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Forest Plantations

in West Bengal —

Some

DR.JOSET MATHEW IFS, PCCF, HOFF

Reflections

Our plantation programme is one of the most
critiqued programmes although it is the
most admired of all the works undertaken
by the Foresters. Cynics including a few very
senior officers and academics, often make
sweeping comments that all those saplings
planted up over the years, would have left
little space for humans to live in our State!
Seldom do they realize that only 1/4th of all
the saplings are allowed to mature. In the
succeeding paragraphs, let me reflect upon

the plantation programme in our State and
its future.

Myth that most of forest

plantations are failure

On an average, about 7000 - 8000 ha of
plantations are raised in South Bengal and
about 800-1200 hain North Bengal. It includes
about 2000 ha of plantations raised under the
JICA funded project over the last several years
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as well as less than 500 ha in other schemes. and 5th year old plantations and compiles
Annually, the State’s Monitoring wing conducts State Monitoring Report. Data given below is

sample survey of plantations at 1Ist yr, 3rd yr a compilation over the last 12 years.

Table 1: Total area and weighted survival % (with ref. to 1st yr. monitoring) of plantation raised between 2007-08 and
2019-20 (under State Plan) in West Bengal

North Bengal South West Bengal West Bengal

Weighted Area Weighted

A " .
rea Survival % Survival %

Total area Weighted Survival %

2007-08 1508.18 2665 4173.18
2008-09 209095 5723 87225
2009-10 2728.92 6227 8955.92
2010-1 2832.91 8070 10902.91
2011-12 2153.25 7218.9 937215
2012-13 1769.7 5992.06 7761.76
2013-14 1404.06 7203.92 8607.98
2014-15 1963.16 8159 10122.16
2015-16 1599.53 6153.44 7752.97
2016-17 1034.91 4775.74 5810.65
2017-18 746.12 3381 412712
2018-19 1159.06 3776 4925.06
2019-20 1029.07 5520.20 6549.27
2020-21* = = =
2021-22* = = =

*Monitoring was done partly /scratchily due to irregular flow of funds

Year of Weighted Survival Percentage
plantation Category C Category A: Excellent

Category B: Very Good

Ist year 74 - 50 %

3rd year 59-40%
5th year 39-30%

Category D: Average to poor

Table 2: Progression of SAME plantations over 1st yr, 3rd yr and 5thyr. in South west Bengal

Change of survival %

Area in Ha 1st year 3rd year

monitoring monitoring 5thyr monitoring
5939.94
7102.85
8159

6153.44

Although dip in survival percentage is observed, these still conform to the norms fixed. ie. Category A or B
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Figure 1: Extent of non-performing plantations ( 5thyr. monitoring) over 2001 to 13) in SW Bengal

It is clear from the given data that most of
the plantations have been progressing the
way they have been intended for. Overall
performances over the years have shown
an impressive trend. However the ‘covid
blues’ over the last two years (20-21 and
21-22) have cast a shadow on the plantation
programme.

Species wise spread of

plantations

Species composition of plantations has
varied widely over the vyears. Prior to
1990s, it was a traditional approach where
mostly local species were planted along
with traditional nurseries. What impressed



me most was the practice of analogue
plantations in which species already found in
the area were planted in certain proportions.
The Silviculture Divisions had much say in
the recommendations of plantation models,
speciesmixandculturalthinning of plantations.
With the advent of World bank funded West
Bengal Forestry Project, definite planting
patterns and models were recommended by
‘experts’ from abroad. It paved way for higher
investments in forestry sector with quantum
increase in per ha rates. Despite the high fund
flow, it was the beginning of the erosion of
work culture in the Forestry sector. Different
project based plantation forestry programmes
subsequently commenced and even WBFDC
started funding the plantation programme
for a while by borrowing funds from Financial
Institutions. With the adoption of Treasury
system in the Forestry sector around 2015,
‘contractor’ culture had come into the
Forestry sector along with gradual death of
various ‘institutions’ built over the years. The
role of Forest range Officers who were once
an important pillar of forest administration
became increasingly redundant.

All these have had a significant impact on
plantation quality as well. West Bengal
Forestry project had resulted in the

introduction of many undesirable forestry

Table: 3: Average species mix of plantations in SW Bengal

Type of

Plantation Major species
scheme

QGS Mostly Acacia auriculiformis (Akashmoni)
Sal Sal and associates (indigenous sp.)

Others Road side plantations (mostly Acacia auriculiformis

(ol .

a?{ﬁtgr

species mostly from  Australia. Most
prominent among them had been the Acacia
auriculiformis (Akashmoni) and Eucalyptus
clones which still persist in SW Bengal, being
non-grazing economic species. Other species
such as Cassia siamea, Albezzia falcatoria

etc. had almost vanished from the scene, after

creating ecological damages of their own.

Figure 3: Akashmoni plantation in SW Bengal

% area occupied
2016-17 Monitoring
(2016-17,14-15

% area occupied
2017-18 Monitoring
(includes2017-18,15-16

and 13-14 plantations) and 12-13)
72% 68.53%
7.86% 8.51%
20.05% 22.96%
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A survey during the Monitoring process
revealed that the Acacia auriculiformis
forms about 72% of the quick growing
species plantations in SW Bengal and about
50% of the North Bengal Plains plantations
comprised of Jarul (Lagerstroemia speciosa)
and in the Hills, it is Utis (Alnus nepalensis)
and Maya( Eriobotrya sp) as these are fast
growing in comparison to the relatively
slow growing rest of the hill species. Sal
plantations in North Bengal have been
observed as partially failed owing to the
apparent discontinuance of seed dibbling
practice and adoption of potted sapling. It
is sad to see blank lines of Sal interspersed
with the surviving miscellaneous tree lines.
However in SW Bengal, Sal saplings were
planted with great effort and it has survived
to a large extent. However its area was
comparatively less viz a vis the all pervading
Acacia trees which have degraded in its
quality and became multi-branched and
little timber

Silviculture (S) Divisions have brought out

crooked providing output.
some promising clones from Karnataka
and it needs to be multiplied along with
assiduous removal of low quality cross
bred varieties of Acacia to preclude cross
pollination. Ironically, a large number of
farmers have been observed planting those
inferior Acacias in their homestead lands in

anticipation of return in short time!

Compensatory Afforestation

Scenario

CA plantations have become another

important case study. Altogether, about

3000 ha of forest lands have been diverted in
West Bengal barring the spate of diversions
that has been taking place over a couple of
years. In most cases good forest lands were
diverted for non-forestry purpose under
the provisions of the Forest Conservation
Act, 1980. What have we got in return? In
North Bengal, we had gotten large areas
of partially inundated river beds practically
unfit for afforestation at its present state!
The area has to undergo natural succession
cycle to be fit for plantation with regular
forestry species. It so happens in the case
of State funded diversion projects that the
amendment in the FCA on reforestation of
degraded forest lands, deprive forests of
equal area of non-forest lands against the
loss of pristine forest lands. In SW Bengal,
it has been observed that most of these
CA lands were afforested with Akashmoni
which is not desirable apart from getting a
green cover.

| have flagged off certain issues which needs
further discussion. Following points have
been presented for the readers to think over.

Necessity of shifting back to indigenous
species

South Bengal is naturally dominated by Sal
and its local associates like Asan (Terminalia
alata), (Pterocarpus marsupium),
Pial (Buchhania lanzan), Mahua
etc. Local trees being mostly medicinal

Peasal
Behara,
and culturally linked, have tremendous
NTFP values and used widely by tribes.



QGS scheme was a strategy to just provide
quick return. Even though relatively quick
growing local species such as bamboos,
Kadam, Haldu etc. are available, Akashmoni
& Eucalypts were preferred as these are
non-grazeable. Although timber of Acacia is
valued locally, quality of Akashmoni planted
is appalling due to its out breeding nature.
Even if we resort to Akashmoni, we must
plant improved clones prepared by the Silvi
Divisions. However, priority must be given
to indigenous species despite its high early
care for establishment.

Necessity of definite Plantation Model for
different areas

We do not currently have specific plantation
models. Moreover DFOs plant saplings
on a broad term as Sal plantations, Quick
growing plantations or Strip plantations.
There is thus a necessity to plant Sal in Sal
areas to eventually replace the Eucalypts
and Akashmoni.

Latter can primarily be planted in situations
where

i. Encroachment evictions are done to establish
vegetation quickly.

ii. Refractory areas that suffer heavy erosion to
bring back soil fertility

iii. In the vicinity of villages as a means of social
fencing and supply small timber to FPCs.

In North Bengal, Acacia may be avoided
except the panchayat road sides. Working
Plan prescriptions need to be amended
accordingly.

i y
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Strict enforcement of Working Plans
prescriptions

In a Sal Working Circle, Sal has to be planted.
QGS need to be planted along the forests
fringes, pronetodegradationand putunderthe
Development Working Circle so that people
get immediate benefit out of it. At present,
penalty for deviation from prescriptions is
limited to a ‘deviation statement’. This needs
to be part of their Assessment.

Modification in the benchmarks fixed at
Categories

In the fifth year monitoring, 50% of survival
is considered Category A. As per the
recommended first Thinning regime during the
5th - 6t year 50% of the saplings are removed
mechanically (out of 2500 sapling planted per
Ha) toenhance growth of the remaining healthy
saplings which are then removed periodically
through silvicultural thinning to stabilize an
optimum tree population to about 250-400
trees at the final harvest for timber crops.
(Pulpwood crops are harvested periodically,
thinning is not adopted). Present Category A
(50%) indicates that we have precluded the
necessity of a first thinning! Hence | feel that
in the first year Category A should be >90%,
39 year be >80% and 5% year be >70% leaving
some for the physical removal.

Policy on Plantations in Sunderbans
mangroves

It has been observed that natural
regeneration in Sunderbans is so high that
it is difficult to locate a sapling that has

been planted. What we need in Sunderbans




is protective fencing and linear ditches to
capture the floating propagules and nature
would take its course!

Figure 4: Sunderbans - it is hard to distinguish natural
regeneration vs plantation

Protective Fencing

= e 1 =%

Figure 5: CA plantation of
Akashmoni in Durgapur

In North Bengal, there is a need to provide electric fencing around the plantations in view of

the increasing population of large herbivores. In SW Bengal, brushwood fencing around the

plantations and barbed wire fencing along the fringes of villages, are needed.

Necessity of involvement of Research Wing in elucidating a Plantation Model

Silviculture Divisions has to be involved in the preparation of Plantation models as well as

supply of quality saplings since Territorial/ WL Divisions would not be in a position to give

proper attention to nursery work unlike that of Research wing.




- - e et = - ¥ *
& - -
P r & 3 . &
- o 4 o y
: § i M
— & . i F
= = oy et & =
F . wln v . be T .
Tim L .
-
s .
[
.
B =
. L Py =
- ap e
" o X
s s i
’ - - . il ;
= b ealh
e & ¥
- ¥
- 1 !



