FUNGI OCCURRING ON SEEDS OF CERTAIN WINTER YEGETABLES
MAHMOOD AHMAD MALIK aNp ABDUL GHAFOOR KAUSAR"

Minety-Tour samples of seedi of seven winter vegeiablex analyned in
the present investigation wers highly infested with fungi. Average
infestation in cabbage, cacrot, canlifiower, pea, radish, spinach and
turnip eccds was 610, 811, B4.0, 63.5, Bo.7, 0.6 and &3.7 per cent
respertively, wherean the average number of disipfested seeds which
gave out fungi on iolation was rg.0, 40.9, 25,3, 22.1, 198, 355 and
175 per cent respectively.

The fungi selaved from the seeds comprised speciea of Peridifivm,
Arparpilius, Alernaric, Mucor, Fusariem, Sfdzecionio,  Helmintogborin
and Chrvalaris,  Spocics of Pesicillicn, Aspergidiug, Alternarda and Muror
predominated the isolates from naturally infested seeds, However,
specicd of Aspergillus, Peecillivm and Musor were ot Dsplated from dis-
infested seeds of theae wvegetables. Specics of Furarivn, Alfermaris,
Rhigocinniz and Helninthosperium predominated the iaclates from disinfested
seode,

The seed-horne fungl isolated (ora disinfested sesds reduced the
germination of seeds of the seven winter vegetables. Treatment of
aseds of these vegetebles with Arasan, Cerssan, Ceresan NI, Agrosan
GN and Dieldrex significantly enhanced the germination of the treaied
aeed,

INTRODUCTION

Fungi borne on the seeds of winter vegetables have not been adequately
studied in West Pakistan. Treatment of vegetable seeds with Fungicides for the
conitol of seed-borne diseases is a routine agricultural practice in advanced
countries of the world (Walker, 1948). However, the need and importance
of treating végetable geeds with fungicides has not yet been recopnised in
Pakistan. This is due to inadequate information on the extent nf infestation

of vegetable seeds and their harmful effect.

Yunis and Kausar (1966} studied the fungi infesting seeds of five summer
vegetables, the extent of their infestation, the harmful effect of seed-borne fungi
and the effectiveness of seed dressing fungicides in counteracting their harmful
effect. The present investigation was undertaken to provide similar informa-
tion in respect of seven major winter vegetables.

The present study comprised a survey of the fungi associated with seeds
of seven winter vegetables through an analysis of samples of seeds of these
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vepetables collected from different places in West Fakistan, The fungi jsolated
from seeds of these vegetables were studied for their harmful effects on germing-
tian of the seed. The effectiveness of seed dressing fungicides for the control
of these seed-borne fungl was slso investigated, The present paper reporis
the results of this investigatiop.

REVIEW OF LITERATURE

Orton (1926) and Doyer (1941) have deawn attention to the impertance
of seed as carrier of diseases of vegetables, Walker (1948, 1950, 1952) and-
Leukai {19458} have suggested different treatments to minimise losses caypsed
by different seed-borne fungi. '

Fungi reported on seeds of cebbape include species of ARternaria,
Penteiltium, Curvularia, Sphoeronemsa, Botrytis and Phomg (Atkinson, 1950
Aleock, 1931; Crosier, 1942; Doyer, 1941; Walker, 1948, 1952; Henderson,

1913}

Species of Afternaria and Curvulariz have been recorded from the seed
of cauliflower (Atkinson, 1950; Neergaard, 1945; Groves and Skolko, 19448),
whereas species of Sclerorinia, Stemphylium, Alernoria, Cercospora, Trichpe
cladiim and Phoma were isolated from carrot sceds (Alcock, 1931; Doyer, 1941;
Hooker, 1944; Groves and Skolko, 1944a, 1946; Porter, 1940}, : '

Fungi recorded on peas included species of Fuserfinm, Curvidaria, Clados-
porium, Sclerotinta, Trichoderma and Corfichin sofani (Crosier, 1935, 1942;
Snyder, 1932; Groves apd Skolico, 1946 Neergaard, 1945y, Walker {1948,
1952) suggested seed treatment for minimising the losses causfed by
Mycospheerclia pinades and dscochyta pisi.

-Species of Ramudarta, Colletotrichum, Alternaria, Fusarium, and Helmin-
thosporium have been reported on radish seeds (White, '1943; Schefer, 1950;
Groves and Skolko, 1944b; Surya Navayan and Bhome, 1961; Atkinson, 19503,

j Corprinus lagopus, and species of Fusormumt, Phomy, Colletotrichum,
Cortcium, Afternarie and Aspergifhes were reported from the seeds of spinach
{Crosier, 1935, Doyer, 1941; Neergaard, 1945, Surya Narayan and Bhome,
1961}, whereas species of Alternarla, Aspergiifus, Curvularia and Phomg lingam
were recorded on seeds of turnip (Gibbs and Brien, 1934; Groves and Skolko,
19445, 1945; Surya Narayan, 1961). i )

. RESULTS AND DISCUSSION

.- Minety-four seed samples of seven winter vegetables including cabbage,
caulifiower, carrot, pea, radish, spinach and turpip collecied from seventesn
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different ptaces in West Pakistan were apaysed for the presence of fungi borne
externally and internally.

