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Abstract: We investigated the prevalence of seed borne fungal pathogens in rice variety BRRI Dhan46 and to
evaluate the efficacy of antagonistic bacteria in controlling seed borne disease. A composite sample of BRRI
Dhan46 was assayed. Five seed borne fungi viz. Fusarium sp., Bipolaris oryzae, Curvularia sp., Gliocladium
sp. and Aspergillus flavus were isolated from the rice seeds. Fifteen probable antagonistic bacterial isolates
were isolated from rhizosphere soil and screening was done to detect the most suitable antagonistic bacterial
isolates against seed borne fungi of rice. Seeds of rice variety, BRRI Dhan 46 yielded 21.5% Fusarium sp.,
6.25% Bipolaris oryzae, 4.75% Curvularia sp., 0.25% Gliocliodium sp. and 3.5% Aspergillus flavus infection
in blotter method. Among fifteen isolates six isolates (Iso-1, Iso-2, Iso-3, Iso-5, Iso-7 and Iso-10) were found
to be effective in dual culture method. In dual culture method, the bacterial Iso-2 produced higher inhibition of
mycelia. Bacterial antagonist Iso-2 performed better than other isolates on seed borne fungal prevalence in
blotter method. Seed treated with Iso-2 completely controlled seed borne Bipolaris oryzae, Aspergillus flavus
and Gliocladium sp. The highest seed germination (98%) was recorded in seeds treated with Iso-2 and Iso-1.
In water agar test tube method, the highest germination (96.67%) was found in Iso-2 treated seed. Iso-2 treated
seed gave the highest Vigor Index (1424) and the lowest vigor index was noted (753) in untreated control in
rolled paper towel method.
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INTRODUCTION important, 65% are native and 17% are storage pathogen

Rice (Oryza sativa L.) is one of the major cereal crops Bangladesh [6]. Among all these diseases, 27 are
of the world used as the staple food by the 60% of the seedborne of which14 are of major importance. Of all the
world population. About 75% of cropped area of seed borne diseases, 22 are caused by fungi.In
Bangladesh is used for rice production contributes one- Bangladesh, approximately 2.5 million tons of rice worth
half of the agricultural GDP and one-sixth of the national more than Tk. 12000 million is lost annually due to
income in Bangladesh and it ranked as sixth in rice diseases caused by seed-borne pathogens [7]. Seed borne
production in the world with annual production of 33.8 pathogens can be effectively controlled by using seed
million tons [1].Seed borne diseases are more destructive treating fungicides but application of chemicals have long
to desired rice yield. In Bangladesh, out of 16% annual term residual effect; create environmental pollution and
crop losses due to plant diseases, at least 10% loss is the development of resistant strain of pathogen.Biological
incurred due to seed borne diseases [2]. It has also been control is harmless to living organisms and the
demonstrated that seed borne fungi are responsible for ecosystem; it neither eliminates the pathogen nor the
poor health of seeds in many crops [3].As many as 490 disease, but brings them into natural balance [8]. Bio-
seed borne diseases are known to attack 759 different control with beneficial bacteria is one promising
crop plants in Bangladesh of which at least 200 are of alternative to fungicides [9] because of their rapid growth,
major concern [4]. A total of 153 seed borne pathogen was ease of handling and aggressive colonizing character.
detected for rice of which 18% are of quarantine Now  a  day’s  numerous  soil  borne  diseases  have  been

[5]. As many as 43 diseases are reported on rice in
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successfully managed by the application of certain future use. In-vitro bio-assay of bacteria was done to
bacteria, which are beneficial to plant and colonize in cheek antagonistic activity of isolated bacteria following
rhizosphere [10, 11]. In Bangladesh, scientists are also dual culture method.The method was carried out following
now giving their efforts to control seed borne pathogens the description of [18]. 
by using some bio-agents like Trichoderma sp. But no The percentage inhibition of growth was calculation
significant research was done regarding bacterial as follow:
antagonists. For this point of view, the present study was
undertaken to determine the efficacy of antagonistic
bacteria against seed borne fungal pathogens of rice.

