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ABSTRACT

A survey was conducted during October 2011 — September 2012 at 189 homesteads of seven upazillas of Patuakhali coast of
Bangladesh to study the species diversity, species richness and relative prevalence of fruit species therein. From the survey, it was
clear that the species diversity was higher for some major fruits: mango (0.923), banana (improved) (0.989), pineapple (0.987),
coconut (0.901) and papaya (0.921). But of the minor fruits, velvet apple was highest (0.994) while wax jambu was least (0.517).
In terms of species richness, there were 57 species and out of those, all (100%) species, 9 (66.0%) were major and 48 (33.94%,)
were minor, and also 36 were common in each upazilla. It was noted further that mango was in 100% homesteads in 5, jackfruit in
100% homesteads in 4, pineapple in 100% homesteads in 1, coconut in 100% homesteads in 5, guava in 100% homesteads in 6,
pummelo in 100% homesteads in 2 and velvet apple in 100% homesteads in 1 upazilla. Again, mango was in 99.47, banana
(improved) in 93.12, jackfruit in 96.83, coconut in 98.94, guava in 98.94 and velvet apple in 91.53% homesteads too. Again, in
terms of relative prevalence, among the 57 species, 36 were common at all upazillas, the relative prevalence of the most prevalent
species, i.e. mango, banana (improved), velvet apple, coconut, jackfruit, papaya and guava were very high while less common

species, i.e. papaya, pineapple, palmyra palm, banana (seeded), pummelo, lime, river ebony and monkey jack were low.

Keywords: Coastal, diversity, homestead, minor fruits, prevalent fruit species

Bangladesh, the largest delta on the Earth, is
between 88°012 -92°412 east longitude and 20°342 -
26°382 north latitude. It is one of the densely populous
countries with a population of 152.5 million and an
annual growth rate of 1.37 (BBS, 2011).There are 32.07
million homesteads and over 74% population live in the
rural areas. About 7% area (0.53 million ha) of her total
8.4 million ha of cultivable land was occupied by
awfully productive homesteads (BBS, 2005). It is
blessed with many tropical and sub-tropical fruits. The
present production of fruits are nearly 43.83 lakh tons
from 1.41 lakh ha (BBS, 2011). Approximately 70 fruit
species are presently grown in homesteads. Of those,
banana, mango, jackfruit, pineapple, guava, papaya,
litchi, jujube and coconut are the major ones (Roy,
2010). The coastal region covers roughly 47,201
extending along with the Bay of Bengal. Now it covers
19 districts facing proximity to the Bay of Bengal (Islam
et al., 2000). Her coastal zone constitutes 20% of the
area and 28% of the population (Islam, 2004a). Agro-
labourers, peasants, fishermen, the folk and the urban
poor formed 71% of the 6.85 million homesteads
(Ahmed, 2004).

Her coastal area enjoys low-lying edaphic
conditions suitable for field crops. So, horticultural
crops including fruits are mostly concentrated in the
homesteads.

Orchard in the coastal area was almost absent except
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some plantations in few areas. Oppositely, major fruits
grown in the other parts of the country were very limited
to the coastal areas. So, mass of the coastal people were
solely dependent on their indigenous fruit resources
which were also known as fruit wealth to them. Those
species were spontaneous in the natural habitats,
survived without any management practices but born
fruits at a limited scale; commonly known as minor
fruits (Robbani, 2013). So far, 46 underutilized species
are identified there and characterized from different
homesteads of Bangladesh (Rahim, 2012). The fruit
consumption per head per day was about 77g against the
minimum requirement of 115g per head per day which
indicated that their production could meet only 67% of
her requirements (Bhuiyan, 2012). So, to meet the
increasing demands, the yields of fruits are to be
increased through improved varieties, quality planting
materials and proper cultural management practices.

It is necessary to develop plans and package
technologies for fruit diversification in the homesteads.
For that, it is first necessary to have a clear cut
understanding of the homestead fruit diversity and the
factors related to the diversity therein. Fruit diversity
and its relationship with farmers’ various traits are
greatly helpful for planning and implementing any
effective fruit diversification program to have balanced
food intake for the farm families. But such work is
absent here.
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Therefore, a survey work was carried out to identify
the fruit species in the homesteads of Patuakhali coast to
know the magnitude of their diversity.

