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Abstract

Fruit diversity is essential to fulfill the diversified nutritional requirement as well as to
conserve the genetic resources and environmental balance. The target of this study was to
investigate the diversity of fruit species in the Haor homestead and to explore the relationship
between growers characteristics and fruit diversity in their homestead. The study covered 300
homesteads from five unions Ajmirigonj Upazila of Habiganj District. The information’s
were collected by using structured questionnaires, formal and informal interviews, field
observations and group discussion with the homestead fruit grower. The observation revealed
that age of the respondents and age of the homestead has no relationship with the fruit
diversity, while education, family size, occupation of the respondents, area of the homestead,
fruit area in the homesteads have low and positive relationship with the fruit diversity. Yearly
income has low and negative relationship with the fruit diversity but not significant.

Key words: Haor areas, Homestead, Adoption, Fruit diversity, and Correlation

Introduction

Bangladesh is rich in biodiversity. Fruit adds diversity to diets and is a major source of vitamins and
antioxidants necessary for healthy human populations. For balanced nutritional needs sufficient fruit
intake is necessary. Every season has its special fruits in Bangladesh. Even though having this
situation, our fruit production is not sufficient to meet up our nutritional need. During last five
decades population of Bangladesh increased from 75 million to 152.81 million (BBS. 2011.
Simultaneously food grain production increased from 10 million to about 32 million tons (BBS.
2011). Fruit production did not increase at the same rate. The minimum dietary requirement of fruit
per day per person is 85g. But our availability is only 30-35g. In view of the fact, the consumption
and availability of fruits is very negligible.

Over the past few decades biodiversity became the issues of global anxiety for its rapid reduction
worldwide and interestingly, most of the economically poorest countries holds the majority of the
world’s biodiversity (Zaman, 2010). So far, there is no or very minimum assessment of fruit diversity
in homesteads has been done in Bangladesh. There are 25.53 million homesteads in our country
(BBS, 2011). These homesteads are the main source of fruits. It is supposed that the poorest people of
those poor countries, who depend upon local ecosystems for their livelihood, are somehow
responsible for the degradation of biodiversity and will mostly be affected by the consequence of this
biodiversity loss (CBD, 2006; 2007).

Fruit diversity in homestead is necessary (Sellathurai, 1997). Considering the harvesting period, a
rural family can easily get year round fruit supply as well as more production of fruit from their
homestead by plantation of diversified fruit trees in planned way. Therefore, the main purpose of this
investigation was to know the diversity of fruit species in the haor homestead and explores the
relationship of homestead fruit growers’ characteristics with the fruit diversity.
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Instructor, Department of Agricultural Extension (DAE), Ministry of Agriculture, Bangladesh

1



Haque et al.

Materials and Methods

Field investigations were carried out in 300 homestead of Ajmiriganj upazila of Habiganj District
over a period of six months from April to September, 2011. The location lies in between 24°30' to
24°38' North latitude and between 91°10' to 91°22' East longitude and falls under AEZ-21 of
Bangladesh. The maximum and minimum temperatures are normally recorded 33.2°C and 13.6°C,
respectively. The soil p" of this area ranged from 6.6-8.3 and the organic matter content ranged from
0.6% to 2.3%.

The homesteads were selected from five unions for data collection. Information’s were collected from
primary and secondary sources. These were complied by survey as well as non-survey methods. Data
for fruit diversity of the homestead were collected using pre-tested questionnaire. There were, name
and numbers of fruit species, demographical characteristics of the homesteads and socio-economic
information. Seven characteristics of the homesteads and their owners were selected as independent
variables of this study.

Age, education, family size, age of the homestead, area of the homestead, fruit area in the homestead
and income were considered as the independent variables of the study which were measured based on
standard scoring technique. Homestead fruit growers liking were measured by ten varieties of fruits,
which they like to plant in their home garden. Large canopy fruits trees are not very easy to plant in a
small home garden but most of the homesteads were seen to fond of some common fruits.

Microsoft Excel programs were used to process all collected information. SPSS (Statistical Package
for Social Science) software (Ali, 1993) was used to estimate the descriptive statistics of the data.
Qualitative data were quantified by means of suitable scoring techniques. The statistical measures
such as number and distribution were used for describing the variables of the study. In order to
explore the relationships of the selected independent variables with the fruit diversity in their
homestead, the Pearson’s products moment correlation was computed at 5% and 1% level of
significance.

Results and Discussion

Age of the homestead fruit owners was found to range from 8 to 95 years (Table 1). The average age
was 45.66 years with the standard deviation of 13.706. Based on their age, the homestead fruit
growers were classified into five categories as shown in Table 1. It was observed that 39.3% of the
homestead fruit growers belonged to the middle age, while 34.3%, 15.7% and 9.7% belonged to
young age, early and pre-old age categories, respectively. It indicates that 73.6% of the growers
compressed either the young or middle aged categories. The average education score was found 2.54
with standard deviation 0.803. Based on education score, the growers were of four categories as
shown in Table 1. The table shows that, about 8.3% of the homestead fruit growers had no education,
41.0% have primary education, 39.3% had secondary education and about 11.3% had college and
above education level. In two different studies (Bashar, 1993 and Ali, 1993), it was also found that the
highest number of cane growers were in secondary education group. These findings indicate that in
the study area, the literacy rate is higher than the national average which is 44.1% (UNDP Human
Development Index-HDI, 2011). The average family size of the homestead fruit growers was found
7.73 with the standard deviation 5.08. On the basis of their family size, the farmers were classified
into five categories (Table 1). It was observed that 19.7% of the growers belonged to the “very small
family” category compared to 39.7% who belonged to “small family” category and 11.00% to “large
family” category (Table 1). These findings indicating that about 59.4% of the homestead fruit growers
had small to medium family size. It was observed that more than 70% of the growers had either
medium or large family (Bashar, 1993). Such findings indicate that existence of large family is not
encouraged now in the community.
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Average age of the homesteads was found 83.77 years with the standard deviation 91.50. Based on
their age, the homesteads were classified into five categories (Table 1). It was observed that 19.7% of
the homesteads were pre-old age, while 17.7%, 24.0% and 8.7% belonged to middle age, young and
old age categories respectively. This depicts that young aged homestead is playing a vital role in fruit
cultivation practices in the study area. Average homestead size was found 25.79 decimals with a
standard deviation of 36.62. The homesteads were classified into five categories (Table 1). Table
showed that about 25.0% homesteads were small, 19.7% were large and 8.3% had very small in
homestead. The majority of the growers (63.30%) had the small to medium sized homestead. In
respect of highest proportion, similar findings were reported by Ali, 1993 and Bashar, 1993. Average
fruit area was found 2.772 decimals with a standard deviation of 3.59. The growers were classified
into four categories according to their homestead fruit areas (Table 1). 22.7% of the growers had very
low area for homestead fruit cultivation followed by small area (25.00%), medium area (17.7%) and
large area (9.00%).

