https://doi.org/10.29321/MAJ.10.A03384

Madras agric, J. 81 (7): 202 =205, July, 1974,

Evaluation of Fungicides for the Control of - Stem “Rot
of Sunflower
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INTRODUCTION

Of the several diseases, stem rot
caused by Macrophomina phaseoli

(Maubl.) Ashby has been found to

cause considerable damage to sunflo-
wer and the pathogen also affects roots
causing root rot. This disease is assu-
ming very great importance in. Tamil
Nadu in recent years. Laboratory
studies were undertaken to evaluate
the efficacy of fungicides to inhibit the
growth of M. phaseoli in agar plates
and soil. The experimental results are
presented in this paper.

MATERIALS AND METHODS

The evaluation was made by pois-
oned food technique. The test chemi-
cals were benlate (methyl 1- (butylcar-

bamoylh 2-benzimidazole carbamate),

fytolan (copper oxychloride), brassicol
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(pentachloronitrobenzene), wet ceresan
(methoxy ethyl mercury chloride), lona-
col (zinc ethylene bisdithio carbamate),
cuman (zinc dimeth',rl,di:hincarbamate ).
captan (n-trichloro-methyl mercapto)-
4-cyclohexene-1, 2-dicarboximide), du-
ter (triphenyl stannous hydroxide),
thiovit (wettable sulphur as Barium
polysulphide, miltox (copper oxychlo-
ride + zinc ethylene bisdithiocarba-
mate) and difolatan (hetero cyclic . nit-
rogen compound). Concentrations of
10, 100, 250, 500, 1000, 2500 and
5000 ppm were tried for all. the fungi-
cides. The concentrations were made
on the basis of the weight of the fun-
gicide formulation and mixed in Rich-
ard’s agar medium. Twenty ml. of
medium were poured into each dish.
Inoculum discs of 4 mm diameter were
placed at the centre of each petri dish.
Suitable controls were maintained
without incorporating the fungicides.
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Treatments were replicated twice. The

diameter of mycelial growth was mea- |

sured after 36 hours. The percentage
of growth-inhibition was calculated by
the equation given by Vincent (1947).

The fungicidal efficacy under labo-
ratory conditions in the soil was tested
according to the soil fungicide testing
method described by Zentmyer (1955)
and Rushdi and Jeffers (1956) with
slight modification,

EVALUATION OF FUNGICIDES

Fine sandy loam soil was air-dried,
sifted through a 20 - mesh/inch sieve
and autocalaved for 45 minutes at a
pressure of 15 Ib in conical flasks on
two consecutive days. = Sterilized soil
was placed at the bottom of plastic
vials up to a height of two inch.An ino-
culum disc of 4 mm diameter was
placed over the surface, the disc was
then covered with half an inch of the
sterilized soil. The different fungicidal
concentrations were prepared in steri-

Per cent inhibition of myceiial growth of M. phaseoli in culture media

TABLE 1,
Inhibition per cent
Fungicide Concentration _in ppm
10 100 250 500 1000 2500 5000 Mean
?enlate 80.5 100 100 100 100 100 100 97.21
Fytolan 2.7 3.7 4.5 5.1 9.2 10,0 18.2 7.63
Brassicol 49.7 930 948 - 86.2 100 100 100 90.63
Wet ceresan 4.2 13M7 58.7 68.0 100 100 100 63.51
Lonacol 120 857 100 100 100 100 100 8539
Cuman 1.4 666 880 959 97.9 100 100 78.54
Captan 10.0 676 821 870 100 106 100 78.10
Duter 628 957 100 100 100 100 100 9407
Thiovit 268 294 404 535 562 7.1 80.1 51,07
Miltox 30.7 39.0 443 550 627 77.7 893 56,96
Difolatan 37.6 400 550 580 600 67.0 740 55.93
Mean . 28.94 57.67 869,80 74.43 8055 83.25 87.43
C. D. (P = 0,05)

