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ABSTRACT

Homestcad Agr01:01‘estry is playing an important role for reversing the present trend of
resource degradation and also promoting the biodiversity conservation in Bangladesh. The
objective of this study is to assess the structure, species composition and diversity of
homestead forests and explore its contribution household economy. This study was conducted
in Bhola; a central remnant island of Bangladesh. A total of 60 homesteads were selected
using a multistage random sampling from three upazilas (sub-district) namely Charfassion,
Lalmohan and Tazumuddin of Bhola district during August and September, 2016. A total of
69 plant species in 34 families of which 51 tree species (74%), 7 shrubs (10%), 8 herbs (11%)
and 3 non-woody climbers (4%) were recorded. Tree species were predominated accounting
for about 74% of all the identified species and 55% of all recorded species were native to the
Indian Subcontinent. An average of 29 species was recorded in each homestead and stem
density were 1533 ha'! in a median of 1800 m? homestead area. Five canopy strata were
observed among which middle canopy (45%) were dominant followed by understory stratum
(23%). Of the total species, 43 food yielding, 20 profitable timber species, 6 medicinal, 4
omamental, 7 fodder, and 34 fuelwood species were found. Out of 69 species, 26 species
were recorded as multipurpose species having more than two uses. These species were treated
as poor man’s species for “poverty reduction” and diverse economic and profitable uses.

Mangifera indica, Areca catechu, Cocos nucifera, Samanea saman, Citrus limon, and

Amaranthus gangeticus were dominant species. Homestead forests in the study area

contributed about 20% of the total annual household income in the form of food and

commercial sales. The result of this study stated the potentiality of homestead forests in

biodiversity conservation and great support to the household subsistence.
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CHAPTER ONE: INTRODUCTION

1.1 Background

Forest is an essential natural resource upon which a large population of the world depends
directly or indirectly for their subsistence. Forest covers almost 30.6% land of the world and
is critical in meeting human needs for food, shelter, medicine, fuelwood, fodder and timber
(FAO, 2015). Along with 30.6% forest cover, there are some other areas under tree cover
which are not classified as forest. And in all, about 40% of the total world’s land surface is
under tree cover. Deforestation and biodiversity loss has become a common phenomenon
throughout the world in last several decades. And it is much more frequent in developing
countries like Bangladesh (Khan et al., 2007). Bangladesh has about 14.6% of forestland but

the actual tree covered area is about 6.4% of the total land of the country (Salam e al., 2000).
e over-

In keeping view on the present scenario of rapidly growing population leading to th

exploitation of natural resources upon which the huge population depends on for their

subsistence, it is very urgent to find altenative way to ensure the sustainability of the natural

resources. Homestead forests are such an alternative way and are the most prospective form

of production site along with the shelter of the family (Masum et al., 2008). The concept of

homestead forests started with the establishment of house and in spite of many variations in

design and pattern, the basic features of homestead forests are almost same all over the world

(Christanty, 1985). It is a distinct type of traditional agroforestry systems where a clearly
e of land immediately surrounding the dwelling house is cultivated with a wide

bounded piec
(Fernandes

variety of plants characterized by a complex structure and numerous functions
1986; Kumar and Nair, 2004). Homestead forests are one of the oldest forms of

and Nair,
(Soemarwoto and Conway, 1992).

agro-ecosystems and are present throughout the world
n show remarkable variation in floral composition

Homestead forests around the world ofte
and physiographic condition of the area as well as the

and structure depending on the climatic
household characteristics (Muhammed éf. al., 2011). Homestead forests are called by

e world like agroforestry homegardens, backyard gardens,

different local names all over th
dooryard garden (America and other English speaking

kitchen gardens, homestead farms,
coutries), Bari Bagan (Bangladesh), Kebun (M

(West Indies) and many more (Michon, 1983;
ar round subsistence,
h are essential for food, nutritional security,

alaysia), Kampung (Indonesia), Jardin creole
Nair, 1993; Millat-e-Mustafa et al., 1996).

Homestead forest provide ye economic, social and biological benefits
ant components whic

1

from its wide variety of pl



sio-cultural valu i 7
religio-cul €S, environmental stability, and biodiversity conservation (Christanty,

1990; ’lrorque(‘;)lau, 19-92)- The benefits of homestead forests are mainly divided into
productive &nd protective benefits, Along with productive and protective roles, homestead

forests E'ﬂSO play different social and ecological roles respectively for the homestead owner
and environment (Nair, 1985; MacDicken and Charles, 1990)

Bangladesh s an over populated and land hungry country having about 14.75 million ha of
land with population of 142.3 millions (BBS, 2013a). The country holds a wide variety of
plant diversity in homestead forests. The area of homestead forests in Bangladesh is 0.27
million ha representing 10.5% of forestlands and 2% of the total land area of the country
which spreads over 20 million homesteads (Kabir, 2007). Bangladesh, being a small country,
never had excessive forest resources and the per capita forestland is only 0.022 ha which is
among the lowest in the world (FAO, 2011). It is difficult to meet the country’s huge demand
for timber fuelwood, fruit, and fodder from the natural forest. In this context, homestead
forests in Bangladesh are highly productive and meet most of the demand of timber and
fuelwood of the country (Khan and Alam, 1996) and provide about 70% of timber, 90% of
fuelwood, 48% of sawn and veneer logs, and almost 90% of bamboo of the total requirement
of the country (Uddin et al., 2002). The productivity of homestead forests in Bangladesh is 7
— 8 folds higher than that of primary forests (Huda and Roy, 1999) and thus could provide

strong subsistence and economic incentives to the landowner to grow and maintain plants in

and around their homestead.

1.2 Rationale of the study

Once the habitat of around 5000 species of flowering plants, Bangladesh has lost about 30%

of its primary forest in last few decades because of high population pressure, demand of more

and more agricultural land, over dependence and exploitation of forest resources etc (FAO,

2003: Kabir and Webb, 2008b). In this context, homestead forest can act as a major
alternative in providing sustainable forest products and services both in urban and rural areas
as well as biodiversity conservation (Montagnini, 2006; Kabir and Webb, 2008b). Millat-e-

Mustafa e al., (1996) recorded eight major uses of homestead forest plants in Bangladesh

namely food/fruit, timber fuelwood, spice, fodder, medicine, fencing and miscellaneous uses.

The miscellaneous uses include handicrafts, shade, ornamental, environmental, ceremonial

and aesthetic uses.



go many studies have been conducted on different sectors of homestead forests in different

regions of Bangladesh. Siddiqi and Khan (1999) studied on the floristic composition and

socio-economic aspects of homestead forestry in Chittagong. Kabir and Webb (2008b)

worked on the floristic composition ang Structure of southwestern Bangladesh homegardens.

