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Abstract

In vitro experiments were conducted in the Plant Pathology Laboratory, Agrotechnology Discipling,
Khulna University, to evaluate the variable effects of some selected fungicides against some Bipolaris
sorokiniana isolates collected from different regions of Bangladesh. Four fungicides namely mancozeb,
carbendazim, propiconazoole and copper oxychloride was used in the study. No mycelial growth was found
even at the lowest concentration of propiconazole after 7 days of inoculation in all isolates of B.
sorokiniana. Application of 300 ppm of copper oxychloride, carbendazim and mancozeb decreased radial
mycelial growth after 7 and completely inhibited at higher concentrations after 12 days of inoculation. The
results revealed that inhibition percentages were increase with the increased in concentration of all

fungicides used in this study.
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Introduction

Wheat is the second most important crop
cultivated in Bangladesh in rotation with rice
(Meisner et al., 1992; Siddique, 2002) and wheat
production is increasing day by day. In the last 11
years wheat production was highest in Bangladesh,
however per unit yield is much lower than
expected and one of the important causes is
occurrence of diseases (Siddique et al., 2002;
Sultana, 2012). Leaf spot/leaf blotch/leaf blight
caused by Bipolaris sorokiniana (Sacc.)
Shoemaker, teleomorph Cochliobolus sativus is the
most important one. B. sorokiniana also causes
seed rot, common root rot, seedling blight, head
blight, black point of wheat and barley and reduces
seedling emergence ultimately causes the yield
loss of the subsequent crop (Kumar et al., 2002;
Malaker, 2007). The diseases caused by B.
sorokiniana may cause yield loss up to 80% (Alam
et al., 1998) due to wide distribution of pathogen
in the warm humid growing regions (Kulkarni and
Nargund, 1986; Kumar et al., 2002; Kendra et al.,
2006). The fungus multiply asexually (Malaker et
al., 2007), while sexual propagation is rare in
nature or occur occasionally and it create genetic
variation among B. sorokiniana isolates.
Variability in the isolates of B. sorokiniana, both
morphological (Mishra, 1981; Maraite et al., 1998)
and pathological (Nelson, 1960; Marait et al.,
1998). The fungus is transmitted by seed (Sultana
and Rashid, 2012) and attacks the necrotic tissue
of wheat plant and develop oval to round brown

blotch surrounded by yellow halo (Acharya et al.,
2011). High temperature and high relative
humidity favor the outbreak of the disease, in
particular in South Asia’s ‘intensive irrigated
wheat-rice production systems’ rice favors the
rapid multiplication of this foliar blight pathogens
and rice stubble plays its role as a substrate for the
fungi after rice harvest (Kumar et al., 2002).
Fungicide can be an effective agent to
control this disease. They are chemical compound
that controls fungal disease by specifically
inhibiting or Kkilling the fungus causing the disease
(McGrath, 2004; Singh, 2009). Fungicides that
have curative properties reduce disease severity
and increase the productivity of crop. Cultural
practices often do not provide adequate disease
control and resistant cultivars are not available or
not acceptable in mark, certain high value crops
have an extremely low tolerance for disease
symptoms. In those case using fungicide is the
most suitable to fight against diseases. It
effectively controls the sudden attack of any
disease so epidemic can be avoided easily
(McGrath, 2004). The isolates of B. sorokiniana
collected from various cities of Bangladesh were
examined for their sensitivity. The conventional
breeding has little impact on cultivar development
in wheat. Almost all the cultivars are derived from
seedlings (Litz et al., 1994). The problem is
intensified due to lack of resistance in available
local and exotic cultivars. In vitro studies against
B. sorokiniana are barely sufficient and even
precise information on determination of efficacy,
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sensitivity types of fungicides with minimum
inhibitory ~ concentration have not been
characterized against B. sorokiniana (Igbal, 2010).
Research is needed to control this disease.
Chemical control is the most preferable one in
respect of Bangladesh.

In view of the above facts, the present study
was undertaken to evaluate the variable effects of
some selected fungicides against some B.
sorokiniana isolates collected from different
regions of Bangladesh.

