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Abstract: The primary focus of the study was to determine the existing agroforestry practices in char and hill ecosystem of Bangladesh. For charland 
ecosystem, Mymensingh, Jamalpur and Sherpur district and for hill ecosystem Rangamati and Banderban district were selected. An extensive and in-

depth field survey was conducted during the period of November 2018 to June 2019 through both open and closed ended semi-structured pre-tested 

questionnaires. Data were collected from 200 farmers of which 100 farmers from each ecosystem. Total 19 different agroforestry practices were identified 
from charland ecosystem of which 14 in the homestead areas and 5 in cropland areas. Earleaf Acacia in crop field boundary in the crop land area and 

Bean-Betelnut combination in homestead area were the top-ranking agroforestry practice found in all studied districts of charland ecosystem. In hill 

ecosystem 16 different agroforestry practices was identified where Turmeric-ginger-mango combination is relatively popular agroforestry practice in the 
hill ecosystem. Total 34 tree species in char ecosystem and 32 tree species in hill ecosystem was recorded from five different districts of Bangladesh. The 

earleaf acacia, mahogany and eucalyptus were popular species for crop field boundary and mango, mahogany, betelnut, raintree, coconut, earleaf acacia, 

and jackfruit were planted as agroforestry tree species in homestead in the charland areas. Mango, papaya, lychee, wood apple, banana, gamar, mahogany, 
earleaf acacia, Indian lilac, drumstick and Chebulic Myrobalan found dominant fruit, timbre and medicinal tree species in Banderban and Rangamati. 
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Introduction 

Agroforestry in Bangladesh is an integrated form of both 

traditional and modern land use systems, where trees are 

managed together with crops and/or animal production 

systems in agriculture. It plays an important role in the 

rural life because of its ancient practices. In the present 

context of Bangladesh, agroforestry practices are 

appropriate for the resources of poor farmers. Roughly 

calculated 16.7 million homesteads of the country occupy 

about 0.3 million hectare of land (which is increasing 

sharply with the increase of population) along with the 

denuded hills of greater Chattogram region has been now 

under traditional agroforestry system (Hasanuzzaman, 

2009).  

In Bangladesh, about 80 percent of the population lives in 

villages having small homesteads. There are about 15 

million homesteads in rural areas. Implanting plants and 

recollecting logically grown up trees in farmsteads are 

actually quite public. The best potential offer becomes 

homestead forests to improve production of tree products 

(Alim, 1980; Hocking and Islam, 1995). Trees along the 

margins of the homesteads minimize soil corrosion and 

increase soil production of the farmsteads in addition to 

neighboring harvest fields (Hassan and Mazumder, 1990). 

According to Cooper et al., (1996) Agroforestry is come in 

mainly two groups, viz., sequential (fallows) and 

simultaneous (alley-cropping) which an integral part of a 

land-use system. Scientific data show that agroforestry is 

considered as one of the major strategies for forest 

conservation, food crop and fodder production (Rahman et 

al., 2007; Leakey et al., 2012) as well as protecting the 

environment through increasing the extent of existing 

forest where unemployed and poor landless farmers 

attempt to secure their livelihoods in Bangladesh (Nath et 

al., 2005).  
The char lands are defined by Lahiri-Dutt and Samanta 

(2007) as the islands formed in the major rivers systems of 

the deltaic plains of eastern India and Bangladesh and 

developed temporary sandbars which are more than 100m 

across with a duration of around 10 years (Rogers et al., 

2013). There are about one million ha of char lands in 

Bangladesh (Karim et al., 2014). Rahman (2010) 

estimated an overall land area increase in Bangladesh by 

4% from 1948 to 2006 mostly due to reclamation of char 

lands. Char lands are, however, less productive than 

adjacent mainland areas. The major reasons for this are 

less favorable soil conditions in some of the charland areas 

and uncertainties caused by erosion and frequent floods. 

As a result of the lower productivity, poverty incidence in 

char lands is higher than the national average. The 

inclusion of trees in agricultural systems, i.e., agroforestry, 

can optimize nutrient cycling and have positive effects on 

soil chemical and physical properties, which has a great 

impact in terms of increasing total biomass production, 

crop yield, improved environment and better livelihood of 

char farmers (Bari, 2019). 

