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From the Editor’s desk

Silk is the only eco-friendly fibre made of proteins, the secretations of sericigeous insects,
known as silk worm. This is one of the most important non timber forest produce and

livelihood options of farest dwellers.

This issue of Van Sangyan contains an article on Mulburry sericulture and silk production.
There are also useful articles on statistical methods for farestry research, casuality of wild
animals due to traffic movement on roads, community dependence on NTFPs, damage impact
of termites, prioritization of Pterocarpus santalinus, some forestry species of Garha region of

Jabalpur and, diversity of Hedychium choronarium and its exploitation.
| hape that you would 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.

Dr. N. Roychoudhary
Chief Editor
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=T T Ao wataLer s Yow fie areq e SareET
T &2 TFAT TH

. Torer AT s, =, AR Siges uF ©F. O, A=
ST FT SATHLTT HEATH, TITATL

YW U oIa™ ad g, SEar divad 98-+

ATAT &l HEHH FL TadT gl Tg AATH ol
TOTH % AT gIe T HIE0T AT g1 L9 37T

SHH T AT AT AT S T o FTLIT
s fAwTaTet % fore s % o=y =d g &
| Y9TH ATEqT § TIHIAF LT § | 39 Fae f
THF, ITAAA L9 W F o s =0
AT & FIOT Al g o g7 i &
ITETAd BIdl g | <90 % 3cATad orfid @t
T AT Fgl ATAT 3 |

AT I
g Yo g § 9T SITqT g1 T T4 ar
IAT & &, AT &7 T & THT AT HF FLA H
ot T2 g1 TH S § AAGLT Fgl SATar

gl TE ®A Igd FH HAAT T agd FH (&A1 &
o &t s # fR@ar 8 | 3Y gagqd & e
HIST 3T ATA-SITHAT T8 T FaT8 @el-
HreT graT 81 TaH 87.5 wiaud 4T, 8.3
gfaed  Fras, 1.5 Taad e, 0.4
gfaad 8T T @At 9o, e,
FTHREH, drel, MHfed 7 = F 9o
T T 9131 § 91 ST & | Agqd &1 a&d
G, e T G T AT FgT FHAT

gl AT & ford & 991 areqa ueget & o
AT ATHETIF g AT 6 U G F T T
afers 3T & | ogda #1 gdq a9 F o
TG BAL 0 AR ZTHH S (ATl ST 2
e I3 7 FEeRe a7 ofi ¥ o g
33T STaT § 9 I HEA FE FET AT 2
THE THTT THH AT 9 T [Herne =0 fogr
ST E |

oEqd Yo (Mulberry Silk) - o=ad
(FeraY) et T =t "R Teorm-H i (=)
STT Y90 FATAT 8, S ASAT LH FHgl Srav
& |9TEA T Tl I8 F3 6 o0 g qa &
orer A @dr B AT g | = &bty 7 5
(=T ) 9o =¥ % sva< AT STE@T g | UE
U ATHETAF TSR g | L9H 318 o o0
T = g AT sraes g Sa 1w
EAA & el H Afud AT STEE | UE
IY F forT 9T 3% TS AT FTR S |
TEA o Tt T GTeId Tgt § % =2 el
fremmaT ST EERAT e s A A ar
et forer orem it gt it S gt g =

&1 T faer ararewor it | =9 gg & gt
YOTH o ST AT BT HIST gidl g | =qa §




Tg afat U AT s § Hiaw 3
TEAT g oAa: ISt & forw e i FrE
AT 981 WAt g | T9H IcATad-3feas
1000 T3. TT. TReT T @ 97 400 .
T. % T[S T8 SITaT @ forad & 385 4. .
H T 230 . 9T, T2aT g 37 a9 155 T
IT. O Tgar g1 39 230 fhar. qar # &
RIS 120 3. 9T, sFgT Torq a7 35 6.9,
e I T grar g |

TH g TUH L9 T A /Rl T U
T ST & S ARt aga € 1 Yo ashy
foeft TR graT 8, ST SRl FU2 F T H
7 o ST | AT B FE ATEA ST
SFAd | g T off g9aaa ¥ a9 gu e
T =T AT oA [HAdr g | TS gTHheT
ST HATITH AT |, ATeAT AT, =Haise
FAT ATTS TEAT | ITIRT T ST g |
TAFTHT MM o ForT I=rHT oo+ &

T el U ATHINT aTe & qerel o
TR & |

AEAT UF dgauiT T & | TEqd JATII0
TF I FIA I ANTHT 15 FOT T S0

SEIUETT Hl gqgqd TAf Y9ge AT H
TS ZIAT & | 3Tq: TIH Tgqa LTI
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FLS THT ThAThT HTTIUEST T €T H TET
IR, FAifh FAT I ANTT | A
50 TTTera e=eTier STgqa qierai & Iearad |
ST AT AT | oAA: Tg MaeTF g o wfd

THIE O § oAfUFad egqq oAl &
IqTEA gl e Yorw =T F stferentfersr
AT ST AT ST | | UHT R S et
T g1 AT gl UTHT T Sg409 7 21, va F=re
FEAEAT Bl, dgi Tgqd T LT AT ST
AT g, Tieq dAde-ade | agqd
FAIO & U "9 Iug gt ©
| 9Eqd FATIAT HIHTA: JATS/ ST
g feeray/ sWast (F=r gy srasas)
H T SITaT | /g A a9l ¥ 9d O
FT TATET TTEET T STt g | STHI T 30-35
A, T SATE F /I B MET FT LT @I
T # MeTE ST § | g A AT aAqw
A AT oA AT § S ergqa aer g1,
TEA e I, AT I, ATTHT FIT |
U fafet § & & gy aaar o
AGH AT F MY UL A U qA
R STaswd g | =0 BT ¥ 9ig e feT |

EAT ST AT T IT
39 e IO T GfrT AT ST FwaT B |
TR FATI FT A Te 979 2 | &
AT & 9T H FHET gRT AT q=qq 41
St T@-ra ¥ 3 -4 e $HT g AT § 1T



$ATE AT Y FATII g ST gral g |
gedd WETed H 3T T@-YE Ud -

TGT ETT TITOd FiedT F ${Faq 75 giaera

AT AT

H 80 Widerd dTer OTH 2t & |, g &
ANTT TA =gl I[OTAT sl qTel gqa =l
T & AT 0T AT ¢ | TH TATIq fater §
oTEqd #T RfEt (= & A7 " ) ¥
FIET FoTE T AT 8 | 2gfHat #°7 6 99 8
T qEt e & AT g, e 4-5 et
2l ITH FT HT A0 THL 7 IR G |
oo StTaT & 1 e iy S § Ry e
g T 39H A A g Fr q@re {FEE
FT AT ATAT | FIET | IqA=T TS TaT
SUART & % of faei § &t gt [
AT & UF 9T 6 A1 H 3-4 Fe AF
qEq@ WY A T AT B, ST Agqd
FATIIIT g ST gl & | AT TET
H T T LT S[ATe/ ITeq srrar faaeae/
S ¥ AT STar g1 Sars/ seed o
o wfeT & ey =it § wreo
2q UE gy S9adr § AT Fwar 7
TS/ ST H I FETI0T 2 T8 2l &
| Y=9r § WYY i & & |G g | TS
AEAA AT T SATRIT & il e ey
¥ gk fafer & = ovet o argf
STAT & |
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HTHTIT: ATS AT FATAT | 3' x 3' 6 T
9T FATAIO AT STaT § | T9 T UE
THE H TR 5000 orer it saedahar gial
g | TIH A9 Tgqa ATl hi T ITIAT |
TF qY qgqd WY & fEwe § @war g o
L aF H I FATAT § qHIATR G 0d
T AT | @18/ Ia<F & TIRT Td FHH0
FAT F TF THE &7 T TTAT 8 7 10 AT
fFowTo widad agqa o=t &1 Icaed ar
TR | I® Ui 9T a9 #  800-900
oTHoTeHoFT HlT qre AT ST HFdT
g, e TR 300 T o UT o HIAT IUTEA BT
gedar g | Tt 7g I Ieead g
ATATIA: ITd 100 SToTHoTeH o L9H T
qTad 2q 800-900 foUToergqa <t #iT
AFAFAT gt g | wfa FHROumo vew F
3ATET I¥ RS 20 7 25 0 10 u=it F7
STANT BIAT 8 | 9T8qa g & AT &

g At At
TR Teh dTg 6 THATT JATAT FT G&H
AT AAITF & | ST 9T TG T g, ITh
TAT 9% TAT g |Te T AT oA srar
g 1 38 7 TRt Fgd € | 79 TRt &7
FATIIO & THTA U AT TE T % 3Tva< 07
T ST =R, dvET a8 wdl & &

