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Abstract

The study described the diversity of plant species (trees, shrubs, herbs and climbers) in Phultala
upazila, Khulna. A purposive sampling methods was employed in the study. A total of 179
(63% native) species were recorded of 71 homegardens of which 68 were tree species, 31 were
shrubs species, 51 were herbs species and 29 were climber species. The homegardens were
cover total area of 3.342 ha. and the average area was 0.045 ha. per homegarden. Among the
findings species seven vulnerable, three near threatened and two are becoming rare. The most
important uses of species were medicinal, fruit and timber. Among the tree species Cocos
nucifera shows height VI (49.75) and Mangifera silvativa shows lowest IVI (0.10), and
according to the relative density most important shrubs, herbs and climber species were
Psidium guajava, Musq paradisiaca and Dioscorea alata respectively. The leading tee family
was found Leguminosae, shrubs family was Euphobiaceae, herb family was Araceae and
climber family was Cucurbitaceae. But according to the individual Palme and Euphobiaceae
was recorded as a leading tree and shrubs family respectively. For trees, the Shanon-winner
index for diversity was 4.25, Diversity index 0.03, Species Richness index 19.16 and species
Evenness index 0.70. For shrub, the Shanon-winner index for diversity was 2.78, Diversity
index 0.02, Species Richness index 10.36 and species Evenness index 0.55. 1 hope that incising
awareness and planting more trees can plays an important role to conserve the plant diversity

in homegardens.
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Chapter: 1

Introduction

1.1 Background and Justification of the study

Homegardens are fundamental to peasant's lives, but they are not only units of production but
are also part of the habitation units of the peasant family (Buylla Roces e/ al., 1989). Although
there are many variations of homegarden design and pattern, the basic features remain the same
(Christanty, 1985). A homegarden usually contains a house, a bare space and a cultivated space.
Usually the cultivated space (the garden) is located surrounding the house, in front of the house
as front yard or behind the house as back yard. The bare space is used for various social and
ceremonial activities. Intensive uses of cultivated space, the multiple functions of farm yard
planting, predominance of root, tuber and tree crops and some of the characteristic train of
traditional homegardens in many parts of the world (Ninez, 1987). The gardens often feature
low capital input and simple technology and arc intensively managed by family labour. Yields
are generally low but stable and sustainable (Fernandes and Nair, 1986; Ninez, 1987;

Soemarwoto, 1987). Personal preferences and attitudes, socio-economic status and culture

often reflect the appearance, structure and function of the homegardens (Christanty, 1985).

Homegardens are often ignored by scientists and developments agents as an important part of
traditional farming systems largely because of their small size and apparent insignificance
(Bunderson et al., 1990). They are often looked at as an example of primitive, undeveloped
agriculture compared to modemn high-yielding technological agrosystems (Michon et al.,
1983). Many studies have reported the existence of homegardens in various region of the world,
but very few studies have adequately analyzed the structure, species composition, diversity and
the management aspects of the homegardens (Millat-e-Mustafa et al., 1996).

Homegardens are a highly efficient from of land use, incorporating a variety of crops with
different growth habits. Almost every author who describes a Homegarden of a particular
country gives a list of the important species found in the garden. There are a variety of methods
in cataloguing plant species. Some authors take individual gardens. For example Mergen

(1987) reported 191 species in one garden in java (the upper limit for number of species in one



garden found in the literature). Other author look at a village as a whole. For example in Java,

500 species were enumerated in a village by Michon (1983).

Species diversity in homegarden can range from less than five (Ahmed and Rahman, 2004,
Come’s and Ban, 2004; Withrow Robinson and Hibbs, 2005; Abdoellah ef al., 2006) to more
than 100 (Mendez et al., 2001; Vogel and Vogle-Lukasser, 2003; Hemp, 2006). In our county

homegarden has a diversified species composition.

Biodiversity is very important issue now. Homegarden have a chance to conserve the
biodiversity. Management of homegarden for biodiversity is very casy and less cost. The first
step in assessing the conscrvation value of homegardens is to undertake a thorough botanical
and structural survey (Kabir and Edward, 2008). Total plant diversity measures the direct
conservation value of homegardens, while structural features may indirectly conserve other
taxa, such as frugivorous birds, reptiles, amphibians, small mammals, or arthropods (Institute

of ecology, 1979; Soemarwoto and Conway, 1992; Grifith, 2000; Montagnini, 2006).

1.2 Objectives

> To assess the plant diversity in homegarden of Phultala upazilla.

 To find out the threats and conservation status of plant species.

1.3 Scopes

» Now a day’s biodiversity is an important Issus. From this research people may know

the plant diversity in Phultala upazilla.
» In this research the species under threats are identificd that can be conserve may be in

situ or ex-situ conservation. So this report can be used for the management of

homegardens.



