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TIRbwkSasµ½RKcitþRbcaMmCÄmNÐlsikSarRsavRCavGMBIplb:HBal;éntMbn;GaeGkUGasIu

karENnaM
RbePT Zanthoxylum ¬RKYsar Rutaceae¦ RbmUlpþúMeday
BBYkrukçCatiKYr[cab;GarmµN_bMput  EdleKGacrk)n
enACMuvijBiPBelak cab;BItMbn;RtUBic dl;tMbn;Gakas
FatubgÁÜr > edaymaneRcInCag 200 RbePT cab;BIKum<
eQItUcrhUtdl;edImeQIFM BBYk Zanthoxylum RtUv)n
eKsÁal;tamry³manbnøaRsYcTaMgenAelIedIm nigsøwk
rbs;va> BBYk Zanthoxylum epSg² RtUv)neKsÁal;c/as;
fa CaRbePTdMNaMGasIu mandUcCa eRmcsIuQYn b¤ hua

jiao manenARbeTscin, sansho manenARbeTsCb:un
ehIy chopi nig sancho manenARbeTskUer: (Austin and

Felger 2008) > enAGasIuPaKGaeKñy_ nigPaKxagt/Úg
rukçCati Zanthoxylum mYycMnYnepSgeTotRtUv)n eKeRbICaeRKOgeTssMrab;cm¥in, TwkRClk; nigs‘ub>

tamkarsikSafµI²enHbgðajfa RbsiTi§PaBfñaM alpha-hydroxy-sanshool EdlmanmuxgareFVI[s<wk b¤
snøb; EdlvaCafñaMpSMBI Zanthoxylum manskþanuBl CaplitplBaNiC¢kmµ sMrab;kat;bnßy
kareralralrbs;Es/k > smaFatudUcKñaenH k¾Tak;TajGarmµN_eFVI[s<wk edaykarBisarvakñúg
mðÚbCnCaticin ¬PUmiPaKkNþaldl;PaKxaglic¦ EdlmanpSMCamYyeRmcsIuQYn> enAGasIuPaK
xagt/Úg nigGaRhVik Zanthoxylum KWRtUv)neKeRbICa»sfburaNsMrab;Büa)lQWeFµj, RKuncaj;
nigeraKraK > edaykarGanBIxøwmsarénkare)HBum<pSaybgðajfa GñkviTüasaRsþmYycMnYnk¾mankar

rUbPaB 1³ edImeQI Zanthoxylum rhetsa



cab;GarmµN_pgEdrcMeBaHBBYk Zanthoxylum CaRbPBénFatupSMfñaM edIm/IeRbIRbqaMgCMgWsMxan;² man
dUcCa RKuncaj; nigeraKraK>

karsikSafµI²enHcMnYn 2 enAkñúgRbeTséfPaKxageCIg)neFVI[mankarcab;GarmµN_BIeGkUGasIu
edaysar Zanthoxylum KWCaRbePTrukçCatid¾sMxan;mYyenAkñúgksirukçkmµtamkMritshKmn_ Edlman
skþanuBlCaRbPBGaharbnÞab;bnSM nigCaRbPBcMNUlmYy>
taragTI 1³ BBYk Zanthoxylum )nrkeXIjenACMuvijBiPBelak> (Morikawa and Burnette, 2006)

tMbn; / RbeTs eQµaHbec©keTs eQµaHsamØ
cin / Cb:un / kUer: Z. bungeaum, Z. piperitum,

Z. schinofolium, Z. simulans
Sichuan pepper, sansho,
sancho, chopi

éf Z. rhetsa Kamchat  ton, luuk ra maat,  ma
khuang

Z. nitidum Kamchat nuai, nguu hao
Z. armatum Mak kak

Lav Z. rhetsa or limonella Ma khaen (Indian ivy-rue)

karRsg;segçbénGaharBBYk Zanthoxlum maneRbIR)s;enAkñúgTIVbGasIu

eRKOgeTsBaNiC¢kmµ
Zanthoxylum KWRtUv)neKsÁal;c/as;fa CaeRKOgeTsenATIVbGasIu> RbCaCnenAkñúgRbeTs cin, Cb:un
nigkUer:ykeRKOgeTsenHmkeFVICaGahareRcInCageK> eRKOgeTsBaNiC¢kmµ Dominant Zanthoxylum

manedImkMeNItenAkñúgRbeTsTaMgenH > eyageTAtamkarsikSarbs;GgÁkares/ógGaharBiPBelak
qñaM 2002 RbeTscin)nplit Z. bungeaum cMnYn 31.000 lanetan edIm/IbriePaKkñúgRbeTs
nignaMecjeTAeRkARbeTs > enARbeTsTaMg enaHeRkABIEpø Zanthoxylum RtUv)neKeRbICaeRKOgeTs
ehIy sMbkEpø b¤sMbkxageRkArbs;va ¬RKab;exµArelagsßitenAxagkñúg¦ k¾manpÞúknUveRbgd¾sMxan;
EdlmanRbsiTi§bMputkñúgkareFVI[s<wk >

Hua jiao b¤eRmcsIuQYn dak;cUlmat;manRbsiTi§PaBeFVI[s<wk KWCaeRKOgpSMminGacxVH)n CaKUrnwg
ma la ¬eFVI[s<wk b¤hwr¦ RtUv)nrkeXIjenAkñúgsmø nigs‘ubd¾Rkhmrbs;mðÚbsIuQYn enAPaKxaglic
RbeTscin > edayKµanrsCatirbs; ma GñkbriePaKnwgKitfa GaharesaH keRkaH nigKµanCati >
Hua jiao CaeRKOgeTsRtUv)neKlayCamYysár edIm/IeFVICaTwkRCk; eRKOgeTs[eQµaHfa Hua jiao yan



nigCaeRKOgpSM EdlsMxan;enAkñúg {smaFatueRKOgeTsTaMg 5 rbs;cin} EdleBjniymmanenA
tamhag nigePaCnIydæannana (Landis 2004) >

ebIeTaHCaehAfa eRmcsIuQYn k¾tamkarsikSaCaeRcIn)n[dwgfa RbePTeRKOgeTsBiessenH
(Zanthoxylum piperitum) RbEhlCaRtUv)neKdaMduHEtenAkñúgRbeTsCb:un nigkUer: b:ueNÑaH CaCag
daMenAkñúgRbeTscin > 41 RbePTén Zanthoxylum )nrkeXIjenARbeTscin KWCaBBYk Z. bungeaum

EdlRKan;EtCaRbePTsMrab;ykeTAeFVICaeRKOgpSMrsb:ueNÑaH>

enAGasIuGaeKñy_ BBYk Zanthoxylum d¾elIslb; RtUv)neKeRbIsMrab;CaeRKOgeTs mandUcCa Z.

armatum (n½ydUcKña Z. alatum, Z. planispinum), Z. nitidum, Z. rhetsa (n½ydUcKña Z. limonella), Z.

avicennae nig Z. acanthopodium > eTaHCaTMlab;TTYlTanmanPaBxusEbøkKña cenøaHRbeTscin,
Cb:un nigkUer: k¾sMbkEpøs¶Üt KWenAEteKeRbIelIsmø, s‘ub nigGahardEdl>

