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Abstract

All the five fungicides namely benomyl,bavistin,captan,thiram and thiobendazole inhibited the growth of all the pathogenic
seed tested (A/ternaria alternate, Aspergillus flavus, Colletotrichum lindemuthianum, Fusarium oxysporum , F. Semitectum
and Macrophomina phaseoli) at different concentration(1000ppm,100ppm,10ppm,1ppm).When they were incorporated in
the media, thiram was most effect and bavistin considerably reduced the growth of most fungi . Alternaria alternate,
Aspergillus flavus, Colletotrichum lindemuthianum, Fusarium oxysporum, F. semitectum were eliminated from the seed
treated with thiram. In the present study thiram was most effective fungicides followed by bavistin,captan, benomyl and

thiobendazole.

Key Words : Vigna sinensis, Seed-borne fungi, Fungicides, Chemical Controls.

Introduction

The present investigation hsas been undertaken to
study of the control measures for seed disorders of Vigna
sinensis (Linn.) belonging to family fabaceae. For the
protection of seed against pathogen a range of chemical
procedure have been adopted. Seed coat mycoflora is
responsible directly for the decay of the seeds or indirectly
for the weakening of the seedling.

Chemical control of seed —borne mycoflora has been
studied by many worker in our country.(Chohan and
Kaur,1975; Rai and Singh, 1976; Shrotri et al., 1985;
Narayanappa and Sohi, 1995; Kumar and Singh, 1996;
Solanke et al., 1997). They observed that treated seed
retained sufficiently higher viability without any phytotoxic
effect than untreated seeds. Saharan and Gupta (1972)
stated that pathogens carried internally as well externally
and can be successfully controlled by seed treatment.
Diamond and Horsfall (1955) stated that chemical method
of control of seed- borne disease has many advantages.
The important advantages of such seed treatment is that
while every seed has some chemical on it ,less chemical
is used per acre than would be needed for a conventional
spray dust treatment (Potter et al.,1956). Fungicidal
application prior to storage of seeds has been shown to
improve germination and reduced seed infestation (Nene
and Agarwal,1969).

Material and Methods

During the course of study the seed sample were
collected from the farmers from different places in meerut
Namely- (1) Abdulapur (2) Datawali (3) Dorli (4)
Gesupur (5) Kaili (6) Mawana (7) Rasana.

Datawali sample of the seed were used in the trial,
due to higher incidence of the pathogens.

Chemotherapy

A) Effect of fungicides on the growth of Fungi in
vrtro

Considerable work has been undertaken to control
various plant diseases by using fungicides and is
considered to be the best popular method.With this
view,most popular and easily available fungicides, viz.
Benomyl (Benlate), Bavistin (Carbendazim), Captan(N-
trichloromethly thio-cyclohexene, 1,2 dicarboximide),
Thiram (Tetramethyl thiram disulphide) and
Thiobendazole (Tecto) were selected for the present study.
The efficacy of these fungicides on the growth of each
fungus was tested under laboratory condition, with
different concentrations, viz. 1000ppm, 100ppm, 10ppm,
Ippm. Required amount of different fungicides in 20%
ethanol was added separately to the Czapek’s agar
medium. The medium was poured into sterilized Petri
dishes. Each Petri dish was inoculated by mycelia



Dr. Deepti Sharma

973

Tl 01 80 $0 €0 §T 0C ST 01 L0 91 ST Tl 80 €0 | wdd I
01 80 $0 €0 €0 I'l 01 80 $0 $0 Tl 01 80 $0 70 | wdd o1 (opuky L)
80 20 20 10 10 01 80 $0 0 - 01 $0 20 - - | wdd 001 weny,
€0 0] - - - - - - - - - - - - - | wdd o001
43 §T 0C 91 01 e §T 0C ST 01 §T 0C 0C Tl g0 | wdd I
8T 0C 8T Tl L0 §T 0C ST 01 $0 0C ST Tl 01 §0 | wdd o1 (0109 V)
- - - - €0 0C ST 01 $0 20 ST 01 $0 - - | wdd 001 |9[0ZEPUAqOIY L,
- - - - - 80 S0 - - - - - - - - | wdd o001
61 ST Tl 01 90 e §T 0C 8T | Tl 0€¢ Tt 0C Tl 01 | wdd I
ST €1 I'l 60 $0 §T 0C 8T ST 01 8T ST 01 80 §0 | wdd o1 werder
€1 Tl 20 - - 01 - - - - 01 80 $0 20 - | wdd 001
01 80 20 20 10 - - - - - - - - - - | wdd o001
§T IC 0C 8T 60 0t 0€¢ §T 0C Tl 0€¢ 9T Tt ST Tl | wdd I
0C 8T ST Tl 60 0€¢ Tt 0C ST 01 0€¢ 0C ST 01 g0 | wdd 0l | (unzepuoqre))
Tl 60 90 S0 €0 I'l I'l 01 01 80 0€¢ 0C Sl 01 §0 | wdd 001 unsiaeq
20 20 - - - 20 20 - - - 80 S0 - - - | wdd o001
6C €T IC 8T 01 0€¢ 0C ST 01 80 0C 8T ST 01 g0 | wdd I -
IC 8T ST €1 80 0C ST 01 80 $0 91 vl 01 80 §0 | wdd o1 =
: . . : , , , , , , 1Agouog
81 Tl Tl 01 90 0 20 - - - 20 20 10 - - | wdd 001 -
- - - 20 20 - - - - - - - - - - | wdd o001 g
€' I's 8y 6'€ 61 9 'S Sy (IX §T 0°S 0 0y 0€ 07 | <<<<ionuo) o
nL 09 ns Wy | pig nL 09 ns Wy | pIg nL 09 we Wy | pIE | <<<<sAeq
wmnuviypniapul] wmniyo1403aj]o;,) mE;S\ MRNNNM&NQ&\ vIDULIID DIIDUAIJ] Y
13unyg