Chapter: 2

Literature Review

2.1 Evolution of homegarden

History of evolution of homegarden is antiquated and not precise. Most probably, next to
shifting cultivation, homegarden is the oldest land use activity. Homegarden may have evolved
through initiation of cropping intensification to meet demand derived from increasing human
pressure and corresponding shortage of cultivable lands (Kamrul and Nair, 2004). Their
existence was observed to 3000 BC and perhaps 7000 BC (Soemarwoto, 1987). This is
supported by Ramayana and Mahabharata (Based on events that have supposedly happened
around 7000 BC and 4000 BC respectively) two great Indian epics contain an illustration of
Ashok Vatika, an appearance of present homegardens (Puri and Nair, 2004). There have
existence of village forest gardens, a type of homegarden since the tenth century AD (Michon,
1983). Origination of Javanese homegardens is reported as early as the seventh millennium BC
(Hutterer, 1984) and homegardens in Kerala, India are considered at least 4000 years old
(Kumar and Nair, 2004). Finally centuries of cultural and biological transformation and the
accrued wisdom and insights of farmers interaction with environment, without access to outer

inputs, capital or scientific skills was the essence of homegarden evolution.

2.2 Concepts of Homegarden

Homegardens are one of the most elaborate system of indigenous agroforestry, found most
often in tropical and sub-tropical arcas where subsistence land use system predominate (FAO,
1986). Homegarden can be defined as the land surrounding a house, on which a mixture of
annual and perianal plants are grown together with/without animals largely managed by the
household members for own use or commercial purpose. Brownrigg (1985) defined the term
as “a supplementary food production system by and for members of a group of people with
rights to the land, who eat meals together regularly”. Fernandes and Nair (1986) state that the
term home garden can mean anything from growing vegetables behind house to complex
multistoried systems. They defined the term as “land use practices involving deliberate

management of multipurpose trees and shrubs in intimate association with annual and perennial



agricultural crops and, invariably, livestock, with the compound of individual house, the whole

crop-tree-animal unit being intensively managed by family labor”.

2.3 Composition of homegarden

Although no quantitative information regarding species composition in the homegardens is
available in the literature, the studies of Barrau (1961) in the pacific, McConnell and
Dharmapala (1973) in Sri-lanka, Sommers (1978) in Philippines, Michon ef al. (1983) in Java,
Boonkind ef al. (1984) in Thailand have acknowledged the predominance of fruit and food
producing species in the homegardens of the respective countries. Similar observation were
also made by Islam and Ahmad (1987), Khaleque (1987), Akhtar ef al. (1989), Alam et al.
(1990), Dasgupta et al. (1990), Islam et al. (1990), Kar et al. (1990), Khan ef al. (1990), Miah
et al. (1990) Mohin ef al. (1990) at different agro-ecological zone of Bangladesh.

There is a general agreement among author on the complexity of homegardens displayed in
diversity. But most articles seem to reach their conclusion by observation followed by in ference
based on current theories and only a few quantitative information are available in the literature.
Kumar et al. (1994) reported diversity index of 1.129 to 3.016 in different part of Kerala, India.
They concluded that the species diversity of the small gardens was significantly greater than
the medium and large holdings. Christanty (1985) found a diversity index of 2.79 for Javanese
homegardens and 3.7 for Sudanese homegardens. Kumar et al. (1994) noted equitability index
of 0.542 for small, 0.368 for medium and 0.428 for large holdings of the Kerala homegardens.

Many authors from tropical regions describe homegarden on first sight as haphazard, random,
even anarchic and rather poetically, “order in disorder”. Within Kandy Homegardens of Sri-
Lanka, Jacob and Alles, (1987) and Nanayakkara (1990) failed to find any spatial pattern of

species distribution. Tuladhar (1990) also makes similar observation for the homegardens of
Nepal.

In homegarden, the vertical stratification of vegetation has been long recognized as one of its

characteristic features, though the variation of height within any one stratum has led to some

arguments as to the distinctness of the various strata recognized by various authors. Barrau

(1961), Michon (1983), Altieri and Farrell (1984), Femandes e al. (1984), Okafor and

Fernandes (1987), Odulo and Aluma (1990) from various geographical regions give schematic



presentation of vertical structure and observe that the canopies of most homegargens consist of

2-5 layers. Fernandes and Nair (1986) providc a uscful general summary of layers:

<l m  Vegetables, medicinals plants, tubers, roots
1-3m  Foods plants e.g. cassava, banana, papaya, yams
3-5m  Saplings of fruit/timber trees all growing taller
5-10m  Fruit/timber trees, some growing taller

>10m Fruit/timber trees

They stress that layers are dynamic and there is constant recruitment from one layer to another.
Soemarwoto (1987) first analyzed layers in Javaneses homegardens as above, then gave the
percentage the number of the species and numbers of plants contained in each layer, showing
that it was highest in the lowest layer and lowest in the upper layer, thus adding an elements to

the picture of vegetation distribution over the garden as a whole.

2.4 Functions of Homegardens

» Cultivation of useful plants: annuals/perennials (mainly Herb) as well trees and shrubs

» Provision of products for household use and cash income

» Testing site for introduced crops such as introduced banana varieties, apple, grape vine
otc to check their sustainability for large scale cultivation

> Resting area for livestock such as cows, goats, chickens, ducks, pigeons etc
(supplementary activities)

» Provision of fuel wood and timbers tree

» Place for growing and cultivating vegetable crops such as beans, gourds, sweet potato,

taro etc
» Provision of specific dictary considerations for different tribes.

2.5 Role of Homegardens in domestication of wild species

It is observed in Konyak Home Gardens that forest trees such as Aquillaria agallocha some
varieties of bamboo, and fruit trees are successfully domesticated and cultivated. Multipurpose
forest trees are cultivated in the home gardens of Kara (Nair and Krishnankutty, 1984).



