm : o+ . +
18 Fusarium. solani f_vo'_ + 4

_HelmiﬁthOSpo?ium'Sp;~ﬁ‘ ‘ +
20-'Humicolé gresia - 3;7 . +
,21"Nigrospora sacchari . o
22 ;ﬁaceilOmyces variotiAi T+ ‘f",+i
.23, penicilliuﬁ citrinum e .
24 penicillium herguei l!‘ + -
A25ﬁ Rhiéopus stolohifér;;.,_;'+ : B
}26. Hyaline étérile myéelium ;, B 4
27 Dark coloufed~stéri1e. | + ;
mycelium o
US = Unsterilised -
. SS =

_Surface sterilised

s e -7 '8 9 10 11 12
+ - - - — - -
+ ° + + + + + + +
- + - - - - -
- + - + - + -
4' + + + +' + + +
+ + + + + + +
+ + + % + l+ +
+ + + _'+. + + +
- - ,,,.‘ l_ - . - -
+ + o + + + +
- - - ] 4, - -+ -
i + - - P - -
+ + + St + + +
+ + + +' + + b
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months ‘of storage, . while the propagules of Aspergillus fumi -

gatus, A. terreus, Curvularia lunata and PeniCillium citrinum

were viable even after one year of storage,

Out of the seventeen internally seed Korn pathogen

isolated during the study, the fungus Ni grospora sacchari was

found only before the storage. Viability of the prOpogules

of Cladosporium oladOSporioides was lost w1thin‘six months of.

storage, while that of ASpergillus amstelodami was lost only

within nine months of storage. All other seed born pathogens

were viablé in the seed even after .12 months of storage.

‘2. Pumpkin

éumpkin-seeds stored were examined‘fOr the myooflora!at
3 months intervalsfar a period' of 12 months and the results
-are presented in Table 5, Of the 25 fungi isolated £rom the
pumpkin seeds, 11 were found purely external ' Of these,

Aspergillus melleuS'was found viable cnly after 6 months of

storage.' The viability of propogules of Absidia corymbifera,

Aspergillus flavipes, Cunninghamella elagans, Penicillium

‘ hercuei and’ ncephalqstrum racemosum was observed upto six
months of storage on the surface of the seeds. The other

: external fungi like Curvularia lunata, Paceilomjces varioti

—

Penicillium purpurogenum and hyaline sterile mycelial fungus

were found viable even after 12. mcnths of'storage.

Cut of the 4 species of internally seed borne pathogens

isolated from surface sterilised pumpkin seeds, the fungi



Table 5. Fungi isclated from pumpkin seeds at different intervals of sﬁorage

_-___—_—._————--———-——-—-————-————————'.--__.._——.__._.—.._._._.__._.._._———..——.—.-_—.—-—_.-_.-.__—_-_—_....-__—_-—_.—_-._.—_—__-—_————————

Before After After : After After

Sé‘ ‘Name of fungi' storage .3 months 6 months 9 months 12 months
to : storage storage . storage storage
Us SS Us 5SS us SS us SS Us SS
1 2 | 3 4 5 6 7 8 9 10 11 12
1 .Absidia corymbifera + - + - + - - - - -
2 Alternaria alternata  + s ‘+_ . + + 4+ + + : +
3 Aspergillué caeSiel;us s - + - o+ - + - + \ -
4 A. flavus + o+ + + + + + -+ + +
5 é; flavipes + - + - % - ' - - " -
6 A. fumigatus + R + + + + + + 4' -
7 5. melleus ‘ , C+ | - + - ;, ' - ; o ,;_ . _
8 A. niger Co '+,- + o+ + L + v +
9 ' A. ochraces + + 4 P + + "-, . v +
10 A. terreus L + 4 + o+ 4 . + e +
11 'Botryodiplodia_ : + . 4. -+ : o+ .+ + + + | +
theobromae ' : ‘ ‘ '
12 Cﬁaetomiuﬁ globosum 0+ 4 + o+ + + + | + +
13 . Cladosporium | o+ - + - - | - = - - -
cladosporicides ; :

14 Cunninghamella elegans + ‘ - s ' - + S - - - - -

_--—————-——*—————,—-—'——————————-——-—-———-—-—————_——...——-_——_——_—_———.——...————_—.-.—-————--—--—._ T o G o e - —————
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Table 5 contd.

———_—-——.—_———————p————-————————-—-—.-—_—-———_——-——-——-—————-—————————.—--_————————-——-——_———.—————————

1 2 3 4 5 6 7 - 8 9 10 11 12
15 ﬁ”urvularla lunata . i ‘ + - + L= - + - T+ =T o+ -
16  Fusarium oxysporum . o + .+ % o + o+ - + '2 o+ s
17 éﬁsarium‘solani o + | {va 4 ;, '+( + f}; o+ +
18 Humibola‘ggesia , s T‘J + .+ C+ g R ->_ﬁv"‘ - -
19 Paceilomycész;ridﬁi N + “ + , °+ o *',, 4 e +
20 Penicillium purpurcgenum ° + --.A-. + - - BT - + . - - .
21 "Penicill;pm herquei - + . . __'  S o Ly R ;‘ .;‘ ) :._ SR
22 RhiZOpué‘stolonifef ST ff 5 _”+1:;‘ ey '+i>. ;+ \! ; ' .+i:'/ +
23 Syncélpalostrum . : ; : '_, Ty ) ; : "+ o - _ o R
‘ ‘racimosumvﬁ_y e : “ : ‘ : - i ' ,
"24 Hyaline sterlle BRI .+ _ ;'_ o+ ‘ 4 DU + \ '+ vf-¥ + ’+
mycellum O < A . , - s
25 - Dark c¢oloured sterilé ) v'+ - ‘ ; " S L+ ':_ R ; .
mycelium - \ .‘ SR | - : . . . \

- —
——-————————-———————————————-———-——_--—--——-—-—-————_——-————-——-—_--——_—— e O e et —

. Us = Unsterllised
= Surface Sterilised - i

<



Humicola gre51a was found viable upto 9 months of storage.

~But the otHer 13 fungi remained viable in the - seed even after

12 months of storage, .

3. Cucumberz

Cucumber seeds were stored for one year and the mycoflora'
associated w1th them were examined at 3 month intervals and

_the observations.are recorded in Table 6.'

Out of the' 25 fungi isolated from the stored cucumber
seeds, 12 spec1es were’ £ound purely external. Of these,

_yncephalastrum racemosum, Cunninghamella elegans and Absidia

corymbiferas were found viable only -upto 3 months of storage.

Asgergillus melleus, A. cochraces and Penicillium herquei were

viable'upto six months of storage whereas Aspergillus niger,

A. caesiellus, Curvularia lunata, Penicillium Einoghilum and ‘

hyaline sterile mycelial fungus were found viable even after.

12 months of storage.

e

The internally seed pathogens like Aspergillus chevaleiri

A. flavipes and Cladosporium cladcsporides were'found viable

, ‘in the _seed only upto 3 months of storage. But Humicola gresia

remained active on the seed even after six months of storage.
but it was not present after 9 months of storage. All other

‘nine internally seed borne pathogens namely, Alternaria o

alternata, Aspergillus flavus A. fumigatusl A terreus,

Chaetomium globosum. Fusarium oxysporum, F. solani Rhizopus

0}

stolonifer and dark coloured non-sporulating fungus were found .

viable upto 12 months of storage.
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Table 6. Fungi isolated from cucumber seeds at. different intervals of .storage

______--————.——————-—-———-—————————-—_—-—_...—-._———-—-——--————-_————-———————_——-——————————_——_.-.—_..——-———

Before . . After After After - After
s1. T ) _ . storage 3 months . 6 months 9 months - 12 months
No. . Name of fungi o o storage . - sgorage storage _ . storage
uUs SS us SS Us SS us . SS Us SS
‘l 2 | 3 4 S 6 | 7 8 9 10 11 12
1 VAbsidla corymbifera . . :; - "# o - ~;“‘ - o - - -
-2 Alternaria alternata - R + “ +"- + o+ ;+ | + T
_3  Aspergillus amsteibdami: _— | oy 4 "+"“ e L ) N . N .
-4Af‘é.'caesiellu5" o . : + ; : "+‘ - “l + -y | oz + -
'S é.~chevaléieril : | o+ 4., + '+v' g i ‘ ;" -~ - - -
6 AoHave L, U
7 A. fla?ipgs | | ‘l e AR + | + ﬂ,‘ '- - - - L -
9 é. melleus C T T+ :,:f , ‘;'::' '_lv f‘:4 "_ . - S o _
16 A. gig_e_r . | ' 4 ; _ R ,’___' . _ “—+ o _|_ .
11 é.'ochraces“ o o+ - - - -~ - - -
IQ : 5; ierreus o o | ; '»~.+ ' ﬁ.; + o+ o+ I_ + + + +
:13 ChaetomiUm»g;obosum" Lo + + - + - ; ‘ ) + .:;:+“ :"+ -,+_ + .
‘14 Cladosporium . T + . . o - -

cladOSpo:ioides

Tt e s e o o —— s > s G o . . N
by —— ———--—————————————————-————_-——————————-—-———-—.———_—-—.————————————w




Table 6 contd.

R D SR S M S S SIS 6D D L SD TR 5 i G S G e e e A ) e Y G S D e S D Gkl ) e YR T S G D S S S A S @ < @ F P 3. B e a8 e mmne et St e b m k< 2 P Y 8 £ @ ¢ G A G G G G B e G B G - e

1 2 3 4 5 6 7 .8 9 10 11 12
15 Cunninghamella elégans o+ -+ - - . - - - -
16 - Curvularia lunata o+ - C 4 | .- - + - + - + R
17 - Fusarium dxysporum 4 T+ _+l~ + S ‘+: o+ +
18  Fusarium solani =~ ,' o o+ ' ‘«+i | + + + . + + T+ +
19 ° Humicola gresia | + '.+ % 1 + R — , - . "_ .

20 Penicillium herquei .+ - s - 4 - . e -
21 gb'Einophilium, | o +“ - 'ﬂi?,{ x‘_ - v - S -+ -
.22, thiZOPus,stolénifer e + +i'f +Ah_ 4 ,+>;' i;» + +
23 'Synceph§lostrum racemcsum- + P 4:- | = - - - - - -
A24 Dark dolouréd-stefile | +- - 4 - + | ";: . + l- i' + . -

*  mycelium
25 Hyaline sterile mycelium + o+ + 4 + 4 e s s +

US = Unsterilised
SS = Surface sterilised
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‘ Viability and moisture content of cucurbitaceous seeds
at different intervals of storage ' .

The viability and moisture content of[cucurbitaceous
seeds’ at different periods of:storage were determined and
the data‘are presented in Table 7.

It was evident from the data that as the storage period
increased there was a decrease in germination percentage in‘
all the three cucurbitaceous ‘seeds, Bitter gourd, pumpkin
and cucumber seeds recorded a germination percentage of 77,
76 and 80 reSpectively after three months of  sterage when
_tested with blotter method. The percentage of germination_
of these seeds in pot culture experiment was less compared
to that in blctter test and it was 70 in bitter gourd, 78 in

v

cucumber and 65 in pumpkin seeds.,

The moisture content-of‘these'seeds,after 3 months of
storage was more when compared with moisture content before
storage; Bitter gourd seed'recorded.agmoisture‘content of
10,2 per cent while those of/pumpkin‘andtcucumber seeds - - .
~ were 9.8 S o

After six months of storage. a further 'loss of viability

was recorded in bitter gourd and pumpkin seeds, the germina-, ~

tion percentages being 66 and 63 reSpeotively when tested in
' blotter - technique. Cucumber seeds did not show any further

'reduction in germination percentage (80)° In pot culture

experiment, a similar trend was observed Here, the bitter L

gourd seeds showed a. germination percentage of 56 while that
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Table 7. Cermination percentage and moisture content of cucurbitaceous seeds at different intervals of storage

Before storage After 3 months of After 6 months of After 9 months of After 12 months.of

) storage - 'storage storage storage (
Sl Name of seed ‘ = , - - ‘ -~
No. Germina- Moisture Germina- Moisture Germina- Moisture Germina- - Moisture Germination 'Moisture
. . tion (%) content tion (%) content tion (%) content tion (%) content (%) ' content
B P B P - B P ‘B p B P
1  Bitter gourd 88 80 7.4 77 70 10.2 66 56 9.66 40 33 9.2 26 15 - 1.2
2 ‘Pumpkin 82 73 7.3, © 76 65 9.8 63 53 . 9.42 33 26 8.9 - 10 - 8 7.§3
3. Cucumber 9% 83 7.6 80 78 9.8 80 70 9.61 68 62 . 9.5 66 56 7.3
B = Bloctter methad
P =

Pot culture method

Do
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of pumpkin seed was 53.° For’cucumber‘seeds, the germination
percentage was 70. A slight decrease in.the moisture content
was noticed for the three cucurbitaceous seeds after six
months of storage as cbmpared to that of ‘3 months storage.
The percentage moisture recorded was 9,66 intbitter gourd,

9.42 in pumpkinsand 9.61 inicucumber seeds. C e

After nine’ and 12 months of storage there was a substan-
tial reduction in the germination percentage in ‘bitter gourd
and pumpkin seeds. The_reductionhwas more pronounced:in the .
latter. Though,‘cucumber seeds also showed a reduction in
.percentage ofpgermination during the‘above-periods, it was
not much pronounced Nine months after storage, the bitter
gourd seeds - showed a germination percentage of 40 in blotter
technigue while in pot culture experiment it was 33, Germina-
. tion percentage of 33 and 26 ~were noticed after nine months of
storage for pumpkin seeds in blotter technique and in pot cul-
ture experiment, respectively. After nine months of storage

the cucumber seeds recorded a lesser germination percentage

of 68 in blotter technique and 62 in pot culture experiment.

