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Bipolaris sp. is known as the causal agent of brown spot disease in rice plant which occur worldwide. 
This disease causes yield losses up to 90%. Various biological control agents were evaluated to control 
this disease incidence. Bipolaris sp. was isolated from infected rice plant leaves that shows brown spot 
symptom. Four types of fungus culture were obtained that are identified as Bipolaris sp., Nigrospora sp., 
Curvularia sp., and Fusarium sp. One of the fungal obtained was confirmed as Bipolaris woodii based on 
phenotypic and molecular identification.  Koch’s Postulate confirmed that B. woodii was the pathogen of 
leaf spot disease of rice based on the symptom shown which is similar to the symptom shown in the 
field. The pathogen Bipolaris woodii is subjected to different cultural condition which are different media, 
pH, temperature and light condition which favour the fungal growth. The result revealed that isolated 
preferred in Half strength V8 juice agar medium and grew well at pH values range between pH 6 to pH 8 
in PDA medium. Bipolaris woodii preferred a temperature ranging from 20 to 30 °C and produced 
highest radial growth under 24h light condition. Three Trichoderma species and three bacterial strains 
were screened for antagonist activity against the pathogen growth using dual culture assay, double plate 
and double layer method. Out of three Trichoderma species, T. harzianum showed the highest inhibition 
(PIRG) against radial growth of pathogen with 65.09% ± 6.00 means. While for the bacteria, UniSZA 15 
showed highest PIRG in both dual culture assay and dual layer method with the figure of 45.65% ± 6.86 
and 83.55% ± 6.14 respectively. Garlic is the best herb that can inhibit the mycelial growth of fungus 
which it totally supressed the fungal growth in 2x and 10x dilution during poisoning agar test over 7 days 
incubation. 
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INTRODUCTION 

Rice (Oryza sativa L.) is one of the most 
important staple food crops of the developing 
world and feed more than half of the world’s 
population. Rice plant is susceptible to several 
devastating disease including rice blast and brown 
spot that lead to significant yield losses in quality 
and quantity of rice production. Brown spot of rice 
caused by several Bipolaris sp. is a serious 

disease because of its devastating nature, 
widespread distribution and existence of several 
physiological races of the causal organism which 
lead to losses in stand due to seedling blight, in 
yield due to leaf and culm infection, and in quality 
and yield by kernel infection (Quintana et al. 
2017). It occurs especially in the environment 
where the water supply is scarce combined with 
nutritional imbalance and lack of nitrogen which 
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often referred as “Poor man’s disease’’ (Barnwal 
et al.2013).  

The pathogen attacks the crops from seedling 
to milk stage (Sunder, 2014). Brown spot 
symptoms appear initially as small circular to oval 
spots on the first seedling leaves. Leaf spots are 
observed throughout the growing season and may 
vary in size, shape and colour depending on the 
environmental conditions, age of the spots, and 
the degree of susceptibility of the rice variety.  
According to (Kumari et al. 2015) size of spot are 
typically 1/8 inch in Radial, and are circular to oval 
in shape. Brown leaf spot are brown, sometimes 
purplish, with red brown to dark brown border and 
white to grey or grey to pale brown centre, often 
surrounded by yellow halo (Senwanna et al. 
2017).Geographically, Malaysia’s climate and 
condition are highly favourable for outbreaks of 
brown spot disease especially if the rice 
management is poorly adapted to farmer which 
lead to serious loss of crop yield thus need 
development of management recommendation for 
brown spot disease control. In response to this 
problem, this study was conducted primarily to 
determine the most suitable biological control 
agent of brown spot disease of rice caused by 
Bipolaris sp, where they are preferred as they are 
environmentally safe and sustainable towards 
organic farming which may be a viable solution to 
reduce the toxic effects of chemicals. 
 
MATERIALS AND METHODS 

 
Isolation and Identification of Bipolaris sp 

Sampling of Brown Spot Fungi 
Rice plant leaves showing symptoms of brown 

spot disease has been collected from rice plant 
field located in Besut, Terengganu at random 
location after the observation of pathogen 
symptom. The samples then were transfered to 
the UniSZA plant pathology’s laboratory and 
isolated using the protocol as outlined by 
Valarmathi & Ladhalakshmi, (2018) with some 
modification. 