2.6 Role of Homegardens in the economy

Homegardens are used widely to supplement outputs from other agro ecosystems, such as Jhum
and terraced fields, by providing a variety of other subsistence and commercial crops. Certain
products are specially cultivated in Konyak Homegardens as they are in great demand for the
local market of Mon town. Recently local communities have started managing their
Homegardens in response to the need of buyers. It is necessary to assess the changing pattern

of Homegardens and its effect on the houschold economy.
2.7 Cultural significance of Homegardens

Rico-Gray et al. (1990) have pointed out that Mayan Homegardens, mainly those of the villages
closer to Merida and other cities, tend to have more ornamental plants and commercial varieties
of fruit trees at the expense of home traditional elements of Homegardens. This changing
pattern of Home gardens and the effect of modern development are interesting aspect of present
cultivation practices. Such an assessment will be helpful for understanding the cultural

significance of Homegardens.

2.8 Management of Homegardens

The management of traditional homegarden management system has evolved as a response to
many factors, cultural, economic and environmental as well as personal preferences (Southern
1940. Since farmers live in intimate contact with their homegarden production system, it is
reasonable to assume that they have detailed knowledge of the components that they manage
in their homegardens and the interaction between them and the local environment. Farmer’s
indigenous knowledge is often characterized as highly specific and context-bound, with
knowledge emerging simply from localized, practical experience (Sconces and Thompson
1994). Local communities in many areas benefit from generation of experience of the
management of complex land use system that take advantage of the benefit of stability and
sustainability associated with complexity. They continuously conduct their own trials,
particularly adopt and adapt technologies to their specific circumstances and spread innovation
through their networks (Comwall et al., 1994). Their experimentation is quicker and more able

to accommodate changing circumstances and diversity than those of research scientists.

Homegardens that they acquired empirically over generations. For example, Michon et al.
(1983) claimed that Javanese farmers have such a thought knowledge of ecology that they can
often choose the correct niche for each plant depending on the gradient of light and humidity
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and this seems to correspond to its ecological niche in the natural forest. In fact, the diversified
structure of homegarden provides knowledge of a broad range of plant species and syslem to
the farmers. Farmers utilized this knowledge to manage plant species with different means of
propagation, life form and origin with a varicty of uses. However, literature provides a little
basis for the management of many authors acknowledge the management skills of farmers in
dealing with the complex homegardens across the world. Management activity of the
homegarden plants, cultural operations such as weeding and pruning, watering and fertilizing,
products and services of the homegardens, labour forces required for homegarden management

and the constraints of the present management system.

Both seeds and vegetative methods are used to propagate plants in the homegardens. Indeed
fruit trees may spring up wherever pcople eat fruits and leave the seeds behind. The farmers
also scatter the seeds or nuts in suitable places. Sometimes bats, squirrels, birds also help in
dispersal. Seedling of valuable species are also used to propagate the plants whenever available.
Some authors (For example, Fernandes ef al., 1984 in chagga home garden) reported that the

farmers also encourage naturally coming seedling of vegetable species to grow.

Pruning is important cultural operation practiced by the farmers for various regions. Buylla
Roces ef al. (1989) mention that in Mexico, the farmers prune tree to increasc fruit production,
to facilitate harvesting of fruits, to avoid conflicts to the neighbors due to excessive lateral
growth of plants and to prolong to life spans of some shrubs and herbs. The farmers of Jessore
district of Bangladesh prune their home garden plants mainly for four regions which in
accordance of preference are: to get more frits, to get more quality fruits, to get fuel wood and

to ensure more space for sunlight (Alam ef al., 1990).

Several authors (e.g. Bompard e al, 1980 from Java; Fernandes et al., 1984 from Chagga
homegardens; Nair and Sreedharan, 1986 and Dadhwall ef al., 1989 from India; Hossain et
al., 1988; Alam et al., 1990 and Miah er al.,, 1990 from Bangladesh and Thaman, 1990 from
the Pacific) report that the farmers generally use farm yard manure and organic
manure/compost for the soil fertility management of their homegargens and application of
chemical fertilizer is very rare and limited to valuable species only during the early stage of the
development and/or during fruiting. Irrigation is done in a very limited scale for very high
valued trees during dry season and/or early stage of establishment of seedling in different agro

ecological zones of Bangladesh (Hossain ef al., 1988; Alam et al., 1990 and Miah er al., 1990).



The management of homegarden requires low labour input as have been reported by several
authors from different countries, e.g. half hours to two hours daily in a 500 m sq. homegarden
of Philippines (Sommers, 1978). Similar range is reported in Indonesia (Haryadi, 1975; Cited
in Christanty, 1985 ); 50 minute per day in a 200 m sq. homegarden in Lima (Ninez, 1985);
35-45 days of family labour per year during the year of homegarden establishment and 17-22

days during subsequent years in Mexico (Buylla Roces et al., 1989).

2.9 Prospects

One of the most striking features of homegardens, observed on all three continents (e.g.
Anderson, 1950 in Guatemala; Kendaragama, 1983 in Sri-Lanka; Michon, 1983; Brierly, 1985
in Grenada; Christanty ef al., 1986 in Java; Okafor and Fernandes, 1987 in Nigeria; Buylla
Roces et al., 1989 in Mexico) is that, due to great diversity of species and their varied biological
cycles, having the effect of staggering production of food crops, small daily harvests can be
made year round for immediate home consumption. The multipurpose tree crops can provided
shade, living fences, fodder and mulch, fuel wood, fruit, timber and poles. Other components
provide food both for home consumption and for sale if a surplus remains, protection against
pests, cash crops, medicines, spices, mushrooms, fibers for ropes and mats and even simply

ornament.

