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Abstract 

A survey program was conducted and incidence of gummosis disease recorded during 

the period from 2009-2010—2011 (two years) at five major jackfruit growing areas 

namely Khagrachari, Barahmanbaria, Narasingdi, Tangail and Gazipur. About 45-

87% of jack trees were found to be infected by gummosis caused by Phomopsis 

atrocarpi irrespective of age of the trees. Among the diseased plants, some of them 

are curable but the other is not. For management of the devastating disease, primarily 

it needs to chisel the diseased tissues properly from the infected areas followed by 

treatment with Bordeaux paste or coal tar to cure the plants.  The treatments need to 

be applied at 0 days interval before or after the rainy season because in wet condition, 

less absorption ofthe plant tissues may reduce the effectiveness of the treatments. 

Remarkable success was observed in every location in each plant by controlling 80-

90%diseased area  by this process. The yield within one and half year increased, as a 

result farmers benefit was higher more than two folds. This is the first report from 

Bangladesh on the effectiveness of Bordeaux paste or Cola tar for the control of 

gummosis of jack trees. 
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Introduction 

The jackfruit tree or jack (Artocarpus heterophyllus 

Lam.) is the national fruit in Bangladesh belongs to the 

mulberry family (Moraceae) and the edible fruit-of 

jackfruit known as the “poor man’s food” (Sonwalkar, 

1951; Bose, 1985; Haq, 2006, Haque, 2010.). Jackfruit 

is considered as the native to Southern India, 

Bangladesh, Nepal and Sri Lanka (Anwar’s. com 

2009) and to some extent to the Philippines and 

Malaysia.  The fruits of jack are used as green 

vegetable or when ripe is eaten as fresh fruit. Many 

preparations (jam, chips) are made from jackfruit and 

the seeds are also eaten as tasty vegetables. The tree is 

regarded as hardy tree with a reputed durable and 

valuable wood for making furniture. Various diseases 

have been reported in different countries mainly from 

fungal origin affecting the leaves, twigs, branches, 

stem and roots (Haq, 2006) except wilt reported in 

Indonesia is bacterial origin (Sangchoate et al. 2003). 

Anthracnose is reported on leaves, twigs, branches and 

fruits caused by Colletotrichum gloeosporioides Penz. 

Early symptom of the disease is irregular spots 

occurring on leaves that later became brown with 

straw coloured centers. In severe infection leaf 

scorching may be found which termed as leaf blight 

(Tangonan and Narcilla, 2007). Cankers develop on 

twigs, branches and the trunk, occasionally resulting in 

girdling and die-back incited by C. gloeosporioides.  

On fruit, back spots of anthracnose are visible.  Fruit 

let rot mainly caused by Rhizopus artocarpi or 

sometimes by R. stolonifer are another damaging 

diseases is reported elsewhere (McMillan, 1974). 

Primarily a water soak area developed on young-

immature male flower and later on it infected the 

female fruits. Overtime the fungus develops a grayish 

mass which gradually become denser, forming a black 

growth with erect black sporangia. The infected fruit 

after that may mummify and drops (Ghosh, 1994).  

Fruit let rot caused by R. artocarpi, are serious 

diseases, which may cause 15 to 32% crop loss in 

Eastern and Southern India (Alila and Sanyal, 2010). 

Recently, gummosis caused by Phomopsis artocarpi 

Sydow is noticed as one of the most damaging serious 

diseases of jackfruit. It reduces fruit yield, timber 

quality and life span of the tree in Bangladesh. The 

symptom of the disease is visible mainly on stem or 

branch by making a small split of bark at the centre of 

infection from where brown gummy exudation is 

coming out attracting various insects. The infection is 

extending into the cambium layer and woody parts of 

the tree, affected area turns brown, dries up and later 

death of the surrounding tissues occurred. After 

several years of infection, the infected portion may 

depress or a whole may be seen that continuously 

increasing to the inner site of the stem. During the 

rainy season rotting of wood in the whole is going on. 

As a result, the plant becomes weak, the timber quality 

reduces and ultimately yield also decreases (Anon, 

2010). Elevitch and Manner (2006) reported that P. 

artocarpi causes leaf spot disease in India without 

much damaging to the crop. After removal of infected 

tissues stem bleeding of coconut caused by 

Thielaviopsis paradoxa  susccessfully controlled with 

Bordeux paste and Coal tar (Thampan, 1981 and 

Brave1984), gummosis of citrus (Phytophthora sp.) is 
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controlling using Bordeaux paste and Ridomyl gold as 

it is lower group of fungus (Feichtenberger, 1990). 

