~ Prevalence and Control of Fungl Occurring on Seeds
of Certain Summer Vegetables
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Fifty-two seed snmples of five suminer vegetablea including cucomber, karefa,
ckra, tomate end vegetable marrow, collected from gdifferett Tocalities in
West Pakistan, were analysed for the fungi oocurring on the seeds,  Almost al)
the saraples were heavily lofevted with seed-borne fungd,

The extent of infestation in cucomber, karels, okra, tomato and vepetable
marrow seed gamples ranged from 34 63, 53 1o 63, 58 to &L, 53 ta 6l and
33 1o 7] per ceol respectively, with ap average of 58.7, 37,8, 67.5, 56.5 end 60.4
per cent.  The oumber of disinfeated seeds which gave ol fungi varled from
16 tc 28,21 to 35, 23 10 35, 27 to 35, and 24 to 38 per cent respectively, with ap
average of 19.8, 26.3, 28.5, 31.EBand 30,3 per cent.

The fungi generally jrolated from the seeds of summer vegetabhkes lncluded
apecies OF Avpargiilys, Pericitliam, Rbizopus, Altersoria, Fusarium, Sclerotium,
Chaetomium, Carvidaria and Helmthosporium, The species of Aspergiifus and
Peniciliium were not isolated from disinfested seeds, However, specles of
Alternaria, Fusarium, Chastominm, Rhizopus, Sclerciium, Curvilorfa and
Heiwinthasporium were ivolated from fatarally infested emd divnfested aseds,

The seod-borne fungl reduced the getmination of seed of the vegetables and
increased the mostality of scedlings raied from infested peeds, Five seed-
dressing Fungicides ipcluding Granosen M, Arasan, Agrosan G.N., Dieldrex,
Granosan N.I. generally enhanced 1he germination of seeds of the five smemer
vegetables.

INTRODUCTION

Orton {1926) and Doyer {1941) have drawn attention to the importance
of seeds a3 carrier of plant pathogens, However, little information is available
on the fungi and other pathogens borne on seads of summar vegetables in Wost
Pakistan. This information ia cbviously essential to assess the importance of
these organisms and to understaad the necessity of treating summer vegetable
seeds with fungicides to counteract the harmful effects of major seed-borne
organisms. The present investigation was undettaken to provide information
on the fungi borne on the seeds of summer vegetables in West Pakistan.

, The present paper reports a study of the fungi associated with seeds of
cortain summer vegetables through an analysis of samples of thess suamer
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vegetable sceds collected from different parts of West Pakistan, The harpaful
effect of these fungi on the germination of seeds and the affect of dressing seads
of summer vegstables with fnngir:ldas to countsract the harmfnl eﬁbct of these
fungi was also studied, '

REVIEW OF LITERATURE

The fungi ccenmming on sesds of cucumber (Cucemis satfvus), okra
{Hibiseus esculentus), tomato (Lycopersicum erculentim) and vegetable marrow
(Cucurbita pepe) have been studied in other countries of the world. No fungi
occurring on karela (Momordica charantia) seeds appear to have been reported.

Ellis (1951) reported Collerotrichum lagenarium on cucumber seeds,
whereas Cladosporium sp. was recorded on these seeds by Galatchyan (1937).
Schmidt (1938) and Groves and Skolko (1944) extended the host range of
Alternarta tennis to seeds of cucumber and also recorded Ciurvidlaria trifolit on
cucumber seeds, Schmidt {1938) reportad Glocosporium lagenarium om cucumber
soadde, whereas Tyner (1945) found cucumber sceds aa carriers of Fisaifum sp.

Silveira (1947) recorded Ascochyta abebmoschi from okra seeds, while
Taubanhaus (1935) reported Fusarivm vasinfectym from these seeds.

Aleock (1931) and Walker (1950) reported Didymella lycopersici on
tomate seeds. Boyd (1935) reported Phylophthora infesians and  Dolittle
(1948) isolated Altermaria soiani, Cladosporium fulvum, Fusarium sp., Eythium
sp, and Rhizoctonia solgn! from tomato seeds. Groves and Skolke (1544)
recorded Stemphylion sp. from seeds of tomato. Hawkins and Tisdle (1937)
reported Phoma sp. on tomato seeds while Kadow (1934} isolated Vertielitium
alba-atrum from these seeds. Kendrick {1944) and Martin (1933) isolated
Fusarium gp. from, tomato seeds, whereas Masseo (1914} reporfed ocourrence
of Macrosporiunt solani on tomato seeds. Samson (1938) recorded species
of Alternaria and Fusarium on tomato seeds.

