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ABSTRACT

In Bangladesh, homestead forest is one of the most important natural resources and it
comprises @ mixture of diversified plant species. This study was conducted by means of
multistage random sampling from total of 60 homestead forests to assess the status, structure,
species composition and species frequency, uses and importance of homestead forests in
Gangni upazila of Meherpur district. A set of 60 homestead forests from six unions (10
homesteads from each union) and five homesteads from each village (two villages from each
union) were selected randomly. The results showed that 60% of the total homesteads were
medium, 30% were small and only 10% were large size with reference to the size of
homestead forests. It was within the ranges of 0.03 ha to 0.4 ha with an average of 0.12 ha.
The total survey area was 7.05 ha from the set of 60 homestead forests. Total 73 plant species
(including tree, shrub and herb) under 39 families were identified and recorded from the
study area. It was found that the number of trees, shrubs and herbs species were 43 (57%), 13
(17%) and 18 (25%) respectively. Trees and herbs species were predominated accounting for
about 82% of all the identified species. The highest types of plant species (47) and the lowest
(28) were found in the large and small farm category respectively. A total number of 4168
individual trees and shrubs were identified and recorded from the set 60 homesteads and
among theses 87.72% were trees and the rest 12.28% were shrubs. Most of the species were
planted both in the border and interior parts of the homesteads. Food and fruit producing
species were dominated near the living quarter of this region. The lowest number of
individual trees and shrubs (456) was found in Bamondi Union and the highest (954) in
Sholotaka Union with different species in the study area. Four canopy strata were observed in
the study area with reference to the top layer or over story (above 15m from ground level),
middle canopy layer (above 5m to 15m), Understory (above 2m to 5m) and the ground layer
(up to 2m). Every stratum was consisted of different species but some species were
overlapped in each. Most of the homestead forests about 60% contained the number of
species ranges between 16-30 species. Mango and Mehagoni were the most important fruit
and dominant tree species, Lemons and Mendi were the most important shrub species,
Mankachu and Papaya were the most important herb species based on their frequencies,
relative frequencies and uses. Among the 15 most important plant species (5 trees, 5 shrubs
and 5 herbs) six were native and nine were exotic according to their origin, uses and relative

frequencies.
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CHAPTER ONE- INTRODUCTION

1.1 Background of the study

Bangladesh, being a subtropical country, enjoys a wide range of diversity of plants in
homestead forests. Land is the basic resources of human society. Bangladesh is an over
populated and land hungry country having about 14.4 million hectares of land with
population of 152.52 millions (BBS, 2011). Because of the rapid growth of population and
indiscriminate destruction of forest cover, it is difficult to meet the country’s huge demand
for timber, fuel, food and fodder and maintaining ecological balance. In such a situation
homegarden represents a land use system involving deliberate management of multipurpose
trees and shrubs in close association with seasonal vegetables (Fernandes and Nair, 1986).
Homestead forests are common features in rural Bangladesh. These forests are described as a
multistoried vegetation of shrubs, bamboos, palms, and trees surrounding homesteads that
produce materials for a multitude of purposes, including fuel, shelter, structural materials,
fruits and other foods, fodder, resins, and medicines (Douglas, 1981). The area of homestead
forest in Bangladesh is 0.27 million hectares, representing 10.5% of forestlands (Government
of Bangladesh, 1993). Homestead forest comprises 2% (2951.40 km?) of the total land area of
Bangladesh, which spreads over 20 million homesteads (Salam e al., 2000).

Although the forest department presently considers 14.6% of total land area of Bangladesh as
forested, in reality, only about 6-8% of the total land area of Bangladesh merits the term
forested. Specifically 6.4% of total land areas of Bangladesh under tree cover (Salam et al,,
2000). Homestead forests around the world often exhibit remarkable variation in floral
composition and structure depending on the physiographic and climatic conditions of the area
and a wide variety of household characteristics. Homestead forestry practices are prevalent
not only in Bangladesh but also in many South and Southeast Asian, Latin American and
African countries. The terminology for homestead-based plant production varies between
‘home garden’ and ‘backyard agro-forest garden’ in the Philippines; ‘village-forest gardens’
(Michon, 1983) in Java; and ‘mixed gardens’ in Central America. In Bangladesh, the terms
‘homestead forest’ or “tree cover’ are commonly used. Homestead forest or forest grove’s are

mostly on privately owned lands covered with trees and bamboo corps of varying quality and
density (Anam, 1999).



Homestead forests play a vital role in providing firewood, fodder, medicine, fruit and timber.
It is estimated that about 70% of timber, 90% of firewood, 48% of sawn and veneer logs, and
almost 90% of bamboo requirements are met from homestead forests (Uddin et al., 2001;
Hagq ef al., 2001). It is difficult to meet the country’s huge demand for timber, fuel, fruit and
fodder from the natural forest. Villages of Bangladesh have a long heritage of growing
timber, fruit trees and medicinal plants along with other perennial shrubs and herbs (Rahman
et al., 2009). A wide variety of factors may be associated with homestead forest diversity and
structure, including biophysical features such as biogeography, proximity to forest and
elevation (Soemarwoto, 1987; Kumar et al,, 1994; Hocking et al., 1996; Trinh er al., 2003;
Ali, 2005). The homestead forests are the most highly productive forest and meet most of the
demand of timber and fuelwood in the country (Khan and Alam, 1996). Bangladesh, being a
small country, never had huge forest resources. Per capita forestland in Bangladesh is 0.022
ha which is among the lowest in the world (FAO, 201 1). It is estimated that about 61-70% of
saw logs and 90% of fuel wood and bamboos come from homestead forests. Most of the

native fruits, country vegetable, fuel wood and timber come from homestead home yard and
marginal lands attached to or nearby homesteads (Basher, 1999).

Naturally, agriculture practice provides the seasonal rural income to the rural poor. But
homestead forests can play a vital role as a source of employment and income generating
activities all the year round and thus these are more important and dependable to the rural
people in the area. These can ensure the uplift of the socio-economic condition of the area
(Abedin, 1990). Now-a-days homestead forests are becoming popular to the study area.
Because, people are generally benefited from it for diversifying products like fuelwood,
fodder, medicinal plants, fruit and timber etc. It will help to quantify the utilization of
homestead forests and facilitate sustainable production and conservation of biological

diversity in the study area.

1.2 Rationale of the Study

The homestead in Bangladesh is one of the most important natural resources containing a
huge number of diversified plant species and it is perhaps the most important production unit
in Bangladesh. Much of the biodiversity has already been destroyed in the form of the over
exploitation and deforestation. Now, forest vegetation cover has presented less than 11% of
the total land area (FAO, 2011) but needed 25% tree cover of the total land area. Homestead
agro-forestry systems often show promise for the sustainable supply of forest products and



services to both rural and urban inhabitants of Bangladesh (FAO, 2005) and also promise for
biodiversity conservation (Montagnini, 2006; Kabir and Webb, 2008a). Millat-E-Mustafa et
al. (1996) recorded eight major uses of the homestead forest plants: fruit/food, timber,
firewood, spice, fodder, medicine, fencing and miscellaneous uses. The miscellaneous uses
include brooms, handicrafts,

Siddiq

shade, ormamental, ceremonial, environmental, and aesthetic.
i and Khan, (1999) studied on the Floristic composition and socio-economic aspects of

rural homestead forestry in Chittagong. Kabir and Webb, (2008) worked on the Floristic and
structure of southwestern Bangladesh homegardens.

Study on homestead forest was carried out in different regions of Bangladesh. Kabir and
Webb, (2008) showed that they have generally planted native species for food, medicinal,
fuelwood, and timber because they are considered to provide better products than exotic
species. Mean annual income from home gardens may vary depending on the component
products and nature of the products utilization. There have been a few studies reported on
Bangladeshi homegardens vegetation (only Millat-e-Mustafa et al., 1996; Salam et al., 2000;
Uddin ef al., 2002; Ahmed and Rahman, 2004; Ali, 2005; Kabir and Webb, 2008b). But there

is no specific management plan for the homestead forests (FAO, 2010) which are being
traditionally managed by the household owners.

Gangni upazila of Meherpur district is situated on the southwestern part of Bangladesh. This
area was selected because it has a reputation of cultivating various types of fruit crops, woody
producing huge amount of seasonal vegetables. This area contains fresh water and the soil is
free from salinity (LGED and BBS, 2011). But no study was so far carried out on the
structure, species composition, species frequency and diversity, utilization of homestead
forests specific to Gangni upazila of Meherpur district in Bangladesh. So, the assessment on
species composition, species frequency, diversity and structure of homestead forest as well as
its utilizations was important to make the people aware about the importance of homestead
forest.

Therefore, this study was carried out to identify the present status of homestead forests
through investigating the plant species composition, species frequency, diversity and
structure of homestead forests as well as to explore the utilization of tree based products of
homestead forests.

T
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1.3 Objectives of the study
» To know the structure of homestead forest.
» To explore the plant species composition and species frequency of homestead forest.

» To know the contribution of homestead forest to the household demands for tree based
products and services.




CHAPTER TWO- LITERATURE REVIEW

2.1 Introduction

A homestead forest in Bangladesh is an integrated production system and a stable ecosystem
that maintains the diversity of life as well as the biological wealth. It is the main source of
food, fruits, vegetables, timber and fuelwood for the houschold and is a reliable source of
houschold income. Shortage of fuel was common irrespective of farm size but it was more
acute in the smaller farm categories. About 75% timber demand and 85% of fuelwood
demand are met by homestead forests production. It was estimated that about 10% of the
standing volume of wood on homestead forests is removed every year, indicating that
homestead plantations are under competitive pressure (Haque, 1992). Continued denudation
of the forest vegetation has turned to barren with mostly covered by grass, scrub or bush.

Though the forest area of Bangladesh is 17.8%, 40% of the forest area has less than 30% tree
cover (GOB, 2009a).

