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%GO »Clé pg EAOOO/EXU; even-aged fores)A° uc 2UAC 2AI° ©A» e ALY, %C
A AOYiY A Algl A “a¢T A EGCIAG E'U. uifoYe %12 ACDA» +YieCii AO'A *3AY, fAC Y
EAC 1WA E0+OAO-EAC 20% AlAILE g E2A T % Y AQU. BuieE+aAUYs, 8Ya0 2AU¥+, »81
AU¥%=¢; ACCIc© Al-¢¥iAg AlPg 2A° “&°%° g E2A T LE'U.

ALE 2010/xU; uneven-aged forest)A° CN AGDA» +VieCIA Ay, APEAC 2A° Y-l 'U¥ AO
DA» »CN'U. AI'CN AGPAC (YA (1,@216 Yu-COVEAC C@viU 2 AlAp 20£6uxU; two-storied forest)
AR ;- eAdtes Ve ECE+ Vs Y AO'A “UAp A Oy6uxy; multistoried forest) piA» pé vad AO'U. ICCN
AlACN AGaT »0Ap,iA» ARG *»YsAAR"A ARWADY:+¢i ACCE AfveuC A AOPuu AUCUADAT Al-E
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2Al JE'U. ALE2AC E°°CN °aeg iy CN AOAS® 138my¢ive Wirdci ALEA Buc ¢pb(age class)
AC =i °jAc°i AOA & AU-E(IO/ExU; all-aged forest)Al pE'U. AUE2AC E&°iA+°aD/AE+'A Al
WAGA 1 ¢UAUCH “ivaAl pE'U. Al CN AO%¢j AP | PAC ¢ptbA 1 +°DuC ¢, AtAvs
ADA T ¢2ICU°TVat(J-shaped curve)A» uc'Ué Algi °°A° AGPA° +OCUAI-EAOD(balanced
uneven-aged stand)AI6°i Ci,g, %CAIT AlFIA® AU-ECUIOAUD; all-aged form)A, 1 Aé+buE U.

(x2 1110 o E20 NEZA YYeCRdy T8AC cUURG Asaethj H0¥ SYAD/E=! BA 3 FAT,

He E2Cil o,
Y40
A Ab J
A€ G 0 8
Yad
Ao 8 A+

+x 2 1-1-1. ug E 20 AIE2AG As°aetb® O»Yi5oDAE+
CNES, Va0 EAC HAS®; °°A° 50%8AI6°T COABTOUU Yad-E+ YeAl 11-50%8»AIT6,6 ALE2A 1 Aétb
HCYAYAR CIAD,, 200j-25038»yAT aeciei'A e E2A 1 AdtbuE v AOU.

e E 20 ALE2A° »9°AG UAj¢ Ve %a 18 (C¥ 1-1-1)°G *°A° A-AIAJAI AO'U.

C¥ 1-1-1. we B0 AlE?AC A-AIA;

t 0 o - E 2 Al . E |, 2
A O ° +OAICI %ahe AC°UAp °0+OACCT WiAT;T AC°UAD

C 3 C| AexaCi;0 AU¥=»0 AOAG +4CO Adl ADAY,

AUAC % CC¥DuE A8A+ A;8A0 A 1 LE

° oy 1| AR +&°F i AlGYAl Ax1a ARy °EAA Alc¥d Al

A b6 | KE2ZHA ACASSAAUCYA “AdUE Ao-A0 Ef»0 A RGO

AQAGACT | (@CIAS YE A YidAYAR; ¢8Al YOAYARR®} M6

A§Cevl »0 x “AxCOAC ASCRAl Al »8°0 x ¥AzC@ ASCeYLAI AlAY:
AO»0A " | AlYsAsi "U®AI YoxAO AsYOM0A 1 AAAGUE

AU4 : A2CD:oD, 1985
°seAAD A Y © 6 e E2A0 "UAYCG °A° ABAA» °jA6°T AD'U.
- A2 1x A° 2AU¥:+joAAADAT»GioYOE® AT ‘6 °EAEICTU.
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- AitYAGA 1 "UAS 6ALG ‘6 A0 g »§»8CO ¥ib AGTU.
-»8UC'A ¢, AC AGAI ¢I®Clc +O°YAI £V,

ICCN, ALE 2AC °aeAIAG ABAIA» pé¥ie, ¢ "UAY:°G *'U.

- Asv,0A0 YaAOAI °ECD va0+0,0 AQ¥+ees i Al¢ECO Yo AO'U.
-AO+aA0 WARYLA TU AP Yag A AV AA» APACO Yo AQU.
-10A0' A YAASYPA» »°¢Cic© ACAYLAG°O CO Vi AO'U.

- Apg~o»voAR» CIA p¥ A @CiU.

-9AeCQ i °tAY: ACBAIAU:; "6CN AUCx-AAT 6 3°U.

fe?— %?

L@ @ pCIA “EIDAC »8 2A° °eeAl 26 ViOGT A, °eeAl 246 AOT fAcinvsdCCinAlnYioA
WAC °AUAD »y»8A» Ci+a ASCIc© °ae¢UIC'A »82A» »CN'U. uifoYe °aAl2:i AQYits A Cx»0 ABAO
HE AU IC'A ¢80 +x °+¢ive Ya0YiAG Yid AO'A YOER Al VaOAIAT ofis *EASPE U.

»8 2% Yo A-AC PAUADAT °IA» Y0'A ¥ FAGA» WIAD YiE°T fimy»EATAT °EACAG AlAi¢; AO,AAGA»
uN 18 AI"CN »@2A» © %E 2A116 CN'U.

"Ug8,2AI6 °aeAl 20 O YUE2AC +Y%CA» CO2 GTA »82A» »Clg, (8ACAC »y»éA» CléVe YuE(i
T AAA%ae¢ 1L, YAAE»Y»8, Eb¥icaesp [ Utee €A 1 °ae¢uCirA °iA» ACUCN'U.

2. AGPR'P U8

29P
e, EAODOOOAEI-YAAC R'PA° + ATATA T Al "UvgClrU. Ai, BuieE+aAUYs+ja 3Y0AUYx-(UY-A8IA
80)io»e10ADY+(RjUEIAGS) pici ACCI.© BA A 1 E2A° A+1+a P ¥E.; fixsAn +OAICN AOP+,
AT °iAB Y “UAYCG *°A° DU pi£°0 PE'U. pe EAGPPAC R'p°UAr: i AOYA e lAU'A B
HIATAYA» AECD »yAa x ClApYaAnyA» ATAYCO v AO'U. Al Al éC@ WT+A-CN ACD+ ATT A puCOA
154 AACH»EA° °D YRwuel® YaYsAAG(REEO0C), HICDAN(U,UEIU) “AART 1 °aeeu Al AA
e, E.2A» R'pYAR v AO'U.

(°i) Al»6AGD

W E Uvag 2AC AODWRP Uce'A 1Y4AQAG(U°A-~@i0t), YadAYs By, 33 AAC AAUAD CUAG g AC
CO UL @AY v AD'U. ulT6Ya ¢iver »yA°+A°EAR DUPATAYA» CIAG YiET AOD3 °¢ 3AY, fiAl
»AHAEAR U AICN Yioei»yA8A» CN'UT °jAaCN Al»6ATAT »0AA: Ya e E UVeAOPAI ¥i1»°0 R’
CIrA%,! ®aA0A, T EAYCCIA °IAl AR ACTU.

AE+a'Ure | AiPAUA»yAS(open growth) Ucej+ - 3x AGD aul °e°£°eeAid» ClAo YE°T AUAT
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Al »A3CI ¢ °¢ AV, AAC Yb°UA° A¥avugAl AUATTIAL » vieg U, +x.7U°% AlActa°fAl Ao= ¢
AlgoCIT AO'A AV, il YafE-AE Yao°UOTAl "8°0uCe VabPUAC Agtae»yA&(6°URaeip)Ae AviaA» 1p°0
HE'U. Al %AAj¢i L PCTA +8°EA° AACDU®) 30A»Y0T AXU. +x “UAY: U°e Aj°Cliv - *DE-(plastic-
differentiation) U°gjx s va6°0 »0%:i AQ'A °jAdpépu Y1 '8°0 pC.¢, COIAC °jABpEA° Y-l °a

AE'U. pfi6ve- Gl °jABUEA° »09AC +xX'Asi 1A AAC AUTOAD %E°T »y,®AN +A Euu AUCIUCYA °a
+A0 Ax°OQpE'U. #x "UAY: °¢ AV, AUEAC Y% AjA+ 30VuEAS 6% Vi UpeA° +a AU+AAS. Vs WUT+¢
AiA+ VECIPO 38AAUCYA “6¢i Ecué,®°0 pcCei, Al 18 Yab°it¢,® Yard UIE+ Y4 A0 3AI T%IA®

2 iy “PAC Vi UueA° Y-l °D,euC°0 PE'U. Al "UedlAl A+°eeAC »yA&Y/OpuA UDE-Cei, AE
»UUOPR Og) A 33/EAg U. Aigi Al AO°UAT "YEU "Ue¢ ¥ A 3A° 1DupAC ACPPAT ¥ib°i°j 367,
vt Ao g, °jA¢ i AUAAC A+ee TCCN 6.1 AccO PE'U. AGCUAT "YEU »0AA; ¥ A AODBu | °U
°e¥upAl "UA8 €A0G ¢+®A° AIAaCIU. ADé.+®;; W bCIA wATE A AYAGA T AC°UAI ¢i/EOUCHA
YAAUCN YAAA AT 5;-10° EAAIU. dug AV, RAT TE°°A° Y% »yA8A» Cié u AICN viseiAo+a
VAASCIPO PEU. A Bppg i AQA VadPUAT Ac iAo °3 A T 0 & “0¢i 1A° AcAl »yAd

A» CiAd,, "UAS 6ATc AcADAY "UAS 6ANTC »Yai° AlkA 8'®¢i 30A° PPPAC AOPR U 3°U. Ag
ADWAR®AC “ViO'A A+ae»yA8Al UDE-UC % ucvoAci 2A3-U. °¢ AL AA» © é Y AD#A:) ©°®
ACA 1 %EAQ °OYEARCN + A} *®@°OpuC¥i AIACCE AQ'A 2uqué®h Y-l AGASCH 6% ASAECN'U. Al “U
& i¥a A A4 FPEAC °DE-; Alviera YAAUCN'U. Algl °°Al AOPAT »»2CIP0 AGY4OADA T AAS
HC.é Y°»yASAI UDE-uC+a YAAUCN U, pnifove AIEA: A A+°ae»yA8, Visi»yAd, AcAl»yASAl Bl b
E-uC°i +A+@ANA TA °ing(itabY)ei ALEO UE'U. Al 15A+8° ACDIR'PAC A6, “UCeAT seE--i
»g(stagnation-mortality) U°gj+ Al'U.

CNE, e A° AODAC YEAnYPAI 36° Vi iyAdei ‘6CN A¥aapp »0'6AGA T B0 2A 243
181®;; Y iyABAl UDE-UC'A YAAAI "B C0¥EARYLA T AICD YuR+auC'A “AeCd Ryy-ipu Ad'U.
CCN Dppej 3-A° AODAC DE-° "6¢i Yox°0 Al¥ie+a 18'®¢; +xpé ARAC Al B¢i Ac Y UA»
°iA6, 6% VieiyAS A¥apu CCCO i AO°O E'U.

(*) GoL@G6D

ASAC A»6AOD RPCIAAA AODA» +YVPCIA dug AV, AAC »yA8AI P AICTUA °jAaCiyi #A,
@A AU, xR CoBCAOD, e A AV, UAC »yABARAT Vi1 “U£% Al pifo Y1 0¥ Ao
+AAC »wA*g°£A» A+AGCIPO UG, ATA "U%A °¢ AV, RAC »yAGCUAA! 'U%cCiPO | ug'U. Algi <
A0 Co»0A»*°DE-(differentiation)i+ 6°1 Ci.c, ALYAGA 1 A+°eAC °PE-°; OAG Al +x ‘UAY:
YH°IAC DE-°j AlY-U. AlA A=°se»yA8Al +0C0VL »8°AC %D AOYA ¢ Watvuph§° nUAGEa 181®
AU, AICN °PE-'A °¢ 3Av, AAC AODAC ¢IAYR(EDi¢ a8, dominance)AC A=Al *iA®¢ A%, Al
Hif6 AOPAC 8v:AAI W40 pE'U. °DE- &0 AgCauC.é °¢ *3Av,AAC Vio°UAC Aoxa x ASA[
"PI6AS,G, Algj MOTO ¢1vava i(EDASUE, dominant), Ad; 1vavs fi(fiPEDASUE, co-dominant), Ac, fi(E ¢ a
UE, intermediate), CC¥:D,A(U~8aUE, overtopped) WAC V6°iixb(ASI®DE, crown class)A] + YouE AG°(
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Ap(canopy strata)Al 1R'PCIPO PE'U. Yuo°UAl A¢AGT A» 6 ¢iva/aCN AV, AT "0 ¢1Wa4CN *3AY, RAC
wACEEA> AASCO:; 6 »ORPAO°U(IVavaf 1x AD¢iVivaA)A» CUVACTA SAV. v A AiA+ *1OCI
°0 YE'U. x@°i CiApAG°l¢j AO'A Ay, AAl »6APAG°UA 1 ¢AT6cA E®UAY pg E Uvas % s A °A

AC %' U. puifoYe »0APAC°UA» CILCTA (A "6¢i AcA'A 1V &, CIAPAOUA» CUVLCTA *i(A
»YABOAR] “0¢i ¢-VCCOA® “AeeC@ i (UIASCOMAIAC AGCx-AAl T%iA°0 PG “a+tA° Ax°O
HE'U.