Along with them, Das (1990), Hasan and Mazumar (1990), Alam and Mohiuddin (1992),

Khan and Alam (1996), Alam er g, (1996) also conducted different studies on the floristic

position of homestead forests in different regions of the country. Alam et al., (1990),
Miah et al., (1990), Momin er al,, (1990), Millat

com

-e-Mustafa et al., (2002) studied about the

plantation and traditional uses of homestead forests. Choudhury and Sattar (1993), Ahmad

(1997), Islam (1998), Bashar (1999), studied about the homestead agroforestry in

Bangladesh. Kabir et a/., (2010) studied about the management of homestead forests in

Bangladesh. But there is no specific management plan for the homestead forests (FAO, 2011)
and being traditionally managed by the household owners,

Bhola is an isolated riverine delta and offshore island situating at southern extremity of
Bangladesh. This area was selected as study area because it has a reputation of cultivating
different types of annual crops, woody, timber and medicinal species etc. as well as seasonal
vegetables at the homestead (BBS, 2013b). But no study was so far carried out on the
structure, species composition, diversity and utilization of homestead forests of Bhola district
in Bangladesh. So, the assessment on species composition, 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. Thus, the study attempted to identify the present status of
homestead forest of Bhola district through investigating plant species composition,
frequency, abundance, diversity and structure of homestead forests as well as to explore the

utilization of the products of homestead forest.
1.3 Objectives of the study
13.1 General objective

The main objective of this research is to explore the diversity and structure of homestead
forests of Bhola district and its contribution to the household’s socio-economic condition,

FoIlowing are the specific objectives in addressing the general objective of this research,



1.3.2 Specific objectives

To assess the diversity and structure of homestead forests in Bhola district.

p—

To assess the contribution of homestead forest to the household economy.

To synthesis the findings of this study for promoting homestead forest systems in
Bangladesh.



CHAPTER Two. LITERATURE REVIEW

2.1 Introduction

A homestead forest is treated as ap integrated production system and a steady ecosystem
maintaining the diversity of life as wel| as natural resources. It provides a major portion of
food, timber, fuelwood, and fodder for the household and considered as a trustworthy source
of household earnings. Homestead forest is a good niche of multipurpose trees and shrubs

and provides multiple products for subsistence as well as it is also a part of the culture and

heritage of the rural areas (Haruni, 1999). Homestead forests also provide a more favorable

microenvironment and higher relative humidity than outside environment (Gajaseni and
Gajaseni, 1999).

2.2 Concept and definition of homestead forests

Homestead forests which is popularly known as home garden, is a vital component of rural
economy in the whole world. It is a distinct type of agroforestry system where annual and
perennial plant species are grown along with livestock, poultry or fish production to satisfy
the basic need of households (Foysal et. al., 2013). Around the world, a number of
researchers and scientists attempted to delineate homestead forests on different basis like
structure, component, functions etc. (Hoogerbrugge and Fresco, 1993). Homestead forests is
generally a privately owned areas in rural and semi-urban settings including a dwelling unit
equipped with kitchen, backyard, front yard and occasionally a pond and a home garden. It is
a mixture of deliberately planted vegetation with a complex structure intended to produce
products for household consumption as well as for earning from surplus products (Kabir and
Webb, 2008a-b, 2009). Homestead forests around the world are known by different names
like dooryard garden, kitchen garden, backyard garden etc. (Nair, 1993).

2.3 Characteristics of homestead forests

Mitchell and Hanstand (2004) listed five fundamental characteristics of homestead forests
like (a) situated near the dwelling ares; (b) contain a high diversity of plants; (c) occupy a
small area; (d) production is supplemental rather than a maln source of fumily income and

consumption; and ; (e) such type of production system where poor can have easy access at

some level.



n Spite of some similarities, each homestead forest is unique in structure, function,
composition and appearance as they rely on the natural ecology of the location, available
esources, skills, preferences and enthusiasm of family members (Fernandes and Nair, 1986).
wiersum (2006) observed that the structure, composition, intensity of cultivation and
diversity of homestead forests are subjected to the socio-economic status of the household in

Indonesia.
2.4 structure of homestead forests

The homestead forests structure has well defined vertical and horizontal stratification. But it
is not very easy to separate one from another (Nair and Sreedharan, 1986). The most
distinctive feature of homestead forest is the multi-tiered canopy structure, and describes
three-to-six strata (Gillespie er al., 1993; Millat-e-Mustafa ef al., 1996). Vertical stratification
provides a gradient in light and relative humidity. Shade tolerant crops constitute the lower
stratum; shade intolerant trees constitute the top layer and species with varying degrees of
shade tolerance in the intermediate strata (Kumar and Nair, 2004). Mitchell and Hanstand
(2004) stated that in a homestead forest, plants of different heights and architectural types,
optimally occupy the available space both horizontally and vertically.

2.4.1 Horizontal structure

The horizontal structure of homestead forests is assessed on the basis of planting location
within the homestead area. Foysal et. al. (2013) mentioned three major horizontal structure of

homestead forests namely on the border only, the interior part only and both interior and

borders. Depending on the size, location and distance from dwelling area, species

composition and planting pattern homestead forests have distinct horizontal structure (Millat-

e-Mustafa er al., 1996; Blanckaert ef al,, 2004). Blanckaert ef al. (2004), and Kumar and Nair
(2004) stated that farmers plat different types of plant species on different horizontal strata on

the basis of their socio-economic status and requirements.

2.4.2 Vertical structure

The vertical strata of homestead forests are simply the organization of complex multilayer
vegetation on the basis of height class (Foysal et. al., 2013). Different researchers like
Salam et al. (2000) revealed that, vertical stratification largely depends on

Karyono (1990),
homestead’s age, owner’s socio-economic

the geographical location, local site condition,



iti lantatio jecti
condition, P " objectives and the overal] management objectives of the homestead

forest.

2.5 species composition and diversity

The limited space forces people to accommodate a large number of species in a relatively
small area with a limited number of individuals. Different factors like religious-cultural

belief, customs of the rural people have influence on the diversity or composition of

homestead forests (Millat-e-Mustafa er. al, 1996). Farm size and farmers’ choice often

influence the species richness of homestead forests in any region (Kumar and Nair, 2004).
Species composition in the homestead forests are sturdily prejudiced by specific needs and
preferences of households, along with ecological and socio-economic factors (Christanty et.
al., 1986). Often farmers plant new species in their homestead forests based on its utilization
like food, medicinal, ornamental, religious etc. (Kumar and Nair, 2004). Species diversity in
homestead forests can be varied on the basis of the age of the household. A study revealed
that older homestead forests have more species diversity than relatively younger homestead
forests (Coomes and Ban, 2004). On the contrary, a study revealed that there is no
relationship between species diversity and age of household (Blanckaert et al., 2004).
Socioeconomic status of the household has direct impact on the species diversity of
homestead forests. Homestead forests of wealthy family have more species, whereas in the
homestead forests of low-income families possess more diversified species than that of high

income families (Coomes and Ban, 2004).