Table 1. Summary of personal characteristics of the respondents

Variables Measurement |Observed |Categories Respondents |Respondents % | Mean SD
Unit range number
Age Years 8-95 Early age (Up to 30) 47 15.7 45.66 13.706
Young age (31-45) 103 343
Middle age (46-60) 118 39.3
Pre-old age (61-75) 29 9.70
Old age (More than 75) 3 1.0
Education Year 0-16 Iliterate(0) 25 8.3 254 0.803
Primary(1 to 5) 123 41.0
Secondary(6 to 10) 118 39.3
Collage& above(above 10) 34 11.3
Family size  No. of 1-65 Very small (Less than 0.50) 59 19.7 7.73 5.08
members Small (0.51-1.00) 119 39.7
Medium (1.1-2.00) 66 22.0
Large (2.10-3.0) 33 11.0
Very large (More than 3.0) 23 7.7
Occupation ~ Obtained 1-4 Agriculture 201 67.0 1.48 0.824
number Business 70 23.3
Service 19 6.3
Others 10 34
Age of the Years 1-500 Early age (Up to 20) 90 30.0 83.77 91.5
homestead Young age (21-50) 72 24.0
Middle age (51-100) 53 17.7
Pre-old age (101-200) 59 19.7
Old age (More than 200) 26 8.7
Area of the Decimals 0.50-400 Very small (Up to 10) 25 8.3 25.79 36.6
homestead Small (11-30) 75 25.0
Medium (31-50) 115 38.3
Large (51-100) 59 19.7
Very large (More than 100) 26 8.7
Fruitarea of  Decimals 00-28 Very small (Less than 0.50) 68 22.7 2772 3.59
the Small (0.51-1.00)
homestead Medium (1.1-2.00) 75 25.0
(Dec) Large (2.10-3.0) 53 17.7
Very large (More than 3.0) 27 9.0
77 25.7
Yearly Earned 00- 0 223 74.3 2096.67 7899.7
income money (Tk) 60,000  500-5000 56 18.7
5001-25000 11 3.6
25001-50000 5 1.7
More than 50000 5 1.7
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The majority (47.7%) of the growers had either small or very small area for fruit cultivation in the
haor homestead. Alam et al. (2005) and Uddin et al. (2002) observed that fifty percent of the
pineapple growers had big area for pineapple cultivation followed by media area (35 percent) and
small area (15 percent). The annual income from fruit was determined by adding his income from
different types of fruit. The score was expressed in the amount of money. The range of annual income
from fruit score was 0 to 60000 with an average of 2096.67 taka and standard deviation 7899.70. On
the basis of annual income, the respondents were divided into five categories (Table 1). A large part
(74.3%) of the growers had no income from homestead fruit, and 1.70% of homestead fruit growers
were under growers in as high income 3.60% under medium income group and about 18.70%
respondent under lower income. It was found that the majority of the sugarcane and banana farmers
belonged to the medium income group (Bashar, 1993). Where as in the study area, it was observed
that almost 87.50% respondent were in the group of lower and very lower income from fruit.

Table 2. Distribution of various fruits species in the study area

Name of fruit species Total homestead Frequency Percentage
(%)
Coconut 300 242 80.67
Mango 300 238 79.33
Guava 300 191 63.67
Papaya 300 155 51.67
Betel nut 300 140 46.67
Black berry 300 126 42.00
Banana 300 108 36.00
Lemon 300 108 36.00
Jackfruit 300 79 26.33
Indian jujube 300 67 22.33
Carrabolla 300 60 20.00
Olive 300 49 16.33
Hog plum 300 47 15.67
Indian apple 300 46 15.33
Custard apple 300 45 15.00
Elephant apple 300 38 12.67
Litchi 300 38 12.67
Pomegranate 300 27 9.00
Wax jumbo 300 12 4.00
Palmyra palm 300 10 3.33
Date 300 9 3.00
Tamarind 300 8 2.67
Velvet apple 300 7 2.33
Orange 300 6 2.00
Indian Goose Berry 300 3 1.00
Gooseberry 300 2 0.67
Burmese grape 300 2 0.67

Fruit diversity of homestead mostly depends on homesteads liking. In the study area, it was mentioned
through individual respondent by the name of five fruits. In the study, it was seen that mango (79.33%)
and coconut (80.67%) are the most common fruit species which is preferred by the respondent,
followed by Guava (63.67%), Papaya (51.67%), Betel nut (46.67%) Black berry (42.00%), Banana
(36.00%), Lemon (36%), Jackfruit (26.33%) and Jujube (22.33%) likings from the respondents. The
likings of fruits at the homesteads are presented in Table 2.

The homestead fruit growers were asked about the problems faced by them in fruit cultivation.
Various kinds of problems were identified (Table 3). Lack of improved plant species was the most
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serious problem as cited by the growers. Almost 90.33% respondents told it as a great problem. It was
observed that there is no modern nursery in Ajmirigonj upazila. For this reason most of the people
make seedlings in their own home or collect from other local sources. Lack of knowledge was serious
problem (85.67%) to the growers. Attack of insect and disease (84.67%) was identified as another
serious problem by the respondents. Due to flood the plants died was a big problem (40.67%) in fruit
cultivation. Most of the areas of the homesteads are used as homesteads, ponds, dairy, poultry etc.
Lack of enough storage capacity was seen an important problem for the study area. There is no
modern cold storage to preserve the fruits. Therefore, fruits cannot be stored in off season. Lack of
activities by the agricultural officers was mentioned as a problem. They spend most of their times in
field crop cultivation. They don’t have any special program for fruit cultivation.

Table 3. Problems faced by the farmers in the study area

Problems | Frequency | Percentage (%) | Rank
Lack of improved plant species. 271 90.33 1
Insect and disease attack 254 84.67 3
Cattle raid. 147 49.00 6
Garden space at home for less. 193 64.33 4
Training does not need to be. 257 85.67 2
Lack of balanced fertilizer, organic fertilizer and 192 64.00 5
pesticide application.

Plants died for flood 122 40.67 7

To ascertain the relationship between the selected characteristics of the homesteads and fruit diversity
in their homestead, correlation analysis was used. The relationships regarding the above aspects were
depicted in Table 4. The relationship between age of the respondents and fruit diversity in their
homestead was found to be ‘r’ = 0.000 (Table 4). The findings demonstrated that the age of the
homestead head had no relationship with the fruit diversity in their homestead. The co-efficient of
correlation between education of the homestead head and fruit diversity were found to be 0.081
(Table 4). Haque et. al. (2004) and Alam (2005) also found similar results. The relationship between
occupation and fruit diversity in their homestead was found to be 0.063 (Table 5). The relationship
between age of the homestead and fruit diversity in their homestead was found to be ‘r’ = 0.000
(Table 4). The findings showed that the age of the homestead had no relationship with the fruit
diversity in their homestead. The relationship between homestead size of the farmers and fruit
diversity in their homestead was found to be 0.053 (Table 4). The relationship between area under
fruit cultivation and their fruit diversity was found to be 0.063 (Table 4). The findings revealed that
the area under fruit cultivation had no significant relationship with the fruit diversity in homestead and
a large area under fruit cultivation cannot ensure a good fruit diversity.

