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ABSTRACT

Effect of exposure to different duration of high humidity (5,10,15,20,25 & 30 days) on the
development of head blight caused by Bipolaris sorokiniana in wheat was studied in vitro. Maximum
leaf blight severity of 42.97% and head blight development of 87.53% caused by the pathogen were
recorded for the infected plants incubated for a period of 30 days under condition of high humidity.
The treatments did not differ significantly with respect to head blight development except the control.
Variable effects of the treatments was observed on the grain quality. The highest diseased (black
pointed and shriveled) grains of 62.27% were recorded in treatment 6 (30 days exposure) followed by
treatment 5 (25 days exposure) with 48.01% diseased grains. There were no significant differences
among the other treatments except the check.
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INTRODUCTION

Wheat (Triticum aestivum  L.) is one of the most important grain crops providing nearly 20% of the
total world food requirement. It is considered as the second most staple food crop next to rice in
Bangladesh. But the yield of wheat is too low in comparison to the world wheat production. There
are many factors behind the low yield of wheat in Bangladesh. Among the various constraints
threatening wheat cultivation in the country, diseases caused by different pathogens particularly
Bipolaris sorokiniana syn. Drechslera sorokiniana  (perfect stage Cochliobolus sativus) play a vital
role. The pathogen has been reported to create panic among the wheat growers as well as the
wheat researchers in the country (Hossain and Azad, 1992). The pathogen is seed borne and seed
transmitted in nature (Fakir et al., 1977 and Bazlur Rashid, 1998) and may exist in different parts of
the seeds. Head infection by the pathogen is the ultimate result of the disease leaf blight, the most
important and serious problem in wheat cultivation in the country (Bazlur Rashid et al., 1987).

The weather conditions particularly relative humidity is one of the most important congenial factors
for the development of the disease. The head infection increase the unwanted black pointed,
shriveled and infected seeds. In severe cases, the infected head may turn into blight. In 1997-98
growing season the unusual rainfall all over the country in February and March resulted an
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outbreak of the disease (Bazlur Rashid and Fakir, 1998). Therefore, the present work was
undertaken to determine the influence of duration of moistened conditions on the head blight
development of wheat in vitro.

MATERIALS AND METHODS

The experiment was conducted in the net house of the Department of Plant Pathology, Bangladesh
Agricultural University, Mymensingh during Rabi season (2000-2001). For pot preparation in net
house, soil was mixed uniformly with decomposed cow dung at the ratio 2:1.  The mixed soil was
dried in air for three days and treated with 3 % formalin solution for sterilization and covered with
polythene. After three days the treated soil was exposed to air for 48 hours in order to remove
excess vapour of formalin. Pots were filled up with 5 kg sterilized dried soil. The widely cultivated
wheat variety Kanchan was used. The seeds were collected from Bangladesh Agricultural
Development Corporation (BADC) of Mymensingh. Nine seeds were sown per pot. After
germination of seeds, regular and uniform watering was followed every afternoon up to the end of
data collection to maintain adequate moisture.

The isolate of Bipolaris sorokiniana was collected from infected seeds on moist blotter and
multiplied on PDA. The conidial suspension was prepared to 104 conidia/ml following the CIMMYT
method (Gilchrist, 1985). When the plants in the pots reached at booting stage, inoculation was
done by hand sprayer. The spraying was carried out until the droplets of spore suspension were
formed on all parts of the plants. Four replications were maintained for each treatment. The
inoculated plants were covered with polythene for 5, 10, 15, 20, 25 and 30 days as treatments viz.
T1, T2, T3, T4, T5 and T6, respectively. The control treatment denoted by T0 received inoculation also
with inoculum suspension but were not covered by polythene bag. The induced disease severity
was recorded at regular intervals to note the progress of the disease development. The disease
severity was assessed by counting the percent leaf area infected and rated by 0-5 scale (Bazlur
Rashid et al., 1987). But the development of head blight was specially recorded in 0-3 scale
mentioned below as outlined by Bazlur Rashid and Fakir (2000):

Scale Description
0 = Apparently healthy looking spikes having no disease symptom.
1 = One spikelet in a spike is infected with dark brown discolouration

and/or with black powdery masses of conidia on the glumes.
2 = Two spikelets in a spike are infected with the same symptoms and

sign as in grade 1.
3 = More than two spikelets in a spike are infected as in grade 1. In

severe cases the whole spike may be blighted and the maturing
kernels become deformed and discoloured.

The disease index in both the cases was calculated by following the formula as outlined by Singh
(1984).