ORI et T (AL AFho AT
Ayl wd o Hififbe | +ik@ Fes
(Sacred grove) WL @fﬁ IR Ol W
S, AN B AE © w@eE I SEmd
(Z - SR, T2 8 A, AR I <=
@AW @S @ S *F AT TS, G2 I G
HINIE Qe Mo LIS SIS B IS (o k[ o [
TG -3, WY S S[IIe]) SLCE TS T &
T (AT H2QT T | G2 I MBI FARNE Tefalfs
e | N AW St T AR S
9z FOIe TO| TR AR FREQDIGTHIT
el AT Tl RS, G [0 GAKIRC 0

@ TR ARG
ARG FOGI SN

Uﬁ‘.ﬂ AES @

faftm fee1| s oi@ =R SreRRey Al
SIS TSI [CO! | FRAE 60 TS oI
Toife, U2 I SRR/ e Wi afFe
7o | ARGl 2 FIER A[ER 7 gerl
34 @CS A |

AR OISR qE ATHET WFYN (AT
wF FE Ted e AT wyie aeyefice
ARITE RO B Sigedd @ ATS
GIFFN S8000 7RE FGI FAH Reslil IR
e O NCo @8 M2 AR GF 7% LG (O
MNE | e Fga 7= w1, TG, @R,
T4 BN 29I AN | 7, Toe @ (@ LRy
M3 AN g 92 7R g FeI SEe SR




ez e @ell i 7Feaae vaofd
GTPN ARG PG AR “Ne (@ |

SiIeA7 ffen wwenm efe ey aim s,
@R iffoe @ N @& @2 i@ Fg el @w
GF MO G FARFS 73 | ARSI AR
Qfer IR @ G Sigie wamte @
SN I, SR T2MIER AR € 3 T2
92 +kg gl TF F@ wIPER @ [ew 0@
(R Tme | 2Ifig F0ET e FERIO 9T
(2T IR (@3 7€ T | @efe] 7R oo
AF @F IR Jifee NPT S, TRaTe
NERFR &N ¢ FKFR Sce SRS | (TR
A AR LACOBL & A g6 w6 2Rk
T T | €& A 7 TG AT g A 2
AMEABIE € ATHAZ |

A TEE FOrFS AR IHFT @3
Tl G @ha waE ¢ iFfes Tai
@A 2HF TRAF Sfen 216 T AWM N
g K71, [ €@ BT (endemic) Eifs
MAFS 2T (RWIR N | @2 75 wroiced
WA (Relics of the past) I &ApI TRATF
(oTe Sfemd anferg | el A4a e @@
T8 TR AT ¢ RS IAE FRARI &)
IO oMeT T 92 3[ (oFG Sfenafe
yEs, 2T/, FNE ST Teeife @
S TRMIEE TR 25T 83y (et
FIG &9, G2 7K &bl @74 IS Yo
Frale fIfer #Ivl @ ooret Al TqEs 9Fwig
MR | GINF TAO GBI AFAS  SEple]

[l .
oipfere Bxef IRTR T | ARTFgeHce
R 1 @ alig P61 7=y fafTg, a1 Afafire

(eT& Tfen &L, SFPe I T AT,
MBS AT AF SFE] TEA-AATS] 6 TY FaT

I NS A |

IS @145 sFon HAfow @R ety
ATTEN, * (e, ATIAE-5, (A Ul?@ @Froefer
a0 B #ARa g T s @I v
gifeare AR ahice, oo owE ¢ oft
TR Ece o)kEe | @i wEes woo J5f
B (A 9F S vooo Iof FGIE 98 27 |
93 20 ARGFega g v el qa i
e 36 qwalofE seTer Rl @l SeEhe
EPTEfoTe wfEe | T e dwigE 2fewa
2HHTE o Geefe @ [FEnRGIE S
SRR | evre TSEe@ay @ B Sfude
TRV WA I S | (72 (510 @ P
W o - Y00 I AR 2 € M=I TH
> fibl (I 9% F@ 0 bR 21 2391 @
TR AW T 9] T I O 24
Ahewre, Fh, @i, =<9, SN, M=, @,
PR, W € e |

a2 20T i@ Fg sov awifer AT Tfen
A (IR I & I, TR, @O 9Nz, 97,
oI 9z 8 A9 4 Sfewz @, & Sovh
ZiEfed Sema 1) (TG @l M= Semd A




=l

9 ferer
AR TR

83 Al »IFpw @MSIPR (T &g e (ove
Sfemd (v 0) v *oikH | (ST& Sfen Quls
28T ewife 4w BEre, st toade, & oo
@ o, ¢ ob awifs o8 @ wal, o ewifs
Areid A cofire ¢ 26 awfs sioiE tsfkes,
I Todm ooy &G ewifs, 99 =ieaR oy b,
RS tofia oy 315 ¢ el (ofkF &y » G efenife
RS T | &Y so vl eeifer Wi 7Ikg 2816
aeife Tfen RErE I7ze 27 [ieq 7/l ¢ 3R
SRIE | soft Ree awifer g @ @2 20f6

ALIS!, AT, M FIWTLD, TG, AreeT,
FRel, SAifg@l Toifn | eltesh Fg I FE
v @@ e F@ e ot (ReSF afe
ql e fofe a1 Sy Toferear sfenl 23 | [e
ReT sf@l ToAeTe TR, G, AkFfoT SIgoi,
SR Toy, TG, Fesd, 1l o, ZREN
IS, 47 & Al Tonw wge T [fen
o, Gifs ¢ SRS IE & PN efie

SAfaPeg AeT T | oG, 6, 7w, #MT Tonf
TIeTIplon Sl GRIG AN IR A Sq B3
S JAT |

a2 20T Ay vy Tfen (@i wasw 77, 2
21T e SeEe R Fg 0 I el
IR IE | AR @Al oz ST s,
yoft 7T, 21 Teva ¢ vy G arafen =17
SRPTEE syog @ 20T +kg Fg | S oA
SR IR TG TG Slez I MY, e 8 e
&TleTe] AleTe] B | (AR DI SN AL
TG JC ofR 2eA IR @R e @IETe ©f
TEFe 71 O FEI T I R T i
T S TFFEFS ETIE AR S Sy @i
AR50e 9 S |

g Awifers e

qeNe  AAfiFEfere @UE Wiew ¢ cghew
ETE T SR 2R (A W2 ARa g
efe wFg RPN, @ "R (@AM Felre

ffere z@ e S o) [ifvsm 41, sig=iat
o5 w1 w1z e v 05 w21 2ot 5@ A |
a7 Wgel [Kfen aQier TEE @ AegEi,
FEEffel, GTAMIEN @4 (ol 28 7 AIfes,
ACFND 8 KA oI @Pe AR |

@l (olez fog g o (< ofet ey fofes
e g g 7 i@ el 2GR A =M
ARE I | G FGI T (&-(RAW 2S04
ANEE ¢ Wi FReler S e T,
T GI@e =67, AN =i, TE I e
RIS JE 29, ©IE B SR—W 26, I
T T (AT T SeTl, AR alfia T5fa
@ e, TR w3y frea ohewl, e 0% ze,
Agfes grafel @ T ST TS (AT T
Me, @FA EEMI ETAAT @ BIFA SeTl
T @97 |

e Awo FAFR (A (IR @R 2
o) wedl O R g9t o fifR, i, 7, w5,
S, e, 9P, ([@EFirel @ Se) ARia Sfewms




AT @ el (77 | g g @Rl afsuag W
2 +ffere 7 o 6y [Fg (Rl Resid fofece
e 2 |

Afet eI —ole, @, siwEl, 9 Sonifr il
TN A T | GRS FEE ABWEE e
o) &N “ZAR e IR I | A FANRTS
FEifee ME Iire 23| @@ T g
I &R 2T F@ e qiTe I, eldat o7
2 e e fofee @ sierife s
@ Sy R wefues Reo el 61 s
27 ¢ fJfeq i 3fe oreat =31 Ao (I
TI0SF) T LA & A (T @AW S
23 SIF ABITE A 27 | 7w [z 7
IO 9T AR S @3 FFa 417 PG
(R S 2ol @ ewfHel T | T SR
I (A1, FAOIA, WS QA1 B, I, €0
3\\‘>J1|(;( qE 200 2 | ER[O1E Y ﬁﬁ,w
DI |
RlesErREICERTRIe KiloN s D RITERRI!
2If® '@ Sy &I 11 = | 7S AfEwe] oA 0
G2 7l ARG (BIC #I0C | Mo Aiweet A Ko
G SRR AR NeEe el Wiftd @2 [
CIfSefer) T alitz T e |

S G ANFICS AT TZFAR (TSN (@)
@ - 5 @ &, TR, ITE 8 (NAREe7R
9 2 kg g T F@ @ G
It e ST S T R A%feT ITeh,
e AR Ghlce AEHRe, Ao, N,

Y

9 fIsTer
AFBIH FITH

TN, B, W @R Qe TeMEE M
IEIIF T ARINE T IR 92 G
e Yoo WG (A do,000 s TG G3g
T &R goo IFF 7R | IT A=A THol
30-3¢ b 2159 23 @ liteg 4 0.¢ [FHE (@
3 TR 7% =37 | @afm wer fa@e, e,
SRR, 1NFE ¢ S [er SwiEs =7,
A TG IO (@ SRS AN IR O 2o AR,
e, former, @, o, 9w, A, e,
W2l 297, WR©! Bauhinia vahli J6T GFLAER
RRIG I SIICE IS L i o[ ) R ) e
g e |

G I FGRIT @ 7 TER ¢ P HAlfere
23 O S AR, R, M, s, 2=, S,
eI, 551 IS Seres | 7lfere @RmSIm
T IR, ANIIF, TEIG!, (84 I, W=
g, TN SRreN | T TOR @ Fg AfeTs
23 O 7, Gife @ TemiT SRR (TR @)
AlfeT® 27 |

SR mfe € T SR ANFE TCOlE |
TRl T ARFe Sigfore 23 b - @il | 5=
LRI SR TR R & = N
w1 @i IR TemER 7 SR SR
HAfeT® 27 G GETR NET LI TSN T | 3E
79 | GIlE TR ~lifeTe 27 Arewd el ¢ e
T BRI | 6 TR Sfre 23, (T
ke fre @ e SNwaistt @1 SR sl
F 2 vo (] G |




=l

9 fIsrer
A B TP

g 2 79T Fig >0 awifon Tfen et

7, T o5 To @ ¢ ¢ b Afize seee |

ol ofda 3¢

AT SR FEA BT wiEeed oF5s_es
TMAE TG ARG TG T SO ¢ G |
a2 Fg ToR 9 Ol@ SRS | «3 wfEfe
Gig® @<l ZEW N e, i Praiwe 99|
W Il afeie e sifere 2 @ alfefim
ve R (A NGAG (I s Wee Sie |
G fFbae] qrey ATAe @ TEW (AT
RS S G @@R 2@ e | wifs,
wfFl forsr MR e @2 wies @& e
TS S, wofi7fer ST eIt SI23afer 23 ¥ag
G2 AR AfoRd b - S0 ZG WS A9
27 | e Sl «3 sifkig Fgih Fermsl
SR GRS "I ARG | - (I ST
AMFIME DR T 2w wfefd F@pT qE |
T FofFace G pitem a2 awaidt ¢
AT QI ST |

IR 9% G2 g ovr T ereifen Sfew siext T
GF AR IEC0 (I AN wiwwe] ARGIRER IS
e SPTEE 26 Biee | I (ovs Sfema
e @ SNienal 23 ©f 2 (Rl AR @RI
soefb ewifer (oae C©few «Nedl AR A AN
ARG EMASR (SR @Y (oS Sema (vt D)

Oy *oiN, SR (TIw Tfer wifewly x|

IS TTOIE g GG 2T T T A S hq
231, QI SRFES @RS NI @0 Sfen #e
1 N e ARG S #Ale3 IRE1, Gt TS
Y @ ! SRS AT AW | QAE GF L0
MEFFEEG (o 2eTR 93 Tfewl ~eal A7 |

W4 5% TS @S IFIE 0! oiwd @l i i
e | e vl ewifer Teova ¢ 74yl
s AT |

° NG ¢ ARFST TREE SFER
IR IO 2GR T S 26feTe 4317
ARl Tor TuTel |

o ARy kg (Fg <fel) FE @G ¢ pRUEE
PRGN ¢ S & AT OIR TEATE Gl

e B T |

o 2 I MR @ G I 9 |

o g ugfe 7l 35 g |
o TUNT (TTG TeMd € PP TG
T AT |

T2AEE

AR G52 I I @A@Y SR TS (@6
z@s il Fgeln Gy A wwgd
Sl azd T ©IF QT THIG G AP,
ERIA ¢ FROR! TKRLFR FE I




al) .

a?rﬁ@r

3 TH® | LAY FHAE@HER o (@ 9 ARF | B AR & AGOTel Ia 472 a9l
el T 2eq e SHikge okass | 26 @NH M SIS i @6 @6 #ka Pl
<o SRR T | G g @F0ed IAE | ibeEE [Ree 2@ @

Prasanta Kumar Pandit, 2011

1. Conservation and Cultural dimesions of Sacred groves in Paschim Medinipur District, West
Bengal, India. Indian Forester, Volume - 137 No -5 (May) : Pages :- 571 - 588.