2.2 Concepts and definition of homestead forest
Homestead forestry, popularly known as home gar
economy in the tropical region of the world as well as in Bangladesh. In a typical home

cluding trees are grown with livestock, poultry or fish production,
1987,

den, is an important component of rural

garden a number of crops in
mainly for the purpose of satisfying the farmer’s basic needs (Leuschner and Khaleque,

Muhammad Abul Foysal et al., 2013).

Homesteads are privately owned dwelling areas in rural and semi-urban settings that include

a dwelling unit equipped with a kitchen, backyard, front yard and occasionally a pond and
home garden. A homestead forest or home garden is a mixture of deliberately planted
vegetation, usually with a complex structure and designed to produce natural products for
household consumption or for the market (V ogl and Vogl-Lukasser, 2003; Kabir and Webb

2008a, 2008b, 2009).

Homestead forests are a major Source of forest products that play an important role in the

of the country by supplying the bulk of
te such importance, homestead forests are

economic life wood and other forest products in the
market (Government of Bangladesh, 1998). Despi

often ignored by scientists and development agents as an important part of traditional farming
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systems largely because of their small size and apparent insignificance (Bunderson et al,

199{), Nair, 1993).

Generally, home gardening refers to the cultivation of a small portion of land which may be
around the household or within walking distance from the family home. Home gardens can
be described as a mixed cropping system that encompasses vegetables, fruits, plantation
crops, spices, herbs, ornamental and medicinal plants as well as livestock that can serve as a

supplementary source of food and income (Odebode, 2006).

2.3 Characteristics of homestead forests

Michelle and Hanstad (2004) list five intrinsic characteristics of homestead forests: 1) are
located near the residence; 2) contain a high diversity of plants; 3) production is supplemental
rather than a main source of family consumption and income; 4) occupy a small area; and 5)

are a production system that the poor can easily enter at some level (Brownrigg, 1985).

While some similarities exist across the board, each home garden is unique in structure,
functionality, composition, and appearance as they depend on the natural ecology of the
location, available family resources such as labor, and the skills, preferences, and enthusiasm
of family members (Fernandes and Nair, 1986). A study from Indonesia observed that the
structure, composition, intensity of cultivation, and diversity of home gardens can be

subjected to the socioeconomic status of the household (Wiersum, 2006).

2.4 Structure of homestead forests
The structure of homegardens has well-defined vertical and horizontal stratification. The

stratification cannot be easily dissociated from one another (Nair and Sreedharan, 1986).
The multi-tiered canopy structure is most distinguishing features of homegardens, and
delineates three-to-six-strata (Gillespie et al.,, 1993; Jose and Shanmugaratnam, 1993;
Kumar e al, 1994; Millat-e-Mustafa er al., 1996). Vertical stratification provides a
gradient in light and relative humidity, shade tolerant crops constitute the lower stratum,
shade in tolerant trees the top layer and species with varying degrees of shade tolerance

in the intermediate strata (Kumar and Nair, 2004).

Canopy stratification is one of the oldest concepts in tropical forest ecology. However, there
has been considerable debate over the existence and identification of strata. Much of the

Page | 6




confusion arises from the differing definitions of strata (i.e., vertical stratification of
phytomass, individual crowns, or species) and the methods used to evaluate them (e g

Profile Diagrams). Strata are defined by comparing sorted tree heights to a moving
average of height at the base of the live crown (Baker and Wilson, 2000).

Homegardens function like natural forest ecosystem (Mergen, 1987). Their multistoried
structure and the high diversity of their cultivated species are alike the structure of
tropical forest ecosystems (Michon, 1983). Great diversity in the tree, shrubs, vegetables
and crop species as well as in the spatial arrangement of these components is also found
(Mergen, 1987). Two to five houses remain in a isolated cluster and the surroundings space
is covered by various types of plants (trees, shrubs, herbs etc) from ground up to 30 m high
(Michon, 1983). They have layered vertical structure of plants and provide the nutrient

recycling, soil protection, effective utilization of space below and above along with this
(Godbole, 1998).

Varieties of plants and uncommon species are tested there and they also become a
repository site of these species (Padoch and Jong, 1991). They are sustainable, viable and
efficient agro-ecosystems both economically and ecologically by providing sustained
yields (Michon, 1983) Plants have to exploit light and humidity according to their
ecological and sociological requirements which are provided by layered vegetations of
homegardens (Michon, 1983).

In spite of the very small average size of the management units (Chundawat and Gautam,
1993), homegardens are characterized by a mixture of annual or perennial species
grown in association (Godbole, 1998), having a high species diversity (Chundawat and
Gautam, 1993), by a multistoried structure (Mergen, 1987), usually three to four vertical
canopy strata (Chundawat and Gautam, 1993). A study by Millet-e-Mustafa ef al. in 1996 on
the structure and floristic of Bangladesh home gardens recognized six vertical strata with
higher plant density and species richness in the lower three.

2.4.1 Horizontal structure of homestead forests

Typical home garden usually represent the appearance of a crowded haphazard assemblage of

trees, shrubs, herbs, climbers and creeping plants. Most farmers try to optimize their home

gardens by planting as many crops as they can in the limited space available and in the
Page | 7



PhYSicaj constraints of their home environment. The horizontal structure is assessed in terms
of species locations within the home gardens. Species locations within the home gardens are
assessed in relation to distance from the living quarters. Species locations in the home
gardens could be considered with respect to major locations. Only the border only, the

interior part only and both border and interior parts (Muhammad Abul Foysal et al., 2013;
Alam, 1997).

Homegardens have distinct horizontal zones depending on the size, location, and distance
from home, species composition, planting pattern which directly guide other management
principles (Padoch and de Jong, 1991; Millat-e-Mustafa et al., 1996; Agelet et al.,, 2000;
Ceccolini, 2002; Blanckaert et al, 2004). Plant associations are groups of plant species
chosen to complement each other in fulfilling a range of functions (Christanty, 1990).

Trees of particular purposes such as fruits, food, vegetable, timber, boundary, shade,
omamental, and religious will be placed in several zones of the horizontal strata based on the
gardener’s management priorities, socioeconomic status, and needs (Blanckaert er al., 2004;

Kumar and Nair, 2004), plant requirements, and soil conditions (Mendez et al., 2001).

Generally the position of plants in the homegarden is related to their use, social, economic,
and ecological importance. Trees are in the back of the house, annual food crops were in front
of the house, ornamentals are clustered round the path and walls of the house, while animal
pens are behind the house in the shade of trees and chickens roam freely, a typical
arrangement of a tropical homegarden (Gliessman, 1990).

2.4.2 Vertical structure of homestead forests

It expresses the home garden with many life forms varying from those creeping on the
ground such as pumpkins to tall trees of 10m or more e.g. the coconut palm. These create the
forest like the multistoried canopy structure of many home gardens. On a more local scale a
structural approach can be used to simplify the organization of complex vegetation types the
vertical strata in the basis of specific height classes (Muhammad Abul Foysal et al., 2013).

The layered canopy configurations and combination of compatible species are the most
conspicuous characteristics of all homegardens. Vertical stratification of homegarden can
mimic the structure and function of tropical forest ecosystems (Michon, 1983, Gliessman,
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1990, Kumar et al., 1994). Tropical homegardens often show a large variation in vertical

stmtiﬁcation. Minimum two to maximum six vertical strata have been documented from
ropical homegardens (Kumar and Nair, 2004).

Generally, a homegarden consists of herbs, shrubs, trees, and climbers in several layers from
ground to emergent strata. However, the Mediterranean and the arid tropical homegardens are
the exception of this, where only herbs are in ground and trees in emergent stratum (Agelet ef
al, 2000; Ceccolini, 2002). Vertical stratification broadly depends on the geographical
Jocation, local site condition, garden’s age, gardener’s socioeconomic status and plantation

objectives, and the overall management objectives of homegarden (Karyono, 1990; Millat-¢-
Mustafa ef al., 1996; Hochegger, 1998; Salam et al., 2000).

Vertical architecture of multiple layers vegetation in homegarden is purposefully making
efficient use of light, space, and soil nutrients (Gillespie ef al., 1993; Gajaseni and Gajaseni,
1999). Thus, it maintains a relatively constant moisture and temperature level on grounds
which reduce water stress during the low rainfall periods and keep production through
weather pattern fluctuations (Wojtkowski, 1993). Sparsely planted homegardens with no
canopy overlap reduced competition for limited water and soil, whilst the wetter areas were
more intensively cultivated and architecturally complex. Similar plantation patterns exist in
sub-humid West Africa, Guatemala, and Bangladesh (Okigbo, 1990; Gillespie et al., 1993;
Millat-e-Mustafa et al., 1996).

2.5 Species composition and diversity
Species composition in the home garden of Bangladesh is ranging from small herbs to big

trees. Of the total land mass of Bangladesh, 63.74% are occupied by agricultural land, 6.94%
un class state forest, 0.79% tea gardens, 2.46% uncultivated lands, 9.21% national forest,
7.26% homestead land and 9.6% marshy land respectively (Das, 1986). The limited space
forces people to accommodate many different species in relatively small numbers on
small plots. The religious, cultural beliefs, customs of the villagers influence the diversity
or composition of home gardens. For example, crops, trees, animals are retained or
excluded depending on the above considerations (Millat-e-Mustafa et al., 1996). Species

richness of home gardens within a region is influenced by farm size (Kumar and Nair, 2004),
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The crop combinations in the homegardens are strongly influenced by the specific needs
and preferences of the household, besides ecological and socioeconomic factors (Christanty
etal., 1986; Voglet al,, 2002). A new species may be chosen by the garden owner because of
its properties, i.e., food, wood, medicinal, religious, omamental (Kumar and Nair, 2004),
and no specific time of the year for planting new plant species into the gardens; it will

depend on the space available and soil conditions (Rico-Gray et al., 1990).