"I3UNJ 9UI0Q-Paas WOS JO (WD) YIMOIT [eIPLI Y} UO SIPIOISUNJ JO SUOHBIUIIUOD JUIFIP JO 103 | dIqeL




974

Chemical Control of seed borne mycoflora of Vigna sinensis

8T §T 0C 8T ST §T ST Tl 80 $0 0€¢ Tt 8T Tl §0 | wdd I
0C Sl Tl 01 80 01 01 80 90 20 LT 61 LT 60 §0 | wdd o1 (opuky1)
1 01 80 €0 - 0 €0 70 - - €1 Tl I'l 90 v0 | wdd 001 WwenlL
- - - - - - - - - - Tl I'l I'l S0 0 | wdd o001
0€¢ §T 0C 0C 8T 0C 8T ST 01 01 43 v'T 8T I'l L0 | wdd I
0C 8T ST Tl 01 ST 01 60 L0 $0 8T 8T 60 L0 €0 | wdd o1 (0131, $V)
01 80 80 S0 20 80 80 90 $0 €0 80 90 $0 $0 70 | wdd 001 |9[0ZEPUAqOIY L,
0 €0 €0 €0 20 - - - - - 80 S0 0 20 0 | wdd o001
0€¢ §T §T 0C 8T §T €T 0C ST 80 9C €T 0C 91 60 | wdd I
§T 0C 91 I'l 60 0C ST 01 80 S0 | vl I'l 60 90 | wdd 01 werden
ST 01 L0 90 $0 Tl 01 80 $0 20 ST I'l 60 $0 70 | wdd 001
- - - - - - - - - - S0 20 - - - | wdd o001
$0 10 - - - e 8T Tt ST 01 $0 €0 20 20 1o | wdd I
- - - - - 0C 81 91 01 80 40 40 - - - | wdd 0l | (wizepuaqre))
- - - - - 8T 8T ST 01 0 wdd o1 unstaeg
- - - - - - - - - - - - - - - wdd 0001
43 0€¢ §T 0C ST e 9T 61 01 $0 6C 9T §T €1 60 | wdd I
§T 0C ST I'l 01 §T 0C 0C $0 €1 61 Tl 60 L0 §0 | wdd o1
[Awouag
8T 8T vl 90 $0 8T 8T 91 S0 S0 01 80 90 €0 €0 | wdd 001
60 80 80 90 S0 80 80 90 20 €0 - - - - - | wdd o001
SS | SS | SP | S€ | 0T | SS | Sy | S€ | ST | SO0 | €S |9V | S€ | €T | ST |<<<<Ionuo) suonex
L L) [[EIS ny pig PL 09 [[EIS ny pig PL 09 ns mwy pag <<<<sheq -uddu0)

wntodsdxo wnravsn,y

WiNoJ1IS WNIIDSH,J

noasvyd vutuoydoovpy

"I3UNJ 9UI0Q-Paas WS JO (WD) YIMOIT [eIPLI Y} UO SIPIOISUNJ JO SUOHBIUIIUOD JUIFIP JO J09PH T dlqeL




Dr. Deepti Sharma

*so|dwes JO SUJUOL 8} SB10UBp 9PUB G''E'Z'|

9L

9L

89.(98L

9L

G9/|8'GL|€9L

69L

ViL

A7)

Az

SyL | OL

9L

8'GL

6L

8'GL | 0L

G9.L

69L

LL

€9.