Table 4. Relationship between the selected characteristics of the respondents and fruit
diversity in their homesteads

Dependent variables Independent variables Fruit diversity in homestead
Fruit diversity Age 0.000 ™

Education 0.081"™

Family size 0.070 ™

Occupation 0.063™

Age of the homestead 0.000 ™

Area of the homestead 0.053 ™

Yearly income from the fruit -0.040 ™

Fruit area 0.063 ™

*=Significant at P<0.05; **=Significant at P<0.01; ns = Not Significant

Based on the above findings, it may be concluded that age of the respondents and age of the
homestead has no relationship with the fruit diversity, while education, family size, occupation, area
of the homestead, fruit area of the homestead have low and positive relationship with the fruit
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diversity but not significant. Income showed negative correlation with the fruit diversity. The
independent variables should pay more attention to address these issues properly for making the
homesteads of fruit growers sustainable. Fruit diversity of the homesteads should be increased to
fulfill the nutritional needs as well as to conserve the genetic resources and environmental balance.

Acknowledgements: The authors Acknowledge to BAS-USDA for their financial support under
‘Modeling of Year Round Fruit Production at Haor Homestead’ Project fellowship in conducting the
present research.
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1.0 Introduction

Plant biodiversity is the plant genetic wealth of a country. The tropical forest is the richest in Plant
biodiversity. In Bangladesh was 11.08% in 2010, which is far below then the international
standard, 25%. Bangladesh has 26.41 million homesteads occupying 0.748 million hectares of land.
Homestead represents a land use system involving purposeful management of multipurpose trees
and shrubs in intimate association with seasonal vegetables [1]. Economically and genetically
important materials selected by both human and nature, adapted in the environment are the
components of homesteads. From the conservation point of view, homesteads are the in situ
conservation sites of wide range of plant biodiversity [2].

The haor homesteads are on raised lands, small in size and number of householders live in one
homestead. The lowest and the highest temperatures in the Haor area are generally recorded

13.6°C and 33.2°C respectively. Considering the above facts the study was undertaken to:
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» To examine the plant biodiversity existed in the homestead of the Ajmiriganj Upazila of
Hobigonj district AEZ-21 [3] in Bangladesh.

» To assess the inter species diversity of different plant groups.

» To assess the prevalence of different plant species in the Haor homesteads.

» To know the contribution of different plant species to the diversity.

2.0 Materials and Methods

The location of the study area was five unions of Ajmirigonj haor Upazila of Hobigonj district. Sixty
selected homestead of each union were surveyed through formal survey and focused group
discussions. Data for plant biodiversity of the homesteads were collected using pre tested
questionnaires from the family members. Data were collected mainly on name and number of the
plant species and name and number of major morph types of fruits, timber, and summer & winter
vegetables. Plant biodiversity was described as species richness, inter species diversity, relative
prevalence of species, distribution of the species in the homesteads and contribution of the species
in the diversity.

Species richness

Species richness measures the number of species within an area. Homestead plants of the five
locations were grouped into four categories namely fruits, timber (non-fruit tree), summer
vegetables and winter vegetables. Proportions of different plant groups were also calculated.

Inter species diversity
The most commonly used formula of calculating inter species diversity ‘Simpson index (D)’
suggested by Simpson (1949) [4] was used in this study which was as follows -

D=1-P;2
Where, Pi is the proportional abundance of the ith species such that
Pi = Ni/N

Ni = Plant population of ith species and
N = N1+N2+N3+...+N, where n is the number of species

Relative prevalence (PR) of species
Relative prevalence (RP) of species was calculated by using the following formula:

PR = Population of the species per homestead x % homesteads with the species.
These relative prevalence values were used to rank the species in different regions according to
Millat-e-Mustafa (1997) [5].

3. Results and Discussion

Species richness

Almost all the homesteads had mixed vegetation with various annual and perennial trees and
seasonal vegetables. More than 84 useful species were identified. Among them 33.33% were fruit,
28.57% were timber, 22.62% were summer vegetable and 15.48% were winter vegetable species
(Table 1). The distribution pattern of the plant species was influenced by macro and micro
environmental factors of the homesteads and needs of the family members [6]. Mannan (2000) [2]
reported that 114 useful species were identified in his recent study in the three regions of
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Bangladesh. Zaman et al, (2010) [7] reported only 28 tree species in his study in the plain area of
Barind tract. Rahman et al, (2009) [8] found less number of species in each of his 3 study locations.
Millat-e-Mustafa (1997) [5] identified 92 perennial plant species at 4 sites of the country. Islam
(1998) [9] found 77 species in his study of homestead-agro forestry at Rangpur. Sellathural (1997)
[10] found 237 useful species in Yatinuwara area in kandy district of Sri Lanka. Bashar (1999) [11]
identified 136 useful species in the homesteads while surveyed in Gazipur.

Tablel. Species richness of different plant groups at Ajmiriganj haor upazila of Hobigonj district in

Bangladesh
Region Fruit Timber | Summer Winter Total
species | Species | vegetables | vegetables

Ajmirigon;j 25 19 15 10 69
Kakailcheo 28 24 19 12 83
Bodolpur 27 22 18 10 77
Jolshukha 24 25 16 11 76
Sibpasha 26 20 14 13 73
Average 26.00 22.00 16.40 11.20 75.60
All 28 24 19 13 84
Percent 33.33 28.57 22.62 15.48 100.00

Inter-species diversity

Species diversity index is a measure, which renders considerable ecological insight [12]. Simpson
index of species diversity (D) varied among the different groups of plant species. Diversity was
found higher for fruit species (0.799) in the homesteads of the study area followed by timber
species and winter vegetables (0.798) and summer vegetables species (0.797) (Table 2). Basher
(1999) [11] and Alam et al, (2005) [13] found higher diversity in fruit species. But the values were
higher than the present findings.

Table 2. Inter species diversity of different plant groups at Ajmiriganj upazila of Hobigonj district in

Bangladesh
Fruit Summer winter

Region species Timber species | vegetables vegetables | Total
Ajmirigonj 0.963 0.970 0.967 0.968 0.967
Kakailcheo | 0.954 0.952 0.946 0.954 0.952
Bodolpur 0.957 0.960 0.952 0.968 0.959
Jolshukha 0.966 0.948 0.962 0.961 0.959
Sibpasha 0.960 0.967 0.971 0.946 0.961
Average 0.960 0.960 0.959 0.960 0.960
All 0.799 0.798 0.797 0.798

Diversity index varied with different plant groups as well as different regions. Higher diversity
(0.967) was found at Ajmirigonj union followed by sibpasha (0.961). The lowest was found in
Kakailchey union (0.952). These values were higher than that of keralla homesteads [14]. So,
Bangladesh has the moderate to higher inter species plant biodiversity in the haor homesteads.