Species composition in the home gardens of Bangladesh ranging from small herbs to big
trees. The most common species (trees and shrubs) constitute the important part of village
growing stock are coconut (Cocos nucifera), Betel Nut (Areca catechu), Mango
(Mangifera indica), Jackfruit (Artocarpus heterophyllus), Litchi (Litchi chinensis), Jam
(Syzugium spp), Guava (Psidium guajava), Lemon (Citrus lemon), Jujube (Zizyphus
jujuba), Papya (Carica papaya), Banana (Musa spp), Koroi (4lbizia spp.), Rain tree
(Samanea saman), Mahogany (Swietenia macrophylla), Neem (Azadirachta indica),
Kadarn (Anthocephalus chinensis), Hijal (Barringtonia acutangulata), Mandar
(Erythrina indica), Ficus (Ficus spp ), Tentul (Tamarindus indiccrs), Simul (Bombax ceibay),
Jarul (4istonia scholaris) and Bamboo (Bambusa spp.) form an important part of village

growing stock.

The commonly grown vegetables are Aroid (Calocacia indica), Egg Plant (Solanum
melongena), Okra (Hibiscus esculentus), Bitter Gourd (Momordica charantia), Snake Gourd
(Trichosanthes angcrina) and different varieties of beans Among cereal crops, pulses like
Lentil (Lens esculenta), Cow Pea (Vigna sinensis), Black Gram (Phaseolus mungo), Oil
Seeds, Groundnuts and Castor beans are common. Farmers also rear a variety of animals in

their homegardens such as cows, goats, buffaloes, sheep and poultry (Haruni, 1999; FMP,
1993a).

2.6 Species frequency of homestead forests
Frequency, as introduced by Raunkiaer (1934), indicates the number of sampling units in

which a given species occurs (Mishra, 1968). Frequency of mangrove vegetation refers to the
degree of dispersion of individual species in an area and is usually expressed in terms of
Percentage of occurrence. The contribution made by each species in a home garden can be
expressed as a percentage of the total number of species, which is called frequency. Since

frequency often reflects the patterns of distribution of individuals as well as their density. It
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als0 EXPIESSES information about both patterns and abundance. Species and individuals can be
gfﬂuped into growth form classes on the basis of their similarities in structure and growth,

which displays an obvious relationship to important environmental factors.

Frequency and relative frequency of species in the study area are measured by using the
formulae of Curtis and McIntosh (1950), Shukla and Chadale (2000) and Kabir and Webb
(2008) which are given below.

Total no.of the sample in which the species occurs

Total no.the sample studied 2200

Frequeficy =

Na.of occurrance in particular species

x 100
Total no.occurrances of all species

Relative Frequeficy =

The values of relative frequency are calibrated on a 10-point scale to assign a status to the
species in each region. Four distinct groups are derived from this 10-point scale and each
group in each region is designated as follows:

7-10 Very Frequent

5-7 Frequent
3-5 Less Frequent
<3 Rare

2.7 Importance and scope of homestead forests
Homestead forests supply about 80 percent of the fuel wood of the country. The homestead

forest woodlot plays an important role in meeting the needs of traditional fuel resources.
Within the social context of Bangladesh, the homestead is defined as an area physically
occupied by one or more households for habitation. Functional usages of homestead land area
are for housing, cooking space, water SOurces, latrine, post harvest processing of crops,
animal sheds, planting areas for trees, herbs, shrubs and vegetables and limited grazing space,
On homesteads, people share a number of facilities along with traditional fuel from tree

resources (Islam, 1988).

The combination of different cultivated plant allows permanent production throughout the
year, The flow of small quantities of various products helps the farmers in maintaining

€conomic and nutritional stability. Village homestead forest resources are very important in
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the socioeconomic of many countries in the south Asian countries. In Bangladesh, homestead
forest 0ccupy about 0.27 million ha. It is believed that as much as 80% supply of the forest
products come from this source, though it covers only 2% of total forest area. Homestead
forest or forest grove’s are mostly on privately owned lands covered with trees and bamboo
corps of varying quality and density. The traditional Bangladeshi homesteads are arranged in
multistoried fashion and biodiversity is so rich that they are more efficient than rich tropical
rain forests in terms of their production, protection amenity and values (Millat-e-Mustafa ef

al., 1996).

Tree species, are the important components of the homestead forestry resources of
Bangladesh. They play a vital role to satisfy the local needs and demands. The homestead
forest is also keeping the balance of ecosystem. Tree species diversity plays an inevitable role
in the conservation of species and also of the current environmental issue of Bangladesh, as
well as other tropical countries. Homestead forestry resources can alloy this distortion
substantially as the homesteads are supplying about 70% of timber, 90% of fuel wood, 48%
of sawn and veneer logs and almost 90% of bamboos required by the nation (FAO, 1982).

In Bangladesh, homestead agroforestry plays a vital in providing fuel wood, fodder, fruit and
timber. It is estimated that about 61-70% of saw logs and 90% of fuel wood and bamboos
come from homestead forests. Most of the native fruits, country vegetable, fuel wood and
timber come from homestead home yard and marginal lands attached to or nearby
homesteads. Through homestead agroforestry the production of various types of fruits,
vegetables, spices, fodder, forage, fuel wood and timber can be increased considerably

(Hague, 1994).

2.8 The key benefits of homestead forests

2.8.1 Social benefits
Reviews of studies from various countries reveal that the degree and combination socio-

cultural impacts on societies engaged in home gardening vary scross thic board, Multiple
social benefits of home gardens include enhancing food and nutritional security in many
socio-economic and political situations, improving family health and human capacity,
empowering women, promoting social justice and equity, and preserving indigenous
knowledge and culture. The most fundamental social benefit of home gardens stems from
their direct contributions to household food security by increasing availability, accessibility,
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and utilization of food products. Home gardens are maintained for easy access to fresh plant
and animal food sources in both rural and urban locales. Food items from home gardens add
substantially to the family energy and nutritive requirements on a continuous basis (Mitchell

and Hanstad, 2004).

2.8.2 Economic benefits

The economic benefits of home gardens go beyond food and nutritional security and
subsistence, especially for resource-poor families. Bibliographic evidence suggests that home
gardens contribute to income generation, improved livelihoods, and household economic
welfare as well as promoting entrepreneurship and rural development (Calvet-Mir ef al,

2012).

Home gardens are widely promoted in many countries as a mechanism to avert poverty and
as a source of income for subsistence families in developing countries. Although home
gardens are viewed as subsistence-low production systems, they can be structured to be more

efficient commercial enterprises by growing high-value crops and animal husbandry

(Ranasinghe, 2009).

2.8.3 Environmental benefits
Home gardens provide multiple environmental and ecological benefits. They serve as the

primary unit that initiates and utilizes ecologically friendly approaches for food production
while conserving biodiversity and natural resources. Home gardens are usually diverse and

contain a rich composition of plant and animal species. Hence they make interesting cases for

ethno-botanical studies (Blanckaert ef al., 2004).

Gardens are complex and may resemble ecological agricultural production systems that
sponsor biodiversity conservation. The rich diversity and composition of species and the

dense distribution of faunal and floral strata denote extraordinary features of home garden

ecology (Fernandes and Nair, 1986).

2.9 Prospects and potentials of homestead forests

There is a great opportunity and prospect for improvement of the existing traditionally
Mmanaged homegardens. Majority of the homegardens were found under-utilized with
limited frujt trees and vegetables. No scientific management practices have been
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identified to improve the homegarden productivity. In the homegardens may fulfil the
pasic requirement of fuel, food or fruit, timber and fodder for the farmers. It can serve
ource of cash income. Similarity, planting of quick growing nitrogen fixing tree

as §
species like Babla (dcacia nilotica), Sissoo (Dalbergia sissoo) etc. will help the
farmers to overcome the fuelwood and timber crisis and maintain the fertility and
productivity of the homegarden. Proper management practices may enhance total dry
matter, flower and fruit production. Simultaneously, branches, twigs leaves, etc. as
by-products of management practice can help minimizing fuel crisis to some extent.
Introduction of intensive mixed farming (trees, crops, livestock and fish) may be a
useful tool to meet the agricultural and other needs (Miah ef al., 1990). Two primary
areas of improvement are brought to have the greatest potential (a) introduction of new

or improved trees or crops species and (b) intensified cropping pattern (MacDicken,

1990a).

Substantial work has already been conducted and documented on the floristic, structure, and
functions of homegardens around the world. There is a great potential for biodiversity
conservation.

o Homegardens are islands of high levels species diversity and may have species different

from those found in neighboring natural systems (Kabir and Webb, 2008a).

o Homegardens are living gene banks where landraces, obsolete cultivars, rare species, and
endangered species are preserved (Vogl et al., 2002).
Most researchers indicate that homegardens may mimic the composition and structure of
natural forests. Species diversity in traditional homegardens is comparable with adjacent

forest formations (Kabir and Webb, 2008a).

s Tropical homegardens with their large crop species and varietal diversity are regarded as

an ideal production system for in situ conservation of plant genetic resources (Blanckaert

et al., 2004).
s Other researchers mentioned that homegarden represents an important repository of

genetic diversity of the last traces of the original lowland forest species and some of its

supported wildlife (Kumar ef al., 1994; Michon and Mary, 1994).
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2.10 Homegardens or homestead forests of Bangladesh

Homegarden (small lands averaged of 0.16 ha in area) in Bangladesh normally built on 8
gised land to avoid flood water during the monsoon. Each homestead normally consists of a
dwelling house and the homegarden. Diverse indigenous and introduced plants in multiple
structures are deliberately growing in the homegarden.

o Das, (1990) documented that Bangladesh home gardens have a total of 149 species of
trees. About 444 million mature and about 611 million immature culms of bamboo, and
about 198 million trees with 0.54 million m’ standing volume, 469 million mature and
immature palms, and about 4.6 million clumps of canes are in Bangladesh home
gardens (FMP, 1992).

¢ From the physical and socio economic points of view, homegardens are more reliable
than crops fields for growing trees and vegetables and are important sources of
subsistence income for the farmers of Bangladesh.

e Homegardens are very important suppliers of forest products which contribute about
80-82% of all forest products in Bangladesh. About 85— 90% fuel wood, 80% round
wood, 65-75% saw logs, and 73% bamboo come from homegardens (Leuschner and
Khaleque, 1987; FMP, 1992; Khan, 2001).