2.6 Key benefits of homestead forests

Homestead forests provide a wide variety of direct and indirect and optional benefits
(Balnckaert et al., 2004). The major benefits derived from homestead forests are productive
and protective benefits. Along with these two major benefits homestead forests also provide

numerous social and ecological benefits for the household as well as for environment (Kabir,

2007).

2.6.1 Social benefits

Reviews of studies from different countries reveal that the degree and combination of socio-

cultural impacts on societies engaged in home gardening vary across the border. A wide

variety of social benefits of homestead forests include enhancing food and nutritional security

in different socio-economic and political situations, improving family health and human

7



. Wi . . . .
capacity, EMPOWETING Women, promoting social justice and equity, and preserving

indigenous knowledge and culture. The most fundamental social benefits of homestead
forests are the direct contribution to the household food security by increasing availability,
accessibility, and utilization of food products. Homestead forests are maintained for easy
access to fresh food sources in both rural and urban areas. Homestead forests meet the
requirement of energy and nutrition of households on a continuous basis (Mitchell and

Hanstad, 2004). Homestead forests also act as a status symbol and strengthen community
links through the sharing of produces (Christanty, 1990).

2.6.2 Economic benefits

The economic benefits of homestead forests go beyond food and nutritional security and
subsistence, especially for resource-poor families. Different studies revealed that homestead
forests contribute to income generation, improved livelihoods, and household economic
welfare as well as promoting entrepreneurship and rural development (Calvet-Mir et. al.,
2012). Homestead forests are widely promoted in many countries as a mechanism to alleviate
poverty and as a source of income for subsistence in developing countries. Although
homestead forests are observed 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).

2.6.3 Environmental benefits

Homestead forests provide a wide range of environmental and ecological benefits. They serve
as the primary unit that initiates and utilizes ecologically friendly approaches for food
production along with biodiversity and natural resources conservation. Homestead forests are
usually diverse and contain a rich composition of plant and animal species. Hence they make
interesting cases for ethno-botanical studies (Balnckaert et al., 2004). Homestead forests are
complex and may resemble ecological and agricultural production systems that sponsor
biodiversity conservation. The rich diversity and composition of species and the intense

distribution of faunal and floral strata symbolize extraordinary features of homestead forest

ecology (Fernandes and Nair, 1986).
2.7 Prospects and potentials of homestead forests

There is a great opportunity and prospect for improvement of the existing traditionally

managed homestead forests. Majority of homestead forests were found under-utilized with

8



jimited fruit trees and vegetables. No scientific management practices have been identified to
improve homestead forest productivity. Homestead forests serve as source of cash income.
pifferent parts of trees like twigs, leaves, branches etc. can fulfill the requirement of fuel.
Introduction of intensive mixed farming (trees, crops, livestock and fish) may be a useful tool
to meet the agricultural and other needs (Miah e, al., 1990). Different studies have been
conducted on the potential of homestead forests across the world. Kabir and webb (20082)
stated homestead forests as a island of high level species diversity. Homestead forests also act

as living gene banks where landraces, rare species, and endangered species are conserved
(Vogl et. al., 2002).

2.8 Homestead forests of Bangladesh

Homestead forests in Bangladesh are normally built on a raised land to avoid flood water
during the monsoon. Each homestead normally consists of a dwelling house and the
homegarden. A wide variety of indigenous and introduced plants in multiple structures are
found in the homestead forests of Bangladesh. Das (1990) have documented that a total 149
tree species are found in the homestead forests of Bangladesh. About 444 million mature and
about 611 million immature bamboo culms, about 198 million trees with 0.54 million m’
standing volume, 469 million mature and immature palms, and about 4.6 million clumps of
cane are in the homestead forests of Bangladesh (FMP, 1992). Homestead forests in
Bangladesh are more reliable source of substance income for the farmers than the crop field.
Homestead forests are known as very important suppliers of forest products of the country
which contribute about 80 — 82% of all forest products in Bangladesh (Douglas, 1982). The
homestead forests of Bangladesh provide about 85 —90% fuelwood, 80% round wood, 65 —
75% saw logs and almost 90% bamboo of the total requirement of the country (Khan, 2001;
Uddin ef al., 2002). Woody vegetation at homesteads has a positive effect on the

improvement in soil moisture through shading and mulching. A recent trend of planting

multipurpose plants in the homestead forests is common among the homestead owners rather

only planting for fuelwood and timber in Bangladesh (Kabir and Webb, 2009). The planting

of trees in household is heterogeneous depending on local demand, availability of space and

planting materials, and duration of flood near the household. Different researchers like Salam
et al. (2000), Millat-e-Mustafa éf al. (2002), Ahmed and Rahman (2004) stated that the
changing ecological factors combined with economic conditions influence local people to
replace some of the earlier species with new ones. Species composition in the homestead
forest forests of Bangladesh is ranging from small herbs to big trees. Of the total land mass of

9



10



CHAPTER THREE; MATERIALS AND METHODS

3.1 Introduction

This chapter includes details methods and materials used to conduct the study. The study was

conducted in Charfassion, Lalmohan ang Tazumuddin upazilas (sub-districts) of Bhola

district in Bangladesh. An exploratory inventory was conducted for exploring the structure,
species composition, diversity and utilization of homestead forests products.

3.2 Study area profile

3.2.1 The study area

Bhola district (under Barisal division) is a riverine delta and offshore island and is comprised
of 3403.48 sq km, which is bounded by Lakshmipur and Barisal districts on the north, Bay of
Bengal on the south, Lakshmipur and Noakhali districts, Meghna (lower) river and
Shahbazpur channel on the east, Patuakhali district and Tentulia river on the west (BBS,
2013b).

Bhola is the largest riverine delta island of the world (BBS, 2013b) and one of the nineteen
coastal districts of Bangladesh (Ahmed, 2011; Islam et al., 2013). It is an offshore island and
was established as a district in 1984. The district lies between 21°54' and 22°52' north
latitudes and between 90°34' and 91°01' east longitudes. The total area of the district is
3403.48 sq km (1314.08 sq miles) of which 1456.87 sq km is under forest. Bhola district
consists of 7 upazilas (sub-districts), 68 unions, 438 villages, 5 paurashavas, 45 wards and 68
mahallas. The names of upazilas are Bhola sadar, Daulatkhan, Burhanuddin, Tazumuddin,

Lalmohan, Charfasson and Manpura (BBS, 2013b).

3.2.2 Soil condition

The estuarine floodplain landscape occupies Bhola district and the landscape has been formed

by the combined actions of river Meghna, Brahmaputra and Ganges. The soil of Bhola

district is mainly calcareous grey flood-plain soils and is almost silty to clayey in texture. The

soil of this area is slightly saline in nature (BBS, 2013g; Islam er ai., 2013).