As’p AO'U. A, Yl U ¥ YidAYs, By, WaA0A0, AOE +x @1 AAUAD + Y2 A eeAICTA AV, A
HEEAC »JASYCAA ! TELARA i Yie ®i) ‘U¥ 2qé® U ¢iva/uCN A8Aici %20 pd’A

°JAI'U.

| o P
ALEAGDOAEIYA)A CN ADD3¢; ¢© ¢ uee(OA&I-, age cohot)AC AV ApeAl peYeAsi RPCI
i AO'A AGPA» »CN'U. AI'CN AODA® AU¢-~AAT »6AA; i, EcAC °@EA] YEYO's AIASAD °£Y(El
&, disturbance)Al AOA» 82 °aeip Al AR AC »veAiaeyA» AACE:OA» 18 CUvuE'U. £E+ AA
(EGE)AC AUY:+AY: °j¢iu¥ AUg-ADAT AODR'P Ue | °jA& °j#0 U, pafioYe »@ 2AU0%+¢; pi ¥ Eae
Al Az°YAT °jA8 Ala 18'®ci »82AC E Al +AEAl ARBAUC'A AO+U AjA+ +CAGUC'A AU¥:+taiyAl U.

(°i) Al»6AGD

Ai»0A0 AIlEAGDAING "UAYAC °jAcA» CN AGPAIU. OAG "UAI VioAYA 1 +YeuCya AGCT, AR
)@ AU. ICCN °£/4CO 181U CN ¢poes e APAUCA AV, AAC Va'A U £A6 YET UAGA 3
A4 ipeA° °i £2°0 DAE+PE U. °EYEA »5161 ¢ueAC AV, ApeAl AivsA R»Cic, 28A, ¢ueAC 3AY,
fiugAe Al ECN »yA*g°EA» AlcéCi;© »JA8A» CN'U. °¢ ¢LeeAC duc AL RAC °EY4AC Yig»6,
°@°f "D/E+, +x @°1 »0APAO° DY WA e AICIHA 181 »yAGAAT ° U.

AITCN AOD¢ s A +al/tAl °¢ ¢ peAC »yA8»0AA ! AAGICTA °A8 AR¢ACN ¢aATAI+A T8'®¢ i Vb
+0@°0 A+ACACAT °G-AAT AO'A Vi i»yA8A» »ER, é “UAY G °U. ALEAGD, i A CN ¢ee»AC
e Ay, AAI +OAICN vio°i»yA&A» COA T4a °¢ ¢pee’A IN-CCN Ap(6y, strata)A» CivCN'U. °jA4
»0Ape; AOA (CAGUE) (&%) °EYaii ACCD APAUC.E WUT YE | AD'g (e’ A AAYcH/aA» (IAU
CIeO Alg&CIPO uCYad YuEAD % £°0 »JAACH EYs-, »51¢T »0APAOC°UA» CiiCN'U. Al ¢ueAC Vi i»yAd
CUAR'A g B UYap 2 iaAC ¢1Wat/afi »yARCUAALT FYACIED PE'U. 'U¥ ¢LeeAC SAY, ApEAC °EYuA-EA
G A 0¥ »ABA» © AIAG, AjA=T »0Api AD'A RqéAC +x AAT AEYiAD &Y (xUceaeAiuu YEECD
Al v AOAY:) »yABAI UDE-UE'U. ‘6 3A° APAC ¢ureAld 1A 0AC YicAl Al¥iAG+a 18'®¢ i »yA&
Al 13%0A0 Va0 Yag'U. ICCN, Bpg ¢eeAC 3Avs fpéAl AUTO,EYx °jAd 3:A° AO°UA» +YLCIA ¢u
@AC »JA3AI OAG PDE-UCY, AjA=T +x A§¢j AO'A ¢eeAC »yA3Al UPE-UE'U. Al A 30%8.9'U
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A& »0Ab fici AO'A ¢, WARCTA AGD Ve HUCHT @A 3 € (#x2 1-2-1)AC »6'U +xCA
A ¢, CTUAC +xiCA'A °¢ ¢PeAC Y, 2R 34 °IAIU.

vid °i(m)

e (i+A°E()

e

°¢ ¢WeAC "UAS gAlC HVid

og°(+AE(A)
+x 2 1-2-1, +8°E°°(¢ | 0¥ Al»6A0 ALE2AC WP U°e Bvshpp

(®) Ct430D
,0uc AIEAODAI YpalsA VadED/E=°) °i £2A2 AUCUATAT ¢2 JCU A+°a®D/E+) CIATA %EAU.

ALEAGDAC +ATA °¢ AV, AAC Y-, YadAYs, “°EAD °DAE=¢; a6 +x + AJEVPAL P E Uvag 20
FiHACO Yaduu EoAC YuEAQ U} Yaduu AO'U.

+8A AC 2lquéAl »JAACT Y »0151 AVqeAl AVAURYAE, ¢0 Lici ACCD RwyCici AiieAC Al
A ARY 1 °EYaei ACCD RwCN »yA°g°EA» AiCIEYe A» 6 % ¥ »yAdA» CIPOUE'U. AITCN Aty
ACAT °0AcA° AICNLE »yA*g°E¢; ‘€GN °aeAiPGARA 1 s Y AOA, g, »81 CIRUE ¢ue(OENAC =
WA, +8A AC ¢eeAC #iqéci ACCN ¢uCaAl '8 AOUA °iA» Ay UCITA, pe E20 A»cCN 1R'p
GuAA ! o ATU.ATU +316¢i ACCD B»CN »yA g°£Al “UY%A AngoAg AIEA: A »01¢1 AV, RAC E°
Ao +@E+ ¥i/E'U. £x “UAY: 0% A ACNLE AUAY: »YA“0°E 3¢ ¥rAG °@AIAC °a°01 vif2 “3AY,
JiueAC AjA+ »yA@EA» IDCOR A 1Y ¢ Yif2 A, fpéA° AYWEASO PEU.
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3. AGbx, ¥,°

AGDAI R'PCi;© ANl A=A vy 2AC AOD: ATA AO°UA» +YPCTA °¢ 3AV4R Y6 UAC
Reragl AsAjci pofo +°DCN vib°ii+b(a8i®PAcrown classification, A8UEDA C'A a8EIDA)A T v
CO%BAD U

e EAGPPAC °aeii'A »6ApAG°UIA» +YLCIA A it CIAPACCUiA» + ¥ CIA AOAA T AerO +°uE
U A UvA YaeDClé ARYAOA T (£x2 1-3-1)°U Al 51itPAC vud°UtbA 1 +°DCO %6 AOA ¢
EL@20¢ Yo A 12P 7, 24P fi, .. A T T EAS VBT ¢ivaa i, AQ¢iYiafi, .. WA 1 ASARCN'U. °¢
Wi+PAC AQ,fiA» ECACTA +aAGAC "UAY°G °U.

§ ° P ™
iU 1#b fi( 1WaYa fi, éDASUE; dominant tree): Y40°UAC R'PAT Algd ¥« 181®;; eeCOUE AGAT ¥igA,
.G 1C ERASUCA® +4;i%iAGAO YE°T Yao UGUAA:; Al»OAl Yag'A °i
iU 2+b A(AD: WiY4 fi, iIPEDASUE; co-dominant tree): Y0°UAT Algd ®j ACCI;© seCauCA= AU
+a»yASAl +8si ¢ CUAA%) CO®CN iz APIAC “UYsA “UAY U *°Al 5°A6T +°PCN'U.
a. vl RPAI Ag®A;O (OveCiRA= AsAP; Asi AST JU¥R- °i(@iUE, wolf tree)
b. vl R'PAI Gva(la°)CiT AU+a Aci °fA “l.
C. B »CAlgj 3% Ya°UAl YDWUA» pYuE +8.1°0 »yASCN °l.
d. AU#a°; +A°A= °¥(6Ag .
e.CCCa,! A Bl C'A %4 °E° R,

be P™
iU 3+p fi(**Ag,fi, E¢aUE; intermediate tree): Y40°U(A8IR)°U Ya0°ECU(ESEIUD)A° An»0AIAG,, »YA&
Al "0 E¥iAs °iA» »CrAmY Aigd ®i APALC & »0Ab AA T R'PCO v AO'A YOAGA
AOA i
iU 4+b A(CC¥D A, 1~8aUE; suppressed tree): Y/EA+ »¥Y#EAOAS,, CCYDA» bYE AdA+ AAAC Bl
R'PCO (©A%) Yug'A i
iU 5#b fi(°i»g, A, I2PYUE; dead tree): 3N¥iAg 2@ Ax°Q PE R«

+x2 1-3-1. Y4 IAG Yid°Uth
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Al ARy e 3Acfi°t CC¥D,AAC ieCN CNee! Aol +DUE Y0 AOAG,,, ¢ivas iU AD¢iva/s A
+x CN°e°j E®Y%CCIAG %E'U. £x2 Vi AAC °-¥dj uaT6 +°DUE vud AO'U.

Al»eh Ae Yitiebei BAEA FAA Yicr@ UAC °PAT AREADAT °IAl AO¥Ys ¢-v4OATA 1
°¢ "U°eAC B BAU. Al °0°8% °8 YA*UCUAC ¢-v4OVR(eeaedUad) TC A dTAayo(Usi0aB)Al uC
A, £x ARCEADAT °IA° AT»cAUAG AQ°U¢; uaTo %0v.0Al ECACUE U. ICCN, vad°itpA° CN 3 |
SABAC VA CO2 i tYCOA dvsa AGCUAD EC Ui AAGIUCA °aii’i AOAICT °£10 i A° 2AUY+
A» CO 18:7A Al AjA» AR B*°Cic© AliceCa¥R CRU.

4. AGPDuY

AGDAI +x »yAdsi AOYi AO¥iAg Yigé® +olat i AOYiAg AU¢gA» YA Aoy Alg&CTAA Eche AQ
BHAC °¢ AV, AAI Alué AU¢aii 6CO YarloEs YA Aoy °eeAiCIRi AQTAA! YiE°T °£1 [iA»
Reco Al AGAsYSABA T ACTA ©iA° AOP°i ®¢; AOYA Acl AR¢ACN AIAIU. Ai filg! »y»eCi
A AOAGAC AGAGE-AA° ABAS(0CEE):i ACCI:© °aAauCei, 1C AIAaCN AOAS A8 Y Alg¥dAg YCA! »y
AdAe +x AOAS A8 COACIA Vb AAC %ot A%l x ®DAE+;; ACCI;© °aAauE’U. AOPPAC Algl °A°
YA TEARA CIA° AOYAIuAT »yA&° I ViOE®A» ATAYCTA AR¢ACN +aeAl pE'U. Algl Al AG°D
AC AUio Alggpp(xxéA0g)il AV F°EAC AUggei 6CN °aeAiAapy,) ®A3'A °lAl 10T AP
(+YAUEOg, stand density)Al'U. Ai DA AOPDYHABAC »yAAS 1°D %3 AAC »yA&.j 6COYauu A«
¢MGCAA» TAE'U. AtYAGA T Dpyr; 30A, ¢ "UAS 6AT'c AAATAC 303EAGAG,,, AV, AAC A+eeAl»
AcAl»yAEA° #UAGO PE'U. uioYe AUAYYO®°0 3AY, AAC AC+aEAC +OCUA» ¥iT»°0 Al¢'AACTA
*IAl PUIATAYAC ¢EAYATU,

Al Al AODBUWA AOD°U,®RAC ARLACN AWAAIAUGRAUIX) e AIAKIAG A0 Ay Al
YAEUCYAA G, uO6Y AIAC AcAC® AgAntyAe °£ UCIAGY) YE'U. (O ¥ A DUIATAYAC °UAje Y
AGDBY,! °£ UE+ ¥:3+bCN'U.

P »(DK(

AGDBPIAC AppA Acrd AyeAl Al »68An App 2°iA87 D-upE U, AUAUA AOPPAGARA; !
A=At BUIAC Aupd »ge&CIA °IA .- "UA8 éANTc AO, Vi, AcAl, BT U,6AD, Vi UAJA™ éAD
WAl AG'U. 1Y,é, EAAU'A +8AZAI LC'A AOPAC YidAi¢i 6CN »6'6A0AT YagAUT C¥COCTA °IA iva-
AO App(i;UEO), »6 6Dy, AODBUPAGY.S, »6 6AODBU WAT AO'U. AitYATA 1 °ae¢ uAGAT Ag,éqj
Y A ¥2:0A0°A AODBUIAC ApuuA “UAY:°G > U.

(°i) "'UA§éAlc AQM% Yid

Al A A AgAcAl °A& °E/EICN °IA e, AbAST »yA~UPe°) A i E'UYap % AOYiYe Ai
CN AOD®BUPA pp ABAC CIRATU. pifoYs e E' 0¥ % 6CN 1A° »JA8 x YHE®du'¢i AO¥ Al
App! AODBUAC AQ-AT Vs s »cesClel AOU.
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(%) "UA§6AG¢ AcAd

ACDBUWA AVAYs AGAl: ACCic© CYAALE'U. 6PDAC AO¥%+ s: | ACYIEAI A+in°EACA 1 AcAlCU
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°*°£AC ATAoA» ASCE@i°A+ s 6Cita(diameter imesyig®i CI'A °£'UCN leelyeiv+-AC AJAnevs°; Al
CBUE Yo AO'U. ASAC ¢%¢ ¥ A+°aeAl 14cmAl AO fici ‘6CN Al °evA 3.2/14 Ai, 0.23A, 1 C¥ALAUC'A
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U.6A0COe% 15831 pe AT AEo+OEaiA+aeAl 18cmAl °ae¢ici AO APECYAC 18i¢0.23=4.14m°;
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A« ACH! *®A6 oCN'U.

