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From the Editor’s desk

Livelihood enhancement of tribal is one of the major potentials of |

sericulture and silk industry. Sericulture has emerged as the most
important cash crop with minimum investment, low gestation
period, high employment potential and highly remunerative return. N
It is well suited to the agrarian economy of the tribal. Suitable for “ W™
every section of society, a big farmer or a landless, aged person or é yauth, I'I'Iﬂfl-ﬂl" a Wﬂfhﬂﬂ.
Invalves simple technology, which is easy to understand and adopt. Sericulture has provided
downstream employment and income generation in rural and semi-urban areas, high
participation for low-income and socially under privileged groups. The invalvement of landless
rural peaple in sericulture is because they understood its potential for rural and tribal
upliftment.

This issue of Van Sangyan contains an article on Livelihood enfhancement of tribals through
sericulture. There are also useful articles on - Lommunity Forestry in India: schemes and
conflict, biodiversity of butterflies at TFRI campus, infestations and control of termites,
Achanakmar-Amarkantak biosphere reserve- an overview, an overview of adaptive cluster
sampling in estimating rare species, gums and resins in social and livelihood need's of tribals
of Lentral India and biodiversity of Grus antigone and Mucuna pruriens.

/ hope that you waould find all information in this issue relevant and valuable.

Readers of Van Sangyan are welcome to write to us about their views and gueries on various
issues in the field of forestry.

Looking forward to meet you all through forthcoming issues.

e

Dr. N. Roychoudhary
Scientist G & Chief Editor
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LQTH ITYTE: SATTATIRAT T SATS(I AT T Uk faeq
. Trorer FHR Fosm, =, FEhx Mgwg, sM= 9 E . T, Aa=Ed
SR T a ST HEATH, TTAL

FT FTHT | FUT T T qIE Hgdd FC
AT FIA AT Arfearet e 2o 39
Teh g | T I Y| o ICATE & Siae e
FIA H S[E 0§ | UAT THIO1T i1
TRANE JT5L, §I0 3T 1@ il @dt 9%
JHEH iy @ Aemgf® F wEe A
foRETl sl AT qIE & g | =96 =Fad
Segid 9 F IATEA & w @A77
A qigdATst Fl gTA9T TS et @1
g | WA ATATH Sl HT@h [HhaTa i v
a9 & e e aie oA e | axiee
TR THT ICATEh & | FHThT IATA FT T
g

Tequesr § fid 3 a9 ° Y29 § TET T9H
FT IcaTad AT 3000 gFAT | TEHL T
TAT 24 IR AT | g & 2

HIET IATET AT FF 2 FUS F TZHhT
T HTE ATS FIE BT AT 2

TTH ITATEA T X9TH JRT SAfearaar
ST SATSHTAHT T TF TH@ QT & | 9|
ST FF § FH [Hd9r, 7 Fard, 35
TS HAT 3T FAATdF & arel
AEAQU Thal FHA & T H IAT 2 | T
sfeaTdT &1 FY sreferaedr & fow aga
ATHA © | THIST & gL A, T 92
A TF AEEE, gF AR AT TE AT,
AT AT ST F forw IuAw § | T IR
A & U e g, TEH A9d

STRAITRIEhT TS 8 | Y9 IeqTas, qreior
T STd-ergdy e # wH A & o 3y
qrflert § & gWiee ®9 0

sfeaTE g @i weTsaRd aeqd 99
fareruTfeE T 99g F T e el

AT & oI &1 UF Aged o1 &d g | T
qg H VY IeqTed smfeardr & form
ATSHITaRT F STFE<l T 9 T Fd @ T
TR STAT TAT § | Y| Hledrad 7
Tarer 3T 37 IcuTad it Tratare g |

T ITET ANEE, FEEE, SeiEl,
Heq T29T, ITALIS, qfEm e, e,
HETY AT AT 97 1Al § 9T 1.5
T sfeaTeT Sfae &1 uF srfae fear g
| FGHT H FAE | L9H F A T
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TEAA, THT AT A TeATIRA BT T2 &, AR
STTERCHE T TET S qgqa ATEAT AT
AT 9% ITAT SATAT & |

AT T WAV AT THT LW &
SCATEA § <97 | 97a4 & AT T 92 o
TIT ¥l AE WA g g a9 2009 H
Teawaer faremaar & aTid §9e0-29 1
TATAT A & FHAeaed| g HeATaer
ST, TEIE, AFGILY,  HLEUE,
g ST ST & AT ATqd T87T 97
7 | a9 2009-10 & &% 5-6 foor & &
THT YA AT IATaA gIdl AT| AT T *
32 forett & og 19 BT @I 81 39 & &
forr Rzt v aqf=a wfareror off o
TAT| T39T H 28 L9H AT T il eI
T H FMAMEE, AUSAT, A6gd,
greNTTaTE, fRraaTeT, aqa, Mg i geal
S Hgrare |

FT &= § el RN F UH-US
SFCAT AT < [T ST | T ART FeAT 9%
AT T A 2 | 20 F e arer fiEt
T UET 9¥ FT oo Srar g | Baurer 35-
40 T TF ST § TEHh< of TAhT T@aret]
FAT g | TE9 ST K AIA-ATT A0
Teeqor oft 2T g |

Fhe aATHY Ag ANT LLH-ITAT AT &l
9 Id 2| THH T AT [RaUTer F Il FHEAl
H 3-3 ATE & Ha¥ 10 & 40 X 4T TH
#T EHT g1 1T g | Ut & 9Ramw
T TF AT FIT qF FAT AT Bl
FAATT H AT 30 TATL ART 7 FF T
ATATIAT 2T T & | 3948 Hiia 80 yraerd
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AfeaT T g1 29 a9 Faurfadt it @ 6
FUE 9 23T 137 |
YH FT TIAEM Fgd WHET & | T8l

IEATT =T 94 5 AT orarear # =19 H g2l

CIEC TR RAR KRR L G I E
T T TH AN F449 200 TUT T FATHT
@Tl f-efiv 7 I iR, S,
AT, TTheard 3T a9 I e
qTeq | foe =Jrer it avar § gars | <90
TA qEe aareat § AT " SATI &
THTT fHer B 1 A § Y9H HT Fe
SATH TFA 4T T27q 5 &1 oat |
IF TAT | qITA HTA § AT AT § THHT
TAAT LTI AYHF ARG H AT,

o L eV
HIAHIAT, TATRIEl, FATH, I X

ATHARTATE C9H & FIS & AT & A
FvE 8 | TH a9 a9 & 9ISt oY Fd o+
FIS A< FT FAGNLF IcATaT 6 Frx
AT T FAH 3 | ST & I

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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FTAT 1 FTET | 2 /g & STd & | AT
FATHRIL AT | FATS, JATe, TS 5
ATA-ATT FAET | IS, 1S, Fare, =4,
UE, B, TET, 9, S, AT, FrAT, AT, 2,
FTST AT T FATRT e & | LOTH T AT
H ", A&l 3T ST F g e
ST

AT # Y| & g0 a9 F B 19
gaTeat H F AN WRA HH,
qIHAATS, THH, TIET ST AT HET T
H Y99 3 T ST FHIAT HT A& grar g |
qeT waor & fafqem, gremmETe, BT,
TEER & 98 TH= 9T X9H & FHF HiT
ScaTEd % Bf AT g | fAfeer # aqmqa 7
T, FT T &R AT SR T 9T F FOg
T T FW FAGEIE &7 F s 5
T9F H BT <@l 7 | At & s # wew
F Il | FIS T T HILEMET g | ATEl
LT THeRT ToH F9ar § |

<97 3 g TrsT AT AT UH 2 ST g fershety
F |TT G AIAT GTAT i & AT T
o &5 gu g afew 39 figr 3 98
Ay off FETa @ E | =9 9ot °§ AEE #'
ot 977 orTfoer FoFaT ST @Rt € | U 9T
THIA 7 TH ST Hl gl AL T AT
g T a5l Fgl & o feardr |7 sy
a9 % FTaSE AIAT T F ST ™
T B | FET ST F5 T & IAN &
AT TR TN 7 I S{ad Fl TH
a5 feem & g sufearte=i & Sl &
T AN 7 AgH qHEr 99 g
AREE I o SASATAAT qa I |
TAT g | TUH IATET H AREE I H

Vol. 2, No. 4,
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AT T T@dT g | T 915 gST1Y hie
AT LG & FT H AIAT TSR
FJAT T2 & | FIY AT AR F AT@l
TRATT FT TS 7T & | AES &
arfeareht % Straw gt § a91 7 UF T=7
T T2T & | STET 9Tt 3T 9 % Ug g1
AT | 979 STd g | val Y81 9¢ L9 &
HIel T TS (Hdr g | 59 ah a7 |

Qo # AT AZqA & 9
75 BN FHA T g ¢ | SEd e &
g ¥ FI2 g9 T ¥g & | 99 AN o
TraTaT T et Rafa § qame gr wr g |
areqd § qET SN gEEee & forw off
ERE S

Y9 T KIST ST &qT1 8 | oS | «rEl
FATAT g1 ATd | FHlEd a7aT g | FHlEd &
FAT T9G7 & 3T FT F g7 F 90 |
FAST TAAT 1 THH! THAT Fgd (et 3T
FdT g | THEME THHT FAST dgd A
HeaT & | o % FIS g @ arsr a<it
T FHAT a49Td gl 30 B hilg HAH

10 Tefeet argqa T =it @T< 6 fherrm

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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AT U&7 FXd 8 | LW F Hilg JIT FIT
UF G a9T o g ¥ Sk 39 W
AT & | TE 9T 600 & 900 Hiex Far

RIATE |

YOTH ITATEA T ATHIAT ST & Y9
saqre % fom o e g e
AMA9TF ¢ 5| U< agqa & drei w Aat
BT ST 7 U 3= F o v 2w

o
£°7- ., o

N
oA %\
A

UHE AT FhHI g | AZqd 6 9l =l
aIfead TEr g T Tv¢ Fal off AT o
qHRAT & | =T qrdl & T qr T =
forem it fgt A1 s 2t & 7 € 3
farare ararawor #i | =7 92 At afwat 9w
& It HT T Ao gidl ¢ | 8qd § I8
ot s [tEa e & Faw st
Al g | A HIESh & O qeT & &
THEAT g1 Tgdl 8 | LH IcaTad-sirad
1000 f&. 9T, F=@=g *Ea q@E™ 9% 400
. IT. % 9T T Srar ¢ | e 7 385
6. a7, ® =T 230 . a7, T=ar g sfiw aw
155 fo. UT. 9T Tgar & | =& 230 fham.
AT H F AT 120 . 9T wgr e
T 35 Foh.aT. e Fa I BT 8 | 39
Fg YW LW FH AL@/ARAT FIT A
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o StTar g o Gferr wga € | Taw a«dt
st Ty graT 8, 9T SEHT FUL F ' §
9 foraT STU) g7 3 F= ATEA SR
S | g TR oft gusheer o2 o gu e
T =gl AT qod THeAdT g1 g gaHTeT
SH I FET, 9Tt T, e
FAT AR TLEAT F ITIRT 36T ST 2 |
AT 39T | Y919 gq &7 et fgear Aee
g | Y9 FT AT Aeaigiy w6 9T gl
TOH TTaa AEE HERT FT THH F0E
w0 faaeft 71 & 97 AT & | YAH IART
AT A SATAT HT g @I ¢ | AEs |
TH T F qEC GAEE 1T AT g |
FAUPT F9E | AES s F 41
s % 99 ¥ I a7 g | AREE o+
Yot FASt A fashr faoeft, qras Ud
ST # AET fed TRy & Aren
oo ST Tg & | 319 af ¥ 39T & gars oTgl
T e THIIREs @il ST &l AT 2 |
AT YW IR § TSR o AFHL % 2 |
AEE § TET T IcaTe 99 2008-09 |
400 #ETH o g1 § | e qTAhl & =gl
T Gt TET ST AT & | [T & dreii 9%
TOT F T I | IATET 98T g Faih
IS o qrdl § Hi A8 /7 § grav g
| SIST SATATEN I T GLIE Td T AT
g1 oS W =9 99 " E w® %
ISATH® L0 & | e F IATET 2l
BT 8 | T8 IcATa § Fhg o+ At faem &
e T T wr g | s F oo
AES T JIAT T a9dT o7 @7 2 |
T F IATed | 9 AT IS ¥ AT ST
T2 § | TIE & HEe | T99 H G

