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An in vitro study was conducted to determine the efficacy of different 
concentrations (0, 500, 1000 ppm) of Dithane M-45 against six different 
isolates of Alternaria sp, the cause of leaf spot of bitter gourd, in agricultural 
Research Station Ahmad Wala Kar, Khyber Pakhtunkhwa (KPK), Pakistan 
during 2015. The experiment was conducted by using Completely 
Randomized Design (CRD). The response of six different isolates (Yaseen 
Abad, Nasirpur, Taimalpura, Jabba Daudzai, Zakhi Maina and Ghari Momin) 
of Alternaria sp against different concentrations of Dithane M-45 was 
significantly different from each other. In Poison Food Technique, after 10 
days of incubation at 25

0
C, Dithane M-45 @ 1000 ppm highly (67.4 %) 

affected the mycelial growth of Taimalpura isolate of Alternaria sp. 
Moreover, Yaseen Abad isolate showed resistance at this concentration of 
Dithane M-45 which inhibited the mycelial growth by 40.0 % as compared to 
check. Moreover, in Drench Method at the same concentrations of Dithane 
M-45, the mycelial growth of Taimalpura isolate was (29.4 %). Yaseen Abad 
isolate showed resistance at this concentration of Dithane M-45 which 
inhibited the mycelial growth by (13.9 %) as compared to check. 
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INTRODUCTION 
 
Bitter gourd (Momordica charantia L) is a cross pollinated 
momnoecious crop. It is normally grown as annual crop 
but can perform as perenial in mild and frost free areas. 
In the plains, the summer season crop is sown from 
January to June (Singh et al., 2006). It is widly grown in 
India, Nepal and other parts of Indian sub continent, 
South Asia, China, Africa and the Carribean (Abascal and 
Yarnel, 2005). A compound known as ‘charantin’ present 
in the bitter gourd is used in the treatment of diabetes to 
lower blood sugar level (Sridhar et al., 2008). It is also 
used in the treatment of cancer, viral and bacterial 
infection (Neurkar et al., 2006). 

Bitter gourd is apt to the attack of Cucurbit aphid 
borne yellow virus (CABYV), Papaya ring spot virus 

(RRSV) and Zucchini yellow mosaic virus (ZYMV), 
causing significant yield reduction (Mariyono, 2009). 
Fungal diseases reported on bitter gourd are leaf spot, 
powdery mildew, white rot of fruit and Rhizoctonia solani 
fruit rot (Khan & Kamal, 1963). Alternaria leaf spot are 
known as one of the major plant pathogen. The spores of 
this fungus are airborne and found in soil and water, as 
well as indoors and on objects. At least 50 % of 
agricultural spoilage is caused by Alternaria spp (Krich et 
al, 2008). 

Leaf spots (Alternaria sp and Myrothacium roridunt) 
Powdery mildew, White rot of fruit and Rhizoctonia solani 
fruit rot have been reported on bitter gourd (Khan and 
Kamal, 1963;  and  Maholay,  1989). Fungi  reported from  



 
 
 
 
seeds of bitter gourd were Alternaria sp, Aspergillus spp, 
Colletotrichum lagenariu and Rhizopus sp (Manthachitra, 
1971, Maholay 1989, Nair, 1982 and Mathar 1990). 

About   20 %  of  agricultural   spoilage  is   caused by 
Alternaria sp. Alternaria sp has a wide host range, 
causing leaf spots and blights on many plant parts. 
Alternaria leaf spot is characterized by depressed, 
circular to oval lesions that eventually become black as a 
result of mass of sporulation by pathogen. Lesions are 
restricted to surface of leaves, stems and fruits. Dark 
colour develops due to spore production which can cause 
new infection sites, if no protective measures are 
followed (Pati et al., 2005). 

The objective of this research was to check the 
efficacy of different concentrations of Dithane M-45 
against Alternaria sp, the cause of leaf spot of bitter 
gourd. Poison Food Technique (PFT) and Drench 
Method (DM) were tested for the in vitro efficacy of 
different concentrations of Dithane M-45 against 
Alternaria sp (the cause of leaf spot of bitter gourd). 
 
