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Abstract

The present study was conducted to evaluate the efficacy of selected fungicides against Colletotrichum

truncatum, the causal pathogen of anthracnose of dragon fruit (Hylocereus spp.), under In vitro condi-

tions. Seven fungicides, namely Chlorothalonil 75% WP, Mancozeb 75% WP, Copper Hydroxide

61.41% WG, Metiram 55% + Pyraclostrobin 5% WG, Carbendazim 12% + Mancozeb 63% WP,

Tebuconazole 50% + Trifloxystrobin 25% WG and Captan 70% + Hexaconazole 5% WP, were evalu-

ated using the poisoned food technique. The experiment was conducted in a Completely Randomized

Design with three replications. After seven days of incubation, significant variation was observed in the

inhibition of mycelial growth among the fungicides. Metiram 55% + Pyraclostrobin 5% WG recorded

the highest inhibition of mycelial growth (94.44%) with the minimum colony diameter of 5.00 mm, fol-

lowed by Tebuconazole 50% + Trifloxystrobin 25% WG (92.96%) and Carbendazim 12% + Mancozeb

63% WP (90.74%). Mancozeb 75% WP recorded 86.66% inhibition, while Copper Hydroxide 61.41%

WG, Captan 70% + Hexaconazole 5% WP and Chlorothalonil 75% WP recorded 75.18, 66.30 and

54.07 per cent inhibition, respectively. The untreated control recorded a colony diameter of 90.00 mm.

The study indicated that Metiram 55% + Pyraclostrobin 5% WG was the most effective fungicide

against C. truncatum under In vitro conditions.
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1. Introduction

Dragon fruit (Hylocereus spp.) is an important tropical and subtropical fruit crop that has gained consider-

able importance because of its attractive appearance, nutritional value and increasing consumer demand.

However, the productivity and quality of dragon fruit are affected by several fungal diseases, among which

anthracnose is an important disease causing lesions, necrosis and deterioration of infected plant tissues.

Different species of Colletotrichum have been associated with anthracnose of dragon fruit in different pro-

duction regions, indicating the importance of effective disease management strategies (Masyahit et al.,

2009).

Colletotrichum truncatum has been reported as an important causal pathogen of anthracnose of dragon fruit.

Earlier studies from China documented C. truncatum associated with anthracnose of Hylocereus undatus,

while its occurrence on dragon fruit has also been reported from India. The identification of C. truncatum as

a pathogen of dragon fruit highlights the need for suitable management measures to reduce pathogen growth

and disease development (Guo et al., 2014).

Chemical fungicides remain an important component of fungal disease management because they can pro-

vide rapid suppression of pathogenic fungi and are particularly useful when disease pressure is high.

Fungicides belonging to different chemical groups and combinations of active ingredients may differ consid-

erably in their ability to inhibit mycelial growth of Colletotrichum species. Therefore, screening available

fungicides under In vitro conditions provides useful preliminary information for identifying effective mole-

cules or combinations for further disease-management studies.

The poisoned food technique is widely used for evaluating the antifungal activity of fungicides by incorpo-

rating the test fungicide into a suitable culture medium and measuring the subsequent growth of the

pathogen. The reduction in colony growth compared with an untreated control provides an estimate of the in-

hibitory effect of the tested fungicide. Such laboratory screening helps in comparing the relative efficacy of

different fungicides before their further evaluation under greenhouse or field conditions (Nene et al., 1993)
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Considering the importance of anthracnose caused by C. truncatum in

dragon fruit, the present investigation was undertaken to screen se-

lected fungicides for their inhibitory effect against the pathogen under

In vitro conditions. Seven fungicides representing different active in-

gredients and combinations were evaluated using the poisoned food

technique, and their efficacy was assessed based on colony diameter

and percentage inhibition of mycelial growth.

2. Materials and Methods

2.1 Preparation of PDA medium and fungicide solutions

Potato Dextrose Agar (PDA) was used as the basal culture medium

for evaluating the efficacy of selected fungicides against

Colletotrichum truncatum. The required quantities of each fungicide

were incorporated aseptically into molten PDA to obtain the desired

concentrations. Streptomycin was added to the medium to avoid bac-

terial contamination. The fungicides were evaluated at their respective

half and recommended dose concentrations.