BIEr oY R 9T IFHT AR AT e
gaT g | T U2 9T oo | q<il AT Iea1ad



Q? daddid oAl Sclad Hdcdl g | HAETEY

AT AT gATRE T

AEYA HEAT

FATII F 2-3 {Tg IILTT FATIIT H 50
FITe ATSZIS FT ITAT wfd UHE W A
T ST AR | STy ST/ TEq
H oI ATy Fraey/ dFgaY § ud
fegeay/ SHadT # eua gEamae | #r6/
AT H IFCH KT YAN 6T ST ATRT |
BT FATUI *F I ATg & SILd THh
gl ETE T AT ATRY | IHqHh ITLd
o TS i ST AR | e T TAw
FETS/EETE (L) F T4Tq (TS U [0
& et =R

TG AT § H T AT § I
FUT & HTLT 90 FTA H H T AT
q FT AW FF oAt g | e ot auiwe 7
TfT 15-20 fea= auf T I, a1 AT o
A R f S eraerw g e
EET g HS % §19 (997 it T F1R T
| =9 90T | 15-20 f&a® & owa¥ 9% 9 &
FeT % s fH=TE araeg® g | aTea:
IEqd FARMT H UTHF FY H I AR
FT/BETS I AT g | SA/ATe | F=ed
FATS/FETS (THIT F Tdg T 6 = il ST
) U TOvaT & &7 Fale/aers (THAT &
qag ¥ 3 Hhic & FAE ) H Sl 2 |
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FATT AZAT F Ure AT FeTs-gars a9 | ar
T T T T ATt g & e fieaew
F HHT 9P UF WL G0 § qgqa
gt FedTdd gq U gl 9% | Tgqd
T ATAT FT AT fawwae 7 3 die &t S92
q FeTS/EeTs it T 8§ UF qeF arare
et Taett ATt F A Fe-Bier A
g | ToETd g A ETE-AE #7d gu
T E @Tal w1 AT T smar g &
TETEE @18 F T § vd Hleaed gq
URIT qIET % AT & a9 20 ¥ 25 o @
qeaaT g1 | THT TS Tt &y o
STEA ol ATIEAT T qIH T g T 6 399 9
29 Hl HATS I Fe o™ a7 & Ta [ETs/
GTE HT TANT 6 THIY AT STaT & 0F LT
T AT TH ATT 6l ATEGET @ STl §
o ergqa gt &1 afq 7 989 v o
e ot 7 I@E | FATHT Tgqd U= H a9 H
U ¥ FTe/gars ATg feawae & it S

TLTAT TATIAT 2 AT aIHE FATAT IMHE
gt f=me gieremas @Rt 7.00 o U=
T =l ST T =F99 F7aT ST | S/ J\aa
AT ATRY | S T T o T4 e
HTAT H I 9T 91T 30T ATt &7 aqf=a
Sl AT AR T | FAAT S aTETed &=t

HTE0 | g 7 FUT &1 T TR qal gl



AT | GTETAT EUE il JATS & Tgol

AFIAFATATE HHATE FT 2L & 0T

TETT LT

YT FAMT AMGY | AT/ LTS F 7T
T 5-8 29 Iid UHg MY FiT A/
FrIreE el avg er o ST =nfew |
I qEve § EHHF & THR(T 60 GFEATEAT 2l
qr MET H @R F GrI-ArT qr100
fFowTo  FHOUHOHTO UTIST 20 Widera
TAEE 5 Jaera s &t AHAH & fow
gt & e ST =R | g i Ty
AT/ [ETE AT 30 | 45 T, A, A
a1 THET Tefe ot T | ToTaT Faredr & i
ST ATRT | TETE &t g2 i ¥ @eaqanr
Fhe-TeIT T T FHAA HT o1 S |
qHAA il g5 A Tl AATFATAL /=TS
S giaar % forr Srd-aredt Fht § a9
T StTeT = TR T |

AT TSI T g SieAl (6 7T & T
FU TH TIIAT) FiET g TH FIAT AT |
Tfai/Eieal ® gEr § 92 % J= @
AT e q@a 7 9 | eg=at & 96w
AT ST 1 /I2rE i wiEr qare
ST TRy o 9 ¥ w1 i =9 9F 8y
| T F Y TR 45 =t F1or O o F
ST | F1e 9, e B o g A
ST | IR T oo 1 st oorfd 5 7 &7
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qT KT AT AT T IAST HT Tl FAT
FAAT TS | ATSAT | AL 39 9¥ oSy Hi

gohl 9T TTAHRT FedT T gy Jiaiad
THT-gohT AT ST aTfeh AHT a9 W@ F
@ T I | AAITRATHTL TH 3ol R
& ASAT DI (TR ST °@q § TT9d HLAT
TR |

7 T T o ST FATAT STET o8
T A AT F o ST |+ 3roraT e
IT H - 3T A QN I qAETE § AT
FAT o | AT T T HTET T AT 2/3 AT
3.00 == #FT T 9T ATAT § T ME 4 |
T TS & TG FiewT & =AW A At g
Tl FET (<37 ST qTEh @At SRTg § gar S
H @ T GFEATAAT T 2T | HIET 99 F T
TET AT LT GTE I Teh qael T FAT
H FATHLILA HATE AqeT Fit AT AR |
TIH HIE H wfew Afud #=ATT § fagr i
S Od g@d 9T a3 S e 9
AT T | FHIST I % AT FAT H 8-10
ATEAT o LT F LT U {he T SIgHT
Ffer Tor fr s e e ww |
AT 2T | U Thg WLTed 9 TR 100
fFroume T 3@ e gq S grar
g | THHT YA 4 F 6 I AT 15-20
@ % steaarer a2 afE T 1 g=7d gu
ST AT | TETETd Qaed "=Ts it ST
IR | TETAF SaLh FT TIH TTRT 97
H 6-8 wixrdl T saedT o 9¥ TSt
I | 7T 9 A8 #7 98 gt
ferarT St =Ty o et g ovdt @ A
I T Tol TgaTe 31 W@l & | ST & Th(T
H Uesq &7 gE®ra ST 2ram § | Hie
I 9Tl T 6 H/Tg o I ST Tee
FLAT ATRY | TITL ST &l T80 | [Hehrerd




THT TH 919 92 eaT foar s & avat i
SET & FIE THAT 7 Tgo | STLHAR
Fiear oo F g U 99T 2.00 T 2.25
TG T T T THL F TRAT ST e T 2
AT Y9 whie &1 s searg Rataat
ST faeqa erraTelt Mgt ¥ 39T 57 96l 8
| FZAT TEAAT T ATATHL HIFA il A=
SUST 9T Y ST qEAT 2 | AT T o
Sfer U ATt SH fohed it Ot #7
T 3MEeTF g | YW File FT I Arat
Aty & I a9 At =2 & g g0
AT & | Amat Aty § 39 Aoy =7 § At
T e 9T | @I A1aT & | 9T &,
IF FITE T LH ITH LA o [0 3= 07T
T T AT TEAT SGATA hl AT 2 |

A afd & T 9T Hle FH HTH
ATAYTHT A AT AT AT § T 3T
o F forw S99 e & AJores O
TEIHTA AT STaT 8 | Iga< ararador &
ffafr siv Foa fimat T v ==+
TS T 7T ME9TF 9 g | L9 Fle *
o g Rafaat yam # & o =
AT H qTAT =T 3T ITAT ITRL F qIEAT
FT ALTHRAT Bt g | T a1 § 5 7 10
AT AT ATAT ThAT ST THhaT g AT TAF
HE Hl SHa srater aA«T 70-80 AT #it
A2 |

