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Betel-leaf based agro_fbféstry in the homestead'of khasia tribes in
north eastern hill forest of Bangladesh - Example of sustainable land
use system.

Romel Ahmed’ and Md Sumon Reza

Abstract: The North-eastern region of Bangladesh is inhabited by the Khasia tribal
community people who have developed a sustainable tree-crop based production system on
the homestead leased land granted by forest department. To explore the indigenous
management and financial potentiality of betel leaf based agraforestry in the homesteads of
Khasia, present study has been carried out in Barlekha upazila, Moulvibazar district. A
vegetation survey was also carrvied out to make a checklist of the available species,
preferved species for betel leaf and to estimate the stock per hectare. A total of 59 tree and
horticultural species were recorded and stocking density found in farm land was 1387 trees
per hectare excluding seedlings and saplings. A total of 35 tree species suitable for betel
leaf farming had been identified of which the most common and preferred species were
Chapalish (Artocarpus. chaplasha), Betel nut (Areca catechu) and Awal (Vitex spp). While
deforestation is a serious concern in Bangladesh, the Khasia people cultivate betel leaf
supported by natural forest timber and horticultural species are contributing the
conservation of our natural resources in parallel with earning a decent livelihood means.
The benefits from the production system include not only a continuous supply of betel leaf
but also a substantial amount of other products including betel nut, fruit, fuel and timber.
Two financial indicators, Net Present Value (NPV) and Benefit-Cost Ratio (BCR) were
used to investigate financial performance. The result of the financial analysis shows that
although profitability is affected by different externalities, overall performance is still good
with considerably high NPV and BCR value. The study concludes that despite some
prevailing constraints, this production sysiem is an economically viable and
environmentally sustainable landuse system in the hill forest of Bangladesh.

Keywords: Betel leaf, indigenous management, productivity, financial viability, NPV, BCR

Introduction

Betel leaf (Piper betel L.: Piperaceae), a kind of pepper and locally known as ‘paan’, is a
perennial dioecious climber has become an important part of social, cultural and religious
events for hospitality in Bangladesh, India, Pakistan, Myanmar, Srilanka, Indonesia,
Malaysia and some other Arabian countries for centuries (Samanta 1994; Jana, 1996;
Sharma et al., 1996). The leaf wrapping the pellets of betel nut, lime and additives is used
to chew, a commonly seen features among rural people in Bangladesh. The leaf has
medicinal values and is traditionally used for the treatment of various maladies, including

: Department of Forestry and Environmental Science, Shahjalal University of Science and Technology, Sylhet-
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bad breath, headache, ringworm and hysteria, and leaf oil possesses antibacterial,
antiprotozoan and antifungal properties (Guha, 2006). It is an important cash crop in
Bangladesh, has both domestic and international market, exported to Middle East, Britain,
Pakistan and some other African countries (Nath and Inoue, 2009; Islam ef al., 2015).
There are two varieties of betel leaf namely borgj pan (a variety grown on bamboo sticks)
and gach pan (grown on trees) grown in Bangladesh of which the former is cultivated in
plain land in Jessore, Khulna, Kustia, Bagerhat, Satkhira, Narail, Bhola, Barisal, Faridpur,
Rajshahi, Rangpur, Gaibanda, Pabna, Cox’s Bazar and in greater Chittagong district while
the latter is cultivated only in Sythet-and Moulvibazar districts of the country (BBS 2010;
Haider et al., 2013; Nath and Inoue, 2009; Rahman ef al., 2009; Rahman and Alam, 2016
). Cultivation of betel leaf (gach pan) is a principal cash earning practice among the tribal
community in the hilly forested areas of aforesaid districts in northeastern Bangladesh. It
is one of the several agroforestry practices like agrosilvipastoral systems, agrisilvicultural
systems developed and practiced by the tribal communities living for ages in and around
the forest of Bangladesh (Rahman and Fardusi, 2012). -

The hilly area of northeastern region of Bangladesh is inhabited by culturally
distinguished triber Khasia, Tripura, Garo and Manipuri (Rahman and Alam, 2016) who
were culturally habituated with the shifting cultivation practice like other tribal
communities for many years (Barch 1967). Each community has been developed their
own market oriented sustainable tree-crop production system (Khaleque, 1998, Alam and
Mohiuddin, 1995) such as betel leaf (Piper betie)-based agroforestry, lemon (Citrus
limon)-based agroforestry, pineapple (dnanas comosus)-based agroforestry, mixed culture
agroforestry, and agriculture farming. Betel leaf cultivation has become their main source
of livelihood for the majority of Khasia people (Alam and Mohiuddin, 1995; Fila et al.,
2006; Costa and Dutta 2007). Turning from traditional shifting cultivation to existing

agroforestry production systems not only stopped -, ";mm:" "u::m = 5
the disastrous stress on forest but also ensured , B ' H 7] |
environment friendly and sustainable income | <~ =

generating activities. Hence, it is essential in RO ¥
today’s context to analyze different aspects of | &, ) Bl 1
livelihood of tribal communities to explore and ] )
recommend  sustainable, environment and s ) 7 t, #

conservation friendly production system. Several
studies were conducted earlier on of different i
aspects of betel leaf based agroforesiry system,
such as sustainability of the production system by [ % ' Y
Nath and Inoue (2009), cultivation methods by )
Haider ef al. (2013), ethnobotanical knowledge of wo |, w5
Khasia by Uddin and Mukul (2012). However, Figyre 1: Location of study area
none of those study showed the financial analysis
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on per unit land basis or agroforestry component-wise financial return. Thus, the present
study aims to explore some selected issues. of betel-leaf based agroforestry production
system with the following objectives; (i) exploring of indigenous management of betel of
leaf - based agroforestry; (ii) assessing the productivity and profitability; and-(iii) finding
out existing constraints to recommend of improvement. ‘

Methodology

a) Study area .

Khasia tribes mostly lives in the Sylhet, Maulvibazar and Habiganj districts of which,
Maulvibazar was selected purposively as Khasia in the forest village of the districts
traditionally practices agroforestry from long time (Saha and Azam, 2004). The study site
was Madhobchora Khasia punji (cluster of community households) situated in the north-
eastern region of Bangladesh. It is one of the 7 villages of New Samanbagh Mouza of
Dakshin Dakshinbagh Union located at the Barlekha Upazilla in Moulvibazar District. The
area is situated within the Patharia hill forest which is under jurisdiction of land ministry
and located between 24°33" and 24°50° north latitudes and 92°02° and 92°17" east
longitudes (BBS 1991). The topography of the area is hilly terrain. The hills are underlain
by the rocks of upper tertiary age and composed of sandstone mainly. The plains are of
alluvial origin and are composed of clay and sand in varying proportions depending upon
degree of wash coming from adjoining hill ranges (Saha and Azam, 2004). The climate of
the area is moist tropical with average annual rainfall is 333.4 cm and most part of it occurs
between April and September. The rainy season is followed by a relatively dry period from
November to March when temperature is also below 20° C. The average maxiomm
temperature of the area is 33.2° C in April-May and average minimum temperature is
13.6°C in December-Fanuary (BBS 1991).

b) Study Methods

The total number of household in Madhabchora punyi is 38 of which 15 were selected
randomly for the final survey. During the interview, both qualitative and quantitative
information were collected through household interview, group discussion with villagers,
informal talks with Khasia people of various ages and through personal observations. A
pretested semi-structured questionnaire was used to collect data on socio-economic
attributes like family size, age structure, sex, literacy and farm size. Agroforesiry plots
including the home garden were visited to identify species composition during the study.
The betel-leaf plantations of the area were of different ages and different rotation cycles.
According to the opinion of the respondents, average rotation age could be considered 8
years. Data on yields (seasonal and annual variations), labour and other inputs, costs,
revenues were obtained from questionnaire survey, where the farmers estimated the
values from their own experience. Group discussion was facilitated with a semi-structured
questionnaire to collect data on management of soil fertility, pest and diseases control,
markets for betel leaf, and problems relating to the agroforestry system,
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‘community people who have developed a sustainable tree-crop based production system on
the homestead leased land granted by forest department. To explore the indigenous
management and financial potentiality of betel leaf based agroforestry in the homesteads of
Khasta, present study has been carried out in Barlekha upazila, Moulvibazar district. A
vegetation survey was also carried out to make a checklist of the available species,
preferrved species for betel leaf and to estimate the stock per hectare. A total of 59 tree and
horticultural species were recorded and stocking density found in farm land was 1387 trees
per hectare excluding seedlings and saplings. A total of 35 tree species suitable for betel
leaf farming had been identified of which the most common and preferred species were
Chapalish (Artocarpus. chaplasha), Betel nut (Areca catechu) and Awal (Vitex spp). While
deforestation is a serious concern in Bangladesh, the Khasia people cultivate betel leaf
supported by natural forest timber and horticultural species are contributing the
conservation of our natural resources in parallel with earning a decent livelihood means.
The benefits from the production system include not only a continuous supply of betel leaf
but also a substantial amount of other products incliuding betel nut, fruit, fuel and timber.
Two financial indicators, Net Present Value (NPV) and Benefit-Cost Ratio (BCR) were
used fo investigate financial performance. The result of the financial analysis shows that
although profitability is affected by different externalities, overall performance is still good
with considerably high NPV and BCR value. The study concludes that despite some
prevailing constraints, this production system is an economically viable and
environmentally sustainable landuse system in the hill forest of Bangladesh.
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Introduction

Betel leaf (Piper betel L.: Piperaceae), a kind of pepper and locally known as ‘paan’, is a
perennial dicecious climber has become an important part of social, cultural and religious
events for hospitality in Bangladesh, India, Pakistan, Myanmar, Srilanka, Indonesia,
Malaysia and some other Arabian couniries for centuries (Samanta 1994; Jana, 1996;
Sharma ef af., 1996). The leaf wrapping the pellets of betel nut, lime and additives is used
to chew, a commonly seen features among rural people in Bangladesh. The leaf has
medicinal values and is traditionally used for the treatment of various maladies, including
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Table 1: Socic-economic and demographic characteristics of the Khasia respondents of
Madhabchora, Moulvibazar.

Variables Percentage (Rounded) (n=15)
<6 10
Family Size 7--10 60
(Avge 7.4) ~10 20
Sex Male 56
Female 44
Age <20 : 60
20--40 18
=40 22
Education Tlliterate 54
Primary 35
Secondary 11
> than Secondary ‘ 0
Land Size per family 0.01-2.49 20
2.50-7.49 50
7.50+ 30

b) Species composition in Hometead agroforestry

The homestead of Khasia in the study area was found to be predominantly occupied with
the trees and horticultural species. The trees were usually grown naturally, thus diversified
in nature. A total of 59 tree and horticultural species were recorded in the homestead
including the agroforestry plots. Stocking density of trees in farmland was 1387 trees per
hectare excluding seedlings and saplings. Being the species grown naturally, a wide variety
of diameter classes observed. During the field survey a total of 35 tree species suitable for
betel leaf farming had been identified. The most commeon and popular species are chapalish
(A. chaplasha), betel nut (4. catechu), jarul (Lagerstroemia flosreginae), kalajam (Syzygium
cumini), toon (Toona ciliata), simul (Salmalia malabarica), kadam (Anthocephalus
chinensis), dumur (Ficus racemosa) and dhakijam (Syzygium grandi). Other important
timber species found in khasia agroforestry project areas were Awal (Vitex peduncularis),
Kuma (Cedrela toona), Chakua koroi (4lbizia chinensis) and Rain iree (4lbizia saman),
Bonak (Schima wallichii), Champa sundi (Michelia montana), Rata (Amoora wallichii). The
common horticultural species were betel nut (dreca catechu), Am (Mangifera indica), Jam
(Svzygium cumini), Kanthal (4drtocarpus heterophyllus), Litchi (Litchi chinensis), Batabi
lebu (Citrus grandis), Guava (Psidium guajava), Papaya (Carica papaya), Banana (Musa
sapientum), Komala lebu (Citrus reticulata), Lebu (Citrus spp), Kul (Zizyphus mauritiana).
Apart from those species, they used to have a variety of medicinal plant species, bamboos,
and cane in their home gardens,
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¢) Indigenous management of agroforestry

Betel-leaf cultivation starts with site prepatation in which all the herbs and shrubs of the land
are removed carefully by hand. Almost a clear agroforest floor was the distinct feature as they
did weeding intensively. Weeding is done 3 or 4 times in a year as soon as vegetation starts to
cover up the soil. After site preparation, betel-leaf propagators are prepared by cutting old
betel-leaf plants. 1.5 fi-2ft long stems, each with 2 or 3 branches, are planted in 6 inch deep
pits in a slightly inclined position under the supporting trees. Planting of betel leaf is usually
done during June-July when there is ample rainfall. It requires 2 to 2.5 years afier planting to
start leaf plucking, Every time, all leaves of each branches are plucked leaving two or three
young leaves and buds. Within 45 days, new leaves emerge and betel-leaf can be plucked
again from the plant. However, at the end of February, all leaves including the younget ones
are plucked as during rainy season plants show profuse leaf growth.

