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Development of agroforestry model in forest
fringe areas for local cornmunities

Pawan Kumar Kaushik*, Praveen Verma', Shankar Sharma'
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Abstract

From cooperation point of view, the participatory forest management programme has proved

profitalrle for eco]ogical security urs-a-vrs better management of generated livelihood for iorest

iringe comrnunitiei. Several other perpetual management systems have been adopted for

practlcal solution to ease pressure on foiests. Mailang Grant village adjoining Gibbon Wildlife
^Sanctuary 

in f orhat district has been chosen for development of agroforestry system in forest

fringe aiea uncler the project. For additional income to farmers practicising shifting

cultivation, the shifting cultivation division has estabilished and recommended an

agroforestry model based on Betel Nut [Areca catechu) - Bhutzolikia(Capsicum chinensisJ crop

combination. The recommended modeiis capable of providing an additional income of { 300-

40 0 per plant in a crop cycle.

Ke1'\Vords: Livelihood development, Agroforestry, Forest fringe village, Participatory forest

manageme nt, Capsicum chinensis, Areca catechu.

citation: Kaushik P, K., verma P., Sharma s. 2015. Development of agroforestry model in forest

fringe areas for local communities.Shodhtaru 1: 1-B'

' e-na;i id ; parian.kau shik@gmail.com
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Aaq,.r mfF Hr{r {,rt{ {tr€tr fr arqar
erralo qro-3q. qEE qt. ufr"r ffi

qTqTfu-o qrFrfrt Yq qrR-5{-{erTq-{ d=q

3/1drqqf, lrq ts. {f,16l-qs - 211002. s.s-

SITI-{T

Tq6 silq q, fr df)ry-r odsarq oT-Sq €q-6uT qft errar ET 3Teryq fu-qr qqr t r sTqd-q eT,

,R*, E"rE 1q fr-R-r-d B t sn-sr st.I fl?-TI sg d frq.ltq tg o ad d an drt) 
"-qfr-fl 

ftri ru I

,.+-fi t-i of nreTet aer .ildi o) .5rcoq d--or" .rfl r ft-q qt d d* mT gq fr-fl-TR o-T 3lsqqi

e* ,* I IF d *t cF-r gw ffia+n o.osgfttfl.o de;T TH d sqq o-r qd gE' fi+rfl{ I s

sfu-Tr'o siqr rrqr t d(lqr'odvgm orfq H-qilT at e-d errrdT 13.633 fu-fl0 /3qq qY
go 11 Ait* *Aoa qfr dq or qit o{ oT-&{ q",r6"T +1+q frrq-ro7oS (fi+un d rriq =
TrF. E3{T I

ger {(; oT-fi{ tt-,rE"T, erqY$q-{, {fldm}f,, gw fr-oux

carbon sequestration capacity of Jatropha curcas

centre'"lJ:l,l,XiX:I*#H:JIlfJ;il:;"""J,Hffi X:l'o,,,noo,o

Abstract

The research paper reports an investigation based on carbon sequestration capacil'':i

Jatropha curcas,which was conducted in Padila, Allahabad. The plants of three )iears age \1,'e 1'e

chosen for biomass of shoots and roots; which were cut and weighed' Total dry biomass of

three year old plants was also studied. The values for dry biomass were 0.633 kg ict-

underground (rootJ part ancl 13.0 kg for above ground [shoot] part. Jatropha ctLrco.s

,.qu.it...,l caibo.t tolh. tun" of 13.63 3 kg/3 year,i"e.4.544 kg/ year in terms of biomass.

Key Words: carbon sequestration, Bio fuel, Ratanjot, Dry Biotnass.

citation: Pandey A., Dubey K., Tripathi P. 2015. Carbon sequestration capacity of latroplta
curcas. Shodhtaru 1 : 9-13.
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fr fuqT qiar t I Fq-d EtT Q Grq]EzI \ilsi lN qrfr B ner r{q q{r (r Et"dT B r wfrwr fr \ililiftt{
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ffi+r S-q-d d qorq t s.sffid Ni q fiq Erss qR'uTrq Ni ow ET-&{ qti}enmrq-s
d qRqq t vd-sftq 6fr tqfr Tfr t r rnqfu sB-q CI-d-d t ei-.rTE-m. qnr t sffiffid ft'{
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yd!-ctt-d d qhn +i uraq-$ 6rrr wr< q€t fuuT srcr t ero: s+S Er<T E6qr{ 6 ugqilr
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Tq"r I ddsT d +q erq)-grf,f, sf,TrffI Et GTrfU-fi q-q-drddT o) e-.6r qE-A d r -iflry-r 6dw
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uo, zooa) t

ftEgq s|-{.fl
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Important tree species in protected area of Sunderban Tiger
Reserve

Animesh Sinha*

Forest Genetics and Breeding Division, Institute of Forest Productivity, Ranchi

Abstract

The present study was conducted at Sajnekhali and Basirhat demarcating two boundaries of

Sunderban Tiger Reserve Area famous for Bengal tiger and Mangrove forest situated at eastern

part of Sunderban. The quadrate methodology was adopted for collecting data on biodiversity,

ir.qr"n.y, basal area and important value index [.V.1] of three species. The highest value IVI

wai recorded for Gainva in both areas fallowed by Hental and Bine in Sajnekhali and Sundari

and Garjan in Basirhat. The study provides an insight about biotic and abiotic features,

important vegetation wealth and fragile ecosystem of Mangroves for security, judicious

management and conservation of Sunderban.

Key Words: Biodiversity, Ecology, IVI, Mangrov forest, Sundari'

Citation: Sinha A. 2015. Important tree species in protected area of Sunderban Tiger Reserve.

Shodhtarulz14-19.