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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STITEd FT HAgcaqul &9 gl T8¢ AN

T TSR #ht (39T § e |1 T3 ¢ |

R S #f S99 9= J9[TE &
T HIgTa & FFamt £ mgr arst -
IV T ATEl AT ST W@l 2 | T I
T % 52 T et arfear & " &

ATfeATIaET GIRT AEJT i I
AT U% AEqd AT FT a9 740 §
Y9 FIE ITAT FT LUH FHET 997 T8 ¢ |
RS ™t # Feavia ¥ foeme &1 e
FIe I TF AT 331820 & | =T &
1T qol 2 ¥ Tg 9 A<aTdl arged
g § YW IUTET FOIAT gl oWl g |
fheq AT TSI ST OTHIO
ATSIITaRT o FHTead TATH T TILOMH ¢ F
TH &7 % AAT 150 AT e st [shr
I 9% =g WY AU FIGH AT
T T AT TSI TaeT 9T 8 & | 37

FRauTtaat & Fera<l a7 LoH foranT e
T FAT § 3T Y L9H g Hehrersy
TRaT HedT RUd gnmE SEe §

Vol. 2, No. 4,
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ST g | FqAT § Srer § R sars
F¥ TATIAT JEqTad < &f TAT 2 |

TEqA UTer LI FT L9 IcATad T g
ramaT it ST FIET el ST "Er Aiv
FAt & Bl START § Ay off | = &
ATEAT F AT | et ST @t ey
off | Yo f9mr & srfesat F egqa
GTer TIAOT T TATS & | SLA-SLd oA o
TMFA T The STHIT Srad JgHT amar
T IEH Agqa I FaT | e 9 wd
FT AT SAT(S A % q18 9 Femr &
FH A 9% et sl 7 @ |

9 a2 g U YO AT gy atrefr
TS Fra-aTeA= ITHLT, T9H e F i 7y
T e wferera o ATl F AR w T
T T FUFI Al AT IS die 77 | T8
AT T T ™orer F A1 T I F=itE
T 1T I AT AT F2A & o0 #°g
sterfera Fgr o &g § AW gy e it
&f 8 ATRATSl &l ATHT TATT FLeA & 0T
sterfera & @A 73T g | 39 AT e A
T UL Bl AEATE HATH IR Agqa ol
AT AT " ATHRLT qTAT AT s qea<r
FTAT HT ICATad T9T Bl T T |

YOH HIS AT F JEA & 91F T a9 |
FTIUF AHSAT TRl It T | 5T =T
T FIAT TR AT T Tg g a1 af
Y AT AiGATH L9 Hie Irad FT AT
Ay T ArT T BT g /T B AR wA
FT ATAT 5 F 10 T I ATAR FHT
TRl 2 | arEd @it 7eg ¥ g a9t e
T FlE ITA9 F GrI-a1 Ival gl H

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Tqesil TS AMTRT ATA IR 3T TTH FL g
g

TOTH ATTAT o RiaRtT 3fiT dehfa § HaT-
AT 8 | Y9TH STTe H AT & 99E i
FTIF TTAgrd &7 & 3T Loq o AT T
THagTe 1547 Tat H AAT AT QT ¢ | LA 6
= & forw y=fera ot o= T
YOTH- AT, IEHIETNT TETE, Maadd
TE, A T T AT i fafersar 2
STH § AL {IT 9T Al S [Atrear

gl AT & TUIEIT fT HiEhfde "

TSI ST ToH Tl il Iehe faferear &
FAE | TG LqH AN § iy =1
AT g |

fﬁ—a@r%a&ﬁﬁﬁﬂmﬁw%&mwﬁ%
TATAT g & T & | Feald 3T T AT
U TET G Ao TISTATAl S gl
qAMT RN & TqF TIH = 939
T HEGTE T 3 | S Aeelaredd qah

T 9T IO FT OTATT AL I

TaFTATS ATl 3T ATSaleale Hehe Y99 o
F foar g | TaW TN A FY WH F
3caTed | ot e R g

Y9TH IR AT o ATHIOT ST FEal o &=
H TR 7.56 Fferas &R &7 TSR

Vol. 2, No. 4,

Issue: April, 2015

T&TT FAT § | IAH | ATTRaL HET

TS & AIF w9 ¥ fUgE av ° 99y
Ed g e afgars € arfaer 8 | =8
FT &7 d% 9% 19 § df=a 99g A1
T TSI 3T AT FHHTA T HIHT (Hear g
| TE AATAT YOH SAN | Hafad 60
wfaea wfafataat ardfror afgsmsi g
TATE 6 STt & | AT 7.56 Ffea=
AN oW I e fafee
UGIEIERIE ER S

s ® Yo IUTET ® 14.57 qiaerd ST
IR E AT D 1 G T -
T FST Y9H IqTeF ¢ | 99 2011-12 %
T AT F AT 23230 HI. =T FT
IqTeq fRaT & foad 18395 #t. =+
AT T9H T 4835 HI. = ATAT W9H
ATHHET & | Felleeh, SATeT Ta9T, Tfer s,
FHAATS 3T TFH-FeHIT § AT 9
FT T I 9T IcaTaq 7am Smar g
AT AT § Fg YWH FT gE9d a7
STHAIH & | Fg Y9H HT START (FRTH
28, 733 Y. ) THEF IcUTed o ATAF
BIAT & TETerT Ffaii=h WiRT ST 3 ST
5,700 HY. = L9/ T g, &l IId & q1<
9T T & AT T ol STt 2 |

T, TET S 7T X909 T = TSITaam g
TSIt IcaTad 9T | FhaT STaT 8 | 372
IR G T FTEAT LTH (3TTET ST L9TH)
FET SATAT g FAIH T T qX 9T a9 &
STE B § | TEN WH THE wW
ANEE, SNiEeE, g, weavee s)

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Aifeer & Seurfeq fhar oA g T
FATAT HETITY, T T 3T e T2
T T AW H Bl T T ITHRT I<ATGA

BT 29T, I T, FHH 3T HATAT

H TEaTd qHY AT AT FohaT ST 3 |

“ " “ “‘, | D L
TEqd Hrel &l TS «d ¢ rfardt
T LW T-Aea Y9 I § qa9g
g 3 q=F X 9¥ qara? Tsdl % Tgrel
TATRT | qTIT SATAT § 29 arar &g,
9. ST ST AT el | AT g umr
STAT & | g YH & ATH & ST S0
Tt 7T <ore fafere /% u% sew # aran
STTAT & S Fg[ *Tet § a8 FeAr gan g |
afsasw #al, oI+ "@Fe i =AY &
THTa I 90 § Rrde & FHTeor a1
I ST AN 3T A & Fel Fiaeqet
#T Foig & g 9 aul & e =i
A AT g 2 |

T WA o Sfree | T &4 797 g g
FUT H g AT eI 3T T AT

ATHS ST & 47 21 i oft e et
7 foret ® Yo & AT & foer @y A
AT & | YO IATEA d Few erHT
FIST U qeT 37 &7 g S| Fae7 &
AT & | L9 IATEA FT e Feiw
ST € | T9H IeHTa T 39T a8t /AT
T Y ITT 3 & for0 Y9 IcaTes® Sl
T ITAA gidT gl L9 ITITa FHiY e
qH Mg IANRT ¢ | L9H IAEA AN H

g

—

o L |
IR ISt T SN I g farT afger
T qET fhareaTy 8, Yaw e T
Gret ¥ WAT FEAT; FFT LUH *F IR 6
o Yo Fie gremT;, e e
e % forw e & G, 8T sex
FIERT T THERO S 3, #EAT, =1
T AT, AT, TRt 3w q=m iz |
YIH ICATET UH AAT T o7 &7 g,
Sed T (Ro IATEA) ST SRl
TRaTReTT oTier grd g1 ATed &7 Y9
FgT IATaT | g § @@ &9 g | 39
I & HII-ATT TEAl AU TS

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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AT, ST L9 UTerd i< oo &1 ey
FUE o THT F FUTETT TATAT S |

TIW HT qoF Jgd AfAE g Ueq T
ITATE il AT FH g ST 97 & T FI=T
3ATEd FT Faer 0.2 Tfaad g1 ag i
HEed T GeAa T8 I8 T FLdT 2
HIT Y9 o ITATET § AT T THIAFRT
g | T2 F(T & H THATT TFhal FEA g ST
30 o=t & fiax 9fawer e Far gl
YOTH ITATeT Hegedqul e Bramshet &
®T § IALT 8 TS 3T & AAHAE® AN H
AT AT ST LT Fih TEehT
TROE At FEr grar g, qAredi w
T I Tk AT gl TE AT T &
fram & fow Sues gar g Eewaar
HHiT & gre THA gt & o 9
Tg AT FE™ F T g daEy vaEH
FLAT & ST T 9¥ & o0 =97 qfaw &
T TSI T g1 Far & |

g=ar {5t o rteardl si=re grear § Yo
STATE & Yid Rl &7 AT Fgedr ST
BT 8 | TT F ATSATHT 3= o FoheTl &0
LI ITATEA o I AT d haT 8 | TE
UF UHT TSHIT g S FF aRT § Afas
STATEA 3T & Fored Rt FfT T T w9
AT T L9H AT o AT i AT
Afer &9 ¥ T2 8 | T TSI o & |
TSI ITATY a1 ST BT ¢ | FTAAT A
H ol 9% FT FUF T FAFETT FHl AT
FT AR T ATeF AT AT F:X W@ 2 |
STET U A Gl § FhATE & § i 6o
FT & TS I T STTaT AT |

Vol. 2, No. 4,

Issue: April, 2015

AT AASL (AZA) qTGT T Fideh qTA
¥ 6 91T ST of T & | U a9 § 3

I Fed ATAT TAGLT (MZGT) FT 9reT
TOH F AL (eAT) AT F for e §
FIEA (FoeAT) H UF 9 H FUF #7 25 F
30 X &Y & AT AT g | T FHAA
T SAYEAT ALY TTLT TA07 F STET AR
AT E |

YOH e I, TF FIU AT FelT
IR ¢, ForeH A7 srefeaed T & A
T AATIEF FATAATY g | TH SANT hapel
Ao ® sgw qfEwr FyamEr g, #=it+
YW T €T F LT AR T @iar
STAT & TAT YTH & T FHT ATAET: 61
gfdera sifaw qea amug fFamr &iw
AR T Tgd STAT & | T GTer st et
S Y9 & AIET & AT H AR a9 7

.

2 mswﬁmwwww
T 0 G | S[eT L9H i 91 |
g At wfafatedt § &t s &
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FT 60 FrEar qigaTd g | YW I,
TATALT & AL, TAT ST TS =7 ATAN

arfer wfafater 2 1

fIree 9 qusl &, W &1 Y9 ITad
LT | SITET g1 AT 7, ST S THE e
ITITa g3 F¥d ¥ AA =9 997 faea |
T F 98 FEd Hed A AT TG
TeqTeE & | A 2009-10 F TEET 19,690
T ICATEA AT T, ST AP 3<Tad &l
15.5 HEEr gl W <9OH F qa9 F2T
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Community forestry in India: schemes and conflict

Vikas Kumar
Department of Silviculture and Agroforestry, College of Forestry, Vellanikkara
Kerala Agricultural University, KAU, Thrissur, Kerala 680656, India

There is no shortage of places in the world
where forests and their resources are
subject to acrimonious, even fierce,
conflicts. Across a range of jurisdictions,
community forestry is one of the solutions
being promoted. Community forestry has
been widely interpreted by different people
in different contexts. Community forestry
contain the common perspective that local
control of local natural resources helps to
produce multiple benefits for local
communities. In 1976, the National
Commission on Agriculture in India
introduced the concept of Social Forestry
to encourage those who were dependent
on fuelwood, fodder and other forest
products, to meet their own needs through
various activities, in order to reduce the
burden on the Forests (Arnold, 1991).
This concept was further refined by FAO
in 1978, by defining community forestry
as the programme which intimately
involved local people in afforestation,
irrespective of the pattern of land
ownership. While the traditional forestry
covered the protection and production
roles, social forestry was intended to play

the social role. Community forestry is

neither a new concept nor a new practice.
It represents a traditional and longstanding
approach to managing human interactions
with forest lands and resources, common
in developing regions and among the
indigenous societies of developed regions.
Community forestry is more collaborative
and participatory as it frequently involves
multi-stakeholder arrangements and seeks
to incorporate multiple timber and non
timber value, as well as different, indeed
competing, worldviews and knowledge,
into human decisions and actions affecting
forest ecosystems. It is also considered as
a way to mitigate conflict over resources
and territories, empower communities,
implement ecologically based forestry and
environmental stewardship, and restore
community and cultural links with local
environs (Bullock et al., 2009). There is
growing recognition among community
forestry practitioners and researchers that
the hopeful idealism that at times
surrounds the concept must give way to
more systematic examinations of actual
experiences and lessons learned in various
institutional and  physical
(Donoghue and Sturtevant, 2008). But

settings
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community forestry cannot be everything

to everybody. Implementing community

forestry in policy and practice is complex

and difficult work.

