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Abstract — The Sundarbans is the largest single tract passur

mangrove forest in the whole world. The Sundarbans ds a
high and rich biodiversity value. There are lot offlora and

fauna here in the jungle. Biological diversity haghree main
components such as species diversity, genetics daiy and

ecosystems diversity. Bangladesh is represented B9% of

the world true mangrove species. Bangladesh has tds0% of

the true mangrove species in recent years. Sundarbs
possesses a rich faunal diversity even after disaparance of
a good number of interesting species. A total of dpecies of
mammal, 2 species of birds, 1 species of reptile x@xtinct
and 10 species of mammal, 11 species of birds, Y#®aes of
reptile and 1 species of amphibian has endangeredn

addition, 2 species of Sundarbans fish has critidgl
endangered, 2 species have been showed endangerad &
more species are vulnerable. The degradation of bimjical

diversity is a global crisis. Faunal losses have &8 mainly
because of overexploitation of certain species forading

purposes. The wildlife species such as tiger (Pantiaetigris

tigris), estuarine crocodile (C. porosus), monitorlizards

(Varanus spp.) have become endangered. The animglesies,
such as swamp deer (Cervus duvucela), Javan rhinaos

(Rhinoceros sondiacus), one horned rhinoceros (R.igornis),

hog deer (Axis procinus), water buffalo (Bubulus bbulus)

and marsh crocodile (C. palustris) have already bexme
extinct from the Sundarbans. Sundarbans is deteriating

and degraded its biodiversity by different manmadeand

natural causes. Water pollution, air pollution, green house
effect as well as climate change are the causeshaidiversity

loss and degradation of the Sundarbans. lllicit haresting,
poaching and weak management are
degradation of the biodiversity. Biodiversity degralation is
alarming.

Keywords — Biodiversity, Ecosystem, Forest Degradation,

Mangrove Forest, Sundarbans.

|. INTRODUCTION

The Sundarbans is the single tract largest mangrovefss

forest in the whole world. The forest occupies soeth-
west corner of Bangladesh between longitude¥@%

and 8955'E and latitudes 2B0’N and 2330’N. The
forest cover an area of 6017 knof which 4143 krhare

responsible for

Xylocarpus mekongens)s goran (Ceriops
decandrd, keora Gonneratia apetala amur (Amoora
cucullatg, baen(Avicennia officinali¥, kankra Bruguiera
sp.), shingra Cynometra ramiflory, khalshi Aegiceras
corniculatun), kirpa (umnitzera racemo3a golpata
(Nypa frutican}, garjan Rhizophora mucronajadhundul
(X. granatun)[22]-[26].
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Fig. 1. Natural view of the Sundarbans

Fig. 2. Researchers searching the vacant are& of th
Sundarbans

Sandarbans is rich in its biodiversity. There aredf

landmass and remaining 1874 %are under water bodies. flora and fauna here in the jungle. Biologicalatsity has
The Sundarbans has a high biodiversity value irclviis  three main components such as species diversitgtigs
tidally inundated twice a day. Prain [17] report8@84 diversity and ecosystems diversity. As regards tplan
species belonging to 245 genera of spermatophyids &Bangladesh has 28 true mangrove species against
pteridophytes. Chaffegt al [5] listed 66 species while occurrence of 70 species in the world. Thus Bareghds
Helal siddiqui [27] listed 130 species and latestldH represented by 40% of the world true mangrove sgeci
siddiqui [22],[23] listed 230 species which are afitthe [18]. H. fomesthe dominant mangrove species is available
mangroves (table-1). SundrHéritiera fome} and gewa only in the Indian Sundarbans, Bangladesh and Mganm
(Excoecaria agallochaare the major tree species in thelThe species appears to be in stressed conditioavby
forest[24], [25],[26]. The other important speciese exploitation and environmental causes. In addit&iddiqi
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[18] stated that Bangladesh has lost 10% of the triand terrestrial biodiversity. Keeping all theseasién mind
mangrove species in recent years. As regards wlifejl Bangladesh Forest Department has launched an Asian
the Sundarbans possesses a rich faunal diversty &fter Development Bank aided project in Sundarbans called
disappearance of a good number of interesting speéi  “Sundarbans Biodiversity Conservation Project” 999.
total of 4 species of mammal, 2 species of birdspdcies The aim of this assignment is to promote a sudhééna
of reptile has extinct and 10 species of mammal, Irhanagement and biodiversity conservation in the
species of birds, 16 species of reptile and 1 sgeof Sundarbans with the ecosystem approach is a spréieg
amphibian has endangered. In addition, 2 species the integrated management of land, water and living
Sundarbans fish has critically endangered, 2 spdutés resources. The integrated approach is set to azhiev
endangered and 5 more species are vulnerableRdlity biodiversity conservation and ecosystem improvenient
and management regulations are needed to ensuatiaquhe Sundarbans.

SUNDARBANS RESERVED FORESTS
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Il. STATUS OF BIODIVERSITY

Bangladesh being a humid tropical country is rioh i
biological diversity like many other tropical coties. The
trees of the Sundarbans exhibit hydrophytic andgtaltic
adaptations which facilitate survival in water leggand
saline conditions. The successional pattern oftfdpacies
development and variation depend on the flooding
frequency and salinity level of the forest soil. rilera
fomes and Excoecaria agallocha are the two most
extensively occurring tree species in the Sunda(§n
This mangrove forest is very rich in biotic divéysthan
other mangrove forests. A total of 334 species lahts
belonging to 245 genera of
Spermatophytes and Pteridophytes from the Sundsrban

were

identified [17],

forest and the adjoining areas. There has beemmgehin &

the species composition of Sundarbans mangrova flor
[28].But at present nearly about 66 Angiospermia an
Pteriodophytic species are found in the Sundarljahs | 3
The Sundarbans flora belongs to Indo-Malaysian Sub gt
group [29] and characterized by the abundanceHof 2
fomes E. agallocha Ceriops spp., Bruguiera spp.,
Sonneratia apetalatc. Due to over use of the resources of
the Sundarbans, increase in salinity of soil andemwa
siltation of river lands, water pollution, inadegyaof
regeneration in some areas etc., the floral andhafau
species diversity has greatly been affected. Suadd
passur the major tree species in the Sundarbaresbean
affected tremendously by top dying and heart reease;

thus the forest becomes degraded.

&

Table 1: Vegetation of the Sundarbans and adjareas.

Fig. 5. Heart Rot affected passur tre in the Stbades

Sl Scientific Name Family Vernacular Type of plant

No. Name

1. Acacia nilotikawilld. Leguminosae Babla Tree

2. Acalypha godseffiankinn. Euphorbiaceae Muktajhuri Small shurb

3. Acalypha indical.inn. Euphorbiaceae Muktajhuri Small herb

4, Acanthus ilicifoliusLinn. Acanthaceae Hargoza Scrambling, thorny herb
5. Achyranthes asparhinn. Amaranthaceae Upang Rough chaff shrub
6. Acrostichum aureurhinn. Polypodiaceae Hodo,Tiger fern Gregarious fer

7. Aegialitis rotundifoliaRoxb. Plumbaginaceae Dhalchaka Small tree

8. Aegiceras corniculaturBl. Myrsinaceae Khalisha, khalshi  Shrub or small tree
9. Aeschynomene aspakann. Leguminosae Joloz Shola Grass

10. | Aeschynomene indidann. Leguminosae Joloz Shola Grass

11. | Albizia lebbeckBenth. Leguminosae Kala koroy Tree

12. | Albizia proceraBenth. Leguminosae Sada koroy Tree

13. | Albizia richardianaKing & Prain Leguminosae Raj koroy Tree

14. | Amaranthus spinosus Linn. Amaranthaceae Kantanote Small spinus shurb
15. | Amoora cucullateRoxb. Meliaceae Amur Small tree