MATERIALS AND METHODS r = growth of the fungus from the center of the

The experiments were conducted in the Plant Disease antagonistic bacteria; r  = growth of the fungus from
Diagnostic Laboratory and Seed Pathology Laboratory of center of the colony towards the antagonistic bacteria.
Department  of   Plant    Pathology    of    Sher-e-Bangla For morphological characters, colony color and
Agricultural University, Sher-e-Bangla Nagar, Dhaka-1207, surface textures were carefully studied and recorded as
Bangladesh. Seeds of rice variety BRRI Dhan46 were bacteria developed after 24 hours of incubation in NA
collected from Bangladesh Rice Research Institute (BRRI), medium. The isolated bacteria were prepared by sub-
Joydebpur, Gazipur. A composite sample of rice variety culturing on nutrient agar plate incubating at 30 C for 24
BRRI Dhan46 was assayed for the presence of seed borne hours. Several biochemical tests were done following
fungi by Standard Blotter method [12]. Bergey’s manual of determinative bacteriology such as

Prevalence of seed borne fungi in blotter method and gram reaction, oxidase test, catalase test, citrate utilization
identification of pathogen were done following the keys test, pectolytic test and gelatin liquefaction tests were
of [13-17]. Number of germinated seeds was recorded performed.Blotter method was used to evaluate the effects
along with the seed-borne fungi after 7-10 days of of bacteria on seed germination and prevalence of seed
incubation. The results were expressed in percentage. borne fungi. Two hundred seeds of rice variety BRRI

for 24 hours. Incase of control, seeds were soaked in

For isolation of seed borne fungi from incubated isolates were used as seed treatments and one is
seeds a bit of mycelium with spores were taken with the untreated  control.  The  treatments   were   T =  Isolate 1,
help of a sterile needle and transferred on PDA plates. T = Isolate 2, T = Isolate 3, T = Isolate 5, T = Isolate 7,
Purification of seed borne fungal pathogens of ricewas T = Isolate 10, T =Control (without isolate).
done by re-culture. Identification was done following the Seeds were treated with bacterial suspension
keys of [17]. Probable antagonistic Bacteria were isolated containing 10 cfu /ml. Seeds were dipped in bacterial
from rhizosphere soil following dilution plate method on suspension for 2 hrs and then plated on moisten blotting
nutrient agar plates. Then plates were kept in an incubator paper. After that prevalence of seed borne fungi were
for 48 hrs at 30 C temperature. Evaluation of bacteria for determined.Treated seeds were placed on water agar test0

antagonism against seed borne fungi was carried out in tubefollowing the key of [19] and data were recorded on
vitro. Twenty bacterial strains were isolated from % seed germination, number of normal seedlings, number
rhizosphere soil of rice field and were tested by dual of abnormal seedlings and number of dead seeds.Treated
culture method following [18]. After incubation bacteria seeds were kept on rolled moisten paper towelfollowing
appeared with various types of colony with different size the key of [20] and data on length of shoot, length of root,
shape and colors. Then the bacterial colonies were % Germination and % seed infection were recorded. The
selected and isolated depending on their colony color and seedling vigour index was calculated by using the formula
streaked on new Nutrient Agar medium (NA) plates, as described by [21]:
separately. Purification was done by re-streaking on NA
plates from single colony. Then stock culture of each
strain was made on NA slants and kept at refrigeration for

colony towards the centre of the plate in theabsence of
1

o

Dhan46 were soaked in bacterial suspension (10 cfu/ml)9

sterile water. Treated seeds were evaluated following
blotter method. Out of twenty, only six isolates were
found effective against seed borne fungi. These, six

