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Species Diversity in Homestead Agroforestry 
System of Chittagong District: An Exploratory Study
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Species diversity and economic returns of five different components namely 
timber, fruit, fuelwood, vegetables and non-timber forest products (NTFPs) in 
homestead agroforestry system were studied at two smallest administrative units 
(Union) namely Betagi and West Demsha under Chittagong district. Most of the 
available species under each component at both locations were common. With little 
exception, the frequency distribution of each component species was similar in all 
household categories at each study location. Tree components for timber and fruit 
were more in West Demsha than in Betagi, whereas components for fuelwood, 
vegetables and NTFPs were more in Betagi. However, the economic returns from 
vegetable component were more than those from any other component in both the 
study locations. The results indicated that homestead agroforestry systems in the 
study locations were traditional, and generally immediate income generating 
component like vegetables had been selected by the small and medium households 
in the establishment of such system.
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Two smallest administrative units (Union) 
under two different Police Station (P.S.) of

The numerical value of five different plant 
components namely, timber, fruit and fuelwood 
trees including agricultural annuals (vegetables) 
and non-timber forest products (NTFPs) species 
was recorded from each household category. The 
economic returns from each component (price of 
both self consumed and marketed products) of 
each household were also recorded interviewing 
the household owners. Percentage and then the 
mean percentage of the total for each component 
were calculated from the recorded data.

Among the tree components, trees for 
fuelwood were dominant in Betagi and the fruit 
trees were in second position followed by timber 
trees irrespective of household categories. This is 
comparable to that of tree components in home­
steads of West Demsha, where fruit trees were 
dominant and the timber trees were in second 
position followed by fuelwood trees (Table 2). 
With little exception, the frequency distribution of

Agroforestry system is traditional in the home­
steads of moist tropical world including rural 
areas of Bangladesh since the establishment of 
houses. This system could be considered as poten­
tial technology for rural poverty alleviation 
because of its diversified functions (Khandaker 
1991). Plant components for the homestead 
agroforestry systems are generally selected on the 
basis of day to day requirement of households 
along with their choice (Abedinef al. 1988). Moreo­
ver, the households are mostly interested to grow 
definite annual income generating plants in their 
homesteads (Ahmed and Islam 1994). However, 
knowledge on the selection of appropriate species 
and their management with sufficient research 
are not adequately transferred to the farmers.

Since plant components in homestead 
agroforestry system are traditionally diversified 
as per importance, all the available components of 
economic value and their effects need to be evalu­
ated to develop appropriate management 
technology for a model system in a selected area. 
However, only the role of tree components as 
fuelwood (Abedin and Quddus 1990, Miah et al. 
1988), timber (Alam and Mohiuddin 1991) and 
MPTS (Ahmed and Islam 1994) have been studied 
independently in homestead plantations of differ­
ent localities of Bangladesh. Therefore, the present 
study was conducted to evaluate floristic compo­
sition of plant components and their economic 
role in homestead agroforestry systems of two 
different selected areas of Chittagong district.

Chittagong district were selected for the study. 
One was Betagi (an area adjacent to the 
government forest and a model horticultural farm 
with poor economic condition) from Rangunia 
P.S. of Northern Chittagong, and other one was 
West Demsha (an area away from the governmen t 
forest and model horticultural farm with better 
economic condition) from Satkania P.S. of 
Southern Chittagong. On the basis of homestead 
area (ha) the households of each location were 
categorised into small (<0.50 ha), medium (0.50 - 
1.00 ha) and large ( >1.00 ha). Ten households of 
each category were selected randomly for the 
study in each location. The study was made 
during the month of January to April, 1994.
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Table 1. Available species of various plant components in homestead agroforestry system of West 
Demsha and Betagi.

Timber, fruit
& fuelwood trees

Vegetable 
crops

Abelmoschus esculentus
Amaranthus gangeticus
A. lividus
Capsicum spp.
Curcuma domestica
Cucurbita pepo
Dolichos lablab
Lycopersicum esculentum
Solarium melongena
S. tuberosum

Non-Timber
Forest Products

Species present in both locations
Acacia mangium
A. auriculiformis
Albizia procera
Areca catechu
Artocarpus heterophyllus
Averrhoa bilimbi
Carica papaya
Citrus auraiitifolia
Cocos nucifera
Erythrina orientalis
Garuga pinnata
Gmelina arborea
Lagerstroemia speciosa

Acalypha iudica 
Adhatoda vasica
Aegle marmelos 
Azadirachta iudica
Bambusa vulgaris 
Boerhaavia repens 
Calamus tenuis
C. viminalis
Calotropis gigantea
Cassia fistula 
Curcuma zedoaria
Datura metel
Eupatorium odoratum

Economic returns from vegetable components 
were higher than from any other components in all 
household categories of each study location (Table 
3). In case of medium and large household catego­
ries, the economic returns from tree components 
were higher at West Demsha than those at Betagi. 
Whereas, in case of small household categories, the 
economic returns from fuelwood trees and NTFPs 
were less at West Demsha compared to those at 
Betagi although the contribution from fruit trees on 
economic return was reverse (Table 3).

each component species was similar in all 
household categories of each area. Comparing the 
study locations, trees for timber and fruits were 
relatively more at West Demsha than Betagi. On 
the other hand, the components for fuelwood, 
vegetables and NTFPs were more at Betagi than 
that of West Demsha (Table 2). Most of the 
available species of each component were 
common in homesteads at both study locations. 
However, some species of tree and NTFP compo­
nents, forest based species in particular, were only 
available in homesteads of Betagi (Table 1).



