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ABSTRACT 

Parvin R, Fancy R, Chowdhury MEK, Hassan SME, Hasan MM (2019) Efficacy of some chemicals to control the major diseases of banana 

at Thakurgaon and Dinajpur districts. Int. J. Expt. Agric. 9(2), 13-19. 
 

The study was aimed to find out the effective chemicals to control the most devastating diseases of banana including 

sigatoka, panama and bunchy top in some selected orchard of Thakurgaon and Dinajpur districts. Altogether six 
banana orchards including three from each district were selected and the experiment was laid out following 

randomized block design with three replications. Two fungicides Carbendazim and copper oxychloride along with an 

insecticide imidacloprid were sprayed to evaluate their effect to control the diseases. Among the chemicals, 

carbendazim was found to show the minimum sigatoka severity (1.00%) after 150 days of plantation at Thakurgaon 
region where, copper oxychloride gave minimum sigatoka severity (1.00%) followed by carbendazim (10.00%) at 

Dinajpur region after 150 days of plantation. In both the region, highest sigatoka severity was observed without 

spraying any chemicals (40.00 and 61.00%). Minimum panama disease severity (5.00% and 1.00%) was recorded 

with the spraying of copper oxychloride both at Thakurgaon and Dinajpur, respectively. Carbendazim also showed the 
reduced panama severity (6.00 and 10.00%) after copper oxychloride in Thakurgaon and Dinajpur, respectively 

where, control gave the higher disease severity in both the regions. Imidacloprid increased the leaf area (4.0%), leaf 

number (2-folds) and plant height (2 leaves) where, carbendazim increased the leaf number (2-folds) and plant height 

(1 cm) and copper oxychloride increased the leaf area (4.0%) and plant height (2 cm). Plant without treated with any 
chemicals also found to increase the leaf number (2-folds) where it did not increase leaf area or plant height. All the 

chemicals used in this study show their effectiveness to control the major diseases of banana, however; copper 

oxychloride could be the suggested to treat several banana diseases. 
 

Key words: banana, major diseases, effective control, chemicals, sigatoka 
 

INTRODUCTION 
 

Banana (Musa spp.) belonging to the family musaceae is one of the most popular nutritious fruits in Bangladesh 

(Khader et al. 1996). It ranks first in terms of area coverage (46,734 ha) and production (7,77,427 mt) (BBS 

2017) in Bangladesh. The fruit is available round the year with a great demand to the peoples for its cheap, 

easily digestible and palatable in nature. One hundred gram of edible portion of banana contains 70% water, 

27% carbohydrate, 0.5% fiber, 1.2% protein, 0.3% fat, 0.9% ash, 290 ppm phosphorus, 80 ppm calcium, 6 ppm 

iron, 0.5 ppm β carotene, 0.5 ppm riboflavin, 7.0 ppm niacin and 120 ppm ascorbic acid (Haque 2001). 
 

There are many causes for low yield of banana where, diseases are considered as one of the major factors. Black 

Leaf Streak (BLS), commonly referred to as black sigatoka caused by Mycosphaerella fijiensis plays a major 

role in the yield loss of banana (Carlier et al. 2000). Sigatoka reduces photosynthetic assimilation (50-100%) and 

thus cause yield losses of 50% or more and premature ripening (Ploetz 2001). Control of sigatoka disease 

mainly has been achieved through the application of chemicals (Romero and Sutton, 1997 and Marin et al. 

2003). Different group of fungicides such as dithiocarbamates, benzimidazoles, azoles, and more recently 

strobilurins are being used to control the sigatoka disease in banana plantations (Romero and Sutton, 1997; and 

Marin et al. 2003). Banana wilt caused by Fusarium is another destructive disease of banana (Ploetz et al. 2003). 

Fusarium wilt caused by the root, corm, and pseudo-stem infecting fungus Fusarium oxysporum f. sp. cubense. 

Fusarium wilt of banana (often called panama) is a fungal disease causing severe banana crop losses worldwide 

(Pegg et al. 1996; Ploetz 2006). However, among the fungal diseases of banana, panama and sigatoka are the most 

destructive diseases responsible for significant yield losses. Banana Bunchy Top disease caused by Banana Bunchy 

Top Virus (BBTV) is the most destructive virus disease of banana in Bangladesh. Because of the disease, banana 

plant become dwarf and suffer from malformation that leads to premature death of infected plant causing yield 

losses of about 100%. 
 