Crosier {1942) reported Alterneriz sp. and Miriotleciella sp. from the
seeds of vegetable marrow. Groves and Skolke (1944) isolated Alternaria sp.,
Curvularia wrifolti and Stemphylfium botryosum from vegetuble marrow seeds,
whereas Tyner (1945} recorded Fioarium sambucinum from these seeds, '

Prevalence of Funpl Oconrring on Seeds of Smumer Vegetablea

The seed samples of five summer vegetables including cucumber (mwmnf.r
sativis), karela (Momordiea chavanrla), okra (Hibisens esculentus), tomato
(Lycopersicurn escwlantum) and vegetable marrow (Cucirbite pepo). were
analysed for the fungl present on their seeds. Samples of seeds of these
'ms:mblw were obtained from vegetable growers of Labore, anwnh,
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Montgomery and Quetts, and from seed merchants of Peshawar, Gujrt,
Lyallpur, Sargodha, Hyderabad, Karachi, Rawaipindi and Multan. While

seecl samples of the first four vegetables mentioned above were received from

the 12 localities mentioned above, thoss of tomato were received only from
Peshawar, Sargodha, Lyallpur and Karachi. Thus, the total number of samples
collected and analysed for these studies was 52,

One hundred seeds from each sample were plated on plaie agar medium

as such and the fungi isolated were transferred to potato-dextrose ngar. A
slrsilar lot of 100 seeds from each sample was disinfestsd with mercuric chloride

solption, washed in sterilized water and was plated on agar medivm. The

number of seeds giving out fungi in both cases was coutited and is summarised

in Table 1, Almost all the samples of the five summer vagetables studied were
heavily infested with fungi. The extent of infestation in cucumber, karela,
ckra, tomato and vegetable marrow seed samples ranged between 34 and 63,

53 and 63, 58 and 81, 53 and 61, and 52 and 71 per cent respectively, with an

average of 58.7, 57.8, 67.5, 56.8 and 60.4 per ceal. The noumber of disinfested

seeds which gave out fungi varied from 16 to 28, 21 to 35, 25 to 35, 27 to 35

apd 24 to 38 per cent in cucumber, karefz, okra, tomats, and vegsatable

mattow seeds Tespectively, with an average of i9.8, 26.3, 28.5, 31.8 and 30.3

per cent respectively.
TanLe L.—Number of seeds of cerlaln swnmer vegetables infested with fungl.

Number of seeds ~ Number of disinfested
Name of vege=  Number of giving out fungi when seads giving

table seeds. ﬁ:ltm ; :‘s plated as such out fungi
Range Mear Range Mean
Cugumber 12 54—03 58.7 16--28 19.8
Karela 12 53—63 57.8 2135 26.%
Okra : 12 s8-8l 67.5 2335 24.5
Tomato : h -4 3361 56.8 2735 -~ 3.8

Wegetable marrow 12 5371 &0.4 2435 30.3
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Fangl Tnfestiug the Seads of Sommer Vegetnhles

The fungi isclated from the séeds and their relative prevalence is given
in Table 2. The fungi isolated from the seeds of five summer vepetables
comprised apecies of Aspergtlius, Penicilthum, Rhizopus, Aiternaria, Fusarium,
‘Chastomium, Sclerothmn, Curviiaria and Helminthosporbam,  Species of
Crrviigria was isolated from cucumber seeds only, Chaetombun species from
karela seeds oniy and Helminthosporium sp. from tomato seeds only,  Sclerotium
sp, was isolated from karala, okra and vogetable marrow, whereas Fusarium
species was isolated from karéla, tomato and vegetable mayrow sgeds. How-
ever, species of Aspergiflus, Pentciilium, Rkizopus and Alterdarin were imolaed
from all the vegetables. :