Thus, during the last 40 years the relative importance has shifted from the traditional forestry
to home gardens (Kabir and Webb, 2008b).

Homegardens reduce pressure on forestlands as the trees growing in homesteads ensure easy
access to fuelwood, fodder and other products, thus which are otherwise heavily burdened by

these demands. Even functionally landless farmers have their own homegardens, where they

grow the essential commodities for subsistence. Woody vegetation at homesteads has a

positive effect on the improvement in soil moisture through shading and mulching.

Homegardens are planted with diverse mixture of species depending on how they fit into

homegardeners farm-family strategies (Bannister and Nair, 2003).

* A recent trend of planting multipurpose plants in the homegarden is common among

the farmers rather only for fuelwood and timber in Bangladesh (Kabir and Webb,

2009).
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o The planting of trees in householq is heterogeneous depending on local demand,

availability of space and planting materials, ang duration of flood near the households.
tisalso dffte =t by the prevailing macro and micro environment at the household.
o The changing ecological factors combined with economic conditions influence local

people to replace some of the earlier species with new ones (Millat-e-Mustafa et al.,
2002; Salam et al., 2000; Ahmed and Rahman, 2004)

Therefore, interpretation of farmer’s tree planting decision is complex.

Several studies have already been conducted on homegardens in various corner of the country
(see Kabir, 2007). However, most of those studies explored basically the floristic and
structure of the home gardens. Investigation on homegarden management practices (but
Millat-e-Mustafa et al., 2000; Kabir and Webb, 2008) and relation between garden and
household characters forming model equation (but Salam et al., 2000; Kabir and Webb, 2008;
Kumari ef al, 2009) is largely overlooked by the homegarden researchers. Homegardens are
said to be the important repositories of biodiversity. No studies except Kabir and Webb, 2008
have been conducted investigating the potential of homegardens in biodiversity conservation

in Bangladesh, where natural forests have lost their potential to meet basic needs for forest

resources.
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CHAPTER THREE- MATERIALS AND METHODOLOGY

1.1 Introduction

This chapter includes detail methods and materials used to conduct this study. The study was
conducted in Gangni upazila of Meherpur district of Bangladesh for three month from July to

September 2014. An exploratory inventory was conducted continuously for exploring the
structure, species composition and utilization of homestead forests products.

3.2 Study Area Profile

3.2.1 Area and Location: Gangni Upazila (sub-district) is located in Meherpur District of
southwestern part of Bangladesh. The upazila occupies an area of 363.95 sq. km. This upazila
is bounded on the north by Daulatpur upazila of Kushtia Zila and on the east by Mirpur
upazila of Kushtia Zila and Alamdanga upazila of Chuadanga Zila, on the south by Meherpur
Sadar upazila and on the west by India. This upazila has a population of 299607 and 77580
units of household. It has 9 Unions, 1 Pourasava, 90 Mauzas, 29 Mahallas, and 137 villages
and 5 borders out post (Source: Banglapedia, LGED and BBS, 2011).

3.2.2 Latitude and Longitude: It is located between 23°44' and 23°52' north latitudes and
between 88°34' and 88°47' east longitudes (LGED and BBS, 2011).

3.23 Soil and Water Condition: The soil mainly calcareous brown flood pain and
composed of alluvium and sandy clay with a good percentage of potash and phosphate. This
area contains fresh water and the soil is free from salinity (LGED and BBS, 2011).

3.2.4 Climatic condition: Annual average maximum temperature of this upazila is 37.1°C
and lowest 11.2°C. Annual average rainfall is 1467 mm (Banglapedia).

3.2.5 Topography: The land area is totally cultivated, not much natural vegetation is left.
The landscape is mostly covered with mosaic croplands/vegetation. There are fallow land,
crop fields, ponds, ditches and beels in the study area (Banglapedia, LGED and BBS, 2011).

3.2.6 Common Agricultural practices:
Main Crops- Paddy, jute, sugarcane, tobacco, chilli, kachu, sweet potato, ground nut. Extinct

or nearly extinct crops are indigo, arahar, aus paddy, mustard seed, khesari.
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Main Fruits: Mango, banana, litchi, jackfruit, coconut, guava and palm (Source:
Banglapedia, LGED and BBS, 2011).

3.3 Research Methods/ Sampling Design

The study was conducted in Gangni upazilla of Meherpur district from southwestern part of
Bangladesh. A multistage random sampling method was applied to locate the village and
households for data collection with upazila as primary sampling unit and households of the
villages as ultimate sampling unit. From three upazillas of Meherpur district, Gangni upazilla
was selected purposively as study area. Out of nine unions in Gangni upazila, six unions were
selected randomly. Two villages from each union and five homestead forests from each

village were selected randomly. F inally, total sixty homestead forests were selected for study.

Table-3.1: Name of the all sampling units and no. of total homestead forests in the study

area.

Upazila Unions Villages No. of homestead forests
Badiapara 5
Bamundi Chhatian 5
Dharmachaki 5
Shaharbati Shaharbati 5
Ekuri 5
Raypur Gopalnagar 5
Gangni Baniapukur 5
Sholotaka Sholotaka 3
Karomdi 5
Tentulbaria Tentulbaria 5
Kashba 5
Dhankhola Shanghat 5
| Tol 6 12 6l
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Mcherpur Sadar

Fig- 3.2: The map shows the study area (Circle signs indicate Union of the studyarea) ‘
Source: LGED; Banglapedia 5

Page | 19




3.4 Data collection process

n order to fulfill the objectives set out for this study

relevant information i were
collected from the two following sources: and literature

3.4.1 Primary data collection
This process was done by two ways,

s. Inventory Part:

A botanical inventory was conducted i each homestead forest by using a “Homestead Forest

Inventory Form” (Appendix-1).

For horizontal structure, homestead forest was assessed in terms of species locations within
it. Species locations within the homestead were assessed in relation to distance from the
living quarters. Species locations in the homestead forests were considered with respect to
major locations. On the basis of planting locations the homestead forest species were divided
into three categories such as only the border, the interior part only and both border and
interior parts (Muhammad Abul Foysal et al., 2013 and Alam e al., 1997). Every individual
trees and shrubs were counted, except those in hedgerows, due to the difficulty in
differentiating stems. Individuals of herbs were not counted due to difficulty in differentiating
stems (Kabir and Webb, 2008).

For vertical structure, homestead forest was summarized by stratifying the individual plant
species into 4 strata on the basis of specific height classes. These stratums were the ground
layer (up to 2m), understory (above 2m to 5m), middle canopy (above 5m to 15m) and top
layer or Overstory (above 15m) (Kabir and Webb, 2008; Muhammad Abul Foysal et al.,

2013) The individual of plant SpeCieS up to 1 meter tall, a scaled measuring pOlC and more
than 1 meter tall, a SUUNTO clinometers and Haga altimeter were used to measure of height

classes (Kabir and Webb, 2008; Muhammad Abul Foysal et al., 2013).

For plant species composition (Trees, shrubs and herbs) all plant species in each homestead

forest were identified and recorded (species name, no. of species and plant category based on

the main used) by local name and on the basis of their maturity, domesticity (planted or

naturally grown in the site) origin (native to Indian subcontinent vs. exotic) according to

Kabir and Webb. 2008; Alam and Masum, 2005; Bishwajit Roy et al., 2013.
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Frequency and relative frequency of Species in the study area are measured by using the

f Curti
formulae ° IS. and Meclntosh (1950), Shukla and Chadale (2000) and Kabir and Webb
(2008) which are given below,

Total no.
Frequebey = of the sample in Which the species occurs
Total no.the sample studied x 100

Relative Frequeticy = Na.of occurrance in particular species
Total no.occurrances of all species

b. Questionnaire survey:

A semi structured questionnaire survey and field observation were conducted on 60
homesteads for utilization and importance of homestead forests. The necessary data and
information were collected through reconnaissance survey. The survey was conducted on the
variety of demographic and socioeconomic indicators of the respondents such as name, sex,
occupation, educational status, family income, size of homesteads (ha) according to Alam
and Masum (2005), choice of species, use of tree species, attitudes towards homestead
forests, problems of homestead forests etc. (Appendix-2).

3.4.2 Secondary data collection
The secondary sources of information of the study were collected from the following sources:
> Khulna University Central Library.
» Seminar Library, Forestry and Wood Technology Discipline, Khulna University.
» Published and Unpublished Reports, Research Papers Articles, National Newspapers
and Journals, Books of Government and other Organizations.
» Upazilla Offices, Different NGOs’ Office, Forest Department and Regional Center,

BBS, Meherpur.

» Internet Browsing.

3.5 Data processing and analysis

The collected literature and information were vigilantly reviewed and sorted according to the

sequence and requirements. Each recorded species in the homestead forests was classified by
family, habit (tree, shrub and herb), domesticity (planted vs. naturally established), origin
(native to the Indian Subcontinent Vs. exotic or introduced), and stratum: ground layer (up to

2m), understory (above 2m to 5m), middle canopy (above 5m to 15m) and top layer or Over
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ory (above 15m) and use by local people (Kabir and Webb, 2008; Muhammad Abul Foysal
el al., 201 3)-

Frequency (the fraction of homestead forests containing the species) for each species of tree,
shrub and herb (except those planted in hedgerows) were computed. Relative frequency of

plant species was used to rank species (Curtis and McIntosh, 1950; Shukla and Chadale,
2000; Kabir and Webb, 2008).

The unwanted part of the collected information and data were discarded from the final paper
10 avoid the bulky size of the paper. In course of compilation I took sincere advice from my
supervisor time to time. After sorting information, data were complied sequentially and
systematically. Then collected data was analyzed in percentages for easy explanation with

graphs. MS Excel was used to process and analyze the collected data.

3.6 Report writing and Submission
After successful completion of primary data analysis and arrangement all primary and
secondary information, then a draft final report was prepared and it was finalized after some

necessary correction.