Management of the betel-leaf includes site preparation, planting, weeding, muiching and
pruning, According to the respotidents’ opinion, watering and fertilizing is not essential
because of the regular rainfall and soil fertility in the area and mulching practices. The
trees supporting the betel-leaf plants are pruned from mid March to mid February, when
soil moisture reduces drastically. During pruning, all branches are cut, exempting one or
two for the survival of the tree. When crown density is high, it is also cut or pruned to
provide betel-leaf plant with sufficient light. However, in case of fruit irees crown is
always kept intact and pruning is usually less severe. Mulching is usually done during
pruning in the dry season. All leaves and branches procured during pruning are gathered
at the base of trees to conserve soil moisture and to provide nutrients. In the study area,
virtually no management practice was observed for facilitating growth and development
«of tree species. As the production of betel-leaf is the chief concern of the respondents,
they focus on the management of betel-leaf plants. However, management activities like
weeding and mulching, which are done for the betel-leaf plants, might have a significant
favorable effect on the tree species also. No chemical fertilizers were found in use in the
surveyed farms; though Riadh (2007) observed the increase of betel leaf production on
chemical fertilizer. However, the study on the sustainability of betel leaf based
agroforestry in the khasia villages conducted by Nath and Inoue (2009) concluded a
constant production possible without use of fertilizer and fertilizer application decrease
quality in spite of increasing the leaf size.

d) Productivity

Tn the study area, forest is crucial to the people for betel-leaf cultivation and as a source of
fuel wood. As a result, productivity of timber had barely any significance to them.
Therefore, the area was occupied with a mixture of naturally grown tree species of low
commercial value. Tt can be assumed easily that the productivity of the tree species was
low to medium as there were less management practices for trees. Productivity of betel-
leaf depends on soil fertility, type, density and diameter of supporting trees, age of the
betel-leaf plants and climatic conditions. Leaf production is highly dependent on
rainfall and seasonal variations occur according to rainfall. It was found that peak
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production of betel-leaf occurs from June to August and there is a declining trend
occurs from September to December (Fig: 2B). Slack production was observed in
Januvary and February and no production occurs from March to May. The seasonal
variation is presented in Figure 2.

A Yearly change in production B Seasonel change in production
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Figure 2: Yearly and seasonal change in betel-leaf production in Khasia village of Madhabchora,
Moulvibazar. Yearly change in production is shown in (A) and seasonal variation of production
from August to July is shown in (B).

Production also varies according to the age of betel-leaf plants since leaf production of a
plant depends on the length of the betel vine (Fig. 2A). In the 3™ year the production
becomes 15-20 kurifacre (1 kuri = 2880 betel leaves) which gradually increases upto ™
year. Usually pick production becomes 90-110 kuri/acre at the age of 7 years. But after ™
year, production decreases due to disease attack and it makes replanting necessary at the ot
year. Figure 2A shows that no production occurs during first year. At the end of second year
a nominal production is achieved. From the 3" year, production starts with a full swing and
from then on, production increases with age. Annual fluctuations of betel-leaf production
showed a variation by a margin of 300%, leading to a wide variation in supply. This is in
sharp contrast to other agricultural commodities, where variation in production rarely
exceeds 20% of the normal (Saxena, 2003).

e) Financial viability
The benefits from the production system include continuous supply of betel leaf over the
years, and substantial amount of other interim products including betel nut, fruit, fuel and
timber. Benefits from betel-leaf cultivation depend on yearly production of the betel-leaf,
which is usually continuous and long-term. On the other hand, cost for betel-leaf
production varies every year. As shown in table 2, cost involves site preparation, cutting
of planting material, planting, weeding, pruning, plucking of betel-leaf and preparation of
kanta (a bundle of 144 leaves). Among these, first year cost involves site preparation,
cutting and planting of betel-leaf plant, 3 weeding, 1 pruning and mulching, In the second
year, cost involves in were weeding, pruning, mulching as well as plucking and
preparation of kanta. From 2™ year to 8" year, costs are same as the first year; only the
costs for plucking and preparation of kanta vary. Production of leaves is nominal in the

- second year. Therefore, the total cost of the second year is less then the 1 year. However,
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as the production of betel-leaf increases with age, labour cost for plucking and kanta
preparation increases and consequently, the tofal cost increases slightly while annual cash
flow shoots up remarkably over the years (Fig. 3). Annual profit coincided with the
annual operating cost just before 2% year of the production cycle and then profit rises far
beyond the cost in the succeeding years (Fig. 3). As the production cycle of betel leaf is a
bit longer (8 years), all the cdst and revenue were compounded. Table 3 shows financial
analysis of the production system where net financial benefit (NPV) is about Tk
820,080/ha and benefit-cost ratio (BCR) is 4.24 (Table 2). Both the financial indicators
indicate high profitability of the agroforestry system.

80000
=
8
E
= 60000 -
§n % 40000 | Annual operating cost
.‘g 2, Annual cash flow
& 20000 | o— Annual net profit

0 T T T T T T T 1

i 2 3 4 5 6 7 8
Production cycle(year)

Fig.3 Annua! operating cost, cash flow and profit without compounding from 1% to g
years production cycle of betel leaf based agroforestry in Khasia village of
Madhabchora, Moulvibazar.

Table 2; Annual operating cost and revenue from the betel leaf based agroforesty
practices in Khasia village of Madhabchora, Moulvibazar. '
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Pruning 1515 1515 1515 1515 1515 1515 1515 1515
Plucking 100 800 3100 4200 4500 4500 4400
Kanta* preparation 15 240 975 1320 . 1320 1440 1395
Annual operating cost 7215 4530 5455 8490 9935 10235 10355 10210
Revenue ' |

Betel leaf 0 568 0088 36320 49984 54528 59640 52824
Betel nut 3615 3615 3615 3615 3615 3615 3615 3615
Fuel wood 2617 2617 2617 2617 - 2617 2617 2617 2617
Fruit 631 - 631 631 631 631 631 631 631
Timber 692 692 692 692 692 692 692 692
Bamboo 714 714 14 T4 714 714 714 T4

Annual cash flow 8269 8837 16657 44589 58253 62797 67909 61093

Production cycle (year)

1 2 3 4 5 6 7 8
Operarting cost
(Tk)
Site preparation 2400
Preparation of 400
propagules and
planting

Weeding 2900 2900 2900 2900 2900 2900 2900 2900

Kania* a bundle of 144 leaves

Table 3: Financial analysis of the betel leaf based agroforestry system in the homestead of
Khasia village of Madhabchora, Moulvibazar ovet 8 year cycle.

Item - Amount (Tk)
Total cost ' 470,742
Total benefit - 2,139,196
Compounded cost : 664,911
Compounded revenue ‘ 2,822,099
Net compounded return 2,157,187
Net financial benefit (NPV) (Tk/ha) 820,080
Benefit-cost ratio (BCR) 424

Besides the ordinary costs and benefits, various of risk and uncertainties are also associated
with production system throughout the production cycle. The yields of different agroforestry
output are prone to be adversely affected by natural hazards such as pest attack and storms
and various market externalities. In view of such associated risks, the financial analysis of
the agroforestry system is done for two different scenarios in Table 4. The result of the
analysis shows that although profitability is affected in two scenarios where cost is
increased or profit is decreased, overall performance is still better with considerably high
NPV and BCR value. Of the total profit from such agroforestry system, betel leaf provide
7% of the total income while betel nut and fuel wood collection were the second and third
most source of income, 10% and 7% of the total income respectively (Fig. 4). The other
components of this tree based homestead agroforestry contributing in incomes were timber,
fruit and bamboo (Fig. 4.).
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Fig. 4. Share of revenue (%) from different components of betel leaf based agroforesfy in
the homestead of Khasia village of Madhabchora, Moulvibazar.

Table 4: Sensitivity analysis under different financial scenarios

Benefit Cost NPV
Fi ial Scenari BC
inancial Scenario (T (Tk) (Ti/ha) R

a) Cost increased by 10% benefits remaining 2,822,099 731,403 2,090,696 3.86
the same present worth (at 8.5%)

b) Benefits reduced by 10% cost remaining the
same present worth (at 8.5%) 2822009 664912 1874977 3.82

Marketing

Marketing of betel-leaves was found to involve a long and complex chain of
intermediaries like local and district level commission agents, local and district
level whole-sellers and small vendors (Figure 5).

Local
market
h 4
Local Local whole- District-level District-level
Produce commission B celler commission whole-seller
agent agent

Y

Consumer |« Small vendor Local frader

Figure 5: Market chain for betel-leaf based agroforestry produces in Khasia village of
Madhabchora, Moulvibazar.
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Usually the leaves are plucked 3-5 days a week and are sold to the commission agents
appointed by the local whole-sellers. The whole-sellers sell the leaves to the agents
appointed by the district level whole-sellers. Finally, local agents buy the leaves from the
district whole-selfers and sell them to the small vendors through which the leaves reach
the consumers. Sometimes, local whole-sellers are replaced by a local market where the
local traders take the leaves and sell them to the agents appointed by the whole-sellers.

There are village level traders who work for market-based commission agents or
wholesalers. The intermediaries are capable of maintaining a stronghold in the
marketing network due to their ability to meet the immediate needs of the producers. A
combination of factors, such as farmers’ lack of knowledge of market price, poor
marketing structure, and the ineffective strategies also strengthen the middlemen’s hold.
Further, poor communication and transportation facilities, highly segregated markets and
unequal bargaining powers between buyers and sellers make the field more profitable for
middlemen (FAO 1995). Thus, middlemen can and often do exploit the producers’ weak
bargaining power due to latter’s ignorance of the market factors, and thereby retain a
disproportionate share of producers’ earnings.

The produces like betel-leaf and fruits are susceptible to quick degradation and decay. Yet
Khasia people do not have any practical storage technique for preservation of betel-leaves.
As a result, farmers become bound to sell betel-leafs on a daily basis. Consequently, an
excess of supply over local demand occurs during the flush season which lowers price down
to 200 Tk per kuri. Again, shortage of supply over demand occurs during January and
February months and price rises up to 2,000 Taka per kuri. Lack of storage system has
produced inconsistent and inefficient market conditions in the area.

Problems and issues

In spite of remarkable success of betel leaf based agroforestry in the area, Khasia’s life
and livelihoods were laden with a number of problems and issues which were technical,
legal as well as ethical in nature (Fig. 6).

5 - pa—

4
= 3
2
=
k-]
E 2

1

0

Disease and L.ack ofcapital  Lack of Tenurial  Illegal felling
pest technical conflict
support

Fig. 6. Identification of the problems and their ranking in a scale of 1-5 by the Khasia
agroforestry farmers of Madhabchora, Moulvibazar.
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The respondents were asked to rank the most prominent problems and issues in a scale of
1-5 and it was found that they were much concern about the production and quality of
betel leaf which were associated with pest and diseases. Diseases locally known as
‘Uthram’ and “ukhlam’ in Khasia language were identified by 80% of the respondents as
the main problems. The symptom of the disease for the former are root of leaves starting
from outside to inside, turning color black while the latter causes root rot and stem turns
to yellowish in color. Both the discases usually occur at the end of the production cycle
spread very rapidly throughout the whole plot. Their cansal organisms were not identified
yet, even no attempts so far has taken to do so, hence no remedy suggested by any
government or non-government agencies. Only remedy they followed by the Khasia were
the removal of the infested branches, leaves or the whole plants immediately after seen,
bury them far away from the plots, wash the wearing cloths and used tools with hot water.
The second most issues ranked by the respondents were lack of capital; as such agforestry
system is capital intensive particularly at the beginning of production cycle. In absence of
any financing organization, they had to take loan from the whole sellers on the condition
that they would sell the leaves to the money lender at a price lower than the prevailing
market price resulting in lower return on cost. Lack of technical support was the third
most important issue to them; they sought institutional support and training for increasing
the productivity and marketing which could have brought higher benefit to them. Conflict
over land tenure was identified as the third concerning issue. They have been living over
generations in the forest but have no right of ownership on land. Forest department (FD)
allocated 0.2 ha for home building and 1.01ha for agroforestry (total of 1.21 ha) on a
renewal basis for 99 years on a condition that they will enjoy inheritable land rights, but
cannot sell or even shift from allotted and demarcated land (Nath and Inoue, 2009). They
are very much suspected of the future of their land use right, there is gap of trust between
the FD and them about the renewal of the land which was not done for long years even
though it supposed to be dome every two years (Nath and Inoue, 2009). The last
concerning issue was the illegal felling of timber by the Neighboring Bengali people.