Table 1. Contd.

Legenerie sicerarie

TricJiosanthes anguina
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Timber, fruit
& fuelwood trees

Litchi chinensis
Mangifera indica
Musa paradisiaca
Pongamia pinnata
Psidium guajava
Sanianea santan
Spondias pinnata
Swietenia macrophylla
Syzygium cuniini
Tamarmdus indica
Tectona grandis
Trewia nudiflora
Ziziphus mauritiana

Vegetable 
crops

Helotropinm indicant
Hydrocotyle asiatica
Mimosa pudica
Moringa oleifera
Ocimum sanctum
Oldenlandia corymbose
Oxalis corniculate
Schumannianthus dichotoma
Solenum xanthocarpu

Non-Timber
Forest Products

Species present in Betagi
Anthocephalus chinensis
Delbergia sissoo
Eleeocarpus robustus
Emblice officinalis
Eucalyptus camaldulensis
Hopea odorata
Lannea coromandelica
Sterculia colorata

Species present in West Demsha
Annona squamosa
A. muriata
Citrus grandis
Dipterocarpus turbinatus

Abroma augusta 
Anacardium occidentale
Bambusa tidda
Coccinea indica
Daemonorops jenkinsianus 
Dendrocalamus giganteus 
Melocaitiia baccifera 
Mentha spicate
Oxytcnan there 11 ig rod Hate 
Vitcx negnndo



Household
Timbercategories Non-Timber

Forest Productstree tree tree crops
West Demsha

Large 31.20 33.35 16.97 09.86 08.64
Medium 28.29 31.41 15.47 17.43 07.43
Small 22.55 39.37 20.18 08.91 09.01

Betagi
20.3417.91 25.19 21.6314.95Large

23.10 15.1924.73Medium 15.46 21.41
25.73 23.63 19.88Small 16.8413.98

Household
Non-TimberTimbercategories
Forest Productstreetreetree crops

West Demsha
09.5348.4626.8709.9105.29
03.6755.4327.3410.4803.11
06.7967.2109.8814.2501.89Small

07.0780.0108.6003.3301.09
08.1379.2107.7203.2101.74
11.0269.0813.5604.19Small 02.26

Bangladesh Journal of Forest Science22

Table 2. Frequency distribution (mean % of total) of various plant components in homestead 
agroforestry of different household categories at West Demsha and Betagi.

Table 3. Annual economic return (mean % of total) from various plant components in homestead 
agroforestry of different household categories at West Demsha and Betagi.

Betagi
Large
Medium

Large
Medium

Name of plant components
Fruit Fuelwood Vegetable

Name of plant components
Fruit Fuelwood Vegetable
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Discussion
The selection of various components for home­

stead agroforestry production system tradition­
ally depends on household requirement and their 
choice (Abedin et al. 1988). The presence of more 
timber and fruit trees in homesteads of West 
Demsha than in Betagi (Table 2) is an agreement 
with that since West Demsha is far away from 
government forest and a community based model 
horticultural farm. Also better socio-economic 
conditions of the households of West Demsha 
could play an important role in the selection of 
such component composition for their homestead 
agroforestry system (Abedin and Quddus 
1990).Therefore, in homestead agroforestry com­
position of Betagi the components for fuelwood, 
vegetables and NTFPs were more than those in 
West Demsha (Table 2) as these components 
provide higher annual economic returns than tim­
ber and fruit tree components of that area (Table 
3). This is an indication that house hold people of 
poor economic condition seems to be interested in 
the selection of annual income generating 
components for their homestead plantation as 
also stated by Ahmed and Islam (1994).

The observations of almost uniform frequency 
distribution of each component in all household 
categories in both the locations (Table 2) indicated 
the traditional practice of homestead agroforestry 
system. Availability of almost common species of 
each component in both the localities (Table 1) 
supports the idea of traditional homestead 
agroforestry systems. However, in comparison to 
that of West Demsha, a number of different timber 
species (8 species) and NTFPs (11 species) compo­
nent have been grown in Betagi (Table 1). The 
location (adjacent to forest land) and household 
people's awareness to forest based species in asso­
ciation with poor socio-economic condition of 
Betagi could be related with this variation. Thus,

the species composition of various components in 
homestead agroforestry system of a particular 
area may be determined by the integrated influ­
ence of socio-economic and ecological conditions 
of that location.

Since agroforestry system could be consid­
ered as subsequent cash making technology 
(Khandaker 1991), households of rural area are 
interested to grow the components of immediate 
economic return in their homesteads. Higher eco­
nomic returns from vegetable components than 
from any other components in both study loca­
tions (Table 3) could be suggested as an identical 
approach. However, the involvement of house­
hold people in the management of vegetable com­
ponents with greater interest might influence in 
this respect. Similarly, more economic return from 
tree components has also been achieved by the 
large and medium households of West Demsha 
than Betagi since in West Demsha the manage­
ment of tree components has been carried out by 
the farmers with greater attention.

During the observation of homestead 
agroforestry systems in both the study loca tions it 
revealed that households always try to incorpo­
rate as many component species as possible in 
their homesteads to establish a sustainable pro­
ductive system. Moreover, species composition 
of various components and their arrangement 
were also in a traditional manner. Thus, the main­
tenance of sustainable production through the 
utilization of environmental resources is not well 
organised. As a result, appropriate components 
yet to be established in order to attain sustainable 
economic and environmental benefits from home­
stead agroforestry systems. However, farmers 
used to consider household requirements and 
immediate income generation in selecting com­
ponents for homestead agroforestry system at 
both the study locations.
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