11
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Figure 3.1: Location and relative position of the study area. Circles indicate the study are
a.
(Source: LGED)
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[he annual average maximum temperature of this district is 32.7°C and the minimum
:11.6°C. The amount of annual rainfall is about 2360mm. Bhola district faces different
natural calamities like river erosion, flood and storm almost every year (BBS, 2013b).

3.2.4 Land use

The majority of the people in Bhola district depend on agriculture for their subsistence. The
1otal cultivable land is 167848.90 hectare of which only 2.16% area is under irrigation
facility. The main crops are paddy, potato, onion, chili, mustard seed, garlic, betel leaf and
betel nut etc. and extinct and near extinct crops are tobacco and linseed. The major fruits are

jackfruit, mango, coconut, papaya, amra and banana etc. (BBS, 2013b).
3.2.5 Socio-economic condition

The socio-economic condition of Bhola district is largely based on agriculture as it is the
occupation of the majority of inhabitants of Bhola district. 64.01% of total income comes
from agriculture in this district and the second major profession is commerce (12.67%). Other
occupations are non-agricultural labor (4.95%), industry (0.50%), service (5.74%), transport
and communication (2.47%) etc.. According to the census report 2011, the literacy rate of the

district is 43.3%; male 43.60% and female 42.90% (BBS, 2013b).

3.3 Research methods/ sampling design

The study was conducted in Bhola district from the southern extremity of Bangladesh. A
multistage random sampling method was applied during the study. Bhola district consist of
seven Upazilas and from these seven upazilas, three Upazilas (Char fassion, Lalmohan, and
Tazumuddin) were selected randomly as sampling units. Then from the list of unions of each
Upazila, two unions were selected randomly. In the next step, from the list of villages of each
union, two villages were selected randomly. In this way, four villages were selected from
each Upazila. Then five homesteads from each village were selected randomly. In this way, a

total of 60 homesteads were surveyed.
3.4 Data Collection

Relevan information and literature were collected from the following two sources in order to

ulfill the objectives set out for this study.
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1 4.1 primary data collection

[he necessary data required to fulfill the objective of the study was collected from the
selected samples by using a “Homestead Forest Inventory Form” and a “semi structured

ques1ionr1airf:”.

n case of obtaining information about horizontal structure, vertical structure, species
composition and diversity the “Homestead Forest Inventory Form” was used. And in case of
obtaining  information about the demographic and socio-economic indicators of the

households semi structured questionnaire was used.
a. Inventory part:

A botanical inventory was conducted in each homestead forest by using a “Homestead Forest
Inventory Form™. All tree and shrub species of the homestead forests were identified and
recorded by to local name, domesticity, origin, and major uses. Every individual tree and
shrub species excluding those located on hedgerows were counted. The tree and shrub species
located on the hedgerows and individuals of herbs were not counted due to difficulty in
differentiating stems. The height of individual tree and shrub species were measured. In case
of measuring the height up to 1m, a scaled measuring pole and in case of measuring the

height above 1m, a Haga altimeter was used (Kabir and Webb, 2008b).

b. Questionnaire survey:

A semi structured questionnaire survey and field observation were conducted on 60
homesteads to get information about utilization and importance of homestead forests. The

survey was conducted on the variety of demographic and socio-economic indicators of the

respondents such as occupation, literacy level, , family size, number of earning members, size

and area of homestead, agricultural and total landholdings, annual income from agriculture,

off-farm and homestead forests, hours spent for homegardening etc.

3.4.2. Secondary data collection

The secondary sources of data included books, journals, various publications of government,

institutions, and many other different non-govt. organizations, articles of different

newspapers and other different research papers on the same or similar issues have been used

for datg ¢ ollection. In addition to this, internet has also been used as secondary source of data
Collection.
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15 Data processing and analysis

Jlected data of “Homestead Fo T T -
The €0 rest Inventory” and “semi structured questionnaire were

lassified in different categories to fulfj]] the objective of the study. The data were

cmegorized according to the family of species, horizontal stratum or founding location in the
pomestead (only the border, interior part only,

or both border and interior part), vertical
stratum (ground layer [up to 2m),

understory [above 2m to Sm], middle canopy [above 5m to
15m], overstory [above 15m to 25m]}, or emergent [above 25m]), domesticity (planted or
naturally grown) and uses (Kabir and webb, 2008b; Foysal et. al., 2013; Roy et. al., 2013).

Different ecological equations were applied to assess the species composition, diversity and
structure of homestead forests, Frequency, relative frequency, density, relative density,
abundance, and relative abundance of species in the study area were measured by using the
following formulas according to Curtis and McIntosh (1950), Kabir and Webb (2008). And
then the importance value index (IVI) for each tree and shrub species was estimated by
totaling relative abundance and relative frequency according to Das and Das (2005), Kabir
and Webb (2008). And in case of estimating species diversity, the formula of Shanon-
Winner index for diversity (Michael, 1990), species richness index and species evenness

index formula by Margalaf (Margalef, 1958) were used.

For data analysis IBM SPSS statistics version 20.0 and Microsoft excel version 2007

software were used.
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CHAPTER FOUR: VEGETATION o HOMESTEAD FORESTS AND ITS
CONTRIBUTION T¢ HOUSEHOLD EconoMy

4.1 Introduction

Homestead forests are the clusters of trees around homesteads (Rahman et. al.,, 2005) and
exhibit remarkable variability in composition and structure (Muhammed et, al., 2’01 1). Rapid
deforestation and over-exploitation of forest resource put a question mark on the capability of
biodiversity conservation of homestead forests jn Bangladesh. The initial step in assessing the
capability of homestead forests in biodiversity conservation is to undertake floristic and
structural inventory. Total species richness is the key to measure the direct conservation value
of homestead forests (Michon and Mary, 1994; Montagnini, 2006). This chapter includes the
floristic composition and structural characteristics of homestead forests in Bhola district and
it's relation to household characteristics addressing the potential of homestead forests to
contribute to plant biodiversity conservation and improvement in household socio-economic

condition.
4.2 Homestead forest size

The total homestead area surveyed in this study was 12.75 ha ranged from 0.13 ha to 0.39 ha
from a total of 60 sampled households with the median of 0.18 ha.

4.3 Vegetation of homestead forest

4.3.1 Species composition

A total of 69 plant species in 34 families were recorded in the homestead forests of all 60

sampled households of remnant island Bhola. The number of plant species would increase if

inosae sub-families accounted
suveys are conducted across seasons. Legum for

approximately 17% of the total accounted species. There were 51 tree, 7 shrub, 8 herb and 3

non-woody climbers out of 69 plant species from the study area. Trees accounted about 74%

of all identified species. Species native to the Indian subcontinent accounted for 55.07%.