Conclusion and recommendations

Sustainability of a forest production system is a global issue. According to Nath et al.
(2003), at the farm level, sustainability could be indicated by (i) maintenance or
improvement of soil fertility, (ii) stable or increased yields of the major crops, and (iii)
a stable or only slowly increasing farm population. Khasia people use decomposed
weeds and pruning materials as organic fertilizer, which is sufficient to maintain soil
fertility and productivity (Saha and Azam, 2004). Moreover, there is evidence of
constantly increasing income from this agroforestry system that contributes to the
livelihood of the Khassia community. Nevertheless, there remains some scope of
intervention in different tiers of the production activity. Selling betel-leaves locally
during the flush season creates an excess of supply over local demand, thus depressing
prices. Again, highest production occurs during rainy season when transporting of
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products becomes a serious problem due to lack of proper communication system. It
sometimes results in an increase in 'moisture in the leaves, which consequently become
rotten and results in low sale value. Infrastructure facilities, such as roads,
transportation, and communications are not developed in forest areas, making them
even more inaccessible. Due to a lack of these infrastructure facilities, the production
costs increase as it requires extra cost to transport the goods from the interior areas.
Government initiative and appropriate intervention is necessary in all relevant fields;
particularly research on the improvement of productivity, disease and pest prevention
and cure, and storage of the agroforestry produces should be initiated and funded.
Infrastructural facilities, such as roads, transportation and communications need to be
developed in forest areas of this region. Finaly, it could be concluded from the present
study that Khasia community set a burning example of consetving forest resources
while managing their sustenance by practicing such an excellent viable agroforestry
production system and can be recommended to replicate it in other forested and
homestead areas of Bangladesh.
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Species Composition And Utilization of Homegardens: A Case
Study of Chandanaish Upazila of Chittagong, Bangladesh

Nure Ferdousee!, A T M Rafiqul Hoque’, M Salim Kazemi?, S M Mijan Uddin®,
A K Osman Haruni® , Mi Kwon*; Wook Kim ® and Md. Alamgir Kabir®

Abstract The study was carried out in homesteads of Chandanaish Upazila of
Chittagong, Bangladesh to get systemic information about species composition, relative
importance of species, homestead utilization pattern including knowledge about Non
Wood Forest Products (NWFP's) and medicinal plants and also to identify major
constraints of raising homestead plantations. Data were collected from 80 households,
10 from each map unit of the Upazila and 16 from each farm categories. The sampled
farmers were selected using purposive sampling technique. It was found that thirty-two
different fruit and timber trees, twenty-five medicinal plants, and five different types of
non-wood forest products grown in homegarden. The quantitative structure of different
species showed maximum rvelative importance value of fruit trees. The relative
importance of different uses of homestead trees revealed that most of the species are used
Jfor fruit, timber, and fuel. Lack of technical knowledge of growing trees, unavailability of
space and good quality of seed/seedlings was the major constraints for homestead
agroforestry production. Production of fruit and timber tree species is highly profitable if
modern inputs and production technology can be made available to farmers in time.

Key words: Homesteads, Species composition, Quantitative structure, Relative importancé

Introduction .

Homestead Agroforestry is an age-old practice in Bangladesh and provides the majority
of tree-dominated habitat across the country and therefore, represents the omly real
opportunity to comserve plant and wildlife populations outside of the beleaguered
protected area system (Webb and Kabir, 2009). About 85% people of Bangladesh live in
the rural areas and their home gardens possess more or less some agro forestry
component. According to the classification of Agroforestry system based on the nature
and type of components, most home gardens are agrosilvopastoral systems consisting of
herbaceous crops, woody perennials and animals. In Bangladesh, homestead Agroforestry
plays a vital role in providing fuel wood, fodder, fruit and timber. It is estimated that
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about 61-70% of saw logs and 90% of fuel wood and bamboos come from homestead
forests. Most of the native fruits, vegetables, fuel wood and timber come from the

homesteads home yard and marginal lands attached to or near by homesteads. Through'

homestead agro-forestry the production of various types of fruits, vegetables, spices,
fodder, forage, fuel wood and timber can be increased considerably (Haque, 1994).
According to Bangladesh Forest Department tree coverage in the village forests (which
are basically homegarden) are 270,000 hectare which acts as the source of a remarkable
portion of national demand of forest produces. The latest inventory exhibits that a total of
54.7 million cu m forest products are available in this village forests (Anon, 2013).
Though it is controversial from the practical view it is widely believed that a country
should have at least 25 % of the total area under forest for maintaining ecological balance
(Abedin and Quddus 1990). But in Bangladesh, it is only 9.78 % (Altrell, 2007). Hence, a
serious imbalance has already been created in the ecosystem, causing a number of
meteorological and health hazards. Agroforestry is an important tool to solve the
problems of food, fuel, and fodder, soil fertility and ecology. Well-planned and well-
managed agro-forestry can play a great role in improving homestead production in
Bangladesh. Due to the traditional management practices low levels of inputs and
technical knowledge, productivity from these sources is not being fully realized. Systemic
information about species composition, homestead utilization pattern, relative importance,
knowledge about Non-Wood Forest Products (NWFP’s) and medicinal plants and major
constraints of homestead plantation is scanty. So, the present study was undertaken to find
out the species composition and utilization pattern of homestead trees.

Materials and Methods

The study was conducted in Chandanaish Upazila of Chittagong district of Bangladesh.
The whole Upazila was divided into 8-map unit by Soil Resources Development Institute
(SRDI) according to their soil characteristics. A total of 80 samples, 10 from each map
wnit and 16 from each farm categories were selected by applying purposive random
sampling technique: All selected farmers were grouped into landless (up to 0.20 ha),
marginal (0.21-0.50 ha), small (0.51-1.00ha), medium (1.01-2.00 ha) and large (above
2.00 ha) according to size of land holdings (Abedin and Quddus, 1990). Based on a
prepared semi-structured questionnaire farmers were asked on various constraints (like
physical, technical and socio-economic) / limiting factors of planting new trees in the
home gardens. They were also asked about availability of NWFP’s with their specific
uses. The villagers were also asked to identify medicinal plants with their traditional
knowledge including plant parts used and name of disease / ailments.

Species inventory

The homestead utilization patterns in different farm categories were investigated. To geta
broad view of the wide range of species and categories of plants in  the home garden a
complete enumeration of individuals of species was done. A north-south baseline was
established to divide home gardens into two roughly equal parts. Sample center points
were demarcated towards in this line at 10m intervals until the boundary was reached.
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From the center points additional lines perpendicular to the base line were demarcated
towards the east and west as for as the home garden limit. By creating farther points at
10m intervals on these cast-west lines a 10m x 10m sample grid was generated. In each
grid the individuals of all species with their location -co-ordinates, total height, crown
diameter and crown height were recorded (Millat-e-Mustafa 1998).

Vegetation analysis

To determine the contribution made by each recorded species in a homegarden and to
characterize the structure of the vegetation; frequency, relative frequency, density,
relative density and relative cover was calculated using the following formulae of Shukla
and Chandel (1982): o

Density of species A
%

Relative density of a species A = 100

Density of alispecies
Total no. of individuals of a species in all the sample plots <100
Total no. of sample plots studied

Density of species per unit area =

Percentage frequency of species A

Relative frequency of a species A = x100

Sum of allspecies percentage frequncies

) . Crown area of species A
Relativecover of a species A = x 100

Crown area of allspecies

Total no. of sample in which the species occurs :
Frequency = x 100
Total no. of samples studied

To determine species dominance, Relative-Importance Value (RIV) for particular species
was finally calculated according to the following formula of Myers and Shelton (1980}:
RIV =Relative frequency + Relative density + Relative cover

Where,

RIV is unit of scoring that combines the three measures giving each equal weight and can
be used as a ranking of the dominance of each species in the community with the
maximum relative importance value 300.

Results and Discussion
a) Homestead utilization pattern

The homestead utilization pattern in different farm categories is presented in Table 1. The
average homestead size was found 927 m? with minimum size of 323 m” for the landless
farmers and with maximum size of 1816 m* for the large family. It was observed that
homestead size increased with the increase in farm size. Trees and bushes occupied the
largest portion (3052 m?) of the homestead followed by housing (204 m?). The area
devoted to vegetable production was 107.2 m?, cattle shed was 41.8m?, pond was 88 m’
and yard was 140.8 m?. The remaining 40 m’ were other fallow lands. Area under trees
and bushes as well as under housing also increased with the increase in farm size.
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Almost a similar result was found by Uddin and Hasan (2001) where average homestead
size was found about 912.6 m’ of which housing is195.8 m’, trees and bushes is 295.2 m’
and vegetable garden is 120.2 m?,

Table 1. Homestead utilization pattern in different farm categories of Chandanaish Upazila
in Chittagong district the respondent groups or general?.

Farm Homest _ Homestead area under different uses (m %)
Category eadsize [ousing Cattle Pond Trees&  Yard  Vegemble Otherfe
(m®) shed Bushes __garden llow
Landless 323 71 7 10 112 47 67 9
Marginal 605 116 26 19 235 127 71 11
- Small 794 192 48 67 254 120 82 31
Medium 1097 294 57 134 287 142 127 56
Large 1816 347 71 210 638 268 189 93
Allsize 927 204 41.8 88 3052 1408 107.2 40

b) Composition and species selection criteria for homestead plantation
Thirty-two different timber and fruit tree species were identified in the home garden of
the sample households (Table 2). Different environmental factors such as micro-and
macro environmental factors of the homesteads acted as driving forces of the species
selection. At the same time the needs and choice of the family influenced the distribution
of species. Farmers were found to prefer fruit trees as they could get fruit, timber and fuel
from the trees. Miah et al. (1990) and Bashar (1999) also found that farmer generally
prefer fruit trees in their homesteads. The highest average number of fruit trees was
Supari (14.68/ husehold), followed by Am (12.5/ household) and that of timber tree was
Rain tree (6.25/household), followed by Teak (3.125/household). The highest (98%)
number of household planted Narikel followed by Am (94%) and Supari (87.5%). Among
timber trees maximum (92.5%) home stead owners planted rain tree which was followed
by Kanthal (67%) (Table 2). Farmers of the surveyed area selected those species for
planting which can ensure regular income. In another homestead utilization survey at
Char Nabagram village of Noakhali District it was found that the highest average number
of fruit trees was Supari (5.01/ household) followed by coconut (3.35/household) and that
of timber tree was Mahagony (3.62/houschold) followed by rain tree (3.41/household)
{Uddin and Hasan, 2001).

¢) Distribution of individuals of each tree species in different diamerer classes
Percentage distribution of individuals (or stems) of different tree species in different
diameter classes with tespect to total individuals has been shown in Table 3. The
maximum percentage of individuals (52.86%) belonged to diameter class less than 10
cm. The lowest percentage (1.97%) was represented by largest diameter class (i.e. >
60 cm). It was obvious that the percentage of the number of individuals tends to
decrease as the diameter increases. Different diameter classes were found dominated
by different species.
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Table 2. Major tree species growé in the homegarden at Chandanaish in Chittagong

Serial  Species Number of trees per  %Household
No. household contains

1 Am (Mangifera indica) 12.50 $4.00
2 Jam (Syzigivm cumini) 1.06 23.00
3 Kanthal (drtocarpus heterophyllus) 4.70 67.00
4 Boroi (Zyziphus mauritiana) 2.50 75.00
5 Narikel {Cocos nucifera) 6.25 98.00
6 Rain tree (Albizia saman) 6.25 92,50
7 Madar (Erythrina variegata) 0.20 6.38
8 Guava (Psidium guajava) 2.63 54.00
9 Litchi (Litchi chinensis) 0.46 15.00
10 Arjun (Terminalia arjuna) 0.06 2,50
11 Garjan (Dipterocarpus turbinatus) 0.03 5.00
12 Gamar (Gmelina arborea) 021 375
13 Teak (Tectona grandis) 313 17.50
14 Jalpai (Elaeocarpus floribundus) 0.16 375
15 Botta (Artocarphus chama) 0.18 10.00
16 Neem . (Azadirachta indica) 0.08 6.25
17 Mahagoni (Swietenia mahagoni) 0.35 7.50
18 Doomoor (Ficus hispida) 0.14 11.25
19 Kala Koroi (4lbizia lebbeck) 0.26 875
20 Amra (Spondias pinnata) 0.23 2125
21 Akashmoni (Acacia auriculiformis) 0.63 15.00
22 Sil Koroi (4ibizia procera) 0.13 11.25
23 Supari (dreca catechu} 14.68 87.50
24 Chatinm (4lstonia scholaris) 0.05 1.25
25 Devdaru (Polyalthia longifolia) 0.48 5.00
26 Chalta (Dillenia indica} 0.25 6.25
27 Gab (Diospyros peregrina) 0.18 8.75
28 Sonalu (Cassia fistula) 0.11 12.50
29 Sisso (Dalbergia sissoo) 0.38 13.75
30 Tentul (Tamarindus indica) 0.19 10.00
31 Dalim (Punica granaiam) 0.13 8.75
32 Bel (degle marmelos) 0.09 2.50
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Table 3. Distribution of individuals of different tree species in different diameter classes Diameter classes less than 10 cm was dominated by Am (6.23%) followed by Teak