100
 grade  disease  Maximum   ratings  of no.  Total

ratings  disease all of Sum
 index    Disease ×

×
=

The crop was harvested at full ripening stage. The harvested crop was threshed mechanically by
hand and the grains were separated as apparently healthy looking and diseased (Black pointed
and shriveled). The weather data (Table 3) were collected from Weather yard, Department of
Irrigation and Water Management, BAU, Mymensingh. All the recorded data were subjected to
statistical analysis and tested according to Duncan's Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

The induced leaf blight severity recorded and rated has been presented in Figure I. It is revealed
that the maximum leaf blight severity was obtained in treatment T6 (42.97%) and T5 (39.41%) that
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were statistically similar followed by T4 and T3
 that were again statistically similar. The minimum

disease severity of 14.32% was recorded in the control treatment.

Fig. 1.  Leaf blight severity of wheat incited by Bipolaris sorokiniana  under different duration of
exposure to humidity

The results on the wheat head blight severity caused by Bipolaris sorokiniana  under different length
of incubation period of moistened conditions on the subsequent disease development in plants has
been presented in Table 1. Maximum head blight severity of 87.53% was recorded in case of T6

which was followed by all other treatments except control and there were no significant differences
among the disease severities. The minimum disease development (19.07%) was recorded in the
control treatment (T0). There was an increasing trend of disease development with the increasing
length of incubation period.

Table 1. Wheat head blight caused by Bipolaris sorokiniana under different duration of
exposure to humidity

Treatment Head blight severity (%)

T0 19.07 b

T1 81.82 a

T2 82.78 a

T3 84.17 a

T4 85.07 a

T5 86.29 a

T6 87.53 a

LSD 6.33

Figure in a column with common letters do not differ significantly at P<0.1 level.

The percentage of apparently healthy looking and diseased (black pointed and shriveled) grains
was highly influenced by the duration of humid conditions (Table 2). The maximum percentage of
apparently healthy looking grains (91.01) was recorded in the control treatment (T0) followed by T1

14.32

27.34

30.21
31.92

35.21

39.41

42.97

0

5

10

15

20

25

30

35

40

45

50

0 5 10 15 20 25 30

Le
af

 b
lig

ht
 s

ev
er

ity
 (%

)
LSD  3.64

Duration of exposure to humidity (days)



Effect of relative humidity on the development of head blight

64

(68.26 %). There were no significant differences among the healthy looking grains recorded in the
treatments T2 to T4. The minimum percentage of apparently healthy looking grains was obtained in
T6 (37.73). On the other hand, the maximum of 62.27 % diseased grains were recorded in
treatment T6 followed by 48.01% at T5. There were no significant differences among the diseased
(Black pointed and shriveled) grains recorded in the treatments T1 to T4, where the minimum
percentage of (8.99%) diseased grains was recorded in the control treatment.

Table 2. Influence of humidity on the percentage of seeds infection by Bipolaris
sorokiniana

Treatment Apparently healthy looking grains Diseased (Black pointed and shriveled) grains

T0 91.01 a 8.99 d

T1 68.26 b 31.73 c

T2 63.69 c 36.31 c

T3 63.07 c 36.92 c

T4 61.58 c 38.42 c

T5 51.99 d 48.01 b

T6 37.73 e 62.27 a

LSD 2.29 8.57

Figures in a column with common letters do not differ significantly at P≥0.01 level.

The head blight severity was statistically similar in all treatments except control. The head blight
severity was increased significantly with the length of increasing of period of moistened conditions.
This finding is in agreement with that of Randhawan and Sharma (1985). The percentage of
apparently healthy looking grains was highly influenced by the humid conditions. The development
of low quality of seeds such as black pointed and shriveled which were always undesirable for the
purpose of seed as well as for consumption. The leaf blight disease results such undesirable low
quality wheat grains which is the problem to the growers as well as to the millers.

Table 3. Weather data on monthly average temperature (0c), relative humidity (%), total
rainfall (mm) and sunshine (hrs) of the experimental site for the period of
November/2000 to March/2001

** Air temperature (o c)
Month

Maximum Minimum Average

*Humidity
(%)

**Rainfall
(mm)

*Sunshine
(hrs)

November/00 29.70 19.09 24.40 82.37 0.00 237.08

December/00 26.71 13.43 20.07 77.00 0.00 217.30

January/01 24.40 10.88 17.64 76.90 0.00 192.30

February/01 27.31 16.41 21.36 74.71 11.10 169.40

March/01 31.69 18.67 24.88 70.39 15.40 214.80

*= Daily total, **= Daily average

However, present finding confirmed that the humid conditions have a prominent influence on the
head blight and the development of undesirable wheat grains. It is evident from the present findings
that the minimum of 5 days continuous humid conditions after the plant infection at anthesis stage
is very congenial for wheat head blight development due to Bipolaris sorokiniana. The grain quality
drastically deteriorates when the moist condition prolongs beyond 5 days.
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CONCLUSION

The head and leaf blight severity are increased and grain quality drastically deteriorates when the
crop infested by Bipolaris sorokiniana coupled with prolonged period of high relative humidity in the
field.
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