Similarly, the hilly area constitutes about 12% of total land 

located mainly in the eastern and southeastern parts of 

Bangladesh characterized by alternating beds of little-

consolidated sands and shale providing a basis for the 

formation of complex mixtures of deep and shallow soils 

(Zakaria and Majumder, 2019). Within them, according to 

Hossain et al. (2017) Chattogram Hill Tracts comprising 

70% of the hilly areas of Bangladesh and covers 13,184 

km2 (10% of total country area), of which 90% are sloping 

lands. The population of the CHT is about 1.35 million, of 

which about 51% are indigenous people. The rural 

households of CHT’s, 66% depend mainly on agricultural 

activities as the main source of livelihood of the majority 

of hill dwellers include ploughing lands, shifting 

cultivation, fruit gardening, paid wage labor, timber 

production, livestock and poultry rearing, and free fishing. 

More than 35 crop species are cultivated annually in hilly 

areas (Ahammad and Stacey, 2016). Among these, 33% 

are involved only in plough cultivation and 20% only in 

jhum cultivation, while the rest combine both plough and 

jhum cultivation (UNDP, 2009). The hill slopes are 

suitable for growing a number of high value fruits such as 

banana, pineapple, papaya, mango, litchi, jackfruit, guava, 

and lemons. In northeastern hill, agroforestry system is 
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most dominant farming practices by hill dwellers (Mukul, 

2014; Haider et al., 2013). There is tremendous potential 

for growing high value crops such as fruit, vegetables, 

medicinal and aromatic plants under agroforestry system 

in hilly areas (Rasul and Tripura, 2016). In some areas, 

alternative land uses such as agroforestry, multistoried 

fruit orchard, tree farming, and mixed horticulture are 

practiced as well as livestock are integrated to farming 

system. 

So, combined production by integrating different plant 

species will be a viable technology for the development 

livelihood in char and hill ecosystem of Bangladesh. 

Identification of existing agroforestry combinations is 

prerequisite for developing profitable agroforestry models. 

Thus, the objectives of this research are to explore the 

existing agroforestry practices by the rural people of the 

selected char land (land surrounded by water) people in 

Mymensingh, Sherpur, Jamalpur, and hill people in 

Rangamati and Banderban districts of Bangladesh. The 

main purpose of the study was to document improved 

agroforestry practices in the study areas.  
 

Materials and Methods 

The research was conducted to evaluate the agroforestry 

practices and adoption rate by the village duelers through 

an extensive survey at two selective eco-systems, eg., Hill 

ecosystem: two districts from CHT (Rangamati and 

Banderban hill districts) and Charland ecosystem: 

Charland of Old Brahmaputra river and Jamuna river of 

Sadar upazila of Mymensingh, Sherpur and Jamalpur 

districts in Bangladesh, respectively, during the period of 

November 2018 to June 2019. A total of 200 samples were 

randomly but pervasively selected from both char (land 

surrounded by water) and hill ecosystem for household 

survey. Selected villages from Mymensingh were Char 

Kalibari, Char Nilakshmia, Char Gobadia, Char Vatipara, 

Char Vangnabari, and Kuliar Char. The villages of 

Jamalpur were Naovangar Char and Lokshmir Char, and 

the villages of Sherpur were Balair Char and Char 

Bagolgor. All the villages selected from the sadar upazilla 

of the districts and 10 sample farmers in each village in the 

Charland Ecosystem. On the other hand, in Rangamati, 50 

farmers were selected from Kaptai (25) and sadar (25), 

and in Banderban, rest of the 50 farmers were selected 

from Sadar (10), Ruma (30) and Thanchi (10) in the Hill 

Ecosystem. 