A-1 3 TH-36 AT TATA IF FAT &
ATAT AAGLT TSATIA g ST T Fearad
U s Sugw 8 1 T 1 TSI qIu
TAT &I FAT g ST L9H Hearad § arai
& forT srcda smaews 1 UH- 36 WoITh
T E&T AR AT HIET T ook g2 T
AT FIALHA il & | T=Er § 3¢ sgar
gl g 9T 399 ATeT 9 ad gid & |
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gfaad UF THE H AT 15 A T 18
g Fohe e Aeat aiat 9T 2t g |
#-1 yorrfa g 1997 F Fa" Sy A T
AT GdAT § FwE ATROT g1 THAT Tt
HUSTHT, T2 A 6, {IE, Araar o gu
MY gL W1 T BT € | THE U a9 H T
20-24 A FARTH AL TRMET I 6
ST HFAT 2 |

FATIIU T FAT H HAT ST TFaT § @l
60 .5 X 60 . HT. T T 3T gral & |
FATIIU T Il FATL & &9 S8 B o
stae Y wfafater qum o=t & af=ga 2q
qrax feee &1 ST o ST gwar g | 39
g 30 &= gfawr 2t € 1 i e
At "=AT § FAAT T AT AT FHaT g |
AT | U oftEar gad TRl o S
ST FHAT ST SAGAT S il FGATIAT &l HH
FIAT & | T3 el (YE Brarea) & 40
gfaerd T 9/ T T9d gral g | T gFeax
8 Hifesh a1 i X & 971 | &7 AT &L Y
gTE FT TINT FLAT AT | AAGL Fefi-1
gt & foro ue dF % #7 3=@eT 350:140
140 fFemmy gfa gFeae &t ¥ & oA
At % UH-36 wod & ferm 300
:120:120 ety wfa gFeae it == &
gfaad 5 SraT AW | Fiedh? FAT AT |
a1 | UF 9% 80 7 120 R ff 2%
o fH=TE AT ATRY | Ot A FHHT g AT
fufy & e B = #1773 %7 40
Sfaerd aTHT T F=T FE TR g |

AAGT  YqH  Fledrad UH  quid: 7
a8 | 28 forg 24-28 Rt afeaaa
= ATIATT T 70-80 WiAerd AEaT AT
HIEH i STELd 2idl g | SHIT Rwrdt 3

FTATELT a9Td T & o0 S 9 39 ¥




FATEE & o0 ITLw ATt T T4, TAqT
T srraeor, AT g, fRed ot
92 e e oo ST =R e | 5w T
T ATE-THTE AT TR =aedT ofF
TGt A¥g gl ATRT | 9T & THhT 3T
AT & A 9T 9% F SHT gl
BT |

fATREt T TR

I — 7 TR TRATCET FTAEE & Zram g |
TH TN & HeAT T HLO-NGUT ATqATa,
AU B I, Fet w1 Itua Fera 7
2T, FIEUTAT FeT FT qTIHRT TS TUrerd
ATEAT T ATEF AT & | T TT o A& —
YA e F AT FAAT, AT HT HATIH
T, FEET o U HIET | 18T 59 &
e, Yo #iel w1 fleded a€ "
e ST, Hiel it 9o off & | wr=dy
T2 T - et ud s=w A,
oA T o7 RINAT T grar g | =9
T & e FT FO - IS, TZOa
FrerTve, MU agga it a7, i ared we
T Hieqrad  STRO FT ELEET
e 9 gMT UF vt araww 8 | 39
TRT % AT — hie &l (AT, T@ FF
T, Il 2T FH AT, Hile A JF & a1
¥ IT T DT HT 79 fAsherar afe g | &few
Tg TRT —FCRIRTRE SFRIAT Td o+
FTALH | ZrAT & | T TRT o FeAeT T HIL0T —
TEOd U, FeqTAT wE Td ITHL HT
s fafeaa 7 g7 fiedrea wet &7,
ARIHT I TF AT HEOT i FH
AT 7 AT 3AME & | 36 T & aeq0- 87
T FAAT TF T AU FIAT oM & |
AOFIET T TRT HH (Ao, afem)
AT g | =9 T & HeAdl & HLO-9g 0
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It Td ITHIT g | T TRT o AL - il
T ST FET GAT TAT @AT, TS & T
F ATATT T T T A, g4, drar a1
ARG ST g | Wi\ - ¥ AW
AEHTE TS (0] UF &1 & 2rar g | =9
TRT & el & FEOT - AAET 6 90T
Flewe, YENT ggqd U A ugud
FICATAT, TTHRLIT 3T & | T TAT & AL -
T wifeawr, deqmew gT § fafaw
AT % L9 #hie, Hlel § @ F A9,
FrATLT it fAferer srerear # Torm At F
I Tl 7 o e AR 2 |

I HISTIST T THAT HISH DI T,
YW Fle I g TF ITRION FT THH
TerergaReeT, ST Tad e I ST A F9T

H AT HIS FT 2L TG H AT | SETHT

HIfeaT SEeAT AT AATHT T90H He
faeT 1 T9T § qTeq ATSHEh I TLE0
FT AFLTF Ha AT ST =R w | a9
g A OFAA (FAL/ATE) F IR G
Frarazer 23-30 =3t &, aroww ua 60-70
sfderd ATaferd rEar gt g ar aEarad
AT ALY, FEHIEA BY HA g | AT
THATH g Hledad g F qITRA TF
FUTENT STEAT AAEITTATE FATH T@AT AT T
| TR <6 Fie T Fedqrad o€ F [{Fe
AT AR | HEERTEA o AT et ol T
AT AR | fFSET, S, .S AT o
ITSSY AT [EEHE FTAT AT | Hieqrad
THTH g % SULd hledTad ITHIU &l 5
TTAITT A= IS oo  ~q7aw 5 iz
SAId §U ARTE HLAT AT |

Hrew =g i T (/L) F IO o9
Frarawor 28 - 35 Ry &. 91Uy ud 55-65
gfderd smuferd saar grar g | aearad




AT Fo=, FENT g1 Ot g | ST A
THATH gq HledTdad e FT qATIHT FH
oA SITT T Sratera straar | g o ST
AU | T #ile & o€ § e #7715
H =7 &2 fugr & gar foar s AR |
YOTH ISl H & ST ATeAT qit G2 qom
TH I FIAT ATRY | O |0 9¢ =W
&1 2T ST AR w | e fie st
oA star e, w1 REfa s
FaT ST =TT | fieuTead g H gar &
STARTH 6l AT Fif AT ATRT |

AMYA O (REq/[Eawas) F I S
Fraraer 30-35 =Rt /. arawH ug 90-95
gfaerd smuferd sredr gt g | T TEATEd
TR YOI T Fol=LT gf Tl g | TS
FT THATH g HleaTed FeT H qTIHH T
AT AT & FIAa w2 gq ®e Al
Tt U TR FT AFLAFATLEATE GAT
TGT STAT ATRT | STUTErT T 7 7 Fed
o eIt FeT B 9T GH g AT HT
fEema forar ST =Ry | et A ' g
T SAALTRATATE & &f ST AT qAT
T AT ST AfRd R S "ier 7 v |
FUATHT FHF THT Ih IIT il F @ 8q
AT AT | 9 e Sirafary, fEsmar srerar
ATH.A. FT ITAN Hlee & ATAITh THT
Faeara o R =1 & v G S
FeT | TAT AT dlel & qIed Hlearad
I ¥ e #T T H FAT A7 AT |
FCUTAT FeT U Ik ATHATH o T §
FI=ZAT & ATATAL T@AT AT |

TIAE FHA (TFEAY/AAFAR) F IAH A
araTaer araraeor 25-30 R . qroww
Td 60-80 STerd sUTerd siaar gidl & | e
TEATIAT AT AAFIEA, I9 T Tl &
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| FEET AT TARATH g Hledarad g &
ATTHT TS AU AGdT ATEITIHTL a4
g & Rfees v F wggy s (%)

waﬁmaﬁﬁwaﬁzaﬁm
I | e 397 AR | gEawE ¥ g
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On Statistical Methods for Forestry Research

Girish Chandra and Raman Nautiyal
Division of Forestry Statistics, Indian Council of Forestry Research and Education,
PO - New Forest, Dehradun-248006.