1
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Vigor Index (VI) = (Mean of root length + Mean of Shoot length)
     × % Seed germination. 
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All the data were analyzed by using MSTAT-C were isolated from soil samples using dilution plate
computer package program and the mean separation was technique as described in materials and methods and
done by Duncan’s Multiple Range Test (DMRT) with 5% purified on NA media andthe isolates were named as Iso-
level of significance. 1, Iso-2, Iso-3, Iso-4, Iso-5, Iso-6, Iso-7, Iso-8, Iso-9, Iso-

RESULTS Antagonistic activity of bacterial isolates against

Five fungi viz. Fusarium sp. (21.5%), Bipolaris Table 1. Isolate-2 showed highest zone of inhibition
oryzae (6.25%), Curvularia sp. (4.75%), Aspergillus (20.25% and 27.40% against Fusarium sp. and Bipolaris
flavus (3.5%) and Gliocladium sp. ( 0.25%) were isolated oryzae, respectively. In case of Fusarium sp., Curvularia
and identified (Plate 1-2) following the book "Illustrated sp. and Gliocladium sp. the lowest inhibition zone was
Genera of Imperfect Fungi"[17]. Fifteen bacterial  isolates observed.  Isolate-10 produced the lowest inhibition zone

10, Iso-11, Iso-12, Iso-13, Iso-14 and Iso-15,respectively.

isolated seed borne fungi were studied and presented in

Table 1: Anti-fungal activity of bacterial isolates against isolated seed borne fungi in dual culture method
% Inhibition of mycelium growth (mm)
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Isolate of Bacteria Fusarium sp. Bipolaris oryzae Curvularia sp. Gliocladium sp. Aspergillus flavus
Iso-1 16.25 b 15.09 c 22.90 b 34.88 b 43.58 a
Iso-2 20.25 a 27.40 a 31.91 a 35.70 a 33.59 b
Iso-3 4.500 d 21.06 b 9.410 e 25.70 c 31.63 c
Iso-5 9.750 c 14.71 c 12.47 d 16.41 e 26.05 d
Iso-7 2.383 e 26.30 a 4.050 f 20.50 d 30.15 c
Iso-10 16.05 b 9.520 d 17.37 c 13.75 f 19.05 e
Control 00.00 00.00 00.00 00.00 00.00
LSD 1.135 1.486 1.993 0.6684 1.486(0.05)

In a column figure having same letter(s) do not differ significantly at 5% or 1% level by DMRT.

Plate 1-2: Incubated rice seed under stereo microscope showing growth of fungi (Fig: A. Fusarium sp.; Fig: B.
Curvularia sp.; Fig: C. Bipolaris oryzae over the surface of the seed and Rice seed borne fungal genera
under compound microscope (Fig: A. Conidia and mycelium of Bipolaris oryzae at 10X, Fig: B. Macro and
micro conidia of Fusarium sp, Fig: C. Conidia, conidiophore and mycelia of Gliocladium sp.).
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Plate 3-6: A. Growth of Bipolaris oryzae, Gliocladium insignificant effect in producing normal seedling. In case
sp., Curvularia sp. and Fusarium sp. on NA of percent abnormal seedling, all treatment showed
medium without bacteria (Control) after 7days. statistically non significant result. The highest (15%)
B. Inhibition of mycelial growth of Bipolaris percent was observed in T  (Control) followed by T
oryzae, Gliocladium sp., Curvularia sp. and (14%) as well as T  (13%) and the lowest (9%) percent was
Fusarium sp. on NA medium in dual culture found in T  (Isolate-1). Similar trend was found in percent
method after 7 days. dead seed. The minimum amount of dead seeds (3%) were

was 9.52% and 19.05% against Bipolaris oryzae and maximum counts (11%) were found in T  (Control). 
Aspergillus flavus, respectively. In case of Aspergillus Effect of antagonistic bacteria on germination (%),
flavus, highest zone of inhibition (43.58%) observed in shoot length, root length, vigor index, seedling weight
Isolate-1. and  seedling  infection  (%) were recorded in rolled paper

In dual culture method, Iso-1, Iso-2, Iso-3, Iso-5, Iso-
7, Iso-10 isolates (Plate 3-6) were able to inhibit the
growthof the five isolated fungi.