Species of Asperglifus, Peniclliiiem and Rhizopus wore isolated from
seeds as such and wers not generally isolated from disinfested seeds of thase
vegetables, excopt that RAlzopus sp. was isolated from disinfested tomato seods.
However, Alternarin sp. was generally isolated from naturally infested and
disinfested seeds of all vogetables, except that it was not isolated from disinfagted
karelz seed. The fungi that predominated the isolates from disinfested seeds
of cucumber comprised species of Aifernaria and Curvularia, those on okra
comprised species of Aftermaria and Sclerosium, those on Karela comprised
species of Sclerotfum, Chaetomium and Fusarium, those on vegetable marrow
comprised species of Alternaria, Fusarium and Selerotfum, whereas those on
tomato comprised species of Fusqrium, Helminthosporium, Ahternaria and
Rhizopus. '

Effect of Seed-borne Fungi on the Germination of the Seeds

The effect of seed-borne fungi on the germination of seeds of summer
vegetables was studied in wooden trays, 18 %9 inches in size. The soil was
disinfested with 2 per cent solution of formalin at the tate of 1} Iba. per cabic
foot of soil. The soil was then coversd with water scaked guany bags for three
days and was then left ag such for another two days. The wooden trays were
then filled with this soil up to two-thirds of their height and were watered. The
seeds were sown when the soil moisture was just suitable for planting them,
The fungi isclated from the five summer vegetable seeds ware grown in 300 mL
conical flasks, A mixture of aerial hyphee and spores of the fungi isclated from
seeds of a particular vegetable wera taken in a little quantity of water and was
used to infest the seeds of that particular vegetable, Befora infesting the
seeds with seed-borne fangi, seeds of each of the five vegstables were taken
and disinfested with 0.1 per cent solution of mercuric chlorlde, Seeds of
vegetables thus infested with seed-borne fungi wers sown in trays at the rate of
twenty-five seeds per tray. Seeds of a particular vegetable disinfested with
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mercuric chloride and not infested with seed-borne fungi served as check. The
experiment was triplicated. The record on germination of seeds and mortality
of seedlings was taken and the results are summarised in Table 3,

The seed-boroe fungi reduced the germination of the seeds bf five
vegetables and increased the miortality of the seedlings from seeds infested
with these fungi. The germination of cucumber, kgrels, ckea, tomato and

vegetable marrow seeds was reduced to 20,0, 17.3, 38.7, 18.7 and 3.3 per cent

as againat 45.3, 49.3, 53.1, 50.7 and 48.0 per cent germination of seeds fres of
these fungl. The mortality of seedlings from seeds infeated with seed-bome

funigl ‘was 26.7, 36.2, 20.7, 35.7 and 0.0 in cucumber, karels, okta, tomato ard
vegetable tarrow seeds as against 17.6, 13.5, 12,5, 3.3 and 0.0 per cent mortality
respegtively from seeds of these vegetables free of these seed-borne fungi.

Effect of Seed-dressing Fungicides Against Sesd-borne Fungl

The effect of seed-dressing fuagicides on the germination of seeds of the
five summer vegetables was stndied in wooden trays 18 by 2 inches in size. The
following fungicides were vsed at their recommended rates.

TABLE 3.—Effect of seed-borne fungl on the germination of sdeds

and moriality of seedlings,

Seeds infested with seeds Ewds free of seed-borne
fungi.

: borne fungi.
Name of vegetabla
Germination Mortality Germination Mortality
{per cent) {per cent)  (per cent) (per cent)
Cugumber 0.0 C26.7 45.3 17.6
Karels ©17.3 46.2 49.3 13.5
Okra R.7 20,7 51.3 12.5
Tomato 18.7 35.7 50.7 5.3
Vegetable marrow 13.3 10,0 45.0 0.0

The seeds of a particular summer vegetable were disinfested with 0.1
per cent solution of mercuric chloride and wers {ater infested with a mixture
of inoculum from cultures of seed-bomne fungi isclated from that particular
vegetable. Seventy-five seeds of each vepstable thus infested were treated with
cach of the five fungicides: Granosan M, Arasan, Agrosan GN, Dieldrex and
Granosan NL Seeds infested with these fungi and not treated with fungicides
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perved as check. Seeds of vegetables thus treated were sown in wooden trays
at the rate of twenty-five seeds per tray. The experiment was tiriplicated.
The effsct of sced-dressing fungicides on the germination of infesied seeds was
recorded and is prescoted in Table 4.