Tropical homegardens have remained sustainable through the ability of farmers to adopt to new
circumstances, species being altered without affecting the overall structure and productivity.
Now a day with the increasing pressure to include cash crops in gardens there is doubt whether
the system is sufficiently flexible to accommodate these changes (Forrester, 1992). One of the
most useful account of change is Soemarwoto article (1987) where his stated objective is not
only to describe the system but also to examine its potential for future development. He
mentions current improvements but then lists a range of threats resulting to the gardens. These
threats are nearly all connected with loss of species diversity. He warns against concentrating
only on the tangible economic and nutritional aspects at the expanse of intangible ecological
and social values. As a result, verity is limited, genetic erosion sets in, losses to pests and
diseases increase and soil erosion becomes a problem, exacerbated by a decline in response to
the availability of chemical fertilizers. Wiersum (1982) emphasizes the rapid changes occurring
now a day, which the previously flexible systems are failing to assimilate. A major threat is
from the pressure of population and modcm agriculture. Increasing in population have led to

diminishing crop diversity as farmers struggle to grow enough staple food crops, though they

8




know diversity confers more advantages. At the same time agricultural development works,
often backed by the government and NGOs, are imposing their single component approach on

many farmers and pressurizing them to change over to mono cropping.

Most authors, however, see a promising future of homegardens, with reservation. On the
evidence from natural forest and homegardens through history, it does seem likely that
diversity contributes to sustainability, therefore, while rescarch is required to establish this
more precisely, more argent research is necessary into increasing production while maintaining
diversity and long term sustainability, perhaps in part by rehabilitating the traditional
knowledge underlying the success of garden up to now (Michon et al., 1983). Ninez (1987)
holds that Homegardens represent one of the last frontiers for increasing food production, and

urges “let the persistence of families all over the globe in growing their own food speak for
itself.



Materials and Method

3.1 Study area

3.1.1 Location

Chapter: 3

The study was conducted in Phultala upazila of Khulna district of Bangladesh. It has 12867
households and total area 56.83 kmZ. Phultala Upazila (Khulna) area 87.41 km?, located in
between 22°54' and 23°01" north latitudes and in between 89°23' and 89°29' east longitudes. It
is bounded by Abhaynagar upazila on the north and west, Dumuria upazila and khan Jahan Ali
Thana on the south, Dighalia and Abhaynagar upazilas on the east. Population Total 177570,
male 92817, female 84753; Muslim 158772, Hindu 18212, Buddhist 489, Christian 14 and

others 83 (BPC 2001).

In this figure, the green color indicate the district, navy blue indicate upazilla and the red mark

indicate the studied homegardens.

Studied Homegarden location in Phultala Upazila, Khulna
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Figure 3.1: Map of study area produced in QGIS
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3.1.2 Climatic condition

The climate of Phultala upazila is tropical to sub-tropical. Generally there are three but main
three season are summer (March to May), winter (November to February) and rainy (June to
October) season. These three seasons are characteristics of Khulna region. Winds are mostly
blowing from north and northwest in the winter, blowing gently at 1 to 3 km/h in northe
central areas and 3 to 6 km/h near the coast. From March to May, violent thunderstorms
produce winds up to 60 km/h. during the intensive storms of the early summer and late
monsoon season, southerly winds of more than 160 km/h cause waves to crest as high as 3

meters in the Bay of Bengal, which brings disastrous flooding to coastal areas of this region

(BBS, 2012).

rm and

3.1.2.1 Temperature

The annual average temperature of Phultala upazila is 26° C. January is the coldest and May is
the hottest month in this region where monthly means varying between 12.4°C in January and
34.6° C in April. The climate of Phultala is quite pleasant with not usually much fluctuation in
temperature in in winter and humid during summer. As the winter season progress into pre-

MONSOON summer season, temperatures start raising up. In some places temperature reach up

to 40° C or more during the summer (BBS, 2012).

3.1.2.2 Rainfall

The annual average rainfall of Phultala is 1986 mm ranging from 1400 to 2600 mm.
approximately 87% of annual average rainfall occurs in the rainy season means between May
to October. The monsoon results from the contrast between low and high air pressure areas
that result from differential heating of land and water. During the hot month of April and May
hot air raise over the Indian subcontinent, creating low-pressure areas into which rush cooler,

and moisture bearing winds from the Indian Ocean. This is the southwest monsoon,

commencing in June and usually lasting through September (BBS, 2012).

3.1.2.3 Humidity
The annual average relative humidity of Phultala is 73%. March is the least humid month
(62%). The relative humidity is 84% during rainy season (June to September) because of heavy

rainfall but in summer season humidity become low.