of respondent groups (3.14%). Dia?neter class 10-19.9 was d.ominated by Am (3.98%). Diametc_r class 20—29:9
: = = 395 30395 20- 0599 =60 om. cm was dominated by Am (3.14%). Diameter class 30-39.9 cm was dominated by Rain
i}l(.) Species <10 109 S (‘%;) o (%) 9.9 om. (%) ) tree (3.14%) followed by Kanthal (1.68%). Diameter class 40-49.9 cm was dominated by
) (%) om. (%) ' cm. (%) Rain tree (0.84%) followed by Kanthal (0.46%). Diameter class 50-59.9 cm was
T Am 6.23 308 314 53 21 1.89 1.47 dominated by Am (1.89%) followed by Rain tree (0.63%). And diameter class more than
: v v 025 017 013 0.10 0.08 60 cm was dominated by Am (1.47%) followed by Rain tree (0.42%) and Jam (0.08%). It
2 Jam . : is to mention that Species under monocot does not increase after a certain ranges of their
3 Kanthal 147 222 1.89 .68 0.46 017 — lateral growth so those species were avoided in this class for comparison. However
4 Boroi 262 044 0.42 038 031 Supari was found to be in less than 10 cm diameter class while Narikel was found within
5  Narikel 210 377 3.56 0.63 0.42 - - 29.9 cm diameter class. It was evident that some species were found in all the classes. It
P Supari 1677 7.84 === was because people of the study area used to plant Am, Jam, Kanthal, Narikel, Supari,
7  Raintree 1.48 2.10 1.89 30.14 0.84 0.63 0.42 Rain tree and Sil koroi from the beginning of their homestead set up as common species.
8  Madar 0.06 0.19 0.04 0.04 - — - d) Quantitative structure of the tree species in home gardens:
9  Guava 126 1.89 0.84 0.42 - The highest relative frequency was found for Narikel (12.18 %) followed by Am (11.68%)
10 Litchi 0.21 0.38 0.19 - - - o and Rain tree (11.49%).The lowest relative frequency was for Debdaru (0.16%) (Table
11 Arjun — 0.10 - -- -- - - 4).The highest relative density was found for Supari (24.61%), followed by 4m (20.96%)
12 Garjan — 0.06 . — —_ — — and Rain tree (10.48%). The lowest value was for Garjarn (0.06%) (Table 4). The relative
3 G 010 017 o cover was mostly dominated by Rain tree (9.81%) followed by Silkoroi (5.39%) and Kala
Koroi (4.71%). Relative Cover was minimum for Supari (0.72%) (Table 4). Relative
14 Teak 34 210 - — — Importance Value was maximum for Am (36.68%) followed by Supari (36.2%) and Rain
15 Jalpai 0.06 017 . 004 - _ — - tree (31.78%). The minimum value was for Debdaru (2.16%) (Table 4).
16 Botta . 0.17 0.10 0.02 - = - T
17  Neem 0.08 0.04 — -— e) Constraints / Limiting factors of planting new trees in the homegarden
18 Mahogani 0.01 029 - 0.19 -— - - - The need of growing more trees was felt by almost all farmers in the study area. Lack
19 Doomoor 013 0.10 . — - of technical knowledge was the most common constraints of tree growing which was
T 015 023 0.10 0.13 . ‘ reported by 67 % of the houscholds while 63% households mentioned lack of
20 Kala Rorol : . ; unavailability of space and 62.8% lack of good seed or seedlings as their most common
i 21  Amra 0.13 0.17 010 - _ — — constraint, Large farmers had larger homestead areas. Restricted sunshine and air
22 Akeshmoni 0.17 0.3 0.25 - - - (35.6%), hampering vegetable production (29.6%), problems in livestock rearing
23 SilKeroi 031 042 0.63 0.13 0.08 0.10 - (26.4%), conflicts with neighbors (12%), problems in poultry and disease (10.8%) were
24  Chatium 0.02 0.06 - e - -- - other notable factors which limited tree growing by the farmers in their homesteads. On
25 Dovdaru | 0.38 0.17 0.15 - - - the contrary, farmers have better indigenous knowledge of homestead management
26 Chalta XT; 021 0.08 — according to our observation. The spatial and temporal arrangement of the homestead
- . components seems to secure the sustainable supply of their necessities including cash
27 Gab - 008 021 — — _ : and kind. Lack of technical know-how was the most common constraints, which was
28 Scnalu 004 015 found in homestead utilization survey at Noakhali District and lack of good
29  Sissoo 0.21 0.42 - seed/seedling was the next common constraints {Uddin & Hasan, 2001). The reason of
30  Tentul — 0.21 0.31 - - such opinion from the village peoples may be due to their inferior educational
31 Dalim - 0.15 0.06 - -— -— background compared to the external formal agencies or other data collecting agents.
‘ 32 Bel — 008 0.06
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Table 4. Relative Frequency, Density, Cover age and Importance Value of each species at
Chandanaish Upazila of Chittagong district

i i i lative Importance
?\Ilt.). Species Frefl{islfge(%) Dgfs‘}iag‘&:) CI?\:}::I g’Z) Re Value I(::%:)
1 Am ' 11.68 2096 . 4.04 36.68
2 Jam 2.86 178 - 1.92 6.56
3 Kanthal ' - 8.32 7.88 3.34 19.54
4 ﬁoroi 9.32 4.19 271 16,22
5 Narikel 12.18 6.29 232 20,79
6 Supari 10.87 24,61 - 0.72 36.20
7 Rain tree 11.49 10.48 981 31.78
8 Madar 0.79 0.34 225 3.67
9 Guava 6.71 4.40 1.27 12.38
10 Litchi _ 1.86 0.78 1.74 438
11 Afm 0.31 0.10 5.02 5.43
12 Gartjan ‘ 0.62 0.06 3.53 421
13 Gamar 0.47 035 ©3.07 3.89
14  Teak 2,17 524 1.75 9.16
15 Jalpai 0.47 0.27 2.54 3.28
16  Botta 1.24 0.29 1.93 3.46
17 Neem 0.78 0.13 423 5.14
18  Mahogani 093 0.59 3 529
19 Doomoor 1.40 0.23 2.18 3.81
20  KalaKoroi 1.09 0.61 471 6.41
21 Amra 2.64 0.38 4.17 7.19
22 Akashmoni 1.86 1.05 2.14 5,05
23 Sil Koroi 1.40 1.68 5.39 847
24  Chatium 0.87 0.08 2.9 3.85
25  Debdaru (.16 0.80 1.20 2.16
26  Chalta 0.62 0.46 1.93 _3.01
27  Gab , 0.78 0.29 4.11 518
28  Sonalu 1.09 0.19 3.14 4.42
29  Sissoo 1.55 0.63 29 5.08
30  Tentul 17 0.31 4,33 6.37
31  Dalim 1.24 021 3.38 4.83
32 Bel 0.31 0.15 2.66 3.12

Species Composition and Utilization 23

f) Non-Wood Forest Products in homegarden and their uses:

Five Non-Wood Forest Products were found in homesteads but they were not widely
distributed. The name of available NWFP’s and their specific uses are listed in Table 5.

Table 5. Non-Wood Forest Products in the homegarden and their uses.
Name of the NTFP '

Uses

Bamboo . = Bamboo leaves used also as fodder during scaecity.

{About 20 % of crown cover area = - Bamboo used in construction, frames and floors.
is occupied by bamboo. Main » Dried leaves, branches old culms and dead rhizomes

species was Bariala and others used fuel.

were Muli and Mahal) * For making agricultural implements.
Patipata or Murta =  For making pati or sital pati
(Most houscholds raise & use. It = For making mais and baskets.
grows in marshy areas) = Alsoused as fuel wood.

Cane = Used as a binding material,
(Only 10 % household had it} *  For household work..

Spice : (Common spices were » Used for cooking food.

Ada, Halud, Morich, Onion and »  Giving aroina to the food.
Garlic)

Grasses :Common grasses were = Used as a fodder and fuel wood.
Durba (Cynodon.dactylon) and =  Also used as thatching material.

Uluson {Imperata cylindrica)

g Medicinal plants in the homegarden & their uses:

Twenty-five species of medicinal plants were identified in the home garden though any
part of any tree can be used for medicinal purposes. In addition to their traditional
knowledge farmers sometimes gather knowledge from village Kabiraj who sells
ayurvedic medicine in different market place. Table 6 shows different medicinal plants
found in the home gardens including their parts used with name of diseases / ailments.

Conclusion

Tree species diversity plays an inevitable role in the conservation of species and also of
the current environmental issue of Bangladesh as well as other tropical countries. This
study reveals that, Chandanaish Upazila possesses diversified tree species but their
occurrence is not satisfactory. Homestead vegetation of this Upazila typically exhibits ina
layered vertical structure of diversified economic crops of immense value and domestic
usage. Due to the lack of well management practice and the lack of awareness about the
ecosystem, many of the important tree species, are in danger though they play a vital role
to satisfy the local needs and demands. The homestead forest is also keeping the balance
of ecosystem. But unfortunately the threatened and endangered species are becoming
extinct day by day despite lack of consciousness and knowledge about homestead forestry
resources. The increased population of Bangladesh facing acute shortage of fuel wood,
timber and fodder tree species. Homestead forestry resources can ameliorate this
distortion substantially as the homesteads are supplying about 70% of timber, 90% of fuel
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wood, 48% of sawn and veneer logs and almost 90% of bamboos required by .the nation
(FAO 1982). A well-managed homestead forest will not only ensure food security of .1'1.1ra1
people but would also be an important adaptive mechanism for clu'nat? change res:iheltlt
Bangladesh. Emphasis should be given to incorporate more _s.pec1es in horrllestea s 2
increase diversity especially emphasizing those which will easily be adapted in cl:lange
climatic condition of Bangladesh that is the most vulnerable couniry to sea level rise and
associated natural disasters relating to climate change.

Table 6. Medicinal plants found in the home gardens including their parts used and uses

SINo Species (Scientific name) Parts used Uses
- g mia
ici leaves, Toots, cough, brpnchms, TB, ‘mal
1 Basak (Justicia adhatoda) O sty
2 Patharkuchi/Cough pata  Leaves ' f:ough, 'applicd to wounds and
(Kalanchoe pirnata) insect biies. : -
3 Thankuni/ Adanguni. (Centella whole plants & juice of Wcak{less, nervous diseases an
asiatica) leaves. jaundice. : __
Piaj/ Onion (4¥ium cepa) bulb, stimulant, insect bites, d1u;at1c.
i ; q Bulb agthma, stimulant, lungs diseases,
5 Rasun/garkic(Allium sativim) B o,
Manlkachu (Colocasia mannii) tuber, leaves ear diseases constipation.
Qol (Amorphophallus  Tuber dysentery, stomachic
paecniifolius) _ : .
8 Bel (degle marmelos) frmit, leaves digestive, laxative, diarthoea.
i i i 1 diseases
i een and ripen fruit stomach diseases, dental 3
9 Supari {Arecc? catechn) gr prn
10 Satamuli (Asparagus densiflortis) roots & leaves dysentery, diarrhoea,
11 Kamtanga (Averrhoa carambold) fruits, leaves fever and sinusitis.
12 Morich (Capsicum annyum) Fruits : dia1:rhue.a, st:mulant.. :
13 Papaya (Carica papaya) juice, fiuit (both green & rpen) Indigestion, anthelmmluc. :
14  Sonalw/Bandar kati (Cassia fistula) _Tipe fruits, leaf and bark. constipation, fever, skin d1sea-se
15 Tejpata (Cinngmomum tamala) leaves & bark diarthoea, theumatism, nerve disease.
16  Dhanya (Corigndrum sativin) Fruit diuretic, weakness .
17  Halud (Curcuma longa) Rhizome Wc, weakness, sfnvﬂulant. >
18 Neem (dzadirachta indiea) leaves, seed, bark, root. intestinal worms, vormtng, shoma c.
19 Mehedi, mendi (Lawsonia inermis)  juice of leaves, bark jaundice, leprosy, sexual c.hscas.e.
20  Banana (Musa paradisiaca) fruits, leaves, tannins of dysentery, diarrhoea, intestinal
stem WOTInS.
- - - s
i i fruits, leaves, bark spice, ~dysentery, diarthoea,
21 Amloki (Phyllanthus emblica) ! B e
i i ipati i want
22 Tentul (Tamarindus indica) leaves, seeds and fruits Zgn;sptg:l&t:n, worm, diarhoea,
23 Arjun (Terminalia arjuna) Bark heart .dise:ase, fever. = —
i inati Fruit constipation, cou :
24 Hartala (Terminalia chebula) T O iing, weakness
55 Ada(Zingiber officinalé) Rhizoms weakness, stomachic disease,

dysentery, vomiting.
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Floristic Composition of Madhupur National Park (MNP), Tangail,
Bangladesh '

Md. Rayhanur Rahman®, M. K. Hossain, Md. Akhter Hossain and Md. Samiul
Haque

Abstract: Madhupur National Park, the oldest Protected Area comprises a
significant part of Tropical moist deciduous forest in the central region of
Bangladesh. The pure natural forest patches are being encroached and degraded day
by day mainly due to anthropogenic disturbances. A study was conducied during
January 2015 to June 2016 to assess the total floristic composition of Madhupur
National Park (MNP). Plants of all habit forms occurring in the forests, roadsides
and homesteads within the boundary of MNP were recorded through whole area
survey. Results of the study revealed a total of 385 plant species belonging to 293
genera and 95 families. Among the 95 families, Euphorbiaceae family was
represented by maximum 24 plant species, whereas each of 42 families contains only
I species. The habit form distribution indicate that among the 385 plants, number of
tree species were maximum (140) followed by 135 herb, 48 shrub, 46 climber, 9 fern,
5 epiphyte and 2 parasites. Monocots, dicots and pteridophytes were represented by
87, 287 and 11 species respectively. The Bangladesh Forest Department and
encroachers living in the Park area introduced substantial number of plants through
plantation (26%) and cultivation (10%), whereas the naturally occurring plant
species counted for 64% of all plant species. Uses of the plants (timber, food and
fodder, fuel, medicine, miscellaneous, multiple uses, not known) indicated that
maximum 212 plant species can be used for medicine. Conservation status of the
plants showed 3% flora was vulnerable and 2% were near threatened. The present
study will be helpful for the planners and policy makers to plan initiatives for the
better conservation and sustainable management of plant resources of MNP.

