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ABSTRACT

From & study lo fix the axact site of nfection, it was found that the hypocotyl ol
groundnut was the most vulnerable site of infection as this region yielded the pithogen
more frequently then other parts near the soil surface. In a pathogenicity experimeni, maize

seeds as a medium of inoculum was found 1o be better than barley seed and whest seed
inoculum and was superior 1o sand maize inoculum in causing quick and high mortatity. On
evaluating four systemic fungicides and PCNB against S. rolfsii, vitavax at 10 rpm and
plantvsx at 25 ppm inhibited the fungus growth to the maximum and prevented sclerotial
formation. As reasrds contrel, plantvax 26 ppm followed by vitavax 10 ppm were highly

efficacious,
INTRODUC TION

Groundrut or peanut (Arachis hype-
gaea L.) is an important oilseed
crop cultivated extensively in India.
Among the meny fungal diseases

affecting groundnut, sclerotial root rot
caused by Sclerotium rolfsit is very
important. The occurrence of this dis-
ease was first reported from India by
Shaw and Ajrekar (1915). Recently
sclerotial root rot is becoming Incieas-
ingly important in parts of Coimbatore
Salem, North Arcot and South Arcot
districts. Subramanian (19€0) initiated
investigations on few aspects like fact-
ors influencing pathogenicity. physiology
of the fungus, varietal susceptibillity and
nost range. Considering the importance
»f this disease, further investigations
were taken up in this laboratory during

1971-73. One of the common methods
of testing the pathogenicity of soil-borne
fungi like S. relfsii is by using inoculum
growr: on sand incorporated with maize
meal. However, it is pertinent to indi-
cate that use of sand maize inoculum
may not simulate field conditions where
the inoculum of root infecting furgi is
discontinuous and sparse. Moreover,
use of large inoculum in pathogenicity
experiment is also a laborious process.
Therefore studies on other methods of
inducing the disease under conditiors of
artificial inoculation were explored and
the results are presented in this paper-
5. rolfsii is soil-borne and with the on-
set of the disease the plant collapses
rapidly. In order to know the exact site
at which the pathogen infects the grou-
ndnut plant, a study was taken up.
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The control of sclerotilal diseases
was a problem till PCNB (Pentachloroni-
trobenzene) was discovered to be eff-
ective against such diseases (Cooper,
1963, Harrison, 1961 1266). For the
chemotherapeutic control of plant dise-
ases, the present trend is to explore the
possibility of using systemic fungicides.
Hence. an attempt was made to study
the efficiency of four systemic fungici-
des in comparison with PCNB which is
shecific against many sclerotial diseases.
The results of the above studies are also
presented in this paper,

MATERIALS AND METHODS

For the study on pathogenicity, the
fungus was grown for six days on sand
maize medium (Sand : Maize = 85:5),
and on moist seeds of wheat (Triricum
mulgare L.), barley (Hardeum vuleare |.)
maize (Zea mays L.) and also on wood-
en tooth picks (5cm x 0.1 mm) after
autoclaving. Twenty groundnut plants
of variety TMV 2, 15 days after sowing
were inoculated for each treatment and
the soil moisture of the pots was maint-
ained at 40 per cent M, W. H. C. Sand
maize inoculum was applied adopting
the method of Shanmugam (1971)
Inoculum of barley, maize and wheat
seeds, were placed in juxtra-position to
the hypocotyl. When tooth picks were
used one tooth pick was slightly insert-
ed into the hypocotyl of each plant.
After inoculation, the hypocotyls were
sovered with stetilized soil.

The site of initial infection of gro-
indnut plants by S. relfsii was deter-
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mined following the method of Govinda-
swamy (1961).  Twenty-day” old
groundnut plants (variety TMUZj were
inoculated with six-day old ‘culture of
the organism in sand maize medium
adopting & soil : inoculum  ratio
of 1 5. On the 8th day after
inoculation, portions of the epicotyl, hy-
pocotyl and roots of the inoculated
plants were cut into bits and planted on
oats agar, The percentage of the bits
yielding the pathogen from ‘each portion
of the plant was assessed.

In the fungicidal trial the following
five fuugicides were used:

i) Vitavax (5, 6-dihydro-2-methyl
1, 4-oxathiin-3-carboxanilide)

ii) Plantvax (2, E-dihfdru-ﬁ- car
boxinilido-6 - methyl-1, - 4-oxathiin-4-4-
dioxide).

it} Thiabendazole (2-(4 - thiozolyl)
benzimidazole).

iv) Benlate (methyl-1-benzimida-
zole carbamate) 50 per cent WP,

v) PCNB (Pentachloronitrobenzene)

The efficacy of these fungicides
were screened in vitro by the poisoned
food technigue (Nene, 1971). The fun-
gicides at concentrations from 5000 ppm
to 10 ppm were amended in oat agar
medium and the radial growth of the
fungus was measured. The number of
sclerotia formed in vitre in the various
treatments were assessed after incuba-
tiori for 30 days. Evaluation of these
fungicides was also done under pot cul-
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‘ture conditions, TMV 2 groundnut plants
were grown in pot filled with sterile soil*
Five plants were grownin each pots and
four pots formed a replication. The
plants were inoculated using maize seed
inoculum as described above in the pat-
hogenicity experiment. Three days be-
fore inoculation the pots were drenched
with the respective fungicides at the

concentration found effective, from
in virte studies. Observations on the
mortality of plants were recorded

20 days after inoculation.