Primary Isolation from Host Tissue 
The infected part of leaves and stem was cut 

into small pieces along with healthy part. They 
were surface sterilized in 100% Clorox, 70% ethyl 
alcohol for 10 s, rinsed three times with sterile 
distilled water and dry on sterile filter paper then 
transfer onto the surface Potato Dextrose Agar 
(PDA). The mycelium growing out of the plant 
tissue was subculture to PDA and incubated at 25 

0C for 7 to 10 days to induce sporulation of 
fungus. The isolates were identified based on the 
morphological and cultural characteristics of the 
pathogen under light microscope. 

Molecular identification of Bipolaris sp. 
Bipolaris sp. from the 7 days old cultures will 

be collected and inoculated using a sterilized 
scalpel. The collected mycelia will be ground by 
using the pestle to break the cell wall of fungus. 
The collected sample has been transferred to a 
1.5 mL centrifuge tube and 1ml of FA buffer was 
added to the cells and was resuspend by 
pipetting. Then it was descended by centrifuge at 
5,000 x g for 2. The cells were resuspended in 
550 µL of lyticase solution followed by incubation 
at 37 °C. 350 µL TG1 Buffer was added and mix 
well by pipetting transferred to a bead tube. 20 µL 
Proteinase K was added and then was incubated 
at 55 °C for 15 min. 200 µL of TG2 Buffer was 
added followed by 200 µL of ethanol and mix well 
by pulse-vortexing for 10 s. The sample then 
transferred to a TG Mini Column. 400 µL of W1 
Buffer was added to TG Mini Column. Add 750 µL 
of wash buffer was added to the TG Mini Column 
and place it to the Elution Tube. 50- 100 µL of 
distilled water was added to the membrane centre 
of the TG Mini Column. 

For Polymerase Chain Reaction (PCR), The 
primer pair will be used to identify ribosomal RNA 
gene was LROR: 5’-ACC CGC TGA ACT TAA GC 
– 3’ for forward primer and LR7: 5' – TAC TAC 
CAC CAA CAT CT – 3’ for reverse primer. The 
PCR amplification reaction will be carried out in a 
thermocycler with the following temperature 
conditions as described by Bussaban et al. (2005) 
with modifications. 

The Pathogenicity Test 
The pathogenicity test was done by 

establishing Koch's postulate. The healthy leaves 
surface was sterilized by using 70% ethanol for 30 
s and rinse three times in the sterilized distilled 
water. A wound will be made on the leaf by 
making a scratch on leaf surface by using a sterile 
scalpel. Dip the sterile cotton in spore suspension 
and swab over the wounded surface of the leaf. 
The pathogen will be re-isolated from the 
diseased portion and compare with original culture 
to prove Koch’s postulate. 

Environmental Effect on Fungal Growth 
Environmental effect on fungal growth were 

studied based on four factors which are media, 
temperature, pH and light condition. Five mm 
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plugs were taken from the margin of an actively 
growing culture (7 days old) and inoculated on six 
different media (PDA, PDA (half strength), NA, NA 
(half strength), V8 juice agar and V8 juice agar 
(half strength), four different temperature (20 °C, 
25 °C, 30 °C and 35 °C), four different pH (pH 5, 
pH 6, pH 7 and pH 8) and three different light 
condition (24 h continuous light, alternate cycle of 
12 hour light and 12 hour dark and 24 h 
continuous darkness) respectively. Each 
treatment has five replications and radial growth 
of the isolates was measured daily for seven days 
by using ruler in millimetre (mm). 
 