3.7 Limitation of the study
There were several limitations occurred to conduct this survey. As Bangladesh is developing

countries, households do not keep any records of income, cost, production and benefits from

homestead forests in year basis. Some problems were following-
o Survey was costly and time consuming.
e Sometime respondents were confused to give their information.
e Many data were collected on the basis of assumptions of the farmers
and my own observation due to scarcity of absolute data.
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CHAP
TER FOUR- RESULTS AND DISCUSSIONS

4.1 Introduction

stead forest
Ho(r:eg - Zt Sdarc clusters of trees around homesteads (Rahman ef al., 2005). The
of this . ’ .
findings | udy also confirmed that homestead forest in Gangni upazila of Meherpur
istrict was truly rich i : 2
distric y rich in plant species composition, It became illuminated too that homestead

rests of the study si . .
fo Y sites represented an intensive delicate structure of multi-layered species.

4.2 Distribution and Size of homestead forests

The size of the homestead forests varied from home to home. It was within the ranges of 0.03
to 0.4 ha with an average of 0.12 ha. The total surveyed area was 7.05 ha from a total of 60
homesteads. The largest area of homestead forests (1.57 ha) was surveyed in Sholotaka
Union and the lowest area of homestead forests (0.67 ha) was surveyed in Bamundi Union.
The average area of homestead forests per Union was 1.17 ha (Table-4.1). Comparison with
the other studies, the average size of the homestead in the study area was smaller than those
found in other areas of Bangladesh by Alam and Masum (2005), Muhammad Abul Fotsal et
al. (2013) showed in Sandwip Upazila (0.206 ha), in Fatickchari Upazila (0.19 ha) of

Chittagong district respectively. The average size of the homesteads was also higher than

those found by Motiur et al. (2006), Sourovi Zaman (undated) and Kabir and Webb (2008) in

Southwest Bangladesh (average of 0.10 ha), Dinajpur district (0.06 ha) and Southwestern
Bangladesh (0.11 ha) respectively. The size of the homesteads was varied from 0.043 ha to
0.435 ha, 0.05 ha to 0.41 ha, 0.02 to 0.48 ha and 0.05 to 0.25 ha according to Alam and

Masum (2005), Muhammad Abul Fotsal et al. (2013), Sourovi Zaman (undated) and

Bishwajit Roy et al. (2013) respectively.

Table-4.1: Number and area of the homestead forests

Union EEEEMM HF area (ha) | Average HF area (ha)
W__JL_ 0.67 0.07
Shaharbati _——__1_9____ 1.23 0.12
Raypur ——_—__19'___- 1.08 0.11
Sholotaka . lo? sl
Tetulbaria _______19____—— 1.46 0.15
Dhankhola N —— 45 0.10
Mean ____19__-—-— L17 042
— i | ® | T
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ylam and Masum (2005). These were small

Size (up to 0.05 ha L 05 h
10 0.25 ha) and large size (more than 0.25 ), medium size (above 0.05 ha

ha) of homesteads. In
. In the surveyed area, 60% of
(he total homesteads were medium size, 30 Yy ea,

% were small and only 10% were large size of size
of homestead forests. To determine the farm

) size only land surrounding the homestead was
counted i.e. house, yard (back and front) and

- . pond. The percentage of the homestead forests
on the basis of the size of the area has beep shown in the fj

o - gure-4.1.

70 —_—

60 -
S0
40 -
30 -
20
10 .

o . =

Small (upto 0.05 ha) Medium (above 0.05 Large (above 0.25 ha)
L hato ¢ 253 ha)

Percentage of HF (%)

Category of Size

Fig. 4.1: The percentage of homestead forests according to categories of size

4.3 Structure of homestead forests

The structure of home garden vegetation can be defined by two components: (i) the
horizontal arrangement of species, i.e. the spatial distribution of individuals; and (i) The
vertical arrangement of species i.e. the stratification of vegetation (Kabir and Webb, 2008;
Muhammad Abul Foysal et al., 2013).

43.1 Horizontal structure of homestead forests

A total of 4168 tree and shrub individuals were identified and recorded from the study area.
Each homestead forest was contained the average of 70 individual trees and shrubs species
which were represented by 61 trees and 9 shrubs. Among the total nurrlbcr of individual trees
and shrubs 87.72% trees and the rest 12.28% were shrub species (Table-4.2). Every
individual of trees and shrubs were counted. In case of herbs only species were recorded.
Comparison to the other stu dy, it was found that in the study area, the percentages individual
hat found by Kabir and Webb, (2008) in

of trees are Jower and shrubs are higher fhad £

Southwest Bangladesh (93% were tree and only 7% were shrub individuals).

page | 24



Table-4.2: Number of individual trees and shrubs in the sample HF.

%n/ Total no. of Individuals Average no. of % of individuals
P Individuals
—
Teee 3636 60.93 87.72
/’———_ ]
/5de 512 8.53 12.28
—
Total 4168 69.47 100
/ I

On the basis of planting locations, plant species were divided into three categories such as

only in border, only in interior and both border and interior. From the surveyed area, out of

4]l species most of the respondents planted in both the border and interior parts of their

homesteads. These were included many medium and small crown timber and fruit species;

¢, Mango, Jackfruit, Betel nut, Ata, Neem etc. About 68.33% homesteads were planted

species both in the border and interior parts, 20% species were planted border only i.e.

Coconut, Betel nut, Mehagoni, Sissoo, Jam etc. and only 11.67% were interior part only.

d Boroi were planted in the interior part of the homest
the back yard, at the pond

the dominant part of the

Lemons, Papaya, Guava, an ead forests

(Table-4.3). The most frequently plants were generally grown in
side and around the house. Food and fruit producing species were

ar the living quarters. Comparison to the other s
1 both the border and interior

homestead forest ne tudy, it was found that in
the study area, most of the respondents planted plant species i
steads but Alam ef al., (1997); Muhammad Abul Foysal et al., (2013) were

parts of their home:
of Chittagong only interior part in their

showed in Sandwip Upazila, and Fatickchari Upazila

studies respectively.

s location in homestead forests

Table-4.3: Plant specie
Category of thw No. of HF Percentage (%)
Species in interior only 7 11.67
Species in both border and interior 41 68.33
T“L/’/J 60 100.00
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4.3.2 Comparison of individual trees and shrubs species per union and homestead

In the study area, it was found that the average number of individual trees and shrubs were
about 695 per Union (10 homesteads) and it was ranging from 456-954 individuals. The
average no. of individual trees was 609 and individual shrubs were 85. Each homestead forest
was contained the average of 70 individyal trees and shrubs species which were represented
by 61 trees and 9 shrubs (Table-4.4). The number of individual trees and shrubs can be
increased if inventory included the individuals from hedgerows (Kabir and Webb, 2008).

Table-4.4: Number of individual trees and shrubs per union and homestead.

[Union Total no. of | No. of | Total no. | No. of | Total No. of
Name individual | individual | of individual | individuals [ individual tree
Trees tree  per | individual | shrub per | (Both Tree | & shrub per
homestead | Shrubs homestead | & Shrub) homestead
Bamundi 390 39 66 6.6 456 45.6
Shaharbati 799 79.9 81 8.1 880 88
Raypur 434 434 52 5.2 486 48.6
Sholotaka 853 85.3 101 10.1 954 95.4
Tetulbaria 678 67.8 125 12.5 803 80.3
Dhankhola 502 50.2 87 8.7 589 58.9
Average 609.33 60.93 85.33 8.53 694.67 69.47
Total 3656 512 4168

4.3.3 Vertical structure of homestead forests
The homestead forests in the study arca demonstrated complex structure with a generally

multilayered canopy configuration. There were convenient and relatively feasible to

distinguished four vertical strata. Canopy was stratified into four strata on the basis of

specific height classes. In the study area, the top layer or over-storey (above 15m) was

consisted of different mature and dominant fruit and timber trees such as Coconut, Mehagoni,
Sissoo, Koroi, Betel nut, Date palm, Palmyra palm, Neem, Blackberry, Bamboo etc. Some
sapling of fruit trees and timber species such as Mango, Jackfruit, Lemons, Indian plum,
Wood apple, Bullock’s heart, Kat badam etc. were occupied middle canopy from above 5m to

ISm. Under-storey (above 2m to 5m) were consisted of Guava, Banana, Golden apple,
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emon Litchi, Papaya, Pomegranate and some flowering species. A mixture of shrubs and

jimbers were predominated in the under storey. The ground layer (up to 2m) most of the
gpeics WET® herbaceous perennial plants, vegetables and medicinal plants like lady’s finger:
FJephant foot aroid, Eggplant, Ginger, Turmeric etc. (Table-4.5). This stratum receives little
direct sunlight than other stratums. The result was shown that the homestead forests with
nany life forms were varying from ground to top strata and also created the forest like
multistoried canopy structure of homestead forests. The vertical structure of homestead
forests was similar to the other studies were reported from different regions of Bangladesh
(Millat-e-l'\AUSlafa et al., 1996; Ali, 2005). This study was done to simplify the organization

of complex vegetation types on the basis of specific height classes.

Table-4.5: Vertical structure of homestead forests

Stratum Height Category of the species Name of the species
Ground | Upto2m Vegetables, medicinal, Giant taro, Lady’s finger, Elephant foot
tubers etc. aroid, Egg plant, Turmeric etc.

Under- | Above 2m | Food plants, saplings of | Guava, Papaya, Banana, Lemons, Indian
storey to Sm fruits, some shrubs plum, Golden apple, Pomegranate etc.

Middle | Above 5m | Small and Medium size | Mango, Jackfruit, Wood apple, Bullock’s

canopy | to 15m Fruit/timber trees heart etc.

Top/Over | Above 15m | Large size Fruit and Coconut, Betel nut, Palmyra palm, Date

storey timber trees palm, Mehagoni, Neem, Blackberry etc.