Relative prevalence of species
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Fruit: Among 28 fruit species, common at all regions, betel nut was found most prevalent in the
study area. On the basis of mean dominance, betel nut, banana, mango and coconut ranked top
followed by papaya, guava and jackfruit. Chowdhury and Satter (1992) [15] found coconut as the
most prevalent among the fruit species followed by jackfruit, date palm, banana and mango (Table
3). The least ranked fruit species were Burmese grape and Gooseberry. But Rahman et al,( 2009)
[8] found mango as the most prevalent among the horticultural species followed by guava, jackfruit,
coconut and jujube.

Table 3. Relative prevalence of species found in the homestead of Ajmiriganj Upazila of Hobigonj
district in Bangladesh

Name of species All Name of species All Name of species All
Fruit species
Betel nut 115. | Elephant apple 3.942 | Carrabolla 0.59
(Areca catechu) 1 (Dillenia indica) (Averrhoa
carambola)
Banana 74.3 | Olive(Elaeocarpus 3.888 | Date 0.49
(Musa sp) 6 floribundus) ( Phoenix sylvestris)
Mango 63.5 | Indian apple 3.834 | Velvet apple 0.43
(Mangifera indica) 6 (Aegle marmelos) (Piospyros discolor)
Coconut 61.9 | Litchi 3.294 | Orange 0.32
(Cocos nucifera) 4 (Litchi chinensis) (Citrus chrysocarpa)
Papaya 30.2 | Hog plum 3.132 | Palmyra palm 0.27
(Carica papaya) 4 (Spondias dulcis) (Borassus flabellifer)
Guava 25.4 | Custard apple 2.916 | Indian Goose Berry | 0.16
(Mangifera indica) 3 (Anona squamosa) (Phyllanthus 1
embelica)
Jackfruit (Artocarpus 17.9 | Pomegranate 1.944 | Burmese grape 0.11
heterophyllus) 3 (Punica granutum) (Baccaurea 3
ramiflora)
Lemon 15.2 | Wax jumbo 1.944 | Gooseberry 0.11
(Citrus limon) 3 (Syzygium (Phyllanthus acidus) | 2
samarangense)
Black berry 14.3 | Tamarind 0.864 | Pomelo 0.11
(Syzygium cumini) 1 (Tamarrinbus (Citrus maxima) 1
indica)
Indian jujube 7.93
(Zizyphus mauritiana) | 8
Timber species
Mahgany 64.1 | Teak Tree 0.863 | Silk cotton 0.06
(Swietenia mahogany | 7 (Tecktona grandis) (Bombax ceiba) 0
)
Golden Shower 41.4 | Krishnachura 0.644 | Indian Gum Tree 0.02
(Acacia auriculifomis) | 2 (Delonix regia ) (Acacia arabica ) 0
Indian Red Wood 9.82 | Margosa Tree 0.622 | Gamar 0.02
(Dalbergia sissoo) 1 (Azadirachta (Gmelina arborea) 0
indica)
Coral Tree 7.36 | Chapalish 0.541 | Ipil-ipil (Leucaena 0.01
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Name of species All Name of species All Name of species All

(Erythrina orientalis) | 2 (Artocarpus leucocephala) 0
chalasha)

Rain Tree 6.18 | Royal Siris 0.344 | Jarul (Lagerstromia | 0.01

(Albizzia saman) 3 (Albizia julibrissin) speciosa) 0

Eucalyptus 4.19 | Palash 0.283 | Champa 0.01

(Eucalyptus 2 (Butea (Mechelia 0

camaldulensis) monosperma) champaka)

Yellow cassica 2.13 | Kadamba 0.194 | Fig 0.01

(Cassica siamea) 1 (Neolamarckia (Ficus glomerata) 0
cadamba)

Arjun 0.92 | Bengal fig 0.093

(Terminalia arjuna) 2 (Ficus bengalensis)

Timber: Among the 23 timber species, common at all regions, Mahagani was found most prevalent
at Kakailcheo and akashmoni at both Kakailcheo and Jolshukha (Table 3). Anam (1999) [16] found
koroi as the most prevalent among the timber species followed by raintree, akashmoni and
mehogoni.

Summer Vegetables: Out of 17 summer vegetable species, common at all regions, brinjal was
found most prevalent at Ajmirigonj and Ridge gourd, Sweet gourd was at Jolshukha (Table 3). On
the basis of mean dominance rank, brinjal occupied top position followed by Ridge gourd, sweet
gourd, Snake gourd and White gourd. The least ranked species was kach kolo. Momin et al. (1990)
[17] found country bean and bottle gourd as the most prevalent vegetable species in the
homesteads.

Winter Vegetables: Out of 12 vegetable species, common at all regions, Red amaranth, Potato and
spinach was found most prevalent Jolshukha (Table 3). On the basis of mean dominance rank, Red
amaranth occupied top position followed by Radish, Cabbage, Potato and Indian spinach. The least
ranked vegetable species was bean. Momin et al. (1990) [17] found country bean and bottle gourd
as the most prevalent vegetable species in the homesteads.

Distribution of the species in the haor homesteads

Fruit: It is observed from Table 4 that coconut was found in 80.67% haor homesteads followed by
mango (79.33%), guava (63.67%), papaya (51.67%). The remaining fruits are present in the less
than 50% homesteads. Abedin and Quddus (1990) [18] found mango at 95% homesteads of Tangail
and at above 67% homesteads of Ishurdi, Jessore, and Rangpur. Uddin et al. (2002) [6] observed
that mango, jackfruit, coconut and banana were available at more than 65% homesteads of Jessore.

Table 4. Distribution of species in the homesteads (% homestead containing the species) of
Ajmiriganj upazila of Hobigonj district in Bangladesh

Name of species % Name of species % Name of species %
Fruit species

Coconut 80.67 | Carrabolla 20.00 | Palmyra palm 3.33
Mango 79.33 | Olive 16.33 | Date 3.00
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Guava 63.67 | Hog plum 15.66 | Tamarind 2.67

Papaya 51.67 | Indian apple 15.33 | Velvet apple 2.33
Betel nut 46.67 | Custard apple 15.00 | Orange 2.00
Black berry 42.00 | Elephant apple 12.67 | Indian Goose Berry 1.00
Banana 36.00 | Litchi 12.67 | Burmese grape 0.67
Lemon 36.00 | Pomegranate 9.00 Gooseberry 0.67
Jackfruit 26.33 | Wax jumbo 4.00 Pomelo 0.67
Indian jujube 22.33

