CONTENTS

1.

INTRODUCTION. ttttiuiuiuinrnrnrnrerasesesssesessssssssssssssssssssssssasasssnsasnsssasass 1-14
1.1.  Origin of MPCAS CONCEPL......oviiniiiiiiiec e, Fryen e 5
1.2, ADOULIMPCAS. ...t 6
1.3.  MPCAS-Global SCeNario.........c.ouiiiiiii i 9
1.4, MPCAS —INdian SCENAIIO. ... .uintt ettt aeaas 9
1.5, Importance OF MPCAS. ... . e, 11
1.6.  Objectives of the proposed WOrK...........c.ooveiiiiiiiiiii e 14
LITERATURE OF REVIEW....ciiuiiiiiiiiiiiiiiaiiniiieiiaisnicsessasosssassnsoissons 15-17
STUDY AREA . .. eititiiiiititiitaiatttttiettetetssstsssssssssssssssssssssssssasssasases 18-36
T P I 18
32 UK. . . e 19
TR T I To%: L1 o) R PRSP 20
3.4, DraiNage SYStBIM . ...ttt e 20
B D S0H L.t 20
BB, ClIMALE. ..t 21
3.7. Forest Cover and Vegetation TYPe.......ouiririniit e e 21
3.7.1. Northern Tropical Wet Evergreen Forests (1b).............cooeviiiiinni 22

3.7.2. Northern Sub-Tropical Semi-Evergreen Forests (2b) ......................... 22

3.7.3. Tropical Moist Deciduous FOrests (3C).......ooevveriiiiiiriiiiiiiieienanannns 22

3.8. Medicinal Plant Conservation Areas (MPCA).........ccooviiiiiiiiiiiee e, 22
3.8.1. North Sevoke MPCA, Mahananda Wildlife Sanctuary........................ 23
3.8.1.1. Physical Description of the Site..............ccoooviiiiiieiiiinn, 24

3.8.L.2. LOCALION ...ttt et e e 24

3.8 L3 ClMALE. ..o 24

3.8.1. 4. TeMPEIAtUIe. ...t 24
38.L5.Rainfall..... ..o 24

3.8.1.6. DraiNage. .....v it 24



3.8.2. North Rajabhatkhawa (NRVK) MPCA, Buxa National Park................. 28

3.8.2.1. Physical Description of the Site...............ccooiiiiiiiiiinnnn, 28

3.8.2.2. Location Map of MPCA. ... ..o, 28

3.8.2.3. CHMALE. ..ot 28

3.8.2. 4, TeMPEIALUIE. ...ttt e e e e e 28
3825 Rainfall.......coooii 29
3.8.2.6. DraiNage. ... vt e 29
3.8.3. Sursuti MPCA, Gorumara National Park...................coooiviiiiiinnnn 32
3.8.3.1. Physical Description of the Site...............cocoiiiiiiiine. 32

3.8.3.2. Location Map oOf MPCA. ... ..o 32
3.8.3.3. ClMALE. .. 32
3.8.3.4 TEMPEIAIUIE. ...t 33
3835 Rainfall..... ..o 33
3.8.3. 6. DraiNage. ... vttt 33
4. MATERIALS AND METHODS. .. ccctttttiiieiiietiiaiiecercrnscscssosascsnsssnascnnions 37-43
41, FLORISTICS. ..ot 37
4.1.1. Sampling SPECIMENS. . ..ottt e 37
4.1.2. Record Of Field Data.........c.ouiniieiiii e 37
4.1.3. Processing and Drying of SPeCImMeNS..........c.ovviviiiiiiiiiiiiieeean 37
4.1.4. P0isoning Of SPECIMENS. .. .. oiuiuiniii e e 38
4.1.5. Mountingand Labeling...........coooiiiiiiii 38
4.1.6. 1dentifiCatioN. ... ..ot 38
4.1.7. Storing the Herbarium Sheets. ..o 38
4.2, PHYTOSOCIOLOGY ..ottt 39
42,0, SAMPIING. .o 39
4.2.2. Data PrOCESSING. ... vttt ittt ettt e e 40
4.2.3. Biological Diversity INdiCeS..........ccoviiiiiiiiii e 40
4.2.3.1. Simpson’s INdeX (A)......ooiriiiiiiii i 40
4.2.3.2.  Shannon — Weiner Index (H').........ccoooiiiiiiiiiiiiii, 40