The bio-chemical tests were performed for the
identification of the effective native isolates and different
test results presented in Table 2. Cultural and
morphological characteristic of different isolates were
studied. Morphological test was carried out on the basis
of colony color on NA medium. The all isolate showed
positive result in Oxidase test, Catalase Test, Gelatin
Liquefaction test. On the other hand, all isolate gave
negative result in Gram staining reaction, KOH solubility
test and pecteolytic test and Citrate utilization test but
only Iso-10 showed positive result in case of Citrate
utilization test.

Antagonistic bacteria had significant effect on
prevalence of seed borne fungi of rice and germination in
blotter method presented in Table 3. The highest
germination (98.33%) found in treatment T which was2

statistically similar with T , T , T , T and the lowest was1 3 4 5

found from T which was statistically similar with T6 7

(control). Rice seed yielded Fusarium sp., Bipolaris
oryzae, Curvularia sp., Gliocladium sp. and Aspergillus
flavus. The growth of Bipolaris oryzae was completely
controlled in T , T , T and T treatments. Treatment T1 2 5 6 2

and T  showed significant effect in reducing seed borne4

Fusarium sp. Curvularia sp. was completely controlled
in T . The growth of Gliocladium sp. was completely6

controlled by all treatments. The growth of Aspergillus
flavus was completely controlled in T , T  and T . In all1 2 3

cases, the highest prevalence was observed in T7

(control).
Effect of antagonistic bacteria on seedlings was

determined and the results were presented in Table 4. The
highest germination (96.0%) was recorded in T and the2

lowest (89.0%) was recorded in T .The maximum counts of7

normal seedlings (85%) were found in T  (Isolate-1) and1

minimum (74%) in T  (Control). T , T , T , T  and T  have7 1 2 3 4 5

7 6

2

1

found in T  (Isolate-2) followed by T , T and T . The2 5 1 4

7
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Table 2: Morphological and biochemical characteristics of isolated bacteria (antagonistic)

Isolate of Bacteria
-----------------------------------------------------------------------------------------------------------------------------------------------------------

Biochemical Test Iso-1 Iso-2 Iso-3 Iso-5 Iso-7 Iso-10

Gram staining reaction _ _ _ _ _ _

KOH solubility test _ _ _ _ _ _

Oxidase test + + + + + +
Catalase test + + + + + +
Gelatin liquefaction test + + + + + +
Citrate utilization test _ _ _ _ _ +

Pecteolytic test _ _ _ _ _ _

Table 3: Effect of antagonistic bacteria on prevalence of seed borne fungi of rice and germination in blotter method.

Prevalence of seed borne fungi
------------------------------------------------------------------------------------------------------------------------------------------

Treatments % Germination Bipolaris oryzae Fusarium sp. Curvularia sp. Gliocladium sp. Aspergillusflavus

T 98.0a - 9.0de 1.5bcd - -1

T 98.33a - 6.5e 0.5de - -2

T 97.0a 0.5c 13.5c 2.5b - -3

T 97.0a 1.5b 8.5de 2.0bc - 0.5c4

T 96.0a - 16.5b 1.0cde - 1.5b5

T 90.0b - 10.5d - - 0.5c6

T (Control) 91.0b 6.25a 21.5a 4.75a 0.25a 3.5a7

LSD 3.515 0.811 2.665 1.140 0.389 0.845(0.05)

In a column figure having same letter(s) do not differ significantly at 5% or 1% level by DMRT.
T = Isolate 1, T = Isolate 2, T = Isolate 3, T = Isolate 5, T = Isolate 7, T = Isolate 10, T =Control (without isolate)1 2 3 4 5 6 7

Table 4: Effect of seed treatment with some antagonistic bacteria on germination, normal and abnormal seedling and dead seed of rice by water agar test tube
method.