Key words: Biodiversity, Floristic composition, Encroachers, Madhupur National Park,
Conventional use

Introduction

The diversity of plant life is an essential reinforcement of the forest ecosystems (Sajib et al.
2016). Biodiversity produces goods and services for the most fundamental of our needs-
clean air, fresh water, renewable energy, food, medicines and shelter. Our main foods are
coming directly or indirectly from plants. Taxonomy and ecology are two essential tools for
assessing biodiversity. Taxonomic revisions play a vital role for monitoring bicdiversity and
provide information for conservations measures (Sharma 2005).

* Institute of Forestry and Environmental Sciences, University of Chittagong, Chittagong-4331, Bangladesh
Corresponding Email; mkhossain2009@gmail.com
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Bangladesh covers an area of 147,570 km® of which about 10% is covered by forest
(Altrel et al. 2007). The Sal forests was covered with 120,255 hectares of notified forests
in the recent past as reported by Chowdhury (1994), but most of the Sal forests are now
severely degraded and poorly stocked. The forest has been reduced both in extent and tree
density as well as stand quality. These are, in fact, the worst hit of all the forests in the
country. The pational forest resources assessment reported that the Sal forests areas of
Bangladesh is now only 34,000 ha (Altrell et al. 2007). In order to conserve the forest
resources and enrich biodiversity, wildlifc habitat and nature based recreation a total of
8,436 ha area of Madhupur Sal forest was declared as the Madhupur National Park
(MNP) in 1982. It is the oldest protected area of Bangladesh. Protected areas (PAs) are
important not only for biodiversity, but also for their natural resources that many local
people rely on for their livelihoods (Falconer and Arnold, 1989, Cavendish, 2000).

The biodiversity of Sal forests is very wide and interesting both from ecological and
conservation point of views (Alam 1995). Prain (1903) emphasized the exploration of the
Madhupur forests which occupy the major Sal forests of the country. A list of important
forest species is available in the Working Plans of Mymensingh Division and Forest
Divisions situated in the northern Bangladesh (Sattar 1977). Alam (1995) studied the flora
of whole sal forests of Bangladesh. Malaker (2010) reported the floristic composition of
Madhupur Sal Forest up to genera, whereas Rahman et al. (2010) reporied species
richness of climbers in Madhupur Sal Forest. A taxonomic study was done concentrating
the flora of Madhpur National Park by Harun-Or-Rashid and Mia (2001). Alam (1995}
reported that the Madhupur Sal forests, where Sal vsually forms 70-75% of the upper
canopy, is undergoing through severe degradation. Many of the wild and semi-wild plant
genetic resources are now in greatest threat to extinction than ever before due to
ovetexploitation, agricultural expansion, destructive harvesting of trees by encroachers
and loss of natural habitats which have leaded many plant species to become rare and
some are on the point of extinction (Malaker ef 4l., 2010). These indicate that there have
been significant changes in plant composition of MNP but no recent records are available.
In this circumstance, the plant species available in the MNP need to be documented
before their further disappearance or extinction and conserved in both in-sifu and ex-situ
condition. Recent information on richness of biodiversity and overall status is needed for
taking management decisions and further development of the Madhupur National Park.
The present study is, therefore, aimed to assess the floral diversity, to record the available
plants under different genera and families in Mudhupur National Park. The conventional
use of plant species was also assessed to indicate their economic and cultural importance.

Materials and Methods

a) Study area

Madhupur National Park is located at 125 kilometers north of Dhaka. Tt covers the land area
between 24°30" to 24°50'N latitude and 90°00' to 90°10'E longitude, situated on the western
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side of Tangail-Mymensingh main road. The park is located in the northeastern part of
Tangail district and administrated under the jurisdiction of Tangail Forest Division (Begum
2{)1‘1). The Madhupur National Park consists of an area of 8,436 ha (20,845.81 acre) of
which 8,195.8 hectares are under Madhupur upazila of Tangail district and’ 240.2 ha are in
Muktagacha upazila of Mymensingh- district. Biodiversity conservation was the main
purpose for establishing as a National Park (Ahmed 2008). The mean annual temperature in
WP ranges from 10-34°C and mean annual rainfall ranges from 1500-2100 mm. Humidity
varies from 60-86 percent. Average maximum wind speed is 16 kn/hr (Alam 1995),

b) Field data collection

To assess the floral composition of Madhupur National Park from all habit forms the
field work was done through whole area survey method from Fanuvary, 2015 to J’une
2016. Field work was scheduled in different seasons that enabled ,plant specimer:
collections and field observations during the flowering and fruiting time of maximum
number of species. Plant species were recorded from forest, homesteads, plantations
roadsidfes and marginal lands located within MNP. More than 150 foot trails :Jf substantiai
leng_rtl'l. in four beats of Madhupur national Park were surveyed for the assessment of
floristic composition. Survey was continued until observance of new plant species. More
than 12 households (three from each beat) situated within MNP were surveyed to .record
plf"mt species from the survey areas. Four Focus Group (FGD) discussions were conducted
with the local people in cach beat to know the conventional use of the plants.

¢) Plant sample processing, identification and subsequent data analysis

The observed plants were identified with their local name, scientific name. All the
observed plant species were recorded and tagged in the field. Herbarium specim;an of rare
and unidentified plant samples with fertile material (flower, fruit and seed) were prepared
.folIowing standard scientific procedures for identification. The unknown samples were
1de.ntiﬁed with the help of specialists from Institute of Forestry and Environmental
Sciences, Departmc.nt of Botany, University of Chittagong and Forest Botany Division of
Bangladesh Forest Research Institute (BFRI). After identification the collected plant
sam.ples were preserved in the herbarium racks of the Seed Research Laboratory of
Institute of Forestry and Environmental Sciences, Chittagong University (IFESCU)
Consultation was also done in necessary cases with recognized reference books, ¢.g Prair;
(1903), Heinig (1925), Khan and Halim (1987), Siddiqui (2007) and Ahmed et ’al | ('2008)
Empirical data and questionnaires were analyzed with the help of MS Word .and MS.
E)_gcel. Recorded plants were discussed under seven (7) categories (trees, shrubs, herbs
clnn!aers, pteridophytes, epiphytes, and parasites) based on their habit forms., Tre;
specws.that were planted for timber, fruit, fuel, fodder, shade, forest restoration and
decoration were considered as plantation crops. The species which were cultivated inside
the baide (low land) areas and agricultural lands in and around the homesteads within the
national park are considered as cultivated crop. In order to represent the conventional
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plant uses the species that provides services and produces other than timber, fuel wood,
food or fodder, and medicine were characterized under miscellaneous use and plants
which are used for more than two puUIposes Wwere considered under multiple uses.
Conservation status of all the 385 planis of MNP was assessed following the
Encyclopedia of Flora and Fauna of Bangldesh (Ahmed ef al. 2008).

Results

a) Floristic composition

The research revealed a total of 385 plant species under
the Madhupur National Park. Among the recorded plant species monocot, dicot and
were represented by 87, 287 and 11 species respectively. List of the recorded
ding to families in alphabetic order. The

293 genera and 95 families from

pteridophyte
plants is shown in Appendix 1 arranged accor
study also revealed that top 5 families contain more than 25% (98 species) of all plant

species, whereas 472 families contain only 1 species each. Among the 95 families,
Euphorbiaccae was represented by maximum 24 plant species followed by Poaceae (22
species), Fabaceae (21 species), Rubiaceae (16 species), Cyperacea (15 species). All the
recorded plants fall under tree, shrub, herb, climber, fern, epiphyte and parasite habit
forms where trees were represented by maximum (140 species, 36% of all species)
species foliowed by herbs (35%), climbers (12%), shrubs (13%), ferns (2%) and
epiphytes and parasites (2%) (Figure 1). Only 5 species of epiphytes and 2 parasites were
found to occur in Madhupur National Park, There were notable number of woody vines

and climbers climbing on Sal trees.

Tems . . Epiphyte &
2% parasitic
Climbers e
12%

Figure 1: Distribution of species number into different habit forms recorded from MNP
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b) Trees

Tree communities are the major component of aﬁy forest. A total of 140 tree speci
were recorded from the Madhupur National Park. The recorded tree species b:loi;e:
:Icly Iﬂig iz;el:a ‘::d 42 familif:s (Figl:ll'e 2 and Appendix 1). The number of tree speciis
e l:}s comparatlvelj.r higher than the species recorded from other habit
ms. 1e. ol ser.vauons depicted that, Sal (Shorea robusta), Sinduri (Mallotus
philippensis), Datoi (Grewia nervosa), Bohera (Terminalia bellirica), Neor (Proti
serratum), Chokoi (dntidesma sp.) etc. are very common in the natura’l forests i

¢} Shrubs

;F;e study recorded a .total of 48 shrubs belonging to 41 genera and 19 families
:gurle 2 and Appendix 1). Ziziphus oenoplia, Solanum americanum, Phyllanthus
reticulatus, Leea alata, Glochidion multiloculare, Chromolaena odorata, Canthium

angustifolium, Catunaregam spi
’ pinosa are some of the shrubs that i
the natural forests of MNP. found common it

d) Herbs

In Madhupur. National Park, herbs occurred in the forest floors, forest edges, marginal
?rezlxtz and agricultural fields. The study revealed a total of 135 species of herbs ,belonggilfg
;l '7 Eg}ener::a. and 44 famllu?s (Figure 2 and Appendix 1). Physalis minima, Scoparia
ulcis, Urena lobata, Vernonia cinerea, Curcuma zedoaria, Costus speciosus, Curculigo

{J?Ch AY gr p p la d arc s
» f i
I(JIde And} ogra hl.s ctricielot € SOoIme O the commaon llel bS that gr()w n the

139
140 1 okl
m Species
g 120 107 # Genus
& 100 mramily
]
=
= 80
=
S
g 60
g
2 40
o
&
a 20
=]
-:é 0 - : :
2 Tree. Shrub Herb Climber Femn Epiphyte
Habit form and
parasite

Figure 2. Number of family, genms and species under different categories of plants
recorded from Madhupur National Park
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e) Climbers

During the field study it was observed that many trees were engulf'e:d«by chmb:;:;h:i
total of 46 species of climbers belonging to 34 genera and ?1 families \xiere e oo
from Madhupur National Park (Figure 2 and Ap?endlx ”1). .Acacm zo?glzf em,
Ampelocissus barbata, Ampelocissus latifolia, Bauhinia vahlii, Dioscoreg 1:h IObu;
Dioscorea hispida, Dioscorea esculenta, Ichnocarputv frutescens, opa 00 b
parviflorus, Tetrastigma bracteolatum, Thunbergia grandiflora efc. are vg:ry com

in the Madhupur National Parks.

f Ferns

The study revealed a significant number of pteridophy.tes growing in thelwet ar:;l :11‘1:(11(137(
areas of Madhupur National Park. A total of 11 ptendc.)phytes under 1 ge:n.c’;1 one
families were recorded from MNP (Figure 2 and Appendix 1). AI_nong the.ptle.rl op uy;r e(,i
Helminthostachys zeylanica, Lygodium flexuosum and Drynaria quercifolia occ

frequently.
g) Epiphytes and Parasites

Only 5 specics of epiphytes and 2 species of parasites were 'recorded from thednau;f rf;);e?:
patches of Madhupur Naitonal Park (Figure 2 and Appendix 1). .Geodorum :;sz o
found commonly in the shady forest floors of Madhupur National Park. ong e s
epiphytes and 2 parasites FHoya parasitica, Cuscuta reflexa and Pothos scandens were

climbing on a variety of host plants.

Nature of occurrence of the recorded plant species in MNP

The ferrain condition of Madhupur Natiopal Park is almost flat with some 1rregulf:r
undulations. A substantial portion of the park area is occupied by human settlements

who build their houses inside
the park area. The people
living inside MNP introduced
some agricultural crops as well
as trees in and around their

homesteads  and cultivable
lands. Moreover, BFD
established plantations  with
both exotic and native plant
species in the degraded areas
for vegetation restoration and
enrichment of wildlife habitat.

L—_—__—_——————____________————
As a result of these Figure 3. Nature of occurrece of the recorded plants in MNP

interventions  plantation and
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cultivated originated plants were respectively 26% and 10%, whereas remaining 64%
were of naturally origin (Figure 3). Some of the commonly cultivated crops were Oryza
sativa, Musa paradisiaca, Xanthosoma sagittifolium, Curcuma longa etc.; whereas,
Acacia auriculiformis, Aquilaria agallocha, Swietenia mahagoni, Gmelina arborea,
Eucalyptus camaldulensis etc. were common plantation tree species.

a) Conventional use of recorded plants

Garo ethnic communities live inside MNP in several villages. They are somewhat
dependent on the forest and traditionally using the forest flora for meeting their timber,
food and fodder, medicinal and fuel wood needs. People from surrounding villages along
the Garo ethnics collect wood as house building materials, pole to sale in the market,
tubers for food and grasses for fodder. Different non-timber forest products are also
collected by local people for meeting diverse needs as well as to earn partial livelihood.

The number of species under different traditional use categories is shown in Table 1
according to their habit form.