In general, thelmoisture‘content of seed after 9 months
storage was comparatively lower than that of 6 months storage.
The values were 9.2 per cent in bitter gourd, 8.9 per cent in

pumpkin and 9.5 per cent in cucumber seeds.
Germination percentages of 26 in blotter method and
18 in pot culture experiment were noticed in the case of;

bitter gourd seeds after 12 months of storage. The pumpkin
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EY

seeds recorded a marked reduCtion in germination after 12
months of storage and the germination percentage was 10 and

8 respectively in blotter method and pot culture experiment.

'However; the cucumber seeds did not ‘show much~reduotionjin

germination'as compared tolbitter gourd and pumpkin Seeds,Q
the germination percentage being 66 in blotter method and 56

in pot culture experiment. It was evident that as the storage

:period increased there was, a decrease in the germination per-

centage of cucurbitaceous seeds and the decrease was much
pronounced in bitter gourd . and pumpkin seeds compared to that

of cucumber seed,

3

-The moisture content of seeds decreased further .and the
values after 12 months of storage for bitter gourd, pumpkin

and cucumber were 7 2 7.8 and 7. 3 per cent reSpectively.

‘Effect of seed treatments on the Viability of cucurbitaceous

seeds at different storage periods and humidity levels

Bitter gourd - d’ S o . .

The treated seeds were evaluated for their germination

before storage. In blotter method, Calixin treated seeds

,showed the minimum germination compared to the untreated seeds

and the reduction in germination was 23 perrcent (Tah&e 8).

Ash treated seeds also showed eight per cent reduction in

{

.germination COmpared to the untreated-seeds.i In: pot culture

experiments, the seeds showed more germination compared to

‘untreated seeds except Calixin and ‘Ash treated seeds. But the

reduction in ash treated seeds was very meagre, of two per cent



- Table 8., Germination pércentagelof,treated seeds of'bitter gourd stored for 3 months at e
different humidity levels in blotter and pot culture experiment : o

.- N , ) ' ' ‘ ' Germination percentage
:Blotﬁer @ethod R -+ . Pot culture experiment
Treatments . - Before Normal = -Humidity level = Befofe' Normal ) Humidity level'
- ' storage storage - (Per cent) ~ = . storage storage - (per cent)
" 66.8 75.6 82.9 92.5 66.8 7556 82.9 92.9
T, Bavistin 90 . 8 80 0. o o 8 76 .70 .56 .0 . 0
T, Thiride - 88 88 88 6of 0 0 82 “' ‘36' 86 54 0 o
Ty Captafel - 88 8 80 60 0 -0 &2 80 8. 57 0 0O
T, Calixin =’ 65 . 60 65 53 0 0. 60 o 56 . 60. 50 0 .0
T Aureofunginédl: - 82 | 75 - 76 46 0 \VO . 82: ;70 | 72 36M'4,o 0
‘Tg Emisan'ol-.. x 9% " 88 % 60 0 0 86 83 88 53 0o o0
Tz Ash . . 8 8 82 48 o 0 78 76 80 do o 0
'Tg Control - g 77. 80 44~ 0 0 80 70 70 - 40 O 0

-——3—-..—._—___—..—-.—_—..—_-.—._—_———_—_____________—________.._ o o o o s ot i 20 e 0 e Gt o 2 e St it s . e g B e S i W v P g = A e — —
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while a drastic reduction of 20 per cent was noticed in Calix1n
treated seeds.v'

. Three months after storage, under normal condition, seeds

treated with Thiride and Emisan recorded the maximum percen-

‘e

: tage of germination of 88 in blotter method and were on par

'with other treatment except Calixin which showed minimum ger-
mination of 60 per cent (Table 8).4 In pot culture experiment, f
Thiride treated’ seeds showed the maximum percentage of germi-
nation of 86 and was on par with Emisan, Captafol, Bavistin
and ash treated seeds. The minimum germination cf 56 per cent’

“y'was observed in Calixin treated seed.

- When the treated seeds were'stored for three months at
66,8 per cent humidity level and tested for the- germination
by blotter method the maximum germination of(9o per cent was

Vnoticed With Captafol and Emisan treatments and they ‘were on

" . par. with other seed treatments except Calix1n.,AMinimum per-

centage of germination of 65 was recorded w1th Calix1n treat-

ment. Significant difference in germination percentage was

L4

g‘observed in pot culture experiment ‘also with the maximum of

88 per cent in seeds treated with Emisan and was ‘on par with
Captafol Ash, Thiride ‘and Aureofunginsol treated seeds. The,
f»minimum germination of 60 per cent was- noticed with Calixin

' treated seeds. When compared to the normal storage conditions,

‘seeds stored in 66. 8 per cent humidity level showed a better.

germination percentage in all the treatments both in blotter

o 4 .o E o S
EIE 3 . N p
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and in’pot culture methods\excepthavistin where'six per cent
reduction were cbserved in pot culture method.

After three months of 75.6 per cent humidity level a

reduction in the germination of bitter gourd seed was noticed

In blotter method, the maximum germination percentage of K0~

was observed when the seeds were treated with' Bavistin

‘Captafol, Thiride and Emisan and was on par with Calixin

Ash and untreated seads, Aureofunginsol treated seeds_showed

>

the minimum germination percentage of 40.. In pot culture

.experiment the maXimum germination of 57 per cent was noticed

in Captafol treated seeds and which was on par with all other :

treatments except Aureofunginsol treatment.A The minimum ger—

A

mination of 36 per cent was - noticed in Aureofunginsol treated

seeds , S .

s

At 82.9 per cent and 92, 9 per cent humidity levels

bitter gourd seeds did not show any germination after three

. months of storage revealing an adverse . effect of high humidity

'on the- germination of bitter gourd seeds°

/o : R -

Bitter gourd seeds were kept for six months at different
humidity levels and data are given in Table-9. Under normal
condition, the maximum germination in blotter test was in

Thiride treated seeds (84 per cent) closely followed by Emisan

—treatment. The minimum germination of 63 per cent ‘was in

Calixin and Aureofunginsol seed treatments._ In pot culture
experiment Thiride treated seeds recorded significantly higher

germination of 76 per cent, The minimum germination of 56
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Table 9, Germlnation percentage of treated seeds ‘of bitter gourd stored for 6 months at
different humldlty levels in blotter and pOt culture experiment ~

Germlnatlon percentage

| 'Blotter. method | - .. Pot culture experiment Y
lTreatments Normal ~ Humidity leveli o Normal . Humidity level
. storage .- (per cent) - Tstorage (per cent):
| 66.8  75.6 82.9 92,9 - 66:8 75.6  82.9  92.9

Ty Bavistin - 73 72 | ,ls 0 0 70 63 10 0 0
, Thiride o -.: 8¢ ' 86 58 0 0 76 80 50 0 0
- T3 Captafel 70 74 - - 58- 0 0 '6§> /l'7o - 50 0 0
'T4 Calixin B 5 63 64 50 o0 o | s8 . 62 46 0 0
T, Aureofunginsol 63 69 o o 0. 56 . 60 0 0 0,
‘T Emisan . .83 78 . . 300 0 0 70 72 26 0 0
T, Ash o 73 76 . 16 0 o 56 72 10 0 0
Té Centrol - 6 0 - o 0 0 56 62 0 0 0
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per cent was observed in Aureofungipsol, Ash and unﬁreated
seeds. Bitter_gourd seeds stored for six months at 66.8 per
cent humidity level shéwed significantly higher germination
of 86 per cent in Thiride ;reated Seeds,infblotter method

and was on par with rest of the treatments exéept Calixin .
which showed the minimum germination of 64 per cént. Iﬁ pot
culture experiment alsc Thiride treéted seeds showed the
maximum germination of 80 per cent., The minimum germinatidn’
of 60 per cent was in'Aureofunginéol treatment. Wﬁen the
seeds were stared ﬁndef 66.8 per cent humidity level in almost
all the treatments;-thé germination pefcenﬁage was a slightly
high when compared ﬁo;normal storage condition except in

Bavistin,

Significant difference among‘the treé;ments on thevgef-'
miﬁation percentage was noticed when bitter gourd seedé were
stored for six months at 75.6 per centlhumidity. In blotter
tesﬁ, Thiride and Captafol treated seeds recorded higher ger-
mination of 58 per éent'and were Qn>par with thai of éalixin&.
_ None of the seeds treated with Aurecfunginscl germinated.

All other treatments showed comparatively boor gerﬁination,
similar trend was noticed when gerﬁination of bitter gourd
seeds was tested in pot culture also,. Hére ali the treatments
shéwed comparatively poor germination. In this humidiﬁy level,
50 per cent germination was observed in seeds tfe§£éd with
Thiride and Captafol followed by 46 per cent in Caiixin.

Very poor germination was observed in Bavistin and Ash treated
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seeds. (10 per cent) Compared to normal storage and storage
under 66.3 per cent humidity level the gernination percen-
tage at 75.o per cent humidity level Was drastlcally low both

“in blotter method and in pot culture experiments.

P /

After six:months oﬁ'storage.at 82;9’ahd-92°9 per cent
humidityjlevel; none of‘thevtreatediseeds germinatedr |

When the seeds were'kept for ninevmonths under normall
.,conditions, the maximum and minimum germination were noticed_
in Thiride (76 per cent) and AureOfunginsol (36 per cent)_ \
treated seeds respectively‘in blotter method'(Table lO) In
pot culture eXperiment, similar trend was observed with max1-
mum germination in Thiride treated seeds (70 per cent) and '
minimum'in Aureofunginsol.treatment (32 per cent). -

The viability of bitter gourd seeds stored for nine f
months at 66.8 per cent humidity was assessed in blotter. :-
method. The result revealed that the maximum germination:
percentage was (80 per cent) ‘in Thiride and minimum in
"Aureofunginsol treated -seeds (40 per cent).',In pot culture
experiment>also,_a‘higher germination of-77’per'cent ﬁas _

'observedrianhiride treated seedso The minimum germination‘

v

of 35 per cent was in Aureofunginsol treated seeds.

At 75.5 per cent humidity level after 9 months of .- . |
storage Thiride treatment gave the maximum germination of
.50 per cent in blotter method and whicthas‘on par.hith *

Emisan and Calixin treatments.-‘Ash treated’seeds showed_no '




Table 10. Germination percentage of treated seeds of bitter gourd stored f
~different humidity levels«in blotter and pot cultu

N

or 9 months at

re experimenty

Germination percentage

Bldtter‘method

Pot culture experiment

Normal

Humidity level

Humidity level

(per cent)

»

.A4'~4" 0 " O
46i. 0 o o
10 0 o
o o
g' o o)
40" o “O
o o o
o o 0

o (per cent) . - :Ngrmal];
storage . . . . storage

| 66.8 75.6  82.9  92.9 66.8
Ti, Bavistin 60 60 ) 10 | o 0 50 54
T, Thiride 76 .80 50 0 0 70 77 |
Ty Captafol 53 . 63 26 0 6 s e0
T, Calixin 38 . 48 40 0 0. _36-8*~ 40
Ts 'Aureofuhginso;, 36 Zo~l 6 0 ; o ‘.. 32 35
Tg :Emisan | 54 . 50 a3 o 0 46 -._44_‘1
T, Ash 38 . 48 . o So.. o .§6>  S 42
Tg Control 40 ¢ 45" 8 o o0 33. 20

1L
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germination. The Captafol Bavistin, Aureofunginsol and
untreated seeds showed comparatively poor germination with

the minimum of six percentage of germination in Aureofunginsol
treated seeds. The pot culture experiment also revealed a :
similar trend. Though poor in germination, the seeds treated
with Thiride showed significantly higher germination percen-
tage of 46 and this treatment was on par with Emisan and
Calix1n. Untreated seeds and Ash treated seeds showed no
germination. Captafol Bavistin and Aureofunginsol treated
seeds showed very poor germination. Here alsc a decrease in
germination was noticed in pot culture experiment compared to
blotter method. In both methods the germination per cent was
very less when compared to the normal storage and storage

under 66,8 per cent humidity level

None‘of_the bitter_gourd seeds was viable at 82,9 and -

92.9 per cent humidity level after nine months of storage.

