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Abstract: A total of four isolates of Stemphylium botryosum infected lentil were collected from lentil plants
showing blight symptoms and grown at different areas of Bangladesh. The isolates were characterized in terms
of cultural, morphological and physiological parameters. The isolates varied significantly in their cultural,
morphological and physiological traits of colony color, shape, texture, conidia size and radial mycelial growth
on culture media. The optimum temperature for the mycelial radial growth of S. botryosum was 25°C and the
fungus was grown well in lentil dextrose agar (LDA). The mean length and breadth of conidia was varied from
13.33-16.04 µm and 6.46-9.14 µm, respectively. Mean length of conidia was maximum 16.04 µm in isolate MIH-2
and minimum 13.33 µm in isolate MIH-3. The highest mean breadth 9.17 µm was observed in isolate MIH-2 and
the lowest 6.46 µm in isolate MIH-3. All the fungicides tested gave significant reduction in radial mycelial
growth over control. Among the fungicides Rovral 50WP (Iprodione) was found to be the most effective
fungicide to retard the radial mycelial growth of Stemphylium botryosum.
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INTRODUCTION MATERIALS AND METHODS

Stemphylium blight of lentil (Lens culinaris Medik.) The present work was carried out   at Laboratory of
is a defoliating fungal disease of lentil caused by Plant Pathology Division, Bangladesh Agricultural
Stemphylium botryosum and yield losses of up 62% have Research Institute, Joydebpur, Gazipur during July to
been reported in Bangladesh [1-3]. The disease is a December, 2007.  Samples of lentil plants showing
serious concern not only in Bangladesh but also in symptoms of Stemphylium blight infection were collected
northeast India and Nepal causing up to 100% yield from different  growing areas of Bangladesh namely,
losses under epidemic conditions. The climatic conditions Thakurgaon  (MIH-1),  Panchagar (MIH-2), Dinajpur
in Bangladesh is favor for the rapid development and (MIH-3) and Gazipur (MIH-4) districts. The isolation of
growth of various plant pathogens. Although a number of diseased plants was done and the isolated pathogen was
various investigations were conducted on variability of purified using single spore isolation technique and then
other fungal pathogens but a   few work has been done on transferred into the potato dextrose agar (PDA) medium
the variability of Stemphylium botryosum isolates. Thus, and incubated at 25±0.5°C with alternating 12 h dark and
due to the importance of lentil disease attention needs to light phase, then kept in refrigerator for further studies.
be paid for knowing  the information regarding the
variability of S. botryosum for its management.  The Cultural and Morphological Variation: Cultural
present investigation was undertaken to find out the characteristics of Stemphylium botryosum were noted on
variability of Stemphylium botryosum isolates and also to the potato dextrose agar (PDA) after six days of
screen an effective fungicides in controlling the disease. incubation  at  25°C.  Cultural  features  of  colony  color,
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shape, texture and the conidial dimensions of four fungicidal concentration and poured into sterilized Petri-
Stemphylium botryosum isolates were observed both dishes. The plates were inoculated and incubated as
microscopically and naked eyes. The conidia length and mentioned  earlier  with   three replications in alternating
breadth was measured using calibrated ocular micrometer. 12 h of light and 12 h of dark phase. After six days of

Physiological Variation cent of growth inhibition was calculated. 
Temperature and Culture Media: The effect of different
temperatures on the growth of S. botryosum was studied Data Analysis: The data were analyzed statistically by
using  six  days  old  of  the  fungal  cultures.  Discs    (5- using MSTAT computer package program and means
mm-diameter)  were cut  from  the   growing portion of S. were compared with Duncan’s Multiple Range test
botryosum and placed  on  the  centre  of  Perti-dishes (DMRT) when F values indicated significant differences
containing PDA. Inoculated plates were incubated at at 5% level of probability. 
seven different degrees of temperature viz., 15, 20, 22, 25,
30, 35 and 40°C for seven days then examined. RESULTS AND DISCUSSION

Moreover, six different growth media (Table 1) were
also   evaluated   for   their   effect   on   the growth   of Cultural Variation: The isolates varied appreciably in
S. botryosum. Fungal inoculation was carried out as their colony color, shape and texture presented in Fig. 1.
stated  previously.  Inoculated  plates were incubated at Isolates MIH-1, MIH-2 and MIH-3 showed greenish
25±0.5°C for seven days then examined. Three replicates brown and peripheral side white, only isolate MIH-4
were used for each particular treatment. showed different colony color which was dirty white.