4M

E



ertera-r

ITfiIFFII

ffiq surotr-q-+fiq Tq \rfrsr qHl A q-fr gET+, srt e5fr qrfr qt1 frt, oerq ara
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t qrfo-6 qFr{yf qdii (i'*q *Id wr-c) 6-t qqq fo-n rrqr l q5q Taq1fr^ga rz sftEPi
qe}-{ rurTfud (gr-iufi 1) fuq .rq oil--{ tsq-cnl G{q{q EGTr I Efl qrftrqi d frq d-q fr-EErdT -fg^fr

GrTqTfiq qta 1'q {f,n ITFT r1q-{r-6 (3Tri A srri.) d-offi & ftrn (rsoa) d 3i-gwn Tgq-Fiq
frtS or q-qlq fu-qr rrqr I qM"r ol sTrtrr{ geit d fuq ro fr x p fi-q* (&l-q)A fug s.fi x s

fi \'q qTro-f (ad) S ftq r fr * r fr frqfR-d iilqrrqT l q-.+tr qM qd-{ fr Tq 
qryii y

frrfur fuqr.TqT I ffifuf, Ea 6-r q-$r.r ovfr gv t=nq-frq{ rF-rr6 (H) at rromr of G t

H:IPi x lnp,

qd 
P, = i t drfr d q-q-gf Yq E'fr wft d 1r'{{di of 'dcqr o'r 3rgqrf,

rigtrd ddi et qnqfuo fldB * seqrf, o-q qiqenq d s*nqq t rsr rrqr t a{Rq-q c
TiTtrd q$ tnr qftarerro Grurrrq frrqr rrqr f,ti BqdeT (ffirilsf ol sdrqor t tsT+t tr{ql-{

ot.r{ r
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fua r. oTrry{ fa 1u-o-qs-fr g{ qfu{dre fi{rcrt d sTilfn via ds)
qrr"ft 1. T$. t. enq. d qa rz qM qe\-a

i5-q qc"{t dq-ade 3il-{. S. qqtq do oiqqrd{e
1

2

J

4

5

o

7

B

o

10

11

12

167

200

207

206

BB

185
'106

MA
46

dt

173

117

q{q*gdt
qrs-M
rrwtsfi
tl-c-+sfr
irsisfr
qRriaz
qRflarc
qRrdz
E-Rr-{6re

E-fu{flZ
e"fu{6re
qfu{flZ

Mi
Ors-&
qq.qqrft
ra5tsift
q"rJsrfi
orqffi

il
VI
ill
ilr
VI
I

il
ilt
I

I

il

lil

aNffi
3rgffi
se{r{ft
seqrqft
ERq"flT
gRwfll

qRq-rq qq fuArfl
gq. 3. GTR. A.i qlq13fr d q-re rn rp-oro (en{. A. 3rri.) qn"fi 2 fr ftr w f t v+n"ft

r\ rra qdT ?ErflT B fu gs &i, fr qrq qfi qrd rz qrm t t rr qrftrqi d ffi {firTC ti
ft-Ba ft,qi .lqr t r frft=q Eer ffi-o qrFrqi of T{qtBm ii@T (rs) e-qffi {nqT t qS G I

g\Tq,r z5T{!-f q6E\ EcFdT t fu rrsrM {fi-il\ soffi E--q-ft-q srrqr'-q d sa'id t. E} fu
iuq d frr 5rD t\ q{g 3rq qfr-h|ffi ft\ qu-fr qfi-st. grrq sql .nEi gq f}roT{ o-qt q{

;ftq i r e-fi q*fr silq ofu, 6Rqrl..r qq rgz_fl"{ft !-tr d E-fu{dz qfiqT d €fl-dfd 3Tqq;T
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ftrqr qqry C fu aq aruT, Frqfun sq t qt-fr q--dn-s+ 3tr qc. S" qw fr. d im-q d frq 5ffi
TctT qqT t f,rfu s{rrrrr{o-ri t enq-qrs r_di q-r-A al.I} tht urs,rt sT {qT frrfl .il.lrd (gE-wq

qrq qiqeToT s7 xiwq q\f,-iry 2000-01 q'200s-10) q{ fuTli (qft?r1 ti.TT.{ effir-{) i&r.fr
fu-ft 

"rft 
d g-fi-d {ftqT q.r-gunuh mr GT?i t go ge{ d wq tt .3-€-et 3r-5qfrr{fr r e-gd ETt

q<"lT fr uta ft gq gt' .M d lsq t ger qftqY s'roa-eT B r

Gi{r fid+tfrrqr ,fifurft )dqa e-sMt d qrqr rrql sIT t gq' wfr 4T E-.s-d H-qerq d
ftr eTBdE'ftq-is Et 3r-q{rrrf,I t s-qT fu qa 3rd { fr' q.i d aqr 'qrfiq eq t ft-{qqq'
EiB-d fu-qr qT To.I B I

q,qi|trn 3{r{. fi. l{ F"- nra qa-oro) ffi qff-rni fr tqT fr ftTlrd qK r3-n-+gfr dlqT

it'f,-dqqqrf,{3iliqfur-dTdfrqTqs.{0To.rd-qffiTEdft'{ITTru,"rIERFrsIfa-aHdqqT"r
H E6 wq d-Uor B fu qiq 6qR q{ [d E<-{-{q d qnqfr ,il.fr d W *f y e-{qT S qRE

,-,r ei"-q qdqq t *rt* d gk A mT-sr Gr+fhd sq t er{ s1 g.fl t (er€-fit{ 1e75; Ttqrq.

r sso) t fi;qe+-{ (rsaa) d ergqx.T-qr arr gefr or;nft-o 5q: wrrqq €ffi-q qt{rq B t

B"Rq-flu {fiqT d 3r-f,.ff, Efr d rn-a d e-6-r-"q d ot{q lno-ffi.nqT of garT fr gqel.frl

;E cfilf 'qrfl" 
pfi t sqft zn-rqq t .R-dwil oi Efur-rt-c 6q1 fr t-qqT trqT frt-{ H-slffi {flqT fr

-dl r ftEq-dq ei{ * GTr{ !s-q-Mr fr gEft ti nen qFsiErc q drrT (vW
ie"sffifuqrl q d rht .ri r e-qM qnqT $ 3lq{q et d alf*fr-fli .rT,fi q ro-rfr at-s

F q-6-R tqr qqr fu-fi-mT u"ic Afuq-{ Tq +d (rooa) t fuqT eT | 3ITI: tf,m et qal"l-dT e-fu{6rc