The main goals of community forestry

are as follows:

VI.

To enhance local control over
decisions affecting forests deemed
by communities to hold unique
local significance for economic,
social, and ecological reasons.

To enhance local economic

stability through forest based

economic development.

To enhance sustainable forest
management through improved
stewardship and  ecologically

sensitive forestry practices that
respect multiple timber and non
timber values and protect cultural,
recreational and aesthetic values.

Provide long-term opportunities for
achieving a range of community

objectives, values and priorities.

Promote ~ communication  and
strengthen relationships between
aboriginal  and
communities and persons.

Foster innovation and advocate
forest worker safety.

non-aboriginal

The following barriers of community

forestry are as follows:

VI.

VII.

VIIL.

The people may not have
ownership or control of the forest.
The community may not be
interested in maintaining forest
cover, preferring to clear it for
agriculture or to make money.
Communities may lack the
technical skill to manage the
existing forest or to plant new ones.
Communities may not have
sufficient capital to establish viable
processing facilities;

If they do have rights to the forest,
factions within communities may
exploit others, or the community as
a whole may be exploited by
outsiders.

Participatory decision-making can
be cumbersome and unwieldy.

The concept of community forestry
on degraded or logged-over land
may be acceptable to powerful
interests, but it may not have the
same level of appeal when applied
to primary forests.

The outside agency that is
promoting community forestry may
be doing so with a particular
outcome in mind, an outcome not
necessarily in tune with the wants
and needs of the community in

question.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan

Vol. 2, No. 4,

[ssue: April, 2015

Despite these and other obstacles,
community forestry also offers opportunity
and  resistance  from  conventional
established interests, there has been a
resurgence of community forestry in
developing countries since about the 1970s
and this growth is a part of a global trend
towards increased local control over
natural resources and benefits through
community based natural resource
management (CBNRM) and signals a
global movement in forest governance
body of

multidisciplinary evidence now questions

reform. A growing
the sustainability of conventional forest
management based on top down decision
making, technical and market based
solutions, and sustained yield policies and
2002). It

implemented in developing countries and

science (Roling, has been

it has been successful in its aims of
sustainable forest management, climate
change adaptation plan of action and
securing socio-economic benefits for local

communities (Roberts and Gautam, 2011).
Schemes of Community Forestry:

Community forestry included a wide range
of activities such as growing trees on farm
bunds and roadsides, developing woodlots
on common properties and collection,
processing and management of forest

products by involving local communities.

Realising the problems of poverty and

unemployment  closely linked  with
denudation of natural resources, scarcity of
fuel, fodder and timber, the Government of
India in their Sixth Five Year Plan (1980-
85) aimed at generating rural employment
through social forestry and thereby
reducing poverty from 48% to 30%, which
was further intended to be brought down to
10% during the Seventh Five Year Plan
(1985-90). In 1985, the

Wastelands Development

National
Board was
established by the Government of India to
promote the production of fodder, fuel and
minor timber on wastelands, by involving
local communities and voluntary agencies.
Important  social ~ forestry  models
formulated to achieve these goals were
rehabilitation on degraded lands, strip
plantations, farm

village  woodlots,

forestry, agroforestry, homestead

plantations and decentralized nurseries.
Newly established State Social Forestry

Departments were confident of

implementing this programme, in view of
their strong technical expertise and
In 1990, Social

Forestry Departments had great difficulty

adequate resources.
in mobilizing local participation. There
was a wide gap between the assumed
problems and actual realities in the field
(Shingi, 1990). As the work plans were not

based on specific ground data and
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ecological conditions, the proposed models
of social forestry were often found to be
inappropriate. However, modifications in
the project designs and implementation
plans could not be carried out because of
rigid rules and regulations. These schemes
could not register the anticipated success
because of the

following reasons:

community  woodlots,  decentralised

nurseries, energy conservation, farm

forestry and strip plantations.

A. Community Woodlots: Development
of fuel wood plantations on community
wastelands was a major programme to
generate employment for the local poor
and the landless, while augmenting the
fuel and forage shortfall faced by the
community. Many of these projects
had failed to progress in terms of plant
survival, growth and  income

generation. In the absence of effective

local organizations, the programme
heavily depended on the Village

Panchayats, who had bare minimum

staff to manage these plantations. As

the area available for plantations was
very small, the supply of fuel and
fodder was also inadequate to meet the
local demands. As the community
plantation activities could not motivate
the local people, most of these

plantations were destroyed within a

. Farm Forestry:

short period after completion of the

project.

. Decentralized nurseries: The primary

objective was to build up the local
capacity for assured supply of healthy
planting stock materials of popular tree
species. In the absence of well planned
marketing arrangements, the
nurserymen were totally dependent on
the Social Forestry Department for
selling their seedlings. As a result,
farmers had to discontinue their
activities immediately after completion

of the project.

. Energy Conservation: Several energy

conservation measures like promotion
of improved wood stoves and biogas
plants did not achieve the expected
results due to poor publicity and
awareness. The poor response was
also because of unsuitable designs of
smokeless wood stoves which failed to
save wood.

It was the most
successful scheme wherein farmers
established plantations of eucalyptus,
casuarina, poplar, teak, etc., on their
agricultural lands using necessary
inputs like irrigation and fertilizers
with the hope of finding a suitable
market and attractive price for the
produce. However, the project could

not get adequate response at the initial
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stage as most of the illiterate target
families feared that the government
would acquire their lands, after the
establishment of trees. The absence of
any marketing infrastructure it was
difficult for them to find attractive
buyers in remote areas. Obsolete Tree
Acts imposed by the government
created further obstacles in felling,
transporting and sawing of timber by
the growers. This forced them to either
sell it to the middlemen or delay the
harvest.

. Strip Plantations:  Saplings of tall
growing tree species were established
in multiple lines along the railway
tracks, canal bunds and roadsides and
the landless families were involved in
protecting them. This was fairly
successful but the incentives offered by
the project implementing agency were
not adequate for the beneficiaries to
devote sufficient time for protection.
Thus some of these trees were stolen.
In the absence of clear directives from
the government regarding the sharing
of benefits, the participants were not
allowed to cut the trees.

Conflict of Community Forestry:

The conflict of social phenomenon
associated with community forestry is

not a simple case of “where there’s

Vol. 2, No. 4,

[ssue: April, 2015

smoke, there’s fire”. Conflict during
the initial phase of community forestry
is not unusual, nor does it point to
some fundamental flaw in the concept
or foreshadow the imminent failure of
local organizing and decision making
effects. Rather, conflict can be viewed
as a symptom of grassroots democratic
processes  working  through  or
transitioning between developmental
stages.

Community  forestry can

indicate the existence of local
frustrations with the nature or rate of
change in a particular place, and
hostile groups searching for a way to
keep certain people “out” or maintain a
fading way of life, which is of course
an exercise in futility. Community
forestry is not a way to half change but
instead offers a way for community
members to learn about and understand
what is changing in their forests and
communities and why. It provides a
collaborative strategy to better adapt to
and navigate unwelcome change in
order to sustain forest communities
based on the broadest range of local
value and desires. Communities
engaged in local organizing and
deliberative  processes have an
opportunity to collectively formulate

shared understanding, values and
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experiences that form the basis of

community identity.

As awareness and knowledge increase,
there is a basic human tendency to
question what has previously gone
unchallenged. There is the potential
that community forestry could generate
cognitive conflict by creating public
(cognitive) awareness, and building
expectations that cannot be met. The
realization that some problems cannot
be solved by community forestry
because their causes lie elsewhere in
the global economy or higher up the
ladder

agonizing. Community

administrative can also be
involvement
could create

therefore, positive

cognitive conflict, challenging the
status quo to induce creativity and
innovation and to develop new
opportunities - some of which may not
be based on logging or the forested

landscape (Bullock and Hanna, 2012).
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T WEIR (Probasis) o™
WU, AT WieER O B d

AT WU

U R IMYOT YA, BeldTeR
BIE 99 g&T Yol 9 el Hlerd
Ui gFieR® fds (Insect Pests)
3ed. I A BRI oArsAT J&

YSITCAT JhH DRl 3MGedd. g

Ul ASATE SATa—Yoldl N

fhed=T digd 99 gef Uil d
o U BR - AIGAT  FHIOMA
JHATT BRATT ATGdATd d Ul 8T

Udh BHIGRE fbe (Insect Pests)
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B/ SR ededT GGl
HAURIR J&T HATIo] 3cad Aot
3Med BRY & TPl Haligd Ga—Al
BAMES WA HHT gefidn
TSNS BR AS] BERRI
golladrd.  |HelITeER
RIRCREICTIR CC I I CRYI |
TSl SR gl ST BT g

dIdidxvidI

HRT  Fbd, WA AT QAR
EEICINICIINGI G K RIN I ER N
SIOM—AT AIATEROMAT T Hed B
HEZEIES

IRATT HeluRaR=l UhoT 1504 9
Uell S SII—9SiTcl  3fT@ad.
TIMY UReH "R GeAurERil
WA SR ol fafderdr smes
. URTg eres Sl Uy o 1931 H
YRATel A U9 9 fagd Irsard
177 HAUTERTE Yol 3TEa
AT Ioed Dl 3AMe. Aax fafder
153 et

BRITATG IS feTureRi=n fafde

1°1%; 111 e LY T B T S| S | S

2007 =& fdcd AR e U<el
J BIETE IS HE HelureRi<dl

o\ L N
[chcp  RIRASIAI

177 USIR Mewd  redrar ey
HISAT 3T,
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TRRIT IO MfoT foball WhRam
BAURERIET UGl JMMSBA AT T
Ueh e Arfedl s add el

qET QM. AT BT 3937 AT
T WRR, IRIUIICH], YD
MOT gaIRIMYT &, awd IfEareh
PiAF ST AR AT HIST YT
RO et TS AT R fafde
BHAYTERIE Ui A@le 3w
RISl Afeer o 2010 T #
2011 wia f&Eor FHRuard 3.

foeror HRugraTdT ddhted! 8:00

11:00 T weamwred! 4:00 o 6:00
qroidrl Jos  IaSuaTd 3ol BRI

gATd dodl G SIRd eluiRay

qfea aradrd.  fafdy  merureR=n

Al 3o HRUITES]  HIT]
HUGTd 3ATell. BIe! BeureRi=T fhed
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et (Insect Net) 3 uwsHA

MDY el drevdl IR0 70

] TR gRGIs ° fARefor
HEd AR I Iew  fafdy
bR fhed IRASAT fhos oS
T Bl Al PIEl BAURERIE A5
foecw fowrman fdeed dev e

SacdT  Teledl  fafder  derareERi=n
Ul g% Dol el AR
HAYTERTEl BT TSI H&aT g
el dw1 urfeell el garaw il
faAIiSTd @el el & faWre g
UHN 32, 4 AERYY  fdhar

SIRTg—o& uifedt detel (VC-

Very Common-100 duerm <),

ARl fhar SIRA deé1 - Urfee

Tetel (C-Common &50 rs 100

Vol. 2, No. 4,
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gal), 41 del uiigd el (NR-
Not Rare &15 < 50 d&1), &+
FHI daT UTfeel et (R- Rare 2 O
15 d&1), BRI HHI I UIfdedl Ielal
(VR- Very Rare 1 d 2 d&I)
uTfee elel 3ATe.