In vitro Management: Six fungicides namely, Bavistin® Isolate MIH-1, MIH-3 showed irregular, MIH-2 regular
DF 50WP (Carbendazim), CP-Zim 50WP (Carbendazim),
Sunphanate 70WP (Thiophanate methyl), Rovral 50WP
(Iprodione), Kafa 80WP (Mancozeb) and Agromil 72WP
(Metalaxyl + Mancozeb) were evaluated on the growth of
S.  botryosum  at  the concentrations of 500, 1000, 1500
and 2000 ppm. Different quantities of tested fungicides
were  added  to  flasks  containing  PDA  medium before
its solidification to achieve the proposed concentrations,
then  rotated  gently  to  ensure  equal  distribution of  the

incubation, diameter of the colony was measured and per

Remarkable variations were observed in colony shape.

and MIH-4 roughly irregular shape of colony. They also
varied in colony texture. Isolate MIH-1, MIH-3 showed
velvety, MIH-2 effuse and MIH-4 fluffy type of colony
texture. The colonies of Stemphylium botryosum are
velvety to cottony in texture with a grey, brown or
brownish black color colony [4]. 

Conidial Variation: Marked variations were observed in
conidia size (Table 2). The length of conidia ranged from

Table 1: Composition of six different culture media for 1 litre
Media Peeled potato Chickpea whole grain Barley grain Lentil V-8 Juice Agar Dextrose CaCO1

3

PDA 200 g - - - - 17 g 20 g -
CDA - 200 g - - - 17 g 20 g -
BDA - - 200 g - - 17 g 20 g -
LDA - - - 200 g - 17 g 20 g -
V-8 A - - - - 100 g 17 g 20 g 3 g
WA - - - - - 17 g - -
PDA= Potato Dextrose agar, CDA=Chickpea Dextrose Agar, BDA=Barley Dextrose Agar, LDA=Lentil Dextrose Agar, V-8 A=V-8 Juice Agar, WA=Water1

Wager, All media were sterilized at 121°C temperature for 30 minutes and 15 psi 

Table 2: Size of conidia of four Stemphylium botryosum isolates after 16 days of incubation at 25°C growth on PDA medium 
Dimensions (µm) of conidia
-----------------------------------------------------------------------------------------------------------------------------------------------------------------
Conidia length  (µm) Conidia breadth  (µm)1 1

---------------------------------------------------------- ------------------------------------------------------------
Isolates Range Mean Range Mean
MIH-1 11.00-20.00 14.74 7.75-13.50 8.84
MIH-2 11.25-22.25 16.04 8.75-15.00 9.17
MIH-3 12.5-25.00 13.33 5.00-10.00 6.46
MIH-4 10.00-17.5 14.00 7.50-10.00 8.50
Means number of 20 times observations for each isolates 1
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Fig. 1: Cultural characteristics of four (MIH-1 to MIH-4) Stemphylium botryosum isolates at 25°C after six days of
incubation

Table 3: Effect of temperatures (°C) on mycelial radial growth of Stemphylium botryosum

Radial mycelial growth (mm) at different levels of temperature (°C)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

15°C 20°C 22°C 25°C 30°C 35°C 40°C

MIH-1 29.70 a 30.30 b 33.30 b 50.70 b 46.30 b 20.70 a 00.00

MIH-2 31.70 a 35.30 a 48.70 a 54.30 a 49.00 a 26.00 a 00.00

MIH-3 22.70 c 27.30 c 29.00 d 34.70 d 31.30 d 20.30 a 00.00

MIH-4 25.00 b 27.70 c 31.70 c 38.30 c 35.00 c 24.70 a 00.00

CV (%) 4.10 3.03 1.98 1.30 3.19 4.36 -

Numbers with similar letter do not differ significantly at 5% level according to Duncan’s Multiple Range Test (DMRT)

10.00 to 25.00 µm and maximum (16.04 µm) mean length of S. botryosum colonies grew rapidly on a variety of culture
conidia  was  found  in  isolate  MIH-2  and minimum media [3].
(13.33 µm) was found in MIH-3. The breadth of conidia
varied from 5.00 µm to 15.00 µm and the mean breadth of Temperature Effect: The effect of different degrees of
conidia was the highest (9.17 µm) in MIH-2 and the lowest temperature   on   mycelial  radial  growth  of  Stemphylium
(6.46 µm) was obtained from  MIH-3.  Average  conidia botryosum are shown in Table 3. Stemphylium botryosum
size of S. botryosum was 13.33-16.04 µm × 6.46-9.17 µm. grew with a wide range of temperature (15-35°C). The
Mwakutuya [3] reported that Stemphylium botryosum pathogen grew well at a range of 20-30°C. Over 25°C,
conidia are solitary, rough or smooth and ranged from radial mycelial growth was decreased with the increase in
12-20 µm×15-30 µm [3]. temperature. No growth was observed at 40°C. The lowest