Joshi Tuisum CabuKÁlikenAGgÁkarCYyse®gÁaHnigGPivDÆn_ NEICORD eFVIkarenAtMbn;kulsm<½n§CnCati
edImPaKticepSg²enAkñúgRbeTs\NÐa > Kat;)nBinitüeXIjfa plitpl Zanthoxylum RtUv)neK
eRbITUeTACaGahareRKOgeTs > minRKan;EtsMbkEpøeRbIsMrab;eFVICakarId¾eBjniymenaHeT søwkrbs;
Zanthoxlyum k¾Gacykmkcm¥inCamYyp¥kRtI nigsac;Rkk b¤ENm > plitplTaMgenH )nmkBI
karRbmUlBIkñúgéRB daMenAsYneRkaypÞH ehIyeRkaymklk;vaenATIpSarkñúgRsuk Joshi raykarN_fa
kñúg 1 rdUvkal )c;énsøwkRss;Gaclk;)n BI 10 eTA 30 rU:BI ¬1 duløaesµI 45 r:UBI¦ >

rUbPaB 2³ RKab; nigsMbkEpø Zanthoxylum rUbPaB 3³ søwk Zanthoxylum

EdlGacbriePaK)n



Zanthoxylum CaeRKOgeTs EdlsMbUrenAPaKxageCIgRbeTséf b:uEnþminsMbUrenAPaKkNþal nig
xagt/ÚgeT > enAPaKxageCIg vaRtUv)nykeFVIeRKOgpSMkarId¾eBjniym nig mðÚbdéTeTot dUcCa laab

khua mðÚbsac;> RtYy, Epøx©I nigEpøs¶Ütrbs; Z. rhetsa (ma kwaen CaeQµaHehAenAPaKxageCIgéf)

RtUv)neKbEnßmeTAkñúgGahar edIm/IeFVI[rsCatiCUrEp¥m (Chiramongkolgarn and Paisooksantivana

2002) > ebIeRbobeFobnwg hua jiao vij ma kwaen minmanrsCatixøaMgdUcKñaeT > vaeFVI[manrsCati
CUrq¶aj;kñúgcm¥inGaharCaCageFVI[s<wkRkGUmmat;>

RsþIéfPaKxageCIgRtUv)neFVIsmÖasn_enAÉTIpSarkñúgRsuk)nbBa¢ak;fa 30 qñaMmun ma kwaen RtUv)n
eKEckrMElkKñaeTAvijeTAmkrhUtdl;ksikr)ncab;epþImlk;plitplenATIpSar tMél 1 )t kñúg 1
KILÚRkam> QµÜje)HduM Gat Mueang Mai enAextþeQogém: EdlCapSarlk;dMupÁt;pÁg;dl;ePaCnIydæan
kñúgRsuk )nbBa¢ak;fa ma kwaen lk;BI 100 eTA 160 )t kñúg 1 KILÚRkam enATIRkug bgðajfa
tMélesdækic©rbs;va)nekIneLIgy:ageRcIn> TnÞwmnwgenHenARsuk Mae Ai eFVIdMeNIrry³eBl 3 em:ag
PaKxageCIgRkugeQogém: eRKOgeTslk;cab;BI 60 eTA 100 )t kñúg 1 KILÚRkam>

enAPaKxageCIgRbeTséf ma kwaen RtUv)neKRbmUlplCaTUeTA
enArdUvRtCak;cenøaHExvicäika dl;Exmkra> enAextþeQogém: ma

kwaen RtUv)nksikr b¤QµÜjkNþalnaMykplitplBIRsuk
q¶ayeTAlk;[QµÜjeRKOgeTsenAkñúg Gat Mueang Mai > enA
extþ Nan QµÜjkNþalTij nigvicx©b; ma kwaen Edl)nTijBI
ksikrenAkñúgRbeTsLavral;BIrExmþgCitpSar (Hoare et al. 1997)>
kñúgkic©snÞnafµI²enHCamYyksikréfPaKxageCIg eyIg)ndwgfa
Epøx©Ilk; 30 )t kñúg 1 KILÚRkam > b:uEnþebIEpøs¶Üt ¬manTMgn;
RsalCag 90 PaKry énEpøRss;¦ lk;)n 100 )t kñúg 1
KILÚRkam>

enARbeTsLav Zanthoxylum RtUv)neKsÁal;eQµaHCa ma khaen >
PaKeRcIn®sþICaGñk RbmUlpl ehIyvaCaRbPBéncMNUlmYy> dUcenAPaKxageCIgéf plitplRtUv
)neKeRbICaeRKOgeTs edIm/IbEnßmeRKOg[sac; nigs‘ub > enAqñaM 2001 karsikSarbs;GgÁkar
es/ógGaharBiPBelak (FAO) )nbBa¢ak;fa ma khaen KWCaplitpl rukçCatiéRBmineRbICaGus

rUbPaB 4³ søwkeQI nigEpø rhetsa



sMxan;CageKTI 5 Edl)nRbmUlpþúMenAkñúgtMbn;PaKBayBü Luang Prabang > eTaHCay:agNa tam
r)ykarN_énviFIRbmUlpl Zanthoxylum enARbeTsLav )nKMramkMEhg dl;kareRbIR)s;rbs;
plitplkñúgry³eBlyUr edaysaredImTaMgmUlRtUv)neKkab;pþÜl edIm/IRbmUlyksMbkRKab; >
tMél ma khaen s¶ÜtenAcMkar KW 800 KIb kñúg 1 KILÚRkam ¬GaRtabþÚrR)k;bc©úb/nñ 1 duløa esµI
8060 KIb¦> edImeQICamFüm[pldMbUg enAGayuBI 5 eTA 6 qñaM ehIyTTYl)nTinñplRKab; 5
KILÚRkam (FAO, 2001) >

kareRbIR)s;BBYk Zanthoxylum Ca»sf
Paresthesia KWman\Ti§BleFVI[s<wkmat; EdleKeCOgfa bNþalmkBIsarFatu hydroxyl-alpha-sanshool

alkylamide manenAkñúgBBYk Zanthoxylum > ebImanGñkNa)nxaMeRmc sIuQYn GacmanGarmµN_
EbøkdUcRtUvqk;GKÁIsnItic² b¤ { karQWeqob² } enAkñúgmat;rbs; BYkeK> GñkRsavRCaveRbobeFob
GarmµN_EbbenHeTAnwg { karb:HGNþatrbs;BYkeKeTAfµBil 9 v:ul GBa¢wg} EdlmanPaBxusKñaq¶ay
BIkareFVI[ekþAeralénemÞsQIlI b¤karcak;éneRKOgeTsRss; wasabi >

RbsiTi§PaBeFVI[s<wk nigbnßykarQWcab;én Zanthoxylum RtUv)neKykmkeFVIGaCIvkmµCaeRcIn
stvtSmkehIy Ca»sfbUraN edIm/IBüa)lCMgWRsal nigCMgWruaMér: > enARbeTs nIehSrIy:a b£sva
RtUv)neKeRbIsMrab;Ca»sfTMBar edIm/IeFVI[kk;ekþA nigs<wk> kareRbIEbbenH KWRtUv)neKeCOgfa
manKuNRbeyaCn_cMeBaHmnusScas; nigkavbM)t;karQWcab; nig lkçxNçCMgWmat;déTeTot>
Zanthoxylum americanum KWeKeRcInsÁal;fa Ca»sfBüa)l QWeFµj enAPaKxageCIgGaemrik
nigGacrk)nenAPaKbUB’aGaemrik k¾dUcCatMbn; Ontario nig Quebec kñúgRbeTskaNada>