Treatments % Germination % Normal Seedling % Abnormal Seedling % Dead Seed

T 95.00ab 85.33a 9.667c 5.00bc1

T 96.67a 83.67a 13.00ab 3.33c2

T 93.33b 83.33a 10.00c 6.66b3

T 94.00ab 83.33a 10.67bc 6.00bc4

T 96.00ab 85.33a 10.67bc 4.00bc5

T 93.67b 79.00b 14.67a 6.33b6

Control 89.00c 74.00c 15.00a 11.00a
LSD 2.486 2.546 2.424 2.486(0.05)

T = Isolate 1, T = Isolate 2, T = Isolate 3, T = Isolate 5, T = Isolate 7, T = Isolate 10, T =Control (without isolate)1 2 3 4 5 6 7

Table 5: Effect of antagonistic bacteria on germination, shoot length, root length, vigor index and seedling weight andseedling infection of rice in rolled paper
towel method.

Treatments % Germination Shoot Length (cm) Root Length (cm) Vigor Index Seedling Weight (g) Seedling Infection (%)

T 94.0 4.25 a-c 8.83b 1230c 6.80 16.0b1

T 96.0 4.33 a-c 10.50a 1424a 7.50 12.33d2

T 95.0 4.0c 7.583b 1101e 6.50 16.0b3

T 94.0 4.10bc 8.29b 1164d 7.0 12.67d4

T 95.0 4.92a 5.50c 989.6f 7.0 14.33c5

T 96.0 4.78ab 8.97b 1319b 6.10 14.67bc6

T  (Control) 95.0 3.25d 5.37c 753.0g 6.25 19.0a7

LSD NS 0.7116 0.4378 7.934 NS 1.409(0.05)

CV % 1.27 9.44 9.64 6.73 9.54 5.28

In a column, figure having same letter(s) do not differ significantly at 5% or 1% level by DMRT.
T = Isolate 1, T = Isolate 2, T = Isolate 3, T = Isolate 5, T = Isolate 7, T = Isolate 10, T =Control (without isolate)1 2 3 4 5 6 7
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towel method (Table 5). Antagonistic bacteria had non- agents have been successfully used in laboratory and
significant effect of germination (%). Numerically the greenhouse experiments to control root/soil borne fungal
highest germination (96.0 %) was recorded in T and T and bacterial pathogens. Bacteria are important as2 6

and the lowest (95.0 %) was observed in control.Different antagonists of soil pathogens such as Fusarium sp. and
antagonist treated seeds showed variation in respect of certain other pathogens that attack root rapidly through
shoot length (cm), root length (cm), vigor indexand multiple infections. Examples of such bacteria are
seedling infection (%).The maximum shoot length (4.92cm) Pseudomonas fluorescens [34], Pseudomonas putida [35]
was recorded in T and the minimum (3.25 cm) was found and Pseudomonas sp. [36]. Antagonist treated rice seed5

in T (control). The maximum root length (10.50 cm) was sample gave maximum germination and also maximum7

recorded in T andthe minimum (5.37 cm) was found in T number of seedling vigor. In this study it had been found2 7

(control).The highest vigor index (1424) was obtained that untreated control seeds resulted in poor germination
from T and lowest (753) was found from T (control). The and poor seedling vigor when compared with antagonist2 7

highest seedling infection (19.0 %) was found from T treated seeds. The effect of antagonist as seed treatment7

(control) and the lowest (12.33 %) was found from T . could be attributed to unknown biological mechanisms2

Antagonistic bacteria had non-significant effect on since germination and vigor index were higher than no
seedling weight. Numerically the highest seedling weight treated seeds. This could be due to the suppression of
(7.50 g) was recorded from T  and the lowest (6.10) was initial inoculum in seeds by seed soaking in bacterial2

found from T suspension since the fungi were seed borne. Farmers are6.

DISCUSSION bio-control agents for optimum germination, seedling
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