Table 1. Conventional use of plant species of different habit forms found in Madhupur
National Park (2015-16)

Timber (T) i - - - - - 71
Fuelwood (F) 19 1 1 - - - 21
Food or Fodder (Fd) 71 10 43 22 2 - 148
Medicine (M) - 80 31 69 27 3 2 212
Miscellaneous (N) 5% 18 41 17 5 1 141
Multiple uses 51 1 3 2 1 - | S8
Not known (Nk) 3 7 41 3 3 4 61 -

The study showed that plants possessing medicine yielding potentiality were maximum
(212 species, 55%). There were 71 (18%) timber yielding species, 21 (5%) fuel wood
species, 148 (38%) food and fodder yielding species. Moreover, 58 plant species can be

used for multiple purposes (more than two uses). No information was found regarding the
specific uses of 61 plant species in Madhupur National Park.

b) Conservation status of the plants of MNP

The recorded plants from MNP were found to be represemted by 7 comservation
categories, viz. Conservation Dependent (CD), Data Deficient (DD), Least Coneern (LC),
Not Evaluated (NE), Not Evaluated but seems to be rare (NE but rare), Near Threatened
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(NT) and Vulnerable (V). A NE  NEbutmce ;;6
total of 78% plant species (300
species out of 385) were found
as Least Concerned (CD) which
represents  maximum pl'ant
species among all the categories.
Whatsoever, vulnerable and
near threatened plant species
were represented by 3% and 2%
respectively (Figure 4), Bhutum

menodictyon orixensis), : s under different
E i iInadi Figure 4. Percentage of the recorded plant "'pecf;enr DD ! Data
Piroalu  kanta  (Temilnadia conservation categories [CD = Conservation depeed NE but rave =
uliginosa), Atjun (Terminalia  Deficien;, LC = Least Concern, NE = A]\?thml\?zi Threatened, V =
ung), Bohera (Terminalia Not Evaluated but seems fo be rare.
arjund), A

hebula), Khudi Khejur - . e
((:Phoenil acaulis), Vet (Ardisia colorata), Gadila (Careya f{rbc:;’eal)\dawdczepie I\;:iional
i i . These plants occurred in the uj
vulnerable plants in national context ! e o1y were
i 66% plant species (459 species
k occasionally. In CWS a total of .
f::orded as Least Concerned (CD), whereas vulnerable, end:f,ngered and Twar t(llar;afsrl:in
Jant species were represented by 4%, 1% and 3% respeciively (Hossan? an (;608)
I2){}3;)4) l]J3ut in Dudhpﬁkuria—Dhopachari wildlife Sanctuary 59% (359 species t;)lut 0 o
Jeast lants of the wilditie
' dangered and near threatened p
were least concern. Vulnerable, en : s O oL, The
! 2%, 3.8% and 0.7% speices (Hossam ef a.
sanctuary were represented by 6.2%, : o
ic di d uncontrolled agricultural expa
re anthropogenic disturbances an _ : e
:CIZZtations within the natural forests threaten the existence of the native plant species

Discussion

Terrain condition of MNP is almost homogenous due to which floristic com'posmon 13
3 - - e
terms of species number is comparatively poor than that’s of tr(?pmal se:mll1 eve;t;g:te ”
hill forests of Bangladesh. The plant species richmess is poor Dm thNukP :I i:::‘nwﬂd1ife=
i Wildli Kalenga wildlife Sanctuary, Ludnp
Chunati Wildlife Sanctuary, Rema . : h
Sanctuary and Teknaf Wildlife Sanctuary as reported by Hossain ;ncll) Hoss'a;il 520(1)-118“);
_ (2012), Feeroz (2013). MNP harbors ric
Feeroz ef al. (2011), Feeroz ef al. ( R oz | - -
resources (Table 3) than that’s of Fasiakhali Wildlife Sanctuary, Sitakunda Eclo ;’;;:1:
Qatchari NP and Nijhum Dweep National Park (Uddin et al. 2011,'Dutta et a .t MNI;
Arefin et al. 2011 and Feeroz and Uddin 2015). Considering the natlongl 0311:;-)( S
' ded from Bangladesh till now and this seem
harbots about 10% plants of all flora recor . : -
tci1 1-encouraging A comparative data with number of flora belonging to different habit

forms is shown in Table 2.
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Table 2 Bangladesh Number of flora recorded from some Protected Areas (PAs) (2015-16)

Protected Areas (PAs) No. of species under different habit forms’ References ‘
T § |H C E [P F Total

Rema-Kalenga WS 142 | 163 190 | 102 | 16 - 620 |Feeroz etal 2011
Dudhpukuria-Dopachari WS | 182 | 125 | 200 71 17 | 608 |Feeroz etal 2012
Fasiakhali WS 82 | 66 88 41 - - 285 (Uddin ef al. 2011
Chunati W8 240 | 1027 211 | 106 | 19 7 6 | 691 [Hossain & Hossain, 2014
Teknaf W8 142 (112| 184 87 | 10 - 536 (Feeroz, 2013
Sitakunda Eco-park 140 | 79 54 28 2 - 9 | 312 |Duttaetal. 2014
Satchari NP 73 | 46 86 37 3 - - 245 |Arefin et al. 2011

Nijhum Dweep National Patk { 66 | 15 [ 58 13 - - - | 152 |Feeroz and Uddin, 2015
Madhupur National Park 140 | 48 | 135 | 46 | 5 2 9 | 385 |Presentstudy

The tree species richness (140 species) wa_s- comparatively higher in MNP than the
records from Bamu reserve forest of Cox’s Bazar (85 tree species belonging to 30
families), Sitapahar Reserve Forest (iree species 210 ¢m dbh was 85 belonging to 36
families), Tankawati Natural Forest (62 tree species) as reported by Hossain er al
(1997), Nath et al. (2000), and Motaleb and Hossain (2011). But tree species in MNP
is lower than that's DDWS (182 species), RKWS (142 species), CWS (240 species),
TWS (142 species) since these forests are more heterogeneous and covering
comparatively a larger area than MNP (Hossain et af. 2014, Feeroz ef al. 2011, Hossain
and Hossain 2014, Feeroz 2013). The occurrence of Acacia auriculiformis,
Dipterocarpus sp., Eucalyptus camaldulensis, Tectona grandis, Aquillaria agallocha,
Averrhoa carambola, Citrus aurantifolia, Litchi chinerisis, Manilkara zapota etc. were
introduced in plantation activities in the forests of MNP by BFD and in the homesteads
by inhabitants. Lycopersicon esculentum, Capsicum annum, Solanum melongena,
Zingiber officinale etc. are cultivated by the encroachers in the forest areas.

Plants are the primary sources of food, medicine, timber, fuel, fodder, tannin, resin etc.
In the present study most of the (212 species, 55% of 385) species have medicinal value
which is also similar to that of Hossain et al. (2014) reported 242 medicinal plant
species (39.7%f of 609) in Dudhpukuria Dhopachari Wildlife Sanctuary.

Conclusion

Madhupur National Park is considered one of the richest ecosystems in regard to floristic
composition in Bangladesh. This area is facing a severe threat by anthropogenic
disturbances caused by surrounding people who directly or indirectly depend on forest
resources for their livelihoods. Information on occurrence and composition of plant
species in the Madhupur National Park area is promising and seems to be harbor of many
forest genetic resources. The present findings provide valuable information about plant

! T= trees, S= shrubs, H= herbs, C=climbers, E= epiphytes, P= parasites, F= fetns
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species composition, number of plants family, traditional use which will helpful for the
future conservation and in developing a conservation management plan of this National
Park. This study documented the available plant species before their disappearance due to

the continuing interferences in the Madhupur National Park.
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Appendix 1: List of specie

Rahman et al.

s recorded from Madhupur National Park (2015-16)

| Caladium bicolor (Ait.) Vent.

Use*® |Ha
SN Faimly Scientific Name Local Name e
k M S
1 |Acanthaceae | Justicia adhatoda L. Baso - S
Justicia gendarussa Burm. f o . >
Phlogacantus thyrsiflormis RobxexD. 1. ey _
Andrographis paniculata (Burm. £)Wall. exNees | Chirota, Kalomegh I\N/Ik II:II
Lepidagathis Spp- e B
‘Nelsonia canescens (Lamk.) Spreng Paramul e
Ruellia tuberosa L. . .
Thimbergia grandifiora (Raxb. ¢x Rotiler) Roxb. _— I;fld, ll:II °
3 |Adiantaceae | Adiantum phili;ense L. ](3:::"t:111 u;;t:lam M: e
Agavaceae Agave cantala Roxb. N s
i Sansevieria roxburghiana Schult. F. Gorachokkor, Murba N
Sansevieria trifasciata Prain SGl:-tiztahara — M, a
4 |Aloaceae Aloe vera (L.) Burm. £ - ana.kutﬂ . =
5 | Amamnthacese | Achyranihes asperd L. p ' g —— M TE
Aerva sanguinolenta (1) Blume Nuriya, fmc :ﬂ —— =
Alternanthera philoxercides (Mart.) Griseb Helencha, Ma 8 T
Alternanthera sp. : . Fd, T
Amaranthus spinosus L. Kala Not;y;aK:h(;ia Kkan Fd: M
Amaranthus tricolor L. Dang-a, ;,ak, o T 2
Amaranthus viridis L. (_‘rcﬂm:m'as1 R
Celosia cristata L. IXI:::gﬁl T
6 | Anacardiaceae |Mangifera indicaL. T
Semecarpus anacardium L.f Bheulal,thela - T
Spondias pinnata (LL) Kurz jznla, on amr Fd,’ N
7 |Annonaceae | Annona squamosad L. a — = e
Miliusa velutina (Dunal) Hook. £ & Thom. Gandhi gaj x E
Polyalthia longifolia (Sonn.,) Thw. Debda;l 1 & .
Uvaria hirsuta Jack I;inor oia TR
8 |Apiaceae Centella asiatica (L.) Urban Chsmﬁlmxlm:l St
9 |Apocynaceae |Alstonia scholaris (L) R, Br. . al 2 > !
Holarthena antidysenterica (L) Wallich. ex Decne. Kuruc L M
Plumeria rubra L. Ka:f)kufu " M, :
Wrightia arborea (Dennst.) Mabb. Du = s
Allamanda cathartica L. Mike n M, 2
Rauvolfia serpenting (L) Benth. ex Kurz Sarpagandha ™ S
Tabernaemontana divaricata (L) R. Br. ex Tagor
Roem. & Schult. T
Catharanthus roseus (L) G. Dol Ir;llay.r:)tnt;\;: - . :
hnocarpus frutesc aitta low -
Il ene (LYR.Br. T
10 |Araceae Alocasia macrorrhizos (L) G. Don I;J:;llc:tglm i i
1 lume &
Amorphophallus bulbifer {Roxh.) B TSR
ifolius (Dennst.) Nicolson | Bag katchu, Batema \
Amorphophallus paeoniife D Do N .

% 7 = Fuelwood, Fd = Food and Fodder,

food, fodder and medicinal), and T = Timber, Nk = Not known. . ramsic
37 = Tree, § = Shrub, H = Herb, C= Climber, F = Pteridophyte, E = Epiphyte, P = Paras