Introduction

Forestry research, like in any other branch of
science, is based on scientific method which
commonly consists of a number of statistical
methodologies. Starting with forest biometry
as the development and application of
statistical methods to assess, estimate and
evaluate biological characteristic and process
of forests, forest biometry has had a pervasive
influence on forestry science. The sampling in
forest survey in order to estimate the
abundance of one or more forest resources has
long had a probabilistic basis ranging from
simple random sampling to
multistage/multiphase designs making use of
auxiliary information from aerial photography
and satellite imagery. Statistically designed
experiments with models are important in field
experiments in order to gain a better
understanding of trees, stand, and forest
responses and minimized the biasness and
experimental errors. Recently developed
software like SAS, SPSS, R, Minitab etc. are
the new advancement in analyzing the
collected data in the most efficient away.

In forestry research, the basic statistical
methods have their significant role to
understand and apply the advanced techniques
during and after the experiments. Complete
ideas of measures of central tendencies,
measures of dispersions are essential. The
concept of probability is central to the science
of statistics. As a subjective notion, probability
can be interpreted as degree of belief in a
continuous range between impossibility and
certainty, about the occurrence of an event.
Hypothesis is a tentative conjecture regarding
the phenomenon under consideration. As a
case of illustration, one may observe that the
growing stock of trees in the borders of a
plantation are better than trees inside. A
simple hypothesis that could be formed from
this fact is that the better growing stock of
trees in the periphery is due to increased
availability of sun light from the open sides.
One may then deduce that by varying the
spacing between trees and thereby controlling
the availability of light, the trees can be made

to grow differently. This would lead to a
spacing experiment wherein trees are planted
at different espacements and the growth is
observed. One may then observe that trees
under the same espacement vary in their
growth and a second hypothesis formed would
be that the variation in soil fertility is the
causative factor for the same. Accordingly, a
spacing cum fertilizer trial may follow. Further
observation that trees under the same
espacement, receiving the same fertilizer dose
differ in their growth may prompt the
researcher to conduct a spacing cum fertilizer
cum varietal trial. At the end of a series of
experiments, one may realize that the law of
limiting factors operate in such cases which
states that crop growth is constrained by the
most limiting factor in the environment.
Analysis of variance (ANOVA) is basically a
technique of partitioning the overall variation
in the responses observed in an investigation
into different assignable sources of variation,
some of which are specifiable and others
unknown. Further, it helps in testing whether
the variation due to any particular component
is significant as compared to residual variation
that can occur among the observational units.

In the present note, we are concentrating about
important sampling methodologies and models
used in forest surveys. The calculation of
forest mensurations and some measures for
biodiversity are also discussed. Some of the
examples for this note are taken from FAO
(www.fao.org).

Forestry Sampling

In a broad sense all in situ studies involving
noninterfering observations on nature can be
called field surveys. These may be various
purposes like estimation of population
parameters under interest, comparison of
different populations, finding interrelations of
variables, studying movement pattern or
distribution pattern of organisms etc. An
excellent account of the earlier development of
applications of different sampling methods in
forestry has been provided by Chacko (1965).
Some of the methodological issues of sample
surveys in forestry are discussed below under
the different contexts they arise.
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(a) General Field Surveys:

In  forestry research, we are typically
categorizing a General Field Surveys category
which commonly consists of resource surveys.
Most of the resource surveys start with a
stratification of the population into forest types
as per Champion and Seth (1968) or density
classes in the context of India. Systematic
sampling is easier to execute and has got some
theoretical disadvantages, the major one being
that a precise estimate of variance is not
obtainable unless there are at least two random
starts. Plots (may nested) of convenient sizes
(say 0.1 ha) are then laid out in the forest area.
Sampling intensity may typically vary from 1
to 5 percent depending on the size and nature
of the population. A special type of sampling
known as point sampling has been in vogue in
timber surveys for quite some time though its
application is mostly restricted to plantations.
This is essentially a probability proportional to
size (PPS) sampling scheme. The trees are
selected with probability proportional to their
basal areas and distances from a fixed
sampling point. Presently, ground surveys are
increasingly getting replaced by remote
sensing techniques and this trend is justifiable
when we consider the large effort and time
involved in traditional surveys.

(b) Rare and Endangered Species:

When carrying out rare and endangered plant
assessment studies, the following situation
may commonly encounter. In most of the
sampled places, the species richness is low or
negligible, but some places have few scattered
pockets of high species richness are
encountered. Under such situations Adaptive
Cluster sampling (Thompson, 1990) is a
powerful technique for parameter estimation
when characteristics under interest is sparsely
distributed but highly aggregated. Examples of
such populations can be found in rare and
endangered plant species, non timber forest
products, mineral investigations (unevenly
distributed ore concentrations), pollution
concentrations and hot spot investigations, and
epidemiology of rare diseases. In adaptive
cluster sampling, neighbouring units of the
selected initial units are added to the sample,
whenever the value of the characteristic under
study satisfies a pre-specified condition. The
precision of adaptive cluster sampling can be
enhanced by adopting appropriate sampling
scheme for selecting the initial sample.
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Horvitz Thompson and Hansen Hurwitz
estimators are generally used under such
deigns. 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.

(c) Socio-economic surveys:

In forest surveys, often required to conduct the
socioeconomic  surveys for the forest
dependent communities. Stratified multistage
sampling plans are especially suitable for such
surveys. The wunits can be conveniently
stratified by size or income levels or even by
administrative regions. The advantage is that
the sampling frame need be prepared only for
the selected subsampling units in a multistage
sampling plan. When the sampling units
largely differ in their sizes, adjusting the
selection probabilities in proportion to the size
may result in better estimates. Recently many
research projects under this aspect are running
by ICFRE, Dehradun including Identification
of Extents of Forest Fringe Villages of India.

(d) Pest and disease surveys:

Generally, cluster sampling scheme is helpful
for the pest and disease surveys in forests. At
the first stage the classes of plantations can be
taken. The sampling intensity in terms of
number of trees in the case of a survey on the
incidence of sal borer in different forest
Divisions found to vary from 5 to 50 percent
depending upon the variability in the
infestation level existed in these geographic
units (Mathew, 1989).

(e) Other important sampling techniques as
per the conditions:

When the measurements of units are very
costly and time consuming and there is
heterogeneity between the units of the
population, in such situations, Ranked Set
Sampling (Mclntyre, 1952) is a cost-effective
and precise method for sample selection.

A different sampling method for studying
spatial pattern is distance sampling wherein
the distance to the nearest neighbouring
individual is measured from a randomly
located point or individual. But this does not
provide an estimate of density unless the
pattern is random and so has to be used in
conjunction with quadrat sampling to measure
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and test the degrees of randomness. Spatial
patterns arising from the process of dispersal
are amenable to be studied through diffusion
theory and some of these models possess
remarkable predictive ability.

(f) Forest Inventory:

Forest inventory has almost always relied on
the sampling design as the basis of statistical
inference. Forest inventory typically are
intended to provide estimators of multiple
attributes of the forest.

INDIA
PHYSIOGRAPHIC ZONES

Forest Survey of India, Dehradun developed a
methodology (available in India State of
Forest Report 2013) for a comprehensive
assessment of forest resources inside and
outside forest areas at national level by
stratifying the country into 14 physiographic
zones and to take a sample of 10 percent
districts for detailed inventory during a cycle
of two years.

Modelling in Forest Surveys

A set of trees in a forest stand, producers and
consumers in an economic System are
examples of the components of the model.
Growth and yield modelling is an essential
prerequisite for evaluating the consequences of
a particular management action on the future
development of forest ecosystem and is, now a
day, has been central theme of Forest
Management. Prediction of growth or yield is
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important  because many  management
decisions depend on it. For instance, consider
the question, is it more profitable to grow
acacia or teak in central India. The answer to
this question depends, apart from the price, on
the expected yield of the species concerned in
that site. The number of growth and vyield
models applicable to forests is rapidly
increasing due to readily available efficient
computing technology. Some of the important
base models (height and age) in forest survey
mentioned in Tiwari (2013) are as follows:

b,
Chapman-Richards H =bo[L-exp(-~byt)]
solved by b2

b,
Chapman-Richards 1 = by [L—exp(-b;t)]
solved by bl

_ _ b,
Korf H =b, exp( b, /1 ) solved by bl

Korf H =bo &xpl-by /1% ) o1 eq by b2

b,
Hossfeld v H = b0 /b1 /1% ) gopveq by b0
and assuming by =515
Sloboda H =Po exp(— b, exp[b2 /(bs —1)t(b3’l)])
solved by bl
_ _ _ b,
Chapman-Richards ™ =Po [L—exp(-byt)]
_ by +bg
solved by b0 and assuming by = b (H, /1)t
Here, H is the dominant height (m) at age t
(years); t ranged from 5 to 20 years to reduce
the mean squared error, and 3, b0, b1, b2, b3,
b4 and b5 are the parameters to be estimated.
For most of the modelling purposes, ‘stand’ is
considered as a unit of management. Stand is
taken as a group of trees associated with a site.
Some of the common measures of stand
attributes are described here first before
discussing the different stand models.