16. | Aponogeton natangngl. Aponogetonaceae Swampy herb Swampy herb
17. | Argemone maxicankainn. Papaveraceae Shialkanta Thorny weed

18. | Argemone maxicankinn. Papaveraceae Shialkata Thorny herb

19. | Asparagus racemosuisnn. Lilliaceae Satamuli Climber

20. | Avcennia officinalid.inn. Avicenniaceae Baen Tree

21. | Avicennia alb&Bl. Avicenniaceae Morcha baen Small tree

22. | Avicennia marin&/ierh. Avicenniaceae Sada baen Small tree

23. | Barringtonia acutanguldGaertl. Barringtoniaceae Hijal Small tree

24. | Barringtonia racemos&preng. Barringtoniaceae Kumba, kumbi Small tree
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Scientific Name Family Vernacular Type of plant
Name
25. | Blumea lacerdBurm. Compositae Bon gash Aromatic herb
26. | Boerhaavia diffusa.inn. Nyctaginaceae Punarnava Small herb
27. | Borassus flabellifetinn. Palmae Tal Palm tree
28. | Bouea hurmanic&riff. Anacardiaceae Muriam Small tree
29. | Brownlowia tersaBenth. Tiliaceae Sundri lata Scandent shrub
30. | Bruguiera gymnorrhiza.amk. Rhizophoraceae Kankra Tree
31. | Bruguiera parvifloraW. & A. Rhizophoraceae Kankra Tree
32. | Bruguiera sexangulaam. Rhizophoraceae Kankra Medium tree
33. | Buettneria herbaceRoxb. Sterculiaceae Kamraj Climber
34. | Buettneria pilos&Roxb. Sterculiaceae Harjora Climber
35. | Caesalpinia cristd.inn. Leguminosae Kutum katta Scandent, armed shrub
36. | Caesalpinia sappahinn. Caesalpinoidae Gulmo Scandent, armed shrub
37. | Calamus tenuifoxb. Palmae Bet Climber
38. | Calophyllum inophylluniinn. Guttiferae Puinal Small tree
39. | Calotropis proceraBr. Asclepiadaceae Akanda Shrub with coppices
40. | Casia alataLinn. Leguminosae Dadmordon Shrub
41. | Casia fustulaLinn. Leguminosae Sonalu Medium tree
42. | Casia occidentalisinn. Leguminosae Kalkasunda Shrub
43. | Cassia sopherainn. Leguminosae Kalkisinde Shrub
44. | Casuarina littorealinn. Casuarinaceae Jhau Tree
45, | Cayratia padatalLinn. Vitaceae Gulialata Climber
46. | Cayratia trifoliate Linn. Vitaceae Amal lata Climber
47. | Celosia argented.inn. Amaranthaceae Swampy weed Weed
48. | Celosia cristatelinn. Amaranthaceae Swampy weed herb
49. | Centala asiatica.inn. Unbellifera Thakuni Small creeper
50. | Cerbera manghaG&aertn. Apocynaceae Dagor Small tree
51. | Ceriops decandr&riff. Rhizophoraceae Goran Smalltree with cagpi
52. | Ceriops tagaRobins. Rhizophoraceae Moth goran Small trbecgppices
53. | Cissus quadrangularikinn. Vitaceae Harvhanga lata Climber
54. | Cissus Repensam. Vitaceae Marmaria lata Climber
55. | Clerodendrum viscosuient. Verbenaceae Ghetu Herb
56. | Clerodendrum inerm&aertn. Verbenaceae Sitka, sitki Scandent shrub
57. | Coccinia cordifoliaCogn. Cucurbitaceae Telakuchha Climber
58. | Coix lachrymajobiinn. Gramineae Kunce Weed
59. | Colocasia nymphaefoligunt. Araceae Jongli Kachu Herb
60. | Crotolaria saltianaAndr. Papilionoideae Jhunjana Shrub
61. | Croton bonplandianum Euphorbiaceae Putri Weed
62. | Curcuma zedoridRose. Zingiberceae Sothi Tuber like herb
63. | Cuscuta reflexd&oxb. Convolvulaceae Swarnolata Parasite
64. | Cymbopogon martiniRoxb. Graminae Gandhabena Herb
65. | Cynodon dactylohinn. Graminae Durba grass Grass
66. | Cynometra ramiflora.inn. Leguminosae Shingra Shrub
67. | Cyperus corymbosuRoxb. Cyperaceae Bon Mathi Grass like herb (e
68. | Cyperus difformid.inn. Cyperaceae Behua Fodder grass
69. | Cyperus iriaLinn. Cyperaceae Motha grass Grass
70. | Dalbergia candenatensBrain. Leguminosae Chanda lota Scrambling climbe
71. | Dalbergia spinosaroxb. Leguminosae Kalilota Scandent, armed sh
72. | Datura fastuosd.inn. Solanaceae Dhutra Shurb
73. | Datura innoxiaMill. Solanaceae Dhutra Shurb
74. | Delima sarmentosainn. Delliniaceae Salia lata Climber
75. | Dendrophthoe falcat&tt. Loranthaceae Porgassa \Woody parasiteirorae
76. | Derris sinuataBenth. Leguminosae Mahajonilata Climber
77. | Derris scanden8enth. Leguminosae Pan lota Climber
78. | Derris trifoliata Lour. Leguminosae Gila lota Climber
79. | Diospyros peregrinéur. Ebenaceae Gub Tree
80. | Doemia extensainn. Asclepiadaceae Dodhi lata Climber
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81. | Drypetes roxburghiHur. Euphorbiaceae Achet Scandent shrub
82. | Echinochloa colonuniink. Graminae Grass Herb
83. | Eclipta albaHassk. Compositae Keshraj Herb
84. | Eichornia crassipeS$olms. Lemnaceae Kachuripana Floating species
85. | Eliocharis sp. Jol Ghash Basket making grass
86. | Emilia sonchifoliaDC. Compositae Sadhimodi Herb
87. | Entada phaseoloidederr. Leguminosae Gila lata Climber
88. | Equisetum arvendgoxb. Equisitaceae Calamophyta Horse tail fern
89. | Equisetum debil®oxb. Equisitaceae Calamophyta Horse tail fern
90. | Eriochloa proceraHubb. Gramineae Nol gash Grass
91. | Erythrina variegatd.inn. Leguminosae Bonmander Soft thorny tree
92. | Eugenia fruticosaRoxb. Myrtaceae Ban jam Small tree
93. | Eugenia lancaefoliad&oxb. Myrtaceae Pania jam Medium tree
94. | Eugenia operculat&oxb. Myrtaceae Tepa jam Medium tree
95. | Eupatorium odoratuniinn. Compositae Asamlota Climber
96. | Euphorbia antiquoruntinn. Euphorbiaceae Dudhia Herb
97. | Euphorbia nivuliaHam. Euphorbiaceae Sij Shurb
98. | Excoecaria agallochainn. Euphorbiaceae Gewa Tree
99. | Excoecaria indicaMuell. Euphorbiaceae Batla, batul Small tree
100. | Ficus bengalensikinn. Moraceae Bot Tree
101.| Ficus hispidalL.F. Moraceae kakdumur Tree
102.| Ficus microcarpa_a. Moraceae Jir Tree with aerial roots
103.| Ficus racemosd.inn. Moraceae Jogdumur Tree
104.| Flagellaria indica Flagellariaceae Abetaa Climber