, Thiride treated bitter. gourd seeds stored for a period
. of 12 months under -normal storage condition recorded a maximum
_ germination percentage of 66 in blotter method and a minimum
Vof 26 per cent in ash, Calixin and untreated Seeds, Similar

trend was observed in,pot culture experiment also (Table“ll).'

At 66 8 per cent humidity level the bitter gourd seeds '
retained comparatively good viability even after 12 months of
storage. Significantly higher germination percentaqe (73 per

cent) was noticed in blotter test in Thiride treated seeds.
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Table 11. Germination ﬁercentagé of bitter gourd seeds-stored for 12 months at different
‘ humidity levels-in blotter and pot culture experiment

Germination percentage

°

Blotter method Pot culture experiment -

Humidity level | o Humidity level’
Normal : (per cent) Normal - (per cent)
storage—— - storage — ’

TlA Bavistin . 40 . 45 .10
T2 Thiride . 66 . 73 .- 45

33 55 7 26

=

3 Captafol . 36 60, 20

v

&)

23 33 6

Aureofunginsol . .33 - 40 - 2

H

5
T6 ‘Emisan " - “ 46 ‘53 - 25

o
w
R
@,
[\
'-l

0

0

0

. Calixin -~ .26 - 36 . 10 0
_ 0
0

T, ash S 26 38. . "0 0
0

0 0 0
0 0 0
0 0 0
0 0 0
o 28" 3 o o - o
0 o o
0 0 0
0 0 0

Tg Contrel = . 26 33 - 0

———————_———-——-———.———————-——-——-—-—-—--———-—————.———————-——_-——-—-—-——..———--.————_———————————_———-————_-n———

el
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The minimum germination of 33 per cent was noticed in untreated
seeds. Similar trend was noticed in pot culture experiment
also.. Compared to{the normal storage condition,'higher germi-
nation percentage was cbtained whenithe treated seeds were

: stored at 66, 8 per cent humidity level after 12 months of

e

storage both in blotter and pot methods. s

When seeds4were kept-for 12 months atf75.6 per centv
humidity lavel maximum:germination‘of‘45 per'cent waspnoticedv
'1n Thiride treated seeds and it differed significantly Wlth
X all other treatments. Untreated seeds and ash treated seeds
failed to germinate at the above humidity level. Very poor'
germination was observed in Aureofunginsol (two per cent),
Calixin (ten per cent) ‘and Bavistin (ten per cent) in treated
seeds. Very poor germination was observed at 75. 6 per cent
humidity level when cdhpared to normal and 66,8 per cent humi-

dlty level after 12 months storage.

At higher humidity levels of 82 9 and 92 9 per cent none

. of the bitter gourd seeds germinated.-

‘mmmdn

Immediately after/seed treatment the germination percen-
tage of pumpkin seed was determined by blotter method and pot
culture exoeriment (Table 12). .In blotter method, Thiride
treated seeds recorded the maximum germination percentage of -
92 closely followed by Captafol and Emisan treatments. ‘

oalixin<treated seeds_showed the minimum germination of
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Table 12. Cermination percentage of treated’éeeds'of'pumpkin storgd for 3 months under
\ different humidity levels in blotter and pot culture experiment

°

S e s G e e ot e e e % e e T G e e G o = . e T G Gou et e S e e T v S R e e T (S et S G S A S Shn S St e S G e S A . 8 ey S e e S s e i e e e San S G e s S e o oy G . e v mn . T e ———

‘Germination percentage

Tréatménts ,fquitérfmethod C ) Pot culture experiment
S " Before - Normal - ‘Humidity level Initial Normal. Humidity level
- - storage storage (per cent) o - B (per- cent)
/ o | 66,8 75.6 82.9 92.9 . 66.8  75.6 82.9 92°5.
T, Bavistin - 8 . -8 78 40 0 O 76 .75 -72 38 0 O
T, Thiride . .. 92 - 8 92 60 0 0 ‘es. 82 8 50 0 0
, Captafol 90 .90 90 54 -0 0 8 - 82 85 48 0 O
4 Calixin .- ' 70 ° ' 6 66 36 0 Lb " 68 62" 62 28 .0 0 |
Tsn Aurgdfungiﬁsol‘ ’ SO“ _;" 80: : '86. 3% 0 O 70 . 7Q‘ 70 - 30 0 0
Ty Emisan. 90 8 - 92 38 .0 o 8 80 88 36 . 0 0
T, Ash . eal e0 82 3% o0 o . 8 ‘ioi‘ 79, 33 0 o
Tg Control ' ez 76 78 36 0 o 78 65 72 3. .0 - 0




70 per eent.- All the treatments excepthureofunginsol Bavi-
stin and Calixin showed higher germination than the control
both in blotter test and in pot culture experiment. In pot
culture experiment also the. maximum germination percentage
of 88 was recorded in seeds treated with’ Thiride, followed by
‘Captafol, Emisan and Ash treatments. A minimum of 68 per cent

germination'was recorded with Calixin seed treatment.

Three months after storing'of seeds under normal .condi- -
tiono, Caotafol treated seeds showed Significantly higher
rgermination of 90 per cent -in. blotter method and this treat-'
ment was on par with other treatment except Calixin, which
showed the minimum germination percentage of 66, In pot cul-
ture eXperiment Thiride and Captafol treated seeds“recorded )
the maximum germination percentage of 82 after three months
of storage under normal condition. The minimum germination
of 62 per cent was in seeds treated with Calixin. all the
treatments except Calixin showed higher germination than the

control both in blotter method and in pot culture experiment.

After three months of storage of 66,8 per cent humidity
level, maximum germination in blotter method was observed in
";Thiride and Emisan treated seeds (92 per cent) ‘and these
treatments were on -par’ with Captafol treatment, while seeds‘
treated with Calixin recorded the minimum germination of
66 per cent.. In pot culture experiment, the maximum germina-
. L

tion of 88 per cent was ‘recorded in seeds treated with Emisan-

which was closely followed by Thiride and Captafol. Here also
' J , .

-



77

Calixin treated seeds recorded the minimum germination qf'
64 per cent. When compared to the nofmal storage all the
treatments had an increased gefmination percentage when hhe
seeds were stored under 66,8 per cent humidity level except
in Bavistin treated seeds which showed'slight decrease both.

in blotter and in pot culture methods after three months.

In general, pumpkin seeds kept at 75, 6vper cent humidity
level for a period of three months showed comparatively lesser
'germination in blotter° s well as pot culture experiment,than
the normal and 66.8 per cent humidity level. In blotter test
a maximum germination of 60 per cent was noticed in Thiride
treated seeds and this treatment differed'significantly with
all other treatments.except Captafol treaﬁment, The minimum
germination percentage of 36 was ohserved for éureofquinsol.
Calixin, Ash and untreated seeds, - In pot culture experimenﬁ
also maximum germination of 50 per cent was_observed‘inlseeds
treated.with Thiride clesely followed by Ceptafol.A Here, seeds
treated with Calixin recorded the minimum germinatien of 28;

per cent.

The seed stored for 3 months under 82.9 and 92.9 perteent

humidity levels did not‘germinate.

- Under normal storage condition after six months of storage
the maximum germination in bletter method‘was,obseréed in
Emisan treated seeds (80 per cent) (Table 13). iMinimum germi-
nation of 53-per cent was observed in Aureofunginscl ﬁreated

seeds. Similar trend was cobserved in pot culture axperiment



Table 13.‘ Germlnatlon percentage of treated seeés of pumpkln stored for 6 month under
“different bumidity levels: 1n blotter and pot culture expe iment.

——~————-__-—_-.—————-—-———-—..—.-—_-——-..-—-—.._——_——-.-—-———————'—_——-—_————_—...-...-—.—m—-.—-—;—_..-—-———_—..-—._..._g—_

Treatments

Germinatibn percentage

Blotter method Pot culture experiment

Humidity level .Humiaity level

T, BaviStin‘h

T, Thiride
3"Captafol

T, Calixin

T5 Aureofunginsel
T6 Emisan

T ‘Ash

T8 Control

ol MRelad e ]

66 8 75.6 - 82.9 .92.9  66.8  75.6 82.9 92.9

66 - 72 ¢ 10 0 0 53 - 66% 8 0 R
78 . 78 46 0 0 74 76 0o 0 -, 0
[76‘ 78 - o"‘ o 0 " 65 72 o "o o
57 0 o0 o 0 50_“,-_53' o .0. -0
53 'L_sof:  30 0 0 50 56 26 0 . O

80 86 10 0 o - 74...7 . 8 0o o0
56 62 o 0. 0 - 50 . - 56 o o 0 -
.. 63" 66 ) o 53 60 - o 0 o

12
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alsc. Here the maximum germination-percentage of 74 was
observed in seeds treated w1th Emisan and Thiride and the
minimum cf 50 per cent in Calix1n, Aureofunginsol and Ash

treatments.

~ A maximum of186 percentage cf germination was cbserved
.in'Emisan treated‘seeds in blotter.method.after'sii months

of storage at-66.8 per cent humidity,levelqc The minimum ger-
mination‘of 60 per.cent was ohserved”in.seedsttreated‘With:
Calixin and Aureoﬁunginsol, Similar trend was observed‘in.pot
1culture experiment also; A better germination _percentage was
observed when the seeds were stored at 66.8 per cent humidity ,
level compared to the normalrstorage in all the treatments

both in blotter and in pct culture experiment.

‘At 75,6 per cent humidity level after six months of
storage pumpkin seeds showed comparatively poor cermination
in blotter method. Thiride treated seeds shoned thelmaximum
germination (46 per cent) and the minimum in Bav1stin and ih _
Emisan treatment (10 per cent). ueeds treated w1th Captafol,
'_Calix1n and Ash did not show any germination while in pot '
culture eyperiment. all the treatments except BaVistin, Aureo~
funginsol and Emisan showed loss of germination. Among them,
Aureofunginsol treated seeds recorded the maximum germinatlon
of 26 per cent and a minimum of eight per cent in Emisan and
1 Bavistin treatments. When compared tc the normal storage and
,'under 66,8 per cent humidity level a drastic reduction of ger--

mination has ‘been observed both-in blotter method and in pot

culture e,periment.

-1
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There was, no germination under 82 9 -per cent and 92 9

- per cent humidity after six months of storageo»':".' ~
A _p-—~ ,
Pumpkin seeds stored for nine months under normal storage

condition recorded the maximum percentage of germination of
t76 in. Thiride treated seeds in blotter method (Table 14). .Theﬁ.

minimum germination of 30 per cent was observed in ash treated

-seeds° Similar trend was observed.in pet culture also; Thiride
.treated\seeds showed the:maximum_oermination.df‘72 per'centf -
The minimum germination‘Of 26 pericent noticed in ash and
untreated seeds._ L : ’;:' | |
Result of study by blotter method on the germination of
pumpkin seeds stored. for nine months at 66,8 per cent humidity
level revealed that theymaximum germination of 78 per cent_was-
in Thiride treated'seeds which was on par mith.CapEafol'and-
Emisan treatments; The minimum germination of 50 per cent was
iin Aureofunginsol, Ash ‘and untreated seeds. In pot culture
eXperiment, the maximum dermination of 74 per cent was observed
in Thiride treated seeds, and the minimum of 32 per cent in‘
.-untreated seeds.’ A better.germination oercentage was observed
when the seeds were: stored under 66 g8 per cent humidity level
'“than the normal for a period of nine months both in blotter
~and in pot culture experiment. .. Observatlon on the germination
by blotter method of the seeds stored at 75, 6 per cent humidit
1level for nine months revealed that only Thir;de treaved sna

untreated seeds germinated. Thiride treated seeds showed

45 per cent germination. In pot culture experiment'only _
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Table 14, Germination percentage of treated seeds of pumpkin stored for 9 months under
- different humldlty levels in blctter and pot culture experlment

T TR ST D 0 M R G T et et e S G R a8 AT S b e W Y e A e LA e G S S . S T A S s ASh G WP S = e ~ats .

Germination percentage

Blotter method . _Pot culture experiment
Treatments Normal HuTidity level - Normal f Humidity level
| storage per cent) " storage (per cent) .
e a S . 66.8 5.6  82.9 92.9  66.8  75.6 82.9 92.9
T, Bavistin 60 67 0 o 0 50 60 0 0 0
T, Thiride 76 . 78 45- 0 0 72 74 36 0 0
Ty Captafol = 68 74 0 o 0 62 | 68 0 0 0
T; Calixin 53 58 0 0. o - 48 46 0 0 0
Ty Aureofunginsol 36 H_SO Vf' 0 0] 0 28 . : ‘4S,n”} 0 o 0
T, Emisan 62 . 70 0 o 0 50 60. 0 0 0
T7' Ash - - . 30 50 0 .0 0 26 43 0 0 0
Tg Control 33 50 & 0 0 26 32 0 0 0
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Thiride treated seeds gave 36 per cent germination and all

other treated and untreated seeds were found‘non-viable.