For most of the modelling purposes, ‘stand’ is
considered as a unit of management. Stand is
taken as a group of trees associated with a site.
Some of the common measures of stand
attributes are described here first before
discussing the different stand models.

The most common measurements made on
trees apart from a simple count are diameter at
breast height (DBH) or girth at breast-height
(GBH) and total height. Here, a few stand
attributes that are derivable from these basic
measurements and some additional stand
features are briefly mentioned.
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Canopy: The cover of branches and foliage
formed by the crown of Trees

Canopy Density: It is the percentage area of
land covered by the canopy of trees.

Mean diameter: It is the diameter
corresponding to the mean basal area of a
group of trees or a stand, basal area of a tree
being taken as the cross sectional area at the
breast-height of the tree.

Stand basal area: The sum of the cross
sectional area at breast-height of trees in the
stand usually expressed m2 on a unit area
basis.

Mean height: It is the height corresponding to
the mean diameter of a group of trees as read
from a height-diameter curve applicable to the
stand.

Top height: Top height is defined as the height
corresponding to the mean diameter of 250
biggest diameters per hectare as read from
height diameter curve.

Site index: Projected top height of a stand to a
base age which is usually taken as the age at
which culmination of height growth occurs.
Stand volume: The aggregated volume of trees
in the stand usually expressed in m3 on a unit
area basis.

FAO described the models according to the
degree of resolution of the input variables.
Stand models can be classified as (i) whole
stand models (ii) diameter class models and
(iii) individual tree models. Though a
distinction is made as models for even-aged
and uneven-aged stands, most of the models
are applicable for both the cases. Generally,
trees in a plantation are mostly of the same age
and same species whereas trees in natural
forests are of different age levels and of
different species. The term even-aged is
applied to crops consisting of trees of
approximately the same age but differences up
to 25% of the rotation age may be allowed in
case where a crop is not harvested for 100
years or more. On the other hand, the term
uneven-aged is applied to crops in which the
individual stems vary widely in age, the range
of difference being usually more than 20 years
and in the case of long rotation crops, more
than 25% of the rotation.

Whole stand models predict the different stand
parameters directly from the concerned
regressor variables. The usual parameters of
interest are commercial volume/ha, crop
diameter and crop height. The regressor
variables are mostly age, stand density and site
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index. Since age and site index determine the
top height, sometimes only the top height is
considered in lieu of age and site index.
Diameter class models trace the changes in
volume or other characteristics in each
diameter class by calculating growth of the
average tree in each class, and multiply this
average by the inventoried number of stems in
each class. The volumes are the aggregated
over all classes to obtain stand characteristics.
Individual tree models are the most complex
and individually model each tree on a sample
tree list. Most individual tree models calculate
a crown competition index for each tree and
use it in determining whether the tree lives or
dies and, if it lives, its growth in terms of
diameter, height and crown size. A few models
found suitable for even-aged and uneven-aged
stands are described separately in the
following.
Models for even-aged stands

Sullivan and Clutter (1972) provided three
basic equations which form a compatible set in
the sense that the yield model can be obtained
by summation of the predicted growth through
appropriate growth periods. More precisely,
the algebraic form of the yield model can be
derived by mathematical integration of the
growth model. The general form of the
equations is

Current yield =V, =f (S, Ay, By)
Future yield =V, =f (S, A,, By)
Projected basal area = B, = f (A1, Ay, S, By)
where S = Site index
V; = Current stand volume
V, = Projected stand volume
B; = Current stand basal area
B, = Projected stand basal area
A; = Current stand age
A, = Projected stand age
Nowadays there are a number of yield

equations are available for different species,
basal area and volume of even aged stands.
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Models for uneven-aged stands

Sullivan and Clutter (1972) provided three
basic equations which form a compatible set in
the sense that the yield model can be obtained

Nowadays there are a number of yield
equations are available for different species,
basal area and volume of even aged stands.

Table: Data on number of trees/ha in three diameter classes at two successive measurements in
natural forests.

Sampleplot Number of trees /ha Number of trees/ha
at Measurement - | at Measurement - 11
number | dbh class | dbh class dbh class dbh class | dbhclass | dbh class
<10cm | 10-60 cm >60 cm <10cm | 10-60 cm >60 cm
(Y19 (Var) (Var) (Yitra) (Yat+q) (Yat+q)
1 102 54 23 87 87 45
2 84 40 22 89 71 35
3 56 35 20 91 50 30
4 202 84 42 77 167 71
5 34 23 43 90 31 29
6 87 23 12 92 68 20
7 78 56 13 90 71 43
8 202 34 32 82 152 33
9 45 45 23 91 45 38
10 150 75 21 83 128 59

by summation of the predicted growth through
appropriate growth periods. More precisely,
the algebraic form of the yield model can be
derived by mathematical integration of the
growth model. The general form of the
equations is

Currentyield = V1 =1 (S, Al, Bl)

Future yield = V2 = f (S, A2, B2)

Projected basal area = B2 = f (A1, A2, S, B1)
where S = Site index

V1 = Current stand volume

V2 = Projected stand volume

B1 = Current stand basal area

B2 = Projected stand basal area

Al = Current stand age

A2 = Projected stand age

Models for uneven-aged stands

Boungiorno and Michie (1980) present a
matrix model in which the parameters
represent (i) stochastic transition of trees
between diameter classes and (ii) in growth of
new trees which depends upon the condition of
the stand. The model has the form

Yues =g T El(}”u _;31:) t g, (}”2: _;32!)+""+gx (Y = Fig )

Yapa = Baf ¥y — By )+ agl ¥y — i, )
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FYaren = E’-":u [-}?{x—l}r - ';g{x—l}:r ) Ty, (-}'?:u! - km)

where  gives the expected number of living
trees in the ith size class at time t.

gives the number of trees harvested from ith
size classes during a time interval.

gi, ai, bi are coefficients to be estimated.

Here the number of trees in the smallest size
class is expressed as a function of the number
of trees in all size classes and of the harvest
within a particular time interval. With the
same time reference, the numbers of trees in
higher size classes are taken as functions of
the numbers of trees in adjacent size classes. It
is possible to estimate the parameters through
regression analysis using data from permanent
sample plots wherein status of the number of
trees in different diameter classes in each time
period with a specified interval is recorded
along with the number of trees harvested
between successive measurements.

For an over-simplified illustration, consider
the following data collected at two successive
instances with an interval of g =5 years from a
few permanent sample plots in natural forests.
The data given in following Table show the
number of trees in three diameter classes at the
two measurement periods. Assume that no
harvesting has taken place during the interval,
implying hit; i = 1, 2, ..., n to be zero. In
actual applications, more than three diameter
classes may be identified and data from
multiple measurements from a large number of
plots will be required with records of number
of trees removed from each diameter class
between successive measurements.

The equations to be estimated are,
Viges = Bo+ 210 + SV + S3n
Virvo = Bydie + @3V,

Virsa = D3y + @3V

Using the multiple linear regression, the
following estimates are obtained.

Firen = FRE0I - 00526y, - 0.0738y,, — 01470y,
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Faren = 070323, + 02954 3,

Farpa = 07016y, + 02038y,

Equations such as in above model have great
importance in projecting the future stand
conditions and devising optimum harvesting

policies on the management unit as
demonstrated by Boungiorno and Michie
(1980).

Forest Mensuration

In several areas of forestry research the
determination of the volume or biomass of
trees are essential. Since the measurement of
volume or biomass is destructive, one may
resort to pre-established volume or biomass
prediction equations to obtain an estimate of
these characteristics. These equations are
found to vary from species to species and for a
given species, from stand to stand.