2. Prasanta Kumar Pandit & Ramkumar Bhaskar, 2007 / Conservation of Biodiversity and ethnic
Culture through Sacred groves in Midnapur District, West Bengal, India. Indian forester,
Vol - 133, No - 3 (march) : Pages : 323 - 344.

3. R.K. Bhakat & P.K. Pandit, 2003, Role of Sacred grove in Conservation of medicinal plants,
Indian Forestry, Volume - 129, No. - 2 (February) : Pages - 224 - 23]1.




e =y T,
TR 4R

535 I TRET

AP P

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Gifoaueas AL 2Ifam 05 AET > ™
A el TORTHEE (€ oF T Al
‘el TEfE © A R smey e fRoE
(TN FECZ | AP AFF SR IFG TA~AE
i Awed a1 gR ffedim R[few
(TICE IePJerel [l JePRITC IR, ST €
aEsifor B@ wad gl fire Tz Fam
) Q2 PV ([ST] TERR | ARSI QI3
STV (T THANED (o= - A
Afen Srmorse {99, e Teeifed 82 F a9
2O FIYEN T=AE TFE GO I AR
P12 RIET TG IR & A Ares AR
T (ST @ GBI (AT TP AT
T A Sifds W AT FA 2083
Aera e sy We™ @ okl 24 2@

HEARE AT
7{f*55as INER!

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

“SIIFAONN @ I TeoAM € IR |
R @4 SN (e SRS RS
AFTET T~ AH AR 2T TR |
2RFFST TAIR &0 IR T 791539 I
AT | % TSI G2 AIFhos T™>m IIRIER
2/ O NI W@l (A SEF @ | @
T ANfAFSIE sJfSice @2 TeemE AfaEe
2T AT | 93 (AT YNGR G0 TAR 2T SR
e QR 9B T IR B Al
G| AFeF IT=5w JRIT SN FCH (O
AfeFs e @R FRF FE TE0 € T
T I @@ | Sdie I AWM IR FE
M AT Teofiwa T | ST GF0 TAR 2
AT AR | G2 T~>ME JIZNE 7K
AR SICF IRLFCNN FC (Sl |




Sono A (A WG o8 AT 83 &% Iof
RFENNRIGR SRe) &7 391 TR W ORI GG
SRS woil @M | 2lfo = it 7R &l
G T 9] IO SI=ely (R 9 2072 | 2o
G T R FE O RS TSR
207 | GRIvle RS, W, o Sie[l A,
@ 29 AARTFN TG TEe SR R
91 207 | SIS Jiad e AT
Hifew @Fiale Jfw WG HETR AR G ARG
TR AUR wKe @ FRERE| MR wele
Rfen a@e toadied I92E @08 5 (1R
ORISR BIRE ARG S5l KA I 208 |
O AIFFeT T @F ARG T FRE
ITOR WA 207 | qRBIE IR@ S| fwE
SIE SRR ARG | o5 (A SfoRie F19
RAZ IR FHEIAER 27 O HFTOIR TRTHe I
T 20 AL ITGRR ACED TG | SIS
@l OISR ARDIE 9% 2% O (A
o RERE @ S| 93 Amfore wy (18
AT 12 Pl 27, (@ AR S71 Ol S
R Ielld TR®| @3 TEY @Y O @ g
GrErel Fo12 G AR (A I (el 27 |

Ress s @ Sfen, 2 @k A, =ais,
CIRFRITG (A &F I ¥, 2 dofs GRee
S SRS P IMeiE o e |
IS R RSAR A A 92 GIRED
SR (AF R A= | GyEle JRAATe 3,
Gel @GP A IR 9 € )] AfSrRIHe

Jodl .
WWK
SCRCR

h

SRR 2orF 2R AR | A7 I iR SHIZT
AR e e TR RS (AT SN T
T | FHOMCER T AREE f&8q 20T e
Ifad T SR oAfTe SRETERT | SAREeR
@ofg A Ty AR e areR o3
AR 2R | (N RIS 5161w, AU ToTes
I, Rfen &l ¢ Tfewm wIRPrE e,
Y ©lvieRig, I 2@ ARuT gERT Twii
ResiioE e 5|17 TG Sivfsigl SaNsT el
7 40 Jfa AR | G B € I @08 AE |
RIS Il @R O RITFN! i #A | T
Arefon Tuigael #IFoseE SR SIF SeR
e | SR T 207 S9N TR W T
Ted G I SR STsjefcel ffes 2@
JE | @7 M Sloial g T AR GE
e (@CC PR @ oy '/ wEE (owd
fwfesrs 2@ A | e T € Taig 2fe e
e @@ AREIE dbite g @ [fen
TR G AR (A AR HCR #l
T FACS Z(F, TS 2P AR o FAfEIE
IR ol 21T MG AW FACS 2@ FId
PIRIRCEIER N1 M@ |

FRABE (AT OO T FTF Ao
o eI Afifbe | oiere g Al ¢ifkg g
M eFho AT ©IF T S | SRS
8 TGS TRMIGEE N 5 Al T ARRS
THRE PRA IR GR TR GRER LARSE
THER 9sd fNedle o[l AT 4@ @2
TEEE T @ SPIR € WemE AR




Jodl .
x
SRRSNK)
A B TP

IR FE SR FC GHER (FNE T oA
N FE | SIS AT G FFOFPBI 200G A
WIZe 2o F(F EHER G2 A 6 Gl
WRR SRR 2fodl TRl 92 SEER N0
G2 SR @ Teeifs SR okl Sifkeifiea
TS RN G €77 [oaIe] I S

ARSI TR 05 A TG 2T Ble]
IR | AT 9 29 @ G, G N | 92
2TER NG 2AFREE afelh Ree @ Qe
IAEE A5 (AT 9 e 207 G0 el
9(It=d B | (@ PRI @2 TReerd 21T ol
Giice #9ME @R P =g 7A@ @2 9l [ie

PRI € THER 827 OId IRy SIER

nIR FF© 2@

AMONTT (@12 I AT AR ARPR | Gwre
Affee AR AR SRR e R
ITGRCE T T 207 | TSI W ARGRET
IRARIG INLE I AT /@R IS IR
TR IS GF 2| 93 AFET SRS T@
OIS IR Sobb Al IR FTHET IS
TErel RS MR @R TS aze T | @3
AR G5 AR Nega Troe (A GIeAlfe], (S
R IR SRR TG =AW FREIES SR A
G3R IS 1o [T @ @ 9L ToAls" F@ ©F
OB SIgH Tr57eT A RS 2RISR W Rodw 41
2T | YRGS TFe T W4 e AREeR Asfas
Tl @S SeTes Jian, S (@14, Gk e
e A Mg a0 @ol Tenfum S e
Ol @2 8 M o AT T 2@E|
GRTIS T T Ao TR (12 I

FE@ O AR WS fztorel Afafce T3 |
SRIfCE 9 0T TTghE ARE ARG o
wgve I Sl A R Txewe elfore w=ice
AR FAE | GRITIE SRS A (@S SN T
G2 AT JCF ARGl T2 Ao 2@
R AREER Al O S T8 90T T |
93 AT oAl (A NG AGR 2ifs %7 90T A
o5 o bl [owd T 2RI |

offeqza $8% TENL AR ARGNAE ITWMAE 75F
(A ITRICT Tle T 2| G2 AR
ARSI IR, 2@, el ARfon T olg
FANER ARG TooF AeTel Ja @R
AN ollg aTelite ToAze <l =71 @3
T afe qma 58 (A k0 GER [AED
GEIGREE Bl oww Tl 23| (&l 2HPTEs
e weg, Tmefelify, @reR afevm, @3S @
el TR Fw Ie [foq Ao, Fe, FETe
Zonifn G Sl AMIEs elfovinef e e

v IRl Twerme Sonfre . [fen
FIRTE T 90T W0 | TR ool FRoge
R BT ToeiR &) M erret AT NgEs
SR LRG T o TeaieTel FwIce
TETI S-M (0 |

T3] DGR DI VT Grel AL MR w190
R} JGh @ Il T FHce Sadl efi fre
Tiifiee <l B3| ARSI TMAET AT (A
G2 THRICF AR ORI P& <% ORIl (12 3
ARG SRR 2Rl I 7T 2l 1 23 |




3 @ Fjeiel T Ao 9 verEd [{ore @
WHCF AT

OISR I9 AETER 0 IR 055 AGH
Zfen GO0 FEP6 [ woel e (Al T,
ARSI I SV >3558 39 [FENRER @
@C TR Svrey I FEfoR I wdie
A Jied AR ob-ob- 9 [FENRGE | @R
TRETE I SR R0 S Al e (Slalfers
SRS 59,39 2O (AF I (2R 10 S AN
TR 25.05 R | SROR I AEH ToAag
Torag M (e SheIR @ SR e T~/
IR@ O AR T A I Svwe A FES
Fer ReE oo @ @FEE @ @Ee
NI, I SR SISIaR W SRR (@
T PR gfenl @2 SR seve 23| I
TR ATE INWEE ARE [(feq el @
RO e 41 2@ AT |

OISR e FEH IR T SR IE o]
il Ol @ A | I g 0O BRI
PO *IH T I SRV JRIR O (@RI | I
AR T *oh 20 ORI @ 2 ©ICE AT
o T I9 1 205 Al ARG S T A=
AR 2o o8 35l [FENRGR, T 208 A
[T TEE ©0wq Iof [FEAINGR | Tidfie v I=
S T I g 2w @0 3o RFeEifivR |

ARSI T S Jiace e ol Wiz
ARSI e wR | Rore w qmed ARSI
v Sx98 39 RFEIRGR Gt IPjem FEER |

r— 3
mﬁwx
49 Ol

i

I NUF It 2Llare SRIRIG A anfifteferes @
™ @ THe @ *eifss Sigfas apfifs tofw
IER, @AM (A T A € eeifed bRl e
ez | GPR TR @ ToNE afer
v (I T A B Al A0R |

GZTIE e SR IS HRRO! FR I TS
TEE 8 I MRIGTIF o I3]0 | @efer
TG GAEER S RARED B[l w51
TR | 205V AlE FGE! 2T B 27 03
e #1FQ U2 2 TGO ARG 2SO
(eT TR AT 21260 57 BIRIE | 9 MRITRE
TR fo =g 7o & Il SePIRE 2ICS 9
oredl 27| Ry Jefie @3 pRiaRefes
AR TR ficeom Giite @Pd F@ R
ST A5 T I SR JECS A IR |