Gl

1'9L €9/

Gl

9L

8L

G8L

6L

6L

spass
Jo uoneujuieb
ebejusalod

W

Gt | L9

vl

A

vG |96 (L1

1445

6¢l

8¢

Gyl | 8

g8

1445

88

cl

€al

€l

9

x4

90¢

8'8¢

g9

g8l

86l

9

~

16uny jo
80UBPIOUI [BJO]

0l

vl

€l

€l

salads
|ebuny fejo;

G0

€0

G6 | G0

G0

G

gl

gl

G0

snzjyue
sndoziyy

G0

€0

€l

G0

G0

gl

‘ds wnjpousd

G0 | |}

¢0

¢0

€090

G0

gl

Jjoasoyd
euiioydoueyy

¢0

ol |l

gl

wnjos)iuies

¢0

44

g0 |}

SO |1

gl

gl

wniodsAxo
wnuesn4

elowens)q

G0

G0

€0

G0

sisusjjesne
elgjsyoaiq

G0

G0

X4

G0

gl

G0

G0

gl

14

ejeun|
eugnfingy

¢l

wnieqiay
winiodsopej)

G0 | 1

G0

G0 gl

vl

G0 | 1

gl

gl

snalieyy

G0 | -

G0

gl

€ -

gl

gl

IMOPAS "y

gl |9l

gl

gl

14

gl

14

Gc | €

14

G¢

gl

14

G¢

Ggg

G¢

G¢

Jebiu 'y

G0 | 1

G0

G0

Gy

g9

Ggg

4%

snfoy
snypbiedsy

G0

| |

G0

g0 |91

gl

9¢

Gy

jeulole
eleuIg)ly

v | €

S|y |€

v | €

G |V

v |€

eIo)0IAW

wedy ajozepuaqolyl ueydesn upsiaeg |Awouag |oJjuoy

syjuoly abeloyg

975

"SOPIOIZUN] JUSIPIP YA PAjea) SIsuau1s vudl JO Spaas wolj podo[oAdp SAIUO[0I [e3uny Jo Joquny : € d[qeL,



Chemical Control of seed borne mycoflora of Vigna sinensis 976

disc(S5mm disc) separately with 7 days old cultures of
Alternaria  alternata, Aspergillus  flavus,
Colletotrichum lindemuthianum, Fusarium
oxysporum, F. semitectum and Macrophomina
phaseoli. The Petri dish were kept in an inverted position
so the fungus was in direct contact with poisoned medium.
The medium with 20% ethanol without the fungicides
was also inoculated with the above mentioned culture
which served as control. Diametre of the colony was
measured up to 7" standing from the 3™ day of the
inoculation(Nene, 1971).

B) Seed treatment by the Fungicides

In order to study the efficacy of the fungicides to
eliminate seed-borne fungi of Vigna sinensis seed were
treated with the above fungicides separately. Each lot
was treated with the fungicides (0.2% bavistin, 0.2%
benomyl, 2% captan, 0.2% thiram and 0. 2%
thiobendazole) separately by shaking the seeds with
fungicides in a conical flask on a rotary shaker for 20
minutes. The sixth lot was not treated with fungicides
served as control. All the sample were stored in wide
glass jars, plugged with cotton wool to exclude the entry
of insects and to prevent the free movement of air and
stored for 6 months at room temperature(25 to 30).
Samples were drawn at monthly intervals to study the
microfungi associated with the seed and the germination
percentage of seeds.

Results

A) Tables land 2 shows that all the 5 fungicides
inhibited the growth of these taken fungi when they were
incorporated in the medium at different concentration.
Even at lowest concentration (i.e. 1 ppm) of fungicides,
Significant inhibition of growth of fungi as compared to
the control was observed. Thiram and bavistin were most
effective to control the fungal growth. The growth of
Alternaria alternate was completely checked by benomyl,
captan and thiram at 1000 ppm concentration. Growth of
Aspergillus flavus was stopped by thiobendazole .
Inhibitory effect of Macrophomina phaseoli was
noticed by benomyl and captan. Most effective fungicides
against M. phaseoli was bavistin. At 10 ppm
concentration of bavistin completely checked the growth
of Fusarium oxysporum.

B) Table 3 revealed that when seed were kept after
treating with fungicides, the mycoflora on the seed was
reduced. In control set, it was observed that there was
increase in total percentage of incidence of fungal
organism with advance of storage period up to 6 month,
but mycoflora gradually declined on fungicides- treated
seeds storage with advance of time and after 4 months

of treatment of seeds, the mycoflora declined sharply on
the seeds. Thiram proved to be most efficient fungicide
to reduce the seed-borne fungi on seeds. Besides this
fungicide, bavistin and benomyl were effective on seed-
borne fungi. All the fungicides were effective in
preserving the viability of seeds. Thiram maintained the
maximum percentage of seed germination level.