105.| Flueggea mycrocarp8l. Euphorbiaceae Sitka, sitki Scandent shrub
106.| Girardiana heterophylldDecene Urticaceae Gulmo Shurb
107.| Hedyotis corymboshinn. Rubiaceae Khetpapra Grass
108. | Heritiera fomesBuch.-Ham. Sterculiaceae Sundri Tree
109. | Hibiscus tiliaceoud.inn. Malvaceae Bhola Shrub
110.| Holarrhena antidyssentericé/all. Apocynaceae Kuriz Shrub
111.| Hoya parasiticawall. Asclepiadaceae Pargacha Epiphyte
112.| Hydrilla sp. Joloz plant Fern
113.| Hydrocotyle sibthorpiodelsam. Umbellifera Thankuni Herb
114.| Hygroryza aristataNees. Gramineae Uridhan Grass
115.| Imperata arundinaceakinn. Gramineae Songash Grass
116.| Imperata cylindricalBeauv. Gramineae Dhanshi/ ulu Grass
117.| Intsia bijugaKunt. Leguminosae Bhaela, bharal Small tree
118.| Intsia retusaKunt. Leguminosae Hinge Small tree
119.| Ipomoea albd.inn. Convolvulaceae Dudhkalmi Succulent, herb
120.| Ipomoea aquatic&orsk. Convolvulaceae Kalmisak Swamp creeper
121.| Ipomoea fistulosdlart.ex Convolvulaceae Dholkalmi Succulent, herb
122.| Ipomoea hediracedack. Convolvulaceae Dudh kalmi Succulent, creeper
123.| Ipomoea pescapraenn. Convolvulaceae Sagolkuri Succulent, herb
124.| Ipomoea quamaoclitinn. Convolvulaceae Tarulata Cupid’s flower, cregper
125. | Ixora arboreaRoxb. Rubiaceae Bon bakul Small tree
126.| JatrophacurcasLinn. Euphorbiaceae Bonveranda Shrub
127.| Kaempferia rotunda.inn. Zingiberaceae Bhui chapa Tuber
128.| Kandelia candeW. and A. Rhizophoraceae Gura, gurae, gural  Smegdl t
129.| Lagerastroemia speciodann. Lythraceae Jarul Tree
130.| Lannea coromandelica Merr. Anacardiaceae Jiga Small 454ecidugus
tree
131.| Lantana camard.inn. Verenaceae Chotra Lantana herb
132.| Leea aequat®C. Vitaaceae Kagjanga Shrub
133.| Leersia hexandr&wartz Leguminosae Arali Herb
134.| Lemna paucicostatlegelm. Lemnaceae Khudipana Duck weed
135.| Lepisanthes rubiginoskee. Sapindaceae Bon lichu Tree
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136.| Ludwigia adscendenrdara. Onagraceae Keshordam Floting herb
137.| Lumnitzera racemosw/illd. Combretaceae Kirpa, kripa Small tree
138.| Lycopodium clavatum Lycopodiaceae Club moss Herb like fern
139.| Macrosolen cochinchinensis Loranthaceae Porgassa Woody parasite on cfowns
140.| Macuna gigantea Leguminosae Doyal Climber
141.| Magnifera indicaLinn. Anacardiaceae Aam Tree
142.| Mallotus repandusuell.Arg. Euphorbiaceae Bon notoy Scandent shrub
143.| Marsilea pilularia Marsiliaceae Joloz fern Swampy soft plant
144.| Marsilea quaadrifolia Marsiliaceae Joloz plant Swampy soft plant
145.| Melochia corchorifoliaLinn. Sterculiaceae Tikiokra Herb
146.| Mikania cordataRoxb. Compositae Asamlata Climbing hemp weed
147.| Mikania scanden€£l.. Compositae Tara lata Climbing hemp weed
148.| Mimusa pudicd.inn. Leguminosae Lazzabati Shrub
149.| Monochoria hastaté&inn. Pontederiaceae Swampy weed Swampy grass
150.| Mucuna pruriendDC. Leguminosae Bilaiasra Climber
151.| Myriostachya wightianadook.f. Gramineae Dhanshi Grass, on hew accretions
152.| Nelumbo nucifer&Gaertn. Nymphaeaceae Paddo Floating flower
153.| Nymphaea nouchalBurm. f. Nymphaeaceae Sada sapla Water lily
154.| Nymphaea stellatsVilld. Nymphaeaceae Shaluk Water vegetation
155.| Nypa fruticansNurmb. Palmae Golpata Palm, underground stem
156.| Ocimum americanurhinn. Labiatae Bon tulshi Herb
157.| Ocimum basilicuntinn. Labiatae Vui tulshi Shrubby basil
158.| Operculina terpethunsilva.Manso. | Convolvulaceae Dudh kalmi Climber, grass
159.| Oryza coaractatdRoxb. Gramineae Uridhan/ dhanshi  Grass
160. | Paederia foetidd.inn. Rubiaceae Ganda vadali Grass
161.| Pandanus foetiduRoxb. Pandanaceae Kewa katta Prickly succulent ping
162.| Paramignya citrifoliaHKk.f. Rubiaceae Bonlebu Shurb
163.| Pergularia daemiaChiov. Asclepiadaceae Dudhialata Creeper
164.| Petunga roxburghiDC. Rubiaceae Narikili Small tree
165.| Phoenix paludosaRoxb. Palmae Hantal Thorny palm
166.| Phoenix sylvestriRoxb. Palmae Khejur Date palm
167.| Phragmites karkdtz. Gramineae Nol kagra Grass
168.| Pistia stratioted.inn. Araceae Topapana Water lettuce
169.| Polygonum hydropipekinn. Polygonaceae Panimoris Herb
170.| Polygonum lanigerurir. Polygonaceae Sadakukri Herb
171.| Polygonum orientaléinn. Polygonaceae Bishkathali Herb
172.| Polygonum plebejurBr.var. Polygonaceae Chemti sag Herb
173.| Polypodium cuculatum Polypodiaceae Polypodium Fern
174.| Polypodium parasiticum Polypodiaceae Polypodium Fern
175.| Pongamia pinnatd®ierre. Leguminosae Karanj, karanja Small tree
176.| Potresia sp. Leguminosae Bunodhan Herb
177.| Premna corymboshinn. Verbenaceae Serpoli, setpoli Shrub or sined
178.| Psilotum nudum Psilotaceae Pteridophyte Rootless parasite
179.| Pteris longifoliata Polipodiaceae Sun fern Sub aerial fern
180.| Rhinacanthus communidees. Acanthaceae Juipana Floating pana
181.| Rhizophora apiculat#l. Rhizophoraceae Jhana Tree with stilt roots|
182.| Rhizophora mucronathamk. Rhizophoraceae Garjan, Tree with stilt soot
183.| Saccaharum bengalens@n. Gramineae Jhati/Munda grass Grass
184.| Saccaharum officinalikinn. Gramineae Son Grass
185.| Saccaharum spontaneurnn. Gramineae Kash Grass
186.| Sagittaria sagittifoliaLinn. Alismataceae Choto kut Tuber
187.| Salacia chinensis Celastraceae Choyt barai Small tree
188.| Salvi plebepr. Labiatae Bhui Tulshi Herb
189.| Sarcolobus globosu#/all. Asclepiadaceae Bowali lota Climber
190.| Sargassum nereocystis Sargassaceae Brown shaibal Shaibal
191.| Selaginella rupestris Selaginellaceae Club moss Prennial moss
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192.| Sesbania seshadverr. Liguminosae Katshola Common sesban