SIRF @ SACR ol IFRTeT 2e (T Ted
B S e G E R Sl i (R EeT
8 I OOgN TR gl T Ao R
A3 B FLEE NG [T S (@A T
FACS AT ATPIT 1030-30%% HNER
T @M WAEe @R TR geifed BRIl
@lolel FER| 92 AFER TG MR Jia A1
OR G2 TR(H PRI N A AR |

SICH (] o e 517 G Pl ) e
T @38 I9 RFENGR IS R I T
SSFFOIE ARR] A | @7 FFre RETE I 1ed
THER Fl0 [T @ @ 0 TG & O 3
SI¥] GZIR APTOE N Ko7l I, T #Af=0 =il
foeT $@ oI, O IO @S WGER 80 *ole |




K
9 ]S
AP TP

G2 e MR FTSTRER AR 205 A Al e
e Bl ©f @3 @0% NTER 889k G |

ARG I g Jfa & SSR STy
I MFNTE 2 SHEASIE Tl FO G |
AT I YT (RARIRE O 9P| S
NFE Retm SR e | SeRiEm =N
LI N G2 4R AN F FACS I 7T
TN AP (AR |

gl Jfa @98 O Ty Jiad e 9) el
@ Te] MRIFHER WA ARGIEE A

4 )

Increase in
PERCENTAGE FOREST COVER (%)

Ae

17.27

May 2011 March 2022

GReeMd ST ROTE o Suel 2ifen
TR Ia (oI TEAE 200 T IRFR, SON
G %[5 A AL (0T ZEACR ANG Fo, 20T
@7 BIAAIE A »v, qEivle HorE, SRR
QBT A 9Tq, FHF 8 Tl ANV TS
TEREN) I o w1 (IR |

ITAATR el S S Al 2050 A 8.¢Y
*OIRH 21 O 2033 AN @0 TECE €. 3 ORH |
ARG AW € AR AR W 76
T STSTEE 510G TR |

4 )

Increase in
FOREST & TREE COVER (IN SQ KM)

Az

12995

May 2011 March 2022







A thriving
population of

WOLVES

at Paschim

KALYAN DAS IFs

The Indian Gray Wolf
(Canis lupus Linnaeus),

locally called in South

Bengal ‘Herol’ or ‘Hural’

Family: Canidae

Legal Status: Schedule-l, Part-I under Wildlife

(Protection) Act, 1972. Wolf population living in

— . India are listed in Appendix-I of CITIES.

, j Wolves, Jackals and Foxes: all these animals have a

R strong family likeness. They generally live in smaller

packs (6 to 8 individuals).

They have well-shaped head, long pointed muzzle,
large erect ears, deep-chested muscular body, bushy
tail, and slender, sinewy limbs.



Plate-2




The Wolf of the Indian plains, a lean and
leggy creature. Wolves in the temperate
lands hunt both in forest and open country.

Size: Height- 2 ft. 2 inch. to 2 ft. 6 inch.
(65-75cm.); Body Length- 3ft to 3 ft. 6 inch.
(90-105 cm.); Tail- 14 to 16 inch. (35-40 cm.)
Weight- 40-60 Ib. (18-27 Kg.).

The main breeding season is at the end of
the rains and the majority of cubs are born
in December.

The wolves are large carnivores and apex
predators representing canids mainly of
semi arid agro-pastoral landscapes. They are
not so territorial and they rarely howl.

Food Habit: The wolves typically prey on
Rodents, Hares, Antelopes, Birds etc. They
feed on livestock when natural prey is scarce.
Among domestic animals, goats and Sheep
are primary target of Indian wolves.

Life Span: The duration of life is 12-15 years.

Plate-4

Distribution: In West Bengal, Wolf
populations are generally found in Bankura,
West Midnapur, Jhargram, Purulia, Paschim
Bardhaman, Aushgram of Purba Bardhaman
& western part of Birbhum.

Study Area (Ukhra Range, Paschim
Bardhaman): The Wolf pack has been
observed to be roaming from Tilaboni Forest
to Bansia Village (Ukhra Range, Durgapur
Forest Division) covering an area of around
120 sg.km through corridors.

The population of wolves noticedinforested
patches include: Kalipur-Madhaiganj Forest
and Gopedanga Forest, near MIC Jhanjra,
rest of the area is scrublands and plantations
and include multiple villages like Madhaigan],
Kalipur, Rangamati, Kulboni under Ukhra
Range of Durgapur Forest Division.

In the area, they use abandoned pits of coal
mines and remains of the world-war-Il air
strips as their hideout. They mainly prey only
on animals which live in this open terrain.
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Plate-5

Wolves have selected the forest adjacent to
open field for settlement.

The Wolves, Bengal Fox, Jungle Cat, Black
Naped Hare, Wild Pig have multiplied at
Kantaberia Beat, Tilaboni Beat and Shibpur

Perimeter @

40.56 km ~

Araa

112.83km? + 0

o) Start new

Plate-6

Beat in Paschim Bardhaman District. One
Hyaena is also reported to have been
sighted at Sonepur Bazari on 25.10.2021.
So it may be presumed that there is species
diversity in the area with regards to smaller
mammals.




Plate-7: Common Fox (Vulpes Bengalensis)
Part-Il of schedule-Il WL(P)Act.

Plate-8: Black Naped Hare Schedule-IV of WL(P) Act.

The food habits and their activities, impacts
have been keenly observed from very close
quarters over a period on these particular
areas. Wolves prey mainly on cattle, in fact
eatany animal or bird. Sometimes they attack
a running sheep by leaping and grabbing it
by the throat.

Plate-9: Jungle Cat (Felis Chaus)
Part-Il of Schedule-Il WL(P)Act.

Shri  Arnish Bose, Assistant Engineer,
WBSEDCL working in the Zone had brought
to my notice certain facts and evidence
regarding the population growth of wolves.
Upon our guidance, he further undertook
a little more systematic observation of the
population of the wolves. “Being posted at
Ukhra Electric Office since 2013 has given me
the opportunity to visit the remaining wild




patches of Paschim Bardhaman for electric
line survey works. It is during such visits that |
had the privilege of encountering Indian Gray
Wolves, being an avid birding enthusiast;
my habit of carrying my camera has proved
to be of great help for documenting Indian
Gray Wolves. Over the years, due to effective
habitat management practices and increased
awareness campaigning as well as patrolling
by the Forest Department, the population of
Indian Gray Wolves has stabilized and many
other species such as Bengal Fox, Wild Boars,
Lesser Adjutant Storks and Jungle Cats have

witnessed a rebound in population specially
in the last 3-4 years”. - Shri Arnish Bose,
Assistant Engineer, WBSEDCL reported.
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It is heartening to find that the enhanced
greenery, protection measures, awareness
generationhaveledtothe presence of breeding
population of an endangered species such as
Indian Gray Wolves in greater numbers. This
observation and our study indicate a general/
overall improvement of the wild life habitat.

The consecutive plantations done over last
8/10 years have ensured positive changes in
the eco-system resulting in a micro climate
and a healthy food chain.

In the mouza Madhaiganj, 127.5 Ha of Sal,
QGS plantations raised under different
schemes like State Development Project
(SDP), Compensatory Afforestation Fund
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Plate-12

Management and Planning Authority
(CAMPA), West Bengal Biodiversity
Project sponsored by Japan International
Cooperation Agenc (JICA) during the period
from 2012 to 2018. In mouza Bansgora, 70
Ha of QGS Plantations were raised during
the period from 2016 to 2020.

Evidence of propagation of wildlife indicates
the quality of forest and Eco-system in a
particular area has improved.

Sightings of breeding coloniesand densofthe
species in the forested areas under Durgapur
Forest Division indicate that the disturbance
and pressure of the anthropogenic activities
are less and adequate prey-base is available

to support the wolf population. It can also

be assumed that presence of an apex Plate-13
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predator itself defines the good ecological
condition of the forest and the effort of the
forest department in restoring degraded
forests. In conservation planning theory, it is
recommended that rather than conserving
larger landscapes, it is important to protect
smaller forest patches with good habitat
and having good connectivity (corridor).
Therefore, it is high time that the wolf sighting
areas shall be thoroughly surveyed, priority
areas shall be identified and protected.
Such initiative will definitely save the last
stronghold on the wolves in West Bengal.

Threat: It is still to be noted here that
fragmentation of forests and loss of

Plate-14 connectivity among forest patches due to

Plate-15
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human settlement or biotic activities are a
major concern. Besides, declining prey base
and proximity to human settlements have
forced the wolves to predate upon livestock.
This may lead to conflicting situations,
hostility towards wolves and may lead to
population decline.

Conclusion: For the

larger purpose

of conservation (for sustenance and
repopulation of the species), a systematic
study is required to identify the population
status, home range, food habits of the
packs. A synchronous survey is also
required to assess the status of the natural

prey base in their current distribution area.

Aided with these information, the species
conservation action can be strengthened
by prey supplementation and restoration
measures such as, introduction of surplus
captive bred herbivores stock mimicking the
wolves’ natural prey base. The habitat of the
wolves has been protected and restored to
a major extent through plantation activities
by the West Bengal Forest Department.
Now, it is high time to reinstate the natural
prey base and restore the natural food chain
of the wolves, as livestock depredation can
be a threat to their survival. However, these
interventions need scientific studies that shall
incorporate habitat assessment and survival

potential of the introduced prey population.

Plate-16
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Plate-18




WILDLIFE

TOURISM
a Midas Touch
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Introduction

The state of West Bengal has 11879 sg km
of forest type which is 13.3% of its total
geographic area. West Bengal is one of
the richest biodiversity sites in the country,
with 188 recorded mammals,148 reptiles,
245 bird species, major insect species and
numerous floral species. Out of the total

forest area, West Bengal has 4705.93
sq km area under PA network

comprising of 6 National parks,
16 wildlife Sanctuaries,
1 Biosphere Reserve
and 2 Tigerreserves.

The forests of West
Bengal have the

Sweata Rai, WBFS

--------------------------------------------------------------

top 5 mammals calling it home. These
include- i) Tiger ii) Asian Elephant iii) One
horned Rhinocerous iv) Indian Bison and
v) Leopard.

Besides these charimastic species the state
has many endameic and rare species like i)
Red panda ii) Clouded Leopard iii) Gangentic
Dolphin iv) River terrapin v) Striped Hyena
vi) Himalayan serow vii) Indian Grey wolf vii)
Rufous Neck Hornbill

Having a spectular landscape spanning from
mighty Mt Kanchenjunga in the Darjeeling
Hills to cosastal Sunderbans in the Bay of
Bengal, West Bengal is slowly becoming a
preferred destination amongst many tourists.

Accoring to Ministry of Tourism report,
West Bengal was the 5% most
visited state by foreign tourists
and 6% most visited state by
domestic tourists in the year
2019, surpassing Rajasthan and
Madhya Pradesh. Keeping this trend,
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wildlife tourism has also come up in a huge
manner in the state in the last decade. One
study has estimated that wildlife tourism is
growing annually at 15% and 71% of these
tourists to such areas are domestic tourists.