ERIOAC @l °¢ YAyl ADYOUE VOE®CY:; +U°ACI:© (C¥ 1-4-1)°0 Al Eo+OEaiAeetp
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Cle@va . AleCO v AQ'A IAIU.
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¢ 0A Yl RBCI O%R Cita T81RAIU.
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°) Yagh» ATV, £x+1¥ »¢YCAC Alué YioCi,AAC AAUAD YOAGR® YuEA+ *EABUCAS YUEAC »0AAA'U. Vit
1RCO 8'A +xAG °NA 1 ° AI'A CuAu, A» AG°T (1®,°0-®A» AC°;,8CN °f »OAI'U. Ai, £ AcE e
¢ ¥ BCOUE C¥COCU,, °°f Y BCRUA fleeAl'U. +xICT AluéAC AAUAD YOAGA» °EAaCO CE;&°;
AG'Ap¥ AITCN AIAAG °EAc®iAoA» A+ &°EAcAIf6i CR'U.

A+ &°EAa(6-OUERIO)AC ¥if? %cAEAC AUYA Al A+'8) °EAnCi;© ¥cAE EnA® %A CNAE AEIAEAC A~
AUAG Y:OAUA» ECARCTA AU, +xICT A+8°EAn °4°0'A Cx»0 +x A+'8! »»8CN ¥cAE EoA° /i
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AoV UYA AoA¥ioh» ATYRCTA °ae¢iun AOAU¥ AliA» 15v45€ AoA¥sAif6i CN'U. D 0®
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“Apy, voCh AA PIAT C3 AAYAU,! AcAéCi,© ATYVRACN °aii¢l AlPgrie A%AU:; ACCIi© AfTYLCIA
ety WAl AQ'U.

RcAy.c oATYLci AGYA °iAd AOACCI.O¥R CO AiA° A-DA» 1RAICTAWY AOYiYe Al A-DAI Yl Al
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ofielec), 3« ¥400¢ ) AE¢CIT Al »3s i A E¢o0°j 37U,
) »g¥atly
AYAUR U AerAn AUAC Av,! AlcéCic© A%AU! AovaClA 1A 1 6D ViOAYAC 1A+ Yaolely
AT Alg&uEU.
"U) YuxAY i/ sty
YA i A 1, Yol b, o 10, VEAUGA 1l ¢© °jA6 MARYXAT »¢¢ 8UE U.
i0 Yadvatly
+AYCN ¢ A8Yi-AAN °6 YEA® °iA» AECTA laeyA 1 Ai%«, Ca¥i«, AO A, wha ® i ‘&
SAYAUG ;) AluG|T 3«2Vl AYAUA 24Y%A°E W YE ASY0CDYe 16 YE A °IAl AseYsCAYAUAIU.
iU YA Y atly
B33 RARAT A« AVAUAG Vit i Al 8UC Ap¥ ° 180¢ YO=Y 280gA» 30%4 HARLIBAC ¥ax
¢ i VerCN'U.
96) AOYatty
VOA T YE AL} YaClA 1eelyA 1 8%, EEUIR, »6Yi0 ®%l, A% +vid, A AC "6 3A%
AU¢; AnceCNU.
(16) AGAd 1x °Exg
1)£,°0 x ¢-AAG °CA
Ep,é A%AUT6 COABTOUM YO-®AG EELEIAU:EAI AgCauCiCl AYAUS. YA E-CDAN 9E-¢i ©PAUAC Vil
B eVOUCH ariii A RYME-AD» »0ACCIPO pEU. +xICT AVAUAGABAC o @A ¢Ajuui A%AU
AC E°AA» AAGCO vid AOupi °xbAl ELEIAU: 8A» YHAICT Ay AO'U.
°) °CATAGAALY
AYAU,! °CAT»0AAT AUABCDYRCO YaidAYAC Y0P, COYU, @A Y0P, »i®l, [Eité, 3¢ +Yi0 |
Y0 3AYAUAC A8¢ +Y:0AY4ueAU. *CATAUASYAC "UAY U Al Y4y PDpE U,
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¢ »0¢ AAGASLY
AYAU) ¢ 8+8YE i 30%A AT [ %G ©°UCTA 1A T ° A& *AIAT AILECD +1A0 AUAG
CN'U. £x7® 138Acpu AUASCDYR CO °aeci’A °CATAIT COZ ;6+a.; 30%i BPA AGASCTA °IAl AA'U.
& Al AAUARY
o Ag 4iEAC Ai+a 3AA&%;; AUAACTA A 1 1D9A;6+4s; %C ®ACO WAC *CATA) T COZ 30¥i
AUARCN'U. AZAUAC E°A¥AIATY- E2E-ARYAI ECE+ ¥2AIAu¥ 1BPA Al AAUARYA EE-A®Y°0 1:C®
AccOM» COZ A£G é Ac E¢o0) ¥:0A» Yad AQU. %G ®ACO (1 EE-ARYA °¢°¢A%AU ARRAC 10%Ax
b} »c €GN0,
#) 0 1LAAIAZL
°CAYlci ACCD »JE°AA» ¥o°0 »64CCIA Al °jYaA®iet, %5, A IAC YAy, 36°0
AAGAAN AUASCEYR CN'U.° YAAGAS: (A "UAY U A eyAl AO'U.
"¢ %A AAGlY
Al 1eyAe AVAUAC AARG AYAUAC EAVA» uugl RYE,) AEAZAARA °IAI [AADA 1 pép¥i, fi
AVAC AVAUARS Yos; EAAYCTE AIUECD %asi WRYMEGTA 228 A%AU:; E¢UADATI'U. Al tetyA° YicAo
W £ 10Y46°) AR uC'A °+¢j 50j-100cm AT + p¢Al! EAIISTA AUAC ®E® /2A» A oy,
ADA T »go8) WU B AE+8) +0°%1 +x A8 A%AU:I +1yCN 8+, #3761 30¥i Yox¥uE;A®
G T¥C¥.é °j+iAlg °i% A E&A» 15i-20cm W21 po¥id uD'U. ABAC CCC@° ¢»OUCA °a¢iA Af
AAT oot 2x A8 E8A T pe AU *Uglipg YE “«AiR og°Al x' 81 0 cué v AOYa¥R CN'U.
-AYAU Aoy EA AR 8ALAASCTA YVidAYs : e pPl, UGCH, %%, AiR, YaAGRL,
16,0, EfpRl, " A/EY P, BCOR, ACCa®i, fi-A
- 1160 +1A6 38AN AAACTA VidAYs : o®¢ Al i, P, 0GR AR CCRY, ApAbPi,
¥l
- FEAAY, 1°3,0A0 AU AASCTA YiAYs : VaORi, CRYAU, 3« 1Yl °ji@%MRk, Al Aglé®i, ®
+8 Y0P, 1eACY V0%, »iP, Eie, WtAE-
"@ ° EFAGAAY
*CrGAUA&YAITG°iuu CIrAuY 14, ppAa ® pi COYH-®AT 1A° APPAYAU,! AR¢T °UgiucYE 1 aCiAd
YuE°i GEDCIAG Euul AGASCTA eeyAI'U. A EAC ;6+8%E:; AYAU +CN 8¢l E¥COC@Ys 30
vi ACIE:; AUARCTAWY 8% B YACDY: A YEUC,c COYV0AAI *CAR®AC 30% AICHT 3»-A°
A6 ¥Eppd Cleo¥R CN'U.
“é 3AYLAAQY
Al 1eyA° RYLEAEABA> ASCN EAV¢; ARAA» pb AUA&leeA 1 ¢e+a¥%E.; © V-AAGAAT A, AaAe
ICA 8¢l AYAU) Yavive 30° 31-5EAG 3A%C TCA Alixd 3AART;; AGASCTA 1eetyAl'U.
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2) AYAUEx»g
A%AUAG RYLEA, Yohvepy, °0%z> COAAZ AVAUAGC Acta x 1O iRl ¥ctAUY0 AYAUAC »0Q
°iAicl DACCN °0-AAl AOA ¢ A E+ Adta AGAA AYAUAC °ae¢i AYAUAC E°A °EAoAC YioYsAT CaCoA
%R CN U
) A%AU °Exgei CE¢4CN A%AU®
"¢ 1%, BRI, A¥ YD AC A6 3AYAU : 680AI»0
& Al ACCaRL, RAURL, g 163, »it Pl |F "8 3A%AU : 180Ai»6
"6 Al ABRL, 0%, fi-A, ¢, 1013, né p¥l, "UC« AC %0 3A%AU : 0.4
§oAl»6
"8 YO, CBVAD, 3« 2Yi0, °j@PfR, % EAORL, AUAURL, (A @R, YuE+isAR WAC Y403
AYAU : 0.280A»0

2) °ExnctaAD

"¢%HGCAR

AYAUAC Ao#a)! ECACCIA +AADA ivi +x¥ UAST C¥AACN U. +16A° AYAU'A 1003, 4Y'A 1 Ag
AcC@Y 1,0002AC 1«01 E»ECi¢ %0 AYAUA 1,000y, 4YIAC /E0+OA; ! + CN'U. YagAcAYAU !
“@0A T ClrAw¥ COVd-®, A%AU AeYsCUpAC ¢uCaA» 1'A'U.

@ Vg @A
VAGAYAU,) AYEA 1 YughoCN PG +x 10AC Adtd = evid "UAY:YA:i ACCD °e»eCN'U.
. YagAoAYAUO
Yo ®A(Y0)= i¢, 100

AuAY; A4 1O

Hpha ®, g e®i, Efpp@i« WIAC "€ SAYAU Y ®AA° + ClAd YEA'U.

"¢ RYEA

Al VAC A& AYAU; “€CI;© AGAYCN taeyA 1 AlActaE RYLEVHACEA» COYe RYLEUE AVAU/
1 AUAY, Yohd AYADYAD:; ECN DA C¥ARACN U.

"eE¢A?2

E¢A? = ['RYLEAY(%)i¢ Yad ®AA%)J100A T *e»euC Ay Al 2A° A%AU:; ‘€CN AOAYACAT AE0°
+AAGAIU.

"8 ¢BA0AR

AYAU 18047 6CN 10! g UAST 2A 3 °IAIU.

"U) RYME-A °Exg

AYAUA ¢ Apy, VoA, °otd, 20Y2AC 4ATPCAT UC & RYMECTAPY +ol/aAC i+ ATPCAY YA W
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16 "U.£,¢ %0%i, CAYAU, ¢ Aug @i, Eité 1iA° +ovAl AOYVAAG 18 RYWLE; AEAGPE U.

RYLEA Exg’A AYAU,} AOAGATCC.i piv0A» T8AC °a°GT A0°iClc AOT CHAC AIRYEAIAT; e
Algvi Ag'U. AVAUAG Ao+agi uafo 253 50,3 100,34, AOYOCN 4Y1A T 1RYEA °Eng®j %CYA uG
vy Ci.c AtYADA T 23iE° AOANGAUMAT U, YidAY:°T ¢at uC'A RYEACEAEAY "UAY: G U,

¢ 14APE : »GYaARL, A Bl |

@ 21APE : @R, [Eié, E-16, YaEHTAAR il

"€ 28A1E 1 ViO%i, CAYVAU, 3« Y4, »i®le, AUAUR, ¢ A @i, YuOYiURl 1l

@ 42A1F : A, AEYAl, A, ¢ |l

16) E¢Yei AGCN E°AEng

AXE®TOAL®:0 0.1j-1.0%AC Yib¢ &¥axe e E-AAD'A ATAAC COAGA 1 TCI°T , AxA? AJA=AC O
E-°i %'V, AOT Va9, 0GR, »it R, A8LU, AD A0, CCRull g AlgéuE U.

3) A%AUAC »8A0AG 1Y Ag

»8 2AVAAC £ °U @AY e E®3:; Lo AABUCA »&2A%AULT A »8AGAD ivs-! SIABCI;©¥R Cl
¢ AYAUCEEb g1 AltY AcAYAOD»EA° E250, AoAYs 2»8A° %8, 1544 € AoAYss o»8A° DEwD, 2Yivy &
AcAYu g8 Aowd WAA: | YadAYs i, AYAU»EAS, AVAUAAE AU, AVAU-®, RYLEA? [iA» +8ACCI:CYR CN
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(5) AsAWAIY+

v 5 A c b Vs ®N YCAYQ) | (BAIAR| ko' §o'c [RIEAEN

’ (%) |(@10003 | (0/8n) AOYd | AOYD | (%) | (%)
ACCa%i« Ginkgo biloba 99 189 | 614 528 332 | 67 | 66
PRAURL Torreya nucifera 98 | 1043.17| 408 1,085 443 | 61 | 60
AO, i Taxus cuspidata 96 4211 517 25,083 12,968| 55 | 53
AlRL \Abies holophylla 93 4557| 532 21877 7693| 25 | 23
PDOfi¥ \Abies nephrolepis 82 939 | 351 | 109,067 38324| 32 | 26
H »(%« \Abies koreana 84 1010 313 99,010, 32,901| 37 | 31
MEORIE Picea jezoensis 78 2.33 514 441,291 227,000f 58 | 44
A/ 0fiRI« Picea koraiensis 85 555 547 261,259 142807 75 | 64
Al£0%L Larix gmelina var 85 392 | 397 | 259,668 103,109| 49 | 42