Screening Antagonist Activity 

Dual Culture Assay 
The dual culture technique on PDA medium 

(Shyamala & Sivakumaar, 2012) was used in this 
experiment to select the most potent antagonist 
that show better activity against Bipolaris sp. 
Antagonist15 was placed at 2.55 cm distance 
away from the centre of the petri dish containing 
PDA medium. On the other side of the plates, 
disks of 5 mm size cut from the pathogen 
Bipolaris sp. isolate of 7 days old was placed at 
2.55 cm distance away from the centre of the Petri 
dish. Plates were incubated for seven days at 25 
°C. Radial growth of the pathogen was measured 
and compared to control, results are expressed as 
the means of the percentage inhibition of radial 
growth (PIRG) based on following formula 
(Jinantana & Sariahi, 1998) 
 
PIRG = (RI-R2)/R1×100Eqn. 1 

 
Where,   R1 = Radial growth of Bipolaris sp. in  
                    control plate 
 
 R2 = Radial growth of Bipolaris sp.  interacting 
with antagonist 

Double Plate 
5 mm plug was taken from the margin of an 

actively growing culture of seven days cultured 
fungi and inoculated on PDA plates while 
antagonistic bacteria had been streaked on NA 
plates. Fungal isolates and antagonistic bacteria 
were separately cultivated per plate. The lids of 
two plates that contain each bacterial and fungal 
were removed and the plate contain bacteria was 
inverted and was placed on top of another plate. 
The plates then were incubated at 25 ⁰C for seven 
days.  All treatments were conducted in five 
replications. The radial growth of the fungus was 

measured and the PIRG of antagonistic activity 
against pathogen fungus was calculated after the 
incubation period. 

Double layer 
To carry out this test, the PDA and NA was 

poured on the same plate. After both of the media 
were prepared and autoclaved, the PDA was 
poured as a first layer and left to cool. After the 
PDA was solidified, sterile filter paper was placed 
on the top of PDA and the NA was poured as a 
second layer. Then, the antagonist bacteria were 
streaked on NA layer and incubated it for 48 hours 
at 25 ⁰C. After 48 hours, the filter paper with NA 
layer on it was removed with the assumption that 
metabolites produced by bacteria already diffused 
into the PDA layer. 5 mm fungal disc then was 
inoculated on PDA layer and incubated for 7 days 
at 25 ⁰C. Each treatment has 5 replications. The 
radial growth of fungi, PIRG and statistical 
analysis was measured and performed. 

Poisoning Agar Test 
There are four selected herb that are being 

used in this study which are garlic, turmeric, 
ginger and soursop leaves on poisoning agar. All 
the sample had been extracted in the lab by 
blended it using a waring blender with addition of 
2 L distilled water in ratio sample and water 1:2. 
The sample was then filtered by using the suitable 
filter. All the extracted solutions were pipetted to a 
microcentrifuge tube then ran it in the centrifuge 
machine at 10 000 rpm for 10 minutes in order to 
remove any impurities that might contain within 
solution thus to reduce the risk of contamination 
on media. Then the solution was then transferred 
to a sterile blue cap bottle. The poisoning agar 
was prepared by mixing the herb extract with the 
PDA solution.  5 mm plug of the fungal disc was 
taken from 7 days old culture and was transferred 
onto the centre of the media on poisoning agar. 
The media were incubated for 7 days at 25 ⁰C. 
Each treatment has five replications, and their 
radial growth was measured by using a ruler in 
mm for 7 days daily. 

 
Data analysis 

Data were statistically analyzed using SPSS 
Statistic 17.0 software, by one way ANOVA and 
the significance of treatments was determined 
using Tukey’s-b (p<0.05) 

 
RESULTS AND DISCUSSION 
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Isolation and Identification of Bipolaris sp. 

Primary Isolation (Direct Plating Method) 
After 3 days of isolation, there were four types 

of pure culture fungi that were repeatedly obtained 
after encounter several series of subculture. The 
pure cultures obtained were identified as Bipolaris 
sp., Nigrospora sp., Fusarium sp., and Curvularia 
sp respectively. 