3931 RIERTA TR
BIUTEREl 66 UGl 47 (Species)
SIRT (Genera) 3T 5 %o
(Families) 3fe® el gAMY 5
S AT YBR ATed, Uiuelisi=er (5
gorall), URSl (9 U, fhfers
(25 o), RS (18 vord)
for EUIRST (9 Uomall) =1 il
PHROGIT 3fTell. sAHY 24 (37 <ah)
golral oRaa o (Very
Common) 16 (24 Tad), AR
S (Common) 2 (3 cad) &HI
g7 (Not Rare) 18 (27 <dad) HHId
$ do1 (R- Rare) 6 (9 <I@)
®BRA HHI JT (Very Rare) fesger.

I BT 3fSTT B, BIET DINCR,

BT ok, ofF- Ul & C¥R,
WO TR, G SHIoTY, hiuA
dUS, PCIwHler GIHT QNAT BT,
PEF I Ial, U = 3T dRIFC
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BAUTERT™T Yol ST SR
(Very Common), YHTOMT Urfgedr
SIoldol, BT HINAM, U TUls,

SIS TOlUally, ollsq & 9 HiAd

dee€  OMSdl  WENUAT SN

(Common) YHIUTT 3fTEddld. DA

RIST 9 UM & AT Yol Beluray

$H1 do1 (Not Rare) drfgedr el
T U=, ool 3fd &, S WIe,
Wee U Al 30T e WhIR
Ui BAURER BR FHHI BT
el AR, BT BIed R, HrA
IRM, I U=, =fd Ao T D
AR YOI HAURER BIRE
FHHIT 4 (Rare) deT MMadell 3ATe.
[AURIRIT B8l USll ¥R
BUGE ORI AfROgT d
ISEN Aig=ITaid IESGIG
qTaRATS AT

BAURERIE R

goardl A d s Afg=nd
HRY HoAT YA fIHdrd. sgme
57 USRI GolUREy Had AT

BT UTadTesdrdd foadrd. Saxem
dfeciark O SR =|oroa oS

godriredl Afeward Al A=Al HHl
P BId WA, SMEl g HhgdRl
A= I GRAT BR HHT Bidl—
BIdT R IgIedld Il G BhIR
B WKL BIET IS
RATTER ARAE wro (aer)
HIIE] 1972 7Y FHIAE Dol Telol
Totars, fEAE A, @ =g emfr
UM & 1 5 USdEr HelurEy

bl |

ST BeluERdl AT Bl BId

e, AMal R SHTaTel drgd el
PO, AUl QAR TReM
ARTAUIRATS] s dleul,  SifTd
IOMEY, "R AT WS A
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BV, I WOR G AP YR e
e HHT B0, IET AR BRI
Aolide HROT AT Yo diexdl
NI ECAU G RICES I S CE CI B G
PE] FAURERT UGl R §H®
UG I BIUATE] AR 3TR.
HAYTEN 3] GIERUTATS] BRY
AMEID AT BRI HAURER
gIArEReNd BN YREAdATaT  Ferh

ST AT

JdTed, R HEd
DHRATT IATMOT HTUSIT YATARVITAT FERe]

g GRfara 3adia. garge I TRETvl

FHROT AT NMATTH 3R,

R AARETHT N Hdd DI,
Aerford RS 9 | 3 @
Il R gax 9 W
SAUINTS! Adel oA T
[AURERI Teb i A5 Tefed

Vol. 2, No. 4,
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AT WRRIA B SIS 9
AT dRerd argul 9 e
q¢h YU Sgel TR HAUTERIATS]

Uh AR s 9 WRigd W

I Oilgel.  AM@ 9w
BourERe] fafdy goireie wvero g
HeMET BT Agel.

(frga erwamaTaRerar ene u=) Tiple,
AD. (2012).

diversity, relative abundance and

Butterfly species
status in Tropical Forest Research
Institute, Jabalpur, Madhya Pradesh,
central India. Journal of Threatened
Taxa 4(7): 2713-2717.
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dHPd BT Yy Ud 0T SU

S 4l 91 HsmH
9 ®lec garT
SWihfeatiig 9+ AT LAY Sdelyx

o sl (Isoptera) IR FHa
CISIAEIS]] (Kalotermitidae)

IrsAeRfAfest  (Rhinotermitidae)
aqr  RMAfefs  (Termitidae) 1
I gonfadl <Me @ A W
UEAl Sl © | SMd 3P UdR
P U A BT AA UAd D
JHEd s 2 | §H ARGl B
AT 91 I BIfC BT Bl 2 |

¥ gficdpior | &, del @
STel, BT Ud HIORRI § & T8
dufed $ARKT dbsS! AT SHARC
dhS! & A Bl CHD B gRI
gfaqy 9gd &fd ugars ol 2 |
IRA (S090) H AFNE & gAl W
THE B FISIClevHT OGS~
A ST BT BT YbId grar 1T
2 | SHhl BT BT JAT S Ud
fIga 89 & @R g1 AEAT A
II—91T R FROR A Su™
P T BT AMALIhT & 3R Ty
SO P B gRT BT TS & bl &4
fifaa &xa o A% B Adhd § |

d¥W® @ UgaE Ud S9d &fa
P ghid :

<Hh P ASHS VT P Bl B |
ST &6 § ol 3Ffiare, e
R & aRds, =@el &= 9l

qET T GlAaha Usi== 3T Ui
S ® | U9, ofd, g, gRew
qT Ry PR a9l B B |
T UG Ul URg IMHR U Y
H9AH B d 7 | oW e @t
IR UReEf Bar ® | g
B 99 8d & | R <ve sfae
dHe & T Bl B fbg S
INIR® AxaT # fafd=ar a8 S
2 | 39b INR BT IMMHR ABd] B
aWen ghRear gar & | 3
Frsfcoiipa a1 Afdger 3R afea
Tt 9 wgaa g Afrdg Bt g |
S 9 fawred aRer gared sme

Y3 & IR ABAAYdD Beh Al

=
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TG SIfSpaR Wi @ STSl qe
Bl ® JHdad Ugardl § | I TSt
HI A W SW GFET FH I & |
T ¥ Bed digd WUl B
I D W M W B
THDT D YhIY dlel R IR gdal!
et & wd f e 21 9= w9
q ISI<leveyT  §  HISBICYAET

(Odontotermes, Microtermes)
ST & Uil @l efd ugEndl § |
anfefer gfte A <Wd & UBR Bl
AHS! B MR JHAM UEARN B |
EERCERIRCHESD IR I SEEENIICE IC
T & WU H JAT R{E Abel H,
el g Al | Edl 2 | B/
SHBT BT I AIS ddel &1 Bl
2 | gafely ddhs! & IR /A @
ST ST M © | SUH S® MBR
g A <l & fHed § Ia @ o
T Bt § 99 9 Il il 9
qTeR Aderd & a1 S9d [RdR &
PR A T | e B G SHHA
#, AR dHSl H GR-§R TP oIl
g | 59 e @ el 9qE, geat
3R T Bl &, 981 <HS B YDy
Af¥® BT & | <MD BT &l oI H

YT ST FhdT 2

dosl farft (Wood Dweller):
desl H @ 9l dHD
HolleHIfeS! deddl & | 59 SIfd
D HD BT e THI T TRE A
Aws! H B AIAT Bl 21 A A
H el A7 AT AR PR 8, <Afb
e} | VAT S A8l & Uil & &
S ddhsl H CHG b AT B |

Vol. 2, No. 4,
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Ths! I d¥e & SU 9 H g
T T |

el dpsSt & 81 a1 A9 -

39 onfd @ dWe el dder H
S B A YIY BRS SHH A I
Jard & | ¥ P Abs! H BHIAM
Uh S T4 TEd 2

& dadSl W) B arell dHa ¢

GE ABS! H Yol dlell dHd 38!
& bl TR Tl IO IR ST
T § | [IfdlevEw v
[Feievary AME S @ dFd
dAde] H Al PICIR dAbSl D
BIC—BIC ghs a8} Bodl 8 | X
HRUT IABT A YIIER URT SIATST
@1 AT |

Hf fardl (Ground Dweller):

9 ST @1 dWe IAeHicEl d
A o § o & | wad
dHe B e A Siaa fear
Td UoHE @ forg R sawd Bl
2 | U BRO d AU g g H
g 7 | A FErl dwe de
U H G T Fhd © —

1 & = e 9l e

(Subterranean termites):

s oifd @ d¥e ARG, B,
SUfH®l Ud 9=l &= W 9
UHR & Ul B JHar ggant 2 |
9 QMBI BT OER AT IR W
IR ¥ fewrs T8 <d g8 feT I
e I [ H T T |
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dad dIR HA drd e
(Mound building termites):

9 O & dMe Y B W W
Al BT Had AT BRay 7| RN
qdl Ped T | 9 TR A B
foIU 9 3T @& H7 IR MU AR @
SUAN PRl & (STHR,  2000) |
grlSicievayy AM® S @ aFdh] &
i g W IR9 25 Hex IS
ds B T | QWd B gEl
T T—3TeTT 3MHR U4 A1 & &I
| ¥ & d9a @ ofd iR
o © fb oIl Sfa e UoR &
gRRefdel desad b WfEd ®
(@4, 1961) |

HRed A AIR B did <Hb
(Carton nest

building
termites):

39 S &1 <& odIdsl 1 IS WX
YR g Y, ddSl b Ths Ud
ficdl @1 Al o I
TR TR BT & | AU sl 4§
<SS BT UDHIT Y T BT & | 39H
e fouar dael ¥ ve A1 @iE
PR SUD SR fAel @ "

e oY 91T & |
Sfig gTRRerferat va Sfias g9 -

g OHE B A I8 did hIEd
Aehel 3, s &ffe wuiar. arim
ST ®, 9MIfie dle B | T8
BTl TP V&l & | 59 MU

i IH UPR BT gHET BT T |

Il B IR W 5789 I 9 Il

Vol. 2, No. 4,
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g | S\®, KU 3R uoa R
qrell 9 YhR B SHb B |
AR <& B dlERmmerell 9 B_i A
JHaE uygdrh | Ryurdl e
P! el b U g9 I Tl ©
| S9! ARHAR Tl H Up B
G-I Bl 8, S U gRiera
e g TR H & ® | IO
R BT B Yol HRAT & Bl 2
| A B e # R-d T B
P ST (Alate) SmdTeT # ARI 3R
Hevrd & | wefl 3= 9s 919 9 9
21 ¥ TP P USHT BRI drell
Shfaat & 7, S 9fds @ ]S A
SEIE . B IS S BRI AR )
P BT AT R & |

D WS PIe < 9 H G
q faved fev o1 \@dd €O 1.
goEeliel 2. 9=l | U@
goreiiel foTad T8y [T &1 R U4
ATGT Bl & | §979 9R U9 81 © |
3R O <Tor g 1 @Y s 4
ST ® | $99d1 odl 3Ffid1g, et
R, &g 9Rde, Id9 HR9
QN7 oIl GfdBRIT Yo [T Uy
ST 8 | §99 INR BT oA &ford
ISM 2] SUYad Td I T B
WRIE & IFY B4l © | U9 @,
IRl T euwy RIS aret B @
| Tl Ud fUBdl U@ SMedR Ud
W&y § FE Bld § | gad @ |qHd
I AU WM W FHT R §{o b
@ foU SS9 A B | SSH B
Y R AR R U g I Held
g | e 3 A= yonfoal § gea
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DI DI g TAT T H GH
S SR § | ScReldl bl 3a
ISM WHIG PR D d[Q Al Bl
TN PR od © AR UV SuGa A
@ @l # fdhe g=d ® o'l 9 Ay
FHETT DI WIMOAT B Hb | SUY
R 30—80 BOIR s Ufafad 3 d
aqul qd <l Nedl & | R s
d\e ST WM W [T o O ®
| NG RIS WYEd & [REe |
BIhR dHacl Uo+ o IRd © | U
S H U U B M Uiy STl
g | fbg dHa & Ho VAT S
g, [ &1 a1 dF IFR &R S
g W UY W ' | gl e
IR H IE @ IMHRES G &
Y AT GECARRA 8 O Al 39
AfIDHRT RAD UIe 8 Wd 2 AR
IBT TIITRRYT ST G BT BRI URA
FR QA & | IIRD USHD I
IA B 7, o9 [ qA USTD
D g B el & | U Agerd H |
ar A die S B0 ® 7 gad
S B FU BT € | UEE SfHD
B qEN IR FEEE & g s
UHR Ui fbar irdm & b 9 @fds
96 9 9 | - ST IR
FO—HY URGE B B | TADI
IR §L1, =TIl HIT dqrel JET,
BIC 95 A HH-F 478 B T
|