An extensive and in-depth field survey was used to 

conducted interview stakeholders (Bryman, 2012) through 

both open (more flexibility to interviewees) and closed 

ended (limited and structured responses) semi-structured 

questionnaires (Babbie and Mouton, 2011) to collect the 

existing agroforestry practices in the survey areas. The 

questionnaire was pre-tested with at least 2 (two) 

households in each ecosystem’s village and necessary 

modifications were done. After completion of data 

collections through field survey, all the interview 

schedules were coded, compiled, tabulated and analyzed in 

accordance with the objectives of the study. Local units 

were converted into standard units and qualitative data 

were converted into quantitative ones by means of suitable 

scoring whenever necessary. The responses to the 

questions in the interview schedules were transferred to a 

master sheet to facilitate tabulation. For describing the 

different individuality, the contributors were classified into 

several ranked. These categories were developed by 

considering the nature of distribution of data, general 

understanding prevailing in the social system and possible 

score system. MS-Excel programme was used to process 

the collected data obtained through interview schedule.  

 

Results and Discussion  

Existing Agroforestry Models in Selected Charland 

Based on survey in Mymensingh, Sherpur and Jamalpur, a 

total of 19 different agroforestry models were existed in 

the studied charland and homestead areas. Among these 

different existing models, the very common and 

painstaking as separate agroforestry model was “Bean and 

Betelnut” in homestead which was found in only 13% and 

“Earleaf acacia in crop field boundary” in cropland which 

was found in only 8% in surveyed family (Table 1).  

The common agroforestry model was found in 

Mymensingh and Jamalpur were “Mahogany in crop field 

boundary” for cropland opined 5% and “Sponge gourd, 

red amaranth and mango” and “Sponge gourd, brinjal and 

betelnut” for homestead opined 7% and 6% of the total 

respondents, respectively. In addition, the common 

agroforestry model was found in Mymensingh and 

Sherpur were “Bean and Mahogany” and “Sponge gourd, 

turmeric and mahogany” for homestead in which 5% of 

the total respondents both models were opined. Similarly, 

the common agroforestry model was found in Jamalpur 

and Sherpur was “Eucalyptus in crop field boundary” for 

cropland with the pinion of 5% of the total respondents 

(Table 1). Ibrahim et al., (2011) are also found 10 different 

agroforestry practices under agrisilvicultural system in the 

charland areas of Mymensingh.  

Among these different existing models very common 

model found in Sherpur was “turmeric, ginger and earleaf 

acacia” tree-based agroforestry which was found in only 

7% surveyed family. In Jamalpur, very common model 

was found “Chilli and earleaf acacia” tree-based 

agroforestry opined only 6% surveyed family (Table 1). It 

was found that earleaf acacia (Acacia auriculiformis) and 

mahogany (Swietenia macrophylla) were the popular 

agroforestry tree species for the both homestead and 

cropland in the charland areas Sherpur and eucalyptus 

(Eucalyptus camaldulensis) and lombu (Khaya 

anthotheca) were the popular for cropland agroforestry 

tree species in the charland areas Jamalpur. It was also 

found that mango, betelnut, raintree, coconut, Jackfruit 

and eucalyptus were also popular homestead agroforestry 

tree species in the charland area all three studied districts 

of Bangladesh (Table 1).  

Existing Agroforestry Models in Selected Hill areas: 

Based on survey in Rangamati and Banderban, a handful 

tree crop combination was recorded separately for hill and 

homestead which can be considered as separate 

agroforestry models. Total sixteen different existing 

agroforestry models were recorded in the studied hill areas 

for both hill and homestead. Among these different 

existing agroforestry models, very common models found 

in both the Rangamati and Banderban were “Turmeric, 

ginger and mango”, “Bean and betelnut” and “Pumpkin 

and betelnut” for homestead which opined only 20%, 16% 

and 11% surveyed family, respectively (Table 2).  
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Table 1. Existing agroforestry models in selected char areas of Mymensingh, Sherpur and Jamalpur 
 