Timber species

Mahgany 38.67 | Arjun 6.00 Indian Red Wood 2.33
Kadamba 35.33 | Teak Tree 5.667 | Bengal fig 0.67
Golden Shower 32.67 | Palash 4.667 | Krishnachura 0.67
Royal Siris 28.67 | Gamar 4.333 | Indian Gum Tree 0.33
Margosa Tree 28.67 | Jarul 3.333 | Champa 0.33
Yellow cassica 26.33 | Coral Tree 2.333 | Ipil-ipil 0.33
Rain Tree 20.33 | Chapalish 2.333 | Fig 0.33
Eucalyptus 13.33 | Silk cotton 2.333

Summer vegetable species

Brinjal 38.67 | Snake gourd 8.00 Giant taro 2.00
Eddoe 31.33 | White yem 8.00 Hyacinth bean 0.67
Cucumber 27.67 | White gourd 4.33 Bottle gourd 0.67
Ridge gourd 22.00 | Sponge gourd 2.67 Plantain 0.67
Sweet gourd 12.00 | Chilli 2.00 Tomato 0.00
Teasle gourd 11.00 | Red amaranth 2.00

Winter vegetable species

Bottle gourd 31.31 | Potato 18.78 | Bitter gourd 13.4
Radish 25.94 | Red amaranth 16.99 | Hyacinth bean 11.6
Indian spinach 24.15 | Spinach 14.31 | Cauliflower 9.84
Okra 18.78 | Cabbage 13.42 | Stem amaranth 1.79

Timber: Mehogoni, Kadom and akasmoni was found at more than 30% homesteads of the study
area (Table 4). Abedin and Quddus (1990) found neem at 33% homesteads of Rajshahi and at 35%
homesteads of Rangpur.
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Summer Vegetables: Brinjal was found at 38.67% homesteads of Ajmiriganj upazila of Hobigonj
district in Bangladesh. Whereas muki kochu, cucumber were found at more than 25% homesteads
of the study area (Table 4). Abedin and Quddus (1990) [18] found country bean at 95% homesteads
of Patuakhali and at 48% homesteads of Tangail.

Winter Vegetables: Among the spices Bottle gourd was found at more than 31% homestead of the
study area (Table 4). Relative prevalence value of common species considering 300 households as a
whole none of the species was found in every homestead of all the regions. Species found at least
one homestead in each region were screened out. Only 23fruit, 23 timber, 17 vegetables and 12
Winter Vegetables species were found common at all regions.

Contribution of different fruit species: Figure 1 describe the relationship among the fruit species
in relation to their contribution to the diversity. Fruit species in the upper portion of the
dendrogram contributed minimum and fruit species in the lower portion of the dendrogram
contributed maximum to the diversity. Indian Goose berry followed by Burmese grape, palmyra
plam, orange while fruit species. Betel nut rest flowed by banana, mango, coconut contribute the
maximum. If we ignore 20% difference among fruit species. We found two clusters among the fruit
species, of which betel nut constitute one cluster and rest 26 species constitute the another one.

Fig. 1 Dendrogram showing the relationship among the Fruit Fig. 2 Dendrogram showing the relationship among the Timk

species in relation to their contribution to diversity species in relation to their contribution to diversity
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
Rescaled Distance Cluster Combine
A E 1 1 2 2
Eabei g 2 8 3 9 2 CASE 0 5 10 15 20 25
Label
Indian Goose berry — Ipil ipil —
Burmese grape —
Fig —
Palmyra palm —
Orange — Indian Gum Tree —
Carrabeolla — Chapalish —
Velvet apple — Krishnachura —
Tamarind I Bengal fig —
Date 1 Chambal n
Pomegranate —
Hog plum — Jarul —
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Contribution of different timber species: Figure 2 indicates the relationship among the timber
species in relation to their contribution to the diversity. Timber species in the upper portion of the
dendrogram contributed minimum and species in the lower portion of the dendrogram contributed
maximum to the diversity. Ipil ipil flowed by fig, Indian gum tree, chapalish contributed minimum
while Mahgany followed by eucalyptus, rain tree, golden shower and royal siris contribute
maximum. If we ignore 20% difference among timber species we found six clusters among the
timber species, of which mahogany, eucalyptus, rain tree, golden shower and royal siris constitute
five clusters and rest 18 species constitute another one. Ipil ipil contributed lest while mahgany
contributed most in the diversity of timber species.
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Contribution of different winter vegetable species: Figure 3 indicates the relationship among
the summer vegetable species in relation to their contribution to the diversity. Winter species in the
upper portion of the dendrogram contributed minimum and that in the lower portion of the
dendrogram contributed maximum to the diversity. Hyacinth bean was flowed by tomato, plantain,
bottle gourd contributed minimum Snake gourd flowed by brinjal, ridge gourd, red amaranth, chili
and cucumber contributed maximum. If we ignore 20% difference among summer vegetables
specie we found six clusters among the summer vegetable species, of which Snake gourd, brinjal,
ridge gourd, red amaranth and chili constituted five clusters and rest 11 species contribute another
one. Hycinth been contributed lest while Snake gourd contributed most in the diversity of summer
vegetable.

Fig. 3 Dendrogram showing the relationship among the Fig. 4 Dendrogram showing the relationship among

summer vegetable species in relation to their the winter vegetable species in relation to their
contribution to diversity contribution to diversity
'''''' HIERARCHICAL CLUSTER ANALYSTIS®* % % * * *x*x ** * HIERARCHICAL CLUSTER ANALYSTIS?®**
Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine Dendrogram using Average Linkage (Between Groups}
CASE o 5 10 is 20 25
Label Rescaled Distance Cluster Combine

Hyacinth bean CASE 0 5 10 15 20 25

Tomato

{5 |

Plantain
Bottle gourd

|

Bean

Bitter gourd
Botter gourd
Ckra

Stem amaranth

Cauliflower

Sweet gourd — e

c ber Cabbage

Chilli - Indian spinach
Red amaranth Radish
Ridge gourd Potato
Brinjal i | Spinach —] I

Snake gourd

Giant taro

|

Teasle gourd
Eddoe

0

White yem
Sponge gourd  —
White gourd —

Red amaranth

Contribution of different summer vegetable species: Figure 4 indicates the relationship among
the winter vegetable species in relation to their contribution to the diversity. Winter vegetable
species in the upper portion of the dendrogram contributed minimum and that in the lower portion
of the dendrogram contributed maximum to the diversity. Bean flowed by bitter gourd, bottle
gourd, okra while contributed minimum while red amaranth flowed by spinach, potato and radish
contributed maximum. If we ignore 20% difference we found four clusters among the winter
vegetable species, of which red amaranth, spinach and potato contribute three clusters and rest 9
species, contribute another one. Been contributed lest while red amaranth contributed most in the
diversity of winter vegetable.

4.0 Conclusion
Based on the present study it following conclusion may be made.
[.  Wide range of plant biodiversity existed in the homestead of the Ajmiriganj Upazila of

Hobigonj district in Bangladesh.

[I.  Among the plant species, inter species diversity of fruit species was the highest and that of
summer vegetable was lowest.

[II.  Coconut, Mahagani, brinjal and bottle gourd were found most prevalent in their respective
category.