Homestead forests of Bhola Island contained an average of 29 species containing minimum

2 and maximiim 35 plant species and represented by 14 native and 15 exotic species. A
Mean homestead forest was represented by 21 species of trees, 3 shrubs, 4 herbs, and 1 non-

Woody climber.
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No. o Percent

Sk life fumily of Number of npecien ::;:m;nl
forw Naive  Exotic Total Specicy —_— species
Native Lxotic ‘Total
— b :
Tree 3 20 S 2l 7391 21 72.41
shrub : 3 7 5 1014 3 1034
14 15

Herb 4 4 8 8 11.59 4  13.79
Climbers | 2 3 1 438 | 345
Total 38 31 69 34 100 14 15 29 100

“Toal sumber of homestead forest sampled 60 totaling 12.75 ha area. Species origins were determined according
Kaber (20T

432 Species richness

Out of 69 plant species, 51 species were recorded as tree species (74%), 7 shrub species
(10%3). 8 herb species (12%) and 3 non-woody climber species (4%). Betel nut (4reca
catechu), Rain tree (Samanea saman), Coconut (Cocos nucifera), Velvety apple (Diospyros

7illipensis), and Mango (Mangifera indica) were top five tree species, where as Lemon
(Citrus limon), and Banana (Musa spp.) and Lalshak (dmaranthus gangeticus) are the most
prominent shrub and herb species respectively in the homestead forests of the study area. The
calculated value of Shannon-Winner index, species richness index and species evenness

index were 2.06. 5.25 and 0.524 respectively representing more richness and more evenly

distribution of tree species.
433 Species rarity

Although the species similarity across the study arca were high, the majority of species could

be comsidered (low frequency and abundance) among the available plant species in the
= Umsidered as rare (lo

a2 04% were found in 8 or fewer homestead forests
homnestead forests, In terms of all specics, 2.94%

é orests. Anmona squamosa L, ad Cassia fistila L,
@d 15.94% in 10 or fewer homestcad fores

were found 11 60 surveyed homestead forests Only 9 plant species (13.03% of
e found very rare in all 60 ¢

4 aud forests, In terms of
T ) s 1 50 out of 60 homestem SN, 8\
A recorded ) found in more tha
species) were

o 40 pecion were found in more than SO homestead torests,
Taive plam species, only 3 oul of 6 %
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-+on around 68% specie :
[ addition € pecies were found in 30 or fewer of al] surveyed homestead forests

(Figure 4.1).

Percentage of species
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16-20
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Numberof homestead forests

Figure 4.1: Proportion of species growing in number of homestead forests.

About 57% of all species of tree (43.14%) and shrub (71.43%) had 25 or fewer individuals
cach and about 72% (58.83% tree and 85.72% shrub) had 50 or fewer individuals each. Only
four out of all 51 recorded tree species had 1,000 or more individuals each (max 8,558) and
only one out of seven shrub species had 100 or more individuals (Figure 4.2).

80
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60

| Tree
50 » Shrub
40

30

Percent of species
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I 3] l H m .

0
26-50 51-75 76-100 101~ -300 301-500 501-1000 >1000

\Iumheroﬂndh iduals

Figure 4.2: Proportion of species with number of individuals
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14 Homestead forest structure

441 Horizontal structure

A total number of 16,784 individuals of tree and shrub species were recorded form the
pomestead forests in the study area. About 98% of all recorded individuals of trees and
shrubs were for trees and the rest for shrubs, The individuals of trees were substantially
higher than that of shrubs within and between homestead forests. About 23% of all recorded

individuals of trees and shrubs were native to Indian Subcontinent.

The median homestead forest of 0.18 ha contained 276 individuals (1533 ha ') represented by
272 trees and 4 shrubs. Tree and shrub stem density would increase if inventory included the
individuals from hedgerows. Overall stem density in the homestead forests would increase if
the surveys were conducted across seasons and if the inventory included plants of all life

forms.

Approximately 38% of all recorded plant species of five most important plant species in each
life from were native to the Indian Subcontinent. Five most important species of trees showed
relatively similar evenness among them in all surveyed homestead forests. In terms of shrub
life form, Citrus limon (Kagoji lebu) showed substantially higher abundance and frequency
than other four species among the five most important shrub species. In terms of herb synuse,
Musa spp. (Kola) and Amaranthus gangeticus (Lal shak) had higher frequency than other
three species among five most important herb species. In terms of climber synuse, Lagenaria

siceraria (Lao) showed higher frequency representing more evenly distribution than other

climber species in the study area. An average of 40% of five most important tree (60%),

shrub (20%), and herb (40%) species were multipurpose. An average of 90% of shrub (80%)

and climber (100%) species in the homestead forests didn’t show more than two uses.

Table 4.2: The five most important tree, shrub and herbs species of homestead forest

_SE Botanical name Local name  Family Origin Uses RF

no,

-__;Tl'ees

1 dreca catechu Supari Palmae 11::] %,(25 ) 481

2 Cocos nucifera Narikel Palmae g 4.81

3 ifera indi Anacardiaceae N 1,2,6,7 465
Mangifera indica Aam : 2 i

4 5 Rain tree Leguminosae , 6 4.65
amanea saman E e

S ArfOCarpus Kanthal Moraceae )2, 4.17

~_heterophyllus
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Table 4.3: Number of species and individuals jn different stratym of homestead forests

’S—tm Species :

s No. of species 9, 7 : Individuals of trees and shrubs
m B = 8117Specles No. of individuals % of individuals
Understory 16 2 51417 0.0;
Middle canopy 31 45 - 13§ 231
Qverstory 10 14 v ; -23
Emergert ! 10 11855 70.63
Lo 2 16784 '

4.5 Product utilization of homestead forests

4.5.1 Uses diversity of species

Farmers use all plant species those were found in the homestead forests and performed any
use out of major nine uses. Total numbers of species used for food (fruits and vegetables)
were 43 (62.32% of all recorded species), 6 (8.70%) for medicine, 34 (49.28%) for fuelwood,
20 (28.99%) for timber, 4 (5.80%) for ornamental and religious and 7 (10.14%) for fodder.
Species used to earn cash from the sale of surplus homestead forest products after subsistence
consumption to supplement family income were 65.22% of all recorded species (Table 4.4).
Cash income from the sale of homestead forest products was not an end use. Generally,
native plant species were more commonly used for all purposes except for commercial and
fibre production because of the capability of exotic species to produce these valuable
products faster than native plant species. Multipurpose species (more than two uses) in the
sampled homestead forests were 26 (37% of all recorded species), with 12 species (17% of all
recorded species) having four uses. About 45% (31 species) of all the recorded species are

used for two purposes.