Principis-rupprechtii
B Y40 Larix leptolepis 0 394 | 387 | 255609 98,798| 40 | 36
A&®L« Pinus koraiensis 93 553.49| 557 1,807| 1,006| 74 | 69
VO E®P8AER« |Pinus strobus 93 1830| 460 | 54,645 24,762| 56 | 52
@+’ Uv.0%«  |Pinus rigida 91 821 | 519 | 122462 63587| 8 | 77
1eeAevy,0% |Pinus banksiana 84 405| 475 | 245926 117,156| 67 | 56
Y0Pl Pinus densifiora 93 1019| 531 99,416/ 52,804| 87 | 82
Ccov.0 Pinus thunbergii 96 152.67| 535 65,850, 35,262| 92 | 88
JAOCaV0 |Pinus tabulaeformis 94 3301| 555 32,350, 17,947| 88 | 83
Beg 140 Taxodium distichum 72 10759| 151 9294 1407| 11 | 8
1% Cryptomeria japonica 89 4.23 355 226480 84,443 32 | 22
‘«Agé Thuja koraiensis 78 085| 105 (1,229,230 129,230 44 | 34
Agléi« Thuja orientalis 96 2152| 582 48,086 27,968 84 | 81
Eié Chamaecyparis obtusa | 91 179| 256 | 515099 132,991 12 | 23
E-16 Chamaecyparis pisifera | 74 0.60 144 (1,666,667 240,989 31 | 23
Ca¥i Juniperus chinensis 92 2229 603 47983 28956 29 | 27
seeEAO®L Juniperus rigida 76 1321| 553 75679 41879| 48 | 36
AR+1+Y,CC®«  |Ptercocarya stenoptera | 91 139.80| 126 7,153 830 | 46 | 42
03« Juglans mandshurica 98 | 2,92857| 375 112 43| 62 | 61
EEp#L Juglans sinensis 98 |10,246.29| 285 98 28| 66 | 65
CAAY % Betula costata 75 0.85 95 1,181,730 113200f 31 | 23
W p®i« Betula schmidlii 76 041| 296 (243999 723,068 21 | 15
o3 Rl Betula sinensis 57 059 | 141 |1,683701 237,183| 12 | 6
AUAT®« Betula platyphylia 76 0.13 72 17,692,308 553,757| 10 | 8
e ZETERS Betula ermani 82 057 | 102 |[1,752/475 179,964| 42 | 34
100 3 \Alnus hirsuta var. 66 122 | 304 | 831,926 252,606 34 | 22
sibirica
100 A @« \Alnus hirsuta 60 083 | 238 [1,230552 292416 29 | 17
»CA-AU A ®®LdAInus japonica var. 73 058 | 198 |1,724,139 342299 25 | 18
agruta
Uy AP Carpinus laxiflora 95 420 | 423 | 238,095 100,698 16 | 15
HALL PRl Carpinus cordata 92 8.89 475 112,360 53424 28 | 26
- EYAUSY 2 (Corylus heterophylia 89 | 101729 334 983 329| 50 | 44
1530« Castanea crenata 96 | 746268 507 134 68| 61 | 58
3ald Al Castanea crenata var. 99 | 4,379.35| 556 239 133| 63 | 62
Kkusakuri

040, @3« Quercus acutissima 89 | 393092 599 266 159 | 57 | 51
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v 6 c b - [ ®A VCARQ) | (AUAB| kg'c 8¢ |[BUEAEN
@) |00 | @/8) | AOVD| AOYH | (%) | (%)
/AP« |Quercus variabils 75 | 377637 590 2719 161 57 | 43
P Quercus dentaia 74 | 116959 393 854 33| 87 | 64
YA Quercus aliena 72 | 207039 706 431 31| 78 | 56
LAY« |Quercus mongolica 78 | 227826 508 464 235| 52 | 40
AP Quercus serata 73 | 105263 348 950 331| 8 | 60
AR Quercus grossererata 85 | 284900 652 351 229 | 67 | 57
PO°aAR«  |Quercus acuta 97 864.87 474 115¢ 548| 65 | 63
A F Umus davidiana var. 69 495 37| 20,79 7553| 22 | 15
japonica
7 Ulmus pumiia 80 543 M| 159974 6841 23 | 18
A/EYF«  |Umus laciniata 85 746 33| 13936] 4598 | 18 | 15
‘AMEVA«  |Zelkova semata %5 1611 505 | 6342 32052| 61 | 58
VEDP« Celtis sinensis A 6471 643 | 15700 1009 | 73 | 68
C*0% Celtis jessoensis 97 90.30 642 | 11074 7115| 54 | 52
CATR Aphanarithe aspera eV 86.70 41| 1153% 4863| 60 | 56
PRy« Cercidiphylum 89 0.70 116 | 142857| 165608 38 | 34
Jjaponicum
VE© i Litoclendron tulipifera 86 0.03 45| 2793 1333 9 | 7
Ao fi.A Magnolia obovata 97 176.72 565 565 3201| 67 | 65
PPl Lindera obtusioba % 117.00 461 854] 3942| 62 | 59
»y PR Cinnmormum japonicum 93 185.18 49 540( 2678| 55 | 51
+ 18;©8  |Ribesfasciculatum var. % 9.80 549 | 10204] 58117| 54 | 51
A chinense
Afi-2E Rosa multifiora 0 661 501 | 15151 75863| 57 | 51
R Prunus maackii %8 6351 576 | 15744 9078| 62 | 61
Yire®  |Malus baccata 82 893 602 | 11196 67667| 65 | 53
VER&® Sorbus ahifolia 80 1047 610 | 9523¢ 58106| 46 | 37
R Crataequs pinnatifida a1 5154 768 | 1941 14916| 32 | 29
AU Albizzia julibrissin 93 2887 710 | 3460] 24590| 50 | 46
WAA+A®  |Cercis chinensis Y] 2445 774 | 40984 31,701 62 | 57
AO¢+2«  |Gleditsiajaponica var. 93 167.80 750 5970 4471| 45 | 42
koraiensis
E E-* Sophora japonica ) 65.02 398 | 1538 6129| 59 | 54
U, B Maackia amurensis 83 29.64 548 | 33734 18523| 70 | 48
AeCaIR  |Maackia amurensis R 5159 7 1938 1496| 52 | 48
var. buergeri
CRA® Lespedeza thunbergii 85 867 321 | 11494] 36942| 31 | 26
A4, ® Lespedeza cyrtobotrga 89 894 337 | 11300] 38051| 51 | 45
@ Lespedeza bicolor 93 796 290 | 12570] 36356| 52 | 48
oY ® Lespedeza cuneata % 164 726 | 62500 453936| 66 | 63
Al Pueraria thunbergiana % 1395 751 | 7194 54030| 48 | 46
YuE+sA% |Robinia pseudo-acacia 0 19.87 735 | 5042( 37061| 64 | 58
AARA®  |Amomha futicosa % 1252 302 | 8000( 24174| 66 | 63
»eAER  |Zanthoxylum schinifolium % 15,60 524 |  64,10{ 33618 60 | 57
1ol Evodia danielli 0 790 467 | 12658] 66801| 65 | 58
EX@« Phellodendron amurense 93 14.30 570 69,93 39840| 65 60
AlA®«  |Cedrela sinensis 70 9.34 167 | 10870{ 15952| 53 | 37
*iARRL Ailanthus altissima 89 3040 32| 328 1041| 63 | 56
Evgh Buxus microphylla  var. 9% 12.16 503 82,74 41641| 48 | 46
koreana
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v 8 c b |V ®A VCARQ) | ¢EADAR kg's §a¢  RYEA E;A2

: ©) |@10009 | (o/87) | AOY®| AOVS| (%) | (%)
¢ 1 Rhus verniciflua 97 40.15 648 | 2556] 16586| 38 | 37
0O Rhus chinensis 96 10.26 713 97,77¢ 69,689 76 | 73
»GAf®  |Euonymus japonica 87 32.20 569 31,054 17,679 17 | 15
°iive*i  |Acer mono 82 7.49 43| 12052 5230| 26 | 21
»&°U, R« |Acer tegmentosum 89 53.13 203 17,32¢ 3520 63 | 56
CLAUa%  |Acer trifiorum 97 | 18550 118 538 639 26 | 25
PLA8® L \Acer mandshuricum 91 95.41 151 1048] 1579 41 | 37
'cUC®«  |Acer pseudo-sieboldianum 86 42.25 150 23520 3520 42 | 36
Cé°sea Hovenia duicis 95 31.40 705 | 31,841 22465 32 | 30
°¥,Aﬁ1« Rhamnus davurica 89 21.80 532 45871 24434 56 | 50
CC¥ Tilia amurensis var. 9% 344.41 405 2904 1178 23 | 21

barbigera

AGCC®«  |Tilia mandshurica 97 292.20 329 3427 1126| 21 | 20
'‘PCC¥«  |Tilia amurensis 88 19.71 246 50,76] 12523| 32 | 28
¢ °AO®«  |Tilia megaphylla 97 251.19 298 398] 1,188| 5 5
1+AE- Hibiscus syriacus 91 16.29 212 63,05 13378| 85 | 77
°®¢ A ¥l |Firmiana simplex 97 174,61 404 5721 2314| 66 | 64
e ¥« Camellia japonica 96 865.42 489 1,15 565| 63 | 60
AL Kalopanax pictus 78 240 205 | 416,66] 86,323| 8 6
¢ ACCR« |Acanthopanax sessilifiorus | 95 11.60 97| 8620 8375| 50 | 47
»epupRi«  |Cornus kousa 9% 51.11 646 19,57 12,638| 52 | 50
ApAb®i«  |Comus controversa 95 44.26 504 | 2257] 11,383| 28 | 27
»Ae®«  |\Comus walteri 98 68.58 599 1457] 8729| 60 | 59
»&YOA-  |Comus officinalis 9% 173.07 567 5771 3274| 54 | 51
% °A¢®l«  |Symplocos chinensis 96 29.80 298 3355] 999 | 37 | 35
18Ax®  |Styrax japonica 82 | 20881| 542 478 259 | 68 | 56
AEuce  |Styrax obassia 98 | 37010 495 270] 17347| 58 | 57
ué,b¥l«  |Fraxinus mandshurica 9 70.27 127 1513] 1921 44 | 41
°Ca®«  |Fraxinus rhynchophylla 93 35.79 113 27187 3116| 47 | 44
AIEER  |Chionanthus retusa 9% | 21598 443 4630 2064| 60 | 58
0%l Ligustrum japonicum 97 2260 448 44243 19,700| 66 | 64
A&E=%  |Ligustrum obtusifolium 78 30.60 503 | 32,68( 16442| 62 | 48
32 ® Forsythia koreana 85 2.46 282 | 410,73( 115682 20 | 17
vidYuE U @Syringa dilatata 63 5.35 344 | 191,08 65673 65 | 41
©,®A&%% |Clerodendron trichotomum 96 4170 450 2398] 10,793| 47 | 45
AR |Paulownia coreana 77 0.16 45 | 6,410,25 292,500 67 | 51
°3<',Au(;3a1« Catalpa ovata 85 7.30 48 | 136,98( 6594| 30 | 25
16" ¥« Viburnum sargentii 98 40.10 470 2493¢ 11,711| 65 | 64
+@O®  |Lonicera maackii 93 550 559 | 181,814 101,689| 68 | 63

AU-GEAOYit ¢+ o8
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3. »y2° *gCRAVAACAA 8

AOfACAYAC Al 36AUR AAYLUA 'P.® A°AY “&»0A1 LCA AOAC VifYis¢i AlE+AHIAG AGHAE
Al jat uC.c peAiei ACRi »yA° ECaeAl "UvgCli E”aeAG ATASAGAT A °if6CT U. TCCN, °a%4C
SA+aHTAG (ALAEAL °E@°T #x YA+a% °0xOACCIU. TCCN AQ Ay UA° AAGADA 1 +OAICIAS
YA, ¢ +UAE YV AG ASCD° AlYiatd Yot U, uifove 3¢ Vivi&) °ABRA ¢1®@ AAUAU, Yor 1R
CO A 1A TA AAY Egou,) 0ATAu¥ CNoe°) AO'U. Ai, YidGu i YR AAY iz AGCN A¥a
AC AUABAOAT AcAYi g 1aeYsAAC Yi/i & 1Yo ACCN %Gyt EoAe Aavid/E+ 1eeAAC »d fici AGCN A
wAe EgA0A1 37U, Al 18'®¢i AO+U AQAAAYA» E¢UADAIYT +bY0OE+ ARAGCIA © ¢lvas UA Wi
»y1°°gCDA» A fIA°AYi AALECTA °IAl AR;ACN °GAIT “éulucei AOU.

AQ ¢ “€CN »y1°gCDAC AA& DYR'A AOUAC “DAU»°CD WIAC WAl EGAOYA ‘&® ABYA, ¢
E-AAOAD EAC “eAé»y»e, AUCXYL SAVAC »y»é, tte S AIAVAC A 1x YR, ¥ae¥icei ACCN 1YYid
AVAC AP, 18 1x AORYc,; ACCN +HASNASAC E® '€, CUAUAGE ;i ACCN AWVOATE-AAC %0
+0COvRe ‘EAAC AD°%) +x ®°1 A¢E°AN »»&+a'EAC 90, AAUAULBAC AEAUA °A , VivuE+18%c:; AG
CN A81°A0 »y»é WAC AlAA» pési AOU.

00"
(1) Ap#aiCle tx AQHe¥g

1) AuA3 ® x C¥,ev.0ul

AYAUR PDAC AO°g (AT, Micropyle)A» A®T Ay'U, A (Uied); %a°f ° Al Aappd Cic© 1%
HO2 ¥ixei ASASCI:© 28i-32 iE¢ e 4i-5AIE RYWE AEAGCRU. »N.@° 0.5-L0cmArp AUTS AYAU
A 1:OABABUIDTIG6COR)¢ Y- AYCCBU),! APACIPT 1.5% NaClO(Sodium Hypochlorite)¢i 5
B°E Equedd YOUICIT e+Ovi(@pDTa0)] 3E, And 3i-5 D YA CRU. CEVAAT Pyl 1A
ACACET 1@} 23V AU+ PAI YiGEECN »0RAAATE AUit,, ARTO »¥il 1A C¥.ési Y0AE0GIPO A¢
AEuCUNT @¥cCleT AU¢+1R'PAT 20®CIc© Ay UAI ¥i-AsT °ae¢ici A eAUAY,! 1©3%cCNU.