Agroforestry models Areas* % farmers possessing Rank 

Cropland 

Earleaf acacia in crop field boundary MSJ 8 1 

Mahogany in crop field boundary MJ 5 2 

Eucalyptus in crop field boundary SJ 5 3 

Mahogany in crop field  S 2 4 

Lombu in crop field boundary M 1 5 

Homestead 

Bean and betelnut MJS 13 1 

Turmeric and mahogany  M 8 2 

Sponge gourd, red amaranth and mango MJ 7 3 

Turmeric, ginger and earleaf acacia S 7 4 

Sponge gourd, brinjal and betelnut MJ 6 5 

Chilli and earleaf acacia J 6 6 

Papaya and mahogany   J 5 7 

Bean and mahogany  MS 5 8 

Sponge gourd, turmeric and mahogany  MS 5 9 

Turmeric and eucalyptus J 4 10 

Sponge gourd, chilli and mango S 3 11 

Brinjal and mahogany   S 3 12 

Sponge gourd and raintree M 3 13 

Sponge gourd, turmeric and Jackfruit  J 2 14 

*Areas mean the available agroforestry models found in M=Mymensingh, S=Sherpur, and J=Jamalpur. 

 

Table 2. Existing agroforestry models in selected hill areas of Rangamati and Banderban 
 

Agroforestry models Areas* % farmers possessing Rank 

Hill areas    

Mango in pineapple and banana field R 7 1 

Teak in crop field boundary R 5 2 

Mango in crop field boundary B 3 3 

Lychee in crop field boundary B 3 3 

Mango in crop field B 2 4 

Homestead    

Turmeric, ginger and mango RB 20 1 

Bean and betelnut RB 16 2 

Pumpkin and betelnut RB 11 3 

Cucumber, red amaranth and mango R 6 4 

Sponge gourd, yam and mango B 5 5 

Sponge gourd and raintree, coconut R 5 5 

Cucumber and guava B 5 5 

Bean and jackfruit B 4 6 

Yem, turmeric and gamari, jackfruit R 4 6 

Bean and raintree R 4 6 

Pineapple, turmeric and mango  B 4 6 

*Areas mean the available agroforestry models found in R=Rangamati, and B=Banderban. 

 
 

Table 2 also showed “mango in pineapple and banana 

field” and “Teak in crop field boundary” agroforestry 

model for hill was the most popular in Rangamati opined 

7% and 5% respondents, respectively. Similarly, the 

different existing models very common model was 

“Mango in crop field boundary”, “Lychee in crop field 

boundary” and “Mango in crop field” based agroforestry 

models for hill land and which was found in only 3%. 3% 

and 2% surveyed family in Banderban, respectively. 

Arboleda et al., 2003 found that, this type of model is very 

much profitable and expanding the farm areas and other 

farm investment of a family in Nabunturan, Compostela 

Valley in Philippine in 1987. Mango and Lychee was 

popular as crop land agroforestry model and turmeric, 

zinger and mango were popular as homestead agroforestry 

model in the Banderban hill areas (Table 2). Nath et al., 

(2005) noted farmers’ perceptions about the value of five 

priority fruit tree species like, Mango, Lychee, Orange, 

Malta, and Woodapple in Chattogram Hill Tract (CHT). 

Existing tree diversity and density in char and hilly 

areas:  

Total 34 tree species were recorded from the selected 100 

farm families of three selected char areas of which mango 

(100%), mahogany (85%), betelnut (70%), jackfruit 

(65%), raintree (58%) and coconut (55%) were the 

dominant tree species in Mymensingh, Sherpur and 

Jamalpur district (Table 3). Ibrahim et al., (2011) found 

that Earleaf acacia, Mahogany, Eucalyptus and Lombu is 

the dominant timber species whereas papaya, banana and 

betelnut is in leading position as fruit species in 

Mymensingh. 

Similarly, a total of 32 tree species were recorded from the 

selected 100 farm families of Rangamati and Banderban 

districts, of which mango (98%), papaya (95%) and lychee 
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(85%); Wood apple (84%), and banana (83%) found 

dominancy chronologically ranked from 19 listed fruits 

species (Table 4). On the other hand, Gmelina (82%), 

Mahogany (81%), Earleaf acacia (78%) settled them in top 

of the rank as dominant from the rest of the nine timbre 

tree species, and Indian lilac (72%), Drumstick (61%) and 

Chebulic Myrobalan (60%) taken dominant place as 

medicinal plants (Table 4). Similar type of research work 

also done by Belali (2011) in the Narayangonj district and 

Sabuj et al., (2010) in the Natore district, they observed 

total 78 plant species of which 25 are average and the 

dominant timber species was Eucalyptus, Earleaf acacia, 

and Mahogany. 