RESULTS AND DISCUSSION

The results on the mortality of
plants are presented in Table 1.

TABLE 1.

STUDIES ON THE ROOT ROT OF GROUNDNUT

It may be seen that maize seed ino-
culam is the best of all other types of
inocula in causing maximum mortality
besides being quickest in inducing the
disease. Within six days after inocula-
tion, 75 per cent of the plants were
infected. This indicates higher inoculum
potential of S. rolfsii when grown on
maize seeds than in other types of media
used. Garret (1860) who postulated
the conception of inoculam potential
reported that food base is important for
creating effective inoculam potential-
The importance of this food base has
been stressed even previously by many
waorkers like Bliss (1841) who reported
failure of inoculation experiments with

Coparative officacy of different methods of inoculstion of groundnut piznts with 5. rolfsif

Per cent moertelity

i Inoculum ratio/No. of Days ofter inoculetion
Type of Inoculum infesied saads per plant ¥

4 6 2
Sand maize medivm 1:5 ] 2B A0
Wheat seeds ] 10 a0 0
Barley zeeds 10 5 45 (]
Maize seeds 2 15 75 EE
Tooth pick 1 ] g =0
Unminaculated medj
um (Conirel) — L] 0 )

unsuitable artificial media. Use of maize culation. There 1s & report of Epps «¢

seeds in the present experiment has evi-
dently supplied the proper food base
for creating effective inoculum potential
of 5. ralisii 1o infect groundnut besides
uroving 10 be an easy method of Ino-

275

al. 11957) who have used a smgie wheat
seed infected by 5. ealfxii as the inocu-
jum for successful
tomato,

pathogenicity on
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The results on the experiment to
find out the site of infection are presen-
ted in Table 2.

TABLE 2 Porcontage of blts yielding 8. roffsil

from citferent reglons of inoculated
plents.

Precenioge of bits

Parts af plant viepding
tha pothogen
Epicotyl G0
Hypocotyl 70
Fortion of the root just below 35
the hypocotyl
Portion of decper rools

It was observed that the epicotyl,
hypocotyl and roots just below the

TABLE 3,

Eifect of fungicides on the radial growth of S. relfsii in vitro

[Vol. 81, Nps 10212

hypocotyl region were invaded:by the
organism. But the hypocotyl "wis the
most vulnerable site of mfﬁcuc—n 2s thig
region yielded the pa-’thagen more “often
The deeper roots were found 1o be free
from infection. S'.'Jm'ﬂ!mm m‘j#u has
been reported to make good growth
near the soil surface and ‘this region
was found to be more prone to attack
by the pathogen (Taubenhaus, 1918;
Flados, 1956). Moreover according to
Yarborough (1948), the young succulent
hypocotyl of groundnut is rich in nutri-
ent reserves and is having only thinner
cuticles. All these factors might have
contributed in rendering the hypocoty!
region as the most vulnerable site of
infection. Results on the in vitro test-
ing of fungicides are presented in Table 3

(Mean of threes replications)

Coplony diameter expressod as percentage over cuntrn!

Concentration

h Rpm: Tt;:!azi:ﬂz_ Benlale PCNB Plantvax Vitavax
10 100.0 100.0 100,0 42,6 0
25 97.5 100.0 100.0 0 0
50 96.3 100.0 97.5 0 0
1100 88.1 94.4 85.9 0 0
500 82.7 60.3 33.9 0 0
1000 E.B,E;E; 51,4 17.5 0 0
2500 l 61.6 33.6 0 0 0
5000 53 8 0 0 0 0

Significant at P=0.01; 5.F.=0.29; C.0D,=0.8
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Among the five fungicides tested, vita-
vax was found to be most effective in
inhibiting the growth of the pathogen
even al a very low concentration of

10 ppm, followed by plantwax 25 ppm
and PCNB 2500 ppm. The effect of
these fungicides on the formation of sc-
lerotia in culture were assessed Table 4.

TABLE 4. Effect of difterent fungicides on sclerotlal formation (Mean number of seleroia per dish).

Mumber of salerotia formed

Concentration of f{ungicides in ppm

Fungicide

10 25 B0 100 500 1500 ZEEI'.;

. Plantvax 3.0 0 0 0 0 0 0
Vitavax Q { 0 ] G o ]
PCNE B78.56 520.8 102.0 14.8 35 3.5 2.5
Thiabandazols 542.0 523.5 367.0 3136 269,32 68,3 47.0
Banlate 442,0 424,5 418.0 221.8 2085 52,3 0
Control (no fungicide) 609.5 609.5 608.5 608.5 609.5 6085 G09.5

Signiticent at P=0.01 S.E.=20.5 C.0 =40.6

It may be seen from Table 4, that
there was no sclerotial production in
vitavax 10 ppm followed by plantvax
25 ppm and Benlate 2500 ppm. Among

the other fungicides. least sclerotia were
formed in PCNB 2500 ppm.