TanLe d.—Effect of seed dressing fungicides on the germination of iqfested
Seeds of certalm suwrnmer vegelables.

Germination (per cent)

Fungicides

Karefla  Cucumber Okra Tomato Veétl:ablc
MAITOW
Grauosan M. o 72,0 5B.7 60,0 18.7 7.3
Arasan .. ®T %0 BT 6.0  8L3
Agrasan GN. 78,7 66.7 48.0 56.0 32.0
Dieldrex .. B3 73.3 61.3 34.7 66.7
Grunosan NL - 63,3 78.7 63.7 4.7 26.7
Cheok 40.0 "33 0.7 14.0 22.7
Least signiflcant differance:

at 5 per cent i 6.46 7.61 4,52 .88 9.84
at | per cent % 5.19 10,83 6.43 12.64 14,00

The germination of the seeds of the five summer vegetables was ganerally
enhanced significantly by the five fungicides tried, except that the increase was
non-significant by the use of Granosan M. on tomato seeds and Granosan NI,
on vegetable marrow seeds. Granosan NT., Arasan and Dieldrex wers the best
fungicides for cucumber, Dieldrex, Agrosan GN. and Arasan for karels, whereas
Arasan was the best for okra, and tomato and Arasan and (itanoian M, were
the hest fungicides for vegetable marrow seeds.

DISCUSSION

The prevalence of fungi borne on fifiy-two represcatative samples of
seeds of five summer vegetables including cucumber, karela, okra, tomato, and
vegetable marrow from West Pakistan has revealed that the seeds of thess vege-
tables were heavily infested with different seed-borne fungi. The infestation of
seeds varled from 34 to 63, 53 to 63, 58 to 1, 53 t0 61 and 53 to 71 per cent
it cucumber, karels, okra, tomato and vegetable marrow respectively. The
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disinfestsd seeds of thess vegetables gave out fungi in 19:5, 263, 28.5, 31.8
and 30.3 per cent casss tospectively. Nome of the sainples coflected was frea
of sead-borne fungi. ' S S

The fuagi isolated from seeds included species of Aspergilius, Pentelliium,
Rigzopus, Alternaria, Fusarism, Sclerotium, Chaelomtium, Curmdaric  and
. Helminthosporivm, Aspergitiur and Peniciliium species were not isolated from
dlsinfested sesds, whereas speciss of Rhizopus, Akernuria, Fusorium, Hebnin:
shosportunt, Chaetomuns, Curvilaria and Selerotium were isolated from infested
as well ag disinfested seeds. .

The seed-borne fungi reduced the germination of the vegetabls seeds
infestedt with these ssed-vorne fungi. In karela, germination wan reduced from
49.3 to 17,3 per cent, in cucumber fram 435.3 to 20 per cent, in okra from 33.3
to 38.7 per cent, in fommio from $50.7 to 18.7 per cent and in vegetable marrow
from 4% to 13.3 per cent, ' '

The germination of the seeds of the five summier vegetables was generally
enhanced sigoificantly by the five fungicides tried, except that the fncremid was
non-significant by the use of Granosan M. on tomato seeds and Graposan
NL on vegetable marrow seeds. Granosan NL, Arasen and Dieldrex were
the best fungicides for cucumber; Dieldrex, Agrosan GN, and Arasatr ROP
kgrela; whereas Arasan Wes the best for okra and tomato and Arssan and
Granosan M. were the best fupgicides for vegetable artow seeds. The regults
of the present investigation are in conformity With those of Taylor and Rupert
(1946) for cucumber, okra and tomato. No trial with fungicides appears 1o
have been reported on korels and vegetable marrow seeds. : '

The present jnvestigation o the prevalence of the fungi on summet
vegetable seeds is essentially exploratory, but has proved the importaonce of
the fungi occurring on SWmmMEr vegetable seeds and their treatment with seed-
dressing fungicides. Similar studics with othot summer vegetables are indicated.
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