There was no germination cf seeds at 82 9 per cent and
92 9 per cent humidity level -after nine months of storage in

v

all the treatments.'-

'In blotter method the maximum germination percentage
of pumpkin seeds stored for 12 months under normal storage
was in Thiride treated ~seeds (70 per cent). and the minimum
in untreated seeds (10 per cent). Similar trend was observed
in pot culture. also, with a maximum germination perCentage of
67 in Thiride treated seeds and a minimum of eight. in untreated

seeds (Table 15).

After 12 months of storage at 66 8 per cent humidity
level the germination test by blotter method revealed that
Thiride treated seeds had the maximum of 72 per cent germina-'_
tion. The minimum germination of 33 per cént - was in’ ash
treatment.' In pot culture eXperiment the maximum germination>

v

was observed in Thiride treated seeds (70 per cent) and the‘
: minimum (éb per cent) in untreated seeds. Increased germina-
tion percentage was noticed at 66.8 per cent humidity level |
after 12 months of storage compared to the normal storage con-

dition beth in blotter as well as pot culture experiments.

At 75,6 per cent humidity level after 12 months of
. storage, none of the seeds germinated except the Thiride -
treated seeds when tested by both. blotter method and pot_

culture experiment. Here, the. Thiride treated seeds showed

-
-



Table 15. Germination percentage of treated seeds .of pumpkin sﬁored for 12 months under
different humidity levels in blotter and pot culture experiment

T 0 1 s T o £ A e T e D o S S D D R T R e R L L ks e 0 it S e L R D A S e S U b S M e e S8 A S e e e o0 SR R T A SR o e e S S P o . i S . i Se e o e e e o

-Germination percentage

Blotter method

Pot culture experiment

.Normal

 Humidity level

-——_————————-—q——-—-————————_———-——'———_——-———-———————-——————-—-——-—--——-———————————_—_—————

- Normal

Humiditj level

storage

(per cent)
storage o i
‘ 66.8 - 75.6. 82.9
T, Bavistin “26 46 o 0
- Thiride 70 72gi 32f5 0
3. Cap£afol 60 - 66 | 0 0 -
4 Calixin 23 36 0 o
Tg Auréofunginsol. .26 ) '35: 0 ; 0
'Te Emisan ‘ | “‘Bé ) 65r- .?0  -0
T Ash’ 18 33 0. 0
‘Tg Control 10 36 0 0

(per cent)

66.8 75.6  82.9  92.9
46 0 0 -0
70 129 0 0
60 "0 o 0
30 o 0 "o
30 - 0. ’ 0 o
58 o o~ ‘o
30 0 0 0
20 0 0 o

eg




very poor germination percentage cf 32 and 29 in blotter and

 pot culture experiment respectively.‘

No germination'was‘observed)in"any treatment at 82.9
and 92,9 per cent humidity levels after 12 months of storage.

‘o

" Cucumber

The germinationuof the treated cucumber seeds was evalua- a
'-ted before storage both by blotter test and pot culture experi-
ment.- The results of blotter test revealed that the maximum

5 (98 per cent) and minimum germination (63 per cent) were with
‘Thiride and Calixin treated seeds respectively (Table 16)
Similar trend was. observed in. pot culture efperiment also,

where only the Calixin and Aureofunginsol treated seeds and

'~untreated control gave below 80 per cent germination.'*

After three months of storage under normal conditions,’f

, maximum germination in blotter test was observed in Thirided

' treated seeds (99 per cent).i Seeds treated with Calixin ‘
.showed the minimum germination of 60 per cent. Superiority of
. Thiride was’ again established in pot culture studies which
-'showed maximum germination (97 per cent) ‘and the Calixin
A'treated seeds shcwed significantly lower percentage of germi-il

nation (52 per cent).,'

When seeds were stored for three months at 66 8 per cent
humidity 1evel 100 per cent germination was reccrded in Thiride‘
treated seeds under blotter method. A minimum germination of

65 per cent was observed in Calixin treated seeds. In pot



- Table ‘16,

Thiride

3 tCaptafoL;‘ﬁ

Ts"Aureofunglnsol

6\§Emlsan

T7; Ash ’
Tg Control .

e o o e e e e . e e ety e e S e o i o e G _--—-_—--—-—--_-—_-_--_--___--___--_--_---_-"-—--_ -———————’
- - - -

Germlnatlon percentage.

Germlnatlon percentage of treated seeds of cucumber stored for .3 months under
dlfferent humidlty levels in blotter and pot culture eyperiment

" Blotter method

'Pot;culturetexpériment

1> Bavistlnl,‘f‘.

Befare.

' Normal -
- storage storage

| Humidity ‘level

(per-cent)

" Before

100
S 90

65 .

93.

-66 8 75 6 -82.9 92

9

Ncrmal-i”
storage storage

Humidity level.
(per cent)

FE

86 -
. 58,
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culture experiment the maximum germination of 98 per‘cent was

cbserved in Thiride treated seeds., Lowest germination of

58 ner cent was noticed in Calikinltreated seeds, Compared to
normal storage ccndition the treatedvseeds;stored at 66.8 per

cent humidity level showed a better percentage of germination

both in blttter method and in pot culture experiment.

Three months after storing seeds at 75.6 per'cent‘humi-
dity level, Emisan treated seeds showedhsignificantif higher
germination (80 per cent) in blotter test and this treatment
Qas on par with Thiride treated seeds. The lowest germination~—
of 53 per cent was noticed in Calixin; Aureofunginsol.rAsh and
untreated seeds, Emisan arid Thiride‘treated seeds recorded a’
maximum of 75 per cent germination in pot culture experiment
while CaliXin treated seeds showed the lowest germination of
33 per cent. The seeds stored under 79.6 per cent humidity
showed a reduction in germination percentage both in‘blotter

test and in pot culture studies.

Under high humidity levels of 82,9 and 92.9 per ‘cent none
Aof the seeds in the different treatments showed any germination
_'after three months of storage both in blotter method and pot

- culture experiment.

-
’

After storing the seeds for 'six months under normal storage
conditions and test‘ed for germination'by: blotter method,- the
maximum'germination"of,80 per cent was.ohserved in Thiride;
Captafol and'Emisan treated seeds (Table 17). The minimum ger- .

mination (56 per cent) was noticed in Calixin treated seeds.



Téﬂkal?. Germination percentage oftxeateaseeds of cucumber stored for 6 months under
different humidity levels in blotter and pot culture experiment

i 8 i D e e i e o e 2 o o e et S i o e e R e o S 4 o e Ak o o 2 o T o i S e e o "o o ] o ot o o S0 o S o i o e e e A P o

. . Gérmination percentage -
Treatments o : o } Humidity level ‘ . . Humidity level
' ‘Normal ... (per cent) '~ Normal (per cent)

SEOTA%E 6.8 75.6  82.9 92.9 -39 T 8 75.6  82.9 92.9

T, ‘Bavistin' 78 .8 - 30 0 o 62 711 28 0 0
, Thiride 80 %0 70 0 0 78 82 e 0o o

3--Céptéfol | 80 :84 L fo o o 73 g0 - o 0 | 0
4 Calixin S '56“ "fso‘ -;" 10 S0 0 - 46 B 45 | e 0 0

5 Aureofﬁngihsql'. 76 14, f . 40 0 o 63 84 7 20 0 0
6 ‘Em;sa§ - 0 ‘gd\ B 0 0 8 86 7(5,}_“ o .o

T, ash 76 72 29 0 0 66 62 v o 0
Tg Control . 76 72 16 o < 0 68 62 0 0 0

e e e e e e o e e e e e e e e o e 0 s o o e T ot 0 2 e e o o o e i S e i o o (28 o e v S 7 2 e e e o o A o A8 e o S 2 8 e S e o e o o
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In pot -culture experiment a.maximum-germination of 78’per>cent S

'

was'recordeduin Thiride and Emisan treated seeds. The lowest

3

'germination was‘recorded in Calixin treated seeds (46 per cent).
Six’months after storino‘the cucumber seedsgatwe6 8 per

cent humidity level ‘the maximum’ germination of 90 per cent in

'blotter method was observed in Thiride and Emisan treated seeds

and was on par with Bavistin and Captafol treated seeds.,'Thev

minimum germination was noticed in Calixin treated seeds - |

) (50 per cent) . In pot culture experiment, the maximum percen-

»tage of germination was noticed in Emisan treated seeds ]"

(86 jolh cent) and was on par,w1th Thiride, Captafoi and Bavis¥

‘tin treated seeds. The minimum germination (45‘per cent) was
noticed in Calixin'treated seeds. In general there was an
increase in germination when the seeds were stored at 66.8 per

‘cent-humidity level'than_the normai"storage condition.'

!

Seeds which were kept for six months under 75.6 per cent
'humidity level showed a maximum germination of 76 per cent in
Emisan treatment when tested in blotter method and this was
on par w1th Thiride treatment. The minimum of 10 per cent
'germination was noticed in Calixin treated seeds. No germi- o
;nation was noticed in Captafol treated seeds. In pot culture |
experiment captafol treated and untreated seeds showed no ger-
'mination. A maximum germination of 70 per cent was observed
‘1n Emisan ‘treated seeds and it was on par with Thiride treated
'seeds. Drastic reduction of the germination percentage was-

noticed whcn the seeds were stored under 75 6 per cent humidity
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for six months,,both in blotter test and in pot culture
eXperlment compared to the normal and 66, 8 per cent humidity
level storage. But this reduction was comparatively less in

the case of Thiride and Emlsan treated seeds.ff

: The seeds kept at,82.9‘and 92.9.per cent humidity level
. fer six months did not show any germination when tested in ‘

blotter and pot culture.‘

The«seeds were‘Stored for nine months under normal
storage condition and the germination was tested in both
blotter and pot culture eiperiment-and the'results"are pre-‘
sented in. Table‘18. In blotter test the maximum gerndnation
‘was ooserved in Thiride treated seeds (74 per cent) which was
on par with all the other treatments except Calixin treatment.i
The lowest germination (50 per cent) was recorded in Calixin
treated secds. Similar trend was observed in pot cultured
eXperiment‘also;' Maximumegermination (72 per cent)'was recor-
"ded in Thiride and minimum in Calixin treated seeds (44 per-

cent). o LR

After storing the-seeds-under'66.8,per,cent humidity
level for nine months;;the germination study‘in_blotter‘test
showed the maximum germination of 88 per cent in Thiride .
treated seeds. The minimum germination,percentage of 46'Was
in Calinin treated'seeds. WhileVin pot culture eXperiment a
maximum germinatlon of 83 per cent was notlced in Thiride
tleated seeds followed by Captafol treated seeds (76 per cent)

The minimum germlnation (43 per cent) was recorded in Calixin

treated seeds, - N o o S R



Table 18. Germination percentage of treated seeds of cucumber stored for 9 months at
- different humidity levels in blotter and pot culture experiment

Germination percentage

Blotter method S | Pot culture experiment
"Treaﬁmenﬁs | - Humidity le&el | ' | - Humidity level
' : Normal = " (per cent) Normal - (per cent)
storage —— : storage '
 66.8 75.6 82.9 92.9 o 66.8 75.6 82.9 = 92.9

T, Bavistin 70 70 10 - 0 0 60 66 6 0 0
<Té Thiride 74 es 60 0 0 72 83 58 0 0
T3' Captafol . 70 84 “ 'o» 0 0 66 76 0 0 0
T, Calixin 50 46 ‘ 'b 0 0 44 43 . - 0 0O - .0
Tg ‘Aureofupginsol 62 ', 64 30 o 0 56 60 16 0 0
T, Emisan y 70 70 . 50 0 0 * 60 66 46 0 0
T, Ash 73 78 16 0 0 63 63 10 0 0
Tg Control ! 72 78 7 0 0 62 60 0O 0 0
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Under 75.6 per cent humidity lewel after nine months
of storage there was no germlnation in Captafol and Calixin
treated seeds in blotter method Here'the maximum germina—_
‘tion was (60 per cent) in Thiride treated seeds which was on
- par with Emisan treated seeds, Mininum germination was
noticed in untreated seeds (7 per_cent).‘ In pot culture
experimentvno germination was recorded in.éaptafol, Calixin
>and'untreated‘seeds, The»highesthgerminationipercentage;of
58 was noticed in Thiride treated seeds which was on par with '
Emisan treatedfseeds;" A minimum germination of-six per cent
was noticed in Bavistin treated seeds; ‘When the seeds1were'
‘stored‘under 75.6 per cent humidity for nine months the reduc-
~tion of germination was very high in all the treatments both |

in blotter and pot culture experiment when compared to 'the

‘normal and 65 8 per cent humidity level storage, but the

'+ reduction of germination in treatments of Thiride and Emisan

was not much as that of other treatments.