2.2 Poisoned food technique

The efficacy of the fungicides was assessed using the Poisoned Food

Technique as described by Nene et al. (1993) 
[1]

. Fungicide-amended

PDA medium was dispensed at 20 ml per sterile 90  mm Petri plate

and allowed to solidify at room temperature. PDA without fungicide

was maintained as the untreated control.

2.3 Inoculation of C. truncatum

A 5  mm diameter mycelial disc was cut from the actively growing

margin of a seven-day-old culture of C. truncatum using a sterilized

cork borer. The disc was placed at the centre of each fungicide-

amended PDA plate in an inverted position to ensure proper contact

with the medium.

2.4 Incubation and observation

Three plates were maintained for each treatment along with three un-

treated control plates. The inoculated Petri plates were incubated at 25

± 2 °C. Radial growth of the pathogen was observed and colony di-

ameter was recorded after 7 days of incubation.

2.5 Assessment of fungicidal efficacy

The colony diameter of C. truncatum was measured in millimetres us-

ing a scale. The percentage inhibition of mycelial growth was calcu-

lated in comparison with the untreated control using the formula

given by Arora et al. (1978) 
[2]

:

Percent growth inhibition (I) = [ (
𝐶 − 𝑇 )

𝐶
] ×100

Where, C = radial growth of the pathogen in untreated control (mm)

T = radial growth of the pathogen in treatment (mm)

2.6 Experimental design and statistical analysis

The experiment consisted of eight treatments with three replications

and was conducted in a Completely Randomized Design (CRD). The

experimental data were statistically analysed, and standard error

(S.E.) and critical difference (C.D.) at the 5 per cent level of signifi-

cance were calculated for comparison of treatments.

3. Results

3.1 In vitro screening of fungicides against Colletotrichum

truncatum

The efficacy of seven fungicides against Colletotrichum truncatum

causing anthracnose of dragon fruit was evaluated under In vitro con-

ditions using the poisoned food technique. Considerable variation was

observed among the fungicides in their ability to suppress the

mycelial growth of the pathogen. The colony diameter ranged from

5.00 to 41.33 mm, while the percentage inhibition of mycelial growth

ranged from 54.07 to 94.44 per cent. All fungicidal treatments

recorded lower colony growth than the untreated control, which

recorded a maximum colony diameter of 90.00 mm.

Among the fungicides tested, Metiram 55% + Pyraclostrobin 5% WG

(T₄) recorded the minimum colony diameter of 5.00 mm and the high-

est mycelial growth inhibition of 94.44 per cent. It was followed by

Tebuconazole 50% + Trifloxystrobin 25% WG (T₆), which recorded

6.33 mm colony diameter and 92.96 per cent inhibition. Carbendazim

12% + Mancozeb 63% WP (T₅) recorded 8.33 mm colony diameter

with 90.74 per cent inhibition.

Mancozeb 75% WP (T₂) recorded 12.00  mm colony diameter with

86.66 per cent inhibition. Copper Hydroxide 61.41% WG (T₃)
recorded 22.33  mm colony diameter and 75.18 per cent inhibition.

Captan 70% + Hexaconazole 5% WP (T₇) recorded 30.33 mm colony

diameter with 66.30 per cent inhibition, whereas Chlorothalonil 75%

WP (T₁) recorded 41.33  mm colony diameter and 54.07 per cent

inhibition.