THe & AFE T H AR UG HIET
S B SuRYd /A B | Udh <D
e H 1 g b <Fe Bl © |
ST 9 SR Af¥e B 8, W

Vol. 2, No. 4,
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Rromdl <Ml B 9 Raardt 2 @ik
ST I SIfawRyd el &1 dTet
PRA & | D gRT AT GHR DI
g & SaReIdd dFd & SIfH®
T B €T | TP WY H
Blc—ds Ml o UBR & sfHd a7
=R B & | SAd] URIRG
AT fafa=T TR & dral @l
=TT 2 8 Bl 8, UEe dfd
S fb R U4 H1eT <91 8 UBR &
IMDI P YT T HAHG B B FHMH
g fog ST aiRe dReem #
fafrtar org ST ® | 9fNel &
INR BT IMHR  SIHBT BI 3ueT
GRS BIdr & | g9 brsfcuiiad
AT A iR FfeadT wefl 9wy
GF Afrdre Bl 8 | R 9 fawred
R uard SUe wHSll b SW
WAl qdF Bdh Ahd & | ATt
B &I BRI U FHEI I GfaRel
BT e | U B S H 3FTh YR
& AP TH & A UY 9 2

dAdbSl B W 9 TEEl SifG
MBI B I BT T Wi S
il H SH B B M < B
foru @ gew aawfd ud oig
(ASBIERT TG BTSN 8 & ol
ABbS] Bl BOH B dlel TolTgAd
I § | UATg 8% AAbS! bl el
g g8 9 M <0 g R Ryord
TP IC IR O © | 3HD Udo] H
RIUTEl <H® 1Y STeRexd ofdsSi |
G U BHAT dicThY QIHD] I
IR BT I B & | o9 I Rure
fl o8 § IR O ®, d sH@!
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@ HH BId B SHE THGI ®f
<8 9 UH W g Mdedr 8 S
ARl @ HRT Uele <al & iR
IR—ER ITPRT AR SAe  RUTET
@ Al H 98 Ol & Udh §R
ufeg W § RmrEl 99 Ty oar
BEF fdeT rue g 9 8 ST
2 | 39 M B WA HEd T |
S 379 GATATAT H 91T ST I8 ©
| SHPT IR W fdehel el
BMIM @] TR & BT & | 39 |9
RrarE—dal # 981 ST 8 | o
I BT & f Ryufzdl &1 de a=
CICEEIECa M R e G ] -
T Ul wehe WA o d ® |
g9 U HAWE W WET U=AH HI
gaaT @I <d B, iife ondl # S
Shar] ddmel TEar 8 S
NI BHA AR <al g | IE
TINT SERPB! a9 AT & dSiD
PR g T (H8IH,2000) |

dFP BT TG WO AdAbS! T
bl H ABIY AT Aol Bl
BT B | 3 el ERT AIerdl
H UrEE GIAAT ¥ A8 8 Ul ©
fbg <We & ured dF H WA
grersiia Sulkerd ved &, Fd g
Acgellst gured 81 ol & | a9y
ST B <D A IeH Bl Bl
I W@IUT BT & |

yHIfaa gorfoa -
HY, e vd arfrar e 4 F9l
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iY ud 9 UeR @ S U4
SN dTdhs! e |

IEREEE

a1 uefl /99 AquaT &

1. 99 SO /a4 & B
AU EHPBT BT FIFGAT DI A
PR o ARy | sFd  forg
FARYRNIGN  AM$  gal 0.1
gfaerd 20 S &1 5 fHell gar
UH  olex UMl H "
TR STAT d@RY | 5
ex g1 10 9 Hie 89%d &
forg ot & | aifgat &1 gaaw
T I I /g HO9 Th Hiex
TERTS BT T8 B IAH gDl BT
TINT PRAT 9fey SfeEl
FARURRIGR (5 fAell gar ufa
Sile} Ul § ©el §916R) 50—100
e} ' ufa 9l & REe 9
STABR Il BT T BN |

2. MR DI T Al W& Bl Bl
9 JUOTIf H YT BN | @RI
Uil BT B AU T YA B |

3. AUl IR &_d §9I 33l Bl
UhAd HRb € B oA v
| ufcqai onfe &I 8 9@ @ U&h
TSS H SMAPY HHRT §T ol
=M |

4. FARUIRGRT 20 33101 ufererd
I TR AR gRT ST
I BT BT AT B ST B |

5. FARURIRGRT 20 3.4, AT ST
35 $.X1. 142.86 Al &dT @I 50
Sex Ul fHereR a8 o @l
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IS gars @ Usel 10x1 HL P
FRAT § bl A 9919 & forv

A T fohar SIrar 8 |
6. TUlenefi| &1 dferal & s AT
FARITIRIBT 0.1 gfaerd

PT AT A7 3 AT 5 Al Tar ufa
Silex g™l H "iadr 20 Sifersit
QMR 20x10 WHL) UfT efiex &
AR T |

7. a9 450 BT FARURNIGRT 20 S.
ANIYAIRT PRAE ¥ SHD Bl
gITahR fFRIET BT § | e
JC AT WSSM  dI 0AUfIE
FARURRIGN 8l H  galdx
T I AHG BT AT B 8
3R (0T T gear © |

8. I ITTHU WM, TEIg H
frr U gReTO § FARIRNIGN
P JRNIGROT A% 20 .41 &7 0.
3  yfoed g9 99 Iufor
H Yafored Ul d <MDl B
gHg | g H YHGHRT g
T 2 | (SRR 3ATfQ, 1989) | 50
giefielig &1 dferat 9% gl 9@
21 UIe ol B, Bl 3Mu H HeTdhx
RET & SWid SIH HIAN I
SENES! Cr;\lc',"II%ICb gl ‘hl
fosdrg o) foar srar & 1 fad
iR a1 B 9 dferar # ©g
P " el @ el H
I UBR A Sar ® | U8
fafey +ft el & ool § <He B
gplg | g9 H g9aan g

gs o |

Vol. 2, No. 4,
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9. S W T dd 99 Ui H
yprer USRI (@8 <u) @i
AT W UG gad  Slfd Pl
JhSHR < AT ST Adhar 2 |
10. 3w od e ol
SURIGT PHIeATd dT BT YT o
P | DICARG el & IaIY
gl § 9 B B SR Uml @
Hod AT B S TR BT g9
gedl ® | zEd ol wd
R A B g9 gedr 2 o
diel R Al Heb BT gDbId gall
dql Sld DIeAd BT B AN
AT ATRY |

JCIEROT — |. A AT BRA Dl el
10 foell ufd @R 10x1 HeR &
e | SrerEr arfey |

11. 9TOTR Tard o fAwele,
RS anfe 5 fAel ufy ofiex
151 1 3 k= e 115 e PR R o)
STel |

12.1f%. 9 vd "R @ ufeq af &1
10 oflex U™l H Sdaddx 39
8107 B ST FRD HUS A BM
SHH 500 UM TS STl | 34
fBs107 B HE DY SR ST |

BT <@l T ? | (W,
2005)
q& -
e g&T 02 UfRd Ol DR

ST A AHG BT F0T g
2 | (3THR, 2000)
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o AN & Tl 3R BTG el
$ T W FARIRNGN 5
e & 9 g9 > W Ui
e UMl H fAameR da
ST AT SR BT PRI H
e oiad 9 dHel 9
g1 BT 2 |

W@é’lﬁ
THE B <A P Al b T |
AP ST FARURNIGT T

SSNIdl AM® ©dT BT YANT HRAT
T | 91 FH. SAE B A B
foTv 4.5 ofiex <ar wafw 2 |

BIOHRI | :

PTSTRT H P! B I G—GTG
Td TME ¥ 99| g MEER
g HRAT TIMRY| 1. AbSl Bl
Feel T &R S B folw SHE R
Dplc HAHC H I T3 IR AT
TR T i @ USe & SUIN
BT 1Y | 2, Exscal
frafig @ @xer @fev 3.
PIONR IT AT & S8 BT ATh
I P} ol dMRY | e o
STl AT FARURNIGII & 0.1
gfaerd g1 &1 ST aiey | 5-6
dlex 8ld ®Rd 10 Hie 83%d &
forv wafw g «iffeal & dwa 9
daida @9 Th Hiex TENIg B
foos PR IqH HDI
BIITSITTHISS FARIBIH hT 7T

BT YA HRAT ART 3T

Vol. 2, No. 4,
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FARIRRIGRT 5 el gar ufd oiiex
g § fAeTe) 50—100 ofl. O Ufd
Il & 39 9 Sadx Il Bl
T BN |

qq :

o Wgq §99 W U <HD b
afea g Ut # oW
dABel & Bal TAT e Yals
PRd waq Al & e |
PR 50 HIR TR TD Bb
<1 ARy |

e g9 M & WM W THH
@ GaTs 8F @ 918 e W)
FARURRIGT I ST 20
S AM® @1 75 oflex uid
T Me A F g IR
ST M=y |

e Wg9 & TRI 3R 30 A
drel TG 45 WH. TEN ATl
Gghy  SUAH  FARIRNIGT
$T 0.1 U (20 3. @7 5
fiell <ar v ofl. ue H# g
g 1R) Bl ST T2y |
dAES! B gA B U Aog
IR¥®, YR WH, Pielfm
AEAEsS, HNe  ® U
AT arfeu ar ufoRiEd
Uil @ dIdbsl B &l
SYINT HRAT AT |

deH -

Srefl, Al (1992). d€ gh AH
BRI S[@rel TS UeHersi

© Published by Tropical Forest Research Institute, Jabalpur, MP, India

31



Van Sangyan

Vol. 2, No. 4,

Issue: April, 2015

MRITT TeRUTSOIT 25 T BIoilgrd
RIS, TBYIGT U 9. 384

STHR, UH. Uel, UH §AR, T =11 |g
. TA. ad (1989). BfAGA deld
3ifth <RHTGCHA 39 Foplorew &S
SIS T7 BIVEY 115:10, 733—744.

OTgHN, TH. Ul (2000). WRE
gcHIAl  (Shidroll TS HuHC)
Ut AT 326—379.

HsH, Wo dlo, Ued, TH. WL U4
SHIIGE (1990). sHhac 3 |H
A SHICSSY SS9 BelfelT
ToR  gdde U 39 <P AN
3ISTT BIRVCY 116:3:206—213

A5mM, do  dlo, (2000). @ B
SMPR® die T SHBT 7o
=T 9y 7 fodd A0, <ERigd U
H&T 116.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India

32



Van Sangyan

Vol. 2, No. 4,

Issue: April, 2015

IATFHIR — MG cd dRIRHIR Rod — e =™

ST, =T eTAT*, ST, TSI FHT [T U 2. U, ATATeLN
SR T a ST HEATH, TTAL

o gfgar afae ', s e AT S & st e ud
STRITehT AT it TS, ST T e T a9 ey 96, TaaqL

el Transition zone

‘,~/' X
=
3 Buffer zone

Core zone

Achanakmar ® -

St fafaeadar &1 ggmEr e F 3FeT H

AT % AT Td FIIERAL HIAFHH

% dgd 9T 9<hIE & qI1E0 9 a9
AT FRT PAEIE F AATHHRATT
AT HEITRL F AHTheh & &l 30
AT= 2005 T T T TAT TAT 39T F
14 7 FTATEFRIT A & =i 6T
| TH TIST FT q&F 32T Sq fafaear
q qFIF &1, 9T 9 I iaed i
FTer TR T i TgaTH Fi¥ Ive
JTATERAT Rere =Jifud AT ¢ |

FATTHRAT-AALHIE A HLAYRT U

TAEE ST 6 do T Aequisd T

aEERIT Sd g | 3835.51 &
frft. ¥ %o =9 amEeear R &

31.90 Wiqerd &= Heawaer § JaT a9
68.10 Jfaerd Feiawg TsF | e
g | Heasaer & a1 et I # 16.20
gfaera, Rvst & 15.70 wfdera o
FAEE T & EaEE e '
68.10 Waerd amaT g | S0 STaehas
RS & % Tgd 7.9, % JHGeH T5