 
Review of literature 
 

Avenot and Michailides (2007) recently introduced 
boscalid as a new carboxamide fungicide in a mixture 
with pyraclostrobin in the product pristine for the control 
of Alternaria blight of pistachio. Out of 59 isolates 
collected from orchard with a history of Boscalid usage, 
52 isolates had EC 50 values ranging from 0.055 to 4.222 
ug/ml. However, in vitro test for conidial germination and 
mycilial growth also reveled that 7 Alternaria alternata 
isolates originated from the orchard exposed to Boscalid 
were highly resisitant to this fungicide. Survilience and 
Dambrauskiene (2006) estimated the impact of different 
active ingredients of fungicides on development of 
Alternaria sp in in vitro by using a Amistar 250 SC 
(azoxystrobin), Signum 334 WG (Boscald, 
puraclostrobin), zato 50 WG (trifloxystrobin) and Folicur 
250 EW (tubuconazol). The growth colonies of Alternaria 
alternate, A. brassicae. And Alternaria dauci were tested 
on potato dextrose agar medium with additions of 
fungicides. All tested fungicides showed sufficient 
inhibitory activity on the growth of Alternaria sp colonies 
which decreased from 25-94 % in comperision with 
control. 

Kepezynska and kepezynski (2005) found that methyl 
jasmonate (MeJA) reduced spore germination, hyphal 
and mycelial growth in Alternaria alternata. The addition 
of ethephon or 1-aminocyclopropane-1carboxylic acid 
(ACC), ethylene precursor, together with MeJA to the 
culture medium resulted in promotion of all 
developmental stage of the fungus. These compounds 
partially or completely reversed from inhibition due to 
MeJA depending on concentration applied. 

Kaiser et al. (2005) examined the use of liquid 
potassium    salicate    for   against   several    types   of  
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phytopathogenic fungi. In vitro dose-responses towards 
soluble potassium silicate (20.7 % silicon dioxide) were 
determined for Alternaria solanai. Inhibition of mycelia 
growth was dose dependant with 100 % inhibation at 80 
ml (pH 11.7) and 40 ml (pH 11.5) soluble silicon (20.7 % 
silicon dioxide) per litre of agar. 
 
 
MATERIALS AND METHODS 
 
Leaf samples of bitter gourd infected with Alternaria sp 
were collected from Bannue and Lakki Marwat districts of 
Khyber Pakhtunkhwa during 2015 growing season of the 
crop. These samples were brought to laboratory of Plant 
Pathology, the agricultural research station karak, KPK, 
Pakistan.  
 
 
Isolation and identification of pathogen  
 
Pathogen from all six locations of district                      
Peshawar and Nowshera were isolated on general 
purpose media, PDA (potato dextrose agar) under 
aseptic conditions. Media was prepared using standard 
procedure (for I litre of PDA, 250 g potato, 20 g agar and 
20 g dextrose) and was sterilized in autoclave for 15 
minutes at 121

o
c. Streptomycin was added before 

pouring to inhibit the bacterial growth. Infected bitter 
gourd leaves having leaf spots were cut into small pieces, 
surface sterilized with mercuric chloride (0.1 % solution) 
for 30 seconds and thoroughly rinsed in sterilized  
distilled water. The specimens were then placed on 
petriplates having PDA kept at 25

0
C in incubator for 

growth. After 5 days of incubation, the pathogen                   
was identified by using the key of Barnet and Hunter 
(1970). 
 
 
In vitro study  
 
Poison Food Technique (PFT) and Drench Method (DM) 
were used to test the in vitro efficacy of different 
concentrations of Dithane M-45 (0, 500, 1000 ppm). 
Different quantities of Dithane M-45 were mixed with PDA 
medium before pouring. Completely Randomized Design 
(CRD) was used for the experiment, with three 
replications. Uniform inoculum size of pathogen was 
placed in center of petriplates having poison PDA. One 
treatment was kept as check, to assess the efficacy of 
different doses of six isolates of Peshawar and 
Nowshera. The same practice was repeated for Drench 
Method also. The petriplates were kept at 25

0
C in 

incubator, for mycelial growth. Data was recorded by 
measuring colony diameter (cm) after five and ten days of 
incubation. All the recoded data were then analysed by 
using analysis of variance (ANOVA) and Least Significant 
Difference test (Dana 2001). 
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Table 1. Effect of different doses of Dithane M-45 on the mycelia growth (cm) of Different isolates of Alternaria sp 
after 5 days of incubation, using Poison Food Technique (PFT) and Drench Method (DM) 
 

Districts Locations Treatments 
Colony diameter 

(PFT) 
Colony diameter 

(DM) 

Peshawar 

 No fungicide 
5.1a 
(--) 

4.9 a-d 
(--) 

Yaseen Abad 500 ppm 
3.5 cd 
(31.3)* 

4.8 a-e 
(2.0)* 

 1000 ppm 
2.9 def 
(43.1) 

4.8 a-e 
(2.0) 

Nasirpur 

No fungicide 
5.0 a 
(--) 

4.6 a-g 
(--) 

500 ppm 
2.9 def 
(42.0) 

4.6 a-g 
(0.0) 