11



3.1.2.4 Hydrology

The main river of Phultala upazila is Bairab and it has a huge bill that is bill Dakatia. Because
of the bil, seasonal flooding is occurred near the bill. Fish cultivation is the common occupation

is the some part of people near the bill in Damodor and Jamira union (BBS, 2012).
3.1.3 Geology and Soil

Geologically, the Bengal basin is one of the more active tectonic regions in the world.
Sediments deposited by the Ganges-Brahmaputra-Meghna river system have formed Phultala
upazila. These sediments are through to be as thick as 1000 feet. Soils in the delta have some
localized variation, both aerially and stratighaphically but consist primarily of finc sands, silts,
salty sands, sand silts and clayey silts. Remnants of swamp and forest appear in the form of
peat layers in Khulna district. Excavation in this district show wood, trees or other or other
vegetation at depths up to 100 feet below ground surface provides evidence of large scale

subsidence, caused by compaction of recent sediments and possibly by structural down
warping.

According to the report of Bureau of Bangladesh Statics 2012, Bangladesh has three broad
types of soil; flood plain soils (79%), brown hill soils (12.7%) and terrace soils (8.3%). Flood
plain soils are of fourteen sub-types like non-calcareous alluvium soil, calcareous alluvium,
acid Sulphate soil, peat soil, non-calcareous grey floodplain soil, calcareous grey floodplain
soil, grey piedmont soil, acid basin soil, non-calcareous dark grey floodplain soil, calcareous
dark grey floodplain soil, calcareous brown floodplain soil, non-calcareous brown floodplain

soil, brown piedmont soil and black terai soil extended over the floodplain area of the country.

Calcareous floodplain is the basic soil types under this study area (BBS, 2012).

Table 3.1: Soil types different part of Khulna district

Region Soil type

Coastal part of Khulna  Acid Sulphate

Coastal part of Khulna Peat

Other parts of Khulna  Calcarcous Alluvium

Other parts of Khulna  Calcareous gray floodplain soil

Other parts of Khulna Non-calcareous dark grey floodplain soil
Other parts of Khulna  Calcareous dark grey floodplain soil
Other parts of Khulna  Calcareous brown floodplain soil

Source: BBS, 2012
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3.2 Method

3.2.1 Sampling design

The study was conduct Phultala upazilla of Khulna district. Phultala upazila consist of four
union named Phultala union, Damodor union, Atra Gilatola union and Jamira union. Each
union again is composed of nine ward. Each ward is composed of many household. Every
household planted with multistory species plants is called homegarden. From every ward, at
least two homegardens were selected purposively for primary data collection. The plots were

not fixed in size because total homegarden was considered as a plot and the size of each

homegardens was not same.

3.2.2 Field data collection

All species present each sample home garden was recorded by local name and which species

are not identify locally that was recorded by picture. The recorded species later confirm by the

Encyclopedia of Flora and Fauna of Bangladesh, 2008. All individual of trees were counted

and DBH was measured (measure above 1 cm at 1.3 m height) and shrubs were counted the
numbers. The herbs and climbers were just recorded not counted the number due to the

difficulties of differentiated the individuals. The location of each sample home garden was

recorded by GPS.

3.2.3 Data analysis

To analyze the data gathering from 71 HG in Phultala Upazilla, the following parameters
were considered. At first each species from 71 HG was classified into family, Life form (tree,

shrub, herb and climber), origin (indigenous or exotic), local uses, conservation status and

Threat to the Species (on the Bangladesh, Encyclopedia of Flora and Fauna of Bangladesh

2008).

Then Density, Relative Density, Frequency, and Relative Frequency of tree, shrub, herb and

climber were calculated. Trees Dominance, Relative Dominance was also calculated by

estimating tree diameter at breast height, then calculated trees basal area. Finally, tree’s
Importance Value Index (IVI) was calculated by the sum of Relative Density, Relative

Frequency and Relative Dominance. The calculation procedures are as follows
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Density o Number of a Species
Total Area Sampled

Frequency = Area of HG in which a Species occurs
Total Area Sampled

Total Basal Area of a Species
Total Area Sampled

Dominance =

Density of a Specles

Relative Density =
ty Total Density of all Specles

* 100

Frequency of a Species r 0
Total Frequency of all Species

Relative Frequency =

Dominance of a Species . 0
Total Dominance of all Species

Relative Dominance =

Importance Value Index = Relative Density+ Relative Frequency-+ Relative Dominance

The shanon-winner index for diversity (Michael, 1990), Diversity index (Odum, 1971).
Species Richness Index and Species Evenness Index formula (Margalef, 1958) were also

calculated with the help of formula are given below.

1.

The Shanon-winner index for diversity, H = — YR o Pi=*log2Pi

Where, H = Index of Species Diversity

Pi = No. of Individual of one Species/Total No. of Individuals in the Samples
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2. Diversity Index, D = S/N

Where, D = Diversity Index,
S = Total Number of Species,
N = Total Number of Individuals.
3. Species Richness Index, R = (S-1)/In N
Where, R = Species Richness Index,

S = Total Number of Species,

N = Total Number of Individuals of all the Species.

4. Species Evenness Index, E = H/log2 S
Where, E = Species Evenness Index,
H = Shanon-Winner Index of Diversity

S = Total No. of Species.
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Chapter: 4

Result and Discussion
4.1 Results
4.1.1 Species Diversity and Structure

The sample area was 3.14 ha. from a total 71 homegardens in Phultala Upazilla. The average
homegarden area was 0.04 ha. The range of homegarden area was from 0.01 to 0.25 ha. There
was about 179 plant species that was includes 70 families. Among the total findings species 68
were three, 31 were shrubs, 51 were herb and 29 were climber species. Among 179 species,

112 were native and 67 were exotic species.

Table 4.1: Plant species composition and structure in Phultala Upazilla.