T Y9 G | aeq AT 9T Sl & |

AqLHeH TOX UF STAHHATL  HATT
fareroa: sirwefir orgt & B & oo
HIF T q9me & 9o @ |

T, AR, FTATRISEH, ST oMfe

Sl Hgcdqul Ug -ulel =q &9 § 970
ST 8 | THMU T 4T Kl A A9
TSTAAT T S{9 o6 Fgl Aar g |
ATTHHR—IFRHTDH JATRBIR
Ro@ <o @1 digedl IEIRGIR

Rod B AT R—IFRGEH
TR Rod 95y vyra & Rerg

21 oI & BETe TG Heuuey H

3836.5 fh0 Hi0 d% Wl T3 & | I8
Apd gdd 9off 9 R fdew g
AdYST Ydd SEerell & AR dd

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan

Bell 21 AP ™ I8l Red
IAMPHAR ARV & (I8 il #sd
BT PR SIF &) qAT (FARBd Sl
fo ufem Afedt =wqr, A9 @en

SR T I WA 8) & A W
IGT AT B MRbeh, IRIRBAR
RS & IBR S & i T ©

dor g femg, W9 9 R wygerl &
fog ufew e 21 W@t *s wEm
Rerg B |

39 qRIRTHIR Red & 4 9oR &

SWHEEST Jorre 99 U oI & |
fraeor @ gofurlt 9=,
IWhieed I I[&h YUl 99 9 I=h
Bfsra gofureh a9 9 39 3 YRR
Rl S % |

S fafeear @ s | uE
qaReeR Rod 9gd &1 998 2
Jgi faff= 9eR @1 a=9dfad &
M 7 ford §e1 9 98 SR
fIeRoT B B | I T 1527 USIId
D JAWAl B ggAH Dl S GD
gl o 317 dowise, 44
STAIBISS, 40 CRSIWIE, 16 I
ot 7 1111 3mgd ioN yonfot €|
JRINEGIR RSTd § el 324 ST
@ I Al B YA Bl ST gD
2| 99 Sidl H 9r™, Ugal, AR, Yd,

Vol. 2, No. 4,

Issue: April, 2015

e ygEaT | 9 9§ |

TRREIR Rod H =9 30 9 9rd
gg g o de-dm A7 e
gortferdt +ff il Sl € | | gei
P ARG $ DBROT 3G AIATER]
A srar @ e @ aui 9
feres A= H B & IS WA A
gl & fae H dere 2d 2 |
AT & G I dlell R FeEdh
yoTTferdt & — AToT, dIoT, a1, $s,
cifsar offe dr &g SR & TSI,
IRIET g BICT Mg Ui A fAsRd
B B U8 URl S drell
gl § 518 VI YoMl & S
f WioM, v 9 ey SUART &
gftc ¥ HAgayul & 34 IRIRGAR
Rord a8t & AR den wical @
UThfde,  JedfAs 9 enfde
3MATIHATST BT YT BT 2 |

UG Td UTdhfdd A & AEA
g d IR AR d9 & g
JRRGIR Rd @1 Wi a9 3
uigdi Soft | R@r T g S
T Ieed o9 fAfdeuar wvevr, Sa
fafqer gonfadl @1 eraifRie  fr=ran
del Urdbfcer 3IRed &1 F=md Ud
SH®T FAq SUANT T 3 M

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan

SHAgErd & offeie fadera H gur
AN & oY SUYad Tl BT GANT
Ud SFEe ®l Rieor ud gikieor
gR1 3 Td AEISTd I~ H
AN UeE &) A |fferd 2

. o o <
SAAlAnHI=-SH nen AT (XS4

FTSAT o dgd o [Saear & de0 &
q1g 0 fAEE w1 U ST @ S
2o 1 I S > B o o T
AR HT qFeTF S UF
AT FETIAT ITASH FHilT e TF AT
o 91 S fAferedar &7 gee off g
q6 |

TIGER RESERVE
ACHANAKMAR

eI FAMHRA - AHTheh
IR T TF A€ TelSe & &9
¥ FF ® W g | AAEHAE -
FHTHe® IEAIERIT oE & dJag o
A SEaT §€I9 il a9 Alee
(http://tfri.icfre.org) 9T 3IU«tsel g |

Togd SAh AAMHATT - FHIHH

TEERIT d & dga §ea g
FOT AT T FMEL, AATS ST Tl

TRATSTATEAN T FLT ST T TR

Vol. 2, No. 4,

Issue: April, 2015

e | TR ITH FHT ATH 35T Tohdl
g | g % 20 90 STeRaT &=t |
TATTRHATL-STHLHEH ITATEHRAT
Re@ &t oo #37 & =9 a7 | [
WOT g T HAIST q¥ed  #iY
HATIATT 92 T2 81 9T § 9 7 13
TS T gU AT U rdIewas TRITH
(THUEY) H ATHHRATE STAEERTT T
Sied & 9% o9 I @FEwr *
FMAMTERAT &AT & AT | TIAT

TEATT a1 THT 2 |

FATMFATE  IAMERALT ASAATT
AT o THT & 97 3T A § 99
feredaT & T % ®9 | ST S1|r @ T
HEHRECRERPIEE eI DI ]
2005 ® 39T & 14 o FEATEHRAL % &9 |
TATTRHATL-TT e ITAERIT e
T ST T off, T TH AT ° Tg
@A F =7 # foera g1 9 gfas
Al AHaT, SEedr 9 |9 BT IEA
TIA I FILO TH T AT Rt
gTRT d1F H BT g | THE ATAh
THAT AT TEA AET AT A AT
TAF  SE, S, adedadr i
SEASTAAT & It gl THHl SR
g% 3835 v fhewier 8, FoaH
551 a7 foherrdIaT T FIT Ui, 3283
T FheHler I T S S 2

THH FeETE & AT 9 7earet aq

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan

HEd TAT LAY & REHT T A
9 HSA TR B

FTAEHRAT & Said 16 a1 heArdiex
FT & AT FATSHE T o qererd
g | HTHE aTar & fawaw o dfEw

TAME 6 FTASE SRl gRierd L@l
Gt A 3 v e w
FATHHATL FTATERIL Al ATHA FLel
* dey TaehT w2 s § omaw 18
@ Fwar qt T2 g | SHTERe®
o Fa=T aF 16 el Te &if aager &
& ¥ 390 | AT @ GgAT L@dl
gl TAW e UF Tl ITAT S1aT g |
TH AT ST § TG T RN qHA
Tl gs, FITh THThedh TIIEhIL il

o, STAaTq HT GIeAd &f asig 7 ot

STETRY TgT ITaT g |

o : C
FATTHRATL ITATERIL F A9 d1d,

dgel, aATeEd, T, fger, =T,

=Hqer Afgd 325 YT o A=AATIOTAT T

AT TER ¢ | THH A9 3= Nraadd,
FIAT dAGeM, ATSH AT &Tfs T 2 |
grfeRar o #1527 9rRw
JSTdAT 915 STt gl =EH 317
FATRIZE, 44 TRETHEE, 16 e,
1111 TFRTIETd aTHa 8 | d8Er
TETSAT ATAERAL 0l AT | A A1
TRTAT B AT, d9, AW "qgd o
T, dg et AT sefa & U=t & =9

Vol. 2, No. 4,

Issue: April, 2015

ST B, ST AHAT # AT Swer #i

SAATZAT I FaTagX W@ | A3 Fid

VI o (o] s (ol o
ERSEEE U CHEL

NI, FEl SN, TET 91, &6l 31T,
FAT OTT T T T T 8 |
FAERIT % Qg 238 Tored a+d
T giefea g, ™md e 27
ST % AT Famed & 1 TEE
MM, FA, FHAL, TG, T AT TG
STASITTAAT 9T 2 |

FATTRATY ATATEERAL o FAINT A
AW et Feeafaat 912 St g |
TANT @IS W ATg-Hd H w99,
ISATF oS 9gad 8 | TAH Tgiad,
STeTeiit e T9@ & | JsA0=E @rsii
& T T Dl qATTIER TSATaTT
Tel OTs T2 3 | ST & qaTia® His
=T Jrear uHt g, S Ok smedhes H
qTs STl 3 | FERTE UF Teaveer &

TH HI<h AIAIERIT & Aqid (T ST
Tl 9TTeT, TAN S SIel, aAedraal
o & ST "ed w5 oo
SWERETT A AqHEE "I
(ETFEARAE)  FTAAT  FT AATAE
ST TEes a97aT 47 8 | T87 28
TR T A AT IS SATAT & |

{27, IS, STelt o1 e oo

2l

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan

Vol. 2, No. 4,

Issue: April, 2015

An overview of adaptive cluster sampling in estimating rare
species
Girish Chandra and Raman Nautiyal

Division of Forestry Statistics,
Indian Council of Forestry Research and Education, Dehradun, India

1. INTRODUCTION

Thompson (1990) introduced the Adaptive
cluster sampling as an efficient sampling
procedure for estimating totals and means
of rare and clustered populations. In
adaptive cluster sampling, an initial
sample of units is selected by some
ordinary sampling scheme, and, whenever
the variable of interest of a unit in the
sample satisfies a previously specified
condition °‘C’, neighbouring units are
added to the sample. If any of the newly
added units satisfy ‘C’, units in their
neighbourhoods are also added until the
sample includes all the neighbours of any
unit satisfying the condition ‘C’. As noted
by Thompson (1990), an adaptive cluster
sampling scheme can be wused to
investigate a rare contagious disease. First
of all, a simple random sample of people
are selected and tested for the disease. If a
person tests positively, then all the friends
and contacts of that person are also tested.
If one of the contacts tests positively, then
all that person’s contacts are tested, and so
on. Roesch (1993) used the design for a
survey of forest trees. Thompson and
Seber (1996) described some examples of
rare  species, rare diseases and
environmental pollution studies where the
use of adaptive sampling scheme can be
highly beneficial. The condition for extra
sampling might be the presence of the rare
animal or plant species, high abundance of
a spatially clustered species, detection of
“hot spots” in an environmental pollution
study, high concentration of mineral ore or
fossil fuel, observation of a rare

characteristic of interest in a household
survey, and so on.

In the present paper, we described an
adaptive cluster sampling theory based on
simple random sampling. Details of the
design with the notations used are given in
the Section 2. Section 3 describes the
estimators of the population mean. In
Section 3.1, the estimator based on only
initial sample, has been considered.
Section 3.2 deals with an estimator based
on initial intersection probabilities along
the lines of Thompson  (1990).
Improvement of the estimators using the
Rao-Blackwell ~ theorem  has  been
attempted in Section 3.3.

2. THE SAMPLING DESIGN

Suppose that we have a finite population

of N units with labels 1, 2...N and with
associated variables of interest
Y =(Y,, Y0 yy) . Our interest is to

estimate the population mean of the y-
N

values, given by ,u=%z y,.. To define
i=1

the neighbourhood of each unit i, we say
that if i is a neighbourhood of the unit j
then unit j is also the neighbourhood of
unit i. A typical neighbourhood might be
the unit itself together with the four units
with common boundaries, when the whole
population is arranged in a systematic grid
pattern. Thus a neighbourhood of unit i
consists of five units in a cross shape
shown in Figure 1. The neighbourhoods do
not depend on the y-values of population.
The unit i is said to satisfy the condition
of interest C if the associated y-value (y,)

is in a specified set C.
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Figure 1 Neighbourhood of Unit i for Grid Pattern Population

These boundary units of each cluster are
called edge units. The final sample then
consists of n (not necessarily distinct)
clusters, one for each unit selected in the
initial sample.

An example is illustrated in Figure 2, in
which the aim is to estimate the
concentration of the contamination level of
the pollution over a specified site. The
population (site) is divided into 10x10
square plots; each plot is a unit of the
population. The y-value of wunit i

represents the contamination level and is

demonstrated in each cell in Figure 2. A
unit satisfies the condition of interest C if
it contains contamination level greater than
or equal to 1, i.e. y,>1. Three units are

drawn using simple random sampling
without replacement from the population.
This initial sample of units is shown by
‘bold and underlined’ outline. Applying
the second phase of the design gives the
final sample, which is shown in by ‘bold’
outline in addition to ‘bold and
underlined’ outlined units. Black shaded
units are the edge units of the networks.