The control of such kind of devastating diseases of banana is very important. Several control measures are 

practiced to control the diseases, however; the most effective and popular practices include the chemical control 

because of its retention ability, availability and broad spectrum effect against different pathogens. Chemical 

methods act rapidly, and are able to eliminate pests completely by killing them. Moreover, chemical controls are 

also dominant over other practices in terms of reduction of yield loss. 
 

Thakurgaon and Dinajpur are the major banana growing areas in the northern region of Bangladesh. For these 

reasons, proper care should be taken in the orchard to avoid the diseases and to ensure quality banana production 

and increasing the yield. So far, very little study has been conducted in the mentioned area to reduce the yield 

loss of banana by means of chemicals. Hence, the study was aimed to assess the effect of some chemicals 

including fungicides and insecticide for easy control of major diseases of banana. 
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MATERIALS AND METHODS 
 

Experimental site 
 

The experiment was conducted from July 2016 to June 2017 in six banana orchards of Thakurgaon and 

Dinajpur, districts of Bangladesh. In Dinajpur district, 3 orchards were located between 25 N latitude and 88.23 

E longitude and about 37.5 m above sea level. Three orchards in Thakurgaon district were located between 26 N 

latitude and 88.46 E longitude and about 37.5 m above the sea level. The orchard was selected far from the road 

side to minimize the side effects. All the orchards were well protected by the brick boundary or wicker fence. The 

minimum distance of the boundary was kept about 5 M to minimize the boundary effects. The orchards were 

well ventilated with irrigation and drainage facilities. Disease of banana on inflorescence and fruits were not 

considered for the study. 
 

Selection of orchard 
 

Three different Banana orchards from each of Thakurgaon and Dinajpur districts were selected with the help of 

Upazila Sub-Assistant Agriculture Officer (Table 1).  
 

Table 1. Location of Banana orchard in Thakurgaon and Dinajpur districts 
 

Districts Locations Total plants Age of the Plant (months) Selected plants (no.) 

 

Thakurgaon 

Nischintopur 500 5 12 

Thakurgaon Road 500 5 12 

Nischintopur 400 4 12 

 

Dinajpur 

Basherhat-1 800 5 12 

Basherhat-2 600 5 12 

Basherhat-3 550 4 12 
 

Experimental design 
 

The experiment was carried out in Randomized Completely Block Design (RCBD) with two factor factorial 

experiment having three replications where location is one factor and treatments is another factor. 
 

Treatments 
 

There were four treatments. Foliar spray was conducted at 30 days interval. The treatments were as follows: T0 

= Control; T1 = Spraying of Knowin 50 WP (Carbendazim) @ 2 g/L; T2 = Spraying of Oxyvit 50 WP (Copper 

oxychloride) @ 3g/L; T3 = Spraying of Tido plus (Imidacloprid) @ 2 ml/ L. 
 

Application of spray solution 
 

Required amount of spray solution were sprayed five times on the selected plants at 30 days interval where, the 

first spray was done at 1
st
 January, 2017. Adequate precautions were taken to avoid drifting spray materials from 

one plant to another. Special attention was taken to complete the coverage of the plants with the spray solution. 

Only fresh water was sprayed as control with the same time of spraying of chemicals. 
 

Assessment of disease severity 
 

Disease severity was defined as the percentage of leaf area diseased. Disease severity was assessed and 

expressed as the mean disease severity per plant. Disease severity was calculated using the following formula 

(Johnston 2000). 
 

 
 

Data collection 
 

Each plant was observed carefully to collect the data on disease severity. Data on disease severity was recorded 

five times at one-month interval where, first time data was recorded at 30
th

 January, 2017. The data were 

recorded five times on the following parameters: severity of sigatoka disease; severity of panama disease; 

bunchy top disease (leaf area, plant height and emerging of new leaves). Plant height, leaf area and leaf 

emergence were recorded on every time of data collection. Leaf area was estimated by measuring the leaf length 

and maximum width and multiplying the results by a conversion factor of 0.83 (length × width × 0.83) as 

described by Robinson and Neil, (1985). The leaf numbers were counted and leaf production rates were 

determined as measured by Turner (1971). As such, a leaf was regarded as emerged if the ventral surface of the 

midrib was fully exposed and at least half of the leaf was unfurled. Plant height was measured as the distance 

from the ground to the fork created by the petioles of the uppermost fully emerged leaf (Smith et al. 2000). 
 