2) AUZADE- 1x »YASAEAg

Ac¥E A ASCO Ay UpE AU +A° GAcvuE App! ASCO GD(Gresshoff and Doy,1972),
SH(Schenk and Hildebrandt, 1972), LP(Quoirin and Lepoiver,1977)  ©A& i¢j CytokininA
10mg/8uAC BAP.I AuxinA 1 0.01mg/SeAC NAA% A°juE 258¢AC CNAu eAG(UI6,U/E0e); péva
AO'A petri dishsj Ai»0(6CRE)CI,c, Ya0A%AR AAUAUCH(Genotype)si MOTO RAGAC A¥ul® YoAl»y
ASATAYAUAC A¥l 1x 3oy, YrAACNU. 300;-400 IUXAC 6¢-pica 1,000i-2,000 IuxAC Cixopi Ci
AC ViOta, iV 251¥2iE. iV 10%GCN'U. TAYE] CUYLUCE YoAL»YASATAYCAGAL péva AOAG YUEA°
E°vRe((1A26+©; Charcoal) 1% A%AC 1/230ppAC GD, SHeAG.i ‘UA AlLAC:© AUa »yAA» AE
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AdoAAZ U, £xER E°VPR0 LA°) 1/2 30un A6 AiACI.© 4AO°E 1©v%cCNU. ¢iAPOAUCN C¥APAC
P -UE Vi/ufE+TIAI AULAAC ¢ o+A(@«DNi)’] “DE-uC+a %AAUCI:© 4A0°E ©¥cCIlC T °eY4OADAT °DE-
° Alc¥iaAs°i AU£a »yA8AI AEAgPE U. +xEA AU¢x¢; AU£a% R'PCIPO pCoi, AUg +A AT °B ®CI
+8s VE AR 2i-5mm+eeAIAC 1AC AU+A%; E@PuEU.

AU¢+A Al D ®UE AU+A'A °eV,OANAT »yA&A» AEAZY-AAZU. ANteeAl’; 15cmAC AU+aT AUTG6.é
1R+UYAR+A: | AGCN A+aAT U.

3) R+U x EaelugE-

R+Us; E AN AO+aAC AU+A'A 0.5mg/8a NAA:I 0.1mg/8a BAP® A°jUE 1/2 GD*®AG,i10;-

12 Al°£ 1,000-2,000 lux Cikapi Clg jva 8%6CN'U. VoAl 3¢ i A0 TxUAC AU#A CIrUeiYe Vi
AE=D;-Al Al U,

RpUE +AACIDRIAY»)AC AT Y2 °iAs AUA'A Au'Ucesl ucAICN ©¥g AT°CCls Y YAI»AS
AfAYeAGA» A°iCiAd YEAC 1/2 GD®AG:i ApoCN'U. 14i-21A1 Albsgj AUxa G0 Af-101 o
A »N® ¢oraci BA 2 »N.@°f 3 ° AUA'A LAl ©AG %4 4i-6 AO°E 6 8%cCic© AUasl »N
® »yABAl 641 AEAauCppl CN'U.

ATACAYR; +aeAl 1j-2cm AC#a, »N.® +aeAl°j 2i-9mmT »yA°CRA» 18, 18%cYsCei%r ¢ABCT YA
Ay A AAUCYA, (U0 Eree¢) YaveE+ AGAAUCULT CN'U. %0%WAl °a¢i'A AdR: 8 Aavig
@2:2vV)A 1 ATVRPUE @¥icAa,! “8A° VAR AlACI © At 3i-6AO0°EA° YoApy,! 36°0 (R.H.90%)
AASCN'U. (AVC i AE+AAC »yABA° ‘& UE+ AUATCE? 6 AQ°; Ad®é (JAUIE+ E°AguCyad E°A
AO'A »yA8A» ° ATU. Alfls ATrACAY,@ea0U06+), A +appgi 3A° 1eAuu »0AAT (Atac ¢+ 6%A
(¢ 'Dude Yp)uu UvL0 30A° 3ol AAG 35E, ASRCN'U. AitYADA 1 ATAAAYS A ¢ AY:CyiYer 6%
U EAGTA ¥R U AY2AI °ECN A28AT 15i-25cm »yA°CIPO uC ¢ A+Abei ASACO Y AO'U.

() A& AC @ Yag

1) G¥ év:0uS

Yi0RAC YAREAG(Ee0p0«)° 10cm Ao AUT6Y: AUAT ¥ +AC 112 Aopu Al»e AUT6+a %AAUCK
18 °iA6,) AuA&Cl;© 95% Alcoholl 10 AE°E C¥.é YsOUTCN EA, 1.5% NaClOT 6 °P°£, 0.2% HgCl 2
1 29D°£ YOUICN'U. ¢ +70A° ;A Al AR pCiC °¢®E+ C¥.é vOuf; AOACCN'U.

2) AUTADE- 1x 12¥,cY ¥iGYs

AUAI 3k tee T8'A 39PDA» AT Ay UCKT ¢+%0 219D, i AU+a ATA=A» Al JAaCiuul Af
ACI;© 8¥cCN'U. BATA VidAa MS 2AG (NHNOA» 1/4, KNO 2A» 1/21 *®)¢i CytokininA, 1
BAP,! 5i-10mg/8a, AuxinA, T NAA! 0.05;-0.1mg/8§a A~°iCic© GAn¥uE,! AuCNU. ApupuE

JAnYAE A 1818¥c 130 peAICN °0AeA» ARAY: ATAAIAY, ! Ay oCN U.
v H i
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("U) E°¢Y/ACYall Yig

1) Ay/EiAvs A3 ® 1x C¥.év0uf

ATA=AC »yABATAYVYAC, iva- AlPWUAC B0, EAAYCI:© /EAAY, EA 2i-3%%0A1 AG® ¢ ¥a 15cm Aauud

AU£a; LARBCIPO PC, A8 AV°EG Yox¥WE®j ClE%e, Uppd 2cm Aoy +eeAIAC ! ¢L@CN A®

1 AYUCI:© Ay/EIAYAT »¢¢ 6CN'U. AcASUE AYAEIAYZ A YN AAT tween 20 ¢ &6¥axA» 2i-3%aesi A°iCN %o

Y/t 8¢ e *ACA» Vi EquéYd AD EA EAEA Yaouyaol °ACA» (IAIE+ YAV 3 "UAYs, 4xOABA

3¢ o 2% NaClO ¢&%xA 1 7-10 D°F AgAGYAR2 EA 8+OVid1 3E, AlnO YAYd 34U, Al

AGYis A Yide 8y S AR APACIHA ASCIc© &+0Vids; 1A Ax6 &t vid WA Al AXU.
voAA=¢ i AQYiv A ATA-AC AGA EE-"j CEVAIAT AU ® °UAcA 1V Ad+Y+IAD YiE-AAa AcA™

EE-AC +aY0A° Ac'U(3¢0RY») ICA °jA6 AuAns; ACCN |[3/EA6 Ay, +U IW/E®AEDE) Ay, AE

‘8 fiA TAC 1Yo A¢ fi, 8% 8%, BA:T °A° 1AL »yASATAY ©PAGAC »AE+BR®20), 1Y At fi 1x

U ATLAAOAT A8, YAACTA °f LIATU. AIAR ¥4 °jA8 E¢°GADAT teetyA° 1Yot A¢ fica A6, RuE

Ab(0«DdE 0«),! AlgeCN AcAEE-AI'U. A¢ fil» Al¢&CTA °ae¢ici’A A¢AE°Ag EA AU+A +aeAl°j 10

20cm Aopy AUTGA» 118, Ab,I%/EAG,) Al¢6CTA °aegiciA Yiou AC ¢2AG(ae%0«) %tUg ¥ aeAl 2m

AcppAC A8, ARTG ¢ACT ¢itYCIc© °iA6,) "UvA zaeAl 30cm Aappd ARTO +89° YuE-AEA 1

AT ¥ia 5em+1A6 °A» Aago 2j-3AT °£°YA T WWEAD 6Yi Yiee AGeClc© %Wk, AuCic© i

YuE% RGN EA 6AO°; °°UCic© AU#A +aeAl’j 15i-30cm +IAG AUTUA» 118 AYE ¥ux¥ufE,| AcAéCi;©

AE AfA=°G °Al AJAICN EA C¥.é vOuICN'U. C¥.&aZ0uT4A 2% NaClOgj 15°D°F A3 ®CI:© AE Af

A+¢i Cic© +a WAE e YE AgABA® ®CN U.

2) AU+A9DE- x AgYsA

AEATA-A T GAIAC ¥axvuERYcAC AOAD ¥ GARA® VidAYasi pifo "U£2, AtYAGA T WPM
(Lloyd and McCown,1980) 28Ad¢i AE'é @%cCic© BAPI ZeatinAl AjuE WPM@AS: Ve AU+A
) 8@®A 1 ABACKT AGALE AU, YoAAR »JAARZ U,

voye-ATA=A T GAIAC AOAD 10¥c°1ARA (-YOAC AR [%EAS! AuCi;© Agd,! AcA EE-LAR?
EA ¥x%/E,) ©¥cCi;© BAP® ASUE WPM 18AG.; AE&16%cCic© 18%gA» +8%¢j AnAgsAAZU.
Alfg C¥.é O, AYEIAY: »6AC AT Cive, AfA+e¥ic YiAAGAT ANea /&% ©PAIAC %D, oA
Ad»YASAI AVATCN AU+apeyi @° CIYUG'A °ici AACCR¥R CN'U. AE'é1e%.¢ EA BAP: ZeatinAl A
UE WPMAS; - AUA! "8 ®A 1 AGACIT ASVAALE AU2A,! YoRAAGABYAAZ U, (£x2 2-3-1)A°
AUAU®W YuEe¥ig i ACCN ATA=18%GUAC AYR °GARA» © s ©AZ U.

3) 1R+U
3cm Al»G YAAS »yASCN +8% AU+A,! IBA 0.5-2.0mg/8oAl AjuE GD A6 Ve BUCTA +8%
1R+U teely°0, 0.5% IBA ! RY6Ys CCAE® CA2x¢i¥r +aU RUCTA 1Al E¢ GAGAIU.
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+x 2 2-3-1, AUAU®L ) YuERYigei ACCN AfA+1%ct AV °0An
(a-AyAEIAY,OIAT AU+ADE-, b-°¢'&16%c:; ACCN AU+AAGYAA, c-+8, UR+U,
d-R+UUE ATAARAYAC »N@»0AA, e-EaeugE-UE ATA+18%cY, FAE-AG:Y-AC »JAS)
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(16) Avi/E®R A pu

VRIAC AfAs Ay/EiA» 8% 18%cCié AT To(callus)i »y+a'U. AT TOA AT CUAAT %ev.0 Ad
Yol PC°T YoAPAC Al piT6ove A “UYYuE="] AT Y0 % Yor°0 B ®UCYA Yav/uE+ Ay UA T ABYLANC
+au CN'U. Al AT e+ Ay UA» ACAY, ADE- ©AG:i (AU ADE vor°0 YoAAY.] ACDE-
UCAp¥ ¢©+as A A0 +°DCP [l °jA6 DE- 1¥sAAl AO'U. CIRXA AT 747 yyu/E+Ay UA AT 1A
AE(Shooty® »N ®(Root)’j °¢°¢ °PE-UCYA VoALAY. ¢euC'A +&°UCIYL(Organogenesis)Cicd 1C
CiA AT T0® yyuEs Ay UA TIAT A-A¢ ¢ ge@«ll) A, SRmAI LCYA YohTAYal UC'A Avivivafe=
12A pp(Somatic Embryogenesis)CUAI'U. AUAU'A ¥/E@%c°0 °Al YLAAE, R+UA,! ASCN *33AC @
ATA=AT A i AuunC A Yacr@veBipolanAlri AUg+°0 »N.@°; AO'A (IAUICN 1 pctbhs; »°U YA
LAVIAC 9DE-j Yarof C AvaYuE+1€ A AdA+ APg AVAU Acad AlgéuCA WAC A0 ABAjA» AN
A»6AGAT ABYAA AT U.

AVi/YE-1eA I Yol A 2°1A6 eeysAAl AO'Ap¥ +xAR CiAT PEDC(Pre Embryogenic Determined
Celly A AppOAG-aAT AYEIRY i ATV »yaAD VBT AAs ViuE+e Yo AAC 1°) RyyCTA AU
Alf8i % VauE+A Al 1% RyyCO vad AQ'A »0AAAICT (Ul LE ¥ AOA AGAG-AA» °A8°
Al ¥ic AU@,, AOé A-ACAOA 1 AYEIAY AT 1 DEPE'UA 1eeiAA 1 AOT E°s+VidAYAC
AV e A g e *UAGE U. Al 1eYAAC °aAIA° °eviOCic© AvYiuE+e ) ASY.0MIA 1 Apuco vid
Ac O UeAC AVYMMER oA ApuuCya RYAE,) ASCO +OAICN "U°AC AViYuE+1e Yt °(
Al pOpotevR cN'U.

"U¥ VoA Ve IR»CIHA Al AT YiufE+1rAC AGAA CE¢ACN °EACAD 1IRWAC Yighs/
A» RECTA “IAI'U. Algl “°A° 1eyA T G2 EA» EluzeCN el A A0, °ji@rfi*id/0 x AU
YY,0AC A8t VidAYs ‘€TPDAI'U. Al 1eetbRAC ASAIA TviA ATU 1e1Rwy AT1P ) AavsARa |
Clé °8%0Ci © 8wy AT TR AAG x xR AvuE+e) ApuCO Yid AOA, ¢ YivufE+ 8Y X »y
iy AA+A(Bioreactor),! Alg6CN AgAoCN ACUAC A-D “‘e®@»y»eA 1 AlceCO vid AO'UA AJAI'U.