4.2.4. Species RIChNess INAICES. .......oooveinii e 41

4.2.4.1.  Menhinick INdiCeS (D)......c.oveeiriirii i 41
4.2.4.2. Margalef Indices (R1).......cooiuiimiiiiiii e, 41
4.2.4.3.  Similarity IndexX (S1).....c.oveiii 41

4.3, ETHNOBOTANY ..ot e 41
4.3.1. ECONOIMIC USES. ...ttt ettt et ettt ettt e et e et et e e e areeeaas 41
4.3.2. Ethno-botanical study..........c.oevriiiiriiii e 42
4.4, SOIL ANALY SIS, ..o 43
45, RET ASSESSMENT .. ..ottt e e 43
5. FLORISTIC STUDY uiuiuiuiniiiiiiiieieieieieieretesasasususasasasasasssssssssssssnses 44-414
5.1 INrOQUCTION. .. .ottt 44
5.2, RESURS. . 45
5.3.  Analysis of The Flora (DiSCUSSION).........cuiuiiriiriit e eene 391
5.3.1. Recorded FIOra. ... ..o 392
5.3.2. EPIPhytiC EIBMENtS. ... ..o 396
5.3.3. EndemiC EIEMENLS. ... ..o 397
5.3.4. Threatened Elements..........oiiiiiiii 398
5.3.5. EXOtICelemeNntS. ....oovie i 400

6. PHYTOSOCIOLOGY cututeiurerururararesnrnsssssessssssssssssssssssssssssssnsasssnses 415-458
6.1, INrOQUCTION. ... e e 415
6.2.  Result and DISCUSSION. .......iuiueiitt ittt et e et e e e eieeenaeens 416
B.2. 1. TrEE LAY . . et 416
6.2.1.1.  North Sevoke MPCA, Mahananda Wildlife Sanctuary................ 417
6.2.1.2.  North Rajabhatkhawa (NRVK) MPCA, Buxa National Park......... 419
6.2.1.3.  Sursuti MPCA, Gorumara National Park............................o. 422
6.2.2. SHIUD LaYer. .. ..ot 425

iii|Page



6.2.2.1.  North Sevoke MPCA, Mahananda Wildlife Sanctuary................425
6.2.2.2.  North Rajabhatkhawa (NRVK) MPCA, Buxa National Park..........428

6.2.2.3.  Sursuti MPCA, Gorumara National Park............................. 431
6.2.3. HUID LAy el . .. e e 435
6.2.3.1.  North Sevoke MPCA, Mahananda Wildlife Sanctuary................ 435
a. Survey during MONSOON. ... ...c.iuiii i 435
b. Survey during POSt-MONSOO0N...........coviiiiiii e 437
6.2.3.2.  North Rajabhatkhawa (NRVK) MPCA, Buxa National Park..........440
a. Survey during MONSOON. .......cuiiii i e 440
b. Survey during POSt-MONSOO0N............cooiiiiiiii e 443
6.2.3.3.  Sursuti MPCA, Gorumara National Park.........................c... 446
a. Survey during IMONSOO0N. .......ouiitit it 446
b. Survey during POSt-MONSO0N...........oooiriiiiiiiie e 449
6.2.4. DIVErsity INICES. ..ot 452
B.2.4.1. TrEE LaAYEI ... ittt 452
6.2.4.2.  Shruband climber Layer...........ccoveiiiiiiiiii e 453
6.2.4.3.  Herb Layer (MONSO0N).........c.ouiiiiiiieriitiie e 453
6.2.4.4.  Herb Layer (POSt-MONSO0N).........covvriiiiiiiiieieieeeeeaea 454
6.2.5. Similarity IndeX........ooiiiiiiii e 457
l. Similarity Index between North Sevoke MPCA and Sursuti MPCA......... 457
Il.  Similarity Index between North Rajabhatkhawa (NRVK)