Table 4.4; Functional diversity of plants in the homestead forests

T Native Exotic
Uses 2 ciesTOtal % Species % Species %
g pe 5232 21 48.84 22 51.16
ood 43 6522 21 46.67 24 53.33
Commercial 45 270 3 50.00 3 50.00
edicinal 6 495 28 a3 67.65 11 3235
Fuelwood 34 5 80 2 50.00 2 50.00
Omamental 4 28,99 12 60.00 8 40.00
;f:)rgger 270 10,14 4 57.14 3 42.86
Fibreer 1 1 45 1 100.00 0 0.00

21



“Religious/ceremonial 4 580

sl 1 25.00 3 75.00
1 use 12 17 11 o1 1 9

g oS i * 13 42 18 58
3 use: a 20 43 8 57
4 uses = 17 8 67 4 12

recorded species were multipurpose,

4.5.2 Annual contribution of homestead forest products to household economy

In many households of Bangladesh, a major source of subsistence economy and self-
sufficiency is homestead forests because of their miscellaneous products (Salam et. al., 2000;
Millat-e-Mustafa er. al., 2002; Ali, 2005). In this study, it was found that about 65.22% of all
recorded species are used to eam cash from the sale of surplus homestead forest products

after subsistence consumption representing a good mix of subsistence and commercial use of
homestead forest products by the farmers.

Mean annual income from the homestead forest may vary depending on the components and
nature of product utilization. Kabir and Webb (2009) stated that household income from
homestead forest may vary from 6% to 54% in South and Southeast Asia. In this study it was
found that about 20% of the total household income came from homestead forest products.
Across the households, the homestead forest contribution ranged from 10.22% to 35.68% of
total household income. Major portion of household income (69.55%) came from agriculture
and the rest (10.60%) from off-farm income (Table 4.5).

Table 4.5: Mean annual income from three major household income sources per household in

the study area
“Source of household income Per household income
Amount US$** Income %
off ey 217.85 10.60
Pl 1429.40 69.55
Homestead forest 407.90 19.85
Total 2055.15 *10.22 — 35.68

* Range of homestead forest contribution to total household income. ** 1 US$ = 78.5 BDT as dated 25/9/1¢,
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L6C0 qtribution of homestead forests to household econom
| y

161 Household biophysical condition

Access 10 both the local market and nearest urban center from the households was paved in

(he study area- The mean distance to the nearest market and urban center from the household

were 1.7 Km and 16.7 Km respectively ranged from 1 to 3 Km and 5 to 33 Km.

162 pemographic conditions

A wide range of age of the household and household head was identified in this study (Figure
43). All of the household heads were male and married. 8.33% of the household heads were
illiterate and 91.67% were educated among which 65.46% have attained primary level,
30.91% have completed secondary level and the rest 3.64% have completed higher secondary
level. The median family size was 7 members ranging from 5 to 11 members. The median

carning and literate members were 1 and 6 respectively.

60

0 = Household

| + Household head
40 * |
30 i : |
20 L
{ |
10 Eirs | e
| . ; | | 7:‘“
=15

16-30 31-45 46 - 60 61-75
A'c(ye-rs)

Percent of household

Figure 4.3: Age distribution of households and household’s head

The median landholding size per household was 0.82 ha, of which 79% was used for

agriculture and the rest for homestead, occupied by dwelling house and homestead forest.

About 73% household had < 1.0 ha total landholdings. 25% of the household had more than 1
rest 1.67% had more than 1.5 ha total land

as 1.62 ha only for one household.

' maximum 1.5 ha total landholdings and the

(Figure 4.4). The maximu total land holding W
0 termg of agricultural landholdings, only 5% household had more than one hectare and 8%
household had no agricultural land (Figure 4.4). Land allocated for homestead is significantly

“Maller than that for agricultural activities. No household was found in this study having
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an. 050 & '
more than a homestead land (Figure 4.4). The median homestead size was 0.18 ha

ancing 0.
ranging from 0.13 ha to 0.39 ha, Aboyt 78% household had < 0,30 ha homestead land (Figure

4.5).
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50 ® Homestead land
o Agricultural land
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o
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-
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Figure 4.4: Household’s area allocation for agriculture and homestead use
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Figure 4.5: Frequency distribution of households homestead size.
pation and major source of income for 90% of the household and the

Agriculture was the occu . '
mall scale businessmen. The median annual income per household

rest were fishermen and s .
wos 1808 USS. consisting of 1275USS (70%) from agriculture, 343 USS. (19%) i
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homestead forest and the rest 19¢ USS (1 1%) from off.
m off-

. f .
agricultural income 33.33% a4 8339, arm income. In terms of off-farm and

household had no income respectively. In terms of
d had more than 1000US$ income per year and 5%

Me per year (Figure 4.6). In terms of income from
household haqg <500 US$

forest products. Homestead fores contributed 0-20%
0
households (Figure 4.7). Most households (98%

labor spending a median of sevep hours per wee

agricultural income 81% of the househo]
household had more thap 2500US$ inco

homestead forest, about 719, _
Income per year from the homestead

of the total income for about 49%
) managed their homestead forest with family
k (range: 2-17 hours).
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Figure 4.6: Households income from various sources.
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Figure 4.8: Pattern of labor investment for homegardening
4.6.3 Homestead forest biophysical conditions

The median homestead forest of 0.18 ha (1800m?) contained a mean of 29 (range: 23 — 35)
species (Figure 4.9). 25% of the total homestead forests had more than 30 species each.
Overall tree and shrub stem density were 1316 ha' (except stems in the hedgerows). About
76% of the homestead forests had stem density between 1000 to 1600 ha'. 11% of the
homestead forest had < 1000 ha™ and only one homestead forest had > 2000 ha™ stem density

(Figure 4.10).

70
60
50

40

Percent of homestead lorest

o 21-25 26-30 31-35

~Number of species

Figure 4.9: Species richness in homestead forests
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Figure 4.10: Tree and shrubs stem density in homestead forests
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CHAPTER FIVE: SYNTHESIS OF THE RESEARCH FINDINGS

5,1 Target of synthesis

Biological resources and diversity act as the backbone of economy of Bangladesh as we have
limited mineral resources, Byt with the rapid increase in population and demand, biological

resource is degrading at ap alarming rate and the natural forests are failing to meet the

dem

and of the country. In this context, homestead forests of Bangladesh could hold a strong

potential for biodiversity conservation and livelihood improvement.

5.2 Synthesis of research findings

The findings of this study stated a wide diversity of tree species with sufficient
individuals. It is a sign of efficacy of homestead forests system as a strategy for tree
species conservation outside their natural habitat, The homestead forests of the study
area are playing a crucial role to conserve numerous native and rare species. The
number of shrubs, herbs and climbers were comparatively lower in the study area. It
indicates that it is necessary to put more emphasize on increasing the number of
shrubs, herbs and climber species in the study area and ensure their conservation,

This study has identified many species with very low frequency and abundance. So,
the findings of this study can help policy makers of the country to take initiatives to
increase the frequency and abundance of these rare species and ensure its
sustainability.

As the population of the country is increasing day by day and forest cover is
diminishing rapidly, homestead forests can cope with this problem to meet the
increasing demand of natural resources for daily requirement of huge population.