Discussion

It was noticed that (table 1, 2) Thiram and Bavistin
considerably reduced the growth of most of fungi.The
efficacy of thiram in inhibiting the growth of 4. flavus in
groundnut seed has been reported by Chohan and Gupta
(1970). Similar effect of thiram was reported on
Alternaria sp. and Rhizoctonia sp. on seed of Phaseolus
aureus, Lens esculentus and Vigna variegate by Suhag
and Suryanarayana (1976). Agarwal and Singh (1974b)
have reported that 0.2% thiram completely inhibited the
growth of Alternaria tenuis, Curvularia lunata,
Cephalosporium sp., Helmintho sporium tetramera,
Macrophomina sp. In jute seeds. Sharma and Basu
Chaudhary (1975) stated that thiram at 20% ppm
completely in inhibited the growth of of Alternaria
alternate, C. lunata, Acremonium sp., Drechslera
rostrata, F. equiseti in pearl millet seed. In Invitro
investigation growth of F oxysporium was eliminated
completely by captan, but on treated seed with the
fungicides growth of the fungus was only reduced
(table3). However, these were eliminated completely by
bavistin and thiram.

Seed deterioration due to various seed-borne
mycoflora is a common feature under faulty condition of
storage leading to loss of seed viability. The effect of
seed treatment prior to storage appeared to offer a certain
amount of protection during storage.

In the present work, the fungicide thiram afford
effective protection to the seeds. The viability of the
fungicides treated seeds were found to be higher than
the untreated seeds. The reduction in germination in the
control indicated that fungicides used as seed treated have
no phytotoxic effect leading to the loss of viability ( table
3).

Aknowledgement

The author are thankful to the Head of the Botany
Department Meerut College Meerut for his constant
help and for providing laboratory facilities.

References

Agarwal , V. K. and O.V. Singh (1974b). Seed-borne fungi of
jute and their control. Indian Phytopath, 27 : 651-652.



977 Dr. Deepti Sharma

Chohan, J. S. and V.K. Gupta (1970). Seed-borne fungi and
seed health testing in relation to seedling disease in
groundnut. Tenth Int. Seed Path. Workshop Delhi : ICAR.

Chohan, J. S. and J. KAUR (1975). Seed mycoflora of sunflower
and control of seed-borne pathogen. Indian J. Mycol. &
Plant Pathol, 5:210-211.

Diamond,A.F. and J.G. Horsfall, (1955). Fifty years of fungicides.
Ann. Appl. Biol., 42 : 282-287.

Kumar, K. and J. SINGH (1996). Fungiassociated with winged
been seeds —their nature,effect and chemical control. Indian
J. Mycol. & Plant Pathol., 26 : 1119-22.

Narayanpaa, M. and H.S. Sohi (1995). Seed mycoflora of
marigold and its control. Indian J. Mycol. & Plant Pathol.,
15:283-286.

Nene, Y. L. (1975). Annual Report of ICRISAT 1975-1976, PP.
88.

Nene, Y. L. and V. K. Agarwal (1969). Influence of fungicides
seed treatment on emergence and yield of pea var. bridger.
Pesticides., 3:15-17.

Potter, C., M.J.R. Healey and F. Raw (1956). Studies on the
chemical control of wireworm (Agriotes spp.). L. The direct
and residual effects of BHC, DDT, DD and ethylene

dibromide. B ull. Entomol. Res., 46 :913-923.

Rai, B.and D.B. Singh (1976). Seed mycoflora of barleyand its
control by means of fungicides. Proc. Indian Natn. Sci.
Acad. Sect. B.,42 :311-317.

Saharan, J.S. and VK. Gupta (1972). Control of collar rot of
soyabeen with fungicides. Indian J. Mycol. & Plant
Pathol., 3:215-217.

SHARMS,J.R. AND BASU CHAUDHARY,K.L.
11975.Assessment of seed mycoflora of pearl millet and
their control. Indian Phytopath. 28 :388-396.

Shrotri, S.C., J.S. Gupta and R.N. Srivastva (1985). Seed-borne
fungi of Calen dula officinalis and their control. Indian
Phytopath. 38 : 142-143.

Solankee, R.B., S.S. Kore and S.N. Pensalar (1997. Effect of
fungicidal treatment on seed viability and mycoflora during
storage of sorghum . Indian J. Mycol. & Plant Pathol.,
27:297-298.

Suhag, L.S. and D. Suryanaryan (1976). Some aspect of seed
health testing with respect of seed-borne fungi of pulses
crop grownin Haryana. . Indian J. Mycol. & Plant Pathol.,
6:32-36.