IV.  Betel nut, Mahogony, Snake gourd and Red amaranths contributed maximum in the diversity
of fruit, timber, summer vegetable and winter vegetable species respectively.
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ABSTRACT

Diversity of fruit species, species richness and relative prevalence of species
were investigated in the Haor area of Bangladesh. A total of 27 fruit species
belonging to 19 families were identified. Among 27 fruit species, coconut,
mango and jujube were found in the 100% homestead surveyed. The relative
prevalence of the most common species such as banana, betel nut, coconut,
mango, papaya and guava were very high while pineapple, litchi was found very
low. Coconut and mango were found highly diversed (0.990) fruit species
followed by guava (0.986) and papaya (0.987). It is necessary to take special
attention towards the fruit production system and fruit diversity in the study
areas.

Key words: Homestead, species diversity, haor area, Bangladesh

INTRODUCTION

The well-being of the growing world population depends on the availability of
biodiversity. Tropical fruits can provide an important source of income and nutrition.
Fruits in the daily diet have been strongly associated with reduced risk for some forms of
cancer, heart disease, stroke, and other chronic diseases (Goldberg, 2003, Hyson, 2002,
Prior and Cao, 2000; Southon, 2000).

Bangladesh is an agro- based country and almost attained self-sufficiency in
cereal food. Fruit production is very limited and the consumption of fruit, we depend on
foreign supplies. It offers a highly congenial environment for the growth of varieties of
fruits like banana, papaya, pineapple, litchi, jackfruit etc, which are more nutritious
compared to the imported foreign fruits like orange, grape, apple etc. Our fruit
production is not sufficient to meet up our domestic demand. During last five decades
population of Bangladesh increased from 75 million to 152.81 million (BBS, 2011),
simultaneously food grain production increased from 10 million to about 32 million tons
(BBS, 2011). But fruit production did not increase at the same rate. Day™ person™, the
minimum dietary requirement of fruit is 85 g, whereas our availability is only 30-35 g. In
view of the fact, the consumption and availability of fruits is very negligible. As a result,
imbalanced nutrition and nutrition deficiency diseases such as xerophthalmia, rickets,
scurvy, iron-deficiency anemia are being increased at an alarming rate.

There are 25.53 million homesteads in Bangladesh (BBS, 2011). Homestead
fulfill basic needs of the people such as fruit, food, shelter, cash etc and high species
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diversity of the homestead help to reduce the environmental deterioration commonly
associated with monoculture production system.

A large area of every homestead remain as fallows because of poor plant
population whereas plantation of diversified fruit trees in planned way considering the
harvesting period, a farmer can easily get year round fruit supply from his homestead
garden and can get more production of fruit from their garden. Therefore, fruit diversity
in homestead is necessary (Sellathurai, 1997). But no study was so far carried out solely
on the status of homestead fruit diversity in the Haor area of Bangladesh. It is necessary
to develop suitable plans and fruit production system for fruit diversification in Haor
homestead. Therfore, it is very important to have a clear understanding of the present
position of Haor homestead fruit diversity and the factors related to fruit diversity in
homestead of the farmers. Fruit diversity and its relationship with farmer’s helpful for
planning and implementing effective fruit diversification program to increase balanced
food intake of the farm family. Therefore, a survey was carried out to identify the fruit
species being grown and the magnitude of diversity of fruits in the homesteads of Haor
of Bangladesh.

MATERIALS AND METHODS

The study was carried out in the Haor area during April to September, 2011. It is
located in Ajmiriganj upazila of Hobigonj district in Bangladesh under the AEZ-21
(Brammer, 1971). The soil pH of this area ranges from 6.6-8.3 and the organic matter
content ranges from 0.6% to 2.3%. The geographical positions of the survey area
between 24°30' to 24°38' North latitude and between 91°10' to 91°22' East longitude.
The lowest and the highest temperatures are generally recorded 13.6°C and 33.2°C
respectively. In Bangladesh there are six seasons However there are visible distinctly.
May to October is rainy, November to February is winter and March to April is summer
season.

The study area is significant because natural vegetations were rich compared to
the other areas of Bangladesh. According to the size of homestead area, samples of 300
homesteads were selected for each category under five unions. They were grouped into
five farm categories like marginal (up to 10 decimals), small (11-30 decimals), medium
(31-50 decimals), large (51-100 decimals) and very large (more than 100 decimals). The
collected data were verified through survey the villages and discussion with fruit grower.
Informations was collected from primary and secondary sources and complied by survey
as well as non-survey methods. The survey sources include interviews through a pre-
tested interview schedule; key informant and farmer’s group discussion while non-
surveys include the information through field survey, direct observations and secondary
sources. The interview schedule was pre-tested with 10 homesteads and then final shape
was given to the interview schedule. Data for fruit diversity of the homestead were
collected using questionnaire. Information was recorded through interviews of family
members like head of the family, housewife and others. Data were collected mainly on
name and numbers of fruit species, demographical characteristics of the homesteads,
socio-economic information. In this study only fruit species was identified and
calculated. Relative Prevalence (RP) of species was calculated by using the following
formula: RP = Population of the species per homestead x % Homestead with the species.
These relative prevalence values were used to rank the species in different regions
(Millat-e-Mustafa, 1997). The mean dominance rank was determined by pooling the
entire set of data of all the three regions the most commonly used formula of Simpson
(1949) index (D) was used to calculate species diversity (D) as follows:

D=1-E,
16



Where,
P is the proportional abundance of the i species,

P=Ni/N
N = Plant population of i"" species and
N = Nl + N2 + N3 Fo N

Where N is the number of species

Fruit diversity was described under the headlines of species richness, relative
prevalence of species and species diversity. The collected data were compiled, tabulated,
coded and analyzed in accord with the objectives of the study. Qualitative data were
quantified by means of scoring techniques. The statistical measures such as number and
distribution were used for describing the variables of the study. Microsoft Excel
programs were used to process all collected information. To estimate the descriptive
statistics of the data SPSS software, 2006 was used.

RESULTS AND DISCUSSION

Species richness

A wide range of fruit species were found in the study area. Twenty seven fruit
species were identified in the homesteads surveyed which are commonly use for human
consumption. The list of the identified fruit species was presented in the Table 1. The
total number of fruit species per homestead in five different unions is shown in Table 3.
The higher number of fruit species was found in larger farms and less number of fruit
species was found in smaller farms.