Determination of volume of any specified part
of the tree such as stem or branch is usually
achieved by cutting the tree part into logs and
making measurements on the logs. For
research purposes, it is usual to make the logs
3m in length except the top end log which may
be up to 4.5m. But if the end section is more
than 1.5m in length, it is left as a separate log.
The diameter or girth of the logs is measured
at the middle portion of the log, at either ends
of the log or at the bottom, middle and tip
potions of the logs depending on the resources
available. The length of individual logs is also
measured. The measurements may be made
over bark or under bark after peeling the bark
as required. The volume of individual logs
may be calculated by using one of the

formulae given in the following table
depending on the measurements available.
Volume of the log Remarks
(B 4+ Smalian’s
— formula
87
s Huber’s
— | formula
41
(B +4m +£° ) Newton’s
formula

24



where b is the girth of the log at the basal
portion

m is the girth at the middle of the log
t is the girth at the thin end of the log

| is the length of the log or height of the
log

The data collected from sample trees on
their volume or biomass along with the
dbh and height of sample trees are utilized
to develop prediction equations through
regression  techniques. For  biomass
equations, sometimes diameter measured
at a point lower than breast-height is used
as regressor variable. Volume or biomass
is taken as dependent variable and
functions of dbh and height form the
independent variables in the regression.
Some of the standard forms of volume or
biomass prediction equations in use are
given below.

y=a+bD+cD2
Iny=a+bD
Iny=a+biInD
y0.5=a+bD

y=a+bD2H
Iny=a+bD2H
y0.5=a+bD2H
Iny=a+bInD+clInH
y0.5=a+bD+cH
y0.5=a+bD2+cH+dD2H

In all the above equations, y represents
tree volume or biomass, D is the tree
diameter measured at breast-height or at a
lower point but measured uniformly on all
the sample trees, H is the tree height, and
a, b, c are regression coefficients, In
indicates natural logarithm.
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Usually, several forms of equations are
fitted to the data and the best fitting
equation is selected based on measures
like adjusted coefficient of determination
or Furnival index. When the models to be
compared do not have the same form of
the dependent variable, Furnival index is
invariably used.

n is the number of observations on the
dependent variable and p is the number of
parameters in the model

The Furnival index for each model is
obtained by multiplying the corresponding
values of the square root of mean square
error with the inverse of the geometric
mean. For instance, the derivative of Iny
is (1/y) and the Furnival index in that case
would be

Furnival index =

JMEE[ 1

Geometric mean(y_l)]

Biodiversity Indices

Biodiversity is defined here as the property
of groups or classes of living entities to be
varied. Biodiversity manifests itself in two
dimensionsviz.,,  variety and  relative
abundance of species (Magurran, 1988). The
former is often measured in terms of species
richness index which is,

S
Species richness index = SN
where S= Number of species in a
collection

N = Number of individuals collected

The relative abundance is usually
measured in terms of diversity indices, a best
known example of which is Shannon-Wiener
index (H).

5
H= _Zl:}?'z'lﬂ B

where p;= Proportion of individuals found
in the ith species

The values of Shannon-Wiener index
obtained for different communities H1 and H2
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can be tested using Student’s t test where tis
defined as

. |4 - 4|
JVar( By )+ Var( Hy )

which follows Student’s t distribution with
n degrees of freedom where

. (Var( Hy )+ Var{ Hy )*
(Var(Hy )P [Ny + (Var (2 ) [,

2 2
Var(H) = Zpiﬂﬂpi) Nlizpi Inp) N

Forestry Statistics of India at a Glance

important parameters like forest resources:
area under forest cover, production of wood
and non wood forest products, Protected Areas
and Wildlife, Joint Forest Mangement
Committees, International Trade in forest
products etc. ICFRE also published First
Forest Sector Report India 2010. These are
available at www.icfre.org. Further, Forest
Survey of India (FSI), a national organization
under Ministry of Environment Forest and
Climate Change, has mandated for assessing
and monitoring the forest resources of the
country periodically. The forest cover is being
assessed using satellite images and following
wall to wall approach every two years since
1980s. The detail on state/zonal/forest type
wise forest cover, mangrove cover, tree cover,
growing stock, forest inventory etc with
methodologies are available in India State of
Forest Report of Forest Survey of India
(www.fsi.nic.in ).
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Road accident of wild animals by heavy traffic movement: A
major threat to faunal biodiversity of the country

Dr. Sanjay Paunikar and Dr. Nitin Kulkarni
Forest Entomology Division, Tropical Forest Research Institute, Jabalpur

India is recognized 12 mega hot spot
biodiversity country in the world. India has
unique and endemic species of wild animals,
which are not found anywhere in the world.
Wild animals are jewel and precious wealth of
the Earth. Many wild animal species have
spiritual significance in different cultures
around the world and they and their products
may be used as sacred objects in religious
rituals. Many Nations have established their
tourism sector around their natural wildlife.
They are also plays a significant role to
balance the ecosystem. But recent years, the
populations of the wild animals are decline to
number of reason such as destruction of their
habitat,

agricultural purpose, mining, anthropogenic

natural destruction of forest for

pressure, poaching, hunting, illegal trade of

their body parts, indiscriminate uses of

chemical pesticides and fertilizer in
agricultural fields, climatic change, pollution,
diseases, invasive species and killing on road
and rail accident by heavy traffic movement
further add to this loss.

Recent years, several road development
activities of state and national highways are
carrying out by National Highways Authority
of India (NHAI, Ministry of Road Transport
and Highways, Govt. of India) like expansion,
conversion and diversion etc. for faster

movement and transportation. In India,
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motorized vehicle have enormously increased
on the roads during last 20-25 years and
resulted in heavy traffic on the state and
national highways of the country. Several
states and national highways are passing
through national parks, wild life sanctuaries,
biosphere reserves, protected and unprotected
forest areas of the country. While, travelling
by road through the forest areas, one can often
see the number of animals like amphibian,
reptiles, birds and mammals dead due to road
accidents by uncontrolled vehicular traffic.
These highways are the cause of death for
number of wild animals and also exert adverse
impacts on their population of wild animals of
the country due to road accident by heavy
vehicle traffic. It is also major threat to our
rich and precious faunal
the NGO Wildlife Protection

Society of India (WPSI) reported several wild

biodiversity.
Recently,

animals were killed due to road and rail
accident by heavy vehicle in and around
different forest areas of the country. Although,
the recent case of train accident killing of
seven elephant near Jalpaigudi in West Bengal
state is out of coverage of paper, but it is one
of the same kind.

It was found that the number of wild animals
like Tiger (Panthera tigris) Leopard (Panthera
pardus), Indian Jackal (Canis aureus), Indian

fox (Mulpes bengalensis) , Jungle cat (Felis
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chaus), Wild boar (Sus scrofa), Common Civet

Cat (Paradoxurus hermophroditus), Indian

Hare (Lepus nigricolis), Indian Gray

Mongoose (Herpestes edwardsii), Antelope
species like Spotted Deer (Axis axis), Nilgai

(Bosalepus  tragocamelus), Black Buck
(Antilope  cervicapra), primate  species
(Monkey, Macaca mulatta and Langur,

Semnopithecus entellus) and other small
mammals species dead on road due to heavy
vehicle traffic. The birds species like common
myna, dove, egrets, owls, vulture, common
and jungle quails, crow, sparrow and some
other birds species were also found dead on
the like
amphibians (frog and toad) and many species

road. The other small animals
of reptiles (snake, lizard and skink) were dead
on the road due to accident by vehicle traffic.
The literature showed some other countable
studies on the road kill of animals by heavy
vehicle in and around national parks, wild life
sanctuaries, biosphere reserves, protected and

unprotected forest areas of the country. More

attention has been given in developed
countries like America and Europe to assess
such impacts but developing country like India
has not given the required attention to these
aspects.

The several wild animal species come under
Wild Life Protection Act. (1972) and listed
different Schedules with their conservation
status in the country. It is needed to save our
rich faunal biodiversity by taking all the
possible protection measure.

Although, road kill of wild fauna by heavy
vehicular traffic needs to be discussed at
appropriate forum the possible way out could
be by displacing the wild life presence at the
places of their abundance in the forest area
along with other measures controlled like
vehicle speed. The construction of flyover and
alternate roads outside the forest area could

also be another option.