193.| Sida acutaBurm. Malvaceae Kureta/Ban methiHerb

194.| Smilax zeylanicdinn. Liliaceae Kumari lata Creeper

195.| Solanum indicunhinn. Solanaceae Bon begun Shurb

196.| Sonneratia apetalalam. Sonneratiaceae Keora Tree

197.| Sonneratia caseolariEngl. Sonneratiaceae Choyla Tree

198.| Stenochlaena paludosa Blechnaceae Dheki lata Climber

199.| Stenochlaena palustris Blechnaceae Deki lota Climbing fern

200. | Syzygium cumirfskeels. Myrtaceae Jam Medium tree

201.| Syzygium operculatRoxb. Myrtaceae Butijam Medium tree

202.| Tamarindus indichinn. Leguminosae Tentul Tree

203. | Tamarix gallicaLinn. Tamaricaceae Jhao, nonajhao Small tree

204. | Teris longifoliata Polipodiaceae Common fern Sub aerial fern

205. | Tetrastigma bracteslatum Vitidiaceae Golgoti lota Climber

206. | Thumbergia sp. Thumbergiaceae Jermani lota Climber

207.| Tinospora cordifoliaMiers. Menispermaceae Gulancha Creeper

208. | Tragia involueratalinn. Euphorbiaceae Bisuti Perennial hajry
twinner

209. | Trapa bispinosd&Roxb. Trapaceae Paniphal Floating plant

210. | Trewia polycarpaBenth. Euphorbiaceae Pithali Small tree

211.| Trichossanthes cucumerina Cucurbitaceae Banchichinga Herbacious climber

212.| Typha elephantiarfRoxb. Typhaceae Hogla Grass used mat making

213.| Typhonium trilobatunSchott. Araceae Ghet kachu Tuber

214.| Urena lobotaLinn. Malvaceae Banokra Small shurb

215. | Utricularia aurealLaur. Utriculariaceae Swampy weed Herb

216. | Vallisueria spirlisLinn. Hydrocharitaceae Bicha Climber

217.| Vanda roxburghiBr. Orchidaceae Rashna Parasite

218.| Vangueria spinos&oxb. Rubiaceae Maina Small grass

219.| Vetiveria zizanioideslash. Gramineae Bena Grass

220. | Vicia hirsutaCoch. Leguminosae Bon lota Climber

221.| Vigna radiata(L.)Wilizek. Leguminosae Arohi lata Climber

222.| Viscum albuniinn. Loranthaceae Banda lota Woody parasigiatpwng

223.| Viscum orientaléwilld Loranthaceae Shamu lota \Woody parasiesictoan

224. | Vitex negundd.inn. Verbenaceae Nishanda Small shurb

225.| Vitis lanceolariaLaws. Vitaceae Harinia lata Climber

226. | Vitis quadrangularisiall. Vitaceae Harjora Climber

227.| Vitis trifoliate Linn. Vitaceae Anal lata Climber

228. | Wolffia arrhiza Lemnaceae Shuzi pana Floating duck weeqd

229. | Xylocarpus granaturkKoen. Meliaceae Dhundul Small tree

230. | Xylocarpus mekongendfserre. Meliaceae Passur Tree

Source: Helal Siddiqui (2009,2012)
I1l. A LcAL COMPONENT knowledge regarding the detailed composition ofaklg

flora and functional relationship of the group withe

Algal component of the Sundarbans is a poorly stldi environment of the Sundarbans is not complete.
Islam[13] recorded 165 species of benthic marind arfFcological characteristics, particularly the inteamg of
brackish water algae from the coast of Banglad@sie. saline and fresh water seasonally fluctuating gsliand
Division Chlorophyta is represented by 6 genera @nd the silt brought down by the rivers greatly infleenthe
species belonging to the families Volvocaceadistribution and abundance of algae in the Sundarba
Palmelaceae, Ulvaceae, Cladophoraceae, ZymnemacBased on their adaptations, Islam [13] classifibe t
and Codiaceae [13]. Division Cynophyta is represeiy bracki_sh water benthic_ algae of the Sundarbans timo
9 genera and 16 species belonging to the familidgllowing three categories.

Chroococcaceae, Oscillatoriaceae, Nostocaceae dnd Benthic forms attached to littoral muddy shores and

Riviulariaceae. Division Bacillariophyta is represed by forest floor: Commonly species oBoodleopsis
16 genera and 35 species while Division Euglenaplgt vauceria, Colpomenia, Cladophorelland several
represented by 2 genera consisting of 2 specieistifix blue-green algae namelscillatoria, Aphanothece,

Schizothrix, Scytonenspp.
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i. Drift or detached forms: Enteromorpha Spp.
occasionally  species  of Rhizoclonium and

Chactomorphanith Lyngbyaspecies. The Sundarbans fauna is also rich and varied bayma
iii. Benthic forms attached to pnematophores and Othﬁ‘fore are endangered and in a vulnerable Condm|m']td
wooden logs and barks of trees at littoral and upp&arious reasons. Detail survey on the populatiatustof
littoral level, Chaetomorphapp. animals has seldom been carried out. So it iscdiffito
assess the absolute or relative population density
various animals. Important faunal species in the
Sundarbans are shown in table 2 .

IV. FAUNAL COMPLEX

Table. 2. Important fauna species in the Sundarfatis

Group Speciesin| Speciesin Share with Extinct species| Endangered
Bangladesh| Sundarbans| Bangladesh (%) (no.) species (no.)
Mammal 110 49 45 4 10
Bird 628 261 42 2 11
Reptile 109 50 46 1 16
Amphibian 22 8 36 - 1

V. VERTEBRATE FAUNA

important wildlife species such as swamp deg@ergus
At least 32 mammal species are known to occur én tlduvancel), hog deer Axis porcinu¥ water buffalo
Sundarbans [12], [30]. A list of mammals in the(Bubalis bubaliy, javan rhinoceros Rhinoceros
Sundarbans and adjacent areas are given in Talllas3. sondiacul homed rhinocerosRhinoceros unicomjsand
also the most important habitat of the globallyamgered the marsh crocodileCrocodylus palustrls have already
Royal Bengal Tiger. The present population of treyd&®® become extinct [30].Presently many of the wildbfgecies
Bengal Tiger in the Sundarbans is nearly 450. Thieers such as tiger, crocodile, monitor lizards etc. hbgeome

nearly 10% of the world's tiger population. Somendangered.

Table. 3. Important mammals in the Sundarbans.

Animal group Scientific name Vernacular name
Insectivora Sancus murinus House Shrew
Chiroptera Cynopterus sphinx Greater short-nosed Fruit Bat
Pteropus giganteus Flying Fox
Magaderma lyra Greater False Vampire Bat
Coelops frithi EastAsiaticTailless Round-leaf Bat
Primates Macaca mulatta Rhesus Macaque
Rodentia Dremomyssp. -
Vandeleuria oleracea Tree Mouse
Bandicita indica Great Bandicoot Rat
Rattus rattus Roof Rat
M. booduga Field Mouse
Hystrix hodgsoni Crestless Malay Porcupine
Cetacea Sotalia plumbea Plumbeous Dolphin
Delphinus delphis Common Dolphin
Occaella brevirostris Irrawaddy Dolphin
Platanista gangetica Gangetic Dolphin
Carnivora Vulpes bengalensis Bengal Fox
Canis aureus Jackal
Herpestes edwardsi Mongoose
Panthera tigris Tiger
Felis viverrina Fishing Cat
F. chaus Jungle Cat
Artiodactyla Sus scrofa Wild Boar
Muntiacus muntjak Barking Deer
Axis axis Spotted Deer
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V1. BIRD SPECIES Overexploitation has not only resulted in shortagés

various materials but also left our biodiversitypesged to
There is a wide variety and colourful bird life the Vvarious ecological threats. Under such circumstsnce

Sundarbans out of 260 species of birds reportetheto NOne can say how many species have already losttfre
occurring in Bangladesh mangrove ecosystem anesat | mangrove forest Of Bangladesh.
186 have been recorded in the Sundarbans andikelg ¢ :

that many more will be added in the future sinoe Ithkt
made by Salter [30]. The Sundarbans provides mgsti
and breeding sites for a number of birds speciasfded
in adjacent cultivated areas. An estimated 25% ak
migrants present only during the winter months. Th

important bird species of the Sundarbans is predeby

Tamang in 1993[12].