 

Table 3. Existing tree species in the char areas of Mymensingh, Sherpur and Jamalpur district 
 

Sl. No. Tree Species Bangla Name % Farmers Possessing Rank 

1 Mango (Mangifera indica) Aam 100 1 

2 Mahogany (Swietenia macrophylla) Mahogany 85 2 

3 Betel Nut (Areca catechu) Supari 70 3 

4 Jackfruit (Artocarpus heterophyllus) Kanthal 65 4 

5 Rain tree (Albizia saman) Rendi koroi 58 5 

6 Coconut (Cocos nucifera) Narikel 55 6 

7 Garuga (Garuga pinnata) Jiga 45 7 

8 Lemon (Citrus spp.) Lebu 40 8 

9 Red mahogany (Khaya anthotheca) Lombu 35 9 

10 Guava (Psidium guajava) Peyara 35 9 

11 Black berry (Syzyginm cumini) Jaman 31 10 

12 Earleaf acacia (Acacia auriculiformis) Akashmoni 30 11 

13 Lychee (Litchi chinensis) Litchu 38 12 

14 Jujube (Ziziphus jujube) Boroi 28 12 

15 Indian lilac (Melia azedarach) Neem 28 12 

16 Drumstick tree (Moringa oleifera) Sajna 27 13 

17 White siris tree (Albizia procera) Sada Koroi 25 14 

18 Wood apple (Aegle marmelos) Bel 25 14 

19 Rohituka tree (Aphanamixis polystachya) Pitraj 24 15 

20 Red gum (Eucalyptus camaldulensis) Eucalyptus 30 16 

21 Gmelina (Gmelina arborea) Gamar 20 17 

22 Queen Crape Myrtle (Lagerstroemia speciosa) Jarul 20 17 

23 Cassod tree (Cassia siamea) Minjiri 19 18 

24 Custard apple (Annona squamosa) Ata 18 19 

25 Indian hog plum (Spondias pinnata) Amra 17 20 

26 Teak (Tectona grandis) Shegun 15 21 

27 Siris tree (Albizia lebbek) Kalo Koroi 15 21 

28 Date pulm (Phoenix dactylifera) Khajur 15 21 

29 Silk cotton Tree (Bombax cieba) Shimul 14 22 

30 Velvet apple (Diospyros discolour) Gab 10 23 

31 Palmirah Palm (Borassus flabellifer) Tal 10 23 

32 Pearl millet (Pennisetum glaucum) Bajna 10 23 

33 Indian gooseberry (Phyllanthus emblica) Amloki 10 23 

34 Kadom (Anthocephalus chinensis) kadam 7 24 
 

 

Table 4. Existing tree species in the hill areas of Rangamati and Banderban district 
 

Sl. No. Tree Species Bangla Name % Farmers Possessing Rank 

1 Mango (Mangifera indica) Aam 98 1 

2 Lychee (Litchi chinensis) Lichu 85 3 

3 Guava (Psidium guajava) Peyara 75 2 

4 Cashew nut (Anacardium occidentale) Kaju badam 66 14 

5 Jujube (Ziziphus jujube) Boroi 40 22 

6 Lemon (Citrus spp.) Lebu 38 23 

7 Mandarin orange (Citrus reticulata) Kamla labu 70 12 

8 Blood orange (Citrus sinensis) Malta 71 11 

9 Jackfruit (Artocarpus heterophyllus) Kanthal 54 19 

10 Banana (Musa sapientum) Kola 83 5 

11 Papaya (Carica papaya) Papey 95 9 

12 Teak (Tectona grandis) Shegun 69 13 

13 Gmelina (Gmelina arborea) Gamar 82 6 

14 Earleaf acacia (Acacia auriculiformis) Akashmoni 78 8 

15 Mahogany (Swietenia macrophylla) Mahogany 81 7 

16 Siris tree (Albizia lebbek) Kalo Koroi 45 19 

17 White siris tree (Albizia procera) Sada Koroi 45 19 

18 Rain tree (Albizia saman) Rendi koroi 43 21 

19 Red gum (Eucalyptus camaldulensis) Eucalyptus 60 17 
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Sl. No. Tree Species Bangla Name % Farmers Possessing Rank 