,y Oy

(°i) %A YYEACCIARE"

¢U AAUAUAC wiAQ.i ACCic© CN sAvAC AAGCUAGAT 1WA A °iA» CUAGAGE AIT6 CN'U. Aif§ %A
vyyfE+ei ¢Uq AAIAU) uuAOYAAAp¥ g ©CIA ¢itYAY,! oeAi(Vectonfo Cic °Ae Aavigyy0
YulE+x UAX ®@¥aBdrobacterium tumefaciens )°j oA CUAGAIE A» A8CIc© Al ¥2Al°1 AQ'U. ¥ufE+x
TUAX ®YAE,) AlicéCie© YoArYuE+ ! CUATALE Ci+a ASCOY: A OAG YuE+xTUAX ®YuEs; ¢1®° ¢oCl
‘A AAGAU,! »3AOCN U. AAUAUS »3AOUE YuE+xMUAX @YWE oAl AlcéCic© "UAY G Al YoAlYiY,
A+ CUAUAUETTNU,
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Yoltos i uAOYAACTAUCTA AAUAU,! °iAg YuE+xUAX ®YW/E,! 50 §CAC YEB A6 (5 g/§a Beef
extract, 1g/8 Yeast extract, 5g/82 Peptone, 59/8a Sucrose, 0.59/8a MgSO 4, pH 7.2)¢,i% Clid
¥cCN EA Al AR 58CA» »0 50 8¢ YEB 2A8T ¢A°U "U%A 5i-6%A%F %cCic© EXRE+ AUTO'A YuE
+x UAx @YW/E,} ERP.CN'U. 'UAY: Al! ¢ @%ED ®Cic© YEB AG,! APACI YuE+xUAX @YuE,! 20
SCAC 0.85% Y:0Y;; CoAwsAR2 EA ;©+asi YAAPAC AU Al® AU£A AT°CA» 30°1 20°D°F “&° ub'U.
Al AA=péA» CEVAA» Al¢éCi:© EivsAAS (Filter Paper® A- @3@%° i) »¢Algi 3¢06 °+°0 A0
vi ATAs¢; TAC 10A6) APACN "UAY: AT AppeAs (MS@AG +0.01 §/8 BAP, 1.0 §/80
24D, 0.18/8a NAA)T ¢A°U ArU. Ai/E2 EA Al ATA=péA» 0.85% viO+Y:; 0% °io+°0 Equé¥i
WAX ®YE,! YahYi»°1 "UYsA EitsAAGT A+8) APACN EA “°Ae AT AqreAsd ¢A°U AOYAYR Ci
Au¥ Al 18AG¢ A CUAG AUE [E YaYwE+ Al AUTO ¥ AOuud Cx»yAl! AiCN'U. NPT Il AAUAU;
peva AQA YuErx UAX @VME,! AlcéCic© YoALA» CUAUAIE VoAAXA» aegici’A i@ JAIAA» 50i-200
§/80AC 30ppd A°iCIei HPT AAUAUAC °acl CiAlsxd AI2AA» 5i-208/8 AoppAC opud A
SICN'U. ARYADA T ¥R:U ICA ¢A%Ce i AUTE YoALA» Acdl A+At AlgECO °aeci’A YoACE I YoAIA»
Al ECO 18°,Upp 30A° 30uuAC Cx»yA! ! Alg6CO CEq&° AO'U. Algi A0 %E°O AR¢ACN ATAC YoAL°
AfA=¢; UYIAO'A YuExtUAX ®YMEAC »yASA» YHAICTA Alivs © A& CxowA! Yi/E+AusE (A-T6/E+10)
A» 500 §/8a! 1©AG¢; A°iCTAWE AITCN Cx»}AEAY Bl ¢-¢j ¥ACi+A 18®¢; Filter °E- Vs
Y, OUICN EA 45 iEAcuud YoAYiAg @A6¢; A°iCNU.

() Af %ol o Al wie AvsApry
CUAGAUE LE YaYafE+¢ ¥ AT T2 ClPuC Ap¥ A © Ag 3~4A0 °E®°0 uC'Au¥ 2A0. U »5 Ad:
AU AR CRU. AT 1% Ve YolAYs! ApweARTAp¥ A Acad »ceéuC A YA U, 1C %CCeY:C
U "U¥ 18A8) »ge8CIA °a¢le) AR AE+CAAC °a¢i WPM 10Ad:; ZeatinA» 1.08/8n,
BAP,! 0.1 §/80,NAA ! 0.01 §/8a A°i¥AAN »o6CTA °ael AAAC °a°U! ¥0A» Vi AO'U. A
LE AU+ ive »N.®) BoyteARo+a ASCOVA A 1/2MS 10AG® GDW@AG: i IBA, 0.2 §/8a Aoy A~j
CN °IAl "8PPAC YA Ve E¢°0°) AO'U. AOACCO AjA° Al U8 ivep 2AGe CxowAl ! A°iClc©
¥R CN'U'A °IAI'U.

("U) GUAGAIE pE ¥%A° AYAC °EAx

Al-°0 Y:0viha YACAl Aa» CUAGAIE AVAIAG, 1aE+"A AIAI AR¢ACTU. Cx»yAls; "GN AUCXYLAI
»OAOUE AAUAU i ACCRYs EljeeE °iA» ABiCixa ASC@Y:A Al Cx»A! AUCKYP AAIAUNCAC RCOA
*EAcCic @R CN'U. Al CxwyAl AUCxYe AAUAUpETA °2 JAIAA: AUCxYLA» AO'A E¢%0 Neomycin
PhosphotransferaseA» | pé¥i» A NPTIIAAGAULT Cx»yA! CiAlxxd JAILA: ; AUCXYCA» AO'A E¢viO
Hygromycin Phosphotransferase,! p&’A HPT AAGAU; AO'U. NPT E¢¥0¢ ‘6CN CxAvj Al
VAECUCYA ADa 181®¢; Cxio, CxAYs YAAA» Al;6CI;© Al AAIAUAG RCA» °EAaCO ¥ AQU. Al
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CN'U. Al} ASC@Vs-A 1AAYAC DNA! ARAACI:© »3AOUE AAUAU:I “°A° DNA (Probe),! Alué Af
°t¢ i +3AALAANY.- ERAICO Y4 AO'U. Al taetyA° Southemn +3AaA 1 @ %E-AA® AOU.

"UAYLAC Al AAUAU°; Ao»6A0A 1 1BRCOUC AAD 1C ¥4 Adapu RCoCeT AQ'AAS| °EAaCi+a ASCic©
mRNA%; Arel | ey Aot AOA%! Af»eCRNU. Aif§:i'A RNA! D®Cic© AuracuucCN EA
CAO (DNAEBA® RNA)G +3AACT,é DNAAC °a(iAss AbAs®i °ECTU. AAUAURCOAC "UAY: “U°e
‘A ué¥iAg mRNA! AZel "UAuA» COVLCE» A °IATU. | ué¥iAs "UAUAT AcERCN ATAUAU
AC »&°AIAG,| ERAICI+A ASCI,©'A AYAOA 1 Cx.o CxAVAYAAA» Alc&CN'U. Al ASCI:© "€A&+0
Wi AAUAU! »0A0%AAN ¢©+a; ¥ ¢1®% ¢aCIA "UeAIA» »y»eCN "UAY: Al Al¢6CI,© CxAY!

O “U16AGATAG ERATCRIU.

(16) AARAY! Al éCNGUAGAIE

VAP CN Y0, AA0AC YCCee ¥ A CN YauE+ii ¢©~ A%0AC AAUAU) AlvaAsAR: CEq % AOA» V.
AOU. £ E+ AO+U “guiuCei AO'A Y40A8 "&»cAU 7 Af (Metabolic Engineering)AG °ae¢i CN “&»cAU. &
i CUALE ¢©7 AAUAU! ATAYCOYRCIA °al’i WuEAST AO'U. +x72 CiBAC %Al ¢© =AC
Yl 'U¥ AAUAU, »0A0%AA”A °iAe cAIAC Ao+a AICNAIR AICNE:v.O Ay UTASAC 9A. 18%®; ]
»0°CE+ ¥AAL AT ALANCeT AQU. Al C@°aCi+a ASCD ViviiABAC Ac+U taetyAl »ge8ucei AO'U.
AAA A CUAGAGE ™ (Co-Transformation)AIIO'A +atyA 1 YoAYYWE= ) ulviA6 'UY¥ AYUAC YuE
+x PUAX @vuE2 Wl AY.0AC Ai(Pe°¢ “U¥ TiPlasmid»6ei AO'A)! °@°i AO'A CN Yu/E+xtUAx ®
YulE¢] *oATeYcCIA IAFU. IC ¢© A¥0AC CANOIPA,! YoALYYuE+¢; A+AC »3A0CTA °ipp CR°j
Ao teeyAl YE V) AO'U. Al °e¢i AINEAC Yat'Bei Yl "UY¥ A%UAG YaRCY¥AS) CE.ACTU. uNA”A
°¢°¢ Yl 'U¥ AAGAUT CUAGAUE LE “AY,! £3eCIc0 Yl 'U¥ AAGAUWEAT dul £+COuCya AO
A 3Ry, YRCTA ©IA 1 E-AO+% % ¥ AE% 1A1; Vi »ce A 5T ECN 1eelyAl'U. VAA® 1ty
Ao CRPjAG oAl CUAUAGE E YavaE+! "U¥ %AIT "U%A CUAGAIE AR A °IA 1 ATA AA° CuAd
AUEY8 »G¢8CN YaRCY¥AGE A U ¥ Y RC¥AG] AOA» 11§ »geé °ECTU. Al+ °aegi © ABAC
AlsA AUCxve AAGAU (NPTIl) I ClAxT JAA AUCxye AAGAUHPT),! C¥AST »geéClci AQ'U.

iU »PDC@Ye CANOYLAEYs »wdi+AC ¢!

/E0® CIAIpa-isA A/EYAIER® (PHBYA APIAC 1»ys; ACCIc© »y»8uC'A »PDC@YL CAT6YVLAEY:
AT V@A TIAT | péviha CATOYLAEY: 0 ©° ®AD ViPAGAT  fisACO. juu °0,ClPT ATU AE6+auG.é Yot
°0 BCP°; uG'A °IA T %EAA® AO'U. AE+CATA PHB,) »»8CO Yid ¥a'U. +x AIA"A Al ©PAGA»
»y»eCita ASCN AAUAU°; VetApADA 1 Yig+a T8@AIU. Um0 YoAPAY “U Al »°Av.Al+a 181®
oi PVAET ALY +8%A0AT “ExcAUgEAC A0 PDAT YU, »gl-AR 16AY, Tnyte 3ul A+ cAl
»,IAC °jAd A« ¢EAG @Al Ui AO'U. Al B+ cAIe (o %AAC +aCOY2:; ACCILO | ueYaAd
G AFIA» oA tmyieAl °A& ARGACN %c®PA T ¥2°1 AO'U. pfi6Y- PHBAG ¢g-dteAlAC °A
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Yoh™ ¢ AM6°1,E »YAYS» Ve ME G e AARCN'U. Al | uévdAa A+uucA» PHBT AUETLAA“A A~
AUAU°; Yagh» p0,8AIU. pafoYs ¢1,@° CO vad AQ'A AlAe Al t»y’AC AAUAUAR PHB,| »y»E€CiPO
CI'A AAUAU,! °ff6Ys AE+CATG AlsAYART A AUY+AI'U.

PHB »y»8¢i °U-AUE AAUAUAR %AP: A %A AAGAU Wl °jA8°i %E-AA® AO'U. OAl
Acetoacetyl CoA Reductase,! , p&’A AAUAUIY:- Acetoacetyl CoA,! 3-hydroxybutyr yl CoAl
AUETLAR A 2 EA» °iA6,cphb-BA AUAUT °0,®¢1U. £x "UAYAC phb-B AAUAU.; ACCI:© | ué¥i
Az 3-hydroxybutyryl CoA,! PHBT AUETAAA”A E¢¥O PHB Synthase,! | W&A  phb-CAAUAUY;

AOU. +x2 0 Ag  phb-B AAUAUAC +AAUAIUC A Acetoacetyl COA%j 1AAL Vi/E+3ii AO YiE+a 18
®¢i Al PAUAC ¢4 A Acetyl CoA,! Acetoacetyl CoAT | u&'A phb-AAAUAU,! "6 »dA0
YAANYR CN'U.

ATU YavafE+i; AAGAU°; »3A0UC € AAUAUS »0AOUE VavuE+, Al 1hACE (¢ e AUT6°O CiPf AOASA
U¥ VYEAC »yAGA» ViAARTA ABAP) Y 2°sAC CEVSAAT (av:0AI'U. Al ASCI;© AAUAUGIYAY,
G A Cx»0 CxoyAl AUCxY AATAUCA® Vi RCY¥AS AAUAUC uafo "U'N'U. éC¥ADAT AAUAUTY %0
¢i Y2 ICN ° JAIA AUCxye AAUAU:I ClAlx JAAA AUCxye AAUAU LAl AOAp¥ Al AAUAU
° WEYAAO A AAUAU ¢IYAY,! »gi8CO el YArRYG 10AG:; Al Cx»yAlLéA» A°iCic© ALY YiYuE+
°; »YAACTA °IA» 1eA8CO v AOU. AAUAU »BAOUE YiYuE+°) YPAECI:© °D¢-A» °ev0CIé AlugA» Al
+a AppeAdei (AU AUA 14 Ya/uE+eYa ®¢ive N0 AE+CATAC AUHA) RoyuE U. BryuE AU+
A 1AA®R IBAAC (AcAVAR ®¢i ACCI:© »N.® ! RoytsAA2 EA ED¢; AlsAPE U,

EDA» (AVCe e ABAOE *AALAAN ADAALAA & 5-6¢0¢7 A Al YAPPEAC E+ABAIAAL ° ECOAN
Acppl /E°/E°CPAG U, PHB ARAGAC AUAI® AUA,! °CATY-AR EA °i¢% uCuul ®Dv:aci;© A-T1&En
opo A8 Agi 30°0uC.é PHB VDAl A+ace Aci Ol IVWE pé¥iive AZ+a! °E3% EA
AoiRsAR° ¢ AOAY »8°1 PHB; 2 A'U.