BBYk Zanthoxylum RtUv)neKRbIR)s;sMrab;Büa)lCMgWeRcInmuxmandUcCa CMgWmat; > enARbeTs
\NÐa søwkrbs;vaRtUv)neKeRbIsMrab;RbqaMgnwgCMgWRKun, rlakTgsYt nigRbB½n§rMlayGahar> enA
Manipur RbeTs\NÐa eRbgRKab;rbs;vaRtUveRbIeFVICafñaMRbqaMgnwgkarRCuHsk; ehIyemSArbs;vaeK
eRbIsMrab;Büa)lCMgWeFµj (Singh and Singh 2004) > kñúg r)ykarN_qñaM 2008 mancMNgeCIgfa
“Indigenous Vegetables of India with a Potential for Improving Livelihoods,” { bEnøkñúgRsukénRbeTs
\NÐaCamYynwgskþanuBlsMrab;begáInnUvCIvitrs;enA } én ML Chadha mCÄmNÐlRbcaMtMbn;
ARVDC sMrab;GasIuPaKxagt/Úg raykarN_fa Z. hamiltonianum RtUv)neRbICabEnøpg nig»sfpg>
søwkx©Is¶ÜtRtUv)neK briePaKCabEnø ehIyEpøeQIemSARtUv)neKbriePaK edIm/IbegáInnUvcMNg;briePaK>



Emkx©IRtUv )nykmkeRbICafñaMduseFµj edIm/IbM)t;karQWeFµj nigCakavXat;Qam cMENkÉ b£s
nigsMbkeQIRtUv)neKeRbICa»sfRKuncaj;eTotpg> eTaHbICaTUeTAsøwkRtUveKbriePaKCabEnø k¾ Z.

rhetsa GacykeRbIedIm/Ismøab;stVdgáÚv nigemeraKpgEdr (Chadha 2008)>

karsikSatamEbbviTüasaRsþkMBugEteFVI[mansuBlPaBnUvk/Ünénkarplit»sfbUraNrbs;BBYk
Zanthoxylum > karRsavRCav)nbgðajBIskþanuBlénsøwk Z. rhetsa edayykmkeFVI CafñaMsMlab;
stVl¥it> vaRtUv)neKrkeXIjfa manRbsiTi§PaBRbqaMgnwgBgdgáÚv EdlGaceRbobeFob)ncMeBaH
fñaMlk;enAelITIpSar (Yadav and Tangpu  2009) > sMbkeQI EdlykBI Z. rhetsa RtUv)neKeRbIedIm/I
bnßykarQWcab;sac;dMueBaH nigeraKraKbNþalmkBIstV kNþúr (Rahman 2002) > karGnuvtþn_epSg
eTot rbs;»sfsßannUvskþanuBlrbs;va rYmmankarBüa)lCMgWmharIk nigRbqaMgnwgPaBeRcHcab;,
Tb;Tl;nwgQamkk nigfñaMRbqaMgnwgemeraK>

enAkMrit«sSahkmµ Z. armatum RtUv)nbgðajfa manpÞúknUvcMnYnd¾x<s;énsarFatuRkGUb (Jain et al.

2001) EdlCaeRKOgpSMRtUv)neRbIsMrab;eFVIGaCIvkmµCavtßúnaMmunénplitplvitamInGIu ehIyk¾mankñúg
sab‘U, fñaMsMGatRbLak; nigfñaMsMlab;stVl¥it> CagenHeTAeTot BBYk Zanthoxylum manskþanuBl
kñúgkareRbIR)s;tamEbbRbéBNICaeRKOgeTs nig»sfbUraN>

smasPaKénksirukçkmµ EdlmanRbeyaCn_
eRkABIeRbICaGahar nig»sfehIy Zanthoxylum manskþanuBld¾Gs©arüsMrab;kardaMduHéRBeQIeLIg
vij (Hau and Corlette 2003, Condit et al 1993) nigsMrab;ksikmµRbBlvb/kmµ (Hoare et al 1997) >

Zanthoxylum RtUv)neKGnuvtþy:agTUlMTUlay nigGacdaMduHelItMbn;x<s;cab;BI 2.100 Em:Rt eLIgeTA
¬6.597 hVIt¦> enAkñúgGtßbT qñaM2004 rbs;elak Boer nigRkumrbs;Kat; )nniyayfa Z. rhetsa

GaclUtlas;kñúgkMritkMBs;cab;BI 500 Em:Rt eTA ¬1.640 hVIt¦ > ehIyeKGacdaMvaenAkEnøgval
b¤møb;)n ebIeTaHCaeRkam 400 Em:Rt ¬1.312 hVIt¦ kardaMkñúgmøb;RtUv)neKENnaM[eFVIk¾eday>
enAPaKxageCIgRbeTséf enAkñúgGtßbT qñaM2000 rbs;elak Boer nigRkumrbs;Kat; )nniyayfa
Z. rhetsa kMritkMBs;énkardaM Z. rhetsa KW 800 Em:Rt ¬2.625 hIVt¦ nigx<s;Caghñwg>



krNIsikSaenAkñúgextþ Nan PaKxageCIgRbeTséf
enAkñúgqñaM 1997 Peter Hoare ¬bnÞab;BIeFVIkarCam®nþIsRmbsRmYlKMerag sMrab;KMeragénkar RKb;RKg
TICMralNanxagelI énRbeTséfPaKxageCIg¦ )nRsavRCavBIskþanuBlrbs; ma kwaen kñúg
ksikmµRbBlvb/kmµ enAtMbn;TICMralGTiPaB EdlCakEnøgraCrdæaPi)léf CYlsiTi§kan;kab;dI b:uEnþ
RKan;EtGnuØat[RbmUlpl niglk;plitpléRBeQIkñúgcMnYntUcb:ueNÑaH > extþNan Cab;RBM
RbTl;RbeTsLav KWmYykñúgcMeNamextþ EdlmanGagTenøsMxan;CageKrbs;RbeTséf> karbMpøaj
éRBeQIFmµCatienAkñúgtMbn;CMralenHbNþalmkBIksikmµbMlas;TI, karkab;eQI nigmin)nRKb;RKg
ePøIgeqHéRB>  smaCikshKmn_kñúgtMbn; mancMnYnRbmaNCa 20.000 nak; kñúgPUmicMnYn 28 >
Hoare nigGñkRsavRCavrbs;Kat; cg;manTMnak;TMngCamYymnusSTaMgenHkñúgkareFVI[l¥eLIgvij nig
karkarBaréRBeQI> CMerIsmYyénkarrksIuciBa©wmCIvitenAtamtMbn;kñúgeKaledAGPirkSéRBeQI KWkar
eFVIksikmµdMNaM ma kwaen >

tamry³karsikSamunqñaM 1997 mankarekIneLIgefrcMeBaHtMélenAelITIpSaréndMNaM ma kwaen

Rss; cab;BI 0,10 duløa kñúg 1 KILÚRkam eTA 2 duløa> TIpSarsMrab;dMNaM miang EdlCaEts¶Üt
kñúgRsuk KW)ncuHfy ehIyRKYsarksikrmYycMnYn )ngakmkrkeFVIksikmµ rbs;BYkeK[)neRcIn
muxkñúgmeFüa)yepSg²> karBRgIkksikmµelIdMNaM ma kwaen pþl;nUv karpøas;bþÚrmYy EdlGac
eTArYc> GtßRbeyaCn_sMxan;BIkarRKb;RKgRbBlvb/kmµelIdITMenr edaydaMduHdMNaM ma kwaen