20 Indian lilac (Melia azedarach) Neem 72 10 

21 Silk cotton Tree (Bombax cieba) Shimul 44 20 

22 Wood apple (Aegle marmelos) Bel 84 4 

23 Palmirah Palm (Borassus flabellifer) Tal 38 24 

24 Coconut (Cocos nucifera) Narikel 36 26 

25 Betel Nut (Areca catechu) Supari 34 27 

26 Custard apple (Annona squamosa) Ata 29 28 

27 Drumstick tree (Moringa oleifera) Sajna 61 16 

28 Black berry (Syzyginm cumini) Jam 37 25 

29 Indian gooseberry (Phyllanthus emblica) Amloki 64 15 

30 Indian hog plum (Spondias pinnata) Amra 59 18 

31 Chebulic Myrobalan (Terminalia Chebula) Haritaki 60 17 

32 Belleric myrobalan (Terminalia bellirica) Bohera 45 15 

 

 
 

Figure 1. Tree species diversity in the selected char and 

hill districts 

 

 
 

Figure 2. Tree density (no. of tree per family) in the 

selected char and hill districts 

 

Overall species diversity of the selected char and hill 

districts was 7.67, whereas average tree species diversity 

in Mymensingh was 8.45, Sherpur was 6.14, Jamalpur was 

7.12, Rangamati was 7.88 and Banderban was 8.75 (Fig. 

1). The R2 value was 0.852 for species diversity and 0.803 

for species density which indicated the proportion of 

species diversity and density variation among the five 

districts considered insignificant and positively correlated.  

Overall tree density (per family) of the selected char and 

hill districts was 22.53 whereas average tree density in 

Mymensingh was 17.96, Sherpur was 20.86, Jamalpur was 

14.74, Rangamati was 29.82 and Banderban was 29.28 

(Fig. 2). Muhammed et al., (2011) found that banana 

(Musa sapientum), betel nut (Areca catechu), jackfruit 

(Artocarpus heterophyllus), mango (Mangifera indica), 

mahogany (Swietenia mahogany, teak (Tectona grandis) 

and acacia (Acacia auriculiformis) were the major plant 

species cultivated mostly in Mymensingh. In contrast of, 

Rahman et al., (2007) reveal that, Gmelina arborea 

(13.11%), Acacia auriculiformis (10.97%), Dipterocarpus 

turbinatus (8.05%). Syzygium fruitcosum (5.84%), 

Syzygium grande (5.54%), Artocarpus heterophyllus 

(5.54%), Tectona grandis (5.24%), Mangifera indica 

(5.15%), and Acacia hybrid (4.95%) is the highest 

dominance species in Banderban. 

In this study it was found that in the charland areas earleaf 

acacia, mahogany and eucalyptus-based agroforestry 

model in crop field and mango, betelnut, raintree, coconut, 

and Jackfruit based agroforestry models are common. 

Mango (100%), mahogany (85%), betelnut (70%), 

jackfruit (65%), raintree (58%) and coconut (55%) were 

the dominant tree species in Mymensingh, Sherpur and 

Jamalpur district. In Rangamati, mango in pineapple and 

banana field agroforestry model, and turmeric, ginger and 

mango model for homestead agroforestry was the most 

popular. Similarly, mango and lychee was popular as crop 

land agroforestry model and turmeric, zinger and mango 

was popular as homestead agroforestry model in the 

Banderban hill areas. In the same way, fruits species 

mango (98%), papaya (95%), lychee (85%); Wood apple 

(84%), banana (83%), Gmelina (82%), mahogany (81%), 

Earleaf acacia (78%), Indian lilac (72%), drumstick (61%) 

and Chebulic Myrobalan (60%) found dominant fruit, 

timbre and medicinal tree species in Banderban and 

Rangamati. 
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