M = Medicinal, N = Miscellaneous no

n-timber ﬁses (other than fuel,
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SN |Faimly Scientific Name Local Name Use? ﬁ
Colocasia esculenta (L.) Schott Katchu Fd,M |H
Typhonium trifobatum (L.} Schott [ Kharman Fd,M |H
Xanthosoma sagittifolium (L.) Schott Panchamulkhi katchu Fdi,M |H
Xanthosoma violaceum Scott. Dudh katchu, Dastur Fd H
Pothos scandens L. - M Ps
Scindapsus officinalis (Roxb.) Schott Gaj-pipul, Pipul M C
Syngonium macrophylium Engl. N C
11 [Araucariaceae |Araucaria cunninghamii Sw. Christinas tree N T
12 |Arecaceae Areca catechu L. Supari Fd, M, T|T
Borassus flabellifer L. Tal FAMN,T|T
Cocos nucifera L. Narikel FAMN,T|T
Elaeis guineensis Jacq. 0il pulm Fd,N |T
Phoenix acaulis Buch. — Ham. ex Roxb, - | Khudi khejur Fd T
Phoenix syivesiris Roxb. Khejur Fd, M,N|T
Calamus tenuis Roxb. Jali bet Fd,N |C
Calamus viminalis Willd, Boro bet N C
13 | Asclepiadaceae | Calotropis gigantea (L.) R.Br. Akanda M S
Hoya parasitica (Roxb.) Wall. ex Wight Parasite Nk Ps
Gymnema acuminatum (Roxb.) Wall. . Nk C
Hemidesmus indicus (L) R. Br. Maitta lou MN |[C
14 |Asteraceae Chromolaena odorata (L) King & Robinson | Assamgach M S
Ageratum conyzoides L, Ochunti M H
Blumea lacera (Burm. £) DC, Barokukshim, Kuksung [M,N |H
Chrysanthemum morifolium Ramat Chandra Mollica N H
Crassocephalum crepidioides (Benth.) 8. Moore Nk H
Eelipta alba (L.) Hassk Kalckeshi, Banda-banda  [M H
Grangea maderaspatana (L.) Poir Nemuti, Namuti M H |
Spilanthes clava DC. Surja kannya M H
Synedrella nodiflora (L..) Gaertn M H
Tagetes petula L. Gada M,N |H
Vernonia cinerea (L.) Less Shial lata, Dankuni Fd H
Xanthium indicum Koen. ex Roxb. Khagra, Ban-okra Fd,M |H
Mikania cordata {Burm, f.) Robinson Assamlata Fi,M |C
15 |Basellacecae Basella rubra L. Poi shak Fd,M |C
16 |Bignoniaceae | Stzeosperrmun colais (Buch-Ham exDillw) Mabberey | Dharmara MT |T
Oroxylum indicum (L.) Kurz Thona M T
17 |Bixaceae Bixa orellana L. Ranggula M,N |T
18 |Bombacaceae |Bombax ceiba L. Shinml M, T T
19 |Boraginaceae |Cordia dichotoma Forst. f. Bolla gota, Bohal Fd,M,N|T
Heliotropium indicum . Hatisur M H
20 ;Bromeliaceae | Ananas comosus (L.) Merr. Anarosh Fd, M, N|H
21 [Burseraceae Garuga pinnata Roxb. Sada Jiga Fd, M, T[T
Lannea coromandelica (Houtt) Merr. Jiga FAMNTT
Protium serratum (Wallich ex Colebr.) Engl. | Neul, Neur Fd, T |T
22 |Cactaceae Opuntia dillenii Haw, Phanimanasa Fd,N S
23 |Caesalpinaceae | Seana hirsuta (L.) Ir'win & Barneby Fd,M |H
Bauhinia malabarica Roxb, Chaokakola F,N T
Cassia fistula L. Sonalu, Banor noli FEAMN,T T
Delonix regia Rafin, Krisnachura N T
Peltophorum pterocarpum (DC.) K. Heyne Halud krisnachura Fd, N, T[T
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Usé |Ha
e
SN Scientific Name Local Nam et
R
injiri Fd, M, T|T
Senna siamea {Lamk.) Irwin & Barneby 1;‘/1111:::11 e
Tamarindus indica 1. C;nkunda ) T
Senna tora (L.) Roxb, - 1alam s G
Bauhinia vahlii wight & Am Pa - . o =
ﬁ4 Carica papaya L. ap > &
25 Cleome viscosa L. — T
26 Garcinia cowa Roxb. ex DC. ' : S5 -
27 Terminalia arjuna (Roxb. ex D_C.) Wight & Am. gqlllm T
Terminalia bellivica (Gaertn.) Roxb. ol c-:r:;,q T
Terminalia chebula Reiz. I;ai; :u 1 e o
— 3 -———,
8 |Commelinaceas | Canng indica L. — T =
: Commelina benghalensis L. Dholpata, Kanchira & 2
Commelina longifolia Lamk - 2
79 | Convolvulaceae | Evolvulus nummularius L. " I
Ipomoea alba L. . T AT
30 Bryophyllum pinnatumn {Lamk.) Oken zaﬁ;kni;:tsrl, Path N C
31 Coccinea grandis (L.) Voigt N;:. ke L -
T Cucurbita maxima Duch. ex Lamk. is I
Lagenaria siceraria (Molina) Standl. ;J.aua T
fa (L.} Roxb. ing: s 1C |
ﬁ%ﬂ;m 12 var. Charentia C. B, Clarke Korolla ig, 11:41 CC)
Momordica cochinchinensis (Lour.) Sprengel Ka].;rol M,N X
@ Cupressaceac Thuja orientalis L. ';‘:Jra :n — e b
33 Cuscuita reflexa Roxb. ' o - o
34 jCymodoceaceae Costus speciosus (Koenig ex Retz.). Smith Bonroi, - e
Courtoisina cyperoides (Roxb.) Sojak NN
" | Cyperus difformis L. = 1
rus haspan L. .
gﬁ;:vms Iaxﬂs' Lamk, Arail ghas ch:( ﬁ
Cyperus paniceus (Rottb.) Boeck. o -
Fimbristylis aphylla Steud. ___ = =
Fimbristylis dichotoma (L) Vahl Bara Nirbishi = =
Fimbristylis rigidula Nees 3 =
Mariscus sieberianus Nees ex C.B. Clarke - 2
Pycreus diaphanus (Schrad. ex Roem. &
Schult) S. Hooper & T. Koyama - =
Pycreus sanguinolentus {Vahl) Nees ex C.B.
Clarke = -
Pycreus unioloides (R. Br.)} Urban - =
Schoenoplectus junccoides {Roxb.) Palla = =
Schoenoplecius supirus L. Palla = s
Scleria levis Retz. - LT us
| * . .
Dilleniaceae | Dillenia indica L. halta T It
1 ) Dillenia scabrella Roxb. ex Wall: : A}u;;; }:ilugl o =
Dioscoreaceae | Dioscorea belophylla (Prain) Voigt ex Haines Dudh alu = -
Dipscorea bulbifera L. . Du . aAl T
Dioscorea esclenta (Lour.) Burkill Mm:; 1 u = vu
Dioscoren hispida Dennst. Bish Alu N <
Dioscorea kamoonensis Kunth M d
iﬁscorea pentaphylla L.
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SN (Faimly Scientific Name Local Name Use? Hif’
. hi
38 |Dipterocarpaceae | Dipterocarpus alaius Roxb. ex G. Don Baitta garjan M,T |T
Dipterocarpus cosiatus Gaertn. Sada garjan EN,T |T
Dipterocarpus turbinatus Gaertn. Telia garjan N, T T
Hopea odorata Roxb. Telsur M,N, TIT
Shorea robusta Roxb. ex Gaertn, f, Sal T T
39 |Ebenaceae Diospyros blancoi A, DC, Bilati gab Fd, T |T
40 |Elaeocarpaceae | Elaeocarpus floribundus Blume Jalpai Fd,N, T|T
41 |Euphorbiaceae  |Antidesma acuminatum Wall. in Wight. Chokoi Fd T
Antidesma ghaesembilla Gaertn. Chokoi, Elena Fd T
Antidesma s; Moisa chokoi Nk T
Aporosa sp. Kharjon F,Fd |T
Bischofia javanica Blume Kanjal bhadi M, T T
Bridelia tomentosa Bl. Sitki M T
Croton figlium L. Bish khagor, Jamal gota |{M,N |T
Heveq brasiliensis (Willd. ex A. Juss.) Muell-Arg, | Rubber FAMN,T|T
Mallotus phili;ensis (Lamk.,) Muell.-Arg. Sinduri T T
Phyilanthus emblica 1. Amloki Fd, M,N|T
Ricinus communis L. Varenda M T
Suregada multiflora (A. Juss.) Baill. Suregada T T
Acalypha hispida Burm. F. Bara Hatisur, Lal Hatisur (M S
Codigeum variegatum (L.) A. Tuss. Patabahar N S
Croton candatus Geiseler Nk 3
Ephorbia ligalaria Roxb. Mansasij M,N |S
Euphorbia neriifolia L. Mansasij M,N S
Jatropha curcas L. Arenda, Mander M,N S
Manihot esculenta Crantz Cassava Fd,M |8
Pedilanthus tithymaloides Poit. Belatisiz, Barachita MN S
Phyllanthus reticulatus Poir. M S
Euphorbia hirta 1. Dara dudhi M H
Phyllanthus niruri L. Bhuiamla M H
Bridelia stipularis (L.} Bl. Sitki Fd,N |iC
42 |Fabaceae Butea monosperma (Lark.) Taub. Polash N T
Derris vrobusta (Roxb. ex DC.) Benth. Katenga F, T T
Erythrina fusca Lour. Kanta mander F,N T
Eryihrina variegata L. Mander F,M,N|T
Gliricidia sepium (Jacq.) Kunth ex Walp. QGliricidia M,N |T
Bauhinia acuminata L. Sada kanchan M S
Cajanus cajan (L.) Millsp. Arhor, Sortai alu Fd,M 8§
Codariocalyx motorius (Houtt.) H. Chashi Telegraph plant M S
Dalbergia rimosa Roxb. Kawagurum, Gojai-lata | Nk S
Alysicarpus rugosus (Willd.) DC. Nk H
Crotalaria alata D. Don Jhun-jhuni N H
Dendrolobium triangulare (Retz.) Merr. Nk H
Desmodium heterocarpon (L) DC. Nk H
Desmodium styracifolium (Osb.) Merr. Nk H
Desmodium triguetrim (L) DC, Nk H
Clitoria ternatea L. Nil Oparajita . M,N jC
Dalbergia stipulacea Roxb, I M [
Dalbergia volubilis Roxb. Nk C
Lablab purpureus (L) Sweet Sim Fd, M, N{C
Millettia pachycarpa Benth, N C
Spatholobus parviflorus (Roxb. ex DC.} O. Kuntz.  [Nagainna lou M,N iC
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. 2
Scientific Namé Local Name Use
c

Painna gola
Tlacourtiaceae | Flacourfia jangomas (Lour.) Racusch. Pheyala gola,
eliconiaccae Heliconia humilis Jacq. IEEE_

Iminthostachys zeylanica (L.) Hook. Sada Dhekia
hyaceae

Bon tokma
Anisomeles indicu (L) O. Kunze
Coleus scutellarioides (L.y Benth. —Pathor chur, Pataba
’Oc}'mum americanum L. iﬂﬁ_
Cinnamonum tamala Nees & Eberm. Tejpata
Cryplocarya amygdaling Nees. Cﬂ_

Lgea glutinosa (Lour.) Robinsot Kharajora, Menda

Litsea monopetala {Roxb.) Pers. Kharajora

Barringtonia acutangula (L) Gaertn.
ythidaceae Careya arbored Roxb. _Gadﬂa, Kuml

Leea alata Bdge

4 3
Lecaceae Teea macrophylla Roxb. ex Hornem.

Juncus prismatocarpus R Br.
Lemnaceae Asparagus racemosus willd.
Liliaceae Crinum defixum Ker-Gawl.

i Talmuli, Shakii pinda
Curculigo orchivides Gaertn. ]
H?Iemafthus multiflorus Martyn ex Willd. _Ball—phul, Agni-golok
Pancratium biflorum Roxb. —
Zephyranthes grandiflora Lindl. —Golapl Ghashphu!

Tindsaen ensifolia Sw. Bo:] ]g};zkkliaa
indsacceas | Lygodium flexugsum (L) Sw, —La a
ygodiaceae Lagerstroemia parv;:ﬂom Roxb.
Lythraceag Lagersiroemia speciose (L.) Pers. o
VLawsonia inermis L. ,

Ha
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Hibiscus rosa-sinensis L

i .
“Abelmoschus esculentus (L) Moench

Urena lobata L. Ban okra

; I
Azadirachta indica A. Juss. Neem
Meliaceae Chukrasia tabularis A Juss. E&M

T
Melia azedarach L. oranim,
Mihagoni _

Toona ciliata M., Roem. _Toon, Rongi

Srephania japonica (Thunb.) Miers :
|57 |Menispermaceae Acapﬂia curiculiformis A, Cunn. ex Benth. & Hook | Akaghmoni

i inm
1mosaceac Acacia mangium Willd. Mangi

wh
-

Malvaceae

@
%%HE

=17

o)

|
!

!

:

‘@‘aﬁ

g

Z

-]
s

d
£,
i
o
8
&
)

Albizia chinensis (Osb.) Merr. Chesra kor'm

“Albizia lebbeck (L.} Benth. & Hook @a Korclns e
St Koror, 5a

Raj koot

Raintee

Xyliaxylocarpa (Roxb.) Taub. vat. Ferrii (Craib & Lohakath
Tutch.) Neilsen

Mimosa diplotricha C. Wright ex Sauv. Sude S , i
Mimosa pudica L. . Ti]
’Acacm concinna (Willd.) DC.
Acacia pennata (L.) willd. Teorakanta

Entada rheedii Spreng. : Gila lata
Mollugo pentaphylla L. :

gg

:

!
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Cleistocalyx nervosum (DC.) Kosterm.