GacCYy[ksikrbegáIncMNUl ¬CaBiesstMélenAelITIpSarrbs; ma kwaen mankarekIneLIg¦ ehIy
begáInnUvkarRKb;RKgePøIgeqHéRBkñúgtMbn;TICMral> eKyl;fa karRKb;RKgePøÍg KYrEtRtUv)nbegáIn
BIeRBaHdMNaM ma kwaen d¾mantMél KWgayrgnUvkarbMpøajedaysarePøIgNas; (p. 616) >

taragTI2³ Tinñn½yTinñplsMrab;edIm ma kwaen kñúgGayuxus²Kña (Hoare et al. 1997, p. 618)

Gayurbs;edImeQI ¬qñaM¦ TinñplCamFümkñúg 1 edIm
¬TMgn;Rss;KitCaKILÚRkam¦

tMél 2 duløa kñúg 1 KILÚRkam

3-5 2 4
6-10 10 20

11-15 30 60
21-25 50 100



eyagtamB½t’man Edl)nBRgIkenAkñúgRsuk)nTTYleday Hoare nigRkumrbs;Kat; GtßRbeyaCn_
xagesdækic©énkarplit ma kwaen manPaBFMsem/Im> karlk;edImeQIkñúgtMbn;RsavRCav TMhMdI
2.164 ér: ¬346 hikta b¤607.9 GaXW¦ mantMélRbEhlCa 120.000 eTA 160.000 duløa>
edImeQIGayu 20 qñaM nimYy²GacrkcMNUl)nRbmaNCa 104 duløa edaymincMNayeTAfñaM
ksikmµ > kmµkr EdlCasmaCikRKYsar cab;epþImeFVIkarBIExviciäka dl;Exmkra b:ueNÑaH edIm/I
RbmUlpl nigBuHeFVIGusdut>

Hoare nigRkumrbs;Kat;)necjr)ykarN_fa 1 ér: ¬0,16 hikta b¤0,4 GaXW¦ man edIm ma

kwaen Gayucab;BI 6 eTA 10 qñaM daMkñúgTMhMdI 4 X 4 Em:Rt elIdIx<s; nwgGacTTYl )ncMNUlral;qñaM
2.000 duløa sßitiqñaM 1997 > enHKWeRcInCagcMNUl Edlrk)nkñúg dITMhM 1 hikta
BIkardaMdMNaMeBat nigkb/as>

eyagtam Hoare nigRkumrbs;Kat; enAkñúgshKmn_ EdlCakEnøg ma kwaen RtUv)neKdaM, karRKb;
RKgePøIgeqHéRBRtUv)neFVI[RbesIreLIgenAeBledImeQITaMgenHgayTTYlrgnUvkarbMpøajBIePøIgbMput >
RKan;EtkMedA EdlPayecjRtwmEt 2 b¤ 3 Em:Rt k¾bNþal[ edImeQIgab;Edr > enAkñúgPUmiCa
eRcIn EdlCakEnøg ma kwaen RtUv)neKdaM karBin½yF¶n;F¶rRtUv)neKKitCaR)k;cMeBaHksikr Edl
dutePøIgbNþaleRKaHdl;edImeQI > enAkñúgshKmn_mYy dak;Bin½y 4.000 duløa sMrab;ral;edIm
eQIcMnYn 13 RtUv)ngab;edaysarePøIg (p. 617)>

edImehtuénkarepþImdaMduH nigkarsayeLIgéndMNa M Zanthoxylum

kalBImun karsayéndMNaM ma kwaen KWmanlkçN³Fmµta > ksikrkRmRbmUlplkUneQI
enAeRkamedImeQITaMgenHNas; > Hoare nigRkumrbs;Kat;)nBinitüemIlnUvviFIFmµtadéTeToténkar
begáIteLIgnUvsYn ma kwaen [mancMnYnd¾FM³ edImeQIemPaKeRcInRtUv)neKdaMenAEpñkxagelITICMral
edIm/IgayRsYl[RKb;rukçCatiGacB®gaycuHmkeRkam tamry³stVsøab nigkarbMlas;TIdI > kUneQI
nwgFMFat;edayxøÜnÉgtamFmµCatienAÉeRkamkñúgtMbn;EdldutdIeFVIcMkarbNþúHGasnñ >

BYkeKk¾)nerobrab;BIkarxitxMRbwgERbgedIm/IGPivDÆviFIsaRsþtamry³kardutcMebIgenAeRkamedImeQI
eBjv½y,  kareRcoksMbkRKab;d¾rwg nigBenøÓnkMLúgeBlénkarlUtlas;Fmµtary³eBl 2 Ex>



ebIeTaHCa xitxMeRcokRKab;y:agNak¾eday k¾tam[dwgksikrEtgEtTTYlnUvkar)t;bgkUneQICMTg;
kñúgkMritx<s;RbmaNCa 60 % enAeBlmanePøógxøaMg>

edImehtuTak;TgnwgkarlUtlas;rbs;RKab; Zanthoxylum nigkardaMkUneQIKWmanr)ykarN_eRcIn
Nas; > «TarhN_ dUcCa BBYkmanlMGgkat; ¬mann½yfarukçCatimYyGacCaeQµal b¤jI¦ TaMg
edImeQµal nigjIKYrEtdak;[enACitKñaeTAvijeTAmkedIm/ITuk[eraylMGgpáa > karplitRKab;k¾RtUv
)neFVI[manbBaðaEdr RbsinebIedImeQIRtUv)neKdak;enAtMbn;manmøb; (Popp and Reinartz, 1988) >

Hoare nigRkumrbs;Kat; (1997, p. 618) )nraykarN_fa RKab;x©IeKeRcInykmkdaM BIeRBaH dMNaM ma

kwaen RtUv)neKRbmUlplenAeBlsMbkRKab;enAmanBN’ébtg > ebIeTaHCakarlUtlas;CamYy
RKab;x©Ipþl;nUvlT§plminl¥k¾eday>

enAqñaM 2005 UHDP )neFVIsmÖasn_CamYyksikrenAPaKxageCIgRbeTséf mandUcCa CnCatiedIm
PaKtic Lahus, Karen nigéfxageCIg> ksikr)nraykarN_fa karlUtlas; dMNaM ma kwaen

eRbIeBlcab;BI 45 éf¶ dl; 3 Ex EdlCakMLúgeBlkarlUtlas;rbs;RKab;RtUvbMpøajedayRsemac >
ksikrmYycMnYn)neRbIR)s;viFIedIm/IedaHRsaynUvbBaðaenH
edaysabkUnenAkñúgFugeQI ehIydak;TwkB½n§CMuvijCamYy
RkNat;esImedayeRbgm:asIun edIm/IeFVIrnaMgkarBarRsemac>

kUneQICMTg;k¾gayrgnUvCMgWedaykareFVI[esImecjCapSitEdr>
vaCakarsMxan;kñúgkarRKb;RKg sMeNImrbs;dIenAkñúgdMNak;enH
edIm/IeCosvagkar)t;bg;kUneQImankMritx<s;> kUneQItUc Ca
FmµtaRtUv)neKelIkykeTAdaMkalNavamanduHecjsøwkBIr
RbEhlCa 1 s)þh_bnÞab; BIkarlUtlas; edayeRbIR)s;
søabRBasMrab;CIk> enAkñúgdMNak;kalenH b£srbs;
Zanthoxylum manPaBpuyRsYyNas; ehIyGacgayrgnUv