The finding of this study states that the surplus products of homestead forests are
playing a very crucial role in the household economy of the study area. This will help
to understand the significance of homestead forests in the improvement of socjo-

economic conditions of the households of the study area and can be a example for any

other places of the country.
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CHAPTER SIX: CONCLUSION AND RECOMMENDATION

6. 1 Conclusion

The study was conducted in three upazilas namely Charfassion, Lalmohan and Tazumuddin

of Bhola district. Multistage random sampling was used to collect data from 60 sampled

homestead forests. A total of 69 plant species including 51 trees, 7 shrubs, 8 herbs and 3

climbers were recorded and about 55% of them were native to the Indian Subcontinent
representing a wide diversity of species, especially for tree species. An average of 29 plant
species and 276 individuals were recorded in a median of 1800 m? homestead forests. Tree
and shrub stem density was recorded 1533 ha representing higher number of individuals per
homestead. The middle canopy consisted the highest proportion of all recorded species.
About 13% of all recorded species were found in more than 50 out of 60 homestead forests
representing that majority of the species were rare. About 65% of all recorded species were
used for commercial purposes which represents the choice of household for growing and
maintaining homestead forests for financial support. The median annual income per
household was 1808 US$ and about 20% of the total income came from homestead forests

which represent a good contribution of homestead forests in household economy.
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6.2 Recommendation

The current situation of the study area agrees that no alternative means for subsistence and

surplus income generation against homesteaq forest. The following recommendations are
necessary to meet the demand for various forest products of the ever-

increasing population
and biodiversity conservation —

The households grow and manage homestead forests traditionally. They don’t have
any advanced knowledge regarding planting and managing homestead forests. It is
recommended to provide training on advanced technology related to homestead
forests for better environmental and economical benefits.

Structure of homestead forests can be improved by better allocation of plants in
relation to homestead areas. So, it is recommended to conduct more details study on

structural improvements of homestead forest,

As the study area is much vulnerable to natural disasters like river bank erosion,

cyclones etc., it is recommended to take initiative to motivate the farmers to plant

more and more plant species for the protection from these disasters.
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Appendix 32

H
Ousehold Characteristics Survey Questionnaire
Household no.:

—_——

Village:

Union:

Sub-district:
. Biophysical conditions
l.
2
3.
4.

.—_—_‘-‘—'_-—_
—-_‘\‘—__-_

—_—

Road access to local market

Road access to nearest urban center
Distance to local market

Distance to nearest urban center

. Demographic conditions

. Age of the household
. Age of the household head

1

2

3. Gender of the household head
4,
5
6
7

Education of the household head

. Total family size
. Number of earning members

. Number of literate members

. Socio-economic conditions

I T - N Y R S

Homestead size (dwelling + Homestead)

Agricultural landholding

Total landholding

Off-farm income

Agricultural income

Homestead forest income (use +sale)
Occupation of the household head
Major source of income

Time spent for homegardening

38

Mud__ Paved
Mud ___ Paved
— Km
— Km
_ Years
__ Years
__ Male_ Female
_ Years of schooling
_ Male__ Female _____ Total
__ Male_ Female _ Total
_ Male__ Female____ Total
Decimal
Decimal
Decimal
Taka per year
Taka per year
Taka per year

Agriculture Non-agriculture

|

Agriculture Non-agriculture

Hours per week



6t

s¢0 900 +v90 8 Tl 9aueN  deadediedose[q owin|g snpunqiiolf sndupa0og redier 0
9¢0 ¥00 80 9 9y Tl LAneN JBOORIOWN ‘31 ppidsty snotd mumq 6l
b0 600 080 Ol 9°¢T'l 9AneN 9BIJRION ‘qx0Yy DYo00YyP] SNAUDIOLLY emdq 81
o 910 8T1 91 ¥ aAneN JeaoeUaqy oDy put8a4ad soddsorq qeomyseg LI
L¥y0 LOO 880 II ‘1 onoxyg agoomINE [S31{ ‘[ WINJ2A WnWOWDUULD) mgonreq 91
9¢0 ¥00 80 9 Z°1 onoxyg Jeaeoung ] wnjpup43 paung uneq SI
£€9'C v$'C €L°C ¥E v aAneN sesouruingda| uteld 79 Sury pupipyolL D121V mqurey) al
¢8I 80 1Tt OF PT1  daneN oeadeIud[[I( "] poiput A Breqd £l
S9'l 680 I¥T Ot 1  aneN JB3dBUUIRY "V % M (Juumg) propuwwnu snydiziz lolog I
90 010 0TI SI 9% Tl onoxy aseaoejodeg "] 18uaja sdosnuitpy myoqg 11
69 TSL S8E 8 9P TT dnoxg Jea0EUqH eprowy W (Is2Q) Stsuadiypiyd soiddsorq qep nejld 01
¢90 110 <Al ¥l ¥ T°1  9ameN ELESLL. | vaL10D) () sojauLipw 3132y °d 6
6€CT 890 60V IS 1 onoxg 2B30EINY ¥03qsQ (D s1pup43 snard nqa] qerey 8
or0 LO0O0 TLO 6 L9FT ouoxg sesourum3a’] "IsIe] PoLOjIU DIODOY elqeg L
vL0  CTI'0  9¢Tl Ll v ‘1 onoxg Se3deUOUTY ] DIDININIIL DUOUUY vy 9
850 <TI0 #0'T €l b€ 2AlEN 2B30E2IQUIOT) wy % W3IM punlup pipuliuda | iy S
s8C 6l LLE LY Tl 2AneN Ju3oEIpIEoEUY zmy (§7) pipuuid soipuods BIury 14
8c€0 <CI0 +¥90 8 pTl oameN  oeooeiqioydnyg "] D21qud SNy U]y d Bjojury €
b90  £€£0 960 ZI 9‘p onoxyg aesouruungar] quag XJ "UUN)) 'Y SHLIOfINI1IND DIIDIIY uourgseyy 1
9zt 98°€ S9F 85 L9TL PANEN Jeddelpleoeuy "] DI1pUL DIf1BUDY urey 1
sa31]
AR %V %44 A ses() UWI3HO INTICEE | aWieu SyIUADS  owed saads | N/S

‘POOMIIN] = { DUIDIPAW = ¢ TBIDIIWWOD = T ‘pooJ = |
SANR[AI 3} S1 VY ‘POPIOdal sem s310ads 21oym WOl Speajsouloy Jo Kouanbayy ayy st

1'¢ x1ipuaddy

[BIUOWIAISI/STOIBI[AI = G PUR ‘13qQ = § “JOPPOJ = £ “JoquIl} = 9 ‘TeIUdWEUIO = §
‘sasn J0,] "Aouanbaly 3A1R[31 Y} SI I "on[eA sourpodull 9ATIE|A1 9Y) ST AR "S3103ds goed Jo ddUBpUNQE