 Limited information is available about the various 

diseases of jack and their management in Bangladesh. 

The damaging nature of gummosis was noticed earlier 

in 2006 in Narasingdhi by Department of Extension 

and preliminary control measure was suggested with to 

apply Bordeaux pester that worked well. Later on 

Ministry of Agriculture advised BARC to take 

necessary action against the disease.  Therefore, an 

attempt has been made to record the available diseases 

of jack, the incidence and severity of damage due to 

the occurrence of gummosis disease and to develop its 

effective management tactics to increase yield and 

save the crop. 

Materials and Methods 

The disease recording and survey was conducted 

during the period from 2009-2011 at five major 

jackfruit growing areas namely Khagrachari, 

Barahmanbaria, Narasingdi, Tangail and Gazipur. 

Primary data collection and orchard selection of the 

farmers were conducted from each district; and at least 

1-3 locations of an upazila were selected for 

experimentation on disease management activity. Sub-

Assistant Agriculture Officer (SAAO) of Department 

of Agriculture Extension cordially helped for farmers’ 

selection process. Healthy and diseased plant from 

different locations of the area were counted and 

recorded. Different diseased symptoms from stem, 

root, leaf, twigs were collected to identify the causal 

pathogen in the laboratory. Cultural and morphological 

characteristics were also recorded for each disease. 

Coach’s postulates were done to confirm the 

pathogenicity after obtaining the pure culture of the 

pathogen that cause gummosis in selected media 

following standard method (Tsao, 1970).  The severity 

of the disease was classified according to Sathiarajan 

et al (1988) as follows: Low=1-2 infection 

courts/plant; Medium= 3-5 infection courts/plant; 

High= Above 5 infection courts/plant. The gummosis 

diseased plants were categorized as curable and non-

curable depending on the severity, area and deepness 

of infection covered by the disease and approximate 

plant age was also recorded. The plants having big and 

deep infected area on the stem which may not possibly 

chiseled that may cause harmful effect to plants. The 

gummosis disease management experiment was set up 

during 2010 -2011 seasons at five upazilas with 

treatments viz., i) Bordeaux paste, ii) Coal tar, iii) 

Bavistin (0.3%) and iv) control (only scooping of 

infected tissues). Bordeaux paste was prepared 

according to the method described by Ahmed (1980). 

The experiment is laid out in Randomized Complete 

Block (RCB) design with three replications. In each 

location, 4 orchards were selected hence 12 plants 

belonged to one treatment in the present study. 

Individual plant was considered as replication and the 

treatments were applied twice in a year before and 

after the rainy season (March and September). Any 

kinds of infection courts from the similar aged plants 

were selected and infected tissues were chiseled from 

all plants taken under different treatments. Final data 

on infection court was measured after one month of 

second treatments. Data on percent disease reduction 

and yield increase by number and weight were derived. 

The numbers of fruits and weight producing by each 

plant in the previous year and fruits produced after 

treatments in the following year were compared. 

Benefit cost ratio was calculated on the basis of farm 

price of the produce. 

Results and Discussion 

Symptom of anthracnose was found prominent on 

twigs, branches and trunk leading to die-back. The 

isolated pathogen is identified as Colletotrichum 

gloeosporioides Penz. The acervuli were found disk-

shaped, waxy, dark setae at edge among 

conidiophores. The conidiophores simple, elongated, 

conidia hyaline, one-celled ovoid to oblong ellipsoidal. 

The mycelia were found branched and septated. The 

morphological characteristics of acervulin setae and 

conidia with conidiophores have been studied by 

Tangonan and Narcilla (2007). They also stated that 

due to infection of Colletotrichum leaf blotch or leaf 

blight which termed as leaf blight have frequently be 

observed in jack orchards Our observation and 

microscopic study also showed similar results. 

Fruit let rot caused by Rhizopus artocarpi Rac.usually 

a weak parasite on stored organ of plants (Agrios, 

1997). The microscopic study revealed that the 

mycelium of the fungus produced long, aerial 

sporangiophores at the tips of which black spherical 

sporangia developed. The sporangia contained a lot of 

spherical sporangiospores. The similar type of growth 

for R. artocarpi was stated by Quimio and Hanlin 

(1999).  