‘None of the seeds showed germination under high humidity

N_levels of 82 9 and 92 9 per cent.

AWhen'seeds were kept for 12 months under normal storage
condition the maximum gennination in blotter method was
recorded in Thiride treated seeds (70 per cent) which was on-
par with all the treatments except Aureofunginsol and Calixin»
seed treatment (Table 19), The minimum’germination (45 per cent)
was observed in Calixin'treated'seeds.' In pot culture-experi-

ment the maximum germination of 68 per cent was cbsérved in
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Table 19; Germlnatlon perccntage oF treated seeds of cucumber stored for 12 montho at .
dlfferent humidity 1evels 1n blotter and pot culture experiment

____.___________‘____________________________________________________________ SR A m am h  om n  t t o e e = s S — > S et - —— —

Germinatien‘percentage.
o 4 Blotter metﬁQd | 7 rot culture experiment f
Treatments | | Humidity level ‘  'Hunidity level

Normal _ (per cent) , . Normal : (per cent)

- Storage o8 75.6  82.9 92,9 STOFA%e o g 75.6  82.9  92.9
T, Bavistin o 62 .68 .0 o0 0 50 - 60 0 0 0
T, Thiride 70 - 83 56 0 0 68 73 50 0 o
T, Captafol - 67 . 80 .0 0 0 60 0 0 0 o0
T, Calixin | 45 43 ' .0 o o 3 38 g g 0
Tg Aureefugéineolipvgéof" T'éo.‘l' ﬁlo‘ 0 o a5 't.tsé -;6!;’ 9 0
T, Emisan 67 80 - 10 0 0 58 60 . 10 0 0
T, Ash . 6o 60 ': 10 0 0 50 60 5 0 .0
7T8'-Cdntroi T e s 7 0 0 56 60 0 0 o -
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.Thiride treated seeds), The,minimum»germination was. observed’

in Calixin treated:seeds'(35 per cent) .

Cucumber seeds stored for 12 months at 66. 8 per'cent
humidity level maintained a good germination in almost all E
the treatments. Thiride treated seeds showed a. maximum gere
mination of 83 per cent closely followed by Captafol and
untreated seeds. The minimum germination (53 per cent) was .
noted in. Calixin treated seeds, when ‘tested in blotter test._"
In pot culture experiment Thiride treated seeds showed the |
maximum germination (73 per cent) and was on par w1th Captafol”
treated seeds. A minimum;of 38 per.cent germination was
noticed in’Calixin treated seeds.- In general keeping the _seeds
at 66 8 per cent humidity level was found beneficial as it~
favoured the increase in germination compared to the normal

\

storage condition.

Twelve months after _storing. at 75.o humidity level Thiride

o

treated seeds showed maximum germination of 56 per cent -in

blotter test and it differed significantly from the other

‘,tréatments. Here no germination'was observed in Captafol,

Bav1stin and Calixin treated seeds.' Very poor germination was»
noticed in Aurecfunginsol Emisan and Ash treated seeds (10 per
cent) and seven per cent in untreated~seeds.4 Similar-trend
was noticed in pot cul':ure e#periment also with:a maximum ger-

mination of SO per cent +4in Thiride treated seeds. Emisan, Ash

"Aureofunginsol treated seeds showed poor germination of 10, 8

and 6 per cent‘reSpectively.-’No germination was recorded . in

Bavistin, Captafol, Calixin and untreated seeds:
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Under high humidity-leuels of 82.9 and 92.9 per cent
‘none of thie seeds in the different treatments showed any
gernination after 12 months of storage both in blotter method
and in pot culture eXperiment.

,<Influence of internally seed borne mycoflora an pre and
post-germination rotting of cucurbitaceous seeds

The 1nfluence of the mycoflora isolated from the internal
) parts of the cucurbitaceous seeds were studied in relation‘
6 pre and post-germination rotting by’ blotter technique as

described in materials and methods.
Bitter gourd:

From bittergourd seed .seventeen Species of mycoflora
~were isclated from the internal,parts. All the isolates were

tested for their role on the pre and post-germination rotting

'and the results .are presented in Table 20. N

v

Among the seed borne mycoflora; Fusarium sclani was the

tmost v1rulent and it caused eight per cent ore germination
~and 32 per cent’ post-germination-rotting. Nine per cent of the,
' seed did not germinate due to mixed infection of different
mycoflora. Inoculation of Fusarium oxysporum also resulted in

f Q
10 and 24 pre and post-germination rotting respectively. Here

eight oer cent of seed showed mixed infection.v Rhizogus

stolonifer infection resulted in six and 15 per cent pre and

post germination rotting and 15 per cent of seeds failed to

germinate due to mixed infectlons. ASpergillus flavus inocula—f

ticn of seeds resulted in 20 per cent pre~germination and
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Table 20. Effect of various inﬁernally seed borne mycoflora
-On the pre.and post-geriminaticn. rotting of
‘bitter gourd seeds X '

_-—-————-——-—-—.———-—-—--———--————-—————————-———-——'---————'-——-—-——-

- _ Pre~ - Post- Mﬁitiple- Seedlings
Name of pathogens €mergence emergence infection survived
- o -rotting. ‘rotting . (per cent) (per cent)
" (per cent) (per cent) . . :
" Acremonium sp “'_' - ' - 7 .8 - 92’
Alternaria alternata - 12 .8 .6 - T4
Aspergillus amsteloaamiAQ e ? # 10 90
A. flavus C .20 | 6 -' ' 7 67
‘Botryodiploidia - %6 9 . g
theobromae : ' ' . '
Chaetomium g;obosum‘ ) -6 L - - ,iO' 84
Cladosporium’ S 1a Y - 80
cladosporioideS*. . : S -
Corynespora cassicgla . = - . = ~'.12[" . 88
Fusarium oxysporum 1 . 10; - 24 . :" 8 : 58 |
Fusarium solani  ~ 8 = 33 o - . s1
. - K \ R ) :
Helminthosporium sp. - : - 120 L 88
Humicola gresia - , . - - 11 ) .<; 89
Nigrospora.sacchari - . o -; "  12~ . - 88
 Paceilomyces varicti ; ‘- g - . 8 .~ 92
Rhizopus stolonifer = & 15 .15 64
Eyaline non—s?oruléting _ 5 - ' 12 . ‘ 83
fungus ' o S
Dark coloured non- ) 5 - 16 82

sperulating fungus ST T ' '

--——..—-...‘....—..._~—..._.—_.-_._--...'—_-_-——.-.—---..-._-.--_-..---....-—..-._—..—_...__-._-..-----._-.-. .
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© six per cent.post—germination rotting. 'Seven per cent germi-

nationyfailure_was also noticed due to the mixed infection.

Alternaria alternata causedllz and eight per cent ore‘and post-_p

germinatlon rottlng apart from six per cent mixed infection.

Cladosporium cladosporioides 1noculated seeds showed 14 per

cent pre-germination rotting andvsixppervcent mixed infection,

Botrydiplodia theobromae caused six per eent post-emergence

rotting with nine per cent multiple infection.‘ Whereas

Chetomium g;obosum gave six per cent pre—germlnation rotting

with 10 per cent multiple infecticn,., The hyaline and dark
coloured sterile mycelial fungi caused five and two per cent
post~emergence rotting independently’With twelve and sixteen

per cent mixed infection. The internally seed borne pathogen

like Acrgmonium sp., A. amstelodami, Corrynespira cassicola,

Helminthosporium sp., Humicola gresia, Nigrospora sacchari,

Paceilomyces varioti did not show independent infection and

seed incculated with these organism showed eight to twelve

o

per cent germination failure due to multiple infection.

. Pumpkin

Fourteen'seed pathogens were isolated from the seed
coat, endosperm and embryo of . pumpkln seed. These fungi were
-tested for thelr effect on pre and post-germination rotting of

seeds and the data are®tabulated in Table 21,

‘The data revealed that the test fungi decreased the

‘germlnatlon per cent of the seed. Fusarium solani caused

20 per cent pre-germination and 25 per cent post-emergence
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Table 21. Effect 6f various internally seed borné*mycofld:a
on the pre and post-germination rotting of pumpkin
seeds ' '

———-—-.——.._—_———————.———-—————————--——-.—_———..——--.—-.-.—-—-——..-—-——--—-.——-——-.

Pre- Past- Multiple Seedlings
eémergence emergence infection survived
‘rotting:’ fotting . (per cent) (per cent)
(per cent) (per cent) . ‘

1>

______________________ e e
Alternafia altérnatal 15 12 1 3 . : ‘ 65
Aspergillus flavus =~ 20 8 20 52

. fumigatus - . 0 1s S 73
A. niger L 2 2 . 10 s
4. ochraces | 10 5 5 . 80
A. terreus | ‘ - 8 » , 3 - “ 16 : 79
Botryodiplodia thecbromae - - 8 - 10 - 82
Chaetomium glcbosum 6 L= N 10 ' 84
Fusarium oxysporum 18 12 20 50
Fusarium sclani C l20 25 | 14 46
Humicola gresia . h - - c12 ' 88
Paceilomyces variotic:- - - 6 . - . 14 T 80
Rhizopus stolonifer 12 18 15 - ss
Hyaline non-sporulating - 3 | 15 . 82
fungus S ' ‘ . B o

—_..._—-—._.—....._.-..——_._——..——_—————.—-.—...—_._...« .. T e e e e e e S e e e e e - - —
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rotting. Fourteen per cent mixed infection were also,obseryed _

in Fusarium salani inoculated seeds, resulting a poor survival

Bf'the seedlings.' Fusarium oxysporum showed,18 per centspre-

'germination rotting and 12 per cent post-germination rotting.

It also caused 20 per cent mixed infection. ASpergillus flavus

and Rhizopus stolonifer caused 20 and 12 per cent pie-germination

and eight and 18 per cent post-germination rotting._ Twenty and
15 per cent mixed infection was noticed in this treatment.

Inoculation of Alternaria alternata was resulted in 15 and

12 per cent pre and pdst-germination rotting along with eight

'per cent mixed infection. Aspergillus fumigatus inoculated

seeds showed 10 and 12 per cent pre and post—germination
‘rotting in addition to the two per‘cent'miked infection,

Aspergillus terreus and Aspergillus ochraceus caused ten and

eight per cent pre-germination rotting, five and three per cent
post-germination rotting with five and 10 pericent mixed

infection, whereas Paceilomyces varioti and Chetomium globosum

1

‘gave six perfcent each pre-germination'rotting'with 10 and 14
per cent multiple infection. Hyaline non-Sporulating fungus

: and Botryodiplodia theobromae caused only ‘three and ‘eight per

cent germination rotting with fifteen and ten per cent multiple'

infectiong Aspergillus niger and Humicola gre51a were found
to be the weaker pathogens.
Cucumber

From the. cucumber seed fourteen species of internally

seed borne mycoflora were isclated.’ All the fungi were tested
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for their pathogenicity and pre and post—germination rotting.
The results are presented in Table 22.;
- ¢ . .
Among the fourteen- seed borne pathogen Fusarium solani

nas found to be the most severe pathogen and caused 18 per .
‘cent pre-germination and 32 per cent post-germination rotting.
Twelve per cent’ seed did not germinate due to the mixed infec-
Ation. The final stand of the seedlings after the artific;al
-[1noculation of this fungus was only 38 per cent. Fusarium

oxysporum was also showed high percentage of infection with
.15 and 30 per cent pre and post-germination rotting apart

from the 14 per cent mixed . infection. Rhizopus stolonifer.

fcaused seven and 18 per.cent pre and post-germination rotting

and 14 per cent seeds did'not,germinate,due to mixed infection.