Statistical analysis 
 

Data on various parameters were subjected to analysis of variance following MSTAT-C computer program and 

the means were compared by Duncan’s New Multiple Range Test (DMRT). 
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RESULTS 
 

Three different diseases viz. Sigatoka, panama and bunchy top were observed and data were recorded on the 

effect of different fungicides.  
 

Severity of sigatoka and panama diseases at Thakurgaon 
 

Severity of sigatoka and panama disease of three banana orchards at Thakurgaon region were recorded after 

different days of pesticide application (Table 2). The severity of sigatoka was found to vary significantly 

according to the location and the treatment applied. All the treatments applied to control the sigatoka disease 

showed significant effect on the severity of sigatoka disease of banana. The highest (40.00%) disease severity of 

sigatoka was observed in orchard located at Nischintopur in the banana plant without applying any chemical 

where, lowest (1.00%) sigatoka disease was recorded in the same orchard with the spraying of Carbendazim 

after 150 days of first spray. Interestingly, the insecticide Imidacloprid also found to reduce the severity of 

sigatoka and it showed best activity after one month (5.00%) of first spray and its effect reduced with the time 

after spraying. Similar to the sigatoka disease, severity of panama disease was also found to vary significantly 

with the location and treatment applied. The lowest (5.00%) panama disease severity was recorded in orchard 

located at Nischintopur with the Copper oxychloride just after one month of first spray. However, Carbendazim 

also resulted lower (6.00%) panama severity in the orchard located at Thakurgaon Road after 150 days of first 

spray (Table 2). Likewise, sigatoka, the insecticide also showed its effect on the lowering (13.00%) the disease 

severity of panama after 30 days of first spray, although the severity of the disease was increased with time after 

spraying.  
 

Severity of sigatoka and panama diseases at Dinajpur 
 

Severity of sigatoka and panama disease of three banana orchards at Dinajpur also varied in relation to the 

treatment applied. The severity of sigatoka varied significantly according to the location and treatment where, 

highest severity (61.00%) was observed in orchard 1 located at Basherhat without spraying any fungicide after 

150 days of first scheduled spray. The lowest (1.00%) severity was recorded in orchard 3 located at Basherhat 

after 150 days of first spraying with Copper oxychloride followed by Carbendazim (10.00%) with the same days 

of interval. Similar to the Thakurgaon regions, the insecticide Imidacloprid also showed reduced severity 

(10.00%) just after one month of spraying (Table 3). The severity of panama disease in different orchard located 

in Dinajpur region also varied significantly with location and chemicals used. However, lowest (5.00%) panama 

severity was recorded 1 of Basherhat after 150 days of first spray with Carbendazim followed by orchard 3 

(8.00%) with the same interval of time, whereas, highest severity (54.00%) was recorded after 120 days of first 

spray in the orchard 2 without spraying any chemicals. As like previous, insecticide also showed lower panama 

disease severity (15.00%) after 30 days of spraying in orchard 3 (Table 3). 

Efficacy of some chemicals to control the major diseases of banana at Thakurgaon and Dinajpur districts 
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Table 2. Effect of different fungicides on disease severity of sigatoka and panama diseases of banana after spraying in Thakurgaon region 
 

Locations Treatments 
Severity of Sigatoka (Days after first spray ) Severity of Panama (Days after first spray) 

30 60 90 120 150 30 60 90 120 150 

Nischintopur 

Control 35.00a 36.00a 38.00a 37.00a 39.00a 25.00c 30.00bc 32.00bc 33.00bc 35.00bc 

Carbendazim 10.00cde 10.00def 8.00de 7.00de 6.00de 32.00b 32.00b 30.00bc 28.00d 25.00de 

Copper oxychloride 12.00cd 12.00cde 10.00d 8.00d 6.00de 5.00f 5.00g 6.00g 7.00h 9.00ij 

Imidacloprid 15.00c 16.00c 17.00c 18.00c 20.00c 45.00a 47.00a 48.00a 49.00a 50.00a 