+qT at WET ti Gqrfl. efi I frrq fr ffi Sqrcii q .tql tht ur{Rqrfr {ofr qtffi q} .q-rET S T*t
i r {.6 gs qtft d ft-iTd aq"iqor qrrr t ri-ewfla-or S orqq -e\ e-+-riT B t

src"fi 2. Eqqqq elq €ftror etr S q-mm &Ie fr ffiq geiT d q"6-@ qr{ q"-6r-6
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frqRT qrt-{

HS-{ Er{-{
ot-m-sT

fl.S q\qrrT

qo .ilqror

tql
gqt

.il-dqflT

td-n
jT-f{

ddsT
3riiT

Tqn
qg{

2.3

0.0

0.0

9.0

1 1.8

22.8

0.0

4.8

55.4

18.1

22.0

30.0

16.2

12.4

0.0

10.1

tl.6

0.0
'1 1.9

7.3

30.4

27.5

13.8

12.9

27.3

67.4

5.2

0.0

35.2

7

21.7

5.7

10.8

15.8qryaffis +ai{d7fun
eH 300 300



><> €dgfdt' <><><x><x><><)<><x><><><><xxxx)<)<x><><><><x><)<><><><>< 
>1

eFd qfu{Yi q**t * sqaq \,_q frErdq ffiq-frlr q-sT-6 qld q-6qqf qe}T efr--{61-c rflrT
fr qrt rrq (r:n!ft s) r

sru"ft 3. gcwq qrq viqerur e}e q +.ltq gei} d +fq-frqr qq-{T-o.

cq $qr
H

ewtraqft gqr
1.60 . 2.09

qRii-6Te SqT
1.43 . 2.40

M
g.fr dq \d or-sq oT-{mi t @ Eri-sh EqEr rq tqtqt d nqo qrRRiffi d-,

f, q* d fuq 3mrrqc' 6-{rr sdF* 
"rRq 

r weqri (rq m.l *# d'ffi ** sr6-R t gs
et, oi.2ool .3.E-.* dqqo-€-d r+q*Tu fr fg- A-**lh,R" fu*ttgil{q +qqu€E
r{terq. eid q qtlH t "mF 1o lr{er"T d ft\, frtq wffiffr froftrd # G t o* ea-cn *TfrqE d e qdq oqi sq q-ft + rreqsrT qq,z0oo tqtq-i t cqTET *, q ffi a 

"ir#'trt;zott) d +trt +qtq^qrfr or EarQwi frrqr rqT (qo .n* ftx51q zn12yr gqEq-{ 6 ffiq-qr{ qq H{erq d fu ,r.gn u-aq \-qr 3rq-cilm-{ *ft r fu-q .fr y-* ffi 
"-fi" 

qTt d ft\qrfl q-g H fr vql s-m-t{ d-erqqq of erqrqonr t r

SIITIR

Efl GTtzrqq tg Ffiflq lrgrrrdr q-fl-{ ili d fr\,ilrftq ilM or-ggr[{
rTqe-di qru, ffi ft-ApTo,

yq frien qR\
iEri{q qil GTFIR qm fu-fl qrar t, ;s-fi 8ft fi $cqtqcDEl
E-{an-qq fr-fr qq d. g.rT 5tr-tr, WT{ ftaqro, gEis-{ erq riqerur et, C BTd r+6qt r d frqErqclrq6-{clrtt+ft frqq,fi=f, qql@-rqrHq gq qd d lr.fr rr-q-{qi qen sft .iloq

"-#-q-ff, 
frrft-q wq arog +ft gqftn E-r-ffi, fr GrF-d eq]r T{16r gq

+ft erqq EqT{

fr gfuzn-i ara d gmfr GwuzrorB-d"s+q gq erarqrqdz[.qtrd-e-o or fr=fr Gr5_flE d ft\ gq * Grartfi
gqT( qrqcl o].fr=fr e-mnT fu uqqrq arm qror t t

Hqr{

fr+n, enq. rgoa. {o}erffiqra a-d goq ffi ffl, T$ ftofi r

gqt. q. or). zooz. q odrr q-,n-ds l eao-2005. .FitS tw q: r ss tq, qc qn-s \.fi-o@TGfu?r"t efrtn q {q€}s tqr.r+ zs.

qiN-t, fr q, sT-{+-€r, d, {, eifu-*., tr, qW, sq. rfi., vfrq-{ q. vq.q yfu-n-{ d $.q
$trfqef {. +, k-{N { rsq ofqlsi,"dq qrru-€q, G g, ffi, G. ,".\frqrrN o. {q.o {q tu, F s{y.T}T, d {q Dqraai + G q \0, fr. e?T* rrr
d. rfr. rffi q d. rft +{fttr,} q\q rrmrdo,} s.d # go d GBqq rq. .r"T
2010' E EfqT dF ffiRrq ffiq \-ffi&m-yn-R-{m S-s;rilrfu--6 qR * .f,r ,ate-m
s-<l-{ ffirT q{s. 1-10. )'

rq-ffuilr \q, ?F-$-JqT \q G eTfu<r yf,. zoro. q-sit yed-fi oilq. +qi.W Eifi.GTeffiH
Ir6-rqFI319.
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e-qd 3Tsqul ti qa t S-qTgGri q,t drqT o1 o-q ?F-{fl GTeltlT s-€ eqrr m€ a-o 6 dHo
TsT rt-irT i' r qTfia qri-fiq frRtNT rirw "urgtr<" fr t-fr 3i-io.i qhfi e'r quf{ ql-d E}-dT t fu{+

fu t , g* *q rtt t I Es YilY q d.d=.q 6)dft{r Yqd}ffi41w'
ql;nfrqr ffireT' ioot,''-. qfru-fi d Eq g fu-ur .rfi't Yrlq t srw 3rrmd t qs qrqT

fr #J+i qptrcAUrt gq-qrR-ir..ra tiffi-qrgori q,t €cqT ti at t qfttTd t gr qftsrd,