ASpergillus flavus infected a total 51 pervcent of the seeds
of which 25 per cent seeds were affected'by:pre-germination
‘rotting andlls.per cent pOStegermination'rotting~apart from

the ten per cent mixed infection. Inoculation.of Alternaria

alternata resulted in ten and six per cent pre and post-germi-

-’nation rotting and 14 per cent mixed infection., Aspergillus

flavipgs caused three and two per cent pre and post-germination.
rottingfpart-from 14 per cent‘mixed’infection. + Six and two .

per cent pre and post—germination rotting was resulted due to

infection ‘of CladOSporium cladosporioides*and eight per'cent

seeds were noct cerminated due. tag mixed infecticn. Aspergillus

K4

igatus and Chaetomium globosum caused two per cent pre-a

o

germination rotting and 12 per cent mixed infection. The
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Table 22, Effect of various internally seed borne myccflora on
- the pre and post-germination rotting of cucumber
seeds . S

Pre- Post- Multiple Seedlings

germina- germination infecticn survived
Name of pathogens tion rotting (per cent) (per cent)

rotting (per cent) ' :

(per cent)

Alternaria alternata 10 _ 6 14 .70
2. amstelcdami - - | 12 . 88
2. chevaleieri o - - Co 14 86
A. flavus 25 16 .10 49
2. flavipes 3 2 14 81
2. fumigatus 2 - 12 86
A. terreus - - 13 87
Chaetomium élobosum | 2 - 12 86
Cladosporum 6 2 ' g8 84
cladaosporiocides '
F. oxysporum . 15 30 14 | 41
F. solani 18 , 32 12 38
Humicgcla gresia - : - 13. - 87
Rhizopus stolonifer o 7 18 _ 14 61
Hyaline non-sporulating - - 15 . 85.

fungus

———————_—_-————————.-——————_-——_——_———_—-—————_——————.—-—————-—-—-———__—.——
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seed-borne pathogens like é.-chevelieri,yé.“amstelodami,'

A, térreus,-Humicola‘g;esia and hyaline'non-sberulating ;

fungus 'did not ehow independent infecticen and caused'only -

mixed infecticn of the 14, 13 end 15 per~centefe5pectively.

v
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DISCUSSION

Seeds are not-only the socurce of life from one'cropping

- season to the next but also unwittingly carrying the disease

’germs from one season to other. Seeds which are sound when

_ harvested may during processing and storage be invaded by a
variety of fungi. The fungal pathogen_eithervcontaminates

the ‘seed ‘externally (externally seed borne) or may alse occur
internally (internally seed bbrne);x Apart'from these;isapro—
phytic fungi also may grow on the seed surface under favourable
‘conditions and affect the seed health and thereby reduce

. germination.

The seeds of three cucurbitaceous vegetable viz,,
'.bitter gourd, pumpkin and cucumber used in the present study
:were found to be of high quality with good germination per-
centage. The moisture content of the three vegetable seeds
' ranged-from 7.3 to 7.6 per cent, which is within.thelpermi-

ssible limit prescrihed.for‘seed~certification-standards;‘

| Low germination capacity of vegetable seed ‘is expected
~ due to the association of different fungi with the seeds.
'The three types of cucurbitaceous seeds were found to be

. associated with mycoflora. The result of the study showed thati
all the unsterilised seeds of " the three types were associated
with mycoflora either externally ‘or internally,( ?he mycoflora
association‘on the surface sterilised:whole seeds uas consi-
derably less than that of unsterilised seeds and it ranged

from 20- 30 per cent just prtor to storage. Therefore,,it
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could beyreasonably'assumed that 70-80 per-cent seeds were
associated with superficial contaminants. The percentage‘of
internally infected seeds increased with storage. This in—
crease ranged from 27 to 32 per cent in bitter gourd 30 to
35 per cent in pumpkin and 20 to 22 per cent in cucumber seeds
within one year under normal storage conditions. The percen-
tage of internally infected seeds will increase under normal
storage conditions and this findings are supported~byﬂtne»

earlier workers (Quasem and Christensen, 1958; Christensen '

and Lopez, 1963 and Christensen, 1973).
‘ ? ~ S \ : :
Some of the fungal pathogen which occur an external -

contaminants are also found internally. 1In the present‘
investigation, an attempt was made to estimate the internally
seeduborne"fungal pathogen on different parts of seed namely
seed coat, endcsperm and embryo.‘ The maximum fungal asso-
ciation was found on the seed'coat oflpumpkin'(BO per cent)
followed by bitter gourd (27 per cent) and the minimum in
cucuﬁber (20 per cent). Fungal'invasion.was considerably less .
in the internal parts of seeds. Endcsperm infection of ten,
eicht and six per cent was observed in seeds of pumpkin,
bitter gourd and cucumber respectively. The infection percene
tage was further less in enbryo with the maximum in pumpkin
embryo (eight per cent) followed by bitter gourd (six per cent)
and cucumber (five per cent). This indicated that most of the
fungl were either surface contaminants or established in the
seed coat when the conditions were favourable. Some fungi

might have adhered to the seed coat while harvesting and
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processing., Most of them were/incapablevof_entering irnto

the internal tissue»of the seed.

Altogether 34 Species of fungi were isolated from the
_unsterilised seeds of bitter gourd, pumpkin and cucumber

(Table 3), Of these, eleven Species were of Aspergillus,_

four of Penicillium and two of Fusarium, one species each of

AbSidia,‘Acremonium, Alternaria, Botryodiglodia, Chaetomium;

Cladosporium, Cunninghamella, PoryneApora, Curvularia,

,'Paceilo myces, Rhiz‘pus, Syncephalastrum, Humicola, Nig;osppra

and Helminthosporium, ¢Two‘fungi which aid not.sporulate_on

seeds or in potato dextrose agar medium were not identified,

Of these, 34 species, 27 were found. associated with
unsterilised seeds of bitter gourd;‘ Out of'the 27 species,

. 10 were purely external on the seed coat and the predominant

cnes among them were species of Aspergillus and Penicillium.

Seventeen species of fungi were associated with the surface

sterilised seeds of bitter gourd. Among these Fusarium solani

Aspergillus flavus and Rhizopus stolonifer‘were the predomi- .

.nant ones, All these fungi which were associatedfwith the
surface sterilised seeds were also found in the seed coat.
Only eight species of fungi ware found associated with endo—

sperm of: bitter gourd. As in the case of seed coat, Aspergillus.

flavus and Pusarium solani were the predom:.nant fungi infecting

endosperm. Only three species- of fungi were isclated from the

embryo and they_were ASpergillus flavus, Fusarium oxySporum

" and F. solani.
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'From the unsterilised seeds of pumpkin 25 SpeCies of
bfungi were isolated but the surface sterilisedis eeds had only '
l4vspecies which clearly indicated that eleVen species of fungi
were Superficial contaminants-on the seed coat."Here also'

SpeCies of Aspergillus and Penicillium were the predominant

- external contaminantsol The predominant fungi on surface ste-

'pzrilized seeds were Rhizopus stolonifer, ASpergillus fumigatus,

Fusarium solani and Aspergillus flavus,. _These fungi'were also

found in the seed'coat.;_Eight species of fungi were fOund in
the endosperm of the pumpkin seed, which were also seen in the

seed coat. The predominant ones were Fusarium solani

—

~Aspergillus fumigatus; A, flavus and. Rhizopus stolonifer, in"

the embryoc, only nSperg_llus flavus and Fusarium solani were

observed.

The unsterilised seeds of cucumber yielded 25 species of
fungi while the surface sterilised seeds had only 140 These-
fungi were found in the seed ‘goat also. The-predominant fungi

~found assoc1ated Wlth seed ‘coat were’ species of ASpergﬁllus

'iand Fusarium. Among these A, umigatus, A. flavus, E.oxySporum \

showed maximum association with the seed coat. »FrOm'the endo-

sperm of cucumber six species of fungi were isolated of

these six species, Aspergillus fumigarus and Fusarium solani -
recorded maximum percentage of association-with the endosperm.
Only three speciles of fungi—viz.;_gglflavus, F. sclani and

F. oxysporum were found to infect the embryo.

"It is interesting to note that the maximum number of T
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mycoflora were associated with the seeds asienternal conta-
minant in all three vegetableiseeds., The species of fungi
and their percentage of}infection on surface steriliSed seeds
and seed coat were the same for all the three types of vege-
table seeds. When we consider the different part of the seed,
the seed - coat has the maximum infection followed by ‘endosperm

and the minimum,in‘embryo. " The predominant internally seed

borne pathogens were sPecies‘of.Aspergillus‘and Fusarium in
-all the three seeds. Similar observationsfwere made by

- Khandelwal and’Prasada=(197D)Ain their studies_on,the myco--
flora of cucumber seed., The findings .of Naseema (1981),
Wehrothra and Wadhwani(l981), Saxena and Gupta (1981) and
Prasad and Prasad (1987)-on the seed mycoflora of vegetable‘
seeds, soyabean, green gram and‘black gram; and.dolichos
lablab respectively were also in conformity with the present

observation.

The viability of,fungal prOpogules_associated with
cucurbitaceous vegetable seeds varied depending upon the
' storage period, During the storage many of the mycoflora

assoCiated with the seed lost their viability.

‘At the end of 12 months of storage as many‘as 18 species
of fungi were found associated with bitter gourd seeds. Of '
~these, four were observed on—seed sgrface as external contami—
" nants. 1In bumpkin at the end of 12 months.of storage 17

sPecies of;fungi were viable., Among-them, five species were

external contaminants. _In,cucumber'seed 15 species of fungi
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were found viable, at the end'ofvlz months of storage. Of"

. these, five were'assoc;ated mith the seed surface as external
~contaminants. The viability of the seeds reduced on storage Is
due to several factors.  One of the important factors is the
fungal flora associated with the seed. From ‘the study it is
clear that even after one year of storage, a large number of
fungal flora is seen viable on or in the seeds., . The study
also revealed that survival ability of internaily‘seed borne‘
fungi is far better than that of the fungi observed on the
surface. of the seed., The result of the present study is in
conformity with(those of Harrison (1978) and Vishunavet and

Shukla (1983). Asperqgillus fiavus. Chaetomium g;obosum.

F.‘ogysEorum solani and Rhizopus stolonifer were observed

inside all the three vegetable seeds even at the end of 12

months of storage. This indicates that under local conditions

s/

the above mentioned fungi may be- responsible for reducing the..

viability_of seed.,

" The viability of seeds changes depending upon‘several

. factors., One of the important factors whieh.affects viability
of seed is the moisture content. Moisture content or the seed
stored under'normallstorage condition fluctuated at different
Iperiods of obseryation. -in all the vegetable seeds, the

moisture content increased and reached the maximum at the end

of 3 month.of storage, which gradually decreased and at the

end of 12 month of storage it was almost equal to that of the

initial moisture content (before storage).
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~Seeds lose their viability on storage by Lhe activities
Gf fungi. Moisture content of the seed is an important factor
which encourages the fungal growth; The Viability and moisture
content of the cucurbitaceous seeds under different storage
period were studied. At the beginning, the moisture content
and germination nercentage of ali the three:vegetabie‘seeds
were within thelpermissible limits. As the moisture content
/of the seed increased it gave a congenial conditionvfor the
fungi’to‘multiply on the seeds; This in turn’ affected the
germination -of the seed as shown in Tabie 7. The increase in
the moisture'ccntent of the seed may be due to the high atmos-
pheric humidit& during4the monsoon period, Ebenthough at the
end of 6, °9 and 12 months of storage there was a gradual \
reduction in the moisture content, germination percentage
decreased. The fungi which were active in the seed when the
moisture.content‘was'high, might have damaged the seed even
 before the moisture.content reduced later, -The reduction in
germination of the seed may occur by different ways such as
production of toxins, disintegration of tissues or by changes
in the constituents of the seed due to fungal activity. Once’
the mycoflora damaged the seéds due to its activity under high
moisture content, the damage cannot be’ made good ¢ The‘loss of
seed viability of relatively high moisture content due to ” |
increased mycofloral activity resulting in the production of

toxic metabolites and changes in the constituents of the seed
had been ueil established (Field and king; 1962; Kabeera and

Taligoola,1983; Saxeena et al.,1987; Naseema, 1981 and Nair,1982),
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In Xerala high relative humidity prévails'in most part -
of the year‘resulting ih biodegradation oﬁ vegefable:seeds'
especially cucurbiﬁacebus seeds during storage,' Seed borne
mycoflora and imprOper storage conditions are often respon-
sible for raplid deterioration ip thé viability of most of .
the vegetabie seeds during storage. The germinatiohoperCen-
tage of vegetable seeds stofed uhder different humidiﬁy
levels under differenikberiods showed marked yar;atiqp. The
initial éermination of?Bitter gourd was 88 per cent iﬁ blotter
meﬁhod and 80 ‘per cent .in pot culture eXperimépt. But this
was reduced to 26 and 18 per cent after 12 month of storage.’
Eventhough the pumpkih and cucﬁmber seeds also showed simiiar
'trend both in blotter and pot culture experiments, the reduc-
tion in germination during storage was much~p;onounced in-
pumpkin and bitter gourd éomparéd to cucumber seeds. .The
result of the.study indicated that all the vegetable seeds
deterioraéed during storége under normal storage condition;
So it can be presumed that undef normal storage conditions
all the three Qegetable seeds could be stored only for a
period of six monthsgﬁith‘the minimum required gerﬁinétion

percentage.

When seeds were kept under’diffefent.humidity levels,
the seeds képt at 66.8 per cehﬁ humidi;y level showed thé
best germination anq it was siightly beﬁtet than the normal
conditicn both in'blotfer and in'pot,CultureJmethods. .When

the humidity level in the storage condition increased from
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66 5] per cent the germination percentage reduced considerably
and it was .more pronounced when the storage period increased.
At 75 6 per cent humidity level no germination was observed
ﬂafter six months of storage in bitter gourd but only 12 per |
. cent germination was observed in blotter method in pumpkin.