No of HG Total HG Area Average HG Range of HG No of
Surveyed Surveyed (ha) Area (ha) Area (ha) Species
71 3.14 0.04 0.25-0.01 179
Components No of No of No of No of No of
Species  Species per  individuals Individuals per  individuals per
HG HG Ha
Tree 68 13 2473 34 740
Shrub 31 4 1532 21 451
Herb 51 4
Climber 29 2

4.1.2 Frequency Distribution of Plant Species

This figure shows the frequency of homegardens in different range of species. Among 71

homegardens the most common range of specics is 16 to 20 species. No homegarden was
found contain less than 6 species. Most of the homegardens contain the species around 11 to

30. Almost 18 homegardens falls within the range. Furthermore 16 homegardens and 17

homegardens have the species no 21-25 and 26-30 respectively.
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Kanthal Artocarpus heterophyllus Myrtaccae 356 421 233 10.10
Khejur Phoenix sylvestris Palmae 259 361 298 9.18
e Aatary zopota Sapotaceae  2.39 522 1.53  9.13
I Borassus flabellifer Palmae 121 229 340 691
List of Shrubs
Local Name Scientific Name Family "D RF
A Psidium guajava Myrtaceae 20.15 10.07
Dumur Ficus hispida Moraceae 16.56 13.19
Kagojilebu Citrus aurantiifolia Rutaceac 921  2.60
Hamjum Polyalthia suberosa Annonaceae 5.99 17.61
Patabahar Codiaeum variegatum Euphobiaceae 592 130
Berachita Pedilanthus tithymaloides Euphobiaceae 537 4250
Vati Clerodendrum viscosum Verbanaceae 4,50 1.04
Daton Glycosmis pentaphylla Rutaceae 443 143
Mehedi Lawsonia inermis Lythraceae 3.44 1.69
Joba Hibiscus rosa-sinensis Malvaceae 341 091
List of Herbs
Local Name Scientific Name Family R.F
Kola Musa paradisiaca Musaceae 13.62
Man Kachu Alocasia macrorrhizos Araceae 10.70
Papaya Carica papaya Caricaceae 9.97
Bas Dendrocalamuslongispathus  Poaceae 5.60
Morich Capsicum frutescens Solanaceae 4.68
Jolpan Kachu Colocasia oresbia Araceae 437
Chotra Laportea cuneata Urticaceae 3.43
Ada Zingiber officinale Zingiberaceae 2.94
Ol Kachu Amorphophallus Araceae 294
paeoniifolius
Gada ful Tagetes erecla Asteraceae 285
List of Climbers
local Name  Scientific Namé Family R.F
Mati alu Dioscorea alata Dioscoreaceae 20.88
Poi-shak Basella alba Bascllaf:eae 11.40
Lau Lagenaria siceraria Cucur}maceae 11.13
Misty kumra Cucurbita moschata Cecuritaceae 11.13
Jarmanilota Mikania cordata Aste!-accae 8.50
Goroch Tinospora crispa Menispermaceae 5.46
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l(akI‘OI Momordica dioica Cucurbitaceae 5.36
Sheem Lablab purpureus Leguminosae 4.06
Bon angur 3.5 3
| kumra Beni ispi .
_E_*E‘__ enincasa hispida Cecuritaceae 2.86

Among 68 tree species the least important tree species are Mangifera silvatica, Garcinia cOWa,
Nypa fruticans. The total 31 shrub Ricinus communis, Impatiens balsamina, and Carissa
carandas are least important species. Sesbania sasban, Curcuma longa, Vitex negundo are
herbs species and Stephania japonica, Ipomoea aquatic, Cuscuta reflexa are the least important

climber species. The least important tree is define based on important value index (IVI). The
given species shows the lowest [VL.

Table 4.3: Ten least Important Species

List of tree
Local Name Scientific Name Family RD RF RDo W
Uri Aam Mangifera silvatica Anacardiaceae 0.04 0.05 001 0.10
Tapol Garcinia cowa Ciusiaceae 0.04 0.06 002 0.2
Golpata Nypa fruticans Palmae 0.04 0.09 0.00 0.13
Dalim Punica granatum Lythraceae 0.04 0.09 000 0.13
Tejpata Cinnamomum tamala Lauraceae 0.04 0.09 003 0.16
Bokulful Mimusops elengi Sapotaceae 0.08 0.07 001 0.16
Sindur Mallotus philippensis Euphobiaceae 0.04 0.09 003 0.16
Chambul Albizia richardiana Mimosaceae 0.04 007 005 0.16
Jarul Lagerstroemia speciosa Lythraceae 0.04 0.11 0.02 0.17
Babla Vachellia nilotica Acanthaceae 004 0.11 0.03 0.8
List of shrubs

Local Name  Scientific Name Family RD RF
Venna Ricinus communis Euphorbiaceae 0.17 0.06
Panchaba . 0.2 006
Dopati Impatiens balsamina Balsaminaceae 028 0.19
Karmcha Carissa carandas Leguminoceae 028 0.19
Bashak Justicia adhatoda Acanthaceae 062 0.13
Hasnfens Cestrum nocturnum Solanaceae 042 0.3
Nayantara Catharanthus roseus Apocynaceae 048 032
Apang Achyrant hes aspera Amaranthaceae 0.49 0.13
Lomfol 057 0.13
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List of Herbs