Jan--"rr-aAOfl*t E!-qTR-d Grgq q-a ii O-+rge* of iryqT ti zo.z qfrrrd r\ az.+

ffi ua' q1-nffid ** qi q-ffi m-Ei qq Oo'rg* et *rqgqT ti ta g !"frrTn d sz.z

qfraTd ro fu Efi qfi .r{ t 3{f,, afdgan llfuffifr rgoen d}dft{r vqdffidfw
;.!dT qrfi q *q *t q;-a O-erg*rt # e-.ql m1 oq e-rt A faq qwddrgd-m fu-qr qI

rrqror t I

{ur {r-@; U|a silrf,o, fr-fl5 tq-fi, CA?g-dT, ffik{I, q}arft-qt

Natural water purification through plants
P. K. Mishra*

,::TilffJ;:H:il];:HT,
Abstract

The present study is centred arouncl to restrict or decimate bacterial population. The ancient

Indian medical treatise 'Ayurveda" clescribes several rnedicinai plants with antibiotic

property. In this research, Calendula officinalis, Holarrhena antidysenterica and Pongamia

pinnotawere used for water purifier, tire data obtained so demonstrated that the bacterial

population in treated unpurified water clecreased by 81.1-910/o in Calendula officinalis,70.2-

BZ.4o/o in Holarrhena intidysenterica and 14.3-37.7o/o in Pongamia pinnata. Therefore,

Calendula officinalis and, Holarrhena antidysenterica may be successfully used to reduce

bacterial population in treated water.

KeyWordsl Water purifief, Bacterial resistance , Calendula, Holarrhena, Pongarnia
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=: frq u-ger\ d frq 3{ft Er16rft Et-dT t r fr-q-q-geii vq d'tfi tt ft-ft--q ffirft d-Fro sa
= 

;-wq t * q* ** t qwt wn nE q-ffi t r vru-q {S or<"i t eqrt eTfti q 6i-t qr& q'.ft d-q

,"Efr-fi fr"1{ q-a +t sqRqh { fi Et-ft=t r o}Rrmr t qEi ol GTqrq T(g cDT *.i, d* t qrg qd

-E-{f fr t fu q6r @lq-6 Tryvt} u-q5q d s-fr v+ffia.fr qqr tdTt I q-ft fr slf$filaT q-WUT

.- 1 it rnt B nsrT s{ml qil-q ,t {q-W f,.F d .lrot t t

q-fi qn sqereraT qq qR rilr ffiqT rnq n\ sT.{ 2.6 q-ftgl-f, fr fr"dT qIfr Erfl-is qr B ftIltri
::qr frq wg oq q-6-d t r plq Grgqq},ft lERT'qr* B q-ta Bq?rcd tr-J qTfr inr fi gg sfrsra gfi"q

== i ed A s'i t q rql qrar t otn, E l trq l qfdam ?5T ff sqqtiT 6{ q-rA t l Tt ftYq fr t soo qq jA..

= lrfi aft q"i.{ ,ft qi fu q t ggo ii qdfi{ 4130 E-{ fu. ft" ei =TqT I 2000 nm 5 ftw q Si
r31o E-r fu. ft. qr-ft mr B!-qlrr e\-t aqr t 1?ft.q 6T-{"Ti t Eri erd ua-irryq * frqft 3fi{ *fr

-"= ei-ft rnr rfi d ea-osq fi qs 6-5-l- rflrfl' t fu qnq ri qR freo gA gen { ar wa d fuq etq t

_ ,RRuft t q-a or g$mrrT m-Eqr nerr s+ gn: aqotq d arq-m E-qrfl 3{Frq rd e\ qqr B t

q-dq'rq q sqa-eT gq q-qfu-fl qE qilsm dT n-fi-fteF mFht qqff qq qBa t, t"rqd (r sss) d
--Hrq ffi( trT *e mfq, {rft naTT ETqFI Eft rnqw: sz qftsm, oo qhYrd w 3e q"frxTf,

=+ o) qa A g.6m-{rT En ilfifim EqcTeT d ffiir ffi d fldS q-d s{ro-.€T t r qft-{rd fr ze

ifurd oo S €ftH t r ql4"r q;rdT q{ rqFr kqr Giq d eri6-sl3fl--i *fT tft qm GT\rq-r | 3Tf,: s-q

:--rE qr6 sra ilf,-fi-{ 61 ffio fra1sqq of qrT B I qr-fr o} u-q6-6 q,-$ qrA oli-*) qfi {{*
=-f trd d q:{5 s+t \'o e{fr q-6-"q1"1qr,5 d ftiE-d lrxq faB=i q-f,R zbt dr-qT T6
:-- Erf, B f q-{d 3Tsqqq o-a * fr-flgcfr qrt rr@i qi .h'q 6-t;IT elelcfi.]€ {{ql'ol o-Ei rro fr
r-"ilf,.eT rrT"t t qrfi-q q1,{eq frfureT enu "engf<" fr tt 3rffi dsr) @T qrt{ u.t<. Et-dT t
H fr-qrg R)t1fi XUT vrq qfi t I fMdfu=n dfuvrel. qlftTT aiffitr. ddgar
srfufufffis. Effifo{r WAffidlw. qt'anfuqT ftqrarg.qrftg{i[t!5rot t

El-{ (1oao) t t-S 6-{ dtir or fum fuqT t fuTmT sq'drr 3ruht-mT fr u-a:tq-6 d sI I
?qo, qi 6qBd 6{i d frt fulr srnr t i qr$.q{ qliJT 1w{ (rggs) i srqi

-u d urnm"q-q {lq or w-qtq ra-a qilrro d sq q @-{i or Esrq ftqT t t fr+r q-q er< (t soo)

= !r{T fu Eiful 3fifti$--iT or fro qrfi fr sqRerd drqrwn q,t-ssT o\ srrc-adqc-fr q'q q\ qtq

,--. tnr t ffiC 1-q +n offi (rsoo) t qrqr fu ryh?rn aiffiv o-r fiq urfr fr sqRard