Table 1. Treatment details of fungicides evaluated against Colletotrichum truncatum

Treatment Fungicide Recommended dose (ppm) Half dose (ppm)

T₁ Chlorothalonil 75% WP 1500 750

T₂ Mancozeb 75% WP 2500 1250

T₃ Copper Hydroxide 61.41% WG 1750 875

T₄ Metiram 55% + Pyraclostrobin 5% WG 2000 1000

T₅ Carbendazim 12% + Mancozeb 63% WP 1500 750

T₆ Tebuconazole 50% + Trifloxystrobin 25% WG 1000 500

T₇ Captan 70% + Hexaconazole 5% WP 2000 1000

T₈ Control – –

The untreated control (T₈) recorded the maximum colony diameter of

90.00  mm with 0.00 per cent inhibition. The statistical analysis

showed a S.E. (m) ± of 0.48 mm and C.D. (5%) of 1.45 mm.
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Table 2. In vitro screening of fungicides against Colletotrichum truncatum

Tr. No. Treatments/Fungicides Colony diameter of the pathogen* (mm) Growth inhibition (%)

T₁ Chlorothalonil 75% WP 41.33 54.07

T₂ Mancozeb 75% WP 12.00 86.66

T₃ Copper Hydroxide 61.41% WG 22.33 75.18

T₄ Metiram 55% + Pyraclostrobin 5% WG 5.00 94.44

T₅ Carbendazim 12% + Mancozeb 63% WP 8.33 90.74

T₆ Tebuconazole 50% + Trifloxystrobin 25% WG 6.33 92.96

T₇ Captan 70% + Hexaconazole 5% WP 30.33 66.30

T₈ Control 90.00 0.00

S.E. (m) ± 0.48

C.D. (5%) 1.45

Mean of three replications

Figure 1. In vitro screening of fungicides against Colletotrichum

truncatum

Figure 2. Effect of In vitro screening of fungicides against

Colletotrichum truncatum

4. Discussion

The present investigation demonstrated considerable variation in the

efficacy of the fungicides evaluated against Colletotrichum truncatum

under In vitro conditions. The fungicide treatments differed in their

ability to suppress the radial growth of the pathogen, with inhibition

ranging from 54.07 to 94.44 per cent. The higher efficacy observed

with fungicide combinations indicated their strong inhibitory activity

against the pathogen under laboratory conditions.

Among the tested fungicides, Metiram 55% + Pyraclostrobin 5% WG

recorded the highest inhibition of mycelial growth (94.44%), fol-

lowed by Tebuconazole 50% + Trifloxystrobin 25% WG (92.96%)

and Carbendazim 12% + Mancozeb 63% WP (90.74%). The higher

activity of these combination fungicides may be associated with the

presence of active ingredients having different modes of action, re-

sulting in stronger suppression of fungal growth. Similar effectiveness

of fungicide combinations against Colletotrichum spp. has been re-

ported by Jagtap et al. (2013) 
[3]

 and Mahesh et al. (2020) 
[4]

.

Mancozeb 75% WP also showed considerable inhibition of C. trunca-

tum, with 86.66 per cent inhibition of mycelial growth. Similar in-

hibitory effects of fungicides against Colletotrichum species have

been reported by Vani et al. (2018) 
[5]

. Bagade et al. (2020) 
[6]

 also

reported variation in the efficacy of different fungicides against

Colletotrichum causing anthracnose, supporting the observed differ-

ences among fungicidal treatments in the present study.

The comparatively lower inhibition recorded by Copper Hydroxide

61.41% WG, Captan 70% + Hexaconazole 5% WP and

Chlorothalonil 75% WP indicated that their inhibitory activity against

C. truncatum was lower than that of the highly effective fungicide

combinations. Similar variation in fungicidal efficacy against anthrac-

nose-causing Colletotrichum species has been reported in earlier In

vitro studies (Golakiya et al., 2020) 
[7]

.

Overall, the present findings indicated that Metiram 55% +

Pyraclostrobin 5% WG, Tebuconazole 50% + Trifloxystrobin 25%

WG and Carbendazim 12% + Mancozeb 63% WP were highly effec-

tive in suppressing the mycelial growth of C. truncatum under In vitro

conditions. These findings provide preliminary information for select-

ing promising fungicides for further evaluation under greenhouse and

field conditions.