Thakurgaon Road 

Control 28.00b 29.00b 31.00b 32.00b 33.00b 25.00c 27.00c 28.00c 29.00cd 30.00cd 

Carbendazim 5.00ef 5.00fg 4.00ef 3.00ef 2.00ef 12.00de 12.00ef 10.00efg 8.00h 6.00j 

Copper oxychloride 8.00def 8.00efg 7.00de 6.00de 4.00ef 15.00d 17.00d 18.00d 21.00e 22.00ef 

Imidacloprid 12.00cd 14.00cd 15.00c 17.00c 18.00c 8.00ef 13.00de 15.00de 16.00f 18.00fg 

Nischintopur 

Control 35.00a 37.00a 38.00a 39.00a 40.00a 30.00b 32.00b 34.00b 35.00b 37.00b 

Carbendazim 3.00f 3.00g 2.00f 1.00f 1.00f 12.00de 11.00ef 9.00fg 8.00h 7.00ij 

Copper oxychloride 8.00def 8.00efg 7.00de 6.00de 4.00ef 5.00f 8.00fg 9.00fg 11.00gh 12.00hi 

Imidacloprid 5.00ef 7.00efg 8.00de 9.00d 10.00d 8.00ef 9.00efg 13.00def 15.00fg 16.00gh 

LSD  4.616 5.324 4.066 3.835 4.238 4.463 4.404 5.207 4.299 5.515 

CV %  18.59 20.40 15.57 14.85 16.41 14.25 12.84 14.64 11.72 14.64 
  Each value is an average of 3 (three) replications. In a column, values having same letter do not differ significantly at P≥ 0.05 level. 
  

Table 3. Effect of different fungicides on disease severity of sigatoka and panama diseases of banana after spraying in Dinajpur region 
 

Locations Treatments 
Severity of Sigatoka (Days after first spray) Severity of Panama (Days after first spray) 

30 60 90 120 150 30 60 90 120 150 

Basherhat 

Control 55.00a 57.00a 58.00a 60.00a 61.00a 20.00d 23.00d 26.00d 27.00d 28.00c 

Carbendazim 35.00b 35.00b 33.00b 31.00b 32.00b 10.00e 9.00g 8.00f 7.00g 5.00e 

Copper oxychloride 20.00de 20.00de 15.00c 18.00c 10.00d 12.00e 13.00fg 15.00e 17.00ef 19.00d 

Imidacloprid 10.00fg 12.00f 13.00c 14.00cd 15.00cd 16.00de 20.00de 23.00d 25.00d 26.00c 

Basherhat 

Control 55.00a 54.00a 57.00a 58.00a 59.00a 50.00a 52.00a 53.00a 54.00a 55.00a 

Carbendazim 15.00ef 15.00ef 13.00c 11.00d 10.00d 20.00d 18.00def 15.00e 12.00fg 10.00e 

Copper oxychloride 25.00cd 25.00cd 20.00c 14.00cd 12.00d 35.00c 36.00c 38.00c 40.00c 42.00b 

Imidacloprid 30.00bc 32.00b 33.00b 35.00b 36.00b 40.00bc 43.00b 45.00b 48.00b 50.00a 

Basherhat 

Control 28.00c 29.00bc 30.00b 32.00b 34.00b 45.00ab 47.00ab 48.00ab 50.00ab 53.00a 

Carbendazim 20.00de 19.00de 18.00c 15.00cd 14.00cd 20.00d 18.00def 16.00e 10.00g 8.00e 

Copper oxychloride 5.00g 4.00g 3.00d 2.00e 1.00e 35.00c 37.00c 39.00c 41.00c 42.00b 

Imidacloprid 10.00fg 15.00ef 17.00c 18.00c 19.00c 20.67d 15.00efg 17.00e 19.00e 20.00d 

LSD  5.729 6.310 6.553 4.868 5.830 5.915 5.737 5.695 5.649 5.797 

CV %  13.18 14.11 14.98 11.20 13.64 12.95 12.28 11.77 11.44 11.48 
  Each value is an average of 3 (three) replications. In a column, values having same letter do not differ significantly at P≥ 0.05 level. 
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Bunchy Top disease 
 

Bunchy top disease severity was recorded after five months of first date of pesticide application. The control 

treatment has no effect on leaf area but pesticides application increased the leaf area marginally. Among the pesticides, 

leaf area was found to be increased by imidacloprid (4.0%) and copper oxychloride (4.00%) where, carbendazim did 

not show any effect (Fig. 1 A).  Except copper oxychloride, all other chemicals including control increased the 

number of leaf by two folds (Fig. 1 B). Plant height of banana was found to be increased by applying of all the 

chemicals except the control (Fig. 1 C). 