In cucumber at this level of humidity and storage period

16 per cent germination was observed in blotter method while

in pot culture experiment there was no germination. After nine
: months of. storage also, _pumpkin and cucumber seeds showed six
and seven per cent germination -at 75 6 per cent ‘Thumidity level
in blotter but none of the seeds germinated in pot culture

| experiment. After 12 months of storage‘there was a Complete 1
failure of germination of all the vegetable seeds both in

, blotter and in pot culture method except cucumber seeds which

rggave seven per cent germination in blotter technique.

‘ None ‘of the vegetable seeds germinated at higher humidity
level cf 82 S and 92.9 per cent at different periods of obser-
. vation.: The result of the study clearly indicated that the
y-Viability cf the three cucurbitaceous vegetable seeds deterio- '
rated at higher humidity levels in storage and the best: humidityf
“level for storage is 66 8 per cent. at this: humidity level the
seeds showed better germination compared to the normal storage
condition. - RS :; ‘ ! '
Coleman and Fellow (192S)Aobservedvthat as the relative
B humidity was raised from 65 to 85 per cent the moisture con-

- tent of the seeds increased rapidly due to the absorption of



111

moisture which resulted in rapid'growth of mycoflcra on the'
seeds leading to its quick deterioration; ‘Quasem and
Christensen (1958) reported that. the germination percentage
iof maize seed drastically decreased at the relative humidity
level of 75 to 92 per cent., Kudrina (1967) noticed poor
-germination of vegetable seeds due to 1ncreased mycoflora

" growth at relative humidity higher than 70 per cent. Saxeena
and Gupta (1979) also observed considerable reduction in ger-
mination of Vigna radiata seeds stored at ‘75 per cent relative

v

‘humidity for more than 120.days.‘ Results of the present

investigation a?En supportukhmlfindings of the above workers,
'Therefore, it can be clearly concluded that storage period
and humidity levels have marked influence on the viability of
the seeds., To maintain the viablility of the three vegetable
.seeds during storage, 66.8 per cent humidity level is the
best. high humidity level, even 75 per- cent. adversely

affected the v1ability of these seeds during storage.

o

Seed treatment with fungicildes is one of the bestvmethods
_ for controlling seed borne mycoflora and to imprcve seed’
germination. Seed'treatment with fungicide not only controls
seed borne pathocen but alsc controls soll borne pathogen
forming inhibition.zone around the seed. However, the effect
of various.seed treatment materials affects the germination
of the seeds. In‘somemcasés. increase/decreaSe of the germi-
nation percentage‘df'seéd»as‘a'result,of treatment may'be

exhibited either“immediately after the treatment or after
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. several days/months of storage. Thus, before recommending
any material for seed treatment its effects on the- germinaa
tion of the seed over an extended period of time should be
nstudied._ The effect of seed treatment material is alsc
goyerned by the condition under which the treated seeds are
stored. ‘f ST | L "., : -‘— - “v:i,

Three cucurbitaceous seed viz.. bitter gourd pumpkin'
and cucumber were: treated Wlth six different fungicides and.
‘"wcod ash and kept under varying levels of humidity for a |
period of 12 month ‘and its effects on germination of the
yseeds-were studied. The germination percentage of all the
:itreated seeds except Calixin treated seeds ranged £from 78 to
90 per cent Just after fungicidal treatment=in bitter gourd
both in blotter and pot culture experiment. However, germi-
nation of the seed, treated with Calixin was between 60-65
.per cent. Almost a Similar pattern was,observed with pumpkin
and cucumber seed also. When the treated seeds of bitter .
gourd and pumpkin were stored for a period of three months

ivunder normal conditions, the various treatments except Calixin

.did not show any significant differences from one another.

h The germination of Calixin treated seed was Significantly

lower than that of the control. Almost a similar result was
ob;erved with cucumber seeds alsa, - However, in this case.

both Calixin and Aureofunginsol were on par and inferior to
other treatments. The higher germination of 88 per cent in

blotter method and 86 per cent in pot culture method was
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observed fn Thiride treated.seeds ofibitter gourd and the:
corresponding figures for cucumber'were 99 and §7 per cent.
In pumpkin, highest germination of 90 per cent in. blotter
‘and 82.per cent in pot- culture method were obtained in

Captafol treatment.‘

The superiority of thiride for all the cucurbitaceous
'seeds was also noticed at the’end of six months under normal
fstorage condition.’ In general. after six months of storage,
”germination of all the cucurbitaceous seeds was less in
'ACalixin treatment._ Aureofunginsol treated bitter gourd and
‘ pumpkin seeds also showed poor germination compared to the
control and it was almost similar in Calixin treatment. ' How-“
ever, Aureofunginsol supported better germination in cucumber

~ seeds at the end of six ‘months, compared to the Calixin.

At the end of nine months under normal storage condi--.
tion the bitter gourd seeds treated with Aureofunginsol gave .
.the ‘least germination while in pumpkin the least germination
‘ was noticed in ash treated seeds. However, Calixin treatment
. gave the least germination in cucumber seeds. The superiorityi
_iof Thiride over all other treatments in giving good germina-:
tion was also evident at the ‘end of nine months of storage.

There was ‘a marked reduction in oermination in bitter gourd

after 12 months of storage. None of the treatments except

Thiride supported more than 50 per cent germination at the end - -

of 12 months in bitter gourd seeds. In pumpkin, as well as_

in cucumber sss, the superiority of Thiride over. other
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treatments was" pronounced Among’ the various chemicals triéd
the Calixin treated bitter gourd seeds had the least germina-
. tion at the end of 12 months. Similar result was observed
'with pumpkin and cucumber seeds, However,,ln'pumpkin the
least germination of less than iO per cent Was noticed in

untreated seeds. o ' ’ ; .

J.

In general,,as the humidity increased there was a .reduc-
tion in germination. ‘This trend was noticed when the seeds
were examined at 3, 6, 9 and 12 months intervals. The seeds
kept at a humidity of 82,9 per cent and above failed to ger-
minate,when stored for, three months and more. .None of the
fungicides had also”showed any‘influence to-retain the germi-
" nation of these vegetable ‘seeds at these higher humidity

9
levels,

All the treatments except‘Calixin and Aureofunginsol
supported more than 8d per cent germination in‘bitter-gourdl
seed at the end.of-three months storage under 66.8 per cent
humidity level. The least germination of 60 per‘cent at
~this humidity level was noticed in Calixin treatment. ' Similar
resultsrwere cbtained, in pumpkin and'Cucumber also. 1In
general, Thiride, Captafol and Emisan wereifoundqtobbe the
better chemicals for maintaining a good germination of cucur-
’bitaveous'seeds‘after 3 months of storage at 66.8 per cent
humidity level. | | |

After six months of storage under 66,8 per cent humidity

:;level -the least germination was noticed in seeds which were
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treated with Calixin while the best was‘that treated with
Thiride or Emisan in all the three cucurbitaceous seeds, At
| the end of nine month at 66.8 per cent humidity level also‘
Thiride treated cucurbitaceous seeds supported the»maximum

, germination percentage of more than 70 per cent, while least
‘was with Aureofunginsol in bitter gourd and pumpkin seeds.
In cucumber, Calixin treatment showed the least germination.
The suoeriority of Thiride in maintaining the germination of
seeds kept at 66, 8 per cent humidity level was evident even

at the end of 12 months of storage. Captafol‘was alsc on par

_Wlth Thiride in the seed germination.

As the percentage humidity-in the'atmosphere in which
the seeds were stored increased from 66, 8 to 75.6 there was ,
a marked reduction in germination of the seeds in the various
treatments; At the end of three“months at 75.6 per cent
humidity level the least germination in bitter gourd was
noticed w1th Aureofunginsol treatment while the - fungicide
,like Bavistin, Captafol Thiride and Emisan did not differ
significantly from one another and gave comparatively good
‘hgermination;' For pumpkin-and-cucumber seeds, the minimum
germination was with Aureotunginsol_and'Calixin treatment..,
The maximum germination for pumpkinlwas with Thiride and
Captafol treatments while for cucumber it ‘was with Emisan .
and Thiride.

At the end of six months at 75.6 per cent humidity level

untreated seeds of bitter gourd and seeds treated with
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Aureofunginsol failed to germinate;_ The germination was
less than 16 per cent in seeds treated with ash or Bavistin.
Thiride, Captafol and Calixin treated seeds supported more -
than 46 per cent germination, Pumpkln seeds treated with

: Calix1n, Captafol ‘and .ash failed to support the germination

: after 6 months of - storage at 75 6 per cent humidity level,

' Eventhough Thiride treated. pumpkin seed gave 46 per cent
ggermination in blotter method no germination was noticed f-
in pot culture eXperiment. In pot’ culture eXperiment, only
Aureofunginsoi; Emisan and Bavistin treated seeds germinated'
-In cucumber, the maximum germination'was noticed in Emisan

. treatmént and the minimumﬂwas with'Calixin'treatment;

At the end of nine months at a han;_id;‘ty [evel of 75.6

i per cent, a higher germination percentage was"observed in
bitter gourd seeds treated with Thiride, Emisan and Calixin '
: while seeds treated with wood ash failed to germinate.
Bavistin and Aureofunginsol treated seeds and contraol showed d
less-than 10 per cent germination;l None of the treated
pumpkin seeds gérmihated at the end of nine'months excepti
'Thiride treated seeds (45%), while in cucumber seeds only
hCaptafol and Calixin treated seeds failed to germinate at

the end of nine months. The highest germination was- observed

in seeds treated with Thiride and Emisan.

At the end of 12 months of storage at 75 9 per cent
'humidity 1evel control sedgds..as. well as .ash treated seeds

of bitter gourd'did not support_any germination. Here also
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the maximum germination was observediin Thiride treated seeds;
In pumpkin, only Thiride treatment supported the. germination.

In- cucumber seeds, Thiride treatment gave maximum germination

~at the end of 12 months while Bavistin, Captafol and Calixin

”

treated seeds failed to germinate.. Germination percentage

-9 :
in all other treatments was less than 10 per cent.

- It is clear from the study that in general, among the_f
various seed treatments w1th the fungicide ’ Thiride, Emisan
and Captafol were found to be the most effective to get higher
germination when treated seeds were stored for different ‘

- periods of time in varying humidity levels. Calixin treat—»‘
ment had an adverse effect on the germination in all the three
vegetable seeds tested and it cannot be recommended as a seed
dressing fungic1de for vegetables. The superiority of Thiride
as -a good seed dressing fungicide has been well established .
.‘and the findings of the earlier workers like Ash wOrth et al.:
,(1964) Singh et al. (1974), Frolova (1976), -Sarade- and Kadam
(1977), Mercae and KiSyombe (1978), Siddaramaiah et al. (1982) -
iare in conformity w1th the result of the present investigation.°
oaptafol was. also found to be.a good seed dressing fungiCide
and it can be very safely used in vegetable as a seed dressing'
'fungicide. The efficacy of Captafol as a vegetable seed |
dre551ng fungic1de has ‘bean reported by Lukem (1969) Captafol

“as a seed dressing fungiCide was also reported by Wales and

Somer (1968), Oladiran and Okusanva (1980) ‘and Barros et al.

!

(1981).‘ The result of the present study also supporbﬂ the
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findings of the earlier WOrkers. Emisan 1s also found td be
an effective seed dressing fungiCide and a number of workers
(Suhay, 1975 Sharma et al., 1980; Pandy and Gupta, 1984 and
»Prasad, 1986) had established the efficacy of tbis fungicide
-as~an-effective seed dresser.' Due to health hazards,'the use
';of this fungicide is restricted. The systemic°fungicides.
‘like Bavistdin and- Calixin behaved irratically. Calikin gave
adverse effect on germination during the early stages of
storage. Therefore, this two systenic fungicides cannot ‘be
considered as effective seed dresser. The findings of Singh
et al. (1982), Reddy et al. (1982) and Singh and Agarwal
(1984) showed that Bavistin and Calixin can be used as good
seed dresser for non-cueurbitaceous seed. - But in the present
investigation, the Bavistin and Calixin were, not found effec-ﬁ

ive compared to Thiride, Captafol and 'Emisan for cucurbi-'_?:.
taceous seeds.- The wood ash is a traditional seed dresser._
However in the: present study it is not found to be very |
effective in keeping the germination of the seeds during
‘storage. Naseema (1981) had reported wood ash as a good
vegetable seed dresser upto 3 months but the findings of the
present investigation did not agree with her observations and -
even after three months storage at normal storage condition ?
it was on par Wlth untreated check In general ‘the germina-‘
tion percentage of seeds stored at a humidity level of 75 per
cent and above, ‘was comparatively poor. At this higher l

_humidity level,_even with fungicidal_treatment the seeds



o :‘ 118

=d

could not be stored for longer period of time because the

gernination percentage was far below the standard germina—
'tion prescribed for the cucurbitaceous seeds. Out of the
23 fungi isolated from the internal parts of the three types
‘of cucurbitaceous vegetable seeds, eight of them namely

Alternaria alternata, Aspergillus flavus, Chaetomium globosum,

Fusarium oxysporum, F. solani Humicola gresia, Rhizopus

stolonifer and hyaline non-sporulating fungus were found in

all the ‘three vegetable seeds studied.,iof-these,'Aspergillus

flavus, Fusarium dxvsporum and F. solani-were found to be more
. /o .