Gummosis or stem bleeding disease seemed to be new 

ones in Bangladesh and the jack trees have severely 

affected causing enormous damage to the crop as a 

whole. Coach’s postulate was carried out by injuring 

the bark and placing mycellial mats of the stem of 3 

years plants. The inoculated portion was covered 

polythene sheet (Adaskaveg.2008)  The observation of 

the present study revealed that the infection due to P. 

artocarpi have been extended into the cambium layer, 

the affected tissues dries up and died, leading to 

depression and rotting of the woody portion in the 

presence of moisture. The investigation of jackfruit 

bark rot infection caused by Fusarium moniliforme 

have showed similar symptom as found in P. artocarpi 

infection but the result obtained by Elevitch and 
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Manner (2006) differed because they found that P. 

artocarpi caused only leaf spot.  

The incidence of gummosis from 9 locations of 5 

different districts was found about 45.0-87.0% on 

jackfruit trees which constituted an average of 65.6% 

affected plants (Table 1). It means the plants had been 

suffering severely with high degree of disease severity 

in the selected surveyed areas.  

The highest incidence of the disease was recorded in 

the hilly areas which constituted 86.59% in Hill 

Agriculture Research Station (HARS) in Sadar upazila,  
 

Khagrachari whereas the infection was found lower  

(45%) in upazila Sibpur of Narasinghdhi.  In an 

average approximately 66.0% jackfruit trees infested 

with fungal disease (Phomopsis artocarpi) that may 

cause shortening of life span of the affected trees, 

losses occurred in terms of quality and quantity of 

wood and yield as well of jackfruit. On the other 

hands, older plants are found mostly affected severely 

which are not possible to cure applying by the 

effective developed technology. The scraping or 

chiseling the dipper infection may be more injurious to 

the affected plants resulting dead of the tree which is 

termed as non-curable here.  
 

Table 1. Incidence of gummosis disease in Jackfruit orchard at different locations 

Location Age of plants 

(Years) 

Total plant 

observed 

Infected 

plants 

Disease 

incidence (%) 

Severity Curable 

(%) 

Non-Curable 

(%) 

Kapashia, Gazipur 20 250 180 72.00 Medium 37.00 35.00 

Sripur, Gazipur 20-35 180 120 66.7 Medium 36.70 30.00 

Pirazli, Gazipur 25 110 68 62.00 High 32.00 30.00 

HARS, Khagrachhari 20-25 358 310 86.59 High 40.00 46.59 

Ramgarh, Khagrachhari 10-25 490 262 52.57 High 44.00 8.57 

Akhaura, Brahmanbaria 25 250 67 80.00 Meium 38.00 42.00 

Shakhipur,Tangail 25-30 450 202 45.00 Low 30.00 15.00 

Modhupur, Tangail 30-40 120 67 56.00 Medium 30.00 26.00 

Sibpur, Narsinghdi 25-40 500 348 69.6 Medim 42.70 27.20 

Total =9 spots  10-40 2708 1624 65.61 - 36.71 8.6-46.6 

Table2. Effectiveness of Bordeaux paste, Coal tar, Bavistin and scoping in reducing infected areas of gummosis 