[

4.4 Plant species composition of homestead forests

The total number of 73 plant species under 39 families
-3). Among the 73 species, 42 (57.53%) were trees, 13 (17.81%)

was recorded from the set of 60

homestead forests (Appendix

were shrubs and 18 (24.66%) were herbs. Trees
2% of all the identified species (Table-4.6). About 93%

and herbs species were predominated in the

study area, accounting for about 8

(68) of all species were planted and 52%
Continent (Table-4.6). In the study area, most of the respondents prefer fruits and vegetables

sale of any surplus to supplement family income.

(38) of species were native to the Indian sub-

for their subsistence consumption and
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Analysis of the existing plant Species composition in the study area, the number of plant
species was higher than those found in other homesteads of Bangladesh by Bishwajit Roy et
al. (2013) found 62 species in Kishoreganj Sadar Upazila, Motiur et al. (2005) found 60
specic?s in Sylhet Sadar; Motiur et al. (2006) found 58 species in Southwest Bangladesh,
Abedin and Quddus (1990) found in Tangail (52 species), Ishurdi (34 species), Jessore (28
species), Patuakhali (20 species), Rajshahi (28 species) and Rangpur (21 species) districts
respectively. The existing plant species composition in the study area was lower than those
found in other homesteads of Bangladesh by Kabir and Webb (2008) recorded a total of 419
plant species from southwestern Bangladesh, Alam and Masum (2005) recorded a total of
142 species, Masum et al. (2008) found 101 species in an offshore island (Sandwip Island) in
Chittagong district of Bangladesh respectively and Millat-E-Mustafa (1997) identified 92

perennial plant species in one study conducted in different parts of the country.

Table-4.6: Plant species composition in the sample homestead forests.

Species Domesticity Origin
Form Number Planted Natural Native Exotic
Tree 42 (57.53%) | 40 (95.24%) 2 (4.76%) 25 (59.52%) | 17 (40.48%)
Shrub 13 (17.81%) | 12(92.31%) 1 (7.69%) 3(23.08%) | 10(76.92%)
Herb 18 (24.66%) | 16 (88.89%) | 2(11.11%) | 10(55.56%) | 8 (44.44%)
Total 73 68 (93%) 5 (7%) 38 (52%) 35 (48%)

4.5 Family wise species diversity

It was found that the family Leguminosae ranks top of the list and was represented by 7
species. Palmae (4 spp.) and Rutaceae (4 spp.) were the major families available in the

sample homesteads. Amaranthaceac, Araceae, Combretaceae, Compositae, Moraceae,

Myrtaceae and Oleaceae families were represented by three species. Anacardiaceae,

Meliaceae, Rosaceae, Rubiaceae, Rubiaceae, Rubiaceae,

Malvaceae,
Verbenaceae families denoted two species and the rest of the families

Annonaceae,
Solanaceae and

comprised only one species (Table-4.7).
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Table-4.7: Families with the number of species observed in the sample homesteads.

~gN | Family Name SpeciesNo. | S/N | Family Name Species No-
: i

— | Leguminosae 7 7T | Cactacen 1
|

2 | Palmae 4 22 | Caricaceae 1
_—__‘_-———— _____'__._———-‘

3 | Rutaccae 4 23 | Ebenaceae l
—2 | Amaranthaceae - R

4 3 24 | Euphorbiaceae ]
5 | Araceae : == |

5 3 25 | Gramineae 1
— 6 | Combretaceae 3 2% | la 1
e ' uraceae

7 Compositae 3 27 Liliaceae 1

8 | Moraceae 3 28 | Lythraceae I

9 | Myrtaceae 3 29 | Moringaceae 1
—

10 | Oleaceae 3 30 | Musaceae 1

11 | Anacardiaceae 2 31 | Nyctaginaceae 1

12 | Annonaceae p] 32 | Oxalidaceae 1

13 | Malvaceae 2 33 | Punicaecae 1

14 | Meliaceae 2 34 | Rhamnaceae 1

15 | Rosaceae 2 35 Sapindaceae 1

16 | Rubiaceae 2 36 | Sapotaceae 1

17 | Solanaceae 2 37 Sterculiaceae 1

18 | Verbenaceae 2 38 Ulmaceae 1

19 | Agavaceae 1 39 | Zingiberaceae 1

20 | Bombacaceae 1

Total no. of family was 39 and total no. of species was 73

4.6 Types of plant species and family wise species composition in the sample HF

4.6.1 Types of plant species
In the study area, a total of 73

(47) were found in the large farm ¢

plant species recorded where the highest types of plant species
ategory and the lowest types of species (28) were found in

the small farm category (See the Fig. 4.2). Mango, Coconut, Mehagoni, Neem, Blackberry,

Guava, Lemons, Papaya, Banana were fo

the other study, it was found that the highes

und common in most homesteads. Comparison to
t and lowest types of plant species in the each
Category of homestead forests were Jower than those found in small (71), medium (98) and

large (108) by Alam and Masum, (2005) in an offshore island (Sandwip Island) in Chittagong

district,
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Fig. 4.2: Types of plant species according to size of homestead forest

4.6.2 Family wise species composition

A total of 73 plant species under 39 families were recorded from 'the set of 60 homestead
forests (Table-4.7). Among these families of plant species, only the number of one species
was represented by 21 families (54%), two species were represented by 8 families (20%).
three species were represented by 7 families (18%), four species were presented by 2 families
(3%) and only seven species were represented by one family (3%) in the study area (Table-
4.8). We found two studies (Alam and Masum, 2005; Bishwajit Roy et al., 2013) that have
been documented total number of family (61 and 36 respectively) of plant species. One was
greater and another was less than this study.

Table-4.8: Family wise species composition

No. of Species No. of Represented Families and (%)
1 species 21 (54%)
2 species 8 (20%)
3 species 7 (18%)
4 species 2 (5%)
7 species 1 (3%)
Total 73 species Total 39 families

4.7 Species frequency of homestead forests
Among the 73 plant species, the ranges between 6-10 species were found in 3.33%

homesteads, 11-15 species were 8.33% homesteads, 16-20 species were 26.67% homesteads,
21-25 species were 33.33% homesteads, 26-30 species were 13.33% homesteads and more
than 35 species were found in only 8.33% homestead forests in the study area (See the fig.

4.3). So, most of the homestead forests about 60% contained the number of species ranges

between 16-30 species.
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Fig. 4.3: Frequency distribution of species in the homestead forests

4.7.1 Frequency and relative frequency of plants species in the homestead forests

The importance value of different species have discussed on the basis of their respective
frequency in the study area (Appendix-3). The study revealed that among tree species of Am
(Mangifera indica), Narikel (Cocos nucifera), Neem (Azadirachta indica), Batabi lebu
(Citrus grandis) and Peara (Psidium guajava) were frequently distributed species with
Relative Frequencies of 6.41%, 6.03%, 5.78%, 5.65 and 5.15 respectively and Kanthal
(Artocarpus heterophyllus), Mehagoni (Swietenia macrophylla), Jam (Syzygium cumini), and
Kul (Ziziphus nummularia) were dominant species than other trees with the frequencies of
39, 39, 36 and 34 respectively (Table-4.9). Am (Mangifera indica), Narikel (Cocos nucifera)
were the most important fruit species in the study area (Curtis and Mclntosh, 1950; Shukla
and Chadale, 2000). In terms of shrubs, Kagogee lebu (Citrus limon) and Mendi (Lawsonia
inermis) were the most important species with their frequencies of 38 and 28 respectively.
Among the herb species, Mankachu (4locasia indica) and pape (Carica papaya) were the
most important species with their frequencies of 44 and 39 respectively in the study area
(Table-4.9).

Five most important species of trees such as Am (Mangifera indica), Narikel (Cocos
nucifera), Neem (Azadirachta indica), Batabi lebu (Citrus grandis) and Peara (Psidium
8ugjava) were shown relatively similar relative frequency among the other species. Cifrus
limon which was shown substantially higher frequency than other four species among the five
Most important shrubs in homesteads. In terms of herb, Alocasia indica and Carica papaya
Were highly frequent than other three out of the five most important herbs in homestead
forests. By among the most important plant species, particularly Citrus limon and Alocasia

indicq were dominated shrub and herb species respectively (Table-4.9).
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T,ble-“'g: Frequency (F) and Relative Frequency (RF) of plant species in the study area.

common/Local
Name

pabla

Bel

Kala Koroy
gada koroy
Ata

Kadam
Supari
Kanthal
Kamranga
Neem
Shimul

Tal

Tejpata
Batabi Lebu/Badam
Narikel
Sisso0
Krishnochura
Gab

Dumur
Pakur
Ipil-ipil
Litchu

Apel

Am

Bokul

Sajna
Sheuli
Khejur
Debdaru
Peara

Dalim
Amra
Mehegoni
Jam

Jamry]
Tenty)
Segun

Arjun
Katbadam
Horitok;
Jibop

B()l‘oi/Kul

Tree Species

Scientific Name

Acacia nilotica Karst,

Aegle marmelos (L.) Correa
Albizia lebbeck (L.) Benth.
Albizia procera (Roxb.) Benth.
Annona reticulata L.
Anthocephalus chinensis (Lmk.)
Areca catechu L.

Artocarpus heterophyllus Lam.
Averrhoa carambola L.
Azadirachta indica A Juss.
Bombax ceiba L.

Borassus flabellifer L.
Cinnamomum tamala

Citrus grandis (L.) Osbeck
Cocos nucifera L.

Dalbergia sissoo Roxb.
Delonix regia (Boj. ex HK.) Raf.
Diospyros peregrina Gurke
Ficus hispida L.f.

Ficus lacor Buch.-Ham.

Leucaena leucocephala (Lam.) de Wit

Litchi chinensis Sonn.

Malus domestica

Mangifera indica L.

Mimusops elengi L.

Moringa oleifera Lam.
Nyctanthes arbor-tristis
Phoenix sylvestris Roxb.
Polyalthia longifolia (Sonn.)
Psidium guajava L.

Punica granatum L.

Spondias pinnata (L.f.) Kurz
Swietenia macrophylla King
Syzygium cumini (L.) Skeels
Syzygium samarangense (Blume)
Tamarindus indica L.