This trend is visible even in the number of
tourists that visited various wildlife and
Forest areas in West Bengal in the last 5
years, as shown below in the Table 1 and
Table 2 below:

Domestic Tourist

1500000

1450000

1400000

1350000

1300000

1250000

1200000

1150000

2015-16 2016-17

2017-18 2018-19

Table 1: Domestic tourist flow to forest areas in West Bengal from 2015 to 2019.
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Table 2: Foreign tourist flow to forest areas in West Bengal from 2015 to 2019

The corresponding total revenue earnings in
the same period is given in the Table 3 below:

Revenue earned

67667205

A62753206

92284825

m 2015-16
m 2016-17
m2017-18
m 2018-19

280140607

Table 3: Revenue earnings from forest areas in
West Bengal from 2015 to 2019

Wildlife tourism in West Bengal is beign
offered to tourist in a variety of innovative
ways. Besides the vehicle safari or gypsy
safari, there is provision of elephant safari at
Jaldapara NP and Gorumara NP and recently
elephant safari has also been started at

T
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North Bengal Safari Park. Boat or steamers
are used for safari in the waterways of
Sunderbans due to its unique landscape.

The Forest Dept also started the Bengal
Nature trails which gives a unique trekking
experience to many wildlife enthusiasts
and covers enticing trails in Garpanchakot,
Ayodha Hills in the hinterland of Bengal.

Bird watching festivals initially started in
Buxa Tiger Reserve in 2016 and continued

[l
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every year has been expanded to other
major Wildlife areas like Mahananda Wildlife
Sanctuary recently, which gives bird
watchers a closer view with the feathered
friends. Adding to this is the Bengal Safari
located at Sevoke, on the outskirts of Siliguri
inaugruated in 2014 which has become a
huge touisrt attraction in recent years along
with the Padmaja Naidu Himalyan Zoological
Park, in Darjeeling and Alipore Zoological

gardens in Kolkata.

—ar

Besides these favorites tourist areas there
are many other interesting places that has
major potential for wildlife tourism. Wildlife
tourism traditionally means safaris within the
forest area but nowadays include a varierty
of subjects like village tour, bird watching,
adventure trekking, even dolphin tourism,
river rafting, and even butterfly watching.

Many such areas are coming up as off beat
tourist destinations with many tourists
flocking to these newer areas.

Adoydha Hills, Purulia: The Adoydha pahar
and adjoining hillocks which is home to many
smaller mammals and birds has immense
tourist attraction. The Bird’s Hill is an ideal




place for mountaineering and trekking, the
Pakhi pahar (locally Murraburu)is a haven for
bird watchers and the Bamni Falls provides

a serene getaway to holiday makers. The
ruddy mangoose has been sighted here for
first time.

Latpanchar, Mahananda: Tucked away in
the folds of the hillocks of Darjeeling along
the foothills near Kalijhora, Sevoke lies this
serene village of Latpanchar. There are over
240 species of birds which can be spotted
here including the charimastic Rufus necked
Hornbill.

Neora Valley, Kalimpong: Neora Valley has
vast unexplored forest tracts which will take
many visitors to a different realm altogether.
It offers breathtaking views and has a
diverse flora and fauna. The park is a birder’s
paradise with 256 bird species. The tiger was
also recently sighted in Neora Valley NP.

Rasikbeel wetlands, Coochbehar and
Satragachi Jheel, Howrah: Rasikbeel
wetlands is a thriving bird habitat, with many
migratory birds coming here in winters while

the Satragachi Jheel is a huge lake that
attracts many winter visitors like the Sarus
crane, Northern pintail, lesser whistling duck.

Weighing the Pros and Cons

Like all subjects, wildlife tourism has its share
of advatages and disadvatges. For the most
part a balance has to be struck between the
two sides to effectively reap the benefits
of wildlife tourism as an effective tool in
conservation.

> Wildlife tourism is an emerging trend. Since
tourists are keen on exploring new areas and
are willing to pay for better services, wildlife
tourism acts as a source of revenue where it is
prevalent. According to a report Ranthmbore
NP earned ¥23.06 crores revenue from this
sector alone in 2016-17, just by promoting
Tiger tourism or tours and safaris solely based
on Tiger sightings.

> Wildlife tourism also provides direct and
indirect employent opportunities to locals.
Many NPs and wildlife areas employ locals as
drivers for vehicles, eco- guides, caretakers
for animals, local tribal cultural groups etc.
Gorumara NP has 75 safari gypsies and 65
eco guides, while Sunderban Tiger Reserve
has 65 registered guides and 400-450 tourist
boats/launches, just to name a few. Moreover,
25% of all revenue generated by eco-tourist
activites in any Forest area is ploughed back
to the JFMCs.

> Wildlife tourism also gives a degree of forest
protection. Whenever safaris ply in the forest



they severe as extra pair of eyes and ears
and can observe many such activities which
may not come to notice of forest personnel
immediately. Since safaris are conducted
throughout the span of the day, they also help
in maintaining a continous vigil in the forests.

> Wildlife tourism can also generate awarness
regarding wildlife and their habitat
conservation issues among tourists. Many
wildlife areas have a ticket booking centre
located in a nearby Range where tourist
facilities are available. NIC located in such
places can help educate touirsts regarding
the richness of the forests and wildlife living
in it.

> Wildlife tourism can become an effective
tool for conservation if used properly. Like
the Masai Mara in Kenya where the lions
were hunted by the Masai warriors once, now
they protect the lions instead since many
international tourists pay to visit and see the

lions in their natural habitat.

Cons

> Wildlife tourism, if unregulated, can cause a
pelthora of issues the most wide spread of which
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is Pollution. When plastic containers/bottles
are allowed inside any park area, they pose a
threat to the Wildlife living inside and often
times many wildlife ends up getting injured or
even die by consumption of such items. Noise
Pollution is also a serious issue since many
tourist often scream and shout inside forest
areas which clearly disturbs animals and may
even lead to attack by irrate ones.

Many tourists behave rather unscrupulously
and restore to teasing animals for a selfie or
picture. These activites are not condusive to
observe the animals in their natural habitats
and affect their natural behaviours.

Wildlife tourism also may cause some animals
to become so used to human presence that
the animals tend to lose their natural instinct
and instead become human friendly. Feeding
monkeys, even chasing Tigers relentlessly
for pictures can make them lose their fear of
humans untimately leading to incidents of
conflict.

In wildlife tourism often it is seen that all the
stakeholders do not share equal liabilities and
benefits. Most of the benefits are reaped by
outsiders like hoteliers and Gypsies owners
who employ the locals for meagre salaries.
Locals feel deprived of the benefits and don't
participate in the conservation/protection
efforts of the Dept. Whole heartedly.

Wildlife tourism is highly specific species
centric. It relies on one charismatic species
like Tiger/Rhino/Lion. Some NPs soley run
safrais based on just one species. This presents
a very limited vision to the public as a healthy
forest supports not just the Tiger, but many
other animals also living interconnected in a
web. Sometimes the focus on just one animal




is so intense that many other species silently
go extinct without much noise... like the White
Rhino.

> Wildlife tourism has created hubs of small
developed areas in vicinity of all major wildlife
areas where tourist friendly development
has mushroomed up. Be it Madarihat, near
Jaldapar NP or Ramnagar near Jim Corbett
NP, all such hubs have eaten up vitals pockets
of animal corridors which are required by all
animals to sustain themselves.

Striking a Balance

Wildlife tourism has a lot of potential and can
be a blessing in disguise. It acts as a source

of income for many underprivileged families
and can generate much revenue in terms of
earnings from entry fees, guide fees, vehicle
fee, tribal dance, local cuisine, souvenier
shops, different activities etc. Further more
tourists also help in protection of forests
since they naturally act as lookout or patrol
parties during their visist. But wildlife toursim
catering solely to the needs of the toursits
or the people living in the vicinity of wildlife
areas has to be looked throughly through
microscopic lens. Wildlife tourism has to be
balanced both by the need to conserve the
wildlife, its habitat and to develop systems of
wildlife tourism which are community based
and sustainable for wildlife and humans, both.







A Natural Defense
against SUPER

CYCLONE

1n Indian

MILAN KANTI MANDAL WBFS
&
DR. ANURAG CHOWDHURY WBFS

Sundarban Region

Abstract: The super cyclone “AMPHAN &
YAAS” severely damaged the mangrove
ecosystem and adjoining areas of Indian
Sundarbans. Super cyclone caused a massive

loss of Human lives, livestock, agricultural
land, inland pisciculture and property etc.
It is clearly established that, mangroves
protect coastal areas from the natural




disasters as because the fringe areas were
mostly damaged in super cyclone due to
less density and less coverage of mangrove
species. In this context, the 24 Parganas
(South) Forest Division took initiative for
massive mangrove plantation in Sundarbans.
During the year 2020-21, completed 2000 ha
mangrove plantation by planting of 4 crore
mangrove propagules under MGNREGS.
Like other areas of West Bengal, large no
of migrant workers lost their work and
struggling for their existence during COVID
19 pandemic situation. The huge no of man-
days is generated through this scheme for
the fringe people of Sundarbans. Under
this scheme, 24 Parganas (South) Division
created women empowerment in the
Sundarban areas through massive mangrove
plantation. Ultimately this kind of approach
will decrease the super cyclonic affect and
will save the people of Sundarban. This
massive mangrove plantation will act as one
of the important carbon sink or reservoirs
in future.

Introduction

The Sundarban, largest delta in the world
consists of 10200 sgq km of Mangrove
Forest, spread over India (4263 sg km) and
Bangladesh (5937 sg km). Each and every
year several cyclonic storms hits Sundarban

and its adjoining areas. Very recently super
cyclonic storms- “AMPHAN” and ‘YAAS’
hits Sundarban and its adjoining areas and
severely damaged mangrove vegetation,
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household, livestock, and agriculture of the
entire adjoining areas of Indian Sundarbans.
Mangroves are the unique salt tolerant
intertidal forest ecosystem situated at the
edge of land and sea. It provides coastal
protection against various natural super
cyclonic disaster. It reduces the velocity of
storms and act as Bio-shield or vegetative
barrier to the fringe areas of Sundarbans.
To protect unique mangroves ecosystems,
human beings, human settlement, livestock
and agricultural land etc. from the natural
disasters, Hon’ble Chief Minister, Govt. of
West Bengal, India, announced planting of 5
crore Mangrove plants within this stipulated
period for creation of natural defense against
super Cyclone.

Restoration and rehabilitation of unique
mangrove ecosystem specially in the non-
forest land of Sundarban areas is very
much essential as they discharge important
ecological and economic functions directly
and indirectly. Presence of mangroves at
the intertidal habitat renders it as one of
the most productive ecosystems in the
world. Mangroves possess several unique
characteristics that make them structurally
and functionally different from other
halophytes.

The 24 Parganas South Forest Division under
Sundarban Biosphere Reserve successfully
completed planting of 4 crore mangrove
propagules over 2000 ha area of non-
forest land as well as forest land and also
completed 1t and 2" infilling works under
MGNREGA scheme. As on date we created
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330449 man-days during this plantation
works. Protection of plantation, collecting of
seed and infilling works is going on.

During Amphan and Yaas, devastating
damages occurred at the adjoining areas
of Sundarbans. Large no of trees uprooted,
totally damaged huge no of Households,
huge no of agricultural land was inundated
by salt water. In this context, Directorate
of forest, Govt. of West Bengal, directed
to 24 Parganas South Division for massive
mangrove plantation over 2000 ha under

MGNREGA scheme.

During this pandemic situation, huge number
of workers lose their works and struggling for
their survival or existence. Implementation
of this massive plantation giving scope of
works to the rural people of sundarban. It will
also help to build up women empowerment
in the rural areas of West Bengal.