 

 
Fig. 1. Effect of chemicals on: A. leaf area B. Number of leaf and C. Plant height 

 

DISCUSSION 
 

An investigation was undertaken to study the effect of different fungicides along with an insecticide on different major 

diseases of banana in some banana orchards of Thakurgaon and Dinajpur region during July, 2016 to June, 2017. 

The diseases were assessed five times based on symptoms expressed on leaves at the interval of one month after spraying of 

the chemicals. Two fungal diseases, namely sigatoka and panama and one viral disease namely banana bunchy top were 

found to differ significantly (P≥ 0.05) among different orchards and spraying of chemicals. All the chemicals used in 

the experiment were showed the potential effectiveness on the occurrence of disease by reducing the disease severity 

compared to control. Similar kind of variation in the severity of different banana diseases were also reported 

previously (Freitas et al. 2016; Gutierrez-Monsalve et al. 2015; Khan et al. 2015; Mukwa et al. 2014; Niyongere et 

al. 2013; Kaewjan et al. 2012; Hossain 2011; Hossain et al. 2011). In this study, Carbendazim showed the promising 

effect against sigatoka diseases, as other reports also showed the effectiveness of the fungicide (Patel 2009; Huq et 

al. 1994). The reduced severity in sigatoka disease may be happened due to the inactivation of the virulence of the 

pathogen somewhat by their less number of inocula and spreading attitude owing to retention of fungicides on the 

leaf surfaces. Copper oxychloride combat pathogenic population through the attenuation of their fructification as well 

as dissemination or dispersal from foliage to foliage, so that; colonization and further spread of the pathogenic 

propagules within the host tissue may be interrupted. Maximum reduction in disease in the fifth month might 

occurred due to the residual effect of the fungicide residing on leaf surfaces for the period being spraying effectively 

develop harmonious relationship with the chemicals against disease as suppressing their rate of infection, 

Efficacy of some chemicals to control the major diseases of banana at Thakurgaon and Dinajpur districts 
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development of infection foci, frequency of life cycle as well as possibility of further invasion and rapid dispersal of 

inoculum. 
 

Interestingly, reduced severity in panama disease also observed by the spraying of chemicals. This might happen 

because of spraying of the whole plant where, some spray solution may also reach to rhizosphere. Additionally, 

Carbendazim is a broad spectrum fungicide with systemic in nature and long residual activity, thus, give protection 

against the soil borne fungi (Gupta 2011). On the other hand, Copper oxychloride create a chemical barrier against 

fungal attack by interfering the enzyme system of spores and mycelium which also inhibit the soil borne fungal 

attack. Significant reduction in petiole size (length and distance), plant canopy and height, leaf area, pseudostem 

diameter and chlorophyll content (cholorosis) also reported because of the application of pesticides (Hooks et al. 

2008). Imidacloprid resulted maximum effect in increasing the leaf area, leaf production and plant height of banana 

compared to carbendazim and copper oxychloride. Despite the significant size difference in leaf area between 

treated and control plants, each treatment produced new leaves at a similar rate. As such, no significant differences 

were detected in the number of leaves produced by control and treated plants. This may be happened due to the 

suppression of aphid population incapable of infecting newly emerged as well as older leaves of banana (Israeli et 

al. 1993; Hooks et al. 2008). 
 

CONCLUSION 
 

Results from the present study showed that two fungicides carbendazim and copper oxychloride along with 

insecticide imidacloprid was effective in reducing severity of sigatoka, panama and bunchytop of banana in the 

field. Sigatoka and panama disease severity was reduced by 1-10% due to application of the fungicides. Insecticide 

Imidacloprid was found to increase the leaf area by 4.0%, leaf number by 2-folds and plant height by 2 cm. 
However, further trial is necessary to make any recommendation to the farmers for the field use of such kind of 

chemicals. 
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