Table 1. Species richness of fruits in the study area

English Name | Local Name | Scientific Name | Family
Banana Kola Musa sp Musaceae
Betel nut Supari Areca catechu Palmaceae
Black berry Jam Syzygium cumini Myrtaceae
Burmese grape Lotkon Baccaurea ramiflora Phyllanthaceae
Carrabolla Kamranga Averrhoa carambola Agerrhoaceae
Coconut Narikel Cocos nucifera Palmae
Custard apple Ata Anona squamosa Annonaceae
Date Khejur Phoenix sylvestris Palmaceae
Elephant apple Chalta Dillenia indica Dilleniaceae
Gooseberry Arboroi Phyllanthus acidus Euforbiaceae
Guava Peara Psidium guajava Myrtaceae
Hog plum Amra Spondias dulcis Anacardiaceae
Indian apple Bel Aegle marmelos Rutaceae
Indian Goose Berry Amloki Phyllanthus embelica Euforbiaceae
Indian jujube Kul Zizyphus mauritiana Rhamnaceae
Jackfruit Khathal Artocarpus heterophyllus Moraceae
Lemon Lebu Citrus limon Rutaceae
Litchi Lichu Litchi chinensis Sapindaceae
Mango Aam Mangifera indica Anacardiaceae
Olive Jalpai Elaeocarpus floribundus Elaeocarpaceae
Orange Komla Citrus chrysocarpa Rutaceae
Palmyra palm Tal Borassus flabellifer Palmaceae
Papaya Papaya Carica papaya Caricaceae
Pomegranate Dalim Punica granutum Punicaceae
Tamarind Tetul Tamarrinbus indica Fadaceae
Velvet apple Gab Piospyros discolor Ebenaceae
Wax jumbo Jamrul Syzygium samarangense Myrtaceae
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From this survey it was observed that species richness and fruit diversity of
homestead is increasing day by day but the increasing rate is very low. The distribution
of the plant species was influenced by macro and micro environmental factors of the
homestead and the needs and choices of the family members. Species richness varied
from one location to another and from one farm category to another.The observed 27
fruit species were belonged to different family and 19 families were identified with these
27 species presented in Table 2. Among these families, Myrtaceae, Rutaceae and
Palmaceae are dominant.

Table 2. Families with number of species observed in the study area

Family name | Species number | Family name | Species number
Myrtaceae 3 Elaeocarpaceae 1
Palmaceae 3 Fadaceae 1
Rutaceae 3 Moraceae 1
Anacardiaceae 2 Musaceae 1
Euforbiaceae 2 Palmae 1
Agerrhoaceae 1 Phyllanthaceae 1
Annonaceae 1 Punicaceae 1
Caricaceae 1 Rhamnaceae 1
Dilleniaceae 1 Sapindaceae 1
Ebenaceae 1

The number of fruit producing species was higher than other species in each
home garden. The farmers concentrate on fruit species because of their subsistence and
cash need. Mango, coconut, banana, guava, betel nut, papaya, lemon, black berry were
cultivated in the most of the homesteads. Among them, mango, coconut, banana, guava,
betel nut and lemon were the dominant species in homesteads at all locations and had the
most diverse utility among all other fruit species. It was found that fifty-seven different
varieties were grown within 150 homesteads of Haor of Bangladesh. It was varied
depending upon the family choice.

Relative prevalence of species

The relative prevalence of fruit species found in 300 homesteads of this study
area are presented in Table 3. The relative prevalence of most common species are betel
nut, banana, mango, coconut, guava, jackfruit, lemon and black berry were very high
while that of less common species like burmese grape, goose berry, Indian goose berry,
plamyra palm and orange were found very low. Mango was the most prevalent among
the horticultural species followed by guava, jackfruit, coconut and jujube (Alam et al.
1990). It was reported that coconut was the most prevalent where among the fruit species
followed by jackfruit, date palm, banana and mango in Bangladesh (Chowdhury and
Satter, 1992). Mannan (2000) also observed mango as the most prevalent among the fruit
species followed by jackfruit, guava, jujube and coconut in Bangladesh. Ecological
factor is one of the determinants of species grown in the farms. Besides the ecological
reasons, the socio-economic conditions of the homesteads were a major determinant of
the species-mix prevailing in a home garden. There were minor differences in relative
prevalence of less common species but significant differences of most common species
among the farm categories. Especially farmers were giving the preference to grow for
particular fruit species in their homesteads. The decision of which trees to grow
depended on a combination of price and yield, the location of the farm in terms of
ecological zone and consumption center.
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Table 3. Relative prevalence of different fruit species in the study area

Name of species Unions

Ajmirigonj | Kakailcheo | Bodolpur | Jolshukha | Sibpasha | Total
Betel nut 75.60 54.54 206.01 174.69 64.53 115.074
Banana 31.86 58.05 109.89 51.30 120.69 74.358
Mango 61.83 62.91 48.06 86.94 58.05 63.558
Coconut 65.88 86.67 51.84 66.42 38.88 61.938
Papaya 7.29 22.14 62.64 28.35 30.78 30.240
Guava 14.04 37.8 34.02 23.49 17.82 25.434
Jackfruit 13.50 35.64 26.73 891 4.86 17.928
Lemon 12.69 9.99 22.14 12.96 18.36 15.228
Black berry 16.20 9.45 21.06 13.23 11.61 14.310
Indian jujube 3.78 9.18 17.01 7.29 2.43 7.938
Elephant apple 0.81 1.08 7.83 7.83 2.16 3.942
Olive 1.62 3.24 10.53 3.24 0.81 3.888
Indian apple 2.43 1.62 11.34 243 1.35 3.834
Litchi 3.51 5.94 4.05 2.7 0.27 3.294
Hog plum 1.62 2.97 5.67 2.7 2.7 3.132
Custard apple 1.35 4.86 2.97 351 1.89 2.916
Pomegranate 2.16 0.54 3.51 1.35 2.16 1.944
Wax jumbo 1.62 1.35 4.59 1.89 0.27 1.944
Tamarind 0.00 0.00 2.97 0.00 1.35 0.864
Carrabolla 1.08 0.81 0.27 0.81 0.00 0.594
Date 0.00 0.27 1.89 0.27 0.00 0.486
Velvet apple 0.00 0.00 1.89 0.27 0.00 0.432
Orange 0.81 0.54 0.00 0.27 0.00 0.324
Palmyra palm 0.00 0.27 0.27 0.81 0.00 0.270
Indian Goose Berry  0.54 0.00 0.00 0.00 0.27 0.162
Burmese grape 0.00 0.27 0.00 0.00 0.27 0.108
Gooseberry 0.27 0.00 0.00 0.00 0.27 0.108

The fruit species were ranked according to their relative prevalence in five
different unions viz Ajmirigonj, Kakailcheo, Bodolpur, Jolshukha and Sibpasha (Table
4). Among 27 fruit species, guava, elephant apple, hog plum, betel nut and Indian goose
berry were found in the around 100% homestead surveyed. Banana was found the most
prevalent in all the unions except Ajmirigonj where betel nut was the most prevalent one.
The next prevalent species were coconut, mango and date. It was reported by Mannan
(2000) that mango was the most prevalent followed by guava, jackfruit and coconut.