karbMpøajkñúgkMritx<s; (Hoare, et al. p. 618)>

kUneQICMTg; EdlelIkykeTAdaMk¾minGacRTaMnwgry³eBld¾EvgénsMeNImx<s;enAkñúgcMkar)neT >
eyagtam Hoare nigRkumrbs;Kat; ksikr)nraykarN_BIkar)t;bg;kUneQIeLIgdl; 60 PaKry

rUbPaB 5³ kardak;eFñIr[putBIdI
karBarRsemacsIuRKab;



eBlEdlkUneQIRtUv)neKelIkykmkdaMenAkñúgcMkarenA
kMLúgeBlmanePøógFøak;xøaMgcab;BIEx kkáda dl;Ex sIha>
enARsuk Mae Ai extþeQoém: ®sþIEdllk;dMNaM ma kwaen

enApSarkñúgRsuk )nniyayfa ral;kUneQI 10 edIm Edl
RtUv)nykmkdaMman Et 1 b:ueNÑaH EdlenArs;>

tamPsþútag)nbBa¢ak;fa kar)t;bg;kUneQIGacRtUv)neK
kat;bnßy edaycab;epþImeFVIkEnøgbNþúHkUneQI[munExkumÖ³
nigmankUneQI EdlduHlUtlas;l¥munrdUvePøógFøak;xøaMgmk
dl; [GñkniBn§³ kareRsacTwkRtUveFVI[)neTogTat;Tal;Et
rdUvePøógmkdl; ] > kUneQIGacRtUv)neKeRCIserIsykeTAdaMkñúgcMkarenAeBlcb;rdUvmansMeNIm
nigeRsacTwkenAeBlrdUvR)MgBIEx vicäika dl; ExmIna ¬Hoare nigRkumrbs;Kat; p. 619¦ >

karsakl/gykeTAdaM nigkarsayenAkñúgKMeragkarGPivDÆn_dItMbn;PñM
UHDP )neFVICaédKUCamYy Plant with Purpose (http://www.plantwithpurpose.org/) kñúgkMLúgeBl
2005-2008 edIm/IRsavRCavnUvbBaðaénkarsayRbBlvb/kmµrbs;dMNaM ma kwaen >
karRsavRCavmanTItaMgenAÉmCÄmNÐlFnFanksikmµxñattUc nigksirukçkmµ rbs;GgÁkar UHDP

kñúgRsuk Mae Ai extþeQogém: > karRbtibtþikargarGPivDÆn_shKmn_ nigksikmµkñúgPUmitam
bNþayRBMEdléf nigPUma UHDP rab;bBa©ÚlnUvkMritd¾TUlMTUlayénRbePTplitpl Edl)nmk
edayminRtUvkarkab;éRBeQI EdlmankñúgRsukmYycMnYnkñúgkmµviFIksirukçkmµrbs;va >

Z. rhetsa KWedImeQIFmµCati EdlduHenAkñúgéRBPaKxageCIgRbeTséf edayehtuenHvaRtUv)n UHDP

TTYlsÁal;fa CaEpñkmYyénksirukçkmµFmµCati> kulsm<½n§CnCatiedImPaKticenAkñúgRsukCaeRcIn
eRbIedImeQI CaeRKOgeTskñúgkarcMGin (personal communication, Jamlong Pawkam)>

karsakl/gCaCMhandMbUg)neFVIeLIgkñúgqñaM2005-2006 eday)nvaytMélelIPaBxusKñaénkar
lUtlas;rbs;RKab; ma kwaen Edl)nRbmUlplenAeBlxus²Kña> vak¾RtUv)neKBinitüBIRbsiTi§PaB
énkarBarkarlUtlas; nigviFIénkarykmkdaMrbs;RKab;RbePTepSg² > kñúgkMLúg qñaM2007-2008
karsakl/gmYyeTot)nvaytMélelIlT§plén«bkrN_eRsacTwk nigsMeNImrbs;dIenAelIkUn

rUbPaB 6³ FugC½rsMrab;
karsakl/gRKab; ma kwaen

enAGgÁkar UHDP



eQICMTg;enAkñúgeragbNþúHkUneQI> ral;karsakl/gnimYy² RKab;RtUv)neKeRCIserIsBIksikrdaM ma

kwaen EdlKat;)nRbmUlpl BIedImmanGayuelIsBI 4 qñaM>

karBinitüelIcMNucmYycMnYnRtUv)neKbeg áIteLIgBIkarsakl/gBiesaFn_
1. kMritkarlUtlas;d¾l¥bMput)nmkBIRKab;eBjlkçN³ EdlRtUv)neKRbmUlplmk

fµI²enAkñúgrdUvdUcKña Edlkarsakl/gRtUv)neKRbtibtiþ> enAPaKxageCIgRbeTséf
karRbmUlpl ma kwaen EtgEteFVIeLIgenAcenøaHExtula nigFñÚ CaeBl EdlEpøeQI
manpÞúknUvsMeNImtic ¬mansMbkEpøébtgenAeLIy¦ KWRtUv)neKeRCIserIs> EpøeQI
EdlmansMeNImticKWPaKeRcInGacbriePaK)n ¬nigGaclk;)n¦ eRBaHBYkvaman
køinRkUcqµarKYr[cg;briePaKeRcInCag nigxøaMgCag> RKab;TMuPaKeRcInminmankøin
RkGUbQ¶úyeT>

karsakl/gBIqñaM2005-2006 buKÁlikenAeragbNþúHkUneQIrbs;GgÁkar UHDP

)nkMNt;cMNaMfa³
 karlUtlas;d¾l¥bMputrbs;RKab; ¬esÞIrEt 100 PaKry¦ KWmkBIRKab;Rss; eRkay

lk;enApSarRtUv)nRbmUlpl nigbNþúHcenøaHBIExFñÚ dl;Exmkra>
 RKab; Edl)nTijBITIpSar ehIyb¤)npÞal;BIGñkplitsMrab;lk;enATIpSar kñúgExvicäika

manGaRtakarlUtlas;TabCageRcIn ¬GacticCag 70 PaKry¦>
 RKab;Tukdak;elIsBIqñaMmun ¬«. 2004¦ mantic b¤KµankarlUtlas;esaH>

2. RKab;RtaMkñúgTwksab‘UcMnYn 2 em:ag mankMritkarlUtlas;l¥Cag RKab;RtaMkñúgTwksab‘U
ehIyeRkaymklagvij b¤RKab;RtaMkñúgTwkFmµta> tamkarsikSaRsavRCavrbs;BYkeyIgcg;
CMruj[mankareRbIR)s;Twksab‘U edIm/IsMGatRKab; Zanthoxylum sMrab; karbNþúH > eTaHy:ag
Na mkdl;eBlenH BYkeyIgminTan;rkeXIjnUvkarBnül;NamYyTak;TgnwgviTüasa®sþ Edl
KYr[eCOCak;)n faetIehtuGVIRtaMTwksab‘U eFVI[begáInRbsiTi§PaBGaRtaénkarlUtlas;enaHeT>