=rrgen a1 scqT of Grrerd-m-q-qr's-q Q qtq 6-{ t-dT B qT{Ed gq t-o ai qrfr (r sso) t ry}frr
et#gr A ftffio qE q 6T-fi{ d arr gFo c-a t ffi-qrgori @t r{cql o} qqiq qeTi t
==da1 fiK q,t t'r gq oTuqq-ri d GTroto t u-*gd Yhl-or$ d-d--gdT, +AR-{T W qffiql A

furfi e{stf,T oer s{d q-f,yiltro d sq t ql,tTfr-d s!-+qot q{qt A fuq ft',qr rrq t t

Hrq-ft ga frfq

ddgarr afuffifuv. aidft+r r+-Affil?dr Tq qffiqT fuqTe16) \-m-r

tqlrrqr, .riir r* Tq uR-{n {e1i-q q-* qe-i d frq {qT q-qT r qot d qqqrd ffitiq\ ot 1'T

=rr fuqr rrqr tq-qtrd fr\Nl "ra fuqiq-qi ffi fr--qrgCot scqT oTst 3IfUo eft 1 fr-oqe;t
*" ir-cqT o] q fi Vq q. (1eeo) d arr ffif, frlS d =Trtqq t qrq fuqr qqr r g€-d !-{arfl fi{
re d E-f{ d ro-ro d-e{ EFo q-a.rq ftrqr rrrrldelT vs.i mq$: 1 srrl efr fr-ex, z E= q?

frer oen 3 qrrr qft A"dr d Ei t q-r d'tii or fl st-a kqrrqr t gs q-q\-{ @} ffi fur e . -



fu-qT.1q1 r qs-S qq-qrd rF-wT: z+ q}, +a qt, n qd, dsr e6 qe d 3T<TIE q-{ !-.dE ffiiq d qTfi

q d-*g.fr .ff "*r# nom o* fuqrlqT r 
q-.tfi d* d frr q-s q-q=|-'T 6) 1 0 6 lqo'.t ]]-*

<}-rqrqr qqi o* ffi*t # .t=ro *i*, d sir*rrc w ftq-f frororiql ; 
qlrf, qRqrq 6) srtrq-ot

frfqrlqrqT{qT t

qRurTq gE f{aa{r

e,.gd qhrr d 3iltrx q-{ qrq" qR Trq d qxnfT rrcqT t-s ti EeTiql 
..Inl t l 

^ 
d{-gT

ffifuvt sq-dTRd -. t fr-flg3ri of q-@T t ar 1 
q-frrTd d sr qft-ad eo c zDfi td

"t r m-*,gd el ricql q ffif, sqzlr{ .,qft oer $ti d-A"i of qrer ti t'fr q*ilfr.o * 
' 
Y1*

,ft dt* h r=, t ,a # d wqro fr-qr5r} et llr:qT q at.t qfttrr tht ES ffi..ri "il fu +a

qt, zzdt oefi go tra d s!-{if, ffi-rrsr: ar.a qfraTd, 84.6 q-Rrlf, *-e{ of ql-rl t frfkq 3T;il{lEI

* lui qfrpTf, t sz. r q"ftqd a-o +1 6ft ffi-flTefr at ri-{il1 t dfl*-fl g{ t r f,-q rrq qfr fr-d{ q't

qrflq{qao-ft a+.g q-ftPTf,tq.dfrgq e1 qfr?rdilE 'iTq{fr I

Hn ft r . aidgar atrfufutfurrd q.rrq t Rfrd .; or ti fr-fl$r\ et 1r-cqT t sd zFs

{{Tq r ,'Hlofte{ 2 s'rqlfi-{ 3 qTqlfre{

z+ qd, 81.1% 83.2o/o 84.9Yo

+e qt 82.Boh 87.8To

nqt 84.6% 86.8% BB.6%

so dt 85.7o/o 87.1% s1%

6ldft{r vqAffillaT1i gq-qTRf, 3rg€ q-a tf dETg3il qft €cq ti zo.z q"RrTf, t
ur o o6=,.., di *e **1 

"g 
I ge' Tr-q e-fr fi& o1 qnr t q'fr 6i uoqTpd oEi w z+ dt t

,lA d* ol qrrT t *. a uq_"rno oTi qi q'|.fi.r{ t z+ e-}-1\ go qt d eiffilE q{ q6 oft zs.a

q-frlrf, e az.+ qfusrd a-o uia'r{ t

{{TEI r um7fr-a< 2 l;Tq /fre-< s Trql cft-il

z+ qt 70.2% 73.4% 7B,B%

+a Eit 721% 74.8% 79.6%

nqt 73.6% 75.60/o 81.6%

go dt 73.9% 76.1% 82.4Yo

qffiqrd qrrqqq q6)uaxo-ri w
qfr'€T,I c-fi fr qga org r frqrget of ricqT fr E€

d-qrgafr q,t $cqT n E{ -f,fr t+.a qfrflT t gz.z

mfr oi ot{ ftqikd ffiq rft q-Si t{qT qql- 
t
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H-N-uft 3. qffiq7 fuqTeTd q?Trq t SFo s-a q fr-flgat zht €cqT fr slri o-fi

1 THlfi-{ 2 qrqlfi.{ 3 qTqlfre{

24 qe 14.3% 16.6% 28.9%

48 qa 16.2% 17.3Yo 30.4%

72 qt 16.8% 18.9% 34.8%

s6 Eia 17.1% 20.0% 37.7%

Bqq}nr qRryq t qe F{tr-qd d crnr t fu dd=.ar srfuffifus naTr Erdft{r
W4ffidlryor =rdr" 

qTfi t qlq Gjt qTd q-qTg3fi qtt q-@T C oq tF-{i d ftr

== * ri* t fu qrrqfr o-q rorrT or s.rqlir q-a qiltr{ d ftl qw-aorttro fuqr qr rroor t t

-a-ffioB-Tq{@{gqldt3i-{fiqdErflIBfug-dE]TTdTtilfrnTMrfrsIq;IIrIr'1q_odT., e* AfU *.ffi *U .t ilro-q t ero, Ei\ 6ti 3rrum r\ erqqr rnch'f,I t r grT frPTr t etl--i'fi

:rqd o{rrrq et enqero-ar B i

H-{-i

- -fi \q \. 1e85. {€re-C tere d-q q-mrfr-tqTq frw qreq q-s t€ ur.r, 3fifoo< q-kfr t"al
qdft\aTq, qrFl-qeq S. fr.