Identification of Bipolaris sp. 
Bipolaris sp. was selected to further this study 

based on a several phenotypic characteristics that 
align with the previous study by Channakeshava 
& Pankaja, 2018. The colony of Bipolaris sp. that 
grew on PDA showed a dense, greyish mycelial at 
centre, white at periphery, waxy, thick with raised 
colony. Conidia observed has 6 to14 pseudo 
septate, curved with bulge in the centre and 
tapering towards the ends, cylindrical, pale to mid 
golden brown, smooth vary in size (Fig.1) 
 

 
Figure 1 :(A) 7 days old colony grown on PDA at 
25⁰C, (B) Spores of fungus (observed under light 

microscope at 100x magnification), (C) Spores 
of fungus (observed under light microscope at 

20x magnification), (D) Hyphal of Bipolaris sp. 

Molecular Identification of Bipolaris sp. 
Bipolaris sp. isolate was amplified with primers 
LROR and LR7 using a thermo cycler and the 
products produced were visualised as a single 
band in agarose gel strained with ethidium 
bromide. The size of the PCR fragments was 
approximately 100 bp length (Fig.2) 

 

 
Figure 2: PCR amplification extracted from 
sample of1using primer LROR and LR7 (for 

28s large subunit ribosomal RNA gene). 
 
The PCR products were analysed by 
electrophoresis in a 1% agarose gel, and positive 
results were recognisable by the appearance of 
specific bands. Lane M is a 100 bp DNA ladder as 
marker. 

The full length of sequences obtained for 
Bipolaris sp. were BLAST searched in the 
nucleotide database of National Centre for 
Biotechnology information (NCBI). From BLAST 
sequencing, the fungus was identified as Bipolaris 
woodii strain BRIP 12239 (accession number 
KX452441.1). The sequencing result of the PCR 
product showed 98 % homology with the large 
subunit RNA gene of B. woodii. 

The Pathogenicity Test 
The pathogenicity test was done by 

establishing a Koch’s Postulate. The inoculation of 
brown spot fungus was conducted at several parts 
of the healthy rice plant leaves with spore 
suspension of Bipolaris woodii. Symptom appears 
on the inoculated leaves was highly similar to 
typical symptom of brown spot disease as shown 
in Figure 3.  The leaves inoculated with fungus 
showed a typical spot which are brown in colour 
with grey or whitish centre, cylindrical or oval in 
shape with yellow halo. 

Environmental Effects towards Bipolaris 
woodii Growth 
Different morphology characters like colony 
colour, texture, edge and radial growth of fungus 
were studied on six different media as shown in 
Table 1. Among six media tested, the best media 
that exhibit greater colony growth of the fungus 
was Half strength V8 Juice Agar (85 ± 0 mm) 
followed by Nutrient Agar (82.2 ± 6.26 mm) as 
shown in Table 2. 
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Figure 3:(A) Healthy rice plant leaves (control), 

(B) Infected rice plant leaves from sampling, 
(C) Rice plant leaves after inoculation with 

fungus isolates from infected leaves  
 
The result is in accordance to (Hailmi et al., 

2011) where Hs V8 Juice Agar was the best 
media for the colony growth of Exserohilum 
monoceras. V8 juice medium provides the proper 

nutrient composition for inducing and sustaining 
complete sexual development of the fungus (Kent 
et al., 2008). In contrast, B. woodii showed the 
lowest growth on PDA media (66.4 ± 8.26 mm) 
after an incubation on 7 days. However, the fungal 
growth on PDA media showed the best 
morphology of Bipolaris woodii which are align 
with previous study by Mew & Gonzales (2002). 
 
Table 1: Colony morphology of B.woodii on 
different media 

Type of Media Colour Texture/Edge 

Potato 
Dextrose Agar 

Greyish at center, 
white at periphery 

Waxy, thick with 
 raised colony 

Potato 
Dextrose Agar 

(Hs) 

Greyish at center, 
white at periphery 

Waxy  with  
Raise  colony 

Nutrient Agar Whitish olivine 
 

Waxy with slightly 
 raised colony 

Nutrient Agar 
(Hs) 

Light whitish olivine Waxy with slightly 
 raised colony 

V8 Juice Agar Greyish-white, ring 
like shape 

Thick, leathery 
 with raised 

 colony 

V8 Juice Agar 
(Hs) 

Greyish-white, ring 
like shape 

Thick, leathery  
raised colony 

 
Table 2: Means for different media in 

homogenous subsets 

Type of Media 
Means of Radial 
 Growth (mm) 

Potato Dextrose Agar 
66.40a 

 

Potato Dextrose Agar (Hs) 
77.40ab 

 

Nutrient Agar 
82.20b 

 

Nutrient Agar (Hs) 
80.80b 

 

V8 Juice Agar 
74.20ab 

 

V8 Juice Agar (Hs) 85.00b 

* Means within the column followed by the same 
lowercase letter are not significantly    different 
(p<0.05). 