3. eBlevlasmRsb nigkarelIkdak;RbugRby½tñ KWRtUveFVICacaM)c;edIm/IEfrkSakUneQI
Zanthoxylum [)nl¥ EdlRtUv)neKnaMykeTAdaMkñúgfg;bNþúHkUneQI> kñúgkMLúgeBlsak
l/g qñaM2006 kMritkarlUtlas;rbs; ma kwaen mankMritx<s;bMput EdlRKan;EtmYyEpñk
tUcénkUneQIRtUv)nykmkdaM edaydak;kRmitkmµkr nigeBlevla> b:uEnþkñúgkMLúgeBlenaH



eyIg)ndwgfa eBlRbesIrbMputsMrab;ykkUneQIfµImkdaM KWCaeBl EdlkUneQIduHnUvsøwk
BitdMbUgrbs;BYkva > karliceLIgenHRbEhl 15 eTA 30 éf¶ bnÞab;BIkarlUtlas;enA
eBlRbB½n§b£srbs;kUneQIminTan;duHeRcInenAeLIy>

kMLúgeBlsakl/g 90 PaKryénkUneQIykmkdaMCamYysøwkBit 2 eTA 4 Gacrs; )n
40 éf¶ bnÞab;BIdaMrYc edayELk 40 PaKryénkUneQIykmkdaMCamYysøwkTI 1 EdlduHecj
BIRKab;GacenArs;> ¬kUTIeLdugpþl;nUvfamBlbMrugdl;kUneQIrhUtdl;ecjsøwkBit Edlman
smtßPaBeFVIsMeyaK edIm/IplitcMNIdl;rukçCati¦
edIm/IEfrkSaKYrkMubMpøajb£sTn; enAeBldkkUneQIBIkarlUtlas;mFüm ehIyykBYk vaeTA
dak;kñúgfg;bNþúHkUneQI> dIxSac;KWl¥dl;karlUtlas;mFümrbs; ma kwaen BIeRBaHvaeFVI[
eyIggayRsYlkñúgpøas;TIkUneQI EdlkMBuglUtlas; > kardkykeTAdaMRtUveFVIedayRbug
Rby½tñ nigelOn BIeRBaHebIb£sRtUvxül;yUreBkkñúgkMLúgeBlpøas;TIeTAfg;bNþúHkUneQI
vanwgbNþal[exSaHTwk EdlbNþal[kat;bnßysmtßPaBlUtlas;rbs;kUneQI>

4. edIm/IFana[kUneQI Zanthoxylum enArs; nigrwgmaM RtUvEtGnuvtþnUvviFankarmYy cMnYn
edIm/IkarBarRbB½n§b£skUneQIBIsMeNImhYsRbmaN> karsakl/gkñúgqñaM 2007-2008
kUneQI Zanthoxylum RtUv)neKykeTAdaMenAkñúgfg; bNþúHkUneQI enAExemsa ¬kñúgkMLúg
eBlrdUvekþA nigs¶Üt¦ ehIytamdanrhUtdl;rdUvePøógFøak; kñúg Extula CaeBl EdlePøóg
cab;epþImbg¥n;> kUneQI EdlmankMritrs;ranl¥ nigkMBs;mFümx<s;CageKbMput edayyk
eTAdak;putBIdIelIsMNaj;Edk edIm/IGaceRsacTwkedayéd nigkarBarBIePøóg ¬edayyk
es/agekAs‘U)øsÞikføa)MgBIelI edIm/IbEgVrTwkePøóg¦>
bnÞab;BItamdanry³eBl 7 Exmk 51 PaKryénkUneQITaMgenH ¬kMBs;CamFüm 24.1
sgÞIEm:Rt¦ )nenArs;edayeRbobeFobnwgkarykeTAdak;pÞal;dIkñúgkEnøg bNþúHkUneQI
edayeRbIviFIdUcKña eyIgTTYl)nRKan;Et 5 PaKry³énkUneQI TaMgenHb:ueNÑaH ¬kMBs;mFüm
12.9 sgÞIEm:Rt¦ > l/aydIrbs;fg;bNþúHkUneQI EdleK)ndak;pÞal;dIenAkEnøgbNþúH
kUneQI eFVI[karbgðÚrTwkminsUvl¥> Ma kwaen RtUv)neKsÁal;fa mindUc {esImeCIg} ehIy
kUneQIdak;enApÞal;dIkEnøgbNþúH EdlesImminGacFn;nwglkçxNçtMbn;licTwk)neT>



dUcKñaEdr kUneQI EdlRtUv)neKeRsacTwk edayeRbIePøógFøak;FmµCati RtUv)nRbQmnwg
lkçxNçénTwklicjwkjab;eRcIndgenAkMLúgeBlrdUvePøóg nwgminGacrs;)n 4 Ex eRkayBI
ykmkdaMenAkñúgfg;bNþúHeT>
KuNPaBéndIranCakkþasMxan;mYyeTot edIm/IykmkKit > kñúgeBlsakl/g Gñkbec©keTs
RsavRCavminGacbMeBjfg;bNþúHkUneQITaMgGs; CamYyl/aydIrandUcKñaeT> fg;xøHRtUv)n
eKbMeBjCamYysmamaRténGgáamx<s;Cagfg;déTeTot> kUneQI EdlmansuxPaBl¥bMput
KWeKrkeXIjenAkñúgfg; Edlmanl/aydICamYycMnYnd¾eRcInénGgáam b:uEnþkarekItmaneLIgKYr
[PJak;ep¥Ild¾Gs©arükñúgcMeNamkUneQI kñúgfg; EdlmandI\dæeRcIn> edayTIbMput smamaRt
d¾x<s;énGgáamkñúgl/aydI GacCYy[crnþTwkhUr nigkUneQI Zanthoxylum mansuxPaBl¥ >

esckþIbBa©b;
BBYk Zanthoxylum KWEckcayTUlMTUlay nigCaBBYkrukçCatimankarsresreRcInBIva CamYykarerob
cMeRbIFMeFg nigkarGnuvtþn_ksikmµBaseBjBiPBelak> Zanthoxylum KWCaeRKOgeTseBjniym nig
eRKOgeTselItuenARbeTscin, Cb:un nigkUer: CamYykarniymelIs eRKOgeTsFmµCatimYycMnYn Edl
eRbIsMrab;lk;enATIpSar > enAGasIuGaeKñy_kardaMduH ma kwaen manlk;enATIpSarRbeTséf nigLav
KWCaPsþútagénskþanuBlrbs; Zanthoxylum sMrab; GPivDÆn_[eTACadMNaMdaMsMrab;lk; > enA
GaRhVik, «bTIVb\NÐa nigGaemrik enAEtcab;GarmµN_BIskþanuBlrbs; Zanthoxylum CaRbPBén
eRKOgpSMfñaMd¾sMxan; EdledImvaGacyk mkeRbI)nTaMgGs; > Éksarbec©keTsmYycMnYnKWmanehIy
EdlTak;TgnwgviFIsaRsþénkarbNþúHkUneQI nigkarplitenAcMkar> karrukrkenAEtbnþ nigÉksar
énkarbNþúH Zanthoxylum CalkçN³RbBlvb/kmµ nigkarGnuvtþn_CaTMlab;déTeTot nwgGaceFVI
[kan;EtRbesIrnUvmuxrbreRKOgeTsEdlminTan;eRbIR)s;)n[eTACaRbPBGahar nigcMNUl>
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GñkniBn§³ Abram bMerIkarCaRKUbeRgon nigCasmaCiksikSaRsavRCavfñak;eRkaybNÐit CamYy
viTüasßansikSaedIm/IkarGPivDÆn_nirnþPaBGnþrCatikñúgextþeQoém:> Kat;k¾CYydl;kariyal½yRbcaM
tMbn;eGkUGasIu CaTIRbwkSabec©keTspgEdr>

buBVeyaK nigRbvtiþ
se®gÁaHRKab;BUCedayxøÜnGñkpÞal; KWCameFüa)ymYy Edlpþl;pll¥ kñúgTTYl)nnUvRKab;BUC sMrab;
kardaMduHnaeBlGnaKt nigedIm/ICYyEfrkSaCIvcRmuHrukçCatirbs;EpndI> ebIeTaHCa GñkdaMedayxøÜnÉg
pÞal;nUvRKab;BUC EdlGñk)nerIssnSMTuk b¤[BYkvaeTAmitþ nigGñkCitxag b¤k¾EckcayBYkvaeTAdl;
GgÁkarrbs;GñkkardwgBIKuNPaBl¥rbs;RKab;BUCrbs;Gñk KWcaM)c;>