Two methods of isclating fungi present on the seeds were used, Omne
hundred seeds from each sample were plated as such on potato-dextrose agar
to study the fungi occurring on the surface of the seed.  Ancther one huadred
peeds were surface disinfested with 0.1 per cent mercuric chloride solution
for 1 to 11 minutes and were plated on potato-deatrose agar. Fongi coming
out of seeds were transferred to potato-dextrose agat slants for further growth
and identification.

Extent of Tnfesiation

Ninety-foyr samples of seeds of seven winter vegetables analysed for the
presence of fungi on the seeds were highly infested with fungi (Table 1), The
extent of infestation in cabbage, carrot, caulifower, pea, radish, spinach and
. turnip in differant samples ranged between 36 and 67, 70 and 96, 42 and 92,32
and 73, 48 and 86, 56 and 80, and 28 and §5; with an average of 61.0, Bl.l,
64,0 63.6, 60.7, 70.6 and 63,7 per cent respectively. The number of disinfested
seeds of these vegetables which gave out fungi varied from 0 to 38, 35 to 56,
0 to 50, 0 to 45, O to 35, 22 to 44 and O to 38; with an average of §9.0, 40.3,
25.3, 22.1, 19.8, 355, and 17.5 per cent respectively.

TABLE |.—Prevalence of fungi isolated from naiurally infested and aurface dis-
infested seeds of certaln winter vegetables.

Samples  Number of seeds  Number of disinfested
Vegetable seed analysed  giving out fungi seeds giving out fungi

Range Mean Range Mean

Cabbage e 3 56—67 61.0 (0—38 19.0
Carrot i 16 70—590H 81.1 35356 40.3
Cayliflower o 17 42—92 &4.0 0—30 25.3
Pea- id k4 £2—173 63.6 c—4s 2.1
Radish . 14 48—8a 6.7 0—35 19.8
Spinach i 15 56—=80 0. % 2i—44 35.3
Turnip =t 15 28—85 &3.7 0—38 17.5

Fungi Infesting Sceds and their Prevalence

The fungi isplated from nafurally infested and disinfested seeds of seven
winter vegetables and their prevalence are summarised in Table 2, The fungi
isolated comprised species of Pentctilium, Aspergliius, dlternaria, Mucor, Fusa-
riwn, Rhizoctonia, Helminthosporium and Curvylaria,
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TABLE . —Percentage of fimg! isolated from naturelly infested and disinfested
seeds of certaln winter vegetables.

Percentage prevalence of the fungi isolated

. &, .
% § 2 & & 2 3 & @
4t Bt B3 3 H 15
Z 2 2 5 ¢ 5 § §.% 8§
g =2 POt 0§ § ¥ g4 £ %
¥ 2E E § 5 3 £ 358 &
$ Z g ¥ & = & S S O
Cabbage  Matuorally 7.2 MR 108 9.0 Q00 59 272 0.0
infested
Disinfestad ¢cdg 00 ¢0 3.8 189 2.6 3l.8 0.0
Carrot Naturally 32,1 3.3 .0 2.5 0.0 00 8.6 0.0
infested :
Disinfested o0 00 00 &4.5 0.0 0.0 355 0.0
Caulifiower Naturally 251 260 139 6.9 0.0 0.0 2358 4.5
infested
Disinfested o.c 00 O.¢ 4(.5 158 0.0 340 &.7
Pea Naturally 2801 233 2249 2.7 00 346 193 0.0
infested
Disinfested 0.0 0.0 0.0 48.4 21.7 [1.B !5.1 Q.0
Radish Maturally 222 29,3 1001 34 1.8 44 21,8 0.0
infeated S
Drisinfested o0 00 00 4.5 263 315 257 0.0
Spinach MNaturally 27,7 ™7 11,3 0.0 8.6 5.7 174 0.0
infested
Disinfested 00 00 00 4567 21,2 00 321 0.0
Tutnip Naturally 258 27,2 146 3.1 00 00 21.5 1.8
infested
Disinfested 90 6.0 0.0 3.9 148 0.0 3.7 8.3

Species of Peniciliium, Aspergitfus, dlterngria, and Mucor predominated
the isolates from naturally infested seeds of all vegetables plated as such, and
constituted 94.1, 97.5, 88.6, 93,7 90.2 and 85.7 per cent of the isolates in
samples of cabbage, carrot, cauliflower, pea, radish and spinach respectively,
The remaining isolates comprised species of Fusarium, Rhizoctonia, Helmin-
thesporion and Curvulariz, Cwrvplarfa sp. was isolated from seeds of
cauliflower and turnip only, whereas Helminthosporiim sp. was isolated from
seeds of cabbage, pea, radish and spinach, Fusarium sp. was isolated from
seeds of carrot, cauliflower, pea, radish, end turnip, whereas Rhfzocfonia sp.
was isolated from radish and spinach seeds.

