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Study on the epidemiology of leaf and sheath blight caused by Rhizoctdnia solani t. sp. sasakii
of maize revealed that the disease development and,spread are highly favoured by high rainfall
and relative humidity apart from other weather elements and soil factor.

INTRODUCTION

Leaf and sheath blight caused by Rizoctonia solani f. sp. sasakii causes considera-
ble damages of crops under warm humid condition. A preliminary 4-year survey
revealed that the incidence of this disease caused by this pathogen in maize
grown intensively in the hilly areas of Kalimpong, West Bengal, was 31.63 to
52,72 (Das and Chattopadhayay, 1984). Though the disease has been reported
to be occuring in India in 1960 by Ullstrup (Ullstrup, 1960) and distributed in all
the majot maize growing regions of India, nothing is known regarding the
epidemiology of this disease. However, ftom the geographical distribution of
this disease it can be assumied that the disease may be favoured by high
precipetation apart from other associated factors.

Accordingly an experiment was carried out in the Univorsity Reseetch Station,
Kalimpong situated at an altitude of 1070 meter in kharif season. The main
objective was to have some pertinent information on the role of ditfetent we ther
elements in the spread of leaf and sheath blight disease along the stalk through
the leaf sheath upwards from the soil level. Normally, the pathogen infects the
leaf sheath at the soil level and spreads upwards along the stalk of enclosed
leaf-sheath and ultimately infects the leaf, ears, and even the tassel of maize
plant under favourable weather conditions, Thus, measurement of length of
infection of the stalk with enclosed leaf-sheath from the soil level is expected to
give an index of rate of progress with raferance to weather conditiens prevalent
during the period of infection.

MATERIALS AND METHODS

To study the rate of progress of the disease, observations were made on cultivar
Kisan, composite, a moderatively susceptable variety planted in sick soil.
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Eighteen replications with 10-15 plants per replication were used for the
purpose. Data were recorded at 7-8 days’ interval from the initiation of disease
upto the period when no further spread of the disease could be noted, which
covered approximately a period of 2 months. Data were also recorded of the
weather elements namely maximum relative humidity, minimum relative humidity,
rainfall, maximum temperature, minimum temperature. Correlation coefficients
were worked out in respect of these elements with daily linear increase in
infection over the period of spread of the disease.

To find out the relationship between different weather elements which are
normally presumed to have an effect on the spread of the disease, cerrelation
coefficients were worked out in respect of each factor with that of average per-
day increase of the linzar spread of disease according to the following formula :-
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Where
N=Number of observation, where correlation has to be worked our

between two factors x and y.
x= Linear spread per day
y= Wheather factor.

RESULTS
Values of correlation coefficients in relation to different weather factors are
given below : ‘
ﬂc'). Woeather factor Dﬁg;‘:ﬁ"m‘)f r value
1.  Maximum relative
humidity 6 0.8165 highly significant
2. Minimum relative
humidity 6 0.5034 not significant
3. Rainfall in m. m. 6 0.93568 highly significant
4. Maximum temperature 6 0.3385 not significant
=5.  Minimum temperature 6 —0.5144 not significant
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Table 1. Measurement af linear spread of leaf and sheath blight of maize
R .wu_.wm -o.__.o . Affected length in cm
Age of plant in days 41 48 55 66 71 78 86 93 100
Day’s interval of recording 7. 7 8 8 7 8 7 T
Pedigree
(0 2 3) 4 (5) (6) N (8) ) (10) (11)
1 Kisan composite 15.00 21.80 26.00 37.50 52.50 60.50 68.16 74.16 ...m.od‘..l
o e 5 17.66 25.77 36.22 47.30 61.20 70 60 80.90 87.30 89.20
3 5 13.00 20.77 29.33 v 36.66 58.14 65.85 74.85 81.11 81.11
4 o 18.71 27.28 32.83 44.00 54.40 62.40 66.00 68.00 68.40
5 W 26.77 30.00 41.44 50.22 61.00 68.77 74.77 77.33 78.44
6 P 20.66 29.00 42.50 54.20 66.80 73.40 79.90 80.30 80.80
7 e 16.55 27.11 38.28 56.50 74.66 77.25 89.75 94.00 94,50
'S i 11.60 20.80 31.00 45.60 56.60 64.75 67.75 70.75 71.50
9 . 11.66 21.88 38.75 50.87 61.14 68.00 7114 76.85 76.85
10 i 15.90 25.00 3350, 3287 66.87 74.00 80.50 83.12 83.75
1 3 13.00 23.66 26.25 43.00 53.25 63.50 74.50 85.00 85.00
12 b 11.42 20.83 30.66 42.00 50,50 62.33 64.50 67.83 6933
13 I 1137 19.10 31.30 47.30 60.60 69.50 78.70 83.88 86.11
14 It 10.00 20.40 25.80 35.60 45,00 52.66 61.66 70.83 72 50
15 o 12.50 18.62 24.74 37.00 50.37 58.75 62.75 63.62 63,75
16 £ 11.16 17.71 26.66 41.50 51.66 6200 64.50 64.50 64.66
17 - 21.00 29.57 42.14 59.00 69.00 77.14 88.57 94.00 95.85
18 : 14.87 24.25 3342 47.00 58.42 71.14 80.16 8300 84.00
Total 272.83 423.55 590.82 827.62 1051.91 1202.54 1329.06 1405.58 1421.75
Average 15.15 23.53 32.82 45.97 5843 66.80 73.80 78.08 78.98
Disease spread for 7 or 8 days ‘
interval 8.38 9.28 1315 12.46 8.37 7.03 4.25 0.90
Average per day disease spread 1.19 1.32 164 1.55 1.19 0.87 0.60 0.12
Average rainfall per day (mm) ) 25.00 23.00 30.50 25.00 16.00 14.00 12.00 8.00
Average maximum r. h. per day 92.00 92 50 95.00 92,00 91.00 80.00 78.00 77.00
Average minimum r. h. per day 70.12 70.85 73.75 72.37 70.85 70.14 70.85 71.14
Average ....E.mB.E: Tcmp. °C per day 24.50 25.25 26.00 24,88 24.33 24.44 24.85 25.00
Average m::_mE:B Temp. °C per day 21.18 21.19 21.45 20.27 21.66 21.38 21.58 21.74
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Maximum relative humidity :