=fld{, fi. t ggs. qrdE-{ qr{zd q-e fufu-{ R{r}Ei, tqffiq 15: 2-4'

. i Ts. rgsa. frq{ {q GrrF +rtfuoi. tqqd R\d;r.*{ tnx s-{d qrsq EEr$ {sl-dTE c-iq

$ffi $R tfrq-fr-f, qi-snqtvrq

=+ fi d qq ql3;m" 1's. C. regs. ftlq-fl encn mi-ffi &ARuT qri qTRan {fr-.sH "rffi
3{Tw qrc{ udnomr q< ita.itqd +€r, Ff*i 1++ffi8, 1 A'

{;Eqgt;re grg 6rordw{, 1-4: 133-134.

--{r€,q. qq w +-f, E1l.]ld}nT "ft. w rggo qffiYTE 3nq Tqr&a--E q* u'q\r .. -
3fffirra.fi-s 6qrn er$ ,t{.I-f, €q qd=i qrf0-fuRm. Erd{ M st: 75s-766
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eilumt or1o11' z4-zz, zots

vq 3rrrffir ilfr {,s tq"r wdtEg
rE-qury{{rE-dr

;#ffiH#.ffiffi3;m*
'qifiq fttqro, T{ oIErRd sflSfa-f,r gdq trq.N dE, errcoer-7eeoo12

qrgrgr

riie.iiqq!flqriiqri @-{izh1$-ifr'ffifr d r cdqrq dhr =riifr fr'M fr-q, ftqqt@.{ @EI,q gq

ecr-< frffi q{ er.ilBo fuf{ t i frft-q q--qfu-n ftl*ititi dirr q?h-< ErT d-$ ot Cfi r{qtlf6
qrq-d'q Er+rilq'm t't gq'frB t dt-s qft $-{ra $-q {{ryq fr Aqri a} E)-ft fr B, qTel S fti ot
frgq q-qrfr 3il-i dRe w.{i' raqT rfr HR ffi rnr e-6-e d r d-s qcF-< Er-iT fr-{r wx t gs
6M E-s-d gdq ffi qq sq-d=T tieprfi d f d-so t qt-fl lctr< gTRT gEq ffi !r d-tr !-flR
q'rt tg fr-qT !-m-< Xurn ofuot tht iffiffi fr.F-ftn +t t t fmfudTw slidn$ @a6 6r;
q farn y6 EEq 

q-qt-.r d sntm qq a-rl?trr q\ C sq{T<r s-fr ircR ds q"s-< 1"n erft_or t so

aqn d-s qcn-q q.|rd ffi qi Trot t I Urfr ds s-m-< X"m ofuor r\ r d 2 q{ 3rTg d qe-& q

Eg 3ilm'R d d-s @EI-r{ .ft qrq EtA B ffi 6aq qfi A fr\ qqt',T q frqT qT $q,-dT B t frql
qcn-q yn mEot gE d-s r)q"T rrr{-e d fr-m-c e-* Tdt flfirT sT-ftn-mT B-r g-f, Ef,q lsTrFI
.ft d f gs nflTq ffird di-s tq"T sTryfi ftqq, cne,zn Erqr ffi{-f, yo Trio: t.qx trq"T {TFffi
r\ .nq aFrd iit-q-n e) q-rft t' t

{u< vrq , dBe .r{s mtq-s, fr-t+ q}wrrar, Et-s t T"t, q-fi-< 
XnTq

Rhizome multiplication garden for production of high quality
bamboo planting material

Ram Narayan Pandey* and Pawan Kumar Kaushik',

',,o"o,;:::}.r:'l?if :;ff j.'jf; '."":"'ff :TH:,TIr,?xl; jiliiifll'o'*
Abstract

There are several procedures available for preparation of bamboo planting material. The
modern bamboo nursery processes depend on seed, tissue culture, shoot cutting and rhizome.
0f these, bamboo cultivation by rhizomes is the most successful and profitable. The process
ensures not only bamboo crop in short time but also clones and candidate plus clumps.
Bamboo propagation by rhizomes restrict for its large scale use. The authors developed a

technique for bamboos rhizome multiplication garden for large scale propagation of bamboos.
The multiplication garden can produce 30, 000 rhizome/ha in a period of two years and also
micro shoots as bamboo cuttings of 'l--2 year age. The bamboo rhizome multiplication garden
and a nursery nearby bamboo cultivation site are the best bit for livelihood. The bamboo

* e-mailid : ram.fri$)@gmail.com
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planting material produced from the multiplication garden is of low cost and economical in

comparison to that obtained from tissue culture procedure.

Key Words: Candidate plus clumps, Bamboo nursery, Bamboo cultivation, Rhizome

multiplication

Citation:PandeyR.N., KaushikP.K.20ls.Rhizomemultiplicationgardenforproductionofhigh
qual ity bamboo planting material. Shodhtaru L: 24-28.

q-Ril..T;IT

Erf, d qd q e_{-d"n ffiT qrqtfu-d .iis Aor-o 6rffi Tq dis etTqTR-d sd.ri 6t
rerq.{r d ffiqq sa-{uFrf,r qrd dfu et qqrFm dqDT lntqrft 6 q.iq ffi t qq r-S } 1 

q-+lw

!'rcl ii d--s dq qft G{-Jq-dEFT dfu fumm d qid d go qEf, !rq{q $ 1 ffivo: vq d-$
;slM d Aor-o d ft\ ftTq-rifi-q B-i-A fr r-S ?T"E qrrqr Bfu.ft fr-fiiTa t t q;rqTq (ruann)

Art- frkd 20 Gifl{i$q q-E-d d d--q q-wfuf ti o o,rfr,{t q-S m;.a-t a-d 3r-dqtr q{