Four different temperature which are 
20oC,25oC, 30oC and 35oC were set for incubation 
of this fungus. Based on the result, fungus 
showed good growth in temperature within 20oC 
to 30oC except at 35oC At this temperature, the 
growth of fungus was totally retarded and had 
showed no growth at all over seven days of 
incubation. B. woodii exhibit greater radial growth 
colony of fungus in 20oC with means 47.6 ± 10.99 
mm followed by 30oC with means 45.6 ± 12.11 
mm. (Table 3). According to Ahmed et al., (2011) 
and Arshad et al., (2013), growth of the fungus 
was best at temperature levels ranged from 25°C 
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to 30°C on PDA medium. A study by Masyahit et 
al., (2009) stated that mycelial growth of B. oryzae 
was inhibited by a temperature of 35°C while a 
temperature of 25°C and 30°C was quite suitable 
for growth. 

 
Table 3: Means of different temperature in 

homogenous subsets 

Temperature 
Means of Radial   

 Growth (mm) 

20⁰C 47.60a 

25⁰C 43.20b 

30⁰C 45.60b 

35⁰C 5.00a 

* Means within the column followed by the same 
lowercase letter are not significantly different 
(p<0.05). 
 

Among four different pH that has been 
evaluated, the result shows that the radial growth 
of fungus in all pH showed that there is no 
significant different but pH 6 and pH 8 showed 
significantly higher reading compared to pH 7 and 
pH 5 with means 76 ± 2.5 mm and 73.8 ± 3.63 
mm respectively. pH 5 recorded with the lowest 
mean of radial growth which are 67.6 ± 27.92 mm 
as shown in Table 4. According to Gangopadhyay 
(1983), the sporulation of Bipolaris oryzae was 
noted at pH 6 and decrease in pH inhibits growth 
as well as sporulation. Channakeshava & 
Pankaja, 2018 reported that a maximum dry 
mycelial weight of B. oryzae was recorded at pH 
ranged from 6.5-7.5. 

 
Table 4:Means for different pH in 

homogeneous subsets 
ppH Means of Radial 

Growth (mm) 

ppH 5 67.6a 

ppH 6 76a 

ppH 7 71a 

ppH 8 76a 

* Means within the column followed by the same 
lowercase letter are not significantly    different 
(p<0.05). 

 
Table 5 showed the means of radial growth of 

fungus in different light condition on PDA media 
over 7 days. the result revealed that optimum light 
condition for fungal growth best under the 
continuous 24 h light condition with 85 ± 0 mm 
mean of radial growth of fungus followed by 
incubation under continuous 24 h dark condition 

with average 67.2 ± 16.51 mm. The least mean 
radial growth of fungus is at 12 h light condition 
and 12 h dark condition with 52.4 ± 18.64 mm as 
shown in Table 5. There is a significant different 
between radial growth of fungus under all light 
condition (p < 0.05). 

 
Table 5: Means of different light conditions in 

homogeneous subsets 

Light Conditions 
Means of Radial 
 Growth (mm) 

Alternate cycles of 
12 h light and 12 h dark) 

52.4a 

 

Complete light (24 h) 67.2ab 

Complete dark (24 h) 85b 

* Means within the column followed by the same 
lowercase letter are not significantly    different 
(p<0.05). 

Screening of Antagonistic Activity 

Screening of Antagonistic Activity (Bacillus 
sp.) 