, 2 Qo
(°i) * Atkwo
1) é»0 YHOAYAC YarAA

»8 AU YioAYA TIAI RACA ICTA Acé A~ AiA» ¥0%IAU CO Cae¢l, £x AGA» »y»ECTA
YA i 6CN Afrg,! Cle©¥R CN'U. °jA& CO,®ADAT aetyA° “RCIMAUCTA ©*Adg; ‘€CN ®@C&°u 4
°f£oay AU4,! Ao ®CN "UAY: ° EVRAT AD'A VidAYA» AIA-ADA 1 VRCIA °IAI'U. +x °4°0) Aa'é
1 "8»0 YidAYh» YrAaCTA °IAl WI+A=Clg, £ E+ %ARAC ¢l A»cCN A%AR A0 °(¢i %OCIA
YAlAl fACN 2AGA» »y»ECTA °eeCaAl AOUA Aid» “YECI:©¥R CNU.

2) AU gviohy
"8PPAC AIAY A An AJA-AIR +8°U¢; CNAGUCYA T CN ©*AGA» »y»&Cixauu CiAs,, YAYCI-A
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A RBAC YicAl B> °agici A AUAIR Yi6CCoHDA» AcASCTA °lu WI-A=CIU. A g6 ACAGAl »@
Ye-AOA 1 AA EBUCHA ASCAYe A ViOAYUE AU4,) YaAY®, E-CO™® 1x %3 ®E:°0 WA 1 °DUCI:O ¥
ARREAIAE-CI'A °IAl CE¢ACIc, Al! ASCOY:A #3A ci ué¥iAs CATEx¥A» E°ECTA °IAl
E¢AZA0AI UL

3) ABAC ATA!
VACs i E-COUCYA AO'A A8V DAY A% uiTo ¥EASYRPAI "U ) v AOAICT AlcAsive C¥CCI
“A °IAl E¢°GAGAI'U.

4) HAEAC AUAA

"U+BAGA, T »go8CTA YAGA 1hCiAs Y ©°UCI O 4CUCH®, 1hABAC YicAl +@E+ A» °ae¢i®
A&+AADAT ©°UAl o4t IE T8'A 4EAC AGA&Y:CA» AlgéCIA °IAl AA'U. AIE'A °CAUE A4, AlAY
CN Aotal FAVAGI;© AIAR 1°*; uCYAAO'A CATOV YA © UG %G ®ACO WAG tasAA!! CO2
30OYAAD U,

(=) * APD® *x pehn

1) ARAAIAC ATA!

URCTAA 10 nofo ARAatetyAl ‘U £°UA R iAo A, PAGA EnA° v40-®AC ¥%EAYAI A
°juE .1 ABAACI'A teelyA» ° /FIAGA 1 »¢&Clei AO'U. ARBAGUE PAUAGC °Y% i nafT6 %CoA
EoA° AlgAsi ©,°UCT,0%R Clg, 1TAC °acici’A AEAUGAA T ° uCi°A® ARAAS» ATE YD
A» DCACO vi6 AO'A E¢v0,! AlPACTT AlAn+a°E © °iCi 6 »ceeCirappn CN'U. ARAA ;i °OCE
¢ACN 1°AUAI Al COAUCYA AOA» °a¢i (O °jAb ¢&,Al AltéCic© °°D AcAl EA »¢o&CI'A
°[Al ¢+ AC E¢A2A» 30A1 Yo AOU.

2) ARRAIA» AlgECN »y, ®EY, °EAn

JAACA T CIA A ev0D°0 A»gCN °AGAT Al %E-AA® AD'A °acici'A CYABCA» +Cii© +x E-
CPAOAT £ VPA» Af»cCN "UAY: AGAYCN »y ®E°Y °EAatyA» Ve AACN'U. ¢ 1! pé¥d vohre ASAC Apg—tae
qA1! “IRCIAU GO °aesl °OEIA, B¢, 8, WAX ®YV4E WAG 11 ECN YHAEYLA» AghnClA
+8% °EAnly; i ACCD °EAICIPO °EACO Vi AO'U.

3) "UAI @DAG D,®

ARAER A YA, ®AD C'A »y,®AD EYR AP FEYVL Al AT E¥ceuCya AOA ¢, E°VPA» ®A
3 A PAGARG Vel £x E¢°0° Yard U £°O A FA °sgl’; YU A agl ¢© %AG AnAlgAx
Algé AcAICN EA DYi®é °iv EYuxAYAOT JA&+XT6CC(HPLC),! Al¢eCic© ¢aClrA ©AlA» YagibAcA)
CO v AOA, g, Vs 95%AI»0A° “UAT Y 2DA» D ®CED 3% Y AD'U. YugudCIPO AcAlE YDA Au®
Py e+a2 CUAU+Ag,i+a WAC DY@ +a+d)! Al éCic© DAURU E-CD+ AT, “4AaCN'U.

74



4) YEAWL °EAa
BRYE PAGA° +x »ge& Al uaTo AlAYa; ACBCNAG ¥ENAG,! %CCeu °A» Al6CN ¢© A6
YEAL *EAcAl pUpTo¥R CIAp¥ Al ASCOY+ A Al® ¢+ 8%l AC-UCTA °IAl WI+A=CI'U.

5) 15AARY® Af»g

A 8GN Apg ~°AUAT »89+A0A T AA;BUCHA ASC@Y- A AcERGN 1AASYL Afwg 1x Vb, a¢ AeAl CaCd
YR GIAWY AO¢a AT»gCx il TA »y»efi, +3»16AAG+0.8 x ¢-°£ ARA®, HAVAAG+OD x (£ A
Ra®, +3AC VaOAOACA py, ¢ UHAC ViOAREVL 1iA» pé v AO'U.

('U) %A AQ@AC & -®ATLA

1) ¢u¥agtevshe i ACCN €+0.8 YoAAC

A Aa YA AT AG6CN AGA» IRClg A» “ae¢l ¢BE°CN YistbA» ASCN YALAVAC "E@»wy»é ¢
+° VibCauCYavR CN'U. AAGA ICIA Y%AAU eh» YoAAG:; ACCD °a+PCO °aecl, PAl »»&® X »y
ABAT (CN 16A1AY YaIRCIT Alpé ¢pdice! ABYACTA 1aetyA» RCIc0%R CN'U. ¢ pudiclotsAA» A§
CoY A »3,fi =x At RAC aetyAl AOA ¢, YoARATA=18%c:i ACCN ¢ L34c°@AC avehpp TAC YidAYa | ECD
Y FECICT Al Axel °jA& CO ®ADAT teetyA» Afupd CRU.

2) ViYufE+ 6 ®Yig

YA i uOT6Ye A u¥aciabAAL +@E+ Yi-Adl YiAYAL AO'U. Al ®aeglei A £x VoACAC YivulE+! 8%
12%cCic© HADA T GIA AECAGA» AAC "E@»»ECO ¥ AO'U. ViYuE+18%cA° +aEA, Al® i E”e
ADAT ¢ uCaA» 1PAS E°T ¢aCIA T8:i CECACN ¥ic, A- »y»eCO ¥ AQ® LU *hy»eYP ¢1® Yia
A, YaRCIi© ©YcCO Yad AO+a 18'®¢i A¢i E¢UATAIU. Ya/uE+18%c°gAoA TA AT A x
ABYA, Vi E+YuxAY/ieYig, +x ®°F +0,0% A« AEAO:; VavufE+) @¥cCN'U. Al °O AGHAUE ViuE+2 Ycle
| Evi6CI,© AAGA 1 CI'A ©°AuA» ARAS, AcAICN EA Al¢éCN'U.

4. AAAGg°, A °0.®
P
(°i) ARG

AAUAUgAIT0 COAG TCA U4AC Vided, AeAteARs v AOA Adt»0ii COACIA Buc »°AVAC
AAUAY U¥icYPAC “R4A T AcAGUCST, £x “8»0A° AlgéA» AUANICN »yeAvs Ai, AAUAU, pite, voAte
1x t»yte LAl A+GOPE'U
(®) °iAjel Aga°

»GE,+ ATAC ¢©°COE-1 /£ Aa AAUAUsg¢; 6CN U4AC Yided,! ¢MAaCIl, +x A °aAaCixa’A

75



Cov%CATA T Al ¥iAsT YCARAIAG,, AAGAU: @A AATACIIAI ATUAC »yE*°( DACCN °ue! AAG
CI'A °aeAIAQG, *GCDAD, »¢E AT °iA,! °iAG°T AOYA (1.@° »A» ¢uA8 CTAU¥ A+°£ACA 1 (uCACT
A AGE-(TUS)AC ¢ @A ARCT *jAicl AR:aYLAI °-AfjuCei AO'U.
("U) ¥a@eQh °, A ACCR &L
1) v0 %G
AU 8¢ DAE+CIA AAUIAU;gA° +AEATE-, AYAl, “AeeCa i AU, -ACAT ¢oAlPU YiYohAS ENVLO i
AIASACAT °£v2A 1 AjA+ VO ARYiYaei AD'U. Algi*°A° YiOUCAC YOul A AgE-¢i ACCN »B4¢1 AVAC
AaCH vaOue, U EivsA »i16 1eAiCO °al CE¢al CIA AAUAU:@AC AyeAl (R pEU.

2)° AAC CE;ave

"¢ AAUAUBAY YA BAD (& i u0T6 “E-CI'A °OE®YCCN UAC Y a(ai€0)si ‘eAACIHAASCN A°
Ay, fcY bYe°G COAU:-AN »8 24A%:+A» ASCI;OA Asi AR:ACN °IA T Alué AAUAU:gAl *V,OCI
& 907161 Vidg e eAAAl ¥a-E°0 pEU.

"¢ »wAARAC ¥EAn 1x A EAAG:I Aot Ea °A A» ASCI;© AAUAU.BA° AR¢ACN ¢2COA» CIPIAGYA
AlueAl %0YsCuC.é “U¥ »y°Avsciun A+°EACA T ¢uCaA» AOYA »yAAe AUAY.; A« TE-) AE:
CO%BAD U

"6 ABACYOAYs IR0 LAPAGN»E i »7°»8¥r RAUIA» ASCIc© "U%cCN AAUAU:2° A AC CE¢avi Al
°-Af uCi AOA ICTi°AU: @AUAIAC VoA &k m¥uE°’i AO'A COAGAC »0E2: v All AVel ©,

A2, ®CIAD ,@CO °ae¢i AIUAG »yA Al AerO ASCIP°O LE °IAI'U.

s A*ZNe
(°i) +,°

AAGAU oA AAUAD A VA ASV.0M0A T AAGYARST ViOY:Cei "B ADA 1 "8ACT &Y A5Y.0°ECN

AigeA» AADA 1 CI'A CIARCT AQ,AACAY—~+ YiO(CO AD¥%¢—+ ¢ AO AAAYA): i A AORAC A Al
AUcoA» “»6Y0AYAC PDAE»ORA, »8A8, ¢éul x AV i uaT6 "UACG Al ¥°1-8+A 1 °DUCHi
AOU.
D¥+5AYs

°)) ¥-129C A, ERIVAOAY. X YiOYsCASHAYHAY)

AAUGAD TAI; ATRUE TAYCG DAE/E Y0 ERiCIA®R AUnyAde v ViOYCASCRAl AD'A VisAYs

&) yo.249°Y @AY U)

Ab ®ADA 1 DAE+AB:2AI AICNUCAR v,0,6A0AC Ay UA» + YPCIPIAGYA Ay U AAUAD u(YOON)

°0 +UAE+38;; ACCN A'AUAU 8 v-O%:CAl ¢1-AUC'A Ay'U
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2) Y1, 6AYs
°}) ¥et-129(¢ BACYA0AY)
Ad ®ADA, 1 D+t ;2Al 3D°1 A°AY A% AD'A (EAGYH0AY,
) Y- 24(/F ;8 1x EaYidAYs)
AS ®AG DA+ ;3N B VS EAWE ICA AMPasy/s x ECae/d1 NeguGya AAYs oA AGA Yohya

3) Y210 YAY(UIAOY,0AYS)
OeeyadAYs i ¢ UtA T AT ViOAYUE ppAl YidAYs

4) 340 YAV, EEYAD 1x Ay +8%L)

(%) Abgiay

»82 AAUAULBAC Alitlei »8Ag(Rald) DACIT AOY Avmd(=@RE)U £ VP Afng x DY@, 1A
YoR£0 AI-AAT Y40¢ UG © A, 1x °U@»0AC RAIAA» “IACI:© ¢@ACATA T #1jo°gA 2A» “E»0A,
ICIUG "UAY°G A0 ety 1 Aa»oGiFT 0 A °iAi AE0°),) ASCN »yAAAD x AAGAGEYRPA» Afng °D
1/4®(;N'U.

1) Avo»6(:®RE) 1x /E VLPA»G

°) YaoAY: x AyU Avand

¢ 3¢ DAECIA AOAAC AAUAU: (¥ ¥+ Y 0AYNA» AvandCIl, (Ul DAE+CIA AAIAU. 2
(Y 5AYNA Avarcidhy CN'U.

