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Studies -on the Survival of the Rice Brown Spot Fungus
Helminthosporium oryzae Breda de Hann m Soil*

M., DHANAPAL! and N. N, PRASAD?

fhe periods of survival of H. oryzae, the brown spot fungus in sterilized and un-

sterilized soil was studied,

The survival ot H. oryzae as spore suspension, inoculated

* leaves and inoculated grains in sterile soil was 116, 130 and 130 days respectively.
On ihe ather hand. in unsierile soil the survival of the pathogen added as spore sus-

pension. inoculnted leaves and grains was 85, 116, and 115 days respectively. The

increase in actinomyeetes pooulation could be correlated with the decrease in H. oryzae

populalion

The mode of survival and persis-
tence of the plant pathogen added to
the soil. survive only for shorter time
together. The possibilities of soil dwel-
|ing saprophytes acting on the added
pathogen and reducing the pathogene-
city was studied with Trichoderma sp
by Allen and Haenscler {1935). Stover
(1959) found that the population of
Fuserium oxysporum . cubense re-
mained always higher and thrived in
sterilized and flooded soils. He als2
observed that the population of the
same had declined rapidly during the
first month and were seldom detec-
table after six months in unsterile soil.

MATERIAL AND METHODS

Mud pots of 4" [diameter filled
with clay loam soil were Sterilized by
autoclaving at 20 psi for 3 hr. Another
set of pots was maintained under
unsterile condition. Spore suspension of
H. oryzae (Ca. 10,000/ml) was added

to the pots. The soil moisture was
adjusted to 50 per cent moisture holding
capacity by adding sterile water. The
spores ‘were mixed thoroughly and
incubated at room temperature’(2+1°C.
The microbial population was assessed
by the dilution plate method using
Rose Bengal Agar, Soil extract agar
and Kenknights agar for fungi, bacteria
and actinomycetes respectively.

In order to study the survival of
the pathogen infected plant materials
added to the soil, rice leaf bits and
grains infected with isolate of H. ory-
zae were buried in pots containing
sterile and unsterile soils. The |eaf
bits and grains were removed periodi-
cally and placed on sterile potato dex-
trose agar medium in petridishes to
find out the survival,

RESULTS AND DISCUSSION

The rusults aré presented in the
Table . In the uninoculated unsterile

* Formed & part ot M.5c. (Ag.) thesis of the senior author submitied 1o Annamalai

Univarsity.
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TABLE |. Survival ol Helminthosporium oryzae in sterile and unstorile sails

Spore Suspension'. Inoculated leaves? Inoculated ‘grains®”
Sampling days — === mem——- . St it S i e —————— e
Unsterile sterile Unsterila siarite Unsierila _slorjle
Initial 0.86 0.92 0.96 1.28 1.43 1.56
10 1.07 1.36 1.33 1.14 1.27 ' 1.32
25 0.91 | 0.94 0,88 0.97 . 1.08 1.21
40 0.62 0.71 0.77 0.78 0.86 0.97
1] . 0.44 0.63 0.61 0.64 0.77 " 0.83
70 0.29 .29 0,48 0.43 0,56 u,r_s.z
85 0.03 0.18 .0.27 0.35 0.41 0.53
100 0 0.09 0,13 0,21 0.22 0:.31
115 0 0.01 0.06 0.13 0.09 0,21
130 0 0 0 0.06 0 0.08
145 0. 0 0 o . 0 0
(1) Population in 10%g of soil on dry basis
{2) and (3) data represent average of three replications.
TABLE Il Changes in the fungal population® due 1o inoculation of H, oryzae
Sampling days (Fy Py1)
Treatment
Initial 10 25 40 55 70 85 100 1156 130 145
Ti1  Unsterile Soil 121 1,34 1.34 1.26 1.42 1.31 1.22 1.28 1.39 1.38 1.29
T2 Unsterile Soil+ 4 oryzae '
spore suspension .43 131 121 111 1,28 1.32 1.6 1,25 1.34 1,31 1.2%8
Ty Unsterile Soil4-H.oryzae '
inoculated leaves .23 1.22 131 121 .26 125 1.2B 1.33 1.23 1.34 1,29
Ty Unsterile Soil4-H.oryzae
incculated grains 133 1.27 1.24 1.01 1.40 1.20 115 1.2B 1.26 1.33 1.29
*Population in 10 g of soil an dry basis.
Treatment Period
Test of significance NS Wi
SED 0.56 0,132
co - 0.27

soil bacterial and fungal populations while it survived for 115 days in sterile
fluctuated while that of actinomycetes soil. In soil mixed with H.oryzae

population showed a general decrease i ocylated leaf bits and grains, the
with increase in sampling period. The slstion. of thi tatticisdn .
population of H. oryzae added as spore pop pathogen decrease

suspension to unsterile soil, showed an gradually and no colony was observed
initial increase, but decreased gradually after 115 days and 130 days in unsterile
and after 85 days no sporse survived and sterile soil respectively.
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TABLE IV. Changes in the actinomycete population® of soil as intlugnced by the inoculation of
H.oryzse

Sampling days [Py Pia)

e — e ———

Initial m 25 40 55 70 85 100 115 . 130 145

Treatment

TyUnsterile soil 46.40 38,10 29.60 38,40 37.50 34.50 33.80 37.4C 36.20 34..31‘3 33.60
Ty Unsterile+H.
OIyZas Spore :
suspension  42.26 38.74 42.10 38,52 95.92 4003 43.30 41,81 41,21 39.08 40.21

T- Unsterile4-H.
oryzae inocu-
lated leaves 33.17 35.37 33.84 34.62 35.38 40.21 10,20 39.81 41.38 41.40 40 32

T. Unsterile +
H. aryzae
inoculated
grains 36.07 4251 38.21 38.24 36.83 39'83 3B.71 -46.12 41.70 40.88 41.94

"

*Population expressed in 10° g of soil or dry basis.

Treatment Period

Test of significance ®x e
SED 2.1573 4,130
co 2.04 —_

Stover (1959) reported that then population increased with a decrease of
Fuzariumoxysporum f. cubense added H. oryzse population in all the treat-
1o the unsterile and sterile soils de- ments. The data further showed that
ciined rapidly in the first month and the population of - bacteria and fungi
was seldom detected consistently after did not have any statistical significance

8 months in non-sterile seil. Ranga- in respect of the survival of H. cryzae
swami and Prasad (1961) found that AS suggested by Rangaswami and
rucarium spp. and Xenthomonas cas- Vidhyasekaran (1963), the presence
ciee were suppressed by the soil of the antagonistic actinomycetes in
oacteria and actinomycetes in unsterile  the soil might be responsible for the
soil. Ethiraj (1962) found that Hel/min- decline of the population of H, oryzae.
thosporlum spp. added to sterile soil |
survived for a longer period than the The senjor author is' grateful to
unsterile soil. the Indian Council of Agricultural
Research for the award of Junjor
In unsterile soil, there is a cons- Research Fellowship during the tenure

lant competition for nutrients among of which the work was done.
the myriad groups of microoganisms

and the observed decline in the popula- REFERENCES
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