disease of jackfruit at five locations 

Reduction scenario of 

gummosis disease  

Treatments 

Bordeaux paste Coal tar Bavistin Scoping 

Ramgarh, Khagrachari 

Initial infection court (cm
2
 295.67 187.00 141.00 89.27 

Final infection court (cm
2
 55.45 38.83 33.23 51.37 

*Reduction of infection 240.2a* 149.17b 107.26b 37.89c 

Reduction of infection (%) 81.3 79.8 76.1 42.4 

Bijoynagar, Brahmanbaria 

Initial infection court (cm
2
 231.00 197.00 138.43 122.13 

Final infection court (cm
2
 45.29 40.32 54.27 66.00 

*Reduction of infection 185.7a 156.7a 84.2b 56.1c 

Reduction of infection (%) 8.039 79.53 60.10 46.00 

Sibpur, Norasingdhi 

Initial infection court (cm
2
 108.33 217.67 219.33 181.33 

Final infection court (cm
2
 8.33 45.00 85.33 100.00 

*Reduction of infection 100.0 ab 172.67 a 134 ab 81.33 

Reduction of infection (%) 92.31 79.33 61.11 44.85 

Madupur, Tangail 

Initial infection court (cm
2
 272.0 160.0 190.67 157.0 

Final infection court (cm
2
 52.33 31.33 70.33 81.67 

*Reduction of infection 219.67a 128.67b 120.33b 75.33c 

Reduction of infection (%) 80.8 80.4 63.1 48.0 

(Sripur+ Kapasia), Gazipur 

Initial infection court (cm
2
 228.00 392.33 335.44 277.15 

Final infection court (cm
2
 34.33 65.01 86.67 126.4 

*Reduction of infection 193.67 ab 327.32 a 159.11 bc 120.87 c 

Reduction of infection (%) 84.9 83.4 66.5 43.6 
Data represents 12 plants for each treatment in each location, *Column denotes with same or similar letter do not differs significantly at p=0.005;  
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The effectiveness of Bordeaux paste, Coal tar, Bavistin 

(Carbendazim) and only scooping are presented in 

table 2. It was found that all the treatments 

significantly reduced the area of infection loci in all 

locations over control (only scooping). Gummosis 

infected area was found to be reduced by 80.39-

92.31% in Bordeaux paste treated plants and this 

highest reduction was observed in Sibpur, Narasighdi 

followed by Sripur, Gazipur district. The effetiveness 

of Coal tar and Bavistin was satisfactory to reduce 

gummosis infection. Diseased area reduced by 79.53-

83.4% in the Coal tar treated plants. The effectiveness 

of Bavistin @0.3% reduced infection area less than 

Bordeaux paste or Coal tar gave.  Only scoping 

(Control) i.e., removal of infection courts by chiseling 

reduced infected area by 42.4-48.0% of jack trees 

(Table2). 

The reduction of gummosis disease was higher in 

Sripur and Sibganj compared to other three locations. 

However, the effectiveness of the treatment did not 

vary significantly from location to locations. In the 

present study, Bordeaux paste was considered the most  

promising treatment in controlling gummosis of 

jackfruit. Similar kind of disease like stem bleeding of 

coconut was effectively controlled by Bordeaux paste 

and Coal tar by other investigators (Brave, 1984; 

Rahman et al., 1989). The cambium layer was found to 

cover the scoped area and in some cases scoped area 

covered by newly advanced cambium layer. 70%, 

Control of gummosis disease of jack trees with 

Bordeaux paste and Coal tar is the new information in 

Bangladesh generated by this study. 

Yield was calculated on plant basis maintaining 

7mx7m distance of plants and the total plants were 

197per hectare. Both number and weight of fruits per 

plant was recorded. After treatment at the end of 

second year the plant basis yield was also recorded. 

The yield was 26.3%-38.8%higher in Bordeaux paste 

treated plants compared to control (scoped plants) and 

the results varied with locations (Table3). The increase 

of yield was found higher in Bordeaux paste treated 

plants compared to Coal tar/Bavistin treatments and 

control. In the present study, the effect of gummosis 

control for tree plants like jack fruit was calculated 

after one and half years of disease control and 

cumulative effective on yield supposed to be higher in 

course of time. 

The benefit cost ratio (BCR) was found 2.9 in 

Bordeaux paste treatment which found higher 

compared to other treatments (Table4). The farmers 

got benefit from sailing jackfruit as the yield increased. 

Acknowledgement 

The authors gratefully acknowledged the personnel’s 

Department of Agriculture Extension and Bangladesh 

Agricultural Research Institute to facilitate for 

completion of this part of study. They are also grateful 

to management entity of NATP-BARC Phase-1, 

Chairman and Member Directors (Crops and Planning 

& Evaluation) of Bangladesh Agricultural Research 

Council (BARC) for their kind financial support under 

SPGR sub-project grant to conduct such a problem 

oriented research work. 

References  

Alila P and Sanyal D. 2010.   Jackfruit in Northern and 

Eastern India. In: S. G. Valavi, K. V. Peter, 

George Thottappilly (eds.). The Jackfruit. 

Stadium Press LLC, Houston, USA. pp 409-

420. 

Anonymous. 2010. Annual Report (2009-2010). HRC, 

BARI, Gazipur, Bangladesh.   

Ahmed KU. 2009. Bangladeh Agriculture and Field 

Crops. Sulekha Printing Press, 16/1 Zindabahar 

1
st
 Lane,Dhaka-1. 18-57pp. 