@ (BAG, E 8 X E YAV (¥ 0AY)AC DA+ CNeAG:2
¢i ABAICN v0+0,8 Ay Ul DAE+AG2AI /E AnAde2A 1
ACNLE Y:0A%AT °Y ®AY U¥-2+Y6AY)A° 10 AN(0.3
i-0.7ha)cj 50°%A% AICT »yA°CI'A Ay’ UA» "é»0A 1
Rva»d CN'U.

"¢ O A 80 VidAYs x AyUAY Avs® CiPA® ACi+a*UAC
AU-a(»8 2AT»cdip) ! AlICIUC CoAD AfcieAci ‘@
»0A0; »8)°1 4'eeCa TC'A 8%eCaA 1 O »&i .
¢ive »ehn 122CAA 1 CoAS “ancCiz© Avmd CRU. f::igt;&fﬁi@ :é’f coh

R0 A 850 YidAYs x EAC AY'U YA

"¢ ¥-12,0A%°0 ¥o-24°AT °Y @AY UAC AvanduE Al 3Avicl Ay UA» 0 A, “6»6Yi0A%, x EA° Ay UA,
1 veAnCN'U.

@ YU BAYAC AvmBUE Ay UAR “6»6Yi0A%AC DA+ EANAT 3haAl»0A T ha'c »y P»Yas°i +oCi'A
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YiOAYAC 400°A1»0, »8»CT A YadAYA 200Al»0AT Ay’ UA» © A “»0 EAC Ay UA T verAnCN'U.
U)° A 8»0 Ay Uca © A é»0EAC Ay UAC + EL C¥HA
AvdpE ° A 8»0 Ay UAOD)U YatAapE ©A “é»0 EA?,
AY U, A "EVat°( °€A» °e’e] +EICIT Al (x
22-4-1°0°°A1 1/25,000A6CTML: ] C¥AACTC peAl AsCip
& OAE»0 ERCAY (P> C¥o»+ AC ABAj ! (#x2 2-4-2)
ol Al CesACN U,
96)° A "é»0 EA° Ay UAC AGE? 1x AOE2 Afng
AvdpE °Y @AY UAC +x AyU AlAY,! “8»6A ICI, ¢é
Acin/E (ginE aeVbAYAC Ay UAC "UAY: YigVe¢i pOTO ABE2
(il 2x AOE(=ii)A» Afg CRIU. x 2 2:4-2.0A 80 EA°AYU
P (&.¢3% C¥o», Yiha
¢ A OE 2
iU YO0AGAG'A AbleiAd AcERE+ +8A0CIT ¢ 2°eEAl AEV/RUE +1jo°gA 2AC ¢l °U,@Y0,i x
AOVOLYA» +aAOCN U.
iU AvomouE °A, “E»0Ay UAC ,EACU YatAopE ° A é»0 EAC Ay UAC €AIA» +°D +AAOCNU.
e AOE?
iU AGDAC +a¢@A° Apg-20 AlPg2A T +°DCN'U.
iU AGPAC ApAI»GAA'A PVt »6:a»(IR0), BATY»6;882+R0), MV 2Ys»0:a+aUR0), D(¥£Ad»0;
ai+URO)A 1+ C¥aCie], GiAC VaoAYA W CUAA! °ATA °a¢i B.D JCA MPUA,
1 cwracNU.
"6 °WAAC °U @»OE2
AToted-¢ii%i0ix CYCIY, 3v¢8%-¢; 3auue i AU¥+AYA» +aAOCN'U.
@ £YEA °0,® X %AY»0E?
°U® x YAY+AC CE;aVPA» CEid TCA OCEGUMGYCI CEaVA leepgi ¢at uCA AU
Ye-AYA»> +AAOCN UL
1N C¥ox, VAU C¥P» 3 AO»0AT»G
¢ C¥o»x, YPAm
oA B0 EAC AY Ubne it/ +x AYUA» “6CYCO ¥ AOA A0, AAGIL© (2x2 2-4-3)°0 *°Al
20i¢,20m AO8AC C¥o»t, 2j-3°3/0(10hall,, 2340, 11haAl»d 3°3/0),! Y2AaCl, C¥o»+ AC
+2A1 o, ERAILE Y0 AOpud C¥AACN U.
@ C¥»x 3 AGE2AT»G
COWRef, A8, “sepl A C¥o»+, ARVAE; jve- AgAa +AAOCIT ABCUAC °¢°, »8Ar, »&1 1iA» +aA0
Ci.c, #8A »cCxA» Afl»g +AAOCN'U.
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"6 C¥rx 3 AO»0AT»C
YAy v +aAOCN U
i0°A "e»0VOAYAC AHAR 1 10cm A»OAC %
vid,! Af»g +aAOCN'U.
iU E&iA=°ze 6cmAI»6AT AO AAC »yASE VR Af»e
- C¥Ot 3 Y (#x.2 2-4-3)°0 °°Al AlAnteeCaA,
1 ALAGEE YagA 1 AT»eCIl, 8e¥iEAG:; Afog
NAC ASA¢l 1oEE | +BAOCIIC AT»GYBAR’G 1oEE o
i AlApCupd CN'U. f\ilé Z/ig?ﬁAgéO) A)\i§:.) ia°g/jli/4a?z%§é
-yl ASCITA Ab ¢ ivadIAl VaCABCIT, E&°TA+
°@eA° A=°@eAxAICAT AgAaCIuC YO TC'A "UE(OyEl Ay A AD'E Vi EA» AgAaCN U.
-V UEBA® oY 1x PitgeCaAC A 6ecmAl»o AO A ACARA;.I E0+OA;! +aA0 CN'U.
W)O A, E»6VOAYAC E YR
G VY o-(yAA X 40 Aond), ARGYAA YiCEE, (490 °0®), YAMGYAE X ¢1»0 0®)A T £D
cNU.
& Vbl APV : VPUAC A6 R'PAC Ay iudfo %0, AR, 1 +°PCNU.
"€ DAGuY : AOERENAT °0 9D iCN SPDHAGAC 30AIA): I Vab°i(B) IACHAAAB)T "€
(50%AICH), AB, %40(70%Ai»0)1 +°DCN'U.
6 VP URBAYL : (2x 2 2-4-4);i AG°A 0-3A 1 £°DCN'U.
"8 Va°UAG iAE22 A A, 1] £ °PCNU.
T ¢2A8(000)Aa : (1x 2 2-4-5) ! AUAT ‘&, AR, %01 +°DCN
U.
iU “8jaec2h0 +a9AC A+a(@)Al (20 CI'UMAC vio°F
A+°z(b)¢ 1 fiCic© 2/5(40%)Ai»6
iU ARjee’écl Y4O0AC AR°E
i0 %Ojee¢hd +a%AC A=°ae(@)Al ¢2A6 CI'UMAC Vit
A=°z(b)¢; ACIL© 1/5(20%)AICT
T ¢BABAC °tpp : (#x 2 2-4-6)A» AUATCI:© "&60pp<), AR, Z0@45u>)1 +DCN UL
T AgE-(AgE-) : "U, AR, Y40, %1 +°DCN'U.
T "AeeCd x AcCO : Ajoké-;j i°UixCeCI, ¢ @Al | CCCE iA» +aAOCN U.

+x 2 2-4-4, Yi5°E AsAY.e

2) AAITAl DY & YA-aAAE 1x DYR

°}) oA 4AnAE
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"¢ AcAg “8»6 fiA° °ECN CN AV°E °A®
.®,) 50mAl»0 AASuCupT YAaCN UL
& AyUe oA “Ex0VidAY. 30%AVT AAT
AcPECINC E°cVidy A ¢+A®R W, At
vi'A AYAQ) AcReCi;© °CAT C'A
HCAS ¥Eppi AACCN UL
2) AAITAl DY@ #x2 2-45 ;2A0A+°ae  +x2 2-4-6. ;2AG°tu
RoPBUE YoR&(ct, pe Yk, A%AU 1)) Al¢éCic© HASE: YO 1C'A DNADYRA T "é»0 YAy Ay UAG
AAITAL BYRCN U.

3)° A e»0 EAC Ay UAG © A °iAj A0°%
¢ AyU® »yAAADE YL Afrcean)! Adel Ay U AY U¥cupgl A, €»0 VibAYAC CCuy, 0pp
»0 DU Wi »yAAAD EVPA» *e»eCN'U.
& AAUTAl DY@R°A°0, +AAET Ay U AAIAD Uy x Ay U°E AAUAL °DE-AC Aappgl Ag-
°iee i +, iCN'U.
"¢ »yAAAD x AAUAGEYRPA» A%CO /ES°iCI© °A A% AO'A VisAY: ICA Ay UA» YaRCN EA AlAk
CN ° A eeyA» AACI;© °ACN'U.

“ Yy

(i) AG\G

° A (Conservation)AC °®8A° COAGAC AlpseA» AQ'EE- Cléve UAC Yibed,! AmAvsAAs v AOA
AaAcAA» AAGCI+A ASCN ADAYCN °EE °i,®1 AIC@UE Y0 AOA® "UvagE+ CoACIA AAUAULBAC °
AA YE 196 AU -AD ¢oAl i ACCDYs ¥R+ABONALE vid AO'A AAUAN U¥cYPAC v0%C ECx"E
HO Y AAUGAD OF-! Yioe&CIA peAGAT *0ARAU. ° A teeyAC YtAAA» ASCic© A °A “8»6AT »yi°
AYs 1x »yAAes T Algl *G-AUE »y1°Al ATAU +x ®° °A °0 °iceuC'A +avil TCA °U@»0AC 1®AIA;
WAI A pCYAYRCIET, YagB0), AU(0B), YoAEAC Yi/iiAd ¢avs0° A+COuCYaviR CN'U.

(%) ey
AAiAU g ° A teeyA° Ao*O CoAs» A0 CoAdUP AA T + DG AOAR [PiAG Al »0

B

i A ASeive ¢°ACN ¢© A6 AIAUNEA» °FACIc© °A “6»6¢i niTo CoAS» At CoAse P A,
AT +DCI°, CoAde U A Ao AATAURA, 2 AAIALRA oo, VoAYP AA 1 £ ° ACIi AOU.

BT

1) C6AG®° A (in situ conservation)
CoAG» A A 0 A "E»0A» +xpeAl YubACET AO'A AUg— »yA°AGei X1 ¢ ACIA pg (ON)ADAT
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A 1 AOAAC AAUAU:z °AA» ASC@Ys A CoAdePA ¢i FCD A° ABAA» °jAs°T AD'A el
Aru.
2) CoAs¢, P A (ex situ conservation)

CoABe UL A A ABVALE YARAY,! AUi~ »yAAS AlgUAC A&Y0:; YAAGCIPA®(Clone Bank, Field
Gene Bank i) AVAU WAC »y%AAGA» ¢AinvsAun ATAYAT VECN /B VidYeAYS»¢ i AUAACILO© °A
(Germplasm Preservation, Seed Bank)CT'A aetyAl'U.

) AAGALRA 2

°Y @AY UAT ¥°-249,0A¥°0 ¢ BAGIRAE (& X E VAV Y0AYAAC CoAs» A Ay Ueivs C3AAYAU
. AcA&CIE, Al AGYAALE A+'gY ! AUsyAS AlLUAC A&Y0¢; VA% ICA Ay Ul wAAg ° A CIA
1Al U.

2) AAALR A ¢ o

Y0140 CEyaAY°-240 /E+CO), Yro(UIAOYAOAY:) X WrOYBAYAC EEYAD, Ay ~+8%E1)AC A4
IC'A Ay UA TIAT AGYAAUE YoALCAYAL ), YadAYs, AV 1CA Ay U ¢-44A A CT'A 1eetyAl'U.

"U) YoAVA(E¢ 28 A,

VAPAYAC »yAAAGAR © A AC “€»0A1 LC'A ED(UEYI), AT¢vs® 1x AYAU LiA» VD YoAYA i Al
A& o A CicA= AEAUA »0AAAT ¥axAYAGO(-196iE):; °A CIA taetyAlU.

('U) °u,®

AAAU g oA A0 Yig(OQAI o' 6CI°T AB+A°Es; °aAA AGY.OAA 1 AlcYaARYR Cixa 18®; YT
CUAAT ° A uCuc °£¢i E¢AAD °U®° Al¢¥iAu 18 %O+aAC AAGAI "PYLUE Yo AQ'U. AAIAU.BAC
E¢AACAT °U®,) ASCOY: A AVAIAC An3, YAYRAG ¢iof, AcaAG AO+AADAT /0%, ApwA» ASCN Aca
AC A6.OADAT °g+b°a Al ASCN (»é x Al®AIAAC E@P, WA YaCauC¥ivR3 CN'U.

1)°AAgEAC 0%
° A, UCIAG'A AAUAULBAC E°A, »yA8, Eee: 6CN AGAAYR, TAICUAA LiA» Asv.OA0AIRu AO+A
AGA 1 °BAn E0°iCIc© #x °jAj¢l ¥CeeYPAl *EAaUCYaYR CNU.

2)° A AGAC ol TCA +3AY,

AAUGAU oA »AYulve- AICNUE Vid,iA» AU Yid 0. Yaota 18%®¢; Ag»y TCA ESAAI T34A6°A
@0 A A% »0%GUE AAGAU@AC »51¢1 1A T 384, o1 1C°A 1eAAG nCva%R GN'U.
3)°U,®

AAUAU:BAC °A A AATAD “U¥GYPA» Cxt ADA T AAGYAR® v Algési 8AACTA “IARCT Ag
»y IC'A E°AAl AAGUC 6 AAICAI) AVYuEASAR TAGUCAS YaEuuT ADACCN © A i @