MATERIALSAND METHODS

The study was conducted at Patuakhali district,
central coast of the southern part of Bangladesh. It is
located between 21°482 -22°362 north latitude and
90°082 -90°412 east longitude. Its seven upazillas
surveyed were Dumki, Patuakhali Sadar, Kalapara,
Galachipa, Bauphal, Dasmina and Mirzagonj. Three
unions at each upazilla, three villages at each union and
thee homesteads having fruit species at each village
were randomly selected with the help of Upazilla
Agriculture Officer’s (UAO) of respective upazillas.
Thus, 189 homesteads were selected. The selection was
purposive where natural fruit habitat was rich compared
to other areas. All homesteads were grouped into four
categories: marginal (0.21-.50), small (0.51-1.0),
medium (1.01-2.0) and large (>2.0 ha). The size of the
homestead varied from 0.21 to 13.6 ha.

The selected homesteads of each location were
surveyed following two methods; formal survey and
informal survey. Information was collected through a
semi-structured interview-schedule and field survey
including interviews and the field observations. Focus
Group Discussions (FGD) were held in survey area to
know the existing homestead fruit species and their
utilization. The respondents from selected homesteads
were interviewed with that pre-formulated
questionnaire. Each homestead was visited twice.
Information was recorded through the interview with
the head of the family, and house makers (as needed).
Data were collected on the name and number of the fruit
species with population and the name and number of
major and minor fruit morphotypes per species. The
survey was conducted during October 2011—September
2012.

Fruit diversity: It is described as the Species richness,
Species diversity and Relative prevalence of the species
for the study.

Species Richness (SR)

Species richness measures the number of species
within an area, giving equal weight to each species
(Heywood and Watson,1995). Fruits of homesteads of
seven locations were grouped into two; major and minor
ones. Proportions of different fruit groups were also
calculated.

Species Diversity (SD)

The most commonly used formula to calculate the
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species diversity is ‘Simpson index (D)’ as suggested by
Simpson (1949) which is as follows; D=1 — Pi’, where Pi
is the proportional abundance of the ith species such
that, Pi =Ni/N where Ni = Fruit population of the ith
species and N=NI +N2 +N3......... Nn where n is the
number of species.

Relative Prevalence (RP) of species

The percent of homesteads containing a particular
species is one of the indicators of the relative prevalence
of that particular species in that area. Percent of
homesteads having the fruit species was calculated for
all the species. The relative prevalence of a species was
then calculated using the formula: RP = Population of
the species per homestead X % homestead with the
species.

The relative prevalence value was calculated to rank
the species in different regions according to Millat-e-
Mustafa (1997).

Dominance Rank (DR)

The mean dominance rank of the fruit species was
determined by pooling the entire set of data from the
present study.

RESULTS AND DISCUSSION

In total, 57 species were identified in the study area.
Those belong to 23 families of which Rutaceae tops the
list. The total species and the total number of fruit-plant
population per upazilla are presented in the table 1.

Among the 189 homesteads, 86 (46) were marginal,
53 (28) small, 41 (22) medium and 9 (4.7%) large. All
the homesteads were occupied by 9 major (16.98) but 48
minor species (83.02%), and major fruit plant
population (66.08) while minor fruit plant population
(33.92%). The highest number of species was in
Bauphal but the maximum fruit plant population was in
Dasmina. In the coastal homesteads of three districts,
Miah et al. (2013) noted 31 species in Bhola, 30 in
Borguna and 30 in Patuakhali among the total 69 (both
fruit and timber) tree species. Again, out of 142 species
in the offshore islands, 34 fruit (23), 24 timber (17), 21
firewood (15), 15 medicinal (11), 11 ornamental (8), 32
vegetable (22) and 5 species (4%) were recorded by
Alam and Masum (2005). Among the 114 species in the
southern saline area of Bangladesh, 37.71 fruits
(perennial and annual), 32.46 timber, 24.56 vegetable
(summer and winter) and 5.26% were spice species
(Mannan, 2000). Abedin and Quddus (1990) reported
plant species (excluding vegetable species) in the



coastal area where higher (70) than those of Tangail
(52), Ishurdi (34), Jessore (28), Patuakhali (20),
Rajshahi (28) and Rangpur (21 spp.) districts,
respectively. Anam (1999) reported only 28 tree species
in the plain area of Barind land. Millat-e-Mustafa (2002)
indentified 92 perennial species at 4 sites of the country.
Islam (1998) found 77 fruit species in homestead agro
forestry at Rangpur. Bashar (1999) indentified 136
useful plant species in the homesteads while surveyed in
Gazipur.