0.59 0.32 0.35
0.47 0.56 0.65
0.56 0.37 0.96
0.69 0.98 0.87
0.38 0.47 0.57
3.3 0.34 0.68
1.56 2.85 4

4.00 0.35 0.14
0.36 0.98 0.28
0.26 0.97 0.26

Figure 2. Initial Sample (Bold and Underlined Outline) and Final Sample (Initial
Sample Plus ‘Bold and Underlined’ Units)
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The population may be partitioned into K
sets of units, termed as networks, such that
selection in the initial sample of any unit
in a network will result in inclusion in the
final sample of all units in that network.
Actually the network A, for unit i is
defined to be the cluster generated by unit
i but with the edge units removed. If unit
i is the only unit in a cluster satisfying C,
then A, consists of just unit i and forms a
network of size one. Any unit that does not
satisfy C to be a network of size one, as its
selection does not lead to the inclusion of
any other units. This means that all
clusters of size one are also networks of
size one. Here we should note that any
cluster consisting of more than one unit
can be split into a network and further
networks of size one, as each edge units
are the networks of size one. It is also clear
that all the K networks are disjoint.

Let the final reduced sample is denoted by
the unordered sets ={s,,s,}, where s, is
the set of n unordered labels from the
initial sample (which are distinct, as
sampling is without replacement in the
first phase), and s, is the set of distinct
unordered labels from the remainder of the
sample s. The sampling design is a
function p(s|y) assigning a probability to
every possible sample s. In designs such as
those described in this paper, these
selection probabilities depend on the
population y-values. Let m, denote the
number of units in A,, and let a,, denote
the total number of units in networks of
which unit i is an edge unit. If unit i satisfy
C, then a, =0, while if unit i does not

satisfies C, thenm, =1. The probability
that the unit i is included in the sample s;
IS given by,

D _mi+ai
! N

The probability that unit i is included in

the sample s is
N-m, —g
n

m =1-
N
(2.1)
3. ESTIMATORS OF THE

POPULATION MEAN

Generally with the adaptive cluster
sampling designs, standard estimators of
the population mean and total are not
unbiased. = However, the classical

estimators such as the sample mean Y

based on simple random sampling and Y
based on the clusters with selection
probabilities proportional to cluster size
are unbiased under the non-adaptive
designs. In this Section some estimators
are given that are unbiased with the
adaptive cluster sampling design discussed
in this paper. These unbiased estimators do
not depend on any assumptions about the
population.

Let S denote the set of all possible
samples. The expected value of an
estimator t is defined in the design sense
and is defined as,

E(t)=>t, plgy),

seS

(3.1)

wheret, is the value of the estimate for the
sample s.
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3.1 The Initial Sample Mean

If the final sample of the proposed design
is selected in the first phase only, the
estimator of population mean [ is unbiased
as simple random sample mean is always
unbiased estimator of p for finite
population. This estimator ignores all units
adaptively added to the sample.

Let y, is the y-value of the i" unit, an

unbiased estimator of p based on the initial
sample is

(3.1.1)

(3.1.2)

N 2

Where, S? = ﬁZ(_, — )

R

where o* is the population variance.

3.2 An Estimator Based on [Initial

Intersection Probabilities

If we know the inclusion probability 7,

that unit i is included in the sample s for
all the sampled units, we can use the
Horvitz-Thompson estimator, given by

1 N
D D
=1

ies 7T i

(3.2.1)

where |, is the indicator variable which

takes the value 1 when unit i is included in
the sample and 0 otherwise. Unfortunately,
although m, is known in (2.1) for all the

units in s, but some of the a;’s are

unknown. For example, if unit i is an edge
unit for some clusters in the sample, then
all the clusters in which it belongs to,
would not generally be sampled, so that a,
will be unknown for those clusters. To get
around this problem Thompson (1990)
dropped a, from =, and considered the

partial inclusion probability

[N -~ mij
n
ml =1-| >t
N
(3.2.2)
Thus observations that do not satisfy the
condition C are ignored if they are not

included ins,. He used the sample of n

networks (some of which may be same),
rather than the n clusters, for estimating L.

The probability z/ can then be interpreted
as the probability that the initial sample s,
intersects A, , the network for unit i.

The unbiased estimator t, based on the

initial intersection probabilities takes the
form

(3.2.3)

where 1/

takes the value 1 (which

probability z; ) if s, intersects A, , and 0

otherwise.

It is more convenient to write the
summation part of the estimator t, in
(3.2.3) in terms of the distinct networks, as
the intersection probability 7| is same (=
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a, , say) for each unit i in the k™ network.
Hence

Zyk kK _ + Zyk

k=1 Oy klak

(3.2.4)

where vy, is the sum of the y-values for the
network k, K is the total number of distinct

networks in the population, K’ is the
number of distinct networks in the sample
s, and J, takes a value of 1 (with

probability «, ) if the initial sample
intersects the network k, and 0 otherwise.
If there are x, units in the network k, then

[N—ka

a, =1- n N

o)
(3.2.5)

Also letting p, =P ( j" and k"

network not intersected), then

pi =P, 2113, #1)

N —X; — X,
n

N (3.2.6)
()

Therefore the probability that the networks
j and k are both intersected is

a, =P, =103, =1)

=P(3; =1)+P(J,

=+ o _(1_ pjk)
Or
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1{@ _nxjj{m ;xkj_(N s

)

Ay = N
n

(3.2.6)

With the convention that a=a; , the

variance of t, is

Var yy — .

(3.2.7)

An unbiased estimator of the variance of
t, is

Var(t,) = Hz

(3.2.8)

provided that none of the joint
probabilities « ;, is zero.

Just as the Horvitz-Thompson estimator
has small variance when the y-values are
approximately  proportional to the
inclusion probabilities, the estimator t,
should have low variance when the
network totals y, ’s are proportional to the

intersection probability o, .

3.3 Improvement of the Estimators

=1)-P(J; =11 J, =1)Jsing the Rao-Blackwell Method

The estimators t, and t, of u are although
unbiased but are not the function of the
minimal sufficient statistic, and so each
may be improved by the Rao-Blackwell
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theorem by taking conditional expectation,
given the minimal sufficient statistic. For
finite population Basu (1969) suggested
that the minimal sufficient statistic D is the
unordered set of distinct, labelled
observations, that is,

D={k,y,):kes}.
Starting with any one of the unbiased
estimators tg; = E(t|D). Let n’ denote the
number of distinct units in the final
adaptive sample s. If the initial sample s,
is selected without replacement, define

/
G:[nj , the number of possible
n

combinations of n distinct units from the

n’ in the sample. Suppose that these
combinations are indexed in an arbitrary
way by the label g (g =1, 2 ....G). Let t,

denote the value of t when s; consists of
combination g and let Var,(t) denote the

value of the unbiased estimator Var(t),

th

when  computed

combination.

using the g

An initial sample that gives rise through
the design to the given value D of the
minimal sufficient statistic is called

compatible with D. Let the g™ indicator
variable (1,) takes the value 1 if the g"

combination could give rise to D (i.e., is
compatible with D), and 0 otherwise. The
number of compatible combinations is
then

(3.3.1)

Now the estimator t may be improved
using Rao-Blackwell theorem and is the

average of the values of t obtained over all
those initial samples that are compatible
with D. This improved estimator t.; is

£
2t

g=1

trg = E(t|D):

iy | =

Or
1 G
lrg =_Ztglg
S

(3.3.2)

and its variance is given by
Var(t,, ) = Var(t)- E[var(fD)]

(3.3.3)

An unbiased estimator of the variance of
t.s due to Thompson (1990) is given by

vér(tRB)zéi{v;r(tg)—(tg ~tre )ﬂlg

g=1

(3.3.4)
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Introduction

India is a country which has tremendous
diversity among ethnic communities, flora
and fauna stretching from temperate
Himalayas in the North of our country to
the Nilgiris and tropical rain forests in the
Western Ghats in the south, from wet rain
forests in the East to Thar deserts in the
West. In our country, there are about 550
tribal communities belonging to 227 ethnic
group ( Mahsehwari, 1996) derived from
six racial stocks named as — Negrito,
Proto- Australoid, Mongoloid,
Mediterranean, Western Braexhy Cephals
and Nodic. These tribes comprise
nearly 22 percent of the worlds’
indigenous people and 7.7 percent of
India’s population, covering about five
thousand villages out of five lakhs villages
in India. Some of these tribes in India are
the most primitive human societies in the
world depending completely on the forest
for their survival and they live in
complete harmony with nature. In Sal
forests of our country , several tribes such
as Khasi, Tharus, Bhoksa, Bhotias, Kolta,
Mikir, Garo, Tripuri, Hill Khariya, Oraon,
Santhal, Birhor, Saura. Hos, Kol, Koya,

Juang, Khairwar, Kamar, Halba, Tharu,

Khond, Bonda, Hill Korwa, Gond and
Baiga have predominance in different Sal
growing states of our country (Bapat,
1950). These

Gum Product

tribes have been living in harmony with
the nature since long in sal forests of India.
In earlier times, survival of man was
totally dependent on herbs, shrubs and
trees of the localities where he used to live.
Since early Stone Age man is dependent
on plants as food, shelter, medicine,
household goods etc. Several plants are
being used by tribals and other local
people who are inhabiting in the forest
localities and around its surrounding.
Various plants and their parts are being
used for worship, edible purpose,
construction  of  house, agricultural
implements, extraction of dyes, collection
of gums and various medicinal uses by
different tribes who are residing in forests

of Madhya Pradesh since last several
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hundred of years. About forty - two tribes
are settled in forests of Madhya

Gum Tapping

Pradesh. The state of Madhya Pradesh is
situated almost in the heart of Indian
Peninsula and has largest concentration for
tribal population, about 28% of the total
state’s  population and Chhattisgarh
accounted for 70&&% of their population
as tribals. (Anon, 2001; Maheshwari,
1996, Rai 2004). Baiga tribe — is the
most primitive tribe found in districts of
Dindori, Mandla, Shahdol, Umariya, Sidhi
& Balagaht districts (Rai, 2004; Rai et.al.
2004 b). Bhariya tribes of satpura plateau
in Patalkot valley usescoolects gum from
different tress growing in region and are
used for medicinal uses (Rai et.al. 2004a;
Rai et.al. 2004c; Rai 2005.

Gums and resins occupy a prime place
among NWFP’s. Gum originates from a
wide variety of plants and contains sugar
and carbohydrates. The important gum
yielding trees are Acacia nilotica (Babul) ,
A. catechu (Khair), Anogeissus latifolia
(Dhaura), Butea monosprma (Palas) |,

Bauhinia retusa (Semal) |, Lannea

coromandelica (Lendia) , Steruculia urens
(Kullu) Pterocarpus marsupium (Bija sal)
Shorea robusta (sal) and Azadiracta
indica (Neem) . Throughout the country
there is wide distribution of species which
yield gum and resins and the total export
of the tapped material is up to the tune of
700 carores.

Method and Material:

The study was conducted in tribal pockets
of sal region in Central India on ethno-
botanical uses of plants and plant parts
used in collection of gum and various uses
recorded from Baiga, Bhariya, Gond,
Halba, Maria, Pardhi, Oraon and Hill
korwa tribes during the period 2001-2005
in states of Madhya Pradesh and
Chhattisgarh .The information is recorded
on collection of gum from various tribes
and their uses along with uses of gum and
gum- resins in herbal medicines .The
methodology followed in the proposed
study was as recommended
(1963) & Maheshwari ( 1996) The data

recorded is tabulated below.

by Jain

Gum Tapping
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Result and Discussion

The paper discusses on collection of gums
from various sources along with their uses
and their sale for income generation and
medical uses as prevalent among tribal
communities in  Central India, the
information is enumerated as below.
Collection of Gum, Tannin and resins
from plants and trees and their sale in
weekly market to private traders for
income generation:

Gum is used for edible purpose in variety
of preparations such as sweets (laddu),
manufacture of water colour, as binding
agent in preparation of face powder and as
medicine,

important  ingredient  in

preparation of glycerin, textile, soaps,

Table 1 : Plant Species

Vol. 2, No. 4,

Issue: April, 2015

creams, cosmetics etc. Gum is collected
by tribals from trees of Acacia catechu
Willd (Khair, Family — Mimosaceae), A.
nilotica (Linn.) Del, A. senegal (L.) willd.
(Gum arabica, Family — Mimosaceae),
Azadirachta indica A. Juss Neem, Family
— Meliaceae) and Butea monosperma
(Lamk) Kuntze (Palas, Family- Fabaceae).
The women -folk of the tribes play an
important role and collect gums and use
them for various purposes. .Gum collected
is sold in weekly market to traders for
income —generation by tribal communities.
The gum collected from Babul tree is used
for edible purpose. The gum is collected
from various trees as presented in table 1.