VIl. D EGRADATION OF BIODIVERSITY
The degradation of biological diversity is a globekis. Fig. 6. Tiger killed by the villagers outside therSarban
There is hardly any region on the Earth that isfaoing
ecological catastrophes. Of the 1.5 million spe&ieswn
to inhabit the Earth (humans are just one of themng
fourth to one third is likely to extinct within theext few
decades. Biological extinction has been a natural
phenomenon in geological history. But the rate of
extinction was perhaps one species every 1000 .yBats
man's intervention has speeded up extinction ratethe
more. Between 1600 and 1950, the rate of extinatient
up to one species every 10 years. Currently iteihaps
one species every year. The destruction of the digorl S
tropical forests are disappearing at an alarmine. réhis Fig. 7. Sidr hitat Katka in the Sundarbans
is one of today's most urgent global environmeissles.
Rich species diversity is slowly being lost forever
Tropical forests are estimated to contain 50 t@8&0cent
of the world's biodiversity. The loss of biodiveyshas
immediate and long-term effect on human survival.
Mangrove biodiversity is one of the most significamthe
world. In the last few decades Bangladesh has itest
second largest natural mangrove forest (Chokoria
Sundarbans), polluted its water bodies and dealdease
density of the world's largest mangrove forest
(Sundarbans). It was informed that already oneispeuf
Bruguiera,i.e. B. parviflorahas become extinct from the
Sundarbans and also noted that many other plactespe

such as kirpal(. racemosg dhundul K. granatun), sada  Fig. 8. In deep forest Dr K Alam and Dr.HelalSiddiiq
baen A. maring, garjan R. mucronataandR. apiculatd, thinking for research planning

gura K. cande), batla E. indicg, singra C. ramiflora),
amoor A. cucullatg etc. are already threatened [19]. Over
emphasis on timber logging has affected many animal
species. Faunal losses have been mainly because of
overexploitation of certain species for trading pmses

[15]. Salter [30] observed those many of the widli
species such as tigeP.(tigris), estuarine crocodileC|
porosu3, monitor lizards Yaranus spp.) have become
endangered. Salter [30] noticed that animal speciesh

as swamp deerCervus duvucedla Javan rhinoceros
(Rhinoceros  sondiaciis one horned rhinoceros
(R.unicorni3, hog deer Axis procinuy, water buffalo
(Bubulus bubulusand marsh crocodileC( palustri have v: : '

already become extinct from the Sundarbans[15]Fig. 9. Dr. Helal Siddiqui searching the degradiéifer
Unplanned development works and overexploitation of €nrichment planting in deep forest of the Sundasban
resources have made its living resources most ralbhe
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The causes of degradation of ecosystem in the rogegr
forest of Bangladesh with the consequent degradaifo
biodiversity are [19] (i) Destruction of habitathiing

IX. POLICIES AND LAWS

Vel o _ at! National forest policy provides the basic guideine
cultivation, (if) Hunting, (i) over exploitationof  toards the formulation of Acts and Rules, for the
biological resources, (iv) encroachment of forestd, (v) management of forests in totality. In this sub-oeent,
traditional management practice, (vi) short sighteg.s; formal Forest Policy was declared in 1894.isTh
development project, (vii) fuel shortage, (viii) tael hojicy pasically aims to save the interest of agtige.
calamities, (ix) lack of awareness amongst the &®SSynger this policy, the first management plan foe th
regarding usefulness of biological diversity, (X)syndarbans came in force during 1893-98 and regular
Introduction of exotic species: Native species arganagement plan of the Sundarbans for a 20 yeaiadpe
subjected to competition for food and space due g 1913-32 was also prepared under this policy. Fitwest
introduction of exotic species, (xi) rapid urbatiaa rate, act 1927, which also provides all the regulatorywgo
(xii) rapid growth of population, (xiii) PollutionAir and \yith respect to Sundarbans, was promulgated uridsr t
water pollution ; It alters the natural habitatividack of policy. In 1955, the then Government of Pakistan
national conservation policy framework, (xv) theake announced its first National Forest Policy, which

implementation tools etc. emphasized the enhancement of forest revenue. Unider
policy, for the first time, Forestal Forestry progd a
detail report of the growing stock along with majasried

out a thorough forest inventory of the Sundarbdrtgs
Promote and implement a system of biodiversitihventory indicated the yield of gewa to suppog supply
conservation and sustainable forest managemest a news print mills. Management plan for the
system. Sundarban$or 20 years period beginning in 1960 came in
Improve the institutional capacity to effectivelyforce under this forest policy. A WildliféOrdinance was
manage the Sundarbans. promulgated in March 1973, which was ultimately
Reduce the poverty level to about 3.5 million peopladopted as Wildlife Act 1974, with slight amendnsent
living adjacent to the Sundarbans termed as impathe present Forest policy of 1994 is very elaboaaig for
zone by expanding economic opportunitiesthe first time incorporated the participatory fdrgs
improving  social  infrastructure,  improving concept and idea of wetland and biodiversity coreséon.
organization for resource users and facilitatingangladesh Wild life act 2012 also been implemeratéd
stakeholder participation in resource management. over the country.

Undertake activities adhering to increase awareoess Sundarbans being a part of Bangladesh territory is
the environment and ecotourism and buildingubjected to all Acts and Laws applicable in thantoy.
necessary infrastructure. But Forest Act 1927, Wildlife (Preservation)
Developing a strong forestry database through MIfAmendment) Act 1974, Brick burning Act 1992, The
for the local and international users. Conservation of Fish Act 1950, Sundarbans Foreshdit
Developing a sound wildlife, ecotourism and fiskeri Rule 1960 and Felling Rules for non-timber forastduce
management system for the Sundarbans. have special regulatory functions to play on thetim,
Improving planning, monitoring and applied researcimanagement and production of the Sundarbans. In
capabilities conformity with the principles of current policies;ts and
Providing training to professional, stake holdensl a management prescriptions step-by-step procedures of
user groups. fieldwork execution have been enunciated from titme
From the management point of view the projecime through “standing orders”. This standing osder
divides the area into 4 functional zones: relates to various subjects connected with the adlver
Production zone Sustainable management ofmanagement of the Sundarbans and came in force sinc
terrestrial and aquatic resources will be practiced 1943 and till date over 130 such standing ordeve heen
this zone. It includes about 75% of the total area.  issued by the Divisional Forest officer, Sundarbans
Protection zone This zone will be managed for (personal observation)[7].

wildlife sanctuary i.e. 25% of the total area desth

VIIl. M EASURED TO BE NEEDED

10.

11.

as the World Heritage Site in 1997 by the UNESCO.
12.
the Sundarbans boundary.
development activities will be undertaken in thime.
It includes 17 upazillas under 5 districts arouhd t
Sundarbans.
13.

will be managed for fisheries development wit

restriction to protection of endangered species e.
marine turtles, sharks, dolphins, sawfish an
stingrays.

Marine zone The 20-km water bodies of the Bay of
Bengal outside the Sundarbans lying within thisezon

X. CONTRIBUTION OF THE RESOURCES

Impact zoneThis zone is defined between 0-20 km of
Socio-economic

The Sundarbans mangrove forest constitutes ab®at 45
of total forest area and 4.2% of the total landaasé the
country[13]. These mangrove resources play an itapor
role in the national economy of Bangladesh and lman
divided into forestry, fisheries and aesthetic comgts.

A network of rivers, canals and creeks interseist fitrest,
r}hus creating a different set of habitats to thatjged by

ther forest types in the country. It is also a itap
ursery ground and refuge for many species of abast

fishes, shrimps, crabs, molluscs [3]; and is wdisby
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mammals (e.g. dolphin), several species of marintes,
estuarine crocodile and different species of manito
lizards[8].