Tni or-A *tT t (qq eil"q eT*,1eea) I

d-s tqq q-mfr d-qn o-{i !ft 6-i frlffi B +S ft-q 3ITqTRn fr|ffi. o-o o-eiq frflt,
{Tsr 6crrr ft"B, gfta +s ftfU. T, qTmTtr",T, s-f,?F rl-qf{ (ftq{oc'zry )gq q-m-ET arr
;Edq | !-.t-o. frB A erqi dr.T e-rfr t I ed.d: q-o qrgfra dfT{ fu"T f iS tht lg)-q orfr fr Erfi t
qGtr, 1ee5) I sS dtqT d ffi of Bqcrerdr 3rRfrad t e-fi E-q-fr1q-{ETdf,I E-{o oq trrq n4
i.-fr t I qr-{ E-is rflm fr ai o.fr fi-q q-r-fr fr Tfr I ffi t ffi-d tqur urqrfi t fr-fru_dl

.fi t 3rcT: T6-E Tflq q{ dfr d frq er-Jqzhfr B r dhr d ffi of qrarq o-fiI fi gfr Tfr-ft B t

aflrT fr q-fr. ffi t ffi--f, r)qul eTqrfr o) dd ti a,Tri tg d-qrr Eli q \'6 qt t .fr *l=
"_ To drrcil t q-€t fS Wqd e.rf, E\-i fr fi oTBo !H'qq 6rril t 1oB-. 2008) I Bqtffi orrq- a-
=,Trq tivoi gv fr-fl dq delFmt ?FT fuf,rfl ESIT I frr{oe'cn frB erm ,fr q.fr ei-s !-cx?-

= fr( s!-d"T q-S t I {gr frB t tqrc dt} q ftd thtrfr t qfu t dt} srffiffi-a fi -
= 

i drs tq"T t Td E-+ zrq t 6q gfi q{ i-d-ft fr rsil el-€q6 t ffi {E-d,r 1w ei< -
. nr t 3p6, fus{?Fean frtfi or o{ .ttq q-flmr fr qteq+rfro diq'tqrT tg {fr*} l-$tr ..=
=-+ E\ qI T6l (qiGq d--q q]Taft 2oo8) I qft-fi (zooa) S uyn frft-q d-"q q-fffuC t wd -.,=;

=Trq of frfr_fl fr-fuqi erq-iilfuo ffit ii qie 3s-40% do fr r{rbE +ft d qfi :*-r=.

ifufui fr d-s fiF-< gmr Bo-eo% e$ q+rhttaT qrcil E\ irqfi I {Sftq d-s tqrT -:' t i?
;:-ffi 3rt{ q-qi q r-6-i qtA q5qrd gm lrqtftro 3{Tfi^a \'q s-q}-.q t t

d-s q-m-d H-qr cqrm.d-€ dfr a} qqtqqrcr) oi ts-d Eq om d'-{ .ilqi EqT{ (zocs =
:= "Gmz sr{q R-sfiTq tprs" q-{flrE--d fuqT q-S q<q (zooa) i "d--s q5q t* ;

"-€ld 
ftqI I tqTqa eqftw (r'rev) em q-flRTd t-g3n-d qii v€t- -c 5 qfr :-==

=rg--fi 
qE TSfr (q-{T-{, 2014) fr 'tlqu)q /E*q *o. " 6.r fi+qquT d\ t E !F --- --- =

a-qrRo ffionr q-i @)-$ qrq-m-ft T€f B r qdqrq qilq q, f0.dfuaru rrki?h? =
fe-q-m-< Xqn ql-Bor" A 3i-5rTq q-{ qcFi-ql Gldfr Eq 3i-;q fr-s q-f,iR.-di = 5 T- =

EqtFrdT o-r GTTrrtt q-{flrB'd 6-{i tg Efu-o t t

gnrft \s ftlq
wdqerq $rEft qrqr d qrtrmT tg qrfu-d IF C g-{ qdqx Tm ar '= }, '- = j :

+s Q.fi. x+s t.fr. d tr9 f6T.ilrt 
"TBg 

t f}rdfuz-Tv cllddf ''e --: == - : - :.:
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{q{q .m.o*r or q*r mq s€ frRd fr;qr 
'.f,r 

t t rs h-{qfi t eo qrd d fr"q re qsi d
a FErd ,o t* d lat H" *=y # o 1go. 

or trer\-ffi.u \-.4 tlRdq t
yilflq-- ftr& qri t, tr* t $ q{d'qrrq .r-9 fr ffq6 t qilq 6 6Nqiti d qlt ro qTq (sfi

qqq) qft ]l-g at q.q ii sd or tTnlq-ql-d squlrs sqfi Tql I3*.EII(' 3*i ti6 qlT$d

fr-dI6{ 1l€ zbl ,tor**ecF T{ ft* "- 
tf gs-d erq Yilfqf, EI'H q-6-E as eier ffi

3rd{alT fr .Tgr t #sq .o ft"6,, E C+ *1 ryiaur ,o * .-E u,-q qa t €rq ft-qT rnror B r

qRqrq gE f{aq.n

6=*T of ri-'ifrfu-o qpRarftrdi q frrdr{ HFnq eqf of RaTfr q frfari of e[Iqezm-ar T€i

E\-fi t t qe- rd-fl t so-goy" r-- .]ft- fr q€rTfr-f, d tr-la d t r z qr{{ sqq {i q-d-fr q€rTfr"f,