2000 ha massive mangrove plantation will be
providing an ample opportunity to the fringe
people, Biodiversity and ecological balance
will be maintained and it will be providing
coastal protection as well as protection to
the fringe people of Sundarban.

Aims & Objectives of

the Project

Major aims & objectives of this project are
summarized below:

1. To protect coastal regions from natural
disasters

2. To create works for the fringe people of
Sundarban during this pandemic situation

3. To protect fringe people of Sundarban from
super cyclonic storms

4. To create Bio-shield or Bio-barrier

5. To maintain Biodiversity and Ecological
balance of Sundarban

6. To promote mangrove based alternative
livelihood

7. To buildup women empowerment

Scheme of the Project

The entire project has been completed
Gandhi
Rural Employment Guarantee Scheme
(MGNREGS) and Department of forest,
Govt. of West Bengal, to facilitateor to

under Mahatma National

initiate income generation for the rural
people through planting of Mangrove
species. The 73 number of schemes has
already been generated under MGNREGS.
Total wages have been categorized into
three major categories such as; Unskilled,
Semi-skilled and Skilled. The fringe people of
Sundarban will be directly benefited by this
scheme during this devastating pandemic
situation. This scheme is divided into two
categories one is wages part another one is

materials part.

Project Area Details

Total plantation area is 2000 ha under 09
blocks and 48 no of GP, among these blocks,
no of coastal blocks are 0O7. Most of the
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plantation area falls under coastal blocks. ‘ and 548 ha area comes under forest area of

1452 ha area comes under non forest area 24 Parganas south division.

Block, Range and GP wise area distribution:

Total area Coverage by Mangrove Plantations during the year 2020-21

Division
24 Parganas (South) Division 2000 ha
Sundarban Tiger Reserve 500 ha
Total Area Covered 2500 Ha

List of Mangrove Plantation under 24-Parganas (South) Division during the year 2020-2021

Executed under MGNREGA Scheme over 2000 Ha

Survival %
]
Work Name ?I::? n:inilto::it:g
by MGNREGS
cell)
Creation of Mangrove Plantation | Basanti Jyotishpur 20 55
Creation of Mangrove Plantation | Basanti Bharatgarh 50 45
Creation of Mangrove Plantation | Basanti Jharkhali 50 50
Creation of Mangrove Plantation | Basanti Masjidbati 35 40
Creation of Mangrove Plantation | Basanti Masjidbati 35 45
Creation of Mangrove Plantation | Canning-lI Tambuldah-I 5 10
Matla Creation of Mangrove Plantation | Canning-| Nikarighata 35 45
Creation of Mangrove Plantation | Canning-| Nikarighata 35 60
Creation of Mangrove Plantation | Canning-| Itkhola 40 90
Creation of Mangrove Plantation | Canning-l Iltkhola 40 60
Creation of Mangrove Plantation | Canning-| Itkhola 40 60
Creation of Mangrove Plantation | Basanti Jharkhali 30 50
Creation of Mangrove Plantation | Kultali Gopalgunj 40 85
Creation of Mangrove Plantation | Kultali Gopalgunj 40 65
Baruipur Creation of Mangrove Plantation | Kultali Gopalgunj 40 80
Creation of Mangrove Plantation | Kultali Gopalgunj 40 80
Creation of Mangrove Plantation | Kultali Gopalgunj 20 75




List of Mangrove Plantation under 24-Parganas (South) Division during the year 2020-2021

Raidighi

Ramganga

Work Name

Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation

Creation of Mangrove Plantation

Creation of Mangrove Plantation

Creation of Mangrove Plantation

Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation

Creation of Mangrove Plantation

Patharpratima
Mathurapur-II
Mathurapur-II
Mathurapur-II
Mathurapur-II
Mathurapur-Il
Kultali

Kultali

Kultali

Kultali

Kultali

Kultali

Kultali
Mathurapur-II
Patharpratima
Patharpratima
Patharpratima
Patharpratima
Patharpratima
Patharpratima
Patharpratima
Patharpratima
Patharpratima
Patharpratima
Patharpratima

Patharpratima

Herombogopalpur
Nagendrapur
Kankan Dighi
Raidighi
Kumrapara
Nandakumarpur
Deulbari Debipur
Deulbari Debipur

Gurguria
Bhubeneswari

Gurguria
Bhubeneswari

Gurguria
Bhubeneswari

Maipith Baikunthapur
Maipith Baikunthapur
Nagendrapur
Herombogopalpur
Banashyamnagar
Dakshin Raipur
Dakshin Raipur
Digambarpur
Achintanagar
Sridharnagar
Sridharnagar

G-Plot

Ramganga
Lakshmijanardanpur

Srdharnagar

Survival %
Area &5 .par_ty
(ha) monitoring
by MGNREGS
cell)

25 55

2 45

18 60

2 55

16 60
23 55
40 60
39 55
62 70
62 60

61 45
40 60
20 55

6 50
60 55

15 50

32 60
32 55
27 55
25 55
50 50
50 55

17 45
30 45

15 60
49 45




List of Mangrove Plantation under 24-Parganas (South) Division during the year 2020-2021

Bhagabatpur

Bakkhali

Namkhana

Work Name

Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation

Creation of Mangrove Plantation

Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation
Creation of Mangrove Plantation

Creation of Mangrove Plantation

Patharpratima
Patharpratima
Patharpratima
Patharpratima
Namkhana
Namkhana
Namkhana
Namkhana
Namkhana
Namkhana
Kakdwip
Kakdwip
Kakdwip
Kakdwip
Kakdwip
Kakdwip
Kakdwip
Kakdwip
Sagar

Sagar

Sagar

Sagar
Kakdwip
Namkhana
Kakdwip
Sagar
Patharpratima
Sagar
Namkhana

Namkhana

Brajaballavpur
Patharpratima
Patharpratima
Patharpratima
Narayanpur
Namkhana
Shibrampur
Mousuni

Haripur

Budakhali
Pratapadityanagar
Ramgopalpur
Rabindra

Bapuji

Swami Bibekananda
Ramkrishna
Madhusudanpur
Surjanagar
Gansagar
Ramkarchar

Daspara
Sumotinagar-li

Muriganga-|

Swami Vivekananda
Narayanpur
Madhusudanpur
Gansagar
Durbachati
Ramkarchar
Budakhali

Narayanpur

20

15
17

40
30

60
20
60
30
10
20
20
10
45

Survival %
(3" party
monitoring
by MGNREGS
cell)

50
80
55
45
50
50
40
80
70
65
50
70
55
55
55
45
45
85
95
60
55

80
45
65
80
50
45
80
70
70

Total area in Ha

2000
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Advance Work of Plantation

Before planting of mangrove species, so
many advance works have been done such
as; Site selection, Collection of job card
details, Preparation of planting site, Species
selection and Collection of seed/seedlings.

Site selection: Plantation site has been
selected through joint survey with the district
administration for suitable non forest land.
Forest areas has been selected by the field
staff. 2000 ha has been selected, surveyed
and demarcated by GPS for
mangrove plantation.

massive

Collection of job card details: MGNREGS
isa direct benefit scheme. Job card is
mandatory for implementing this scheme.
Job card details has been collected from the
48 no of GP of 09 blocks under South 24
Pargana district.

Preparation of planting site: Plantation
mother bed has been prepared mainly in
case of hard soil. In hard soil, trench cutting
has been done before starting of plantation
specially for planting of Bruguiera sp

(Kankra).

Species selection

has been done on the basis of soil types.

selection: Species

Avicennia sp (Kalo Bain, Sada Bain, Piyara
Bain) has been selected for sandy clay loamy
soil. For hard soil, Bruguiera sp has been
selected. Rhizophora sp and Sonneratia sp
has been selected for transition zone.

Collection of seed/seedlings: Seedhas
been collected from the reserve forest area
of Sundarban as well as from the various
fringe areas of Sundarban. We started seed
collection from 2" week of July. Firstly, Sada
Bain and Khalsi seed has been collected.
After that, Kankra, Kalo bain has collected.
The seeds of Ora will be collected during the

month of December.

Planting Methodology

We are following T m. x 0.5 m. spacing.
Trench/pit cutting was done for planting
of saplings, seed sawing, necked seedling
dibbling has also been done. 15t& 2" infilling
has also been completed; 3 infilling will be
started.

No of seedling Mangrove Planted during the year 2020-21

Division

Total number of seedlings are

Seedlings/Ha

24 Parganas (South) Division 2000 ha
Sundarban Tiger Reserve 500 ha
Total Seedlings 2500 Ha

planted
20,000 4,00,00,000
20,000 1,00,00,000
- 5,00,00,000
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Species wise Distribution

Acknowledgement

>2,00,000 H Avecinia Spp. (Bain)
16,00,000 \ .5 15 000 . Both the authors wish to dedicate this article
0 il M Bruguriera (Kankra) . . ...

to the two brave green soldiers of this division

who passed their lives by road accident
during performing their duties. Authors are
thankful to the PCCF & Hoff, Directorate of
W Heritiera (Sundari) Forest, Govt. of West Bengal, and PCCF &
Pl CWLW, Govt. of West Bengal. Authors are also
thankful to The APCCF & Director, Sundarban
. Biosphere Reserve, and CCF and Joint

Director, Sundarban Biosphere Reserve, Govt.
of West Bengal for their immense support and
guidance. The authors are also thankful to the
District Magistrate South 24 Parganas District
1. The erection of nylon net fencing with and District nodal officer, MGNREGS cell, for

bamboo projection has already been done their continuous help and support.

‘ B Rhizophora
u (Garjan)

B Sonneratia (Ora)

1,10,00,000

For the proper protection, several measures
have been taken which are summarized below:

2. Intensive boat patrolling is going on in the
most vulnerable planting areas.

3. Several awareness campaigning with the
help of JFMCs has been done.

4. A lot of awareness generating signboard has
been put up in the planting areas.

Conclusion

This massive mangrove plantation will reduce
the pressure or velocity of super cyclonic
storms. This will also help us to maintain our
ecological balance by act as carbon sink or
reservoir. In future this sequestrated carbon
will be credited in the international level. This

project will also give the opportunity to the

fringe area people for livelihood generation. Figure 1: Propagules transportation
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Figure 2: Women's participation in Propagules collection
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Figure 4: Mangrove Nursery

Figure 7: Infilling Activity
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The complete
comprehensive guide to

WATER
HYACINTH

SUPTD. HORTI.OFFICER.

C O N TRO L and Parks & Gardens Circle, W.8.

removal from pond,
water body, dams & river

A brief history of water hyacinth

Water hyacinth is a floating perennial plant and a beautiful delicate purple and blue
that is native to the Amazon, and Brazil in flower with a yellow spot accenting several
particular. Water hyacinth likely generates petals.

equal amounts of excitement and dread ) )
Water hyacinth is one of the world’s

depending on who is dealing with it, but it is .
fastest growing plants

a plant with an interesting history.
It produces large quantities of seeds that are

viable for up to 30 years.

The herb, Eichorniacrassipes, was an aquatic
floating plant with dark green thick leaves

Because of water hyacinth’s ability to quickly
reproduce, populations often double in size
in just two weeks.




It prefers warmer climates and has thick,
glossy leaves that are 10-20 cm across. The
hanging roots of the plant feathery and
purplish-black in color.

Water Hyacinth can grow in height to as
much as 1 meter above the surface of the
water. It is supported by an erect stalk that
has a single spike of 8-15 flowers.

The flowers are usually lavender and pink in

colour and have six petals.
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How does this weed affect you?

Water hyacinth is one of the world’s worst
aquatic weeds. It infests rivers, dams, lakes
and irrigation channels on every continent
except Antarctica.