The commercial use for mangrove products have been
well documented[13] but the local subsistence use i
generally documented. In the Sundarbans out of[i3&t
species, important woody species such His fomes
(sundari), X. mekongensis(passur), B. gymnorrhiza
(kankra), E. agallocha(gewa),C. decandra(goran), H.
tiliasus (bhola), C. ramiflora (singra),S. apetala(keora),

N. fruticans(golpata), a palm and many other medicinal
plants are of commercial importance. Sundari was
extensively used as timber for house constructi@ams
and posts and for boat building, although the stinda
harvest has been banned since 1989. Different roaegr : re———
branches are used for fishing poles and fish tafipeund i e g e . ., .
its distribution [10] including the Sundarbans. Bho YL —
singra and goran were extensively used as firewood, KEEETH"" .
shingra and sundari tops were used as the raw ialeftar

the Khulna Hardboard Mills, gewa is the prime raw
material for the Khulna Newsprint Mills and the Bha
Safety Match Factory. Keora, passur and kankraeimb
are used for furniture and indoor house posts. &alfeaf

is widely used as thatching and fencing materiathe
village housesPhoenixhas been used as farm posts, keora
leaves as fodder and fruits as raw and processathru
foods were a staple commodity available from
Sundarbans, and the extract from the bark of gigam
source of tannin and medicine worldwide includirmg t
Sundarbans.

il (]
= f i

=l

Fig. 11. Hantal made Furniture

Collection and processing of non-wood forest preguc
also support large revenue income from the Sundarba
This sector also employs large number of rural peop
though most of the employment is seasonal. NWFPRfre
both plant and animal origin. Plant based NWFP are
identified as goranQ. decandry golpata N. fruticang,
) ) ) . hantal P. paludos Grassesl( cylinrdica, C. javanicul

Timber resources from major tree species e.g. sunda, g khagra . karka, shingra C. ramiflora), bhola .
gewa, pasur, keora, kankra, dhundal are an importgfliaceoug[31]. In addition, animal based NWFP includes
source of forest revenue. A number of industriegedd fish, shelfish, molluscs, honey, wax etc. NWFP jdes
upon the Sundarbans for raw material. Once it i@s tf g wood, thatching material, house post, medicioed

important for the Khulna Newsprint Mills and the Wha 5,4 materials for cottage industries and domeste of
Hard Board Mills. In addition, match factories; fiture e adjoining people[31],[32].

makers, boat builders and sawmill greatly depenthese
resources. XIIl. F UEL WoOD

XIl. N ON-WoOD FOREST PRODUCTS (NWFP) Sundarbans support large amount of fuel wood foallo

. and industrial uses. Goran, shingra, kirpa, amiojdare

Large quantity of fuel wood mostly frofd. decandra, the major fuel wood species. In addition, brancbés
Cynometra ramiflora Hibiscus tiliaceous, Amoora g ndari. baen. keora are used as fuel wood. Bangsra
cucullatg harvested from the Sundarbans. Additionallygood quality fuel wood with high combustible valghe

two palm species e.§l. fruticansleaves and®. paludosa park of goran is rich in tannin which is locallyeasfor
stalk are harvested as thatching material and parsts dyeing fishing nets[32].

three types of grasses e@yperus javanicus, Imperata
cylindrica and Phragmites karkas thatching and fencing
materials are also harvested.

XI. TIMBER

XIV. THATCHING MATERIAL AND PosT

Golpata is used for thatching and fencing housebten
coastal areas. Hantal is another useful specieshef
family palmae. Its stem is used as house and fposts,
rafters and special posts for betel leaf farms.s&ra are
used in the cottage industries as raw materialg [31
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XV. HONEY AND WAX

The wild honeybee produces honey and wax in the
colony which are harvested annually during the maft
April-June. A comb may produce 4-14 kg of hone
depending on the size [1&nd about 300 tons of wild i
honey and 100 tons of wax is produced annually.eson 3
from khalshi nectar is considered the best of alhdy
collected.

Fig. 12. Bee hives in the Deep forest
Table 4 Extraction and revenue of Sundarbans Forest Divisiom Oyster, honey and bee wax.
Finncial Year Oyster Revenue Honey Revenue Wax Revenue
(Mt) Tk. (Mt) Tk. (Mt) Tk.
2007-2008 50.00 1,27,225.0 139.0(¢ 7,48,040.00 35.00 2,80,546.40
2006-2007 75.0( 35,605.0 210.00 1,13,1617.00 52.00 4,24,690.40
2005-2006 1,196.00 1,61,535.0 119.0(¢ 6,43,600.00 30.00 2,41,350.0
2004-2005 875.00 1,15,145.0 147.00 7,92,,400.00 37.00 2,97,150.49o
2003-2004 567.00 1,27,905.0 125.0( 6,75,600.00 31.00 2,53,350.40
2002-2003 287.0( 77,460.0 104.0(¢ 5,81,800.00 24.00 1,92,750.90
2001-2002 1,204.00 32503.0 87.0( 6,21,600.00 23.00 1,29,850.90
2000-2001 2,525.00 60,079.00 146.00 3,46,580.00 36.00 1,29,967|50
1999-2000 2,273.00 60,898.00 207.00 5,55,250.00 52.00 2,08,387|50
1998-1999 3,361.00 90,040.00 159.00 4,27,200.00 40.00 1,60,312|50
1997-1998 3,127.00 84,009.00 130.00 3,48,900.00 33.00 1,30,837|50
1996-1997 1,800.00 84,220.00 192.00 5,15,500.00 48.00 1,93,312|50
1995-1996 4,279.00 1,14,744.00 160.00 7,28,700.00 40.00 1,60,762|00
1994-1995 3,947.00 1,05,750.p0 86.00 2,40,000.00 22.00 90,000400
1993-1994 4.363.00 11,691.00 106.00 2,84,100.00 26.00 1,06,537|00
1992-1993 3,348.00 89,704.00 182.00 4,89,020.00 46.00 1,83,382|00
1991-1992 3,169.00 84,405.00 159.00 4,26,443.00 44.00 1,47,525|00
1990-1991 2,445.00 65,519.00 210.00 5,63,400.00 53.00 2,11,200j00

Source: (Personal communication with Conservatdtasést, Khulna, 2008, Helal Siddiqui1998, Helaldsgui 1999).

XVI. FISHERY RESOURCES XVII. F ISHES, CRUSTACEANS AND MOLLUSCS

The fishery resources are important aquatic liveshe  sundarbans supports a total 291 species of fishery
Sundarbans that includes fish, molluscs and create resources and constitutes an important commerciel a
and engages about 1,50,000 commercial and artesigfisanal fishery industry that produces fresh fisted
fishermen. The Sundarbans water supports 210 spetie fish, sun dried fish, smoked fish, salted fishhfigeal and
finfishes, 38 species of crustaceans includingngpsiand  sharks oil. Thus, Sundarbans provides a considerabl
crabs, 34 species of molluscs that includes snailssel harvest of whitefish, shrimps, prawns, mud crabs,
and oysters[2].The fishery of the Sundarbans reptss snails/oysters and billions of shrimp/prawn postda for

the most important non-wood product component ef thshrimp aquaculture farms. These industries supaoott
region which constitutes 5% of the total fish hatvef 1 55000 fishermen throughout the year. Hambrey] [11
Bangladesh [8]. The fisheries value of the Sund#sl®s reported that economic valuation of the fisherigscfion

been estimated at 209.9 million US$ [1] with thecktof  of mangroves was estimated to range from US$ 66 to
fish at 2.9 to 3.7 tkr[6]. almost $ 3,000/ha.