Anwar’s. com 2009. www. anwars.com/jackfruit. 

p442-445. 

Adaskaveg JE. 2008. UC IPM Pest Management 

Guidelines: Citrus Diseases. 

UC ANR Publication 3441. 

Agrios GN. 1997. Plant  P% reduced infection area 

less than Bordeaux paste or Coaltar gave.Only 

scoping (control)i.e.,removal of infection by 

chieselingreduced infection area by 42.4%-

48.0%of jack trees.athology. 4th Ed., Academic 

Press, San Diego, CA. 

Bose TK. 1985. Fruits of India, Tropical and Sub-

tropical, Naya Prakash, 206 Bidhan Sarani, 

Kolkata, India. 

Brave SG. 1984. All about Coconut Palm. Santishaha 

Publishers, Bombay, India.100-110 pp. 

Dulce RN Warwick & Edson E M Passos. 2009.  

Outbreak of stem bleeding in coconuts caused 

by Thielaviopsis paradoxa in Sergipe, Brazil.  

Tropical Plant Pathology, 34(3): 175-177  

Elevitch CR and Manner HI. 2006. Artocarpus 

heterophyllus, Jackfruit. Vesion 1.1 Species 

Profile for Pacific. 

Feichtenberger E. 1990. Control of Phytophthora 

gummosis of citrus with systemic fungicides in 

Brazil. EPPO Bulletin, 20(1):139-148. 

Ghosh GH. 1994. Studies on flowering and prevalence 

of fruit drops in jackfruit. 

Anonymous. 1994. Annual Report (1993-94). 

Horticulture Research Centre, BARI, Gazipur, 

Bangladesh. pp. 4-9  

Haq N. 2006. Jackfruit, Artocarpus heterophyllus. 

Southampton Centre for Underutilized Crops. 

Southampton, UK. 

Rahman and Afroz                                                                           Diseases of jackfruit and control measures for gummosis disease 

 

 

Eco-friendly Agril. J.                                                                                                                                                                          13 



 

 

Haque MA. 2010. Jackfruit: Production Technology 

and Research in Bangladesh. Published by 

Jahanara Haque, 291 Dhaka Road, Mashkanda, 

Mymensingh. 143 pp. 

McMillan Jr RT. 1974. Rhizopus artocarpi rot of 

jackfruit (Artocarpus heterophyllus)    Proc, Fla 

State Hort Soc, 87: 392-393. 

Quimio TH and Hanlin RT. 1999. Illustrated genera 

and species of Plant Pathogenic fungi in the 

Tropics. College of Agriculture, University of 

the Philippines Los Banos, Laguna Philippines. 

p259. 

Rahman MA, Hossain MS and Islam MS. 1989. 

Survey and control of stem bleeding diseaseof 

coconut caused by Thielaviopsis paradoxa. 

Bangladesh J. Plant Pathology, 5 (1&2):71-75. 

Sangchoate S, Wrigt J and Johanson GL. 2003.  

Diseases of breadfruit, jackfruit and related fruit 

crops. In: R. C. Ploetz (ed) Diseases of Tropical 

Fruit Crops, CABI Publishing, Wallingford, 

UK. pp. 135-144. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sathiarajan PK, Rajan KM, Govinda M, 

Radhakrishnan TC, Philip S, Rehumatunija TJ 

and Mathew J. 1988. Six decades of coconut 

research, Directorate of Extension, Kerala Agril. 

University, India. 128-132 pp. 

Sonwalker MS. 1951. A study of jackfruit (Artocarpus 

integiefolia) seeds. Indian Journal Horticulture 

8(2):27-30. 

Tangonan and Narcilla. 2007. Leaf spot diseases of 

jackfruit. In: S. G. Valavi, K. V. Peter, George 

Thottappilly (eds.). The Jackfruit. Stadium 

Press LLC, Houston, USA. pp 409-420. 

Thampan PK. 1981. Hand Book on Coconut Palm. 

Oxford & IBH Publishing Company, New 

Delhi, India. 184-185 pp. 

Tsao PH. 1970. Selective media for isolation of 

pathogenic fungi. Ann. Rev. Phytopathology, 

8:157-186. 

 

Rahman and Afroz                                                                           Diseases of jackfruit and control measures for gummosis disease 

 

 

Eco-friendly Agril. J.                                                                                                                                                                          14 