“e[Oyg PUE[SI JUBULIAI JO §]S3I0J PEa)SauIoy wolyj 1s1| saroads jue(d



ov

¢C'8C 89l 18y 09 9°‘C dnoxg sewied "] nY2210I DIIAY edng 8¢
€10 <To +vgo ¢ p  2aneN sesoutum3a] "] DSy pISSD) neuos  Lp
290 <o It vl Syl onoxg seadejodeg uakoy "d (") prodpz pipYIUDY epIjos 9y
LSO LI'O 960 Tl 9y 9AneN sesoutumn3a| ‘qQX0Y 00SSIS D1343qID(J 00sSIS Sy
or'1 870 T6'l T 8 ‘T onoxy aeadedeqUIoy '] pq122 xXPQUOY [nuys 144
L10 ¢00 <c£0 ¢ Tl ounoxyg geadBRUOUUY "] psowpnbs puouuy gjueS  €F
9¢°1 960 L1’ LT 9 2ANEBN sesourun3da] uag ("qxoy) p4a20.4d DIzIqly 1010 epes 4 4
909 LYl S9't 8¢S 9 ‘¢ duoxyg agsourum3aa "IN ("boe() ubwivs pauvwng 291 urey 184
0s°0 I1o 880 II 9 LAlEN Jeldymni) wnjjdydout wnjjdydopp) [eruod  0F
LEO 010 90 8 9 2AmEN aeadRI[PN oxred N ¥ (‘TleM) pAyopisdjod sixruouoydy feyiy  6f
SC'¢C €L°0 LL'E Lb vzl onoxyg SeoORMAIN ‘] pap{on3 wnipisd T ER | 8¢
L90 €10 071 ¢SI G 2ANEBN sesouruingda] ‘qne] (w]) pusadsouow vamg ysered LE
LLO 810 9€1 LI ‘Y€l eamEN BRI "SSN["V DIIpUl DIYIDIPDIY wooN  9f
L8'S €69 8y 09 v ‘Tl PAnEN aeuIed "] D43fionu s030D [PyueN St
66t 86'¢ 0y 0§ 9 ‘C onoxg VB[P Bury pjjdydosoow DlIAMS wodoyaN e
ZZ'l SE0 60T 9C ¥ 9AnlEN sesouTum3a | "] DID33LDA DULIYIALT Tepuely £t
SI'I IZT0 60T 9¢C ¢°1  onoxg seaoepuides UUog sIsuauIyd oy ngoNny e
0L0 [rro 821 9l 'l 2aneN seadeiny ] DWISSIPIOD DLruowrT Papod 1€
eel 060 9.1 TC ¥ Tl 2AnEN seuifed "qQX0Y S14S34]AS x1ua0Yy 4 mbyy  of
9a1'c  6l'l gr'e 6t p 2AlEN 9BI0BI2IqUO]) 1] pddpipo DIpPUILLS ] urepeq €Y 6%
€0 010 960 Tl ¥ oAneN aesourunga| auaig (1) pwuwrd pruv3uod eluerey 87
Sp0 600 080 Ol Z°l @AneN = AE](111(Ty) qX0Y DMOI PIUIILDL) reydoey LT
€€ SFT LIV TS 9Tl onoxg 9B30BION wre] snjjdiydo.aiay sndivoorly [Eypuey 97
29°1 c€0 68T 9¢ Tl onoxyg aedoepl[exXO "] D]OGUUDIDI DOY LAY eduerureyy ST
80 610 9€1 LI 9‘v T dADEN 980eHAN S[PANS (1) tutuind wini3AzAg urefoey] 2
980 650 CI'l ¥l 9 9ALEN sesounun3a’] ‘yuag (1) ¥92993] v1zIqIY o0y oy £7
LSO O0o10  +¥0'1 €1 9‘p dANEBN aeaoeIpIRORUY "L (‘NNOH ) va1apupuiol0d pauuDy edif ¢
61 970 €€T 6T ‘vzl omoxyg BO0BUAN AL W1 % LI (dwn|g) 2suadupiowps wni3(z4Ag [nauref 1z
ATd  %VH %dd 4 sas(] UIsLIQ TR | JWIBU N UIIDS JWweu $3aAdg N/S

N -




v

"~

9098 L€ C'1  2AapeN 3e328IGIMONY) ‘IpuelS (‘PIN) PL4D43D1S DLDUIBDT oe| €
8181 ¢TI ¢l onoxy 3B30E)IGIMONY) "] DHUDADYD DIIpLOUOHY goloy ¢
9L°ST LI Tl onoxg aeaoBIIqQMON)) ‘u0) ("quny [ ) opidsty pspouiuag eIumy [ey) I
sRqui)
g6v Tl 6't onoxg amjBIqE] "] WN21ISDQ WRWII() yspng, 8
L98] Sb Z°‘l onoxg 2B30BOLIR) ] vAvdod parip)) adag L
o'l IS T°1 2AneN  oeddBUBRIBWY "] sno11a3upg snyupsowy yeysre| 9
9I'lT 1S LT1T onoxg JBa0ESNIA "dds psnpy BOY §
6¢£'¢ €I Tl aaneN JBBLY Yooy (ano) vorput pisvao)y nyoey 14
6€S €I 6°CTl eaneN spaoeIaqI3UIZ "] v3uo] pund.ny PnjoH t
L8] Sy L'9PT damEN JeauIureln) 'dds psnquing ysueg ¢
9ct 11 €71 onoxyg aeadelpworg Zo (‘J'1NYIS) snanes ‘TeA "LUd (") Snsowos souvuy ysereuy I
eI T
3C 0 99 T Z°1 onoxg aeadeue|og "] wnnuup wnoisdo?) YOUON i
10z 981 L1z 9€ 6 onoxg aedoRIIA] "] Stddaut DIUOSMDT IPUSYIN 9
z'9 €9 09 01 [ 2AneN aeaorukoody ] SDpUDIDI DSSIAD)) BUOWOIOY S
16 9g g0l 8I ¢ oAnEeN apaoRINY Yoer (*) pionotund vdp.rinpy ey ¢
/'8¢ g th STE  ¥S Z°1 onoxg seoovIny ‘yuumg () wowty snaj) ngo] 1o3ey €
€9 bG z ZI 6°S‘c onoxyg JBIIBA[RIN "] SISUaUIS-DSO4 SNISIQIE] eqQOf rd
Z€l €11 'St sz 71 onoxg apodBRUR[0g "] puaduojaw wnupjosg undag 1
sqnigs
0Tl v2 0 e 47 pcl onoxg aesouiwngda] "] PoIpUL SnpUlDWD | [muaj 1S
80 L0O0 880 II Z°1 2AnEN JeR0RINET  "WLIQH % SN[ X3 SRN "4 (‘H-'d) vjpuwn) wnwownuui) eedll 08
SOl LSO €LT ¥E ‘b7l dAmEN AEdiPd "1 42f1jjaqoyf snsspiog AN 34
T vE v a sas() WIBHO Ajue g Jweu dYNudg Juwreu saadg N/S