Copyright © 2016 1JAIR, All right reserved
461



International Journal of Agriculture Innovations and Research
Volume 5, Issue 3, ISSN (Online) 2319-1473

Fig. 13. Dry fish in the Sundarbans

Sundarbans fishery resources consist of fish, recdlu ) » ) )
and crustaceans. Hilsa, sea bass, Bombay duckorribb Thenypapalm in addition to thatching and fencing e.g.
fish, pomfrets, croackers, grunts, catfishes, nmille Ieaf petioles is _used as floats for fishnets. Cleopfeaf
anchovies are important among whitefish. Mud cgidnt pgtloles are boiled for salt, young leaflets areduss
fresh water prawn, tiger shrimp, white shrimp, bnow Cigarette wrappers and older Ieaflets to weave , hats
shrimp are important among crustaceans. Loligoyme, umbrella, paskets and mats but not in the SundafBah
squid, giant oyster and other mussels and calm afde gelatinous endosperm of young seeds can be eate
important among molluscs. All these constitute dish 2W and various components of the fruit were alseduo
items and are harvested by 16 different methodsyeads. ('€t toothache, headaches and herpes in other qiaite
About1,50,000 fishermen are engaged in fishing pixcewor'd but not the Sundarpans. The nypa fruit saqiams
shrimp larvae catching. Fish caught are iced afetidind 14 10 17% sucrose, and is a valuable commodity tsed
are transferred to local and international markets. Preduce softdrink and alcoholic beverage [10]. _
addition, Sundarbans Dubla Island fishery produaege _The Sundarban_s also provides shelter and hgb|tat fo
amount of dry fish of different species that arpated to  Wild honeybee Apis dorsata and thus supports yield of
local and international markets. Many fish markigh ~@Pout 300 t of crude honey and 80 t of wax [13]eSth
processing plants and fishmeal factories have be@fioducts are widely used in the pharmaceutical stigu

established based on Sundarbans fishery production. ~ "€ important economic products that are regularly
o harvested and used are shown in Tabléldwever, this

forest supports livelihood and earnings for abq@0200
people of the adjoining areas at least part ofydnr i.e.
during winter season for fishing, collection of ayfeaf
and goran fuelwood [12],[22].

In addition, birds, mammals including the Benggkti
reptiles including the estuarine crocodile, ampdnilsi and
other wildlife within the 1,39,000 ha wildlife samary
have made the Sundarbans an excellent site foergs)d
researchers and natural history film makers. Thed&tbans
is a potential tourist attraction, renowned forbieauty and
unique ecosystem[22]. The Sundarbans also plays an
important role as a buffer in protecting the adtimal
hinterlands from the onslaught of frequently ocitgr
cyclones and tidal surges. Mongla, the second seajo
Bangladesh, is situated on the coastal river Paatsthie
bottom of Sundarbans. This port uses the Passumeha
as entrance and exit routes to and from the Ba&Beoigal
for international ships. In addition, Raimongal-lesna-
Shibsa river routes inside the Sundarbans is ugethd
Indian Government for transport of goods to andmfro
Kolkata River port to other river ports in the eastpart
of India. Some sea fishing fleets use the Sundarban
channel to and from the Bay of Bengal to land ticaich
in the southern part of the country, e.g. at Baagrh
Khulna and Satkhira city. The Bangladesh Navy and
Coastguards also use the Sundarbans channel falareg
patrol to and from the Bay of Bengal.

Fig. 15.White fish of the Sundarbans The Sundarbans comprises 45% of the total prodaictiv
forest in the country, contributing about 50% ofefst-
related revenue. Approximately 100,000 to 200,088pte
work inside the Sundarbans for at least 6 monthslew

Copyright © 2016 1JAIR, All right reserved
462



International Journal of Agriculture Innovations and Research
Volume 5, Issue 3, ISSN (Online) 2319-1473

the number of people entering the forest in a year be household income within 10 km of the forest bougdar
as high as 3,00,000 [12]. Of these about 25,00(plpeo being derived from Sundarbans resources. About,d000
work in fish drying, and 60,000-90,000 people imirsip  to 2,00,000 people derive all or part of their ime by
post-larvae collection inside the Sundarbans [8Jpout collecting non-wood forest products from the Subdas
1,00,000 people are engaged in shrimp larval didleén [16]. The fishery of the Sundarbans representsntist
the rivers and creeks outside the Sundarbans [6inportant non-wood product component of the regiod
Approximately 2.5 million [13] people live in small constitutes 5% of the total fish harvest of Bangkd|[8].
villages surrounding the Sundarbans, while the remad The fisheries value of the Sundarbans has beematstil
people within 20 km of the Sundarbans boundary.1g 3 at 209.9 million US$ (46,083 US$/Km(Anon 1997). The
million. The dependency of local people on thestock of fishes in the area has been estimate®ab 3.7 t
Sundarbans is very high, with nearly half (46%)atf /km?[6].

Table 5. Extraction and revenue of Sundarbans EbBigision from timber and other forest products.

Forest product Yield / Year

1995-96 1996-97 1997-98 1998-99 1999-2000
Timber 479885 cft 159149 cft 194970 c 123646 cft 176443 cft
Gewa 3927033 cft 2603364 cft 9480733 cft | 2118817 cft 1517997 cft
Fuel wood 463060 cft 310839 cft 524685 cft 106655 cft 136374 cft
Goran 41916t 51923t 53669 27235t 23076t
Golpata 66167 t 63518 t 5390 39780 t 30093 t
Fish 11089 t 9900 t 8900 t 8077t 7790t
Honey 238t 210t 122 176t 213t
Wax 57t 50t 8¢ 41t 53t
Oyster 4500t 2100t 3245t 3590t 1980t
Grass 4200 t 6020 t ®80 5050 t 3900 t
Hantal 4550 t 2500 t 170 492t 579t

Source: Sundarbans Forest Office record, 2000.

XVIIl. E XTRACTION harvesting fish from the Sundarbans. Dry fish aditan
begins from September — October and continue up to
These are collected by local fishermen and forest March and earns a lot of revenue shown in table
department earn an good deal of revenue. The most 7.However Sundarbans East and west Forest Division
attractive shrimp and crab is exported to USA, Rely which are under Khulna Circle earned a handsome
Japan, UK, Netherlands, Singapore and other casntri revenue every year[7]. Annual statement of revesfue
Bagda and Golda shrimp has revolutionized the the Khulna Circle is shown in table-8[22].

Table 6. Goran, Golpata and Hantal extraction awdmue of the Sundarbans Forest Division.

Financial Goran Revenue Golpata Revenue Hantal Revenue
Year (Mt) Tk. (Mon)/ (Mt) Tk. (Mt) Tk.
2007-2008 422.00 711175, 83.0 79948.00 194no. 338.p0
2006-2007 10,875.00 31,68,038.00 19,750.00 24,65,894.00 46.00 14,884]00
2005-2006 10,691.00 31,20,295.00 29,198.00 33,67,868.00 973.00 55,005]00
2004-2005 9,306.00 30,52,550.00 27,890.00 31,28,214.00 825.00 58,269]00
2003-2004 11,990.00 38,69,983.00 18,941.00 22,22,510.00 1,369.00 1,26,947.00
2002-2003 9,845.00 28,60,559 21,060. 36,67,430.00 1,122.00 94,818.0(
2001-2002 16,452.00 37,23,840 18,174. 2583615.00 562.00 27,165.0(
2000-2001 18,899.00 26,26,822 18,89.( 27,92,091.00 1,300.00 57,,239.0(
1999-2000 19,183.00 30,52,520 30,324. 26,87,723.00 971.00 50,438.0(
1998-1999 16,727.00 24,94,101 38,562. 35,10,609.50 447.90 24,697.55
1997-1998 51,988.00 76,00,082 52,222. 47,77,405.00 580.00 30,797.0(
1996-1997 50,392.00 71,41,255 61,548. 52,29,647.00 1,451.00 71,557.0(
1995-1996 51,878.00 75,36,789 64,215. 55,97,181.00 4,338.00 2,31,312.0(
1994-1995 70,383.00 1,03,50,396 64,283. 58,59,694.00 1,412.00 1,05,474.0(
1993-1994 64.995.00 97,54,801 68,094, 59.06,901.00 6,725.00 3,38,549.0(
1992-1993 52,432.00 65,30,757 66,516. 54,46,593.00 6,053.00 3,91,380.0(
991-1992 1,360.00 5,40,240.0 [2,434.0 8,21,518.0 ,032.0! ,47,657,0
99(-1991 1,043.00 4,21,960.0 [2,148.00 7,98,607.0 ,747.0( ,34,404.0

Source: (Personal communication with Conservatdtravsést, Khulna, 2008, Helal Siddiqui1998, Helaldqui 1999,).
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Table-7 Shrimp-fish, Dry-fish & Crab extraction and revemf Sundarbans Forest Division.