Fruitdiversity

Species index is a measure of considerable
ecological insight (Maguran, 1988). Simson (1949)
indexed species diversity (D) and found variation
among different groups of plant species. In the present
study area, diversity was higher for some fruits: mango
(0.923), banana (0.989), pineapple (0.987), coconut
(0.901) and papaya (0.921) and velvet apple (0.994)
while wax jambu (0.517) was the lowest one. Sellathural
(1997) found higher diversity in fruit species. Diversity
index varied with different fruit groups as well as
different regions. Those values were higher than that of
Kerala homesteads (Kumar et al, 1994). So,
Bangladesh has the moderate to higher fruit diversity in
the coastal homesteads in the table 2.

Relative prevalence of the species

The frequency of occurrence of a particular species
in an area is one of the indicators of its biodiversity at
that area. It can be noted from the table 3 that mango was
100% homesteads at upazillas like Dumki, Patukhali
Sadar, Mirzagonj, Galachipa, Bauphal and Dasmina,
jackfruit was 100% at Dumki, Mirzagonj, Bauphal and
Dasmina, pineapple was 100% at Bauphal, coconut was
100% at Dumki, Patuakhali Sadar, Kalapara, Bauphal
and Dasmina, guava was 100% at Dumki, Patuakhali
sardar, Mirzagonj, Galachipa, Bauphal and Dasmina,
pummelo was 100% at Bauphal and Mirzagon and
velvet apple was 100% at Bauphal. Mango was 99.47,
banana (improved) was 93.12, jackfruit was 96.83,
coconut was 98.94, guava was 98.94 and velvet apple
was 91.53% homesteads of Patuakhali district. About 70
kinds of fruits were grown in which 90% fruits came
from homesteads (Islam, 2004b). Mannan ef al. (2002)
found coconut at 98.6 followed by mango at 96.72,
bananaat 90.16, jujube at 86.88 and date palm at 80.32%
of Noakhali coast. Rahman et al. (2009) observed
mango at 100, jujube at 100, banana at 100 followed by
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black berry at 92.5, jackfuit at 95, coconut at 98.7, guava
at 97.5% of Hatia Island. Miah et al. (2013) found that
coconut at 100 of Bhola and Patuakhali and mango at
100% of Borguna district. Abedin and Quddus (1990)
found mango at 95% of Tangail and above 67% of
Ishurdi, Jessore and Rangpur districts. Alam et al.
(1990) observed mango, jackfruit, coconut and banana
were available at more than 65% in Jessore. Alam and
Masum (2005) found 34 fruit, 24 timber and 21
firewood species in Sandwip offshore Islands. They also
mentioned that coconut, guava, date palm and mango
were cultivated in more than 75% of the homesteads.
Relative prevalence of the fruit species were found in
189 homesteads of the study area in the table 4.

Among 57 fruit species, 36 were common at all
upazillas, the relative prevalence of most prevalent
species; mango, banana (improved), velvet apple,
coconut, jackfruit, papaya and guava were very high
while less common species; papaya, pineapple,
palmyra palm, banana (seeded), pummelo, lime, river
ebony and monkey jack were low. The fruit species were
ranked and presented according to their relative
prevalence in the table 5.

The mean dominance of mango, banana (improved),
coconut and velvet apple ranked top followed by
jackfruit, guava and papaya. Velvet apple ranked top
while lemon, sapota, rose apple and pomegranate
ranked low. Alam ef al. (1990) found mango as the most
prevalent species among the horticultural ones followed
by guava, jackfruit, coconut and jujube. Choudhury and
Satter (1992) found coconut as the most prevalent crops
among the fruit species followed by jackfruit, date palm,
banana and mango. Mannan et al. (2002) observed
mango as the most prevalent among the fruit species
followed by jackfruit, guava, jujube and coconut. It was
observed that mango, banana and jackfruit were most
prevalent among the fruit species and velvet apple was
most widespread among the minor fruits.

Fruit species diversity varied from region to region
and species to species. For plant biodiversity, fruit
species diversity was also worked out considering the
seven upazillas at the Patuakhali coast. Species diversity
of fruits ranged from 0 to 0.994 over the study site.
Velvet apple was highly diverse fruit species in both
respect of regions as well as region mean. The second
highest species diversity was banana (0.989).Another
34 fruit species had also considerable numbers in the
study area.
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