1000 ppm 
2.7 ef 
(48.0) 

4.3 e-g 
(6.5) 

Taimalpura 

No fungicide 
4.4 ef 

(--) 
4.2 d-g 

(--) 

500 ppm 
2.9 def 
(35.5) 

4.2 
(0.0) 

1000 ppm 
2.5 f 

(44.4) 
4.1 efg 
(2.3) 

Nowshera 

Jabba Daudzai 

No fungicide 
5.1 a 
(--) 

4.9 a-d 
(--) 

500 ppm 
4.7 ab 
(7.8) 

4.6 a-g 
(6.1) 

1000 ppm 
3.3 cde 
(35.2) 

4.0 fg 
(18.3) 

Zakhi Miana 

No fungicide 
4.8 ab 

(--) 
4.6 a-g 

(--) 

500 ppm 
4.4 ab 
(8.3) 

4.4 b-g 
(4.3) 

1000 ppm 
2.6 ef 
(45.8) 

3.9 g 
(15.2) 

Ghari Momin 

No fungicide 
5.1 a 
(--) 

5.1 ab 
(--) 

500 ppm 
4.1 bc 
(19.6) 

5.1 a 
(0.0) 

1000ppm 
3.2 def 
(37.2) 

5.0 abc 
(1.9) 

LSD value  - 0.8 0.7 

CV (%)  - 13.0 9.3 
 

Value followed by different letter(s) in the same column are significantly different from one another at 5 % level of 
significance. 

• Percent decrease than their respective control. 

 
 

RESULTS AND DISCUSSION 
 
Identification of pathogen 
 
The pathogen was identified as Alternaria sp by using the 
key of Barnet and Hunter (1970). 
 
 
Growth of different isolates of Alternaria sp on PDA 
at 25

0
C 

 
Significant differences of (p<0.05) were observed among 
the colony  growth of Alternaria sp isolated from different 

locations of Peshawar and Nowshera after 5 days  of 
incubation at 25

0
C when Dithane M-45 was used as 

Poison Food Technique (table 1). Dithane M-45 @ 500 
ppm reduced the growth of Alternaria sp by 7.8 to 40.0 % 
with the highest (40.0 %) reduction in isolate Nasirpur 
while lowest (7.8 %) of Jabba Daudzai as compared to 
check. Dithane M-45 @ 1000 ppm reduced the growth of 
Alternaria sp by 35.2 to 48.0 % with the highest (48.0 %) 
reduction in isolate Nasirpur and lowest (35.2 %) in 
Jabba Daudzai. The Drench Method also affected 
significantly (p<0.05) the colony growth of Alternaria sp 
isolated from different locations of Peshawar and 
Nowshera  after  5  days  of  incubation at 25

0
C (Table 1).  
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Table 2. Effect of different doses of Dithane M-45 on the colony growth (cm) of different isolates of Alternaria 
sp after 10 days of incubation, using Poison Food Technique (PFT) and Drench Method (DM) 
 

Districts Locations Treatments 
Colony 

diameter (PTF) 
Colony diameter 

(DM) 

Peshawar 

 No fungicide 
8.4 a 
(--) 

8.3 a-d 
(--) 

Yaseen Abad 500 ppm 
5.6 bc 
(34.1)* 

7.7 a-d 
(7.2)* 

 1000 ppm 
5.1 c 
(40.0) 

7.5 cde 
(9.6) 

Nasirpur 

No fungicide 
8.7 a 
(--) 

8.6 a 
(--) 

500 ppm 
6.4 b 
(26.4) 

8.2 a-d 
(4.6) 

1000 ppm 
3.9 d 
(55.1) 

7.4 de 
(13.9) 

Taimalpura 

No fungicide 
8.6 a 
(--) 

8.5 ab 
(--) 

500 ppm 
5.9 bc 
(31.1) 

5.9 f 
(30.6) 

1000 ppm 
2.8 e 
(67.4) 

5.5 f 
(37.5) 

Nowshera 

Jabba Daudzai 

No fungicide 
8.8 a 
(--) 

8.5 abc 
(--) 

500 ppm 
5.5 bc 
(37.5) 

7.6 a-d 
(10.5) 

1000 ppm 
3.6 de 
(59.0) 

7.3 de 
(14.1) 

Zakhi Miana 

No fungicide 
8.6 a 
(--) 

8.3 a-d 
(--) 

500 ppm 
5.7 bc 
(33.7) 

7.6 a-d 
(8.4) 

1000 ppm 
3.1 de 
(40.6) 

6.5 ef 
(21.6) 

Ghari Momin 

No fungicide 
8.7 a 
(--) 

8.6 a 
(--) 

500 ppm 
5.3 c 
(39.0) 

7.9 a-d 
(8.1) 

1000 ppm 
3.4 de 
(60.9) 

7.5 bcd 
(15.1) 

LSD value  - 1.1 1.0 
CV (%)  - 10.7 8.2 
 

Value followed by different letter(s) in the same column are significantly different from one another at 5% level 
of significance. 