It devastates aquatic environments and
costs billions of dollars every year in control
costs and economic losses.

Water hyacinth description

> The herb, Eichorniacrassipes, was an aquatic
floating plant with dark green thick leaves and
a beautiful delicate purple and blue flower
with a yellow spot accenting several petals.

> Floating waterweed up to 65cm tall

> Root system is extensive (up to Tm) feathery,
black to purple. Leaves are round, bright to

dark green, up to 5-10cm in diameter

Leaf stalks of young plants are swollen into
spongy, bulbous structures; mature plants
have elongated leaf stalks

Flowersarelight purple with darkerblue/purple
and yellow centre, 4-6cm long, 3.5-5cm wide,
Flowers are in dense spikes above plant

Fruit capsules are 10-15mm long, contain up to
300 seeds. Seeds are egg-shaped, 0.5-1.5 mm
long.
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Water hyacinth habitat

> Prefers static or slow-flowing water with high
nutrient concentrations.

> Used illegally as ornamental plant in garden
ponds

Water hyacinth life cycle

> Grows slowly during cooler winter months,
starts rapid growth once temperatures rise.

> Grows from seed and through vegetative
reproduction, with vegetative reproduction
the most important method of propagation.

> Seeds are produced in capsules at base of
each flower.

> Flowering can begin as early as October and
continue through summer.

> Each flower stays open 1-2 days before
beginning to wither.

> When all flowers have withered, stalk
gradually bends to water and, after about 18
days, releases seeds from capsules at base of
each dead flower. Seeds sink to substrate and
persist there.

Water hyacinth ‘Did You Know?’

> |t chokes waterways costing hundreds of
millions in removal efforts around the world,
greatly affecting local economies and trade
routes.

> |t chokes out native habitats, ecologies, and
species.
> |t spreads by wind, floods, birds, boats, and

humans.

> |t impedes passage of large and small vessels
in waterways, by creating impenetrable
floating mats.

> |t is toxic if ingested by cats, dogs, horses

> The flowers are used to create a tonic for
horses that is rubbed into the horses skin

> Given a good steaming or boiling the plant’s
flower stalks, buds, and young leaves can
be eaten. Water hyacinth is an ingredient in
Taiwanese and Javanese cooking. (if ingested
uncooked it will cause sever skin irritation.

> The plant is rich in carotene.

> Water hyacinth is used in perfume and
cologne products.

> |t can be used as organic fertilizer and animal
feed.

> |t can be processed to make paper, rope,
handbags, even furniture.

> |t absorbs lead, mercury, and carcinogens
when used for remediation purposes.

> Because of its amazing biomass it can be
used to create fuels

Water hyacinth germination

> Water hyacinth seeds require a number of
conditions to germinate. They include:

e warm temperatures
e high light intensity
e the presence of moist soil or organic matter

> Germination mostly occurs in muddy soil
and shallow water following periods of
fluctuating water levels—where water levels
have dropped and the soil has dried out, then
been submerged by water again following
high rainfall periods.

> Water hyacinth has no known direct food
value for wildlife and is therefore considered
a pest species. However, the hanging roots
are often inhabited by invertebrates, which
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are in turn eaten by other aquatic species > Damage to infrastructure

(amphibians, reptiles, etc). e During flood events, large mats of water

hyacinth can move with flood waters.

The impacts of water hyacinth e These large mats can be very heavy, up

> The effect on water quality to 450 tonnes of wet weight per hectare,

which can build up against, and cause

e Dissolved oxygen levels are reduced

beneath the floating mat by decreasing the camage o BMeges, cuvers, ek ene
. fences.
natural transfer of oxygen from the air at

e This may obstruct the natural flow of

the water surface.

water and possibly increase flood levels,
e The decreased water oxygen levels results

. . . : contributing to the loss of infrastructure,
in a changed aquatic habitat, as it reduces ] ° i
: . . . ; livestock and equipment.
fish diversity and impacts on other aquatic

s mmel B e Once flood waters subside, large mats of

water hyacinth can be left stranded on crops
> Water loss . .
and pastures, destroying the underlying

e The amount of water lost from a water plants, and can be very costly to remove.

body by a water hyacinth infestation can
) > Stock danger
be up to three times larger than the natural

evaporation rate of an uncovered water e Water hyacinth mats can be dangerous for

recreational users of water and stock which
surface.
may become tangled in the roots and

e These high levels are the result of high stolons of plants if venturing into the water.

transpirations rates - water lost through the

leaves. e Mats may provide a breeding ground for

mosquitos which can carry disease such as

e This can have large impacts on water

Ross River virus and Dengue fever.

storages with infestations of water hyacinth .
) > Other specific impacts
and river systems that may already be low

R e blocking irrigation channels and rivers

. . ... e restricting livestock access to water
> Agricultural implications

. . , e destroying natural wetlands
e Severe infestations of water hyacinth can

prevent access to stock watering points e eliminating native aquatic plants

and possibly reduce the amount of quality e reducing infiltration of sunlight
drinking water available to stock. e changing the temperature, pH and oxygen

> Loss of bio-diversity levels of water

e This destruction of native habitat can lead J I NEE R B O EEIE S E S R =1

to decreased fish, aquatic invertebrate and
water bird populations as the availability of
food diminishes.

altering the habitats of aquatic organisms
restricting recreational use of waterways

reducing aesthetic values of waterways



reducing water quality from decomposing
plants

destroying fences, roads and other
infrastructure when large floating rafts
become mobile during flood events, and

destroying pastures and crops when large
floating rafts settle over paddocks after flood
events

> Water hyacinth will rapidly take over an entire

waterway. Under favourable conditions it can
double its mass every 5 days.

This enormous reproductive capacity causes
annual re-infestation from seed and rapid
coverage of previously treated areas, making
ongoing control necessary.

> How does water hyacinth spread?

e Most spread can be attributed to human
activity such as the deliberate planting of
water hyacinth in ornamental ponds or dams.

e Seeds are the main source of new
infestations and are carried in water, mud
(e.g. on machinery or boots), by birds
and contaminated boating equipment

e Unwanted aquarium plants that are
discarded into waterways are also a major
form of spread.

> Removal of water hyacinth in your water

body or dam

e Removing water hyacinth is no easy feat,
but it’s not impossible.

e There are several ways you can go about
removal. Some take the manual route and
physically remove the weeds via raking or
skimming them off the water surface.

e However if you have a particularly large
water hyacinth problem where they have
heavily overtaken your pond or lake, physical
control may be too labour intensive, costly
and time consuming to carry out.

> Chemical spraying

e Liquid herbicides are a great solution
because they attack weed growth in shallow
water on or above the pond, water body
& dams surface and can be spread evenly
with a power sprayer.



e Treatments with herbicides should be
carried out early in the growing season
(generally in spring).

e Spraying an entire heavy infestation can
cause the weed mat to sink and rot resulting
in de-oxygenation of the water, potentially
killing fish.

e This can be avoided by spraying one third
of the infestation at a time, or by physically
removing as much of the weed as possible
prior to spraying.

Conclusion: To treat a Water Hyacinth
outbreak, apply Diguat Herbicide The
active ingredients in Diquat do a great
job in Kkilling Water Hyacinth and they also
can control a large range of other aquatic
weeds which may become a problem on
your water body.

Mix and Apply Diquat Herbicide

e Determine first how much Diquat Herbicide
you need by measuring your water body.
For aquatic applications, you will need to
calculate the volume of your pond or water
body by measuring length x width x depth.
For submersed weed applications to ponds,
we recommend using 0.5 to 2.0 gallons
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of Alligare Diquat Herbicide in water per
surface acre (per 4-foot water depth). For
severe weed infestations, use the 2.0 gallon
per surface acre rate.

Using a backpack sprayer or hand-pump
sprayer, apply the Diquat to your pond or
lake during ideal temperatures (when water
temperatures are about 50°F or more
during Spring or early Summer). Use a fan
spray nozzle to ensure an even coating on
the water surface.

> Follow Up Application

e If the pond is heavily infested with Water

Hyacinth, it may be necessary to treat
the pond or lake in sections and let
each section decompose for about two
weeks before treating another section.
This is because decomposing aquatic
weeds lower the oxygen levels in ponds,
increasing the risk of aquatic life, such as
fish, suffocating. Treat only a 1/3 of the
pond at a time, waiting 14 days before
treating the next section. Water Hyacinth
can be a recurring problem so monitoring
your water is key and repeated application
is vital.
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Necessity for the
Conservation and

Management of
Ecosystems and

Forest Resources
in the Context of

BIKASRANJAN CHAKRABARTI,
WBFS (RETD.)

Environmental and
Ecological Aspects
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Introduction

Forests are called as the Lungs of the earth
planet by absorbing a large amount of
Carbon dioxide (CO,) from the atmosphere
as a part of photosynthesis by living plants
and trees and release Oxygen (O,) into the
environment which is most essential for
the survival of all life forms and facilitating
the breathing of humans and other animals
on the earth. Moreover at least half of
earth’s Oxygen comes from the ocean
by marine plants. No living organism can

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

survive without oxygen, water, food and
shelter. Forests, wildlife, biodiversity and
natural resources are innately linked to
ecosystems, human health and well-being
of human race. Humans are an integral
part of many ecosystems including forests
and others. Productive functions of forest
different
services (ES) and play their significant roles

ecosystems have ecological
for the maintaining of ecological balances,
well-being of the mankind, benefit and
future

sustainability of present and

generations.



A brief review of certain key

components

Natural Ecosystems (NEs)

Ecosystems (Es) are the planet’s life-
support systems not only for the humans
but also all other forms of life and species.
Ecosystems are generally of two types, such
as (i) natural, and (ii) artificial (i.e. man-
made or man-engineered ecosystem). There
are two major types of natural ecosystems
includes Terrestrial ecosystem (TE), and
Non-terrestrial ecosystem (NTE) or Aquatic
ecosystem (AE). Aquatic ecosystems (AES)
are found in bodies of water which are
further classified into two sub-groups like
(a) Freshwater-ecosystems (FEs), and (b)
Marine-ecosystems (MEs).

An ecosystem with more diversity represent
more stable, good for life and healthy. An
ecosystem can be expressed by an equation
as a summation of an input environment, a

system itself, and an output environment. If
| is the input environment, S is the system
and O is the output environment, then the
Ecosystem could be expressed as Ecosystem
(Ecs) =2 (I + S + O). Both the Aquatic and
Terrestrial ecosystems play an important
role in improving the quality of a nation as
well as to maintain the ecological balances.
Human well-being depends on ecosystem
services (ES). But the living planet and
most of the ecosystems are gradually being
degrading due to human’s cruel activities,
industrial emissions, combustion of fossil
fuels, over-exploitation and other reasons.
On an average 68% species of mammals,
birds, fish, reptiles, amphibians, plants
and insects around the world had been
declined at very shocking rate according
to the Living Planet Report (LPR), 2020
of World Wildlife Fund for Nature (WWF).
About 75% of the earth’s ice-free land
surface has been significantly altered by
human interference. Besides most of the




Natural Environment (NE)

oceans and coastal ecosystems are severely
polluted by increasing ocean and coastal
acidification (OCA) caused by Carbon
dioxide gas in the atmosphere dissolving
into the ocean/sea saltwater (CO, aqueous
+ H,0) to form Carbonic acid (H,CO,) and
excess CO, results in more hydrogen ions
(H*) or proton in the water which increases
the acidity (H* ion concentration) of the
ocean, and decreasing the concentration of
carbonate ions in the water, a key building
blocks for organisms shells and skeletons in
sea/ocean water.