5. Conclusion

The present study demonstrated significant variation in the efficacy of

fungicides against Colletotrichum truncatum causing anthracnose of

dragon fruit under In vitro conditions. Among the tested fungicides,

Metiram 55% + Pyraclostrobin 5% WG recorded the highest inhibi-

tion of mycelial growth (94.44%), followed by Tebuconazole 50% +

Trifloxystrobin 25% WG (92.96%) and Carbendazim 12% +

Mancozeb 63% WP (90.74%). These fungicides showed strong in-

hibitory activity against C. truncatum and can therefore be considered

promising candidates for further evaluation under greenhouse and

field conditions for the management of dragon fruit anthracnose.

6. Acknowledgments

The authors sincerely acknowledge the support of Agriculture

Development Trust’s Dr. Sharadchandra Pawar College of

Agriculture, Baramati and contributions of earlier researchers whose

published works provided valuable insights and guidance for the

present study.

References

1. Nene YL, Thapliyal PN. Fungicides in plant disease control. 3rd

ed. New Delhi: Oxford & IBH Publishing Co.; 1993.

International Journal of Agriculture and Food Science https://www.agriculturaljournals.com
2
6
6
4
8
4
5
8
, 2

0
2
6
, 8

(
9
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
6
4
8
4
4
X

.2
0
2
6
.v

8
.i9

l.1
9
6
2
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

g
r
ic

u
ltu

r
e
 a

n
d
 F

o
o
d
 S

c
ie

n
c
e
 o

n
 [

2
4
/0

9
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.a
g
r
ic

u
ltu

r
a
ljo

u
r
n
a
ls

.c
o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

861



2. Arora DK, Upadhyay RK. Effect of fungal staling growth sub-

stances on colony interaction. Plant Soil. 1978;49:685-690.

3. Jagtap GP, Gavate DS, Dey U. Management of Colletotrichum

truncatum causing anthracnose/pod blight of soybean by fungi-

cides. Indian Phytopathol. 2013;66(2):177-181.

4. Mahesh M, Venkataravana P, Narasa Reddy G, Devaraja,

Ramakrishna Naika, Priyadarshini SK. In vitro evaluation of dif-

ferent fungicides against Colletotrichum gloeosporioides causing

anthracnose of pomegranate. J Entomol Zool Stud.

2020;8(4):642-645.

5. Vani M, Somashekhara YM. In vitro study of biocontrol agents,

fungicides and botanicals against Colletotrichum capsici causing

anthracnose of capsicum (Capsicum annuum L.). Int J Pure Appl

Biosci. 2018;6(5):51-56.

6. Bagade AR, Giri GK, Shingne AW, Usendi PN. In vitro evalua-

tion of fungicides, botanicals and bio-agents against

Colletotrichum lindemuthianum causing anthracnose of bean. Int

J Curr Microbiol Appl Sci. 2020;9(8):3103-3110.

7. Golakiya BB, Akbari LF, Marakna NM. In vitro evaluation of dif-

ferent fungicides against pomegranate anthracnose caused by

Colletotrichum gloeosporioides. Int J Chem Stud.

2020;8(4):3669-3674.

How to cite this article: Khomane TD, Shende C, Kumbhar A,

Dhawan S, Shitole P. In vitro screening of fungicides against

Colletotrichum truncatum causing anthracnose of dragon fruit

(Hylocereus spp.). International Journal of Agriculture and Food

Science. 2026;8(9):859-862. doi: https://www.doi.org/10.33545/2

664844X.2026.v8.i9l.1962

International Journal of Agriculture and Food Science https://www.agriculturaljournals.com
2
6
6
4
8
4
5
8
, 2

0
2
6
, 8

(
9
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
6
4
8
4
4
X

.2
0
2
6
.v

8
.i9

l.1
9
6
2
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

g
r
ic

u
ltu

r
e
 a

n
d
 F

o
o
d
 S

c
ie

n
c
e
 o

n
 [

2
4
/0

9
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.a
g
r
ic

u
ltu

r
a
ljo

u
r
n
a
ls

.c
o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

862

https://www.doi.org/10.33545/2664844X.2026.v8.i9l.1962
https://www.doi.org/10.33545/2664844X.2026.v8.i9l.1962