Killing of Wild Animals on the Road by traffic movement
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Community dependence on non timber forest products (NTFPs): Issues
and challenges

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

Forest resources have always been an
important part of subsistence as well as
livelihood for forest dwellers and rural
communities for their survival starting from
fire, shelter to food. Despite of the positive
outcomes in terms of livelihoods and
conservation connected with non timber forest
products (NTFPs)
(Cunningham, 2011; Kumar et al., 2013) and
the

dwelling communities has received increasing

remain elusive

interaction between forest and forest

attention from social scientists and policy
makers due to its significance from the view
point of community welfare and sustainable
forest management. This is particularly true in
the case of benefits from non-timber forest
products (NTFPs).

India has great wealth from NTFPs in its
forests, its wetlands and in its marine areas
containing many endemic plants and animals.
In India’s largest unorganized sectors having a
dependent population of about 275 million (27
% of total population) and with a business
turnover of more than Rs.6000 Crores per
annum, the NTFP sector has however and
unfortunately been neglected since the pre-
period  (Malhotra
Bhattacharya, 2010; Bhattacharya and Hayat,
2009). National forest policies between 1950
and 1970 were mainly timber

Independence and

oriented.
Concerned with the increasing depletion of
forest biodiversity, the subsequent policies,

19

Wild Life (Protection) Act of 1972, Forest
Conservation Act of 1980 and National Forest
Policy of 1988 have reoriented the objectives
by treating forest as environmental and social
resource rather than as a mere revenue earning
resource. The National Forest Policy was
1988 the
establishment of joint forest management in

amended in followed by
the 1990. Community-based natural resource
management (CBNRM) became the new
paradigm and role of communities in resource
management was recognized along with the
market potential of biodiversity, capitalizing
on indigenous knowledge. Later, with the
increasing market demand for biological
resources, when issues with equity, fairness
and biopiracy became apparent, India
responded by ratifying the Convention on
Biological Diversity (CBD) in 1992 and the
Biodiversity Act was implemented in 2002
(Vasan 2005). However, even with NTFPs,
priority over high value resources remained
with the state. More recently, in response to
indigenous rights to property and access, the
Forest Rights Act 2006, was implemented
(MoEF) and is an ongoing activity.

Traditionally Non Timber Forest Products
(NTFPs) refer to all biological materials other
than timber extracted from natural forests for
human and animal use and have both
consumptive and exchange value. Globally

NTFP / NWEFP are defined as “forest products
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consisting of goods of biological origin other
than wood, derived from forest, other wood
NTFPs
includes leaves of commercial importance;

land and trees outside forests”.
Fibers and Flosses; Grasses other than those
used for oil extraction; bamboos and canes;
essential oils; oil seeds; medicines, spices; tans
and dyes; gums, resins and oleoresins; drugs,
edible
products; lac and tassar silk. NTFPs have a

spices, poisons and insecticides;
tremendous potential to create large scale
employment opportunity thereby helping in
reducing poverty and increasing empowerment
of particularly tribal and poor people of the
poorest and backward districts of the country.
Otherwise known as the ‘minor forest
produce’(MFP)

produces of plant origin with few exceptions,

particularly implying to
its actual contribution has been so major than
in many of the State Forest Departments earn
the major share of their income from these
NTFPs/MFPs (like tendu leaves) particularly
after green felling was banned. In absence of a
comprehensive national/  central  policy/
approach, contradictory legal provisions still
prevail while differential state regimes create
some of the biggest limitations which
constrain a healthy growth of the NTFP sector.
Numerous non-timber forest products (NTFPS)
have ethnobotanical values on account of their
medicinal, food and cultural significance. New
uses connected with NTFPs are also being
reported and getting documented for posterity.
NTFPs constitute an important economic and
natural resource, and are used for both family
consumption and commercial trade (Kumar,
2014). They also meet social needs and

contribute significantly to the livelihood of
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rural residents. About 80% of the population
of developing countries uses NTFPs to meet
some of their health and nutritional needs. In
many of the thickly populated tropical regions,
poor people still collect a wide range of forest
products to sustain and supplement their
livelihoods and escape hunger and poverty.
However, information on such collection

efforts and utilization aspects remains
unaccounted largely due to the scattered nature
of such efforts. Depleting resource base either
because of diversion of forest land for non-
forest use, or due to unsustainable harvesting
practices has been the major ecological
challenge in the NTFP sector with growing
and visible impacts of climate change on crop
production. On the other hand, poor Research
and Development activities focus, inadequate
post-harvesting practices, insufficient funds
and infrastructure, and unorganized nature of
the trade have made it financially vulnerable
particularly for the primary collectors whereas
the differential and sometimes contradictory
tax and transit regimes in the states have
adversely affected not only the trade but even
the production of NTFPs as in case of brood
lac.
Environmental, economic and cultural
importance of NTFPs

Environmental importance: In agro forestry
ecosystem, cultivating NTFPs species helps in
achieving environmental objectives such as
conservation of  watersheds, biological
diversity and genetic resource. NTFPs is a
possible "magic bullet" to solve deforestation
issues and are important, ubiquitous, and

culturally integral part of rural and urban lives
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and must continue to be considered in forest

management decisions.

Economic importance: In some areas, the

financial impact of NTFPs may be greater than

that of timber. For example, FAO (1997), it

was estimated that the total value of world

trade in NTFPs is approximately US $ 1100

million. NTFPs market has grown by nearly

20 % annually over the last several years

(Hammet, 1999).

Cultural importance: NTFPs are also of great

cultural importance. Preservation of NTFPs is

fundamental to maintenance and continuation

of traditional ways of life. The field of herbal

medicine and biomedical research are growing

rapidly. Often people who used them

traditionally studied the plants, their uses and

techniques of harvesting and processing over

generations. As these discoveries blossom into

lucrative industries an equitable share of

benefits is due to the people, communities and

countries from which they originate.

Issues and Challenges:

e Absence of complimentary mechanism for
NTFP crop failures.

e Absence of sustainable harvesting
protocols.

e Adapting to Climate change.

e High exploitation and poor regeneration.

e Inadequate capacity and knowledge in
NTFP management.

e Inadequate infrastructure, and post-
harvesting facilities/skills.

e Inadequate NTFP baseline data and
mapping, unclear demand supply scenario.

e Incompatible tax structure.

e Minimum Support Price

NTFPs.

(MSP) for
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e Policy-level inconsistencies.

e Poor attention to NTFP conservation.

e Poor progress in research & development.

e Primary collectors losing interest in NTFP
collection.

e Underperformance of public sector
procurement & trade agencies.

e Unorganized sector.

e Volatile market.

The

sustainable basis has remained a complex

Strategy: NTFP management on

process for the last several decades but in the

present scenario, there is a need to adopt

multipronged strategy, as under, to build up an

environment to strengthen community based

management and trade of NTFPs which in turn

would strengthen the livelihood of poor forest

dependent population

e Capacity development training, awareness
building, exposure.

e Detailed inventory and prioritization of
Zone-wise species.

e Establishment of an apex body for NTFP
development

e Food security and income generation for
poverty alleviation.

e Forward and  backward linkages
/Organization of existing trade.

e Research and development.

e Resource augmentation plan /incentives
for growing NTFP crops in private land.

Recommendations

e Awareness, social mobilization and
capacity development.

e Development, infrastructure / enterprises/
marketing/minimum Support Price.

e Enabling policy and institutionalization.
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o Identification, prioritization, standards,
certification and value chain.

e Research and development.

e Resource augmentation through in-situ
plantation and ANR / ex-situ cultivation
(ha).