Three tests have been carried out to 
determine antagonistic activity all bacteria which 
namely as B40, B43 and UniSZA 15. All bacterial 
shows ability to inhibit the mycelial growth of B. 
woodii with significantly different compared to 
control (p ˂ 0.05). In dual culture assay, UniSZA 
15 revealed to have highest percentage inhibition 
of radial growth with 45.65 ± 6.86 % means 
followed by B43 with 28.54 ± 7.41 % means. B40 
showed lowest percentage inhibition against B. 
woodi growth with 21.21 ± 10.96 % means with 
respect to control as shown in Fig.4.  In double 
plate method, the highest percentage inhibition of 
radial growth was recorded by B43 with 33.49 ± 
18.25 % followed by B40 with 32.28 ± 15.93 % 
and UniSZA 15 23.59 ± 14.35 % with respect to 
control as shown in Table 7. 

Result from double layer method showed that 
all antagonist bacteria have high percentage 
inhibition of radial growth against B. woodii after 
seven days incubation and there is significant 
different of the means radial growth between the 
antagonist bacteria and the control (p < 0.05). 
Based on the Table 8, UniSZA 15 showed highest 
percentage inhibition of radial growth with 83.55 ± 
6.14 % followed by B40 with 73.34 ± 17.33 % and 
B43 with lowest inhibition percentage which is 
43.26 ± 28.19 % with respect to control. 
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Figure4: Bacillus sp. showing zone of 
inhibition of B. woodii in dual culture plate 
assay. (A) B43, (B) UniSZA 15, (C) B40, (D) 
Control 

Table 6: Means for PIRG of B. woodii in 
homogeneous subsets (dual culture assay) 

 

Antagonistic 
bacterial 

Percentage inhibition 
of radial growth (%) 

B40 21.21a 

B43 28.54a 

UniSZA 15 45.65b 

* Means within the column followed by the same 
lowercase letter are not significantly different 
(P<0.05). 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: PIRG of B. woodii in the presence of 
antagonist bacteria by dual culture assay 

Table 7: Means for PIRG of B. woodii in 
homogeneous subsets (double plate) 

 
 

 
 
 
 

*Means 
within the column followed by the same 
lowercase letter are not significantly different 
(p<0.05). 

 

Figure 6: PIRG of B. woodii in the presence of 
antagonist bacteria by double plate method 

Table 8: Means for PIRG of B. woodii in 
homogeneous subsets (double layer) 

 
Antagonistic 

 bacterial 
Percentage inhibition  
of radial growth (%) 

B40 73.34ab 

B43 43.26a 

UniSZA 15 83.55b 

Control - 

* Means within the column followed by the same 
lowercase letter are not significantly different 
(p<0.05). 

Screening Antagonistic Activity of Fungus 
(Trichoderma sp.) 

Antagonistic activity of Trichoderma sp. was 
observed in dual culture assay. The isolated 
antagonist fungus which namely as KS4, KS3 and 
KS6 were identified as Trichoderma harzianum, 
Trichoderma hamatum and Trichoderma atroviride 
respectively. It was observed from the result 
(Table 9) that all fungi tested in this study exhibit 
antagonistic activities against brown spot fungus 
B. woodii. Radial growth of the pathogen was 
inhibited by all the tested antagonist. The results 
produced by antagonists were significantly (P < 
0.05) different from control. KS4 showed the most 
antagonistic activity under conditions in this study 
which show the highest percentage inhibition with 
65.09 ± 6.00 % followed by KS6 (62.13 ± 9.5 %) 
and KS3 (52.96 ± 9.67 %). Dharmaputra et al. 
(1994) tested two isolates of T. harzianum and 
one isolates of T. viride against Ganoderma and 
found that all isolates inhibited the mycelial growth 
of the pathogen, but T. harzianum showed the 
best performance. 
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Antagonistic 
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B40 32.28a 

B43 33.47a 

UniSZA 15 23.60a 

Control - 
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Figure :Trichoderma sp. showing inhibition of 
B. woodii growth in dual culture assay. (A) KS 
4 (T. harzianum), (B) KS 3 (T. hamatum), (C) KS 

6 (T. atroviride), (D) Control. 
 