The data on per cent mortality of
plants in the evaluation under pot cul-
ture conditions are given in Table 5.

TABLE 5. Effect of fungicides on the control of sclerotial root rot

Per cent mortality

Mean per cent

Treatment Replication mortality
1 1 i
Vitavax 10 ppm ao 50 40 40,00
Plantvax 25 ppm 30 a0 30 3_13.33
PCNB 2500 ppm 50 40 50 jfé]a?:
Thiahendazole Eﬂﬁﬂ ppm ] 50 50 £3.33
Benlate EE:]ETEE:N 60 B0 B0 53.33
Control {no fungicide) 70 70 70 70,00
Signilicant at P=0.01, S5.E.=5.904 C.D.=13.154
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As seen from the data, on mortality
maximum control has been obtained with
plantvax 25 ppm followed by vitavax 10
ppm and both of them are on par. Good
control has also been cbtained with
PCNB at the concentration of 2500 ppm.
These results indicate that the systemic
fungicides plantvax and vitavax are
highly effective in controlling sclero-
tial root rot of groundnut. Kiew-
nick (1969) reported that vitavax is
fungistatic at low levels and fungi-toxic
athigher levels against Corticium rolfsii
and C. solani. There are many reports
about the efficacy of vitavax in contro-
lling diseases caused by Rhizocronia
spp. David and Sinclair (1968) proved
that vitavax is promising as also fungi-
cide for Rliizectonia on cotton and they
also suggested that this fungicide will
be effective against other soil-borne
fungi in addition to Rlizecroniu sp. The
present investigation also proved the
effectiveness of vitavax and plantvax
against sclerotial root rot of groundnut,

REFERENCES

BLISS, D, E. 1941, Artificial inoculation of plants
with Armillaria mellea. Phytopathology
31 ;869 (Abst.)

COOPER, W. E. 1953, Variation in the pathoge-
nicity of Selerotium rolfsll Sacc. isolate
on peanuts. Phytopathology 43: 284-90,

DAVID, J. M. and J. B, SINCLAIR. 1968, Evi-
dence for systemic prolection against Rhi-
zoctonia solani, Phytopathelogy 58: 976-
BDI

EPPS, W. M., J.C. PATTERSON, and |. C: FREE-
MAN, 1851, Physiology of paorasitism of
Selerotium rolfsii. Phytopathology 41:
245-256.

978

(Vol. 61, 10=-12.

FLADOS, M. D. 1953, Ecological attors  affs.
cting the growth and formstion.of ‘sélars-
tia in Scerotiwm rolf sii. Phviopathilop
48: 342, |

GARRET. S D. 1960. Hivlogs-of Roo! Infecting
Fungi, University Press, Cambridge, 200 pp.

GOVINDASWAMY, C.V. 7861: Studes on.
fusariose wilts of Solanzceae. Ph' D Thesis,
University of Madras. Madras,

HARRISON, A. L. 1966, Control. of Seleroriim
rolfsii with chemicals - Phyropathalogy
51: 124-28

HARRISON, A. L. 1966. Pentechloronitrobenzens
tor the control of southern blight ol pee-
nuts.  Pf. Dis. Reptr. 50: 8556-58 (/Abst)

*KIEWNICK, D, 1969, Action of sysiemic fungi-
cides on some basidiomycetes. "21st Inter-
national Symposium on Phytepharmacy and
phytistry, 6, 1969, Meded. Rijksfac..
Landlwetenseh GCent. 34: 371-1056.

NENE, Y. L. 1971, Fungieides in Plant Disease
Cantrol. Oxford and |BH Fublishing Co.,

New Delhi P.385.

SHANMUGAM, N. 1971, Studiss on | root-rot
disesse of groundnut causad by Aacropho-
mina phaseeli (Maubl,) Ashby. Ph, D.
Thesis, Tamil Nadu Agricultural University,
Coimbatore,

SHAW, F.J.F, snd S.L.- AJREKAR. 1815. The
genus Rhizocionia in Indla. Mem. Dep,
Agric. India Bot, Ser. 7;177-192

SUBRAMANIAN, K. 5, 1260, Studies on sclerotial
root.rot disease of groundnut (Arachis
hvpogaea L.) caused by Sclerotivm rolfsis
Sace, M.Sc., (Ap.) disseration Unives-
slty of Madras, Madras.

TAUBEANHUS, J.J. 1818, Recent studies on
Selerotivm  rolfsii Sacc. J. Aer. Res.
18: 127-38.

YARBORQUGH, J., A, 1948, drachis hypogaea,
the seedling its cotyledons, hypecotyl and
roots, Am. J. Bor. 36: 768-72,

*Original not seen,