Culture Media Effect: The effect of culture media on Among the isolates MIH-2 grew well in all temperatures
mycelial radial growth of Stemphylium botryosum is comparing other isolates. The highest colony growth
presented in Fig. 2.  The pathogen grew well in a different (54.30  mm) was found in isolate MIH-2  followed by
media. The maximum   diameter of colony growth (54  mm) MIH-1 (50.70  mm)  at  25°C  and  the  lowest colony
was observed in LDA followed by PDA (48 mm). The growth (34.70 mm) was obtained from the isolate MIH-3
lowest diameter of colony growth (28 mm) was noted in preceded 38.30 mm in isolate MIH-4. From this
WA. LDA medium was appeared to be the best for investigation, it appears that 25°C is suitable temperature
supporting the maximum mycelial radial growth of this for mycelial radial growth of Stemphylium botryosum.
fungal pathogen. The finding is well supported by the Stemphylium botryosum matured well in 5 days at 25°C
other   researcher   Mwakutuya   [3]   who  observed  that [5]. Temperature  requirements   for  conidial germination

colony  growth  was  found  at 35°C for all isolates.
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Fig. 2: Effect of culture media on mycelial radial growth of Stemphylium botryosum

Table 4: Effect of fungicidal activity on radial mycelial growth and per cent inhibition of S. botryosum
Fungicides Concentrations (ppm) Radial colony growth (mm) Per cent (%) inhibition of colony growth
Control (sterile water) 0 62.00 a 00.00
Sunphanate 70WP (7.87)
(Thiophanate methyl) 500 38.70 f 37.58

(6.22)
1000 34.30 g 44.68

(5.86)
1500 30.30 h 51.13

(5.50)
2000 26.70 ij 56.94

(5.17)
Kafa 80WP 500 31.00 h 50.00
(Mancozeb) (5.57)

1000 27.30 ij 55.97
(5.22)

1500 27.00 ij 56.45
(5.20)

2000 24.70j kl 60.16
(4.97)

Agromil 72WP 500 30.70 h 50.48
(Metalaxyl+Mancozeb) (5.54)

1000 29.00 hi 53.22
(5.36)

1500 25.30 jk 59.19
(5.02)

2000 23.70 kl 61.77
(4.87)

Bavistin 50WP 500 30.70 h 50.48
(Carbendazim) (5.54)

1000 29.00 hi 53.22
(5.36)

1500 25.30 jk 59.19
(5.02)

2000 23.70 kl 61.77
(4.87)

Rovral 50WP 500 00.00 m 100.00
(Iprodione) (0.71)

1000 00.00 m 100.00
(0.71)

1500 00.00 m 100.00
(0.71)

2000 00.00 m 100.00
(0.71)

CP-Zim 50WP 500 40.70 ef 34.34
(Carbendazim) (6.38)

1000 31.00 h 50.00
(5.57)

1500 25.00 jk 59.68
(5.00)

2000 22.30 l 64.03
(4.72)

CV (%) - 1.56 -
Figures within the parenthesis are square root transformed values, Numbers with similar letter do not differ significantly at 5% level according to Duncan’s
Multiple Range Test (DMRT)
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and colony growth varied depending on the species and 2. Erskine, W. and A. Sarker, 1997. Bangladesh in a big
varied from region to region, with a range from 20°C to way and the results has been satisfying. ICARDA
30°C [1, 6, 7]. has been helping breed the varieties of the future.

In vitro Management: All the tested fungicides could 3. Mwakutuya, E., 2006. Epidemiology of stemphylium
inhibit mycelial growth significantly at different
concentrations (Table 4). Rovral 50WP was the most
effective fungicide  which could completely  inhibit the
fungal growth at concentration of 500 ppm followed by
CP-Zim 50WP (22.3 mm), Agromil 72WP (23.7 mm) and
Kafa 80WP (24.7 mm) at higher concentration (2000 ppm)
with no significant differences. The calculated percentage
of mycelial  inhibition in response to these fungicides
were recorded as  64.03, 61.77 and 60.16%, respectively.
Though Bavistin and CP-Zim belongs to the same group
(Carbendazim) but  still  CP-Zim  performed  better to
inhibit  mycelial  growth  of   Stemphylium  botryosum.
The rest  of  the  fungicides  also significantly retarded
the growth of Stemphylium botryosum comparing  with
the control. From the in vitro test of seven different
fungicides the best control of mycelial growth was
achieved by using Rovral 50WP at 2000 ppm
concentration [8]. It  is  revealed  from  the in vitro test of
fungicides Rovral from the iprodione group can manage
effectively Stemphylium botryosum, causing Stemphylium
blight in lentil.
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