 

Figure 8: PIRG of B. woodii in the presence of 
antagonist fungus (Trichoderma sp.) by dual 

culture assay method 
 

Table 9: Means for PIRG of B. woodii in 
homogeneous subsets (dual culture assay) 

 
Antagonistic  

Fungi 
Percentage inhibition 
 of radial growth (%) 

KS4 65.09a 

KS3 52.96a 

KS6 62.13a 

Control - 

* Means within the column followed by the same 
lowercase letter are not significantly different 
(p<0.05). 

Poisoning Agar Test 
The efficacy test of 4 herb extracts was done 

by mycelial growth inhibition in poisoning agar test 
under laboratory conditions against Bipolaris 
woodii that cause brown spot disease in rice. All 
the herb extract has potential on inhibition of 
mycelial growth of fungus and the result have 
been presented in Table 10. The data showed 
that the herbs extract was found significant (p 
<0.05) in suppression of mycelial growth at higher 
dilution over control which is untreated media. 
However, the suppression rate decreases with 
time as shown in Fig 9. 

The lowest dilution of herb extract more 
effective in reducing the radial growth of fungus 
compared with the high dilution rate. The result 
revealed that extraction of garlic, ginger and 
turmeric at 2x dilutions was most effective in 
supressing the fungal growth of the B. woodii with 
means 5 mm respectively after 7 days 
incubations. However, the leaf extract of soursop 
at 2x dilution exhibit less effective to supress the 
fungal growth with means of 26 ± 2.45 mm after 7 
days incubation.  

Among the tested herb extract, only garlic 
extract totally supressed the radial growth of 
fungus at 2x and 10x dilutions over 7 days 
incubation. The findings are similar with study by 
Hajano et al. 2012 which stated that extract of 
garlic by food poisoning method successfully 
inhibit the mycelial growth of Magnaphorte oryzae. 
The observation supports the findings of Faruq et 
al. (2014) who found that garlic extract gave a 
best result to control seed borne disease in rice 
plant. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9: Effect of herb extract at 2x and 10x 
dilution over control on radial growth of fungi. 
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Table 10:  Means for radial growth of B. woodii 
in homogeneous subsets (poisoning agar test) 

 

Herb extract Dilution 
Radial Growth  

of Fungus (mm) 

Garlic 2x 5a 

 10x 5a 

Ginger 2x 5a 

 10x 23.80c 

Turmeric 2x 5a 

 10x 12.20b 

Soursop leaves 2x 26.00c 

 10x 56.20d 

Control - 64.00e 

* Means within the column followed by the same 
lowercase letter are not significantly different 
(p<0.05). 

 

 
 

Figure 10: Herb extracts showing inhibition of 
B. woodii growth in poisoning agar test. (A) 
Garlic 2x, (B) Ginger 2x, (C) Turmeric 2x, (D) 
Soursop Leaves 2x, (E) Garlic 10x, (F) Ginger 
10x, (G) Turmeric 10x, (H) Soursop Leaves 
10x, (I) Control 

CONCLUSION 
In conclusion, pure culture of a causal agents 

for brown spot disease in rice had been determine 
which is identified as B. woodii. Isolation of B. 
woodii was subjected to different cultural 
conditions which are media, pH temperature and 
light conditions under invitro conditions. Half 
strength media was found to be best media for 
mycelial growth of this pathogen due to the 
nutrient composition in the media that favour the 
growth and sporulation of this pathogen. Isolates 
also preferred grow in medium with pH range from 
pH6 to pH8 and grew well in temperature range of 
20°C to 30°C whereas the highest radial growth 
recorded at 20°C. This pathogen favour to be in 
24 h light condition for the best growth. The 
results of this study also revealed that B40, 
UniSZA 15 and KS 4 (T. harzianum) has the 

greatest potential as antagonist against B. woodii 
growth. Best extracted herb in this study that can 
totally supress the growth of this pathogen is 
Garlic. These antagonists should be included in 
further investigation as potential biological control 
agent for production of bio-fungicide that are 
intended to protect the rice plant from brown spot 
disease. 
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