The Section 2(a) under the Environment
(Protection) Act, 1986, and, Section 2(d) of
the National Environment Tribunal Act, 1995
and Section 2(1)(C) of the National Green
Tribunal Act, 2010 define environment
which includes water, air and land and the
inter-relationship which exists among and
between water, air and land, and human
beings, other living creatures, plants, micro-
organism and property. It has been found

that out of the 30 most polluted cities in
the world, India having been 21 in 2019.
Environmental pollution in India is one of the
big problems. So it is necessary to find out
the solution and to support environmental
friendly practices and to establish a balance
between man and environment (MAE). A
healthy environment is very important for
the survival of human beings and other lives.

Forest, Ecosystems and

Resources (FER)

As a part of terrestrial ecosystems, forest
and forest resources are very important. The
word forest is derived from a Latin word
“Foris” means outside. Forests are one of the
most valuable natural resources of the earth
and about one-third (or 30%) of the earth’s
total area is covered by forests. Forest can be
defined in various ways on the basis of legal,
socio-economic, silvicultural, functional or
ecological dimensions. Legal definition of
forest in India is that it is an area of land
proclaimed to be forest under the purview



of forest law as defined in The Indian Forest
Act, 1927. It covers all statutorily or legal
recognised forests designated as reserved
forest (RF under section 20 of IFA), protected
forest (PF u/s 29) and village-forest (VF u/s
28) or unclassed forest (UF).

The T.N.Godavarman -vs- the Union of India
case in the Hon’ble Supreme Court, also
known as the ‘forest case’, is an example of
the judiciary overstepping its constitutional
mandate. On December 12,1996, the Hon’ble
Supreme Court in a landmark judgment said
that the word ‘forest’ must be understood
according to its dictionary meaning. Thus
accordingly the Expanded definition of
forest comes it include lands that were
already notified as forests that appear in
government records as forests as well as
those that falling in the dictionary definition
of forest, and as per this definition forest
may also include private, common pasture,
or cultivable land.
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A typical diagram of a forest in earth

comprising components of layers of
canopies and others

Components of a Forest

The total forest or green cover (TFC in
terms of VDF, MDF and OF) in India comes
to 21.71 %, and, tree cover (TC) is 2.91% thus
in total the forest cover including tree cover
in India is 24.62% of the total geographical
area (TGA) of the country as per India State
of Forest Report (ISFR), 2021 published by
FSI, Dehradun. In case of our State, as of
2021, the forest cover including tree cover
in West Bengal is 21.60% (forest cover
18.96% and tree cover 2.64%) of the States
geographical area.

Classification of Forest and Tree cover in lands on the basis of Canopy density

Type / Class of Forest cover \
Very Dense Forest (VDF)

Moderately Dense Forest (MDF) | All lands with tree canopy density of 40 to 70
All lands with tree canopy density of 10 to 40

All forest lands with poor tree growth or degraded forest lands with
canopy density <10

Scattered trees, and, lands not included in any of the above classes

Open Forest (OF)
Scrub Forest (SF)

Non-Forest (NF) /
Trees outside Forest (TOF)

(includes water).

All lands with tree canopy density of 70 and >70

Canopy Density (%)

Environmental benefits derived from
forests, trees, vegetation and others

Forests have tangible and intangible

ecosystem services. Forests provide clean

air and water, timber for wood products, bio-
products, fuel, fodder, forage, fibre, habitats
for plants, flora, fauna, vegetation, biodiversity,
stable soil, various ecological services, and
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recreational opportunities. Anything and
everything thus that is available naturally in
forests on earth is a natural resource of forests
such as lakes, rivers, forests, vegetation,
wildlife and biodiversity etc. Other important
forest resources are Non-timber forest
produce NTFPs (fruits,

seeds, twigs etc) including medicinal plants

flowers, leaves,
(MAPs) along with type of plants, their part
and its utility, area, species, etc. are important
for their sustainable uses. Besides woods/
timber, biomass, fuel-wood, NTFPs or NWFPs
and MAPs the value of forests, trees and others
or the benefits derived from them in terms
of the photosynthesis, production of oxygen,
balance,

clean air, maintaining ecological

conversion to animal protein, controlling of

soil erosion and soil fertility, recycling of water,
regulating rainfall, water vyields, controlling
of humidity, controlling of air-pollution,
mitigate climate change, absorbing harmful
gases, carbon sequestration and mitigation,
food and herbal medicines, biological pest
control and disease regulation, crop and tree
pollination, windbreaks, sand-fixation, serving
as a buffer in natural disasters, habitats and
sheltering of birds, squirrels, insects, plants,
flora, fauna, wildlife, biodiversity and along
with the values of various kinds of resources
in terms of their environmental, ecological
and sustainable uses as well as securing
livelihoods and resilience for the benefit
of present and future generations are very
important.

A table showing the environmental benefits accrual of a tree /forest weighing 50 tonnes in its
50 years of the life-span (excluding usufructs), Rupees in Lakhs

Single

Particulars
Tree

Forest/Ha in
Tropical forest

Forest/Ha in

Oxygen generation 2.5
Providing food for wildlife and birds 0.2
Soil Conservation 2.5
Rain water harvesting and moisture 3
conservation

Shelter for wildlife, birds and insects 2.5
Pollution Control 5
Total 15.7

22.5
1.8
2225)
27

22.5
45
1413

Sub-tropical Remarks
forest
20.5 Sources:
1.64 i. Article: ‘The value of a tree’
20.5 by D_r. TM Das, 1979/1980
publication.
24.6 ii. Forest Research Institute,
Dehra Dun (1997).
20.5 Considering present Gold
41 Index or Price Market index
128.74 the values would be around
25 to 30 times more.

A schematic flow-chart showing the
effects of degradation of Environment and
Ecosystems, and their impacts on life

Degradation not only causes to loss of
ecological

unhealthy conditions in environment and

equilibrium but also arising

very susceptible and chances of increasing or

transmission of infectious diseases between
living organisms and others, and emerging
or re-emerging infections reflect the conflict
of life every time to survive in nature and
struggle for life in all respect. About 70 -75%
of emerging infectious disease are zoonotic

and wusually occur and its transmission



increases from animals to humans when
the natural landscapes, forests, wildlife and
biodiversity or ecosystems are enormously
decreased

and damaged. A pictorial

representation in this regard is as follows.

Need-based Conservation and their Basic
Objectives

As a part of protection and scientific
management of forests, forest resources
and others, conservation and preservation
is one of the important tools and methods.
Conservation is generally the practice of
protecting natural resources against harm,
wastage and degradation, and natural
resourcesmaybeusedinasustainablemanner.
Preservation involves protecting the natural
resources for the sake of having them as an
ecological importance as well as to maintain
the present condition of natural resources.
Their  conservation and preservation
involves their scientific management and
protection (SMP) on the basis of principles
of management (PoM), national forest policy
(NFP), state forest policy (SFP), working
plan code (WPC), working plans/schemes
(WPS), approved management plans (AMP),
sustainable management (SM)/Joint Forest
Management (JFM) etc by using different
methods, and as per Acts, Rules, norms and
objectives.

Main Types of Conservation

Main types of conservation are in-situ
conservation and ex-situ conservation
those are involves for the protection

and maintenance of natural resources such as

[l
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forests, trees, water, wildlife and biodiversity
is whether in their natural habitats or
outside their natural habitats respectively
either or both in such a manner as per needs
followed by In-situ (on site) conservation
is an on-site conservation which is one of
the important methods of the conservation
of genetic resources within their natural
habitats or in natural populations of plants
or animal species and biodiversity, and/or,
by means of ex-situ (off-site) conservation
is an off-site conservation which means the
conservation of components of different
species of plants and animals outside their
natural habitats on the basis of purpose
of management and measures. Artificial
conditions are created in case of ex-situ
conservation to make their habitat almost
seems like a natural habitat.

Protected areas (PAs) are one of the most
important of conservation tools which
have some significant advantages in
comparison with managed forests and other
ecosystems. In the designation of Protected
Areas Networks (PAN), in-situ conservation
is typically involves for the conservation
of forests, wildlife and biodiversity with
appropriate practices as
Nature Reserves (NR)/Biosphere Reserves
(BR), Wildlife Sanctuaries (WLS), National
Parks (NP), Tiger Reserve (TR), Elephant
Reserve (ER), Community Conservation
Areas (CCA), Sacred Grooves (SaG),
Forests, or Medicinal Plants Conservation
Areas (MPCA) as well as identified wetlands

and coastal areas in marine protected

management
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areas, etc. In case of ex-situ conservation,
some of the typical examples of ex-situ
conservation are Zoos / Zoological
Gardens, Seed / Pollen Banks, Gene Banks /
Banks of Germplasm, Tissue Culture Banks,
Seedling, Cryopreservation DNA Banks,
Conservation Stands, Botanical Gardens /
Arboreta, Long-term Captive Breeding,
Animal Translocations, Release of wild
animals, Aquariums etc.

Assessment of Status of species and fix
Conservation priorities

The different species diversity or biodiversity
inforestscouldbeassessedintermsofdensity
frequency, total basal cover, dominance and
biometrical or statistical analysis is to be
done. It is commonly measured in terms of
the taxonomic richness and evenness of a
geographic area over a time interval. The
total number of species per Sample Plot
(SP) or in Sample Plots (SPs) or in Nested-
Quadrates (NQ) in study areas is a measure
of Species Richness (S). The more species
found in this plot is the richer the sample
and a large number of species in an area
is considered as an indicator of a stable
ecosystem. Evenness (E) is a measure of the
relative abundance of the different species
making up the richness of an area.

Simpson’sIndex D or,the generalinformation
of Diversity, D =3 p?, wherep =(n,/N),where
p, expresses the probability of encountering
the i, species in the population, n is the
total number of individuals of a particular
species which indicates population of the

ol
Wﬁmx
EERECIRE

i

i"" species in the Constructed Sample (CS),
populations in CS (n) are computed by
multiplying the enumeration figures by the
respective conversion factors, and N is the
total number of individuals of all species
in the community, or total population
(N = 2n) in the field, and X is the sum of
the calculations. Simpson’s Diversity Index,
D is a measure of diversity which takes into
account the number of species present,
as well as the relative abundance of each
species in study area. Simpson’s Reciprocal
Index, | / D represents the number of equally
common species that will produce the
observed Simpon’s Index D.

Shannon-Wiener IndexH=-> p.In(p), where
p, is the proportion (ni/ N) of individuals of
one particular species found (n) divided
by the total number of individuals found
(N), In is the natural log, and X is the sum
of the calculations. H measures the order
(or disorder) observed within the sample.
Evenness component (E) of H can be
computed by using the relation, Evenness
E=H/In(S), where S is the species richness,
H is Shannon Index, and In is the natural log
(logarithm). Evenness E is a measure of how
similar is the abundance of different species.

Conclusions

Ecosystems, environment, forests, wildlife,
biodiversity and forest resources both are
correlated and complementary to each other.
Humans are an integral part of them and we
depend upon them directly or indirectly from



birth till the last journey for our survival and
well-being of mankind. But they are gradually
decreasing due to human’s harmful activities
and other reasons. So it is very necessary
to ameliorate our environment, restore and

protects forests, wildlife, biodiversity, natural

resources, and ensure healthy ecosystems

and environment. To improve their condition,

restoration

and ensure healthy forest

ecosystems and others proper conservation

strategies, planning, effective measures and
scientific management are needed with
integrated and sustainable development
approach (ISDA).
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