LJAIR:

Financial |Shrimp-fish Revenue Dry-fish Revenue Crab Revenue
Year (Mond) Tk. (Mond) Tk. (Mond) Tk.

2007-2008 50 1,74,27,155 53,98 54,91,383.00 40,148 41,30,651.00
2006-2007 1,81 1,02,99,013 10,41 13,30,292.00 2,135 26,1,573.0(
2005-2006 2,23 73,54,883, 19,79 11,73,312.00 2,998 35,0,534.0(
2004-2005 20,31 73,45,708 36,84 10,89,369.00 2,924 33,4,319.0(
2003-2004 1,97 71,22,434 65,24 14,64,148.00 2,144 20,9,524.0(
2002-2003 1,9( 58,91,905 44,0( 15,65,557.00 1,384 11,1,426.0(
2001-2002 2,13 45,53,107 30,64 14,81,813.00 3,642 16,7,582.0(
2000-2001 8,6 15,06,561. 17,58 10,14,813. 10,64 3,78,168.0(
1999-2000 10,04 17,02,101. 16,72 9,51,720. 14,64 5,20,588.0(
1998-1999 9,549 18,67,352. 14,03 9,13,168. 11,76 4,70,765.0(
1997-1998 9,1( 20,52,416. 17,52 11,38,229. 21,94 8,79,268.0(
1996-1997 9,25 22,16,664. 19,75 12,83,522. 26,55 10,66,409.00
1995-1996 10,94 24,03,10. 17,5] 11,38,235. 17,14 6,89,598.0(
1994-1995 12,97 25,00,339. 15,86 10,34,492. 19,0¢ 7,55,221.0(
1993-1994 12,34 24,56,186. 22,9] 14,89,200. 14,1] 5,62,979.0(
1992-1993 13,14 27,14,831. 21,2( 13,78,332. 13,146 5,26,699.0(
1991-1992 13,23 27,76,345. 14,24 9,28,954. 7,34 2,93,876.0(
1990-1991 11,89 35,85,176. 16,34 10,61,540. 3,2( 1,26,753.0(

Source: (Personal communication with Conservatdtravsést, Khulna, 2008, Helal Siddiqui1998, Helaldqui 1999,).

Table 8. Statement of Total Revenue earned 198b-8013-14 From Khulna Circle.

SL.No Year Revenue earned
01 1981-82 15,87,14,134/-
02 1982-83 14,00,58,507/-
03 1983-84 16,07,47,142/-
04 1984-85 21,94,14,660/-
05 1985-86 26,93,61,362/-
06 1986-87 23,08,14,168/-
07 1987-88 28,26,45,190/-
08 1988-89 31,99,72,900/-
09 1989-90 12,87,27,604/-
10 1990-91 7,08,20,858/-
11 1991-92 15,24,84,003/-
12 1992-93 12,33,08,500/-
13 1993-94 17,19,82,684/-
14 1994-95 22,77,74,257/-
15 1995-96 19,54,83,692/-
16 1996-97 11,05,92,450/-
17 1997-98 10,68,78,679/-
18 1998-99 8,62,44,886/-
19 1999-2000 8,36,48,197/-
20 2000-2001 7,84,08,010/-
21 2001-2002 4,50,46,992/-
22 2002-2003 7,30,01,683/-
23 2003-2004 6,07,13,673/-
24 2004-2005 6,72,38,120/-
25 2005-2006 5,82,13,326/-
26 2006-2007 6,59,23,411/-
27 2007-2008 7,32,07,969/-
28 2008-2009 5,51,69,919/-
29 2009-2010 6,98,37,332/-
30 2010-2011 8,07,99,220/-
31 2011-2012 7,28,27,677/-
32 2012-2013 7,96,59,851/-
33 2013-2014 6,98,05,056/-

Source: Personal communication with Mr. Sunil Kuidandu, Conservator of Forest, Khulna, 2014.
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XIX. ENRICHMENT PLANTING

The canopy closure of the forest has declined enldakt

decades of the past century. Merchantable stocking ®

sundari Heritiera fomey and gewa HExcoecaria
agallocha) has become depleted 40%
respectively over a period of 25 years [5]. Duethe
problem of sundri top dying it contributes 65% ofat
merchantable timber aggravated. About 40% of tmelisu
stands are moderately or severely affected by topgd
problem. More than 50% passur trees are affecteukehyt
rot disease [22]-26]. So, initiatives have beeretaffor
enrichment planting with suitable mangrove spetiete
affected and poorly regenerated sites of the Sivaahar
[21].

XX. ECOSYSTEM CONSERVATION

and 459%
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The selected enrichment plantations sites are EX]

follow:

= Degraded forest

Swampy charland

= Newly accreted char land

Old or mature char land

= Mouth of the estuaries, river and canals

= Water logged areas

= Vacant areas

= Less or poorly regenerated areas

= Non commercial cover (NCC)

= River banks

= Storm damage areas

= Top dying areas lacking advance regeneration or
available regeneration

= Felling areas

= Mix forest where expected species are not available

= High lands where there is no regular tidal inuratati

Nurseries have been maintained with mangrove specie
at Bogi Forest Research Station, Saronkhola, Bagerh
Dhangmari Forest Research Station, Dakop, Khulrdh an
Munshigong Forest Research Station, Shamnagor,Sundarbans biodiversity and its ecosystem is more
Satkhira in the Sundrbans. Experiment plantatioageh €ssential commodities for the ecological point adv
been raised and maintained in the different degtaddhe flora, fauna and the other factors of the Stivates
locations of the Sundarbans for ecosystem developme are highly responsible for its ecotype protectiond a

To restore the Sundarbans ecosystem it needs Wa minimize natural calamities. BiOdiverSity of the
its productivity and conserve the resources anchigimg ~ Sundarbans is a great source of food, fodder, iweid,
unchanged of the timber Species_ Mangrove Silvicalt medicine and shelter belt. The Sundarbans is being
Division has been conducting experiments to seleffanaged in Bangladesh forestry for over 125 years f
suitable mangrove species and methods for enrichméiood and revenue, that has switched over to a moder
plantation in less productive areas in the Sunderlfar concept of management to maintain the ecosysterm: No
the following purposes [21]. the Sundarbans is deteriorating and degraded its
= Increasing productivity. biodiversity by different manmade and natural cause
= Resource creation for industrial and energy use. ~ Water pollution, air pollution, green house effest well
= Creation of employment opportunity. as climate change and thus global warming are dhses
=  Gene conservation. of biodiversity loss and degradation of the Sundash
= Supplement the natural regeneration. lllicit harvesting, poaching and weak managemerdg ar
u |mproving density and proportion of more Va|uab|éesp0n5ib|e for degradation of the biOdiverSity. eTh

species. continuous worldwide Biodiversity degradation is
= Introduction of valuable species where the nativalarming. The dynamic nature of the ecosystem némds

species are low in productivity, poor in form, les€ considered and an integrated management appooach

ut|||ty, slow growing and possessing other undddega 2 sustained yleld basis needs to be initiated \thidn

XXI. C ONCLUSION

traits.
= Replacement of the natural regeneration.

creation of true mangrove reserves to conserve the
biodiversity at large. The status of the Sundarbans

= Cover up the vacant and poorly regenerated areasngroves is still encouraging, considering trenoesd

the Sundarbans.

biotic and abiotic interference on all the natuedources

» Development of a suitable silvicultural technique f and consequent shrinkage of vegetation under dthest

its proper management in the Sundarbans. types.
= Improvement of the Sundarbans ecosystem.
The objectives of enrichment plantation in the REFERENCES
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