.virulent pathogens. Khadelwal and Prasada;(1970) established'

the high pathogenicity of Aspergillus SPpPe. and Fusarium Spp.
'especially in pre-emergence rotting on different variety of

Cucumis sativus on artificial inoculation. The findingS'of

SurYanarayanaﬂ and Bhombe (1961). alsc support the above Sbser-
vation. - | ' |

Rhizopus stolonifer was one.of the common seed pathogens

tisolated from the seed coat and endosperm of all ‘the three
9 - i

'rgvegetable seeds, which caused pre and post-emergence rotting.

' However, the extent of rotting in this case was comparatively

‘less than that observed in seeds inoculated with Aspeﬁgillus

flavus, F. 051520 4 and F. solani. The pathogenicity of -
"this mucrale fungus,was reported by Khandelﬁal and Prasada

(1970) ‘and Kabeera and Taligoola (1983). The cellulolytic

fungus Chaetomium dglo bosum caused only pre-emergence rotting.

Sinha and Khara (1977) established the pathogenicity of
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| Chaetbmium species in cowpea seeds. Kanapathipillai (1978)

" -also found the weak pathogenicity of this fungﬁs, All other
seed borne pathogens tested, were found to be either very
Wweak in their pathégenicity or not able to: do ény damage to

v

the seeds and seedlings, |

From the present investigation it»iSchear'that the two

seed borne pathogens namely, Fusarium solani and'ASQergiliﬁs
flavus were found in all the internal part of the seeds and
they were the most virulent seed borne pathogens, Rhizopus

stolonifer a common seed péthogen found in the internal part

‘of the seed except embryo can alsdfdo much damage to the seeds,

.Other pathogenic seed borne fungi arefAlternaria alternata,

Chaetomium globosum, Humiccla gresia and hyaline'stérile

fungus can alsc do some damages to the seeds, All other
internal seed borne fungi.did'notAcause much damage to the

seeds on artificial inoculation,
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' SUMMARY -

The study "Bio-deterioration of important cucurbitaceous_
seeds due to mycoflora" was conducted during 1987 at College
of Horticulture Vellanikkara. Three cucurbitaceous vegetable‘b
' seeds, v1z., bitter gourd, pumpkin and cucumber were collected
from Department of Olericulture, College'of Hortlculture ahd :

Agriculture Research Station, Mannuthy.

" The seeds were examined for their initial germination

1

and moisture content. The germination percentage of all the
three seeds ranged from 80 to 90 in blotter method and 78 to'
.88 in pot culture method. The moisture content of the seeds
was between 7 3 to 7 6 per cent. The germination percentage
and mOisture content were within the permlssible limits of 4'

/-

seed certlfication. L

Mycoflora associated with the stored cucurbitaceous seeds
were estimated by blotter method at an intervals of three -
months for a period of one year. The unsterilised seeds of
these vegetables were. found associated w1th mycoflora through-.
a out the period of investigation. Mycoflora associated with
surface sterilised seeds was, less than that of unsterilised

seeds.

Altogether 34 species of fungi were found associated

with the’ unsterilised seeds of the three cucurbitaceous seeds. "~

Among these ASpe gillus sp.,‘Penicillium sp. and Rhizopus Sp.

v

'were the predominating ones.rfl_'J “'. -Q';; ‘31 L 4."_' .

.
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Twentyathree_Species of-internallylseed borne pathogens
- were isolated from-the three vegetable seeds."The predomi=

nant fungi were Fusarium solani Aspergillus flavus and

Rhizaopus stolonifer.

The maximum fungal infection was observed in the seed
‘coat Wlth 17 Spec1es in bitter gourd 14 Species each in
pumpkin and cucumber, reSpectively.: of these, 8 Species were_

found in the seed coat -of all the three types of vegetables.‘

i:,They were Alternaria alternata, Aspergillus flavus, Chaetomiuml

g‘obosum, Fusarium oxysporum, F, solani Humicola gresia,

\

Rhizopus st010nifer and hyaline non-Sporulating fungus.
{ , .

Y

Twelve species of seed beine fungivwere isolated‘from
the endosperm " of three cucurbitaceous seeds with—eight(SpecieS
each in ‘bitter gourd. and pumpkin, six Species ‘in cucumber.!fofu

these four Species of fungi namely, A5pergillus flavus,.'

Fusarium oxysporum,rg. solani and RhiZOpus stolonifer were :

‘found in the endosperm of all the three vegetable seeds..

. .
Three seed pathogens were found to cause infection of

. the embryo of all the three vegetable seeds. Of these \~-

Aspeﬁgillus flavus and Fusarium solani were: found in all the

three types of vegetable seeds while Fusarium oxySporum was

-found only in the bitter gourd and cucumber seeds.

Viability of fungal propogules associated ‘with cucurbi-
taceous vegetable was studied for one year. It was found that

even at .the. end of 12 months storage,p18 Species of fungi were
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'viable in bitter gourd 17 species of fungi in pumpkin and

' 15 Species in cucumber seeds. The moisture content of the:-
'stored seeds fluctuated during'differentAperiod of. Storage.
In all the three vegetable seeds, the moisture content in—‘

' creased and reached the maximum after three months of storaqe
(during South West Monsoon). ‘Then it gradually decreased and
it was equal to that of initial moisture content.

‘%he germination percentage of all the Vegetable,seeds gra-'

dually decreased with the increase in storage period.

The germination percentage'of the-three‘vegetable seeds
stored under different humidity levels of 66, 8 -75.6, 82.9 and
92 9 per—cent was studied at an interval of three months foz a
period of one year. The result of the study clearly indicated
that the seeds could be stored for longer period of time at
the humidity level of 66.8 per cent. At 82,9 per cent and
above none of the seeds show any germination at different

periods of cbservation,

The effects of seed treatments and humidity level cn
the germination percentage of the three vegetable seeds were
studied. Six fungicides viz., Bavistin, Thiride, Captafol,
' Calixin, Aureofunginscl and Emisan and wood ash were'used‘to\
-treat the seeds. The treated seeds were incubated under normal
storage condition as well as at different humidity levels of
66.8, 75.6, 82.9 and 92.9 per cent for a pericd of one year
and'germination percentage of seeds werelrecOrded after every
three months. ,fhe germination percentage of all'the‘treated

seeds except Calixin treated-seed ranged from 78 to §0’per cent
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J
just after fungiCidal treatment in bitter gourd. aAlmost
similar result was observed w1th pumpkin and cucumber seeds _

/

also.

- -

When the treated seeds were stored for 3 months under
_normal condition, the highest germination was . supported by

E Thiride treatment.i The germination of Calixin treated seeds -
was significantly lower than that of the control in all the
'three cucurbitaceous seeds. The superiority of Thiride for'
{all the cucurbitaceous seeds was also noticed at the end of
Csix months under normal storage condition._ Calixin and L
Aureofunginsol treated seeds supported the minimum germination.
" 'At the end of 9 months Thiride treated seeds showed the maximum
germination in all the three vegetable seeds. Aureofunginsol

- Ash and CaliXin treated seeds gave the minimum germination in~

bitter gourd pumpkin and cucumber reSpectively. The ‘maximum

~

germination of all cucurbitaceous seeds was obtained in Thiride

. treated seeds and the minimum in CaliXin treated seeds after

- 12 months of storage.

Under 66, 8 per cent humidity level after 3 months of -
storage all the treatments éxcept Calixin and Aureofunginsol
supported more than 80 per cent germination. After Slx months
of storage the minimum oermination was noticed in Callen |
treated seed while maximum was with ‘those trcated with Thiride
'and ‘Emisan in all the three vegetable seeds. At the end of

9 months of storage Thiride treated seeds suoported the maXimum

-germination. The minimum germination in bitter gourd and

<
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pumpkin was with Aurecfunginsol treétment’while that in cucumber
was with Calixin treatmént.- At the end oﬁ'l2 months of stérage
Thiride treated seeds.showedbthe maximum germination. Aureag-
funginscl, Ash and Calixin treated seeds showed the minimum

germinaticn in bhitter gourd, Pumpkin and Cucumber respectively.A

fhere was a mafkgd reductibn'in germination of seeds in
the various treatments undér 75.6 per cent humidity level.
Thiride, Captafcl and Emisan treated seeds showed tbe maximum
germination and the minimum in Calixin and Aureocfunginsocl
’treétedASeeds‘in all the seeds after 3 months of stérage.
After six months' of storage Thiride, Captafol and Caiixin
treated seeds supported maximum germination in bitter gourd and
the minimum in ﬁocd'aéh and Bavistih treated seeds. In pumpkin
. . . 7
the maximum germination was With Thiride treatment and the
minimum was with Bavistin treatment., Emisan tréated seeds of
cucumber showed the maximum germinati&n whileg, the minimum was
observed ih Calixin treated seeds., At the end‘of 9 months
‘Thiride; Emisan and Calixin supported the maximum gérmiﬁation
in bitter gourd, - Bavistin and Aureofunginsocl showed thé
minimum gérmination, None of ﬁhe pumpkin seeds _except those
treated with Thiride was germinated. .In cucumber highest
germination was dbéerved in Thiride and Emisan tfeated seeds
and the minimum in Bavistin treatedﬁseeds.» At tﬁe end of
12 months only Thiride treated seeds suppo;ted'the'méximum

germinaticn. Germination percentage in all other treatments

.was less than 10 per cent.
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At hlgher humldlty level -even with funglc1dal treatment
the seeds dld not. germlnate at all |

The present ‘study showed that four seed borne pathogen

viz., Fusarlum solani F o sooru'; é flavus and Rhizopus .

-stolonlfer were the most v1rulent pathogens whlch cause severe

pre and post-germination rotting to the seeds of three cucur-

bltaceous crop.
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ABSTRACT

The study "Blo-deterioration of lmportant cucurbitaceous

L

seeds due to- mycoflora" was conducted at College of Hortlcul-

ture,'Vellanlkkaraa:;;i,c‘;}a*, . .

The obJectlves of thlS study were to find ocut the role
of seed-borne mycoflora onm%io-deterioration of 1mportant
‘ cucurbltaceous.seeds,gthe variation in the seed mycoflora in
' different periods of the year, to.assess the role of different'
humidlty levels on the’ v1abillty of seeds and to evolve a

"suitable management practice to prevent the_bio-deterlora-,

- tion of seeds,

The study revealed that the unsterilised seeds were found
‘ associated with myccflora throughout the period of investlga-
tion. Mycoflora associated w1th surface sterlllsed seeds ‘was

less than that of unsterillsed seeds." '

The maximum fungal association was found on the seed
the he
coat, then in endosperm and least in embryo in all the three

, '.“

vegetable seeds.
Twentyseven Species of fuhgi nere fouhd‘assoclated with

bitter gourd seeds. Ten of them were external contamlnants;

. From pumpkln 25 Spec1es of fungl were 1solated -and, 11 Species)

‘were found as, ‘external contamlnants. Twentyflve Spec1es of

fung:z. were obtalned from the cucumber seed of whlch 11 spe—_\

cies were round to be externally seed borne.ﬂ The predomi-

e

- nating externally seed borne fungl were ASpergllluS SPoes"

Pen101lllum spe. and RhlZOEus_Sp. while among the internally-



seed borne’ fungl the predominant ones were Fusarium solanl,

Asperglllus flavus and Rhlepus stolonlfer.<

Elghteen species of fungi’ were found viable at the end-
of 12 months storaoe in bitter gourd,. 17 species in pumpkin

and 15 spec1es in cucumber Seeds. -Internally}seed borne

fungi shovwed more survival ability'than the externally conta-

minant fungi.

The study showed that seeds could be. stored for‘longer

period of:time‘at the-humidity level of 66‘8 per cent.- Sto-'

~ rage under humldlty levels of 82.9 and above was. found not

suitable for cucurbltaceous seeds.

Among the verlous seed dre551ng funglcldes, Thlrlde,
Emlsan and Captafol were found to be the most effectlve to

get hlgher ‘germination when treated seeds were stored for

‘dlfferent per;ods in varylng humldlty levels. Callx1n treat-

!
ment had an adverse effect ‘on the germlnatlon in all the three_

‘vegetable seeds tested and it cannot be recommended as a seed

:dre551ng fungiclde,

5

A"Seed borne fungi were found to cause pre and post-germi- .

nation rotting of seed. Fusarium sclani, F. oxysporum,

Aspergillus flavus and RhiZOpus‘Stoloniferfwere'the'virulent

- pathogens which caused the maximum pre and post-germlnatlon

rottlng in the seeds and thereby reducmng the germlnation.
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