The womenfolk collect heartwood of khair

used by tribes for Collection of Gum

S.No. | Local | Generic Family Plant | Tribes Economical uses
Name | Name part | associated in
used | collection of
gum

01. Babul | Acacia Mimosaceae Bark | Baiga Deshi gum used
nilotica for edible
(Linn.) purpose.
Willd.

02. Khair | Acacia Mimosaceae Bark, | Bhariya Gum is used for
catechu Stem manufacture  of
Willd. varnish and

medicines.

03. - Acacia Mimosaceae Bark | Pardhi Gum is used in
senegal demulcent and
Linn emulsifying

agent

04. Sal Shorea Dipterocarpaceae | Bark | Baiga, Oraon | Gum is used in
robusta Ceremacis.
Gaerth.

05. Neem | Azadiracta | Meliaceae Bark | Hill Korwa Gum is used as
indica adhesive.
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A. Juss.
06. Palas | Butea Fabaceae Bark | Gond, Maria | Gum is used for
monosperma medicinal
(Lam.) puUrposes.
Tuab.
07 Dhawa | Anogeissus | Combretaceae Bark | Baiga, Gond | Gum ghatti is
latifolia being used in
Wall. paper  industry
and calico
printing.

Korku tribes in Madhya Pradesh

and dhawa. These minor forest products
are sold to private traders in weekly
market for income generation. Collection
of gum from Sal forests generates income
to a population of 15 lakhs individuals and
the business is to the tune of Rs. 12-15
lakhs (Tewari, 1981).

of Dindori district, Madhya Pradesh and Gond
tribes of Bastar, Chhattisgarh state collects gum
resin from tree species growing in dense forest
and use them as fertility inducing agent. Tribals
collect gum resins exudates from Butea
monosperma (Lam) Kuntze from the bark of the
tree. This gum —resin is applied 2-3 times daily in
the uterus (womb) of women to strengthen female
organs. Regular application of gum resins induces
enzyme activity and makes the environment
alkaline an favourable for sperm to fertilize ova
for formation of zygote and thus restores fertility
in women who had earlier failed to conceive (Rali,

2005) The method for use of gum as fertility

Gum resins extracted from medicinal plantsagent is presented in table 2a and as anti fertility

used as fertility inducing agent. Baiga tribes ofagent in is presented in table 2b.

Table 2a Gum used as fertility inducing agent

S.No | Species Common | Family | Method of use Use in| Tribe
Name herbal Associated.
medicine.

1 Butea Palas Fabaceae | Gum resins ex- | Fertility | Baiga tribe
monosperma udated from the | inducing | of Dindori,
(Lam) bark of the tree is | agent MP &
Kuntze collected by tribals. Gond tribe
Species is a This gum — resin is Chhattisgarh
moderate applied 2-3 times
tree. daily in the uterus

(womb) of women
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to strengthen
female organs.

Thus Baiga and
Gond tribes
regulate their
population by
inducing  fertility
and gum acts as
fertility agent

Table 2-b  Gum used as anti- fertility inducing agent.

S.N Species Common | Family | Method of use Use in | Tribe
Name hrbal Associated
medicine

1 | Butea Palas Fabaceae | Gum exudates from | Anti- Baiga tribe
monosperma bark of the tree | Fertility of Dindori,
(Lam) collected inducing MP &
Kuntze Dose: About 5-6 gms | agent Gond tribe
Species is a of gum collected from Chhattisgarh
moderate bark of trees and are
tree. mixed with cow —milk.

This milk mixed with
gum is  regularly
administered orally to
women, early in the
morning empty
stomach right from the
first day after mensus
for consecutive three

days.

Use It is said that by
drinking such milk
some enzymatic

activity takes place in
women which prevents
or inhibits conception.
It is reported by tribals
that this treatment
purifies blood and
destroys pathogen and
acts as herbal
contraceptives  which
avoids pregnancy.
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Medicinal Use

In the twenty first century a search has
been made for plants used as anti-fertility
and fertility inducing plants among the
cross —section of the people of our modern
society as per their need. It has been

considered that herbal plants drugs are

Baiga tribes in Madhya Pradesh

Table 3
communities.

cheaper and safer contraceptives without
any side effects. Practitioners of herbal
medicines still enjoyed some popularity
among certain section of the society. A
section of such indigenous people locally
known as vaidys, ojhas and traditional
herbal healer had attained a high degree of
perfection in use of fertility inducing as
well as fertility inhibiting herbal medicines
and drugs. A large section of the society
contacts them to meet their local needs by
using herbal drugs. (Rai, 2005; Rai and
Nath, 2005; Rai et.al. 2002
2003). the medicinal uses as recorded by

Rai et.al.

different tribes are presented in table -3.

S.No

Species

Part

Tribes
associated

Medicinal use

Butea
monosperma
(Lamb.) Taub

Palas

Bark-
Gum
Resins

Bhariya
tribe

The Bhariya tribes use leaf
decoction prepared from Lippia
nodiflora Mich mixed with gum
exudated  from Butea
monosperma and decoction is
given twice a day to cure
menstrual disorder

Butea
monosperma
(Lamk.) Taub

Palas

Bark-
Gum

Bhariya
tribe

Mode of preparation drug: Gum
exudates are collected from bark
trees of Butea monosperma (Lam.)
Kuntze and stored in dry and cool
place. The gum bark is mixed with
water used as drug.

Dosages and cure of ailment :
The gum bark mixed with water is
given 3-4 times orally along with
half cup of water at an interval of
2 hours for three to five days to
patient suffering from dysentery

Use of Gum and Gum -resins in herbal medicines with different tribal

Acacia catechu
Linn

Khair

Gum

Oraon &
Hill korwa
tribe

Gum collected is applied for
healing of wound due to scorpion
sting
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4 Acacia nilotica Babul | Gum Baiga Tribe | Gum collected is boiled with little
Willd. water and applied on body parts
to subside pain and swelling
5 Butea Palas Gum Pardhi tribes | Gum exudates are collected and
monosperma orally consumed by patients
(Lamk.) Taub suffering from diarrhea and
dysentery.
6 Commiphora Guggul | Gum Maria and | Gum is applied on wound due
mukul Engl. Gond to snake bite for healing
7 Pterocorpus Bija Gum Bhariya The gum collected is applied to
marsupium sal tribe cure toothache, fever and
urinary discharge in women.

Resin yielding plants which Munda, Ho Oraon, Santhal,
Resins are used in preparation of Korwa, Lohra, Maha pahria are some of
medicines, sealing waxes and manufacture the prominent tribes found in the region.

These tribals have to depend on
indigenous techniques for collection and
tapping of gums and resins and they also
sell them in their local market as tribals of
Sal region in Central India sell in local

markets with low income generation. It is

suggest there is need to create awareness
Documenting information from Bhariya tribes of MP

of varnish. Resins are extracted from

among  tribals  utilizing  extension

techniques such as mass media approach,

plants of Azadirachta indica, ) .
nukkad natak and wide publicity to be

Cochlospermum religiosum (L.) Alston
P g L) given through posters and organizing

(Galgal or Gaddu, Family . o
training  programmes as  scientific

Cocholospermaceae) and Lannea . ) . .
institutions and expertise exists in

coromandelica (Houtt.) Merr. (Lendia, L .
Jharkhand state, which is lacking in other

Family — Anacardiaceae). These resins are — o cwmare

sold by tribals in local weekly market for
their income generation to meet social and
livelihood needs.

Discussion

The newly formed Jharkhand state has pre-

dominance of 21 tribal communities out of Documenting information from Vaidraj in MP
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states, for effective methods and
techniques evolved in tapping of gums
with non destructive harvesting methods,
S0 as to obtain continuous supply of gum
from existing flora for sustainable
production of gum and resins, processing
to enhance value addition and earn higher
market returns and export value to earn
foreign exchange and may funds generated
be utilized for conservation of diversity to
be utilized by froth-coming generation for

future use.

Documented information from Gond
Tribes in Madhya Pradesh

Conclusion

Gum and resins collected from different
trees play a key role in social and
livelihood needs of tribal communities and
are commercially very important and they
need value addition to improve their
marketability, availability, sustainability
and adoptability of modern techniques to
improve quality tapping with non
destructive harvesting and earn higher

export value.
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Know your biodiversity

Swaran Lata and Dr. P.B. Meshram
Tropical Forest Research Institute, Jabalpur

Grus antigone

Grus antigone is commonly known as
Sarus Crane. Common name of Saras is
derived from Sanskrit word 'Sarasa’ means
'lake bird'. It is only resident breeding
Crane in India and Southeast Asia. Sarus
Crane is the largest bird of India and the
tallest flying bird of the world. Plains of
northern, north-western, western India and
the western half of Nepal’s Tarai lowlands
are current range of the Indian Sarus
Crane. Saras Crane is the state bird of
Uttar Pradesh. In India they are considered
symbols of marital fidelity because they
paired for life.

It is a large, long-legged and long-necked
bird which beongs to order Gruiformes
family Gruidae. It is easily distinguish
from other cranes by overall grey color
and contrasting red head and upper part of

neck. Sarus crane generally found near

wetlands, dry grasslands, forest and
uncultivated patches along with rice fields.
It flourishes well in harmony with men and
agricultural landscape. In the Indian
subcontinent, populations make seasonal
movements in response to monsoons and
droughts. Sarus Crane breeds in rainy
season from July-October and lays 1-2
eggs.

Degradation of wetlands, use of pesticides
and  fertilizers, industrial  effluent,
deforestation, river basin  alteration,
change in agricultural practices, hunting,
collection of eggs and chicks for trade,
food and medicinal purposes are great
concern for rapidly declining population of
Grus antigone.

Due to the rapid decline in population this
species is considered globally threatened
and given vulnerable status by (Bird Life
International 2012). It is listed on
Appendix Il of CITES and Appendix Il of
the Convention on Migratory Species.
Grus antigone are biological indicators of
ecosystem and their presence shows good
wetlands. Hence  formulation of
appropriate  protection measures and
Conservation awareness campaigns is very

necessary for its conservation.
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Mucuna pruriens

Mucuna pruriens is one of the most
popular medicinal plants of India and is
constituent of more than 200 indigenous
drug formulations. Mucuna pruriens is
commonly known as Cow-age, Cowitch,
Cowhage, Velvet bean, Alkushi. It is wide
spread in tropical and subtropical regions
of the world. The name of the genus is

derived from the word 'mucuna’.

Cowitch belongs to family Fabaceae. It is
a twinning annual herb. Leaves are
trifoliate. Flowers are dark purple, white or
lavender colour. Pods are curved,4-6
seeded and covered with pale brown
trichomes. Protein mucunain and serotonin
are chemical compounds responsible for
extreme itchiness on contact with skin.
Seeds are ovoid, shiny black or brown.
Flowering and fruiting season is
September-October.

Cowitch is used since ancient time to cure
Parkinson's diseases and still in uses.
Roots, leaves and seeds of the plant are
commonly used in the treatment of
impotence, snake bite, diabetes, cancer,
arthritis, joint and muscle pain, abortions,
kidney stones, menstrual disorders,
nervousness, asthma, burns, cholera,
cough, paralysis, intestinal worms, and
aphrodisiac. Stinging hairs outside the
seed pods are used in formulation of
itching powders. In India, the mature seeds
of Mucuna bean are traditionally
consumed by a South Indian hill tribe

Kanikkars after repeated boiling.

Mucuna pruriens is assessed as of least
concern (LC) according to ITUCN (2001)
criteria. Today demand of Mucuna
pruriens is very high in local and
international market because of its
medicinal properties and presence of
chemical L-3, 4-dihydroxy phenyl alanine
in seeds which is used to increase
dopamine concentration in Parkinson's
disease. In many parts of the world it is
also uased as forage, green manure and
biological control of nematodes in soil.
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