Materials and Methods

Collection, isolation, identification, purification
of fungi

Infected wheat leaves containing typical
symptom of spot blotch of B. sorokiniana were
collected from different regions of Bangladesh in
the month of February 2014. The basic Medium,
PDA was prepared following standard procedure.
The pathogen was isolated following tissue
planting method (Mian, 1995). Then plates were
incubated at 25 + 2 °C for 4-5 days. Then a bit of
mycelium was transferred another (PDA) plates
for pure culture. Again the plates were incubated
for 5 days at 25+2 °C for sporulation.
Identification of B. sorokiniana was done and
photograph was taken. (Plate 1). Purified isolates
was obtained using the single spore method as
stated by (Ruppel, 1972) with some modifications
(Adhikary 2004). Single sporulated conidia were
transferred onto PDA plates and incubated at 25 +
2°C for 7 days. Then pathogenicity of each isolate
was tested. Then test tube slants of monoconidial
isolates of B. sorokiniana were prepared and
stored in refrigerator at 4°C (Table 1).

Response of different fungicides to isolates of B.
sorokiniana

Different fungicides were evaluated in vitro
condition against B. sorokiniana following poison
food technique (Dhingra and Sinclair, 1986).
Fungicidal suspension of different concentration
was prepared dissolving required quantities of
fungicide in warm PDA using magnetic stirrer.
With each treatment five replications were given.
The entire process was done in aseptic condition
and incubated at 25 + 2 °C, and the growth of
control plate was observed regularly. Information
of the fungicide used in the study is given in Table
2.

Measurement of radial mycelia growth and
growth inhibition of B. sorokiniana
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Percent inhibition of growth was calculated
using the following formula (Naz et al. 2006):

Percent inhibition= % % 100
Where, X=Average growth of the fungus in

control Petri dishes; Y= Average growth of the
fungus in fungicide treated Petri dishes

Measurement of sporulation inhibition of B.
sorokiniana

For measuring sporulation twelve days old
culture plate in each concentration was flooded
with 10 mL of sterilized distilled water. Conidia
along with mycelial mass were separated from the
substratum by scrapping with a narrow edged
sterilized glass slide. The suspension was sieved
through double layer cheese cloth to discard
mycelial mass. The volume was adjusted up to 100
mL using distilled water. It was then diluted 10
times by adding distilled water. The number of
spore mL™ was counted by using a Neubauer
hemocytometer. Petri dish was replicated five
times. Percent inhibition of sporulation was
calculated.

Experimental design and data analysis

Both experiments were laid out under
completely randomized design (CRD). Data were
transformed by using Square Root Method
(Zaman, 1982) for exactly analyzing the data
avoiding statistical complication. The data were
analyzed statistically using MSTAT-C computer
program and means were compared for difference
following Duncan’s Multiple Range Test (DMRT).

Results

Effect of copper
sorokiniana isolates

Maximum mycelial growth inhibition of 70-
80% was observed at 300 ppm of copper
oxychloride in case of all isolate of B. sorokiniana.
After 12 days of inoculation, complete inhibition
of sporulation was recorded in BS-1 and BS-5 due
to effect of different concentrations. Complete
inhibition was recorded at 100-300 ppm, 300 ppm
and 200-300 ppm in BS-3, BS-2 and BS-4,
respectively (Table 3). Regression equation
between different concentrations of copper
oxychloride and mycelial growth inhibition
percentage revealed that more than 50% of the
variations (Fig. 1). Likewise, regression equation
between different concentrations of copper
oxychloride and sporulation inhibition (%)
revealed 36%, 68%, 65%, 71% and 36% of the
variation with increase in concentration in the case

oxychloride against B.
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of BS-1, BS-2, BS-3, BS-4 and BS-5, respectively
(Fig. 2).

Effect of propiconazole against B. sorokiniana
isolates

After 7 days of inoculation no mycelia
growth was found in all treated plate except
control in all isolate of B. sorokiniana.