Treatments 18.3

Concentrations 14.5

Concentrations and treatmants 48.2
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TABLE 2, Per cent inhibition of mycclial growth of M. phaseoli in soil”

e — i —

Inhibition per cent

Fungicica Concentratien in ppm
10 100 250 500 1000 9500 - . 5000 ' ‘Mean
Benlate 0 5280 671 856 100 100 - 100 7223
Brassicol 0 o 0 6.7 23.3 36.7 50.0 16.67
Wet cerasan 0 0 12.7 317 635 780 100 40.84
Lonacol ¥ a o 21.6 27.0 48 3 87.3 26,46
Cuman 0 0 o 0 20.0 61.7 80.0 24 .53
Captan o 0 o 10,0 30.0 73.0 100 30,43
‘Du-ter 0 0 i} 0 22,2 26.4 41,5 12.87
Mean 0 7.56 11.4 22.23 40,86 B0O.T73 B1.21
C.D.(P = 005)
Treatments - 0.08
Caoncentrations !‘.‘II.DB_
Concentrations and ftreaiments - 0.23

ized water. Ten ml of fungicidal
iolution were added on to the surface
)f the soil, Suitable controls were
naintained by adding sterilized water.
Fhe vials in each test were emptied
ifter 48 hours of incubation into a
wire net, the soil removed by washing
with sterilized water and the discs of
nycelium picked up with sterile fore-
seps and placed on Richards’ agar
nedium in petri dishes to determine
siability of the fungus. The amount
»f growth inhibition was calculated as

n the previous experiment,

RESULTS AND DISCUSSION

The inhibition of growth of M.
phaseoli in  culture medium is given

in Table 1.Benlate was highly effective
and even at 100 ppm, complete inhibi-
tion of growth was observed. Duter,

brassicol, lonacol, cuman, captan and
wet ceresan were also effective,

Among the fungicides fytolan, thiovit,
difolatan and miltax were less effective
even at 5000 ppm.

~In order to find out the difference
in toxicity of fungicides in soil from
those ‘observed in poisoned food
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technique, an experiment was carried
out with seven fuugicides, eliminating
the fungicides which were less effec-
tive in poisoned food technique
(Table 2) It was evident that the
toxicily of the fungicides was much
reduced under soil condditions. Benlate
was highly effective among the fungi-
cides tested and at 1000 ppm complete
inhibition of growth was observed.
The next best fungicides were wet
ceresan and captan, the percentages of
inhibition being 63.5 at 1000 ppm and
73.0 at 2500 ppm, respectively. The
other fungicides viz,, duter, brassicol,
cuman and lonacol were less effective.
In general the fungicides at higher con-
centrations were more effective in in-
hibiting the growth of M. phaseoli
than at lower concentrations.

The relative efficacy of several
fungicides for inhibiting the mycelial
growth of M. phaseoli in culture media
and in soil was investigated. Only
benlate was highly effective.
other fungicides like wet ceresan and
captan were moderately effective.
Some of the fungicides which were
effective in media were not effective
in soil. Benlate was also reported to
be effective in reducing the incidence
of root rot on groundnut incited by
M. phaseoli besides inhibiting the
growth in vitro (Shanmugam and
Govindaswamy, 1973).

It was further observed that the
amounts of the fungicides ieguired for
inhibition of the fungus in the soil
were higher than those required for
inhibition in the culture media under
the poisoned food technique e. g.,
complete inhibition of mycelial growth

The *
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by benlate was obtained at 1000 ppm
in soi! as against 100 ppm in culture
media and likewise the respective
figures for wet ceresan were 5000 ppm
in soil and 1000 ppm in culture
media. Similar differences were ob-
served in case of Rhizoctonia soloni
(Rushdi and Jeffers, 1956 ) and Scle-
rotium oryzae (Misra and .Das, 1967)
and have been attributed to the solu-
bility of fungicides, chemical reactions
and the unfavourable pH of the soil.
The results are of considerable value as
it becomes evident that the laboratory
method of evaluating fungicides by
the poisoned food technigque is not
always adequate to find out their effe-
ctiveness against M. phaseeli, which
is soil borne.
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