Local Name Scientific Name Family RF
Dhoncha Sesbania sesban Fabaceae — 0.19
pudraj 0.19
Holud Curcuma longa Zingiberaceae 0.19
Nisinda Vitex negundo Verbanaceae 0.19
Begun Solanum melongena Solanaceae 0.22
Dhona pata Eryngium foetidum Apiaceae 0.22
Soabin Glycine max Leguminasae 0.22
KOChOI'i Colocasia mannii Araceae 025
Kolmi Ipomoea aquatica Convolvulaceae 0.27
List of Climbers
local Name  Scientific Name Family RF
Akhandi Stephania japonica Menispermaceae 0.25
Kolmisak Ipomoea aquatica Convolvulaceae 0.25
Shornolota Cuscuta reflexa Cuscutaceae 0.25
Harjora lota Cissus quadrangularis Vitaceae 0.30
Ballyful Jasminum sambac Oleaceae 0.40
Jinga Luffa acutangula Cucurbitaceae 0.40
Kolasim Canavalia virosa Fabaceae 0.40
Potol Piper sylvaticum Piperaceae 0.70
Aparijita Clitoria ternatea Fabaceae 0.75
Lajjabati Mimosa pudica Fabaceae 0.75

R.D= Relative Density, R.F=

Relative Fre

4.1.7 Species Diversity index

This study shows the resul

every index for tre¢

than shrub species.

Table 4.4: Index of

is higher than s

tree and Shrub

Elements

index
Tree 4.25 0.03
Shrub 0.02

¢ of diversity index only for tree an

hrub. So most of the cases, tree species were dominated

quency and R.Do= Relative Dominance4.1.6

d shrub. In Phultala Upazilla,

Diversity Index Richness index

Shanon-winner

Evenness Index

19.16
10.36

0.70
0.55
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418 Local Uses of Plant Species

The uses of the plant were recorded based on the Encyclopedia of Flora and Fauna of
Bangladesh 2008 and Kabir and webb (2008). According to this, most of the species were used
as medicinal purpose and another leading uses were fruit, timber and timber beam. In
homegarden. a large number of species were used as a vegetable and ornamental purpose.

Among 179 species, 37 species were used as ornamental purpose and 28 species were used as
vegetable.
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Figure 4.10: Local Uses of Species

4.1.9 Threats and Conservation Status of Plant Species

4.1.9.1 Threats of Plant Species

According to Encyclopedia of Flora and Fauna of Bangladesh (2008), most of the species were
least concern but only few of the species lost their habitat and some of the species are threats
for the medicinal uses. The highest numbers of species were found that was no threats. A total

of 66 species were found in no threats followed by no major threats is known 50, no apparent
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.ats 1s known 22, deforestati .
threats forestation and habitat loss] 0 species. All other ¢ less than 10
. auses are less than
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Habitat loss
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No Apparent Threat is Known
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Causes of Threats

'
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Figure 4.12: Threats of Plant Species

4.1.9.2 Conservation Status

79 species most of the species were found in least concern (143 species). Among the

Atotal |
luated, 3 were near threatened and 2 species

rest species, 8 were vulnerable, 4 were not eva

were conservation dependent and not evaluated but seem to be rare.

Least Concern But gradually..
NE But seem to be rare
Conservation Dependent
Near Threatened
Not Evaluated (NE)
vulnerable

\\\u'
x

2 4 6 8 10
No of Species

o

Conservation Status

Figure 4.1 |: Conservation Status of Species
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4.2 Discussion

4.2.1 Species diversity

in Bangladesh, the forest coverage is not sufficient in proportion to our demand. The
pomegardens are plays an important role to fulfil the demand of forest. The homegardens also
conserve biodiversity. According to some published study agroforestry system, such as mixed
shape coffee production (Perfecto et al., 1996) or Indonesian agroforests (Thiollat, 199 5), can
contain significant level of both plant and animal biodiversity (Grifith, 2000; Montagnini,
2006). In Bangladesh and worldwide many article were published about homestead
agroforestry. Compared to other published across the world and Tropical and subtropical Asia,
Homegardens in southwestern Bangladesh exhibited high species richness (Kabir and Webb,
2008). Globally (Karyono, 1981; Padoch & De Jung, 1991; Socmarwoto & Conway, 1992,
House & Ochoa, 1998; Jensen, 1993) shows higher homegarden plant species diversity.

The study of southwestern Bangladesh (Kabir and Webb, 2008) shows the most important
trees. shrubs, herbs and climber species in homegarden based on RF. The study of homestead
in offshore island in Bangladesh (Alam and Masum, 2005), they don’t show the important
species. In this study the important tree, shrubs, herbs and climbers are organized based on
IVL

The list of most important species is almost same compared with the study of southwestern
Bangladesh (Kabir and Webb, 2008) and my study. However, the list of southwestern
Bangladesh (Kabir and Webb, 2008) bascd on RF and my study based on IVL.