MPCA and North Sevoke MPCA...... ..ot 457

I1l.  Similarity Index between Sursuti MPCA and
North Rajabhatkhawa (NRVK) MPCA..... ..o, 457
7. ETHNOBOTANY AND ECONOMIC BOTANY ...cciitiiietiinerennrennncanasennns 459-504
7.0 INErOTUCTION. ..ot e e e 459
7.2, Result and diSCUSSION. ........uiui it 459
7.2.1. Non timber forest producCes. ..........ciiriiiii e 467



7.2.1.1.  Ethnomedicinal Plants. .. .....oooie e 468

7.2.1.2.  Religious Plants. ... 468
7.2.1.3.  Edible Species of three MPCAs of North Bengal....................... 469
7214, FOAder PlantS...... ..o 469
7.2.1.5.  Veterinary Medicinal Plants.....................ooiiiiiiii 469
7.2.1.6.  Po0isonous Plants Of MPCAS........c.oiiiiiiiiieieeeeeeeee e, 470

8. THREATS AND CONSERVATION...ccititiuiuiururnrarnrnrarrnririsnininsnsnasen 505-518
8. L INMrOQUCTION. .. .ot 505
8.2.  Physical threats of MPCAson NorthBengal...................coocooiiiiinl. 505
8.2.1. HabItAt 10SS. .. .t 506
8.2.1.1.  Road network or fragmentation...............c.ccoiiiiiiiiiiiiiienn. 506
8.2.1.2.  Developmental WOrkS............ccooiiiiiiii i 506

8.2.2. Unscientific collections from wild..................oooiiiiiiiiis 506

8.2.2.1.  Fast depletion of important medicinal plant resources from our study

Areas (MPCAS) . ... 507

8.2.2.2.  Predominance of grey market in the medicinal plant trade............ 507
8.2.2.3.  Exploitation of Forest fringe dwellers & forest villagers.............. 507

8.2.3. Absence of a true data base on our medicinal plant resources................. 508
8.2.4. Climate Change. .......c.viriii e 508
8.2.5. Introduction of unwanted and selective Species................ccovviviinnnn... 508
8.2.5.1.  INVASIVE SPECIES. ...\ttt e 509
8.2.5.2.  Introduction of selective SPeCIesS............cceeviiiiiiiiiiiiieen 509

8.2.6. Quality of AyurvediC drugs.........ooviuiiriii i 510
8.3, CONSEIVALION. .. .ttt e e 510
8.3.1. IN—SItU CONSEIVALIONS. ... .ouitit ettt aeee e 510
8.3.2. Ex-situ conservatories and promote Medicinal plant cultivation............... 511
8.3.3. Restrict the entry of EXOLIC SPECIES. ......c.ovviniii i, 511
8.3.4. AVOId MONOCUITUNE. ...t 512
8.4.  Management Strategies. ... ..ooviiniiti it 512



8.4.1. Joint Forest Management...........ooviniiiiri e 512

8.4.2. Policy Ecological Economical Social and Technological (PEEST)........... 513
8.4.3. POLICY IMPACE. ...t e 513
8.4.4. ECONOMIC IMPACT. ....vitit it e e, 513
8.4.5. Ecological IMpact...........oooiiiiii 514
8.4.6. SOCIAl IMPACES. .. ..ot e 514
8.4.7. Technological and management impact.................coooviiiiiiiiiiiiiniinnns.. 515
8.4.8. Conservation EdUCAtION...........oiiiei i 515
8.4.9. Capacity building...........coooiiii 516
8.4.10. Overhauling of the procurement & marketing strategy.......................... 517
8.4.11. Medicinal plant Quantity assessment study................coiveiiiiiiininnn.. 517
8.4.12. Augmenting medicinal plantations in the existing forest plantations......... 518
9. CONCLUSION. .t tttitieieturernrnrasasesasesesesosesssssssassssssssssssssssssssssnsnsmesss 519-520
10. REFERENCES.....iittiiiiiiiiiiiiiieieiarararatasasasasasssssssssssssssssssssnsnsassans 521-528

vi|Page