Tectona grandis L.f.
Terminalia arjuna Wight & Arn.
Terminalia catappa L.
Terminalia chebula Retz.
Trema orientalis (L.) Blume
Ziziphus nummularia (Burm.f.)
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No. of
Homestead

4
31
5
4
33
15
14
39
12
46
24
22
1
45
48
14
5
3
27
2
21
29
2
51
9
19
16
27
6
41
15
24

Frequency

(%)
6.67
51.67
8.33
6.67
55.00
25.00
2333
65.00
20.00
76.67
40.00
36.67
1.67
75.00
80.00
2333
8.33
5.00
45.00
333
35.00
48.33
3.33
85.00
15.00
31.67
26.67
45.00
10.00
68.33
25.00
40.00
65.00
60.00
6.67
10.00
10.00
333
8.33
333
13.33
56.67

Relative
Frequency (%)

0.50
3.89
0.63
0.50
4.15
1.88
1.76
4.90
1.51
5.78
3.02
2.76
0.13
5.65
6.03
1.76
0.63
0.38
3.39
0.25
2.64
3.64
0.25
6.41
1.13
239
2.01
3.39
0.75
5.15
1.88
3.02
490
4.52
0.50
0.75
0.75
0.25
0.63
0.25
1.01
427
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qmon/Local Name

U[olkambal
Hasnahend
Kagojee Lebu
patabahar
Gonghafaj
Joba

Jui

Beli
Kutuskata/Putuskata
Mendi

Kamini

Golap

Begun

Deros/ Vendi
Man Kachu
Ghrita Kumari
Lal Shak

Data Shak

0Ol Kachu
Bansh

Pape

Morogfull
Kachu

Holud

Dalia

Tarulata
Shondhamaloti
Kola
Fonimonsa

Rajanigondha
Gada

Shrub Species
Scientific Name
Ambroma augysq (LyLf
Cestrum nocturnum |,
Citrus limon (L) Burm f.
Codiaeum variegatum (L.) Blume
Gardenia Jasminoides Ellis
Hibiscus rosa-sinensis L,
Jasminum auriculatum Vah|
Jasminum sambac (LYWAT.
Lantana camarq |,
Lawsonia inermis 1,,
Murraya paniculasq (L.) Jack
Rosa damascena Mill.
Solanum melongena L.

Herb Species
Abelmoschus esculentus (L)

Alocasia indica (Lour) Koch
Aloe indica Royle
Amaranthus gangeticus L.
Amaranthus oleraceus L.
Amorphophallus paeoniifolius
Bambusa spp.

Carica papaya L.

Celosia argentea L.
Colocasia esculenta (L.) Schott
Curcuma longa L.

Dahlia rosea Cav.

Mikania cordata (Burm.f.)
Mirabilis jalapa L.

Musa spp.

Opuntia dillenii Haw.
Polianthes tuberosa L.
Tagetes patula L.
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No. of
Homestead

13
5
38
21
10
16
5

21
28
11
15
15

Frequency

(%)
21.67
8.33
63.33
35.00
16.67
26.67
8.33
11.67
45.00
46.67
18.33
25.00
25.00

21.67
7333
8.33
31.67
3833
41.67
51.67
65.00
20.00
51.67
53.33
13.33
5.00
30.00
50.00
23.33
18.33
21.67

Relative
Frequency (%)

6.16
2.37
18.01
9.95
4.74
7.58
2.37
3.32
12.80
13.27
5.21
7.11
7.11

3.50
11.86
1.35
5.12
6.20
6.74
8.36
10.51
3.23
8.36
8.63
2.16
0.31
4.85
8.09
3.1
296
3.50



Demggraphic and socio-economic status of the res

iy ncome (Table-4.10).
f

Age Distribution

Table-4.10: Demographic and socio-economic status of the respondents

No. Respondent

Percentage (%
Young Aged (up to 35) 0 erce]r; zg;( 0)
Middle Aged ( 36-50) - fess
old Aged ( Above 50) ﬁ_“g 25-00
Total .
| = 100
Educational status
r_’-YCategones No. Respondent Percentage (%)
T 26 4333
Secondary 20 Er
Higher Secondary o7
Graduate 233
F Illiterate 5 833
[ Total 60 100.00
L Household size
‘r‘ Categories No. Respondent Percentage (%)
Small (up to 4) 15 25
Medium (5-8) 36 60
Large (above 8) 9 15
Total 60 100
P Main Occupation of the Respondent o
Categories No. Respondent Percentage (%)
Agriculture 38 63.33
— 6 o
et . 10(; 00
Total 60 :
..
dent
Annual Income of the Respon -
Categories No. Respondent Percentage (%)
B 23 38.33
TR 0 51.67
TX. 75000-150000 T L 5
Tk. A 6 :
bove 150000 = ey
L/
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49 Respondents attitudes towards homestead forest

The results revealed that majority of the farmers had favorable attitudes towards homestead
forest in the study area. Among them about 709 were shown favourable attitude for meeting
their necessary of diversified forest products, about 16.67% respondents were shown not
favourable because they thought that sometimes tall ang disperse fruit and timber trees also
created problem with neighbours angd prevents direct sunlight to the undergrowth and
hampering to the production of vegetables and only about 13.33% were confused (Table-
4.11).

Table-4.11: Respondents attitudes towards HF

Categories No. of Respondents
Favourable 42 (70%)
Not favourable 10 (16.67%)
Confused 8 (13.33%)
Total 60

4.10 Utilization of homestead forests

In the study area, the five most important homestead forest plant species were denoted and

recorded in each life form according to their uses and relative frequencies.

4.10.1 Uses and Importance of plant species in the study area

Five most important species of trees were showed relatively similar relative frequency among
the other species. Citrus limon which showed substantially higher frequency than other four
species among the five most important shrubs in homesteads. In terms of herb, Alocasia
indica and Carica papaya were highly frequent than other three out of the five most
important herbs in homestead forests (Table-4.12).

Among the 15 most important plant species six were native and nine were exotic according to
their origin (Kabir and Webb, 2008b). But among the most important plant species,

Particularly Cigrus limon and Alocasia indica were dominated shrub and herb species

TeSpectively (Table-4.12).
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‘ : The five most j
| Table'“z T St Importgny homesteqq forest plang
Species j :
Tres e In each life form,
¢ | Scientific Nam
e e

(e —— | Py o
/"”' Mangifera indicq 1 N ﬂ Uses [ RF%

I Nacardj

i | Cocos nuciforg——— “eeae N 1,2,2.6,7 [ 6a]
kel ‘ Palmae — |

Azadirachq ing; 1,4 6.03

o ndica A Jyss, Meliaceae N

i LebwBadam | Citrus grangis (L.) Osbeck Ruta — S e
I‘B/'/_— Psidium gugj, ceae E 1,2 5.65
ars Aldium guajavq |, m\—__
o | Ywee | E 1,2,4 | 515
‘ Shrub Species e
I Name Scientific Nam ;
o o ¢ Family TOrigin | Uses | RF%
| - . \—‘_

fagojee Lebu Citrus limon 1. Rutaceae E » T
Vendi Lawsonia inermis L, m_ E 5 13.27
| —ﬁ_\____“\__
iKutuskata/Putuskata Lantana camarq . Verbenaceae E 3 12.80
patabahar Codiaeum variegatum L, Euphorbiaceae E 5 9.95
{}oba Hibiscus rosa-sinensis L. Malvaceae E 3,5,9 7.58
T Herb Species

| Local Name Scientific Name Family Origin Uses RF%
“Man Kachu Alocasia indica (Lour) Koch Araceae N 1,2 11.86
|

' Pape Carica papaya L. Caricaceae E 1,2 10.51
?‘Holud Curcuma longa L. Zingiberaceae N 1,2,3,8,9 | 8.63
— P

| Bansh Bambusa spp. Gramineae N 2,4,6,7 8.36

Kachy Colocasia esculenta (L.) Schott Araceae E 4,7 8.36

fas g ‘reserve

'S

W
"4, 519 got shelter and shade, 45%

4102 Types of benefits derived from homestead forests

i fi
Mogt of the respondents benefited from trees on their homestead forests. Homestead forests

Native species are denoted with “N” and exotic species with “E”. For uses, | = food, 2 = commerci'al. (not ﬂi

M use, used to eam cash from the sale of surplus products after subsistence consumption), 3 = medl.cmal, 4 =

ﬁkl-wood, 5 = ormamental. 6 = timber, 7 = fodder, 8 = fiber, and 9 = religiousfcercmon‘lal. F?;.F fls relative
uency of the species which represent the relative importance of the species in their respective life form,

bank’ of food and cash for the respondents. They got fruits/food, timber,
ank’ of fo

h 1 fulfill their own needs, fuelwood, fod

i t
?nstmc“on materials, while other respondents g0 o 5. 4l ) ot b
Wing ho : homestead forests. I'T . 4

use and livestock from hom

-on. About 68% got fodder, 60% got fuel
ﬁrmers 96% got food/fruits from trees for consumption

0,
got timber, 40% got cash return from tree. Only 7%
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Fig. 4.4: The percentage of respondents according to benefits derived from homestead forests

4103 Major utilizations of tree based products from homestead forests

Majority of the people of southwestern part of Bangladesh largely depend on homestead
forests for their needs and own consumption. The owners of the homestead forest preferred

fruit and timber species for making a future asset as well as food security. Major utilizations
of tree based products were the following-

410.3.1 Fruit:

Food preference of the respondent is depended on their income level. When income
increased, his /her food preferences also improved. It was observed that food/fruit species
were the dominant in the study area and were almost common in ever.y homestead forest.
About 96% respondents said that they got benefit of food/fruits from their homestead fo.rests.
Uses of five most usable food species were found in the study area have been shown in the

following table.

important food species.
Table-4.13: Primary and secondary uses of five impo

B Primary uses | Secondary uses

}@fnl Nm ool Furniture, Fodder, Construction
\m ) Mangifera indica L. e —Food Fuelwood, Construction
E"“'dl’ii(élu& Cocos nucifera L. FraiUFood Medicine, Fuelwood