In Phultala Upazilla, Mangifera silvatica, Garcinia cowa, Nypa fruticans are some least

important tree species. Ricinus communis, Impatiens balsamina, Carissa carandas are some
b

least important shrubs species, Sesbania seshan, Curcuma longa, Vitex negundo are some least

important herbs species and Stephania japonica,
es. The other study about homegarden biodiversity I was not found

Ipomoea aquatic, Cuscuta reflexa are some

least important climber speci

the list of least important Species:

In prospective of our country Compared to that study (Kabir & Webb, 2008; Millat-e-Mustafa,

etal., 1997; Alam & Masum, 2005), R
Khulna. The number of plant species (excluding vegetable species) in this study area higher

my study shows more species richness in Phultala upazilla,
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han those found in homesteads of Tangail (52 spp), Ishurdi (34 spp), Jessore (28 spp)s

pawakhalt (20 spp) and Rangpur (21 spp) district respectively. Millat-e Mustafa, 1997 found
92 pcrn'nni.’ll plant species in one study conducted in different part of the country. Alam &
nasum. 2005 found 142 species in Sandwip upazilla (the offshore island). Various Macro and
Microenvironment factors of the homestead, need and choice of the family influenced the

distribution of the plant species. That is why the species composition varied from one location

o another location and from one farm culcgory to another. In my s[udy area, all the

Homegardens contained many tree species than other plant species. The average plant species

per Homegarden was 23 in which 13 were tree species. Therefore, tree species always

dominated in Homegardens of Phultala upazilla as well as all over Bangladcsh.

4.2.2 Diversity index

Data obtained from Shanon-Winner Species Diversity Index (4.25) show higher value than
shrubs, which represents higher dominancy of tree species with more diversity. For shrub, herb
and climber species, plant diversity was always less than tree specics. The calculated value of
Species Richness Index and Species Evenness Index was 19.16 and 0.70 respectively for tree
that represent the more species richness of tree and more evenly the total number of individuals
is distributed among all possible tree specics. Species Richness Index and Species Evenness
Index for shrub 10.36 and 0.55. Therefore, we can see that all the plant species in Phultala
upazilla showed more species richness and more evenly, the total number of individuals is

distributed among all possible plant species.

4.2.3 Local uses

Most of the species grown in homegarden are used as medicinal, fruit and ornamental purpose.

According to Kabir and Webb (2008) the most common use of homegarden, species are food,

medicinal, fuelwood omamental and commercial purpose. That is almost same as my study., In
Phultala upazilla the cultivations of fuel wood species in homegardens is almost negligible for
the other sources of fuel. Some important uscs of homegardens species that is not given the
Other study such as the uses as vegetables, coloring materials, fodder, spice etc. While larger
farmers thought of fruits for long-term benefit, they did not take care the neighbor’s

inconvenience from shade (Aktar et al., 1989).
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2 4 Cnnser\'ation status

. sh d th reats an

his study showed (he threats and conservation status of species. Most of th dy abo

(Kabir and Webb, 2008 Mostof the sty S0
and Masum & Alam, 2005), listed the IUCN red list but

oo study Encycl i
in this study yclopedia of Flora and Fauna of Bangladesh (2008) was used to evaluate

home gardt‘ﬂ

__ervation status. Here w

consert € can see that most of the species of Araceac family are vulnerable

and very few of the specics are near threatened. On the other hand, most of th i least
) e species are leas

concern and some of no concern.

The challenge of ex-situ conservation of plants in Homegardens can be tackled on three fronts.

First. Homegardens need to be made aware of the status and rarity of the species they may have

on their property; such awareness could result in localized efforts to conserve raré native

species by promoting use that is more widespread. Awareness building campaigns, publications
and educational programs are methods to increase public support for using native species in
as well as our biodiversity,
and NGOs can

o the

Homegardens (Trewhella et al., 2005). To conserve those species
ple to plant those species more and more. Second, Government
se species. They supply indigenous species seedling t
ate them to plant those species and say about

ose species is very low because

encourage peo
do lot of thing to conscrve tho
farmers in regular basis and NGOs people motiv
the abundance and frequency of th
s is not viable. So artificial regeneration is

methods such as hand pollination could be crucial in maintaining genetic
ential of those species. To conserve our plant biodiversity as well as

abitat loss, over-cxploitation,
our biodiversity, local peop

its importance. Finally,
necessary. Intervention

germination of those specie

diversity and
regeneration pot
biodiversity; deforestation, h

controlled. Therefore, to conserve

indiscriminate felling etc should be

le, Government and NGOs

collaboration is very much important.
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Chapter: §

CONCLUSION AND RECOMMENDATIONS

Hnmegarden is an important parts of our forest area. Indirectly homegarden plays a role of
el forest. It also conserves biodiversity. Tropical homegardens can support the
conservation the biodiversity. Sometimes homegarden plays a role for ex-sifu conservation.
Therefore, for any balance environment, homegarden is very important. The result of this study
chown that the remarkable numbers of species is threatened due to the deforestation and habitat
lost. For those species, homegarden may be a habitat. Majority of the species frequency is very
low, for this, we can increase the frequency by homegardens. Among the finding species, some
are vulnerable and some are near threated. We can conserve this vulnerable species by means
of cultivation homegarden. Government and NGOs can introduce those important species to
the local people. They can motivate the farmers about the positive aspects of biodiversity and

plants.

This study was conduct only one Upazilla, in this Upazilla Atra Gilatola union is mainly
residential area, and most of the area is covered by mills. Therefore, the sample of this union
is very low. I used Encyclopedia of Flora and Fauna of Bangladesh 2008 for the identification
of threats and conservation Status of species. [UCN red list should be used but I could not
found the update version of the IUCN red list. I hope that further study in this area, those

limitations will be minimized.
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