Effects of carbendazim against B. sorokiniana
isolates

By applying carbendazim at different
concentration 100% mycelial growth inhibitions
was observed at 300 ppm in BS-2 and 75-77% in
case of BS-1 and BS-5. So far 200 ppm was found
effective for BS-3 and BS-4200 ppm. Counting of
sporulation after 12 days of inoculation for all
isolates showed no sporulation due to effect of
100-300 ppm concentration of the fungicides
(Table 4). Regression analysis between different
concentrations of carbendazim and mycelial
growth inhibition % revealed over 43%, 63%,
64%, 66% and 44% of the variation in BS-1, BS-2,
BS-3, BS-4 and BS-5, respectively with increased
in fungicide concentration (Fig. 3). Regression
assessment between various concentrations of
copper oxychloride and sporulation inhibition (%)
showed 60-70% of the variation due to increase of
concentration (Fig. 4).

Effect of mancozeb against B. sorokiniana
isolates

By using mancozeb at different
concentration  maximum  mycelial  growth
inhibition was observed in 300 ppm in case of all
isolate of B. sorokiniana [BS-1 (34 %), BS-2 (56.5
%), BS-3 (48 %), BS-4 (62 %), and BS-5 (30 %)].
Inhibition (%) was increase with the increase of
concentrations of applying mancozeb. Counting of
sporulation after 12 days of inoculation, maximum
sporulation inhibition was found in 300 ppm in all
isolates of B. sorokiniana [BS-1 (50.48 %), BS-2
(57.59%), BS-3 (46.14 %), BS-4 (41.33 %), and
BS-5 (77.85 %)] over control (Table 5).
Regression equation between different
concentrations of mancozeb and mycelial growth
inhibition % as well as spore inhibition % revealed
that more than 85% variations in different isolates
(Fig. 5 and 6).

Discussion

Pathogenic variations were observed with
different concentration of each fungicide on
different isolates. Again there were differences in
temperature humidity in the area of collection
isolates.

Higher concentration of copper oxychloride
gave no sporulation in all cases and it may be
effective to control pathogenic activity of B.
sorokiniana. Sharma (2006) found, copper
oxychloride inhibits mycelial growth mostly and
successfully inhibits sporulation of B. tetramera.
Complete inhibition of radial mycelial growth and
sporulation of B. sorokiniana was found with
Propiconazole, so it may be effective to complete
control of pathogenic activity of B. sorokiniana.
Response of Bipolaris sorokiniana on media
containing fungicide of Triazole group (e.g.-
Tebuconazole and Propinazole) reduced the
growth of fungus successfully (Pannu et al., 2006;
Soovali and Koppel, 2009; Yamaguchi et al.,
2010; Acharya et al., 2011; Rahman et al., 2013).
Higher concentrations of Carbendazim inhibited
the total redial mycelial growth and sporulation of
all isolates of B. sorokiniana. Yamaguchi et al.
(2010) observed severity of Bipolaris sorokiniana
was very much less in media containing
Carbendazim at low concentration and mostly
suppressed at higher concentration. Giri et al.
(2001) collected seed samples of different wheat
varieties from Bipolaris sorokiniana leaf blight
infected fields and found carbendazim failed to
control seed borne infection. Mancozeb might be
effective to control pathogenic activity of B.
sorokiniana at higher concentration. Similarly,
Hasan et al. (2012) found the highest control of the
fungi due to application of Mancozeb (1.86 g).
Sharma (2006) findings explored effectiveness of
Mancozeb (Dithane M-45) against rot of Coccinia
indica caused by Bipolaris tetramera. Giri et al.
(2001) also demonstrated effectiveness of
mancozeb (90.5%) to control infection of seeds
caused by Bipolaris sorokiniana.
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Table 1: Isolates of Bipolaris sorokiniana used in the study.