Ludijam, Dephajam, __ |M
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B
59 [Molluginaceae |Arrocarpus chama Hamilton Chapalish, Chambal Fd, T [T
60 |Moraceae Artocarpus heterophylius Lamk. Kanthal Fd, N, T|T
Artocarpus lacucka Buch.-Tlam. Borta Fd, M, T|T
Ficus benghalensis L. Bot FA,M,N|T
Ficus hispida L. £. Dumor, Kodora F4, T |T
Ficus racemosa L. Jogo dongor, Jagya dumur | Fd, M, N| T
Ficus religiosa 1., Bot Fd,M [T
Ficus rumphii BL. Bot Fd,M T
Ficus virens Ait. Pakur, Pakar, Pailur Fd T
Strebius asper Lour. Sheora F, Fd, M|T
Moringa oleifera Lamk, Sajna Fd,M |T
61 |Moringaceae | Musa paradisiaca L. Kola Fd H
62 |Musaceae Ardisia colorata Roxb. Vet M T
63 |Myrsinaceae | Ardisia icara Wall. & A, DC. Vet Nk 3
Ardisia solanacea (Poir.) Roxb, N 8
T
T
T
T
T
T
T
H
H
8
H

64 |Myrtaccae Eucalyptus camaidulensis Dehnh. Eucalyptus EN,T
Eucalyptus citriodora Hook. Eucalyptus F,T
Psidium guajava L. Payara - F,FAMN
Syzygium cumini (L.) Skeels Kalojam Fd, T
Syzygium firmum Thw. Dhakijam Fd, N
Syzygium fruticosum DC. Putijam, Titijam Fd, T
’ Mirabillis jalapa L. Sandha maloti M, N
65 |Nyctaginaceae | Nymphaea nouchal{ Burm. f. Padma M, N
66 |Nymphaeaceac |Jasminum sambac (L) Aiton - Beli M, N
67 |Oleaceae Ludwigia hyssopifolia (G. Don} Exell apud A. Nk
& R. Fernandes
68 |Onagraceas Geodorum densiflorum (Lamk.} Schitr. Nk Es
69 |Orchidaceae |Papilionanthe teres (Roxb.) Schitr. N Es
Averrhoa carambola L. Kamranga Fd,M,N|T
70 |Oxalidaceae | Oxalis corniculata L. Amarul, Chuka M H
Peperomia pellucida (L)HB. & K. Luchi pata M H
71 |Piperaceac Piper sylvaticum Roxb. Bon Pan M C
Axonopus compressus (Sw.) P. Beauv. Farak pata Fd H
72 |Poaceae Bambusa balcooa Roxb. Borak bansh N, T H
Bambusa bambos (1) Voss Kanta bansh N H
Bambusa tuida Roxb. Tolla bansh Fd,N |H
Bambusa vulgaris Schrad. ex Wendl. Jowa bansh Fi,N |H
Bothriochloa bladhi (Retz.) S.T. Blake (Gandha Gourana Fd 5!
Brachiaria distachya (L.) Stapf Corighas Fd H
Brachiaria kurzii (Hook. £) A. Camus Fd H
Chrysopogon aciculatus (Retz.) Trin Prem kanta Fd, M,NIH
Cynodon arcuatus J. 5. Presl ex C.B. Pres] Nk H
| Cynodon dactylon (L.) Pers. Durba ghas Fd,M,N |H
Digitaria bicomis (Lamk ) Reom. & Schulk, ex Loud . Fd H
Eragrostis ciliaris (1.} R. Br. Fd H
Eriochloa procera (Reiz.} C. E. Hubb Fd H
Imperata cylindrica (L.) P. Beauv Chhan N H
Lophatherum gracile Brongn, Fd H
Melocanna beccifera (Roxb.) Kurz Muli bansh N H
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Oryza sativa L. Paddy Fd,N |H
Panicum brevifolium L. Nk H
Panicum notatum Retz. Nk H
Sorghum bicolor (L.) Moench Jowar Fd,M |H
Sporobolus indicus R. Br. Nk H
Persicaria hydropiper (L) Spach Bishkatali M H
73 |Polygonacene | Drynaria quercifolia (L) 1. Sm. Choto Ponkhiraj Nk F
74 |Polypodiacene | Microsorum pumclatin (L) Copel. Gucha Patra Nk Es
Pyrrosia nuda (Gies.) Ching Nk Es
Portulaca grandiflora Hook. Time flower, Ghassful [N H
75 |Portalacacea | Grevillea robusia A. Cunn. ex R, Br. Fem tree T T
76 |Proteaceac Punica granatym L. Dalim Fd,M |8
77 |Punicaceae Ziziphus mawritiana Lamk. Boroi Fd T
78 |Rhamnaceae | Ziziphus rugosa Lamk. Anoi, Anai gota F,M (T
Carallia brachiata (Lour.) Merr. Raskao, Lotkao Fd T
Clochidion nattiloculare (Roxb. ax Willd ) Muell-Arg, Chokoi F 8
Ziziphus oenoplia (L.} Mill, Tokicld, kemta, Tokniboroi | Fd S
Haldina cordifolia (Roxb.) Ridsdale Kaika, baldu T T
79 |Rubiaceae Hymenodictyon orixensis (Roxb.) Mabberlly Bhutum NM |T
Mitragyna parvifolia (Roxb.) Korth. Futikadam Nk T
Neolamarckia cadamba {Roxb.) Bosser Kadom M, N, T|T
Tamilnadia wliginosa (Retz.) Tirveng. & Sastre | Pirilagota, Piralo M T
Wendlandia tinctoria (Roxb.) DC. Nk T
Canthium angustifolium Roxb. Monkanta Nk 8
Catunaregam spinosa (Thunb.) Tirveng. Bishmonkanta, Bishlong {M 5
Gardenia augusta (L.) Merr. Gondharaj MN |8
Txora acuminata Roxb. Rangon Nk 8
Morinda angustifolia Roxb. N S
Mussaenda roxburghii Hook. £ Muchonda N 8
Knoxia sumatrensis (Retz.) DC. Nk H
Spermacoce latifolia Aublet Gouiojhil Shak Nk H
Frora chinensis Lamk. N C
Paederia foetida L. Gondobhaduli M C
Aegle marmelos (L.} Corr. Bel Fd, M, T|T
80 |Rutaceae Citrus maxima (Burm.) Merr. Jambura MN |T
Citrus reticulata Blanco Komla Fd,M [T
Limenia acidissima L. Kodbel, Koethbel Fd, M, T|T
Murraya paniculata (L.) Jack Kamini MT |T
Zanthoxylum rhetsa (Roxb. YDC. Bajna M,N,T|T
Citrus aurantifolia (Crisim. & Panzer) Swingle |Lebu Fd,M,N |8
Glycosniis pentuphylla (Retz. )A.DC. Moudali, Dhoacharpata | M 3
Lepisanthes rubiginosa (Roxb.) Leenh. Harinagola Fd T
81 |Sapindaceae Litchi chinensis Sonn. Litchi Fd, M, T|T
Schicichera oleosa (Lour.} Oken. Joyna, Kusum FAMNT|T
Madhuca longifolia (Koenig) MacBride Mahua MT |T
82 |Sapotaceae Manilkara zapota (L.) I'. van Royen Sofeda Fd,M |T
Mimusaps elengi L. Balal M,N,T|T
Lindernia antipoda (L.) Alston. M H
83 |Scrophulariace |Scoparia dulcis L, Bondhonia M H
ae l_myoptens Iudens (Wall. ex Hook) J. Sm. Pancha patra N |F_|
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84 |Sincpteridaceae | Cheilanthes belangeri (Bory) C, Chr, Sada Dheki o
Smilax glabra Wall. ex Roxb. - M c
85 |Smilacaceae |Smilax perfoliata Lour. K il . 5
Datura metel L. D:E:m = s
86 [Solanaccae Solanum melongena L. Be = M 5
Solanum sisymbrifolium Lamk, Kafl::]: begun s
Solanum torvum Swartz, Tit hegtmgubot be i S
Solanum viclaceum Ortega Kanta beg,'un = B 5
Capsicum annvum L. Morich Ed :
Lycopersicon esculentum Mill, Tomato Fg’ T
Physalis minima L. Futka :
Solanum americanum Mill, Tit-Begun ::l M E
T Abroma augustum (L) L. f. Ulotkombol M ’ T
¢ |Abroma augustum (L) L. f. Ulotkombol
Pterospermum acerifolium (L) Willd. Moos m T
.Z"t:rcuh‘la villosa Roxb. ex Smith Udal M, N $
: ristella arida (D.Don) Holtt. i i ]
88 Z?elyptendace Mac.mtheb;pteri.s' torresiana (Guard.) Ching, ggilllli);ixkel]iia IF\Id ;
. Aquilaria agallocha Roxb. Agar ;
89 |Thymeliaceae |Grewia asiatica L. Kf i S T
90 [Tiliaceae Grewia nervosa (Lour.) Panigr. Da?:ila F Tt
Grewia serrulata DC, Khulla damor F:‘le T
Corchorus capsularis L. Pat shakh llzd’ vl
- Trema orientalis (L.) Blume Jigni T
1 Uln:laceae Laportea interrupta (L.) Chew Chotra pata N
92 |Urticaceae Pouzolzia zeylanica (L.) Benn. Kullaru}.lj:il * ;
Callicarpa arborea Roxb. Bormala T T
93 |Verbenaceae | Gmelina arborea Roxb. Gamar, Jogi vt [T
Nyctanthes arbor-tristis L. Sheuli 8 ﬁ’ : T
Tc.’ctona grandisL. . Shegun M! ? g
Vz.tex glabrata R._Br. . Hakuni gach, Baskura Fd, M, T|T
Vitex peduncularis Wallich. ex Schaver Hakuni gach, Goda Fd’ M, T
Assol, Bankura AT
Clerodendrum viscosum Vent, Bhant M
Duranta repens L. Kanta mehendi M, S
Premna esculenta Roxb. Lalana 2T
. Ampelocissus barbata (Wallich) Planch, rov e
94 |Vitaceae Ampelocissus latifolia (Roxb.} Planch. e
Cissus adnata Roxb. Panya fota e
Cissus elongata Roxb. H c
Tetrastigma bracteolatum (Wall.) Planch. Golgoli lata Eg ¢
— Curcuma longa L. Halud mr
95 |Zingiberaceae |Curewma zedoaria (Chrstm.) Rosc. Shoti, Hoi N
Zingiber officinale Roscoe Ada = xl :
Zingiber roseum (Roxb.) Rosc. Jongli Ada, Bon ada M i
Zingiber zerumbet (1..) Smith Jongli Ada: Bon ada M E
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“Dr. FLB. Tukey, renowned plant researcher and head of the Michigan State University
(MSU) Department of Horticulture in the 1950s, working with research colleague S.H.
Wittwer at MSU, first proved conclusively that foliar feeding of plant nutrients really works.
Researching possible peaceful uses of atomic energy in agriculture, they used radioactive
phosphorus and radiopotassium to spray plants, then measured with a Geiger counter the
absorption, movement, and utilization of these and other nutrients within plants. They found
plant nutrients moved at the rate of about one foot per hour to all parts of the plants.”
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3.5% concentration of urea solution instead of last top dress. However, further investigation
is necessary to draw a definite conclusion.”
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Conclusion

T_he application of 282 kg urea ha -1 is the best treatment in terms of both obtaining
thher grain yield and economic performance. The results of the study also indicate that
soil application is better than foliar application. However, further investigation is
necessary to draw a definite conclusion”. |
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“Urea Spraying as an Effective Alternate Method of Nitrogen Management”
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General Instruction for Preparation of Manuscript

Articles dealing with the past activities, present status and future guidelines in one or more disciplines of
agriculture will get priority. Original research works, both fundamental and applied will also receive priority.
The articles, in addition to being on research results, should preferably be on policy, management,
advancement and frontier issues of research, extension and economic aspects,

The topics will cover current and fiture scenarios for improvement of sustainability of the fragile eco-
system, food security, natural resource management, input distribution & management, nutrition,
agribusiness, climatic risk management, human resource development and economic implications of rapid
globalization obtaining since the recent past. The retrospects and prospects of agricultural improvement vis-
d-vis the constraints hindering progress of agricultural development eie, are buming topics needing elaborate
analysis and synthesis for the policy makers , teachers, researches, extensonists, service providers, marketing
agents, NGOs and private sector entrepreneurs.

The authors are to note the following instructions.

1. Typing the manuscript: Manuscript should be typed in double spacing on A4 size papers leaving at
least 2.5 cm in all sides. The text to be typed in 10 points and tables 4 or 6 point type, respectively on one
side of the page only. The full-length articles ordinarily may not exceed 10 typed pages including Tables,
Figurers and References.

3. Title of the article: The title should be short, specific and informative. There may not be any scientific
pame in the title unless it is absolutely necessary, A running (short) title with in maximum of 40
characters should be typed at the top of each page.

3. Name of the auther(s) and of the institution () should be written as under:

a) In case of one or more authors working in the same institution as: M. Z. Karim and Ahmedulla U,
Department of Agronomy, Bangladesh Agricultural University Mymensigh

b) In case of more than one author working in different Institutes:

M. Z. Karim, Bangladesh Agricultural University Mymensigh' and Ahmed U. Sarker, Bangladesh Jute

Research Institute’, Dhaka.

4. Ahstract: The abstract should be completely self-explanatory in a single paragraph summarizing the

objective, method(s), contents and conclusion of the topic. Tt should be typed in italic font.

5. Original research based full-length article may have the following headings: Introduction, Materials

and Methods, Results and Discussion followed by a Conclusion. Review articles should be described

under necessary headings and sub-headings with comments on each and every important item of

discussion.

6) Tables: Each table with a descriptive title should be typed in a separate page. The tables are to be

numbered as they are placed in the body of the text.

7} Figures and Photographs: Drawing diagrams, graphs, ete. including photographs all should be

printed as required to be placed in the text using appropriate computer programs.

8) Literature citation: In the text citation should be made consistently following the *“ Name and Year

Systems” as Shaikh (1998) or (Shaikh,1998) in case of single author, Alam and Miah {1997)in case of

two anthors or Rahman ef al., (1996) in case of three or more authors. List literature citations, references

or bibliography at the end of the paper should be arranged in alphabetical order.as References. Examples:

9. References:
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2. Ali, M.S,, S.A. Khan and A.R. Chowduary, 1993. Production of rice in the changing climatic
condition of Bangladesh. Bangladesh Agriculture: 1(1): 9-13.

3. BARC, 1995. Fibre Crops of Bangladesh, Bangladesh Agric. Res. Council, Dhaka.

4. Khan A.A.1958. Production of rice without irrigation. In M.A. Ali: Bangladesh Agric. Res Council,
Dhaka. Pp 217-241,

5. Rahman, S.1987. Water stress in potato. In: Armual Report, Bangladesh Agric, Res. Institute, Gazipur,
Pp. 170-180.

10, Two hard copies and a soft copy should be submitted. The Editor
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