!-6-< if 3t-nn-{ s.z qiq s-q-enfr f; 1 6rpry rc-zoqrq il stqf,{ q-fi fr.iqilq i qa a-ro qfq

trfi-< gq Ers "r"* Etfr g, atg gqd} fr$"Nft oT !|]-dfu-o q{Tm 24 qra g-q{rf, 3Telrd

qr+fr-qrd d qra if encn t t q-q sft'qcq 3t-qfr-'T s-+ qiq Tq q-m-< FrmT-e qrfr d I {q q-{iq\

o1 yfE--a oq tqq qenq d ft*. q.* ,rfr d"'T Tiftr ti q-qr-q eil"q W t+ F.yk P*
qrnr B , *g-W #; q+ r*=i ritR ft=fr fr1 +qfq-'ft t^liFrftrrd qFrr-ri t ffn-a tnq ftrqr

t t t 1 gti rfrr r)qur qeqra e0% r{rnc[flT q[w qft s"r q-o-ft t t

fdwr ii o-q-n s-q qfH a ft\ ffiffi y ryffi 
q-5 frts srqi 3nq lslBlTflfwffi **no r-ior*o oT qR ;.t r #t {4 E , frts 5 RT* EFo)"'d r+r2'T q-e qqt

qq ot$.t qTeq;i; ffi t # tl z, orha')or+ C 
" Eqd roTRrd A-s {q *o q gk

6-{flr } fu z6q-fi A-, "* 
@t EgqT q rrq-a,f,T 6T ltd @-rEq frnffi silq d{ sfuqT Eux fr t. t

d--qT ffid ErT Eil-tro d-{ d-fi 6 q'}rr-dqTsTt q) ts-} Eq otft 3tq 'frqr BqI{ (zoos ) i
dd m-q w g r+ d*) ) rgsr ,-frR"q-q qilq o-q "o#ry-dJ wW ft"rrrn +erG"'qTn1ft-f,

m- r go Ab t =€ii ft sr-nq d delT or rqtq znq d-n ,u,-d 6r Xqn ft,ry t qry{.*{
t {fr.q.qzh-< ,i_e d-i q-f,a *fr rq $q 3r-fld s+ 13 x 1g t fi rht ffi t-,T fr qaflft-a ftr{r t

zlq=T (zooa) t ,,d_q g?F.q t-o,, or,R,G-." qffiTB--d *-i q a d-g q_UTrftrqj d ar*q eiroq d
"fu u-5-q t-o" g_nrrqrs fr q"rTfr-d *-"t *t uTTfiIft h f tq=ra q.{ 

FYH q" ryRt"
tgero qii \r<rfuptu \€ ttcte ** *g-t* 1amtft (TT zor+ ) ti "rp-s)q /.rat4
t-o,, or ft*o,; n s o* d enqlft * u fi x uS $ yo gs fr-fu ot eqrnqTfrE qqeft+'nr

w ot{ ,.nrq-6r€r -fit r sq<tm 
",fi 

,** lH$eftq i tu-{.q-{i-ft qq rygaorg15d
siaq t=r" q ffi.i- pr*); *, E)-m t I ffiI: Ri-(z{"qm" wqT o-q gTot qqri +q o}

trrtq iiq-sfr gq ilo-+fi zFT frmrs EfrT qTEq I

"dq q6-< rJulq qlBf,r" 6-r srlsrt

+q wid Erqr qrcm ffi qr d-il d-ft d q-{r-R t o-i mffi t r d,'o f,dE{1 t d$
e-q;1 at ft-nfr'G rft. e'frqT g; qfr a1 u,T[ffi o-rEI q q ft-ii,n Yj S"ft t
q6,,q eru geTdd *- *) e*a gY T.s 

qrer ti qo-Et or 
^wra"r 

q,rq'r& t I fld"lt'q qarF)

ii *-q frm=q A-A t qrw d-s ffi of urg gq 
Urq-frT 

fi qTTmlft o-t 3TT.fl-q gq frfq d
qFrfi q-qt,T riq'n t r sn.T S-'q-,rfu- *i *t q,fud eng u-ai +-s qS E1fr t q-fr.g5 d

m dts q-d-d *1",fu" eTig qTe r-i qt' Et-ft t t e+n, fo S e.qq { gq Et'r\ sqqtfr A ftI
d.-€ zF-rdT qfr qi 1l.FdI I
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q-ei q-fi art{ q-fi-< ffi or sfuo eE.q $r+ft-qrd t q-6rqm-< a'Trq qrt or q-qTtr-f,

Tiq ,'r-{,o d .n r"-.; .= "i-G 
d. rBt q t .S, 

,"-* T1"ft t sq qrEr nd qi-n q-m-d

oi dro qdo. t qo-S'oq-r qq dft tq"T 
"EET 

B'+ A r--A am *ip.o d-* qlrr-di o1

ffisEdT ?rT * -i; tFr* t 
"df* 

c-o q-o*qr (q-€-d) .3 3r-q.di w e-ml(na) a1

q{ildnT gR-d eq-q f,6 fi 1-6-fi B id" g*t * tg "H 
tqR q a-i qq 3TzrtrT qT-i-{r{ q qfr

at w q-o-< a.nqr{ w t rffi-d o-{qT enqeqfr t t

fr-q- q-qr( frq6 E=rd d ft\ S'rrS EYA t eiln: d-ft tg E-+ qqt'T q An eqq ftq-{'qq

a;qe-ErT 1ffiTq t *r+ t E-flq'r-{i{&Trcqfi 11ilq_fl qIT T-dqaT{ erfr enqsqo t t qrzT fr

d-s q-n-< ftt f"ra-rr gftfr* *"i; Aq *ffi et 1fu1'6-*=IT.3Tr'"{icF 
t q\ et qiqrq
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qfrtt
Et-s q-6-d arr d-s gentu"r ii GTrt qrfr eq-€Tsfi t fi-qrf, qrt d fuq d-s "dm q-fi-<
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sn s q€ffr tr-{ HEq tftn frgffY:t-=

Eqd-el ElT H6-+ d t qrr{rq q66IG'q-q i?-Ri€ e^d ilT dt-s q-fi-d o) qqFfHa ollq-fiI gm
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.oTq qlfufiT" i\ qailfr-a sta zraq o1 urg oro -e\-fr g 
1 ffi rft qRR'Q,'ft :

!-srfr d Trf u...ii * **n * o* a ,=h-< @ qr o,;t d, a-dT{qrd fr* "q-m-< rrTq

,,fu+I,, fr d-s q*m or u-a- *, * u-O G *o d \'fi d-a fr q-ffi( ffi fuqI rnrr t t
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"rsr 
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a-s-6 e-q, fr-qTq crqt-deq. m drfl ftqlq, 3FT{fl?rI; d}qq Yo olE\ ::-- -=-
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Abstract

lire present research communication describes vegetative propagation through shoot

;uttings of four species of medicinal plants: Pogostenton cablin [PachauliJ, Gymnema sylvestre
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