CONCLUSION
NTFPs collection is unlikely to generate
positive outcomes for biodiversity
conservation or poverty alleviation. The new
laws giving rights of land and resource use,
including NTFPs collection, to communities
living within forests and protected areas are
therefore probably misguided in terms of
livelihoods and harmful to conservation in
protected areas. | suggest that the Indian
government considers provision of alternative
farm-based livelihoods and investment in
improved access to education for collectors
and their families.
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A tree needed to be prioritized: Pterocarpus santalinus

Milkuri Chiranjeeva Reddy and Mhaiskar Priya Rajendra

College of Forestry, Dr Y S Parmar University of Horticulture and Forestry, Nauni, Himachal Pradesh

Pterocarpus santalinus Linn. f., belonging
to family Fabaceae, is a small to medium
sized handsome deciduous tree species
endemic to Eastern Ghats. This
endangered taxon is currently thriving only
in Cuddapah and Kurnool districts of
Andhra Pradesh [1] and Arcot and
Chingelpet districts of Tamil Nadu up to
500 m [2]. This strong light demander
which reaches upto 8 m height prefers
hilly terrain with hot climate and lateritic
loam, quartzite shale or lime stone type
well drained stony or gravelly soils. In
natural habitats, temperature varies from a
minimum of 11° C to a maximum of 46° C
and rainfall varying from as low as 10 cm
to 100 cm indicative of the excessive dry
climate prevailing throughout the vyear.
About 82 per cent of the natural population
occurs in  subsurface formation of
quartzites indicating the soil preference for
its growth [3]. Its bark is Blackish with
pale yellow-pinkish streaks blaze. Wood is
extremely hard, dark purple heart-wood
with a bitter flavor [4]. Leaves are 3-9 cm
& trifoliated with round or heart shaped
base with rounded or orbicular tips.
Branchlets are drooping and hairless.
Flowers are bisexual, stalked in auxiliary
simple or sparingly branched racemes,
yellow, about 2 cm long, fragrant appears
in April-May. Oblilquely-orbicular 3 to 4
cms pods containing one seed of 1 to 1.5
cms long, reddish brown with a smooth
leathery testa matures in Ferbruary-May.

Almost  900-1400 seeds weigh per
kilogram of seed with 50-60 percentage of
germination. Wood of Pterocarpus

santalinus is available in two variants i.e.
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wavy grained and straight grained which
are having a great demand in domestic as
well as international market. The wood of
Pterocarpus santalinus is mainly used for
furniture making and carving, apart from
this it is having a great demand for
insoluble or sparingly soluble red wood
dye known as santalin which is primarily
utilized in textile industry for dyeing [5].
The heartwood is also used in folk
medicine for treating diabetes, healing
various skin diseases, blemishes, ulcers
and other ailments [6,7]. Looking into the
severe demand for wood, very narrow
geographical distribution, slow
regeneration and other anthropogenic
harassments such as illicit felling, illegal
trade and habitat degradation and lose,
International Union for Conservation of
Nature has categorized Pterocarpus
santalinus as an endangered species and it
has been listed in Convention on
International Trade in Endangered Species
of Wild Fauna and Flora. Very frequent
appearance of news regarding illicit felling
and trade of this critically endangered
species is alarming. Raising of large-scale
plantation using high-end plantation
technology in both traditional
departmental plantations as well as in
agroforestry  and Social forestry
plantations while simultaneously
conserving the existing natural population
as a source of genetic material could be a
way for saving this species from
extinction. On the other hand, studies on
ecology, physiology, breeding biology,
plantation technology and Silviculture
should be greatly developed. Similar agro-
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ecological regions may be identified and
tested for raising plantations of
Pterocarpus santalinus as well. As a final
word, creating public awareness regarding
the need for conservation of Pterocarpus
santalinus among the masses is must for
successful conservation of this species.
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TET & F TFHAF aeqfaat
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http://en.wikipedia.org/wiki/Ficus_glomerata
http://en.wikipedia.org/wiki/Helicteres_isora
http://en.wikipedia.org/wiki/Pongamia
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http://en.wikipedia.org/w/index.php?title=Gymnosporia_montana&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Gymnosporia_montana&action=edit&redlink=1
http://en.wikipedia.org/wiki/Helicteres_isora
http://en.wikipedia.org/wiki/Adhatoda_vasica
http://en.wikipedia.org/wiki/Adhatoda_vasica
http://en.wikipedia.org/wiki/Adhatoda_vasica
http://en.wikipedia.org/wiki/Tribulus_terrestris
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Know Your Biodiversity

Hedychium choronarium

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

Hedychium choronarium is commonly
known as Butterfly ginger lily,
Gulbakawali and White ginger lily. 1t is
very beautiful fragrant tropical perennial
and cousin of culinary ginger Zingiber
officinale. It belongs to family
Zingiberaceae. Hedychium choronarium is
national flower of Cuba. It is a popular
landscape plant throughout Florida, the
Gulf Coast, California, the Caribbean and
tropical and subtropical areas worldwide.
It is originally from the Himalayas region
of Nepal and India where it is known as
dolan champa. Butterfly Ginger lily
"Hedychium coronarium”™ is found in
moist deciduous forest of central India and
also grown as garden plant.

Gulbakawali is perennial herb with lance
shaped and sharp pointed leaves. Flowers
fragrant white in dense long spikes and
clusters of flowers look like butterflies. It
flowers from August to October. Because
of its beauty and sweet fragrance it is
popular garden plant and widely available
in nurseries, garden centres, markets and
are often swapped among gardeners. It is
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generally found in moist places along
streams and in forest.

The rhizomes are edible and have been
used for starch extraction. They have also
been used a source of cellulose for paper
manufacture and fibre for textiles. The
flowers are also eaten, lightly steamed and
served with a chilli sauce in Thailand.
Rhizome and stem bases are diuretic,
hypertensive, antidiabetic, antisyphilitic
and antifungal. The rhizomes are also the
source of essential oil that is used in
perfumery and pharmaceutical
preparations. The rhizome of Hedychium
choronarium is used in Chinese medicine
and has been prescribed and used in the
treatment of headache, lancinating pain,
diabetes, inflammatory and intense pain
due to rheumatism, etc. It also has uses as
a tonic, excitant and anti-rheumatic in the
Ayurvedic system. It is also used by
Manipuri women to make a floral
ornament.

Bos gaurus (Gaur)

Due to restricted distribution of the plant,
its over exploitation and harvest for
medicine and trade and land clearing it is
disappearing from its natural habitat. As
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result the plant has become endangered in
Madhya Pradesh, Central India and other
parts. It has become Red listed in Manipur.
Regeneration and reestablishment of plant
through in situ conservation should be
most effective biological method to
conserve its diversity.

Bos gaurus is commonly known as Gaur.
It belongs to family Bovidae. Gaur is one
of the largest ungulates of Asian forest.
Gaur is distributed in South and South
East Asia from India to peninsular
Malaysia, occurring in India, Nepal,
Bhutan, Bangladesh, Myanmar, Thailand,
China, Laos, Cambodia, Vietnam and
Malaysia. The habitat type of this region
consists of mainly tropical wet evergreen
forest, tropical dry deciduous forest and
scrub forest. The estimated population is
around 13,000 to 30,000 with
approximately 85 per cent of population
being present in India. In central India has
the highest gaur habitat with some 83,000
km? In central India, the gaur extends
from central parts of the Satpura Range to
the Chotanagpur Plateau and then to the
northern ranges of the Eastern Ghats.

Gaur is the tallest living Ox and one of the
four heaviest land mammals. Gaur bulls
weigh 600- 1000 kg. Gaurs are sexually
dimorphic. Both sexes have horns. In
males the horns are larger especially at
base with more outward swath and the
curving is less at the tips. Horns of young
bulls are smooth, yellow-orange in colour
and tipped with black, whereas the old
bulls are corrugated a dull olive in colour.
Gaur feeds on variety of plants indicating
the polypagous feeding habit of this
animal. Thus the varied food species
selection enable the species to colonize a
wide range of vegetation types from dry
thorn forest to wet evergreen forests. The
food plants from the families of Poaceae,
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Fabaceae, Asteraceae and Malvaceae
collectively form the major food species.
Habitat loss and fragmentation has been
largely responsible for the large scale
decline of gaur range and it remains a
major threat to gaur conservation in Asia.
Gaur is vulnerable to epidemic diseases of
Foot and Mouth Disease, Anthrax and
Rinderpest. Poaching of gaur for meat and
horns is one of the serious threats for
conservation of gaur even in protected
areas.

Bos gaurus is an endangered animal per
Schedule — | of the Indian Wildlife
Protection Act (1972). It is included in
Appendix | of the Conservation on
International trade in Endangered Species
of Wild Fauna and Flora (CITES) and
categorized as Vulnerable by the
International Union for Conservation of
Nature and Natural Resources (IUCN).
The known extinction of gaur from three
protected areas in India (Thattakad
Wildlife Sanctuary, Kerala; Bhandhavgarh
Tiger Reserve and Kanger Valley National
Park, Madhya Pradesh) in the last two
decades shows that this species is losing
ground very fast and urgent measures are
required reintroduction and
reestablishment.
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