From the highly poasitive cotrelation cosfficient between dvefage maximum
relative humidity and linear spread of disease it may be conciuded that
maximum relative humidity had a great rolé in the increase of disease intensity
for the specific period. From the Table I, it is clear that maximum disease
spread of 1,64 mm per day was obtained when maximum relative humidity was
95°,. Maximum rise of disease intensity was obtained at this stage.

Minimum relative humidity :

Correlation coefficient of average minimum relative humidity and linear spread
of disease was not significant indicating a little or no rule in the disease spread
though a positive insignificant value of 0.5034 was obtained.

Rainfall :

Rainfall was found to play a major role. A significantly positivé cotrelation was
obtained between average rainfall and linear spread of the disease for the
specific period. A linear spread of 1.32cm and 1.64 cm were obtained as
against average per day rainfall of 30.56 mm and 25 mm respectively though an
average increase of linear disease spread were found 0.60 cm and 0.12 ¢m as
against 12.0 mm and 8.00 mm (average per day) respectively in last two cbser-
vation when plant age was 93 and 100 days tespectively. The minimum disease

increase per day in the last two obseftvations might be attributed due to over age
of plant, i r

Maximum temperature :

The variation of among the average maximum temperature throughout the
observation period was only 1.67°C the heighest being 26°C and lowest one was
24.33°C. A non-significant 'r’ value of 0.3385 was obtained due to very little
temperature fluctuation. So rule of maximum temperature in the linear spread of
disease can not be explained.

'

Minimum tempetature :

Correlation coefficient of minimum temperature and linear spread was not signi-
ficant; on the other hand indicated a negative relationship. The variation
among the average minimum temperature during the observation petiod was
only 1.47°C the maximum being 21.74°C and minimum 20.27°C.

DISCUSSION

From the data presented in Table |, together with statistical analysis, it would be
evident that spread of leaf and sheath blight caused by Rhizoctonia solani f. sp.
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sasakii was largely influenced by maximum relative humidity and rainfall. Role
of rainfall in this context appeared to be related to the maintenance of high
relative humidity. Temperature during the period of study did not show much
fluctuation. It may be concluded that maximum and minimum temperatures
do not appear to have any direct effect on spread of the disease. Linear spread
of the disease, as studied six weeks (41 days) after sowing and continued upto
100 days showed that in the initial stage of observation, spread was fairly rapid
and it reached peak value between 55 and 71 days after sowing and gradually
declined and virtually ceased at the end of 13 weeks.

ACKNOWLEDGEMENT

| express my deepest sense of gratitude to Prof.S. B Chattopadhyay, formerly,
Head, Department of Plant Pathology, Faculty of Agriculture and Vice-Chancellor,
Bidhan Chandra Krishi Viswa-vidyalaya, Mohanpur, Nadia, West Bengal for his
most encouraging supervision of the present study, | am also thankful to him
for critically going through the manuscript.

REFERENCES

Das, S. N. and Chattopadhyay, S. B. (1984). Studies on diseases of maize 1 : Foliar diseases.
Indian J. mycol. Res., 22 : 9-20.

Ulistrup, A, J. (1960). An abstract of a report on maize diseases in India. Progres Report,
Co-crdinated Maize Breeding Seheme, |.C.A R. (1960).