Fungi jsolated from disinfested seed comprised spgcies_.'of Fusarium,
Rhlzoctenia, Helminthosporium, Alternerta, and Curvulario, Specics of Asper-
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gilus, Penicillium and Mucor were not isolated from disinfested seeds of these
vegetable samples. This indicated that these three fungi which constituted
66.9, 8.9, 4.4, 68.5, 63.8, and 67.6 per cent of the fsolates fromy the natutally
/infested seeds of these vegetables were essentially surface contaminants.
Curvidaria sp. was isolated from canliffower and turnip seeds only, However,
specics of Fusarhum, Alternaria, Rhizoctonia and Helminthosperium predomis
nated the isointes from disinfested zeed of all vepetables, Species of Fusarium,
Rhizoctonia and Helminthosporium together constituted 64.4, 64.5, 60.0, 81.9,
74.3, 68.9 and 63.1 per cant of the isolates of samples from cabbage. carrot,
cauliflower, pea, redish, spinach and turnip seeds respectively, wheress species
-of dlternaria comprised 31.6, 35,5, 34.0, 18.1, 25,7, 32.1, 36.9 per eent of the
iolates from the vegetables. Species of Fusarfum and Alternaria were isolated
from the seeds of the seven vegetables. Similarly, Rhizoctonia sp. was isolated
from seeds of all vegetables except carrot, However, Helminthasporium sp.
was isclated only from cabbage, pea, and radish seeds. \

TavLe 3. —Effect of seed-borne fungi on the permination of seeds of certain winter

vegeiabies
Emergenee of the seed of the vegetables

Fungi ipfesting - - :

the seed Cabbage Carrot Caulifiower Pea Radish Spinach Turnip
Alternarta sp. 12 19 4 12.5 12 12 14
Fusartum sp. 11 11 14 12 13 12 15
Rhizoctonia sp. 12 — 14 12.5 12 12 14
Helvinthospo- ;

Fiumt 5p. 12 —_ e 14 11 12 —_

~ Curvatgria sp. o= —_ 15 —_ —_ — 14
Check 38 26 45 38 15 33 42
Least significant
erénge at

Spercentlevel 0.55 029 0.4 044 0.7 0,25 0.7
1percentlevel 0.75 0.41  0.67 0.6 1.08 D035 09

Effect of Seed-borne Fungl on Germination of Seed

The effect of fungi isolated from disinfested seed on the germination of
aceds of seven winter vogetables was studied in wooden trays, 18 X9 inches in
size. The wooden trays were filled with soil autoclaved for 30 minutes at
120°C. at 15 Ibs. pressure ],'ier inch. Fifty surface disinfested seeds of seven
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winter vegetables were infested with fungi isolated from seeds singly and were
planted in the soil in wooden trays.. The sxperiment was run in quadruplicate.

The fungi isalated from disinfested seeds of seven vegetables reduced the
germination of the seeds of seven vegetable significantly {Table 3). Ia general,
species of Fusarium, Rhizocionia, Altermarin, Helminthosporium and Curvularia
were harmful in that order.

Effect of Seed dressing Funpicldes on the Germination of Seeds

Five lots of fifty seeds of cach of the seven winter vegetables infested
with seed-borne {ungi were treated with five fungicides {Arasan, Ceresan, New
Improved Ceresan, Agrosan GN, Dieldrex) and their germination wae studied
in wooden rays filled with avtoclaved soil. The sixth lot of fifty seeds of cach
vegetable infested with seed-borne fungi was sdwno as such to serve as éontrol.
The experiment was run in thres eeplications.

TABLE &4: Effect of treatment of infested seeds of seven winter vegetablés with
Fungicldes on the gertaination af seed.

Emesgence of infested seed treated with fungicides

Fungicidal Cabbage Carrot Cavli- Peas Radish Spinach Turnip
treatment Hower
Arasan . 38.8 292 44.0 44.0 41 .8 34.3 43.7
Granosan 38.5 28.7 43.5 436 40,7 3.5 4.7
Granosan Ni 38.5 2717 42,7 43.1 40.3 32.8 42.7
Agrosan GIN 33,2 2.7 42.7 43.0 40,32 2.8 41.8
Disldrex .0 7.0 427 43.0 40.3  32.7 4L.7
Untreated check 11.7 10,0 14.1 12.% 12.2 12.1 14.5
Least significant
difference at
Spercentlevel 0,25 0,10 0.21 .21 1.0 0,18 C.15
1 per cent level 0.34 J.23 0.29 o.29 1.2 0.24 .23

Treatment of the seeds of the seven vegetables with the five fungicides
improved the germination of seed significantly {Table 4). Arasan proved to
be the best fungicide followed by Granosan M, Granosap NJ and Agrosan GN.
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