• Percent decrease than their respective control. 

 
 
Dithane M-45 @ 500 ppm reduced the growth of 
Alternaria sp by 0.0 to 6.1 %  with the highest (6.1 %) 
reduction in isolate Jabba Daudzai while lowest (0.0 %) 
of Nasirpur, Taimalpura and Ghari Momin is compared to 
check. Dithane M-45 @ 1000 ppm reduced the growth of 
Alternaria sp by 2.9 to 18.3 % with the highest (18.3 %) 
reduction in Nasirpur and lowest (1.9 %) in Ghari Momin.  

Data presented in (Table 2) indicate significant 
(p<0.05) differences among the response of isolates of 
Alternaria sp to Dithane M-45 applied @ 500 ppm after 
10 days of incubation when Poison Food Technique was 
used. The colony diameter of all six isolates were 
maximum (8.4-8.8 cm) and non significant among each 

other of the untreated check. Dithane M-45 @ 500 ppm 
reduced the colony diameter by 26.4 to 39.0 % with the 
highest (39.0 %) reduction in Ghari Momin and lowest 
(26.4 %) in Nasirpur. Dithane M-45 @ 1000 ppm reduces 
the colony diameter of six different isolates by 40.0 to 
67.4 % with the highest (67.4 %) in Taimalpura and 
lowest (40.0 %) in Yaseen Abad. The maximum (6.4 cm) 
colony diameter was of the isolate Nasirpur while 
minimum (5.3 cm) was of Ghari Momin when PDA was 
poisoned with Dithane M-45 @ 1000 ppm. The maximum 
(5.1 cm) colony diameter was of isolate Yaseen Abad 
and minimum (2.7 cm) of isolate Taimalpura. The Drench 
Method   (Table  2)  also  affected   the  colony  diameter  
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significantly (p<0.05). The colony diameter of all six 
isolates were maximum (8.3 to 8.6 cm) and non 
significant among each other of the untreated check. 
Dithane M-45 @ 500 ppm reduced the colony diameter 
by 4.6 to 30.6 % with the highest (30.6 %) in isolate 
Taimalpura and lowest (4.6 %) in Nasirpur. Dithane M-45 
@ 1000 ppm reduced the colony diameter of six different 
isolates (9.6 to 37.5 %) with the highest (37.5 %) 
reduction in Taimalpura and lowest (9.6 %) in Yasin Abad 
.The maximum (8.2 cm) colony dimeter was of the isolate 
Nasirpur while minimum (7.5 cm) was of isolate of Ghari 
Momin and Jabba Daudzai when Dithane M-45 were 
used @ 500 ppm. Dithane M-45 @ 1000 ppm treatment 
produced the maximum (7.5 cm) colony diameter was of 
isolate Yaseen Abad and Ghari Momin while  minimum 
(5.5 cm) of isolate Taimalpura. 

Vegetables are important due to their nutritional as 
well as economical values. However the farmers face 
heavy yield losses both in their quality and quantity of 
these crops due to various diseases. Early blight disease 
caused by Alternaria sp infects serious damage to these 
crops. Different Alternaria sp were found to be associated 
to various angiospermic families but A.alternata usually 
infect members of cucurbitacea. Beside this, pathogenic 
infections are reported due to A.tenuissima and 
A.cucumerina on cucurbitaceous plant (Neeraj and 
Warma 2010). In treatement where fungicide were used 
the mycelial growth of Alternarai sp were depressed. In 
this experiment, Dithane M-45 were applied using Poison 
Food Technique (PFT) and Drench Method (DM), the 
result indicate that PFT is more effective in arresting the 
mycelial growth of Alternaria sp as compared to DM.                              

 
 
COCLUSION AND RECOMMENDATION 

 
All the six isolates were susceptible to Dithane M-45 both 
@ 500 and 1000 ppm when applied as either Poison 
Food Technique (PFT) or Drench Method (DM). As a 
whole, the Poison Food Technique was more effective in 
restricting the mycelial growth of Alternaria sp as 
compare to Drench Method. 

On the basis of these results, I recommend Dithane M 
45 to use as Poison Food Technique for the in vitro 
control of Alternaria sp, the cause of leaf spot of better 
gourd.  However, as for as the problem is concerned, 
detail research is needed to solve the long lasting 
problem of the farmers. 
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