Baabi Tebu | Citrus grandis (1) FraiFood | Fuelwood, Fodder |
i”uara — 3‘7/5.8'1- T ﬂ\fz’l:// E-itFood Furniture, Fodder, ConStl'l.ICﬁ'Oﬂr_
Nanthg]

" Artocarpus heterophy llsts
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1032 Timber:

reople of the study area selected timber species for furniture makine and i

\mone the Respondents, 45% fill up their timber demand from the?ra: e
hese PurpOse: they planted different types of timber producing species (:::‘:‘?ad forest. For
rjmber Was needed for furniture made. They also generated cash by sallinge;;::nt;:lt:disl;

. market. Uses of five most valuable timber speci i
pecies were found in the study area have been
shown in the following table. : ave

Table-4.14: Primary and secondary uses of five important timber species

“Local Name | Scientific Name Primary | Secondary uses

uses

Swietenia macrophylla King | Timber Furniture, Construction

Azadirachta indica A.Juss. Timber Medicine, Construction

| Mahegoni

' Neem

Artocarpus heterophyllus Timber Furniture, Construction
Furniture, Construction

Syzygium cumini (L) Timber
Timber Furniture, Boxes

s

Anthocephalus chinensis

4.10.3.3 Fuel and Fire Wood:
study area did not p

e fuelwood species are used
d that when they collected fuel
en dry leaves for fuel and also sold the extra fuel wood and leaves
ena leucacehala), Kadam (Anthocephalus chinensis),

for cash generation. Ipil-ipil (Leuca
) Mehagoni (Swietenia macrophylla) etc. were the most usable fuel

lantation any species only for the purpose of
as other purpose with fuel. About
from their homestead forests.

Generally, the people of the
using it as fuel. Most of th
(60%) respondents sai

Sometimes they used fall

Sissoo (Dalbergia 518500

species in the study area-

10.3. dder: s
4.10.3.4 Fo ! spesies Laving palatable and nutritious fodder were used as fodder bank
Trees of several ° :

riods:

Am (
(Leucaend !em'acc’htd“)'
= l‘()ddcr' Among (
ondents met up their fodder demand by planting different fodder

geveral species such as Kanthal (Artocarpus heterophyllus), Ipil-ipil

Mangifera indica), Peara (Psidium guajava) efc. were provided

he respondents about 68% said, they got fodder from

during scarcity =

better quality of :
. The res
homestead forests: The
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e

r 3.5 Cash generation:

. ts fr
ncing and construction materials etc om homestead forests such as

f the respondents (40%) of the s :
Most 0 tudy area Increased their income through generating

4 from the homestead forest. They spent cagp for buying food, for housing

children

ducation, medical cost and others purposes. Cash Was generally earned by selling timber,

fuit, fuel wood, vegetables etc.

411 Problems and constraints of tree growing in the homesteads

The respondents of the study area were faced various types of problem during practice of

romestead forests. Various constraints like physical, technical and socioeconomic were

identified in case of tree growing in the homestead by the farmers. Lack of technical

knowledge was the most common constraint of tree growing which was reported by 65% of

the household. Lack of good seedlings (58%) and problem

s of livestock rearing (55%) were

rported to be the other constraints. Other major constraints of planting new trees on

households were restricted sunshine and air (32%), Unavailability of space (30%), conflicts

with neighbours (25%), other problems (20%) (Table-4.15).

Table-4.15: Constraints of planting new trees on the homesteads in the study area.

Constraints

No. respondents and (%)

b—

Lack of good seed/seedlings

35 (58.33%)

Lack of technical knowledge
I—

Unavailability of space

e
Problem of livestock

Problem of I
Prevents sunlight and air

e
Conflicts with neighbours

39 (65%)
18 (30%)
33 (55%)
19 (31.67%)
15 (25%)
12 (20%)

Others
S
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CHAPTER FIVE- CONCLy
SION AND Rg
COMMENDATIONS

ol Conclusion

y opulation is i i .
Now-2 days pop $ Increasing at ap alarming rate ip our country, With the increasing

i re
populatm“ pressure, the forest and forest related resources are depleting at a danger rate. The

existing forest cannot meet the demand for the nation, The study area is famous for producing

fnits and vegetables in our country. Here most of the people were dependent on agriculture
and homestead land for the fulfilment of their need of forest products. But there was no
natural forest. Employment opportunity was also not available here. So,

homestead forest

resources were one of the major sources of fulfilling the local people consumption need and

also income generation. More tree species planting in homestead forest can be desirable for
the aesthetic, environmental and economic perspectives. It can provide employment
opportunities for both male and female members in the study area. It can also increase family
income for better livelihood to a large population in this region. Different tree species can
play important roles in enhancing the diversity and distribution of homestead forests products
in the study area.

In spite of the immense scope and prospects of the homestead forests no systematic program
has so far been taken to improve their productivity. A clear understanding of the physical
characteristics and economic role of homestead forests in rural livelihoods can be vital for

ensuring sustainable resource management. Homestead forests can emerge as an effective

mean for both economic and environmental well-being. Therefore, the government should try

to help the farmers by providing trainings, seedlings, technical and financial support which

encourages the farmers to grow more plant species in their homesteads.
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) Rcwmmendations
5.

bservations of th
from the © ¢ field surv €y and on the basis of the synthesi ed I
synthesized results some

S :
- nmendations ¢ be followed for Improving the forest cover in the homestead
¢ homesteads.

d land i i
Unuse 's available around most of the households (about 70% respondents said
they had available space for planting trees). These lands can be planted with suitable
tree species for desired products and services. This will improve food security

nutritional balance, income opportunities and environmental amelioration.

The respondents did not follow any planting pattern of plant species in their
homesteads. They planted trees wherever the space was available. So training would

be beneficial to overcome this situation.

* With the implications of this study, to find out on the economic and conservation
value of homestead forests, coordinated research by the multidisciplinary scientists is
required in order to better understand and promote improved homestead forests for the

study area.

* Structure can be improved by better allocation of plants in relation to HF arcas. For

this further study is necessary on structural improvements.
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24
3
26 S n
2’ g Ao
4——-—_-'—-__-_‘ =
"“2&: - Domestici Uses and Importance
1) Shrub Species __-—-—-c—""‘ No. of ___t)’_‘N
SN | Local/Common Scientific nam individuals [ P
Name oy
--_;_‘___; _____-——-—__-——-—-—
-—._3__ _____.—-—"_"'—_—.—-
\4___._; __/
—
\-'_; e
\‘g‘— / ——
“3\._‘* _/ |
\3_"*'_* _/ |
\T(T-Jh& __/ |} —
T — 1
\\—J /— SE—
hTi—u._ / A
.1\4_1‘_"_‘_—_ i
NS —
\.‘..______—____
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Herb species

Name

Local/Common S

cientific name

Uses and Importance

3. Horizontal Structure of Homestead forest:

Species location:

1. Species for the border only

2. Species for the interior part only
3. Both the interior + border

a) Total no. of individual trees

4. Vertical Structure of Homestead forest:

b) Total no. of individual shrubs

Stratum Height (m)
Ground Upto2m
e ——— ____——-—-'—
Understory Above2to 5 m

Middle canopy

P—
Above 5 to I5m

\
Top/over story | Above 15 m
S .

Category of the species

Species name

.
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Appendix-z

U
Structure, Species C ompositioy a:?d ESTIONNAIRE

A case study ip Gangni Up i st

azilla of Meherpur District
Date:

—wc’_gﬂg_ﬂ,_i Household No.:

FHQEY wann b i ATA L S e Union...... : .
village: -eeeeeereeseeeees o Umon,,, .. Upazila: Gangni, Dist: Meherpur

i) Name: oo e : .

Religion: .............. e Age: ........... Sex: .civiinnnen
ii) Occupation: Primary........................ Secondary

....... Primary... Secondary... Higher secondary.... Graduate...
iv) Marital status: (a) Married (b) Single (c) Divorced (d) Widowed

v) Total land area: Bigha _ Katha
a) Homestead:
b) Agricultural land:
¢) Marginal land:

vi) Household size (Family Member):
Socio-economic information:

t?
1. What types of products do you get from homestead fores
a) Cash b) Timber ¢) Food/Fruit/ d) Fodder ¢) Fuel /firewood f) Others

i ead farmland?
2. What types of trees do you grow in your homest‘ az ‘ '
i) Fruitttyr:s ii) Timber species iii) Fruit trees + Timber species iv) Multipurpose tree species

i s on your homestead? .....vnccumsricisssirenees .
o are e T P vironmental benefit iv) Constructional benefit v)

i) Economic benefit ii) Consumed food/fruit iif) En
Others

. ised b) Purchased
4. Sources of planting Material in homestead forest: a) Raised b)

king?

> What is your main source of fuel for €09 al: (c) Gas; (d) Crop residues €) others

(a) Firewood/F uelwood; (b) Charco

: d?
T : ¢ in your homestea
6. Which type of plant species like t0 introduc
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a) Fruit b) Timber ¢) Bogp, Timber + Fruit jy) Multip
Urpose tree Species

7. How much your family income per year? Tk

§. What is the main source of income?
a) Agriculture b) Business ¢) Service d) Others

9. Do you sell your homestead f;

orest prod
If Yes/ No, why produce? Yes/ No

13. What are the most five important timber species? (List them)

14. Do you need any help/support for promoting homestead forest species? Yes/No
Which types of help/support?

i) Financial ii) Technical iii) both iv) others

15. How Transportation and Market facilities in your area?
1)  Excellent ii) Good iii) Poor

16. Which tree species are most important for meeting the family's daily needs?
17. Did you face any problem for planting new trees in your homestead? Yes / No
If yes...... What kinds of problem? (List them) ‘
a) Lack of good seed/seedlings b) lack O‘f technical .know:ed'ge
c) Unavailability of space d) Restricted sunshine and air

e) Livestock problem f) Conflicts with neighbours
g) Insects and disease problem  h) others

18. If extra information about the study area:

I“V%tigator’s signature:
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