Distribution of the species

In general, frequency of a particular species is one of the indications of its
biodiversity in that specific area. It was observed that coconut and mango were found in
80% homestead in the study area followed by guava (63.67%), papaya (51.67%), betel
nut (46.67%) and black berry (42%) (Table 5). Among the others banana, lemon,
pomegranate were found at more than 30% homesteads. Abedin et al. (1990) found
mango at 95% homesteads of Tangail and above 67% homesteads of Ishurdi, Jessore,
and Rangpur. It was reported that mango, jackfruit, coconut and banana were available at
more than 65% homesteads of Jessore (Alam et al., 1990).
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Table 4. Ranking of fruits in different union according to their relative prevalence in the

study area

Name of species Unions

Ajmirigonj | Kakailcheo [ Bodolpur [ Jolshukha | Sibpasha | Total
Custard apple 17 8 20 13 15 27
Indian jujube 10 24 17 8 24 26
Black berry 5 18 16 9 12 25
Jackfruit 7 12 14 26 27 24
Date 24 20 12 14 20 23
Pomegranate 13 15 10 25 16 22
Papaya 9 17 8 21 25 21
Olive 15 10 25 27 22 20
Burmese grape 23 7 18 15 11 19
Palmyra palm 25 26 21 22 26 18
Velvet apple 27 16 7 12 10 17
Lemon 8 22 23 5 23 16
Litchi 11 5 22 20 17 15
Tamarind 26 27 15 11 7 14
Indian apple 12 14 26 23 5 13
Banana 4 21 27 17 6 12
Mango 3 9 13 16 9 11
Orange 20 13 11 6 4 10
Gooseberry 22 23 3 7 14 9
Wax jumbo 16 6 4 24 13 8
Carrabolla 18 11 6 3 8 7
Coconut 2 4 24 18 21 6
Indian Goose Berry 21 19 5 19 3 5
Betel nut 1 3 9 10 19 4
Hog plum 14 25 19 2 2 3
Elephant apple 19 2 1 4 18 2
Guava 6 1 2 1 1 1

Table 5. Distribution of fruit species in the homesteads of five unions

Name of species Unions

Ajmirigonj | Kakailcheo [ Bodolpur [ Jolshukha | Sibpasha | Total
Coconut 73.33 93.33 85.00 80.00 71.67 80.67
Mango 78.33 90.00 80.00 80.00 68.33 79.33
Guava 35.00 75.00 81.67 81.67 45.00 63.67
Papaya 16.67 61.67 85.00 38.33 56.67 51.67
Betel nut 28.33 38.33 81.67 46.67 38.33 46.67
Black berry 38.33 28.33 53.33 48.33 41.67 42.00
Banana 11.67 38.33 48.33 26.67 55 36.00
Lemon 40.00 18.33 63.33 31.67 26.67 36.00
Jackfruit 18.33 33.33 41.67 25.00 13.33 26.33
Indian jujube 11.67 23.33 50.00 16.67 10.00 22.33
Carrabolla 13.33 8.33 38.33 18.33 21.67 20.00
Olive 10.00 15.00 38.33 13.33 5.00 16.33
Hog plum 3.33 13.33 30.00 13.33 18.33 15.66
Indian apple 13.33 11.67 36.67 8.33 6.67 15.33
Custard apple 11.67 28.33 18.33 6.67 10.00 15.00
Elephant apple 6.67 5.00 28.33 8.33 15.00 12.67
Litchi 13.33 20.00 18.33 10.00 1.67 12.67
Pomegranate 10.00 3.33 15.00 8.33 8.33 9.00
Wax jumbo 1.67 1.67 10.00 5.00 1.67 4.00
Palmyra palm 1.67 1.67 1.67 3.33 8.33 3.33
Date 5.00 1.67 3.33 1.67 3.33 3.00
Tamarind 1.67 1.67 10.00 0.00 0.00 2.67
Velvet apple 1.67 0.00 3.33 1.67 5.00 2.33
Orange 8.33 0.00 0.00 0.00 1.67 2.00
Indian Goose Berry 3.33 0.00 0.00 0.00 1.67 1.00
Burmese grape 1.67 0.00 0.00 0.00 1.67 0.67
Gooseberry 1.67 0.00 0.00 0.00 1.67 0.67
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Species diversity

Diversity of fruit species varied from region to region and species to species. To
know the plant biodiversity, species diversity was calculated considering the five unions
as a whole. It might help to understand the fruit diversity in respect of Ajmiriganj.
Species diversity of fruit was varied from 0 to 0.992 in the study area (Table 6). Mango
and coconut were found highly diversed fruit species which was 0.992 and 0.990,
respectively. The second highest intra species diversity was found in papaya (0.987),
banana and guava (0.986) and 22 species of fruits were having a low diversity in this
study area.

Table 6. Species diversity of fruit in the homesteads of five unions in the study area

Name of species Union

Ajmirigonj | Kakailcheo | Bodolpur [ Jolshukha | Sibpasha | Total
Mango 0.960 0.969 0.958 0.958 0.961 0.992
Coconut 0.951 0.944 0.964 0.969 0.966 0.990
Papaya 0.859 0.964 0.956 0.932 0.948 0.987
Banana 0.835 0.938 0.946 0.878 0.958 0.986
Guava 0.783 0.940 0.961 0.96 0.927 0.986
Black berry 0.846 0.885 0.905 0.945 0.935 0.978
Hog plum 0.611 0.843 0.93 0.84 0.880 0.973
Jackfruit 0.835 0.909 0.905 0.836 0.852 0.971
Lemon 0.572 0.789 0.927 0.883 0.840 0.966
Indian jujube 0.765 0.863 0.906 0.700 0.716 0.962
Betel nut 0.811 0.941 0.868 0.798 0.928 0.960
Custard apple 0.800 0.926 0.876 0.627 0.816 0.960
Olive 0.778 0.889 0.897 0.861 0.444 0.960
Indian apple 0.864 0.833 0.904 0.716 0.720 0.957
Pomegranate 0.813 0.5 0.757 0.720 0.813 0.943
Litchi 0.817 0.798 0.791 0.600 0.000 0.942
Wax jumbo 0.722 0.72 0.685 0.653 0.000 0.903
Carrabolla 0.75 0.667 0.000 0.444 0.000 0.893
Tamarind 0.000 0.000 0.793 0.000 0.800 0.883
Elephant apple 0.667 0.750 0.875 0.250 0.750 0.858
Velvet apple 0.000 0.000 0.694 0.000 0.000 0.750
Palmyra palm 0.000 0.000 0.000 0.444 0.000 0.720
Berry 0.500 0.000 0.000 0.000 0.000 0.667
Orange 0.835 0.500 0.000 0.000 0.000 0.667
Date 0.835 0.000 0.245 0.000 0.000 0.519
Gooseberry 0.000 0.000 0.000 0.000 0.000 0.500
Burmese grape 0.000 0.000 0.000 0.000 0.000 0.000

CONCLUSIONS

This study would be the foundation for the policy makers to understand the
species richness, fruit species conservation, and socio-economic importance of
homestead as well as to formulate biodiversity conservation planning highlighting
homestead of Bangladesh for sustainable production and maintenance of biodiversity.
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