Regional Origin

February Monthly average *

Isolates o Wheat Pathog_enic Maximu Minimun Humidit

Districts Thana Cultivars Reaction m T (-C) y

T (°C) %

BS-1 Jessore Sador Sourov-64 + 295 14.4 72
BS-2 Kurigram Vurungomari Sonalika + 26 12.7 75
BS-3 Gazipur Joydebpur Barigom-25 + 28.1 15.5 64
BS-4 Faridpur Boalmari Sonali + 27.6 14.6 72
BS-5 Dinajpur Sador Triticale + 26.4 12.5 70

BS = Bipolaris sorokiniana
+ = Pathogenic

*Bangladesh Meteorological Department

Table 2: List of fungicides that were used in the experiment

Chemical name  Mode of action Trade name Concentration(ppm)
Carbendazim Systemic Noin 50 Wp 50,100,200,300
Diathen M-45
Mancozeb Contact 80WP 50,100,200,300
. . Sunconazole
Propiconazole Systemic 250EC 50,100,200,300
Copper oxychloride Contact Sulcox 50wp 50,100,200,300

Table 3: Effect of copper oxychloride on radial mycelial growth inhibition and sporulation inhibition (%)
of some isolates of B. sorokiniana.

BS-1 BS-2 BS-3 BS-4 BS-5
Conc. ;i:;;: Slpo_ru— Radial Sporu- ;?)3\;3: Sporu- Radial Sporulati Radial Sporu-
(opm)  inhibitio . lafion - growth - lation oy, lation o growth o on growth  lation
inhibition inhibiti inhibition inhibition inhibition inhibition inhibitio inhibition
09 % on % % 09 % % % n% %
0 0
0 0d 0 0d 0d 0d Oc 0d 0d 0e 0
50 56.54 ¢ 100 64 c 64 c 55 ¢ 34 b 59 ¢ 64 c 59.28 d 100
100 75.89 ¢ 100 70 b 714 b 68 ab 100 a 67 b 72 b 73 ¢ 100
200 7453 b 100 702 b 704 b 65 b 100 a 68 b 100 a 76 b 100
300 82.40 a 100 76.6 a 100 a 72 a 100 a 73 a 100 a 8l a 100
CV% 2.88 0 3.43 1.29 6.66 0.82 3.76 0.18 2.4 0
*k NS *k *k *k *k *k *k *k NS

Level of significance at 1% level as **

Table 4: Effect of carbendazim on radial mycelial growth inhibition and sporulation inhibition percentage
of some isolates of B. sorokiniana.

BS-1 BS-2 BS-3 BS-4 BS-5
Radia
Conc. Radial Sporulat  Radial Sporula Rad'?rll Sporulati I t Sporula Radial Sporula
(ppm growth ion growth tion i?\[]?\t,)\litio on grﬁw tion growth tion
) inhibitio  Inhibitio  inhibiti  Inhibiti no% Inhibitio inhibi Inhibiti  inhibitio  Inhibiti
n % n % on % on % n % tion on % n % on %
%
0 0d 0c 0d 0d 0 d 0c 0d 0d 0d O0e
50 69.58 ¢ 59.98 b 69 ¢ 66.28 ¢ 68.95 ¢ 36.94 b 67.8c 6596 c 70.7 ¢ 755 d
100 70.65 bc 100 a 777 b 67.48 c 81.7 b 100 a 788 b 7484 b 729 bc 7944 c
200 73.12 ab 100 a 776 b 79.24 b 100 a 100 a 100 a 100 a 755 ab 8334 b
300 75.59 a 100 a 100 a 100 a 100 a 100 a 100 a 100 a 779 a 100 a
CV % 3.78 5.65 3.16 1.67 1.74 1.66 1.97 2.42 5.13% 0.45
Level of significance at 1% level
Mycopath (2015) 13(2): 81-88