RKab;BUCl¥ KWkarvas;BIkMritPaKryrbs;RKab;BUC EdlnwglUtlas;bnÞab;BIsþúkTuk > sMxan;CageK
RKab;BUCl¥rbs;Gñk RKab;BUCBIrbInwgRtUv)neKRtUvkaredIm/IbegáIt)nnUvcMnYnénrukçCati EdlRtUvkar
enAkñúgcMkar b¤kEnøgbNþúH>

manmeFüa)ygayRsYlCaeRcInkñúgkarsakl/gBIRKab;BUCl¥ > karsakl/gbNþúHRKab; KWTMng
manPaBsamØbMput³ RKab;BUC EdlRtUvkarRbPBFnFancaM)c; ¬xül;, Twk, sItuNðPaB nigBnøW¦
edIm/IlUtlas;nigkøayCakUneQI> RKan;Etdak;RKab;BUCeTAkñúgdI b¤kñúgepIgdak;dI bnÞab;mk eyIgnwg
eXIjfa etIkarlUtlas;)ncMnYnb:unµan> ebIeTaHCa bBaðabNþalmkBIkareRbI dI, epIg nigFnFan
xageRkApÞH KWmankarERbRbYltambriyakas > RKab;BUCTaMgenHGacRKEvgecal ebIsgS½yfa RKab;



BUCl¥BitR)kd ¬RKab;BUCbraC½ykñúgkarlUtlas; BIeRBaHBYkeK)ngab; b¤eRsacTwkmineTog Tat;,
rgeRKaHsøab;edaykarvayRbharrbs;pSit, TTYlkMedAxøaMgeBk>l>?¦

sItuNðPaBTabCagFmµta sMrab;karbNþúHCak;lak;nUvRbePTénRKab;rukçCatiEtgEtekIt manenAÉ
FnaKarRKab;BUCeGkUGasIu enAPaKxageCIgRbeTséf kñúgkMLúgeBlrdUvrgar> sItuNðPaBxageRkA
eBlyb;EtgEtcuHdl; 13 GgSaes ¬55 hVarinéh¦ b¤TabCaghñwg ehIysItuNðPaBeBlresol
kRmeLIgdl; 29 GgSaes ¬85 hVarinéh¦> cMeBaHsItuNðPaBRtCak;BitCaeFVI[manPaBsµúKsµaj
dl;karsakl/gbNþúHRKab; ehtuenH buKÁlikFnaKarRKab;BUC)nsMerccitþfa meFüa)y Edll¥
sMrab;naMeTAdl;karsakl/gbNþúHRKab; nigkat;bnßyPaBpøas;bþÚr EdlminGacRKb;RKg)n ¬dUcCa
kareRsacTwkminRKb;RKan;, lMGgpSit, karERbRbYlsItuNðPaB>l>¦ KYrEtRtUvbegáItTUreRbIsMrab;
bNþúHRKab; EdlCakEnøgmYyGackat;bnßy)nnUvktþaERbRbYlTaMgenH>

\LÚv TUrbNþúHRKab; KWeKTMlab;eRbIsMrab;sakl/gKuNPaBrbs;RKab;BUC nig)npþl;nUvlT§plKYr
CaTIsgÇwm> Gñkk¾Gacsg;TUrbNþúHRKab;cMNayluytic edIm/IeFVI[RbesIreLIgnUvlT§plénkarbNþúH
RKab; nigedIm/IelIksÞÜycMeNHdwgrbs;GñkGMBIsþúkRKab;BUCKuNPaBl¥>

rebobeFVI
dMbUgGñkRtUvmanTUrmYyCacaM)c; EdleKGacbiTPaKxøH)n> BYkeyIg)nTijTUrpÞH)yGaluymIjÚ:m
tUcmYy ¬kMBs; 122 sgÞIEm:Rt, TTwg 77 sgÞIEm:Rt nigCMerA 41 sgÞIEm:Rt¦ BIkEnøglk;tuTUrkñúg
Rsuk EdlmaneFñIr 2 enAEpñkxagelIrbs;TUr nigkEnøgTMenr sMrab;dak;GIva:n;epSg²enAxageRkam
(Figure 1)>

rUbPaB 1³ TUrbNþúHRKab;eFVIBIGaluymIjÚ:m



eQI, elahFatu b¤TUrC½rGacRtUv)neK eRbITTYl)neCaKC½ydUc
Kña> TUrmankEnøgsþúkesÞIrEtbiT Cit edIm/IRKb;RKgnUvsItuNðPaB[
)nsmRsb nigTak;TgnwgsMeNImsMrab;karbNþúHRKab; (Figure 2)>

TUrrbs;BYkeyIgmanpÞaMgEdklYssgxag ehtuenHBYkeyIg)nTij
RbGb;C½r ehIyRKbvaedayeRbIes/agekAs‘U edIm/Ikat;bnßykar)t;
bg;kMedA nigkarBaremeraKqøg (Figure 3)>

edaysarRKab;PaKeRcInGaclUtlas;l¥EtCamYysItuNðPaB nigsMeNImx<s;b:ueNÑaH ehtuenH
eyIgk¾RtUvkarbEnßmnUvRbPBkMedA> edayeRbIRbPBBnøW edIm/IplitkMedA EdlGacplitdMNalKña
nUvBnøW nigkMedAenAkñúgRbGb;Edl)nbiTCit edIm/ICYyRKb;RKgnUvsMeNImx<s; > BYkeyIg)neRCIs
eRbIGMBUlepþktUc T8 10W florescent Light cMnYn 2 EdleyIgcgP¢ab; edayeRbIExS nigex©AtamkUnRCUk
eTABidanxagelIrbs;eFñIrnimYy² > ExSePøIgBIeFñIrnimYy²RtUv)neKs‘ktamRbehagenA)teFñIrcuHdl;

kEnøgftsþúkxageRkam ¬BYkeyIgnwgmankar
gayRsYlskBYkvaeTAdI b¤EpñkxageRkArbs;
TUreTADuyePøIg¦ > BYkeyIg)neFVItamKMrURBagén
kartExSePøIgedIm/IP¢ab;kUnRCUk, kugtak;, GMBUl,
nigdMuePøIg (Figure 4) >

rUbPaB 2³
KMnUrtagTUrbNþúHRKab;

eFobnwgkMBs;rbs;mnusS 6
hIVt ¬1,83 sgÞIEm:Rt¦

rUbPaB 3³ eFñIr 2 biTCitRtUv)neRbIsMrab;bNþúHRKab; nigkUnRbGb;C½rdak;enA
xagkñúgTUr> GMBUr nigkUnRCUkRtUv)neKcg;BüÜrenAxagelIrbs;eFñIrnimYy²> ExS
ePøIgRtUv)neKsktamRbehag Edl)necaH ehIyTMlak;mkftxageRkam