Effect of some fungicides against some B. sorokiniana isolates 85
Table 5: Effect of Mancozeb on radial mycelial growth, inhibition percentage and sporulation of five
isolates of B. sorokiniana.
BS-1 BS-2 BS-3 BS-4 BS-5
c Radial Sporulat  Radial  Sporulat Radial Sporulat  Radial  Sporulat  Radial Sporul
onc. - - growth - - -
opm) growth ion growth jon nnteon - growth on  growth  ation
inhibiti  Inhibitio  inhibiti  Inhibitio n % Inhibitio  inhibiti  Inhibitio inhibiti  Inhibiti
on % n % on % n % ° n % on % n % on % on %
0 Oc 0e 0d 0e 0 d 0e 0d 0e 0d 0e
50 0.27¢c 19.81 d 4.2d 1271 d 7¢c 951 d 5d 9.2 d 2d 332 d
100 7.3b 3242 ¢ 107 ¢ 24.44 ¢ 11 ¢ 27.06 ¢ 15 ¢ 16.87 ¢ 8 c 3316 b
200 9.8b 4313 b 31.2b 4794 b 18 b 39.87 b 26 b 2125 b 12 2273 ¢
300 34a 50.48 a 56 a 57.59 a 48 a 46.14 a 62 a 4133 a 30a 77.85 a
CV% 23.12 241 17.11 211 26.5 2.85 23.87 4.01 219 157
Level of significance at 1% level
y = 0.214x% + 30.02
Bl R?=0.584
BS-2 y=0.184x + 32.14
R?=0.492
e B5-3 y=0.178x + 28.80
2 R?=0522
= e (54 y=0.18x+30
2 R?=0.512
E BS5 y = 0.209x + 30.60
‘s R*=0.573
=
£ ——Linear (BS-1)
—— Linear (BS-2)
—— Linear (BS-3)
—— Linear (BS-4)
—— Linear (B5-5)

Concentration{ppm)|

Fig. 1: Functional

oxychloride.

relationship

Inhibition%

Concentration(ppm]

——B5-1
BS-2
e BS-3
e B5-4
BS-5

—— Linear (BS-1)

Linear (B5-2)
—— Linear (BS-3)

—— Linear (BS-4)

Linear (BS-5)

y =0.224x + 50.86
R? = 0.364

y=0.252x + 28.28
R* = 0.680
y=0.315x+ 2582
R?=0.651
y=0.288x + 29.72
R?=0.719
y = 0.224x + 50.86
R? = 0.364

between concentration and mycelial growth inhibition % by copper

Fig. 2: Functional relationship between concentration and sporulation inhibition % by copper oxychloride.
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——ES51 y=0.177x+34.74
R?=0.434

BS-2 y=0251x+32.17
R* = 0.633

——B5-3 y=0.276x + 34,19
R?* = 0.648

i BS54 y=0.279x +32.98
R* = 0.668

i BS-5 y =0.184x + 35.45
R =0.443

Inhibition %

—— Linear (B5-1)

Linear (BS-2)
—— Linear (BS-3)
—— Linear (B5-4)

Concentration(ppm
—— Linear (B5-5)

Fig. 3: Functional relationship between concentration and mycelial growth inhibition % carbendazim.

—4—B5-1 y=0.279x + 35.68
R®=0.589
BS-2 y=0.262x + 28.48
R?=0.709
—d—B5-3 y=0.311x + 26.94
R?=0.648
—>=B5-4 y=0.284x +31.22
‘e 2
s R? = 0.696
2 —#—BS-5 y=0.248x + 35.35
= 2=
a _ R? = 0.589
= ——Linear (B5-1)
£

—— Linear (BS-2)

——Linear (B5-3)

Linear (BS-4)

Concentration(ppm|

Linear (BS-5)

Fig. 4: Functional relationship between concentration and sporulation inhibition % carbendazim.

—4=—Bs-1 ¥=0.107x-3.679

R?=0.859
BS-2  y=0.191x-4.431
R*=0.974
i B5-3 y=0.147x - 2.319
R?=0.904
33 i B35} y=0.198x - 4,198
e R?=0.937
S @55 ¥=0.095x-2.017
o R?=0.926
< —— Linear (BS-1)

—— Linear (BS-2)
——Linear (BS-3)

——Linear (BS-4)

Concentration (ppm

——Linear (BS-5)

Fig. 5: Functional relationship between concentration and mycelial growth inhibition % by
mancozeb.
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Inhibition%

Concentration(ppm’

—+B51 L 0155x+8808
R? = 0.882

BS-2  y=0.196x+2993
R*=0.972

-B5-3 y = 0.156x + 4.204
R?=0.921

=r=B5-4 y=0.125x + 1.431
R =0.952

BS-5 y =0.249% - 10.96
R*=0.838

—— Linear (B5-1)

—— Linear (B5-2)

—— Linear (B5-3)

—— Linear (B5-4)

——— Linear (B5-5)

Fig. 6: Functional relationship between concentration and sporulation inhibition % by mancozeb.
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