EdlCakEnøgdak;DuyePøIg nigRbdab;kMNt;em:ag>

rUbPaB 4³ düaRkaménkartExSePøIgsMrab;GMBUr
EdlmankUnRCUk 1 ¬From http://www.repairfaq.org

/sam/flamp.htm#int0¦



edayTuk[BnøWPøWrhUtnwgbEnßmkMedAeRcIneBkdl;RbGb;C½r ehIybNþal[s¶ÜtRKab;BUC rbs;Gñk
ehtuenHeyIgRtUvkarbnßyBnøWedayeFVIkugtak;biT nigebIkedIm/IRKb;RKgsItuNðPaB[efrtam cMENk
EdlBak;B½n§> dUecñH BYkeyIg)ntExSGMBUlePøIgTaMgBIreTARBIePøÍgmuxbI EdlRtUv)neKP¢ab;eTARbdab;
kMritem:ag (Figure 5, Figure 6) >

enATIenH BYkeyIgRtUveFVIkarEkERbbnþic³ BYkeyIgRtYtBinitüsItuNðPaBenAkñúgRbGb;C½redayeRbIRbdab;
sÞg;kMedA nigkMritem:agCacaM)c; edIm/IRKb;RKgsItuNðPaB[enAefr ¬tamBiesaFn_rbs;BYkeyIgKYr
ebIkGMBUlknøHem:ag ehIybiTknøHem:ag hYskMLúgeBléf¶ edIm/IeFVI[RbGb;C½renAxagkñúgTTYl
sItuNðPaBefrRtwmRtUv¦>

TUrbNþúHRKab;k¾mankareRbIsMrab;BiesaFn_ nigkarGnuvtþn_
CaeRcInenAkñúgcMkar > edaysarCaEpñkmYyén USAID-

funded HORT CRSP eFVIsm/TanCamYyédKUrsklviTüal½y
Pennsylvania State GasIu eGkU kMBug eRbITUrbNþúHRKab;
edIm/IpkarsikSabNþúHRKab;sßit kñúg PUmi epþatelIRKab;
BUCKuNPaBl¥ kñúgtMbn; (Figure 7)> BIeRBaHtMbn;dac;
RsyalPaKeRcInenAGasIuGaeKñy_ minGacplitGKÁIsnI
b¤karpÁt;pÁg;GKÁIsnImankMNt;  nigRbB½n§ DC-AC RtUv
pþl;nUvfamBlcaM)c;sMrab; GMBUl (Figure 8) > RbePT
«bkrN_eRbIfamBlRBHGaTitü nigGaKuymanfamBl

rUbPaB 5³ DuyePøIg Edldak;enAft
xageRkamTUr

rUbPaB 6³ Rbdab;kMNt;em:ag sMrab;GMBUrePøIg ebIk b¤biT

rUbPaB 7³ famBlRBHGaTitü)npþl;[
TUrsßitenAkñúgpÞHGñkPUmi sMrab;karsikSaBI

karbNþúHRKab;kñúgtMbn;>



RKb;RKan;sMrab; GMBUl cMnYn 2 ry³eBleRbIR)s;cab;BI 12-18 em:agkñúg 1 éf¶ ¬GaRs½yelIBnøW
RBHGaTitü EdlTTYl)n¦>

dMNak;kaldMbUgénkarsakl/gbNþúHRKab;
eBlEdlTUrbNþúHRKab;RtUv)nsg;rYc BYkeyIgGaccab;epþImkarsakl/gbNþúHRKab;PøamedayeRbIviFI
mYyNak¾)n³ 1¦ karsakl/geRbIRkNat;bNþúHRKab; 2¦ karsakl/geRbIEkvbNþúHekasika> GtßbT
epSgeTotrbs;RBwtiþbRtGasIueGkU nwgcgRkgnUvrebobeFVImYycMnYnelIkarGnuvtþn_énkarsakl/gbNþúH
RKab;edayxøÜnÉg > b:uEnþcMNucsMxan;énkarsakl/gedayeRbIRkNat;KYrEtdak;RKab; RtUvbNþúHenA
elIRkNat;s¥atesIm EdlxagkñúgRKbeday)øsÞIk Edlrlug > eRkaymkykvaeTAdak;enAkñúgTUr
bNþúHRKab; nigtamdanral;éf¶BIsØaénkarlUtlas; > sØa EdlgayRsYlBinitüCageK KWkar
licecjnUvBnøkb£s ¬b£srbs;kUneQI¦> [GñkniBn§³ sMrab;B½t’manbEnßm BIbec©keTs EdleRbI
sMrab;vas;nUvKuNPaBrbs;RKab;GacemIlcMNgeCIg { karbNþúH nig kardaM } CMBUkTI 12 { BI
Amaranth eTA Zai Holes } rbs; eGkU enAkñúgeKhTMB½r www.echonet.org/content/AtoZChap12/1425 ]

esckþIsnñidæan
edaysarfvika nigkmµkrtic karbNþúHRKab; EdlmanKuNPaB nigRbsiTi§x<s; GacRtUv)neKsg;
edayeRbIR)s;smÖar³ EdlmanenAkñúgRsuk > kareRbIR)s;TUrnwgCYyGñk[Binitü)nRtwmRtUveRcInnUv

rUbPaB 8³ «bkrN_TajykfamBlGKÁIsnIBIRBHGaTitü edIm/IeRbIR)s;
enAkñúgTUrbNþúHRKab; sMrab;tMbn; EdlKµanGKÁIsnIeTAdl;>



KuNPaBrbs;RKab;rbs;Gñk nigRbsiTi§PaBénbec©keTssþúkRKab;rbs;Gñk > rg;caMemIlRBwtþibtþelx
eRkayrbs;GasIu eGkU EdleyIgnwgEckrMElkBIrebobGnuvtþkarsakl/gbNþúHRKab;samØ>

fvika
cMNaysrubrbs;BYkeyIgsMrab;akarsg;TUrbNþúHRKab;mYy KW 2.098 )t ¬69,13 duløa¦>
«bkrN_TaMgenaHrYmman³
 TUrpÞH)yGaluymIjÚ:m cMnYn 1 ³ 1.300 )t ¬1 duløa¦
 kUnRCUkGMBUr nigExSePøIg cMnYn 2 ³ 150 )t ¬4,97 duløa¦ kñúg 1 sRmab;
 GMBUr cMnYn 2 ³ 19 )t ¬0,65 duløa¦ kñúg 1 GMBUl
 RBIePøIgmux 3 cMnYn 1 ³ 120 )t ¬3,75 duløa¦
 Rbdab;kMritem:ag cMnYn 1 ³ 225 )t ¬7,43 duløa¦
 bnÞHekAs‘UC½rGIsULg;Tn; cMnYn 2 ³ 30 )t ¬1 duløa¦
 kavRc)c;sMrab;bitekAs‘UeTAnwgTUr cMnYn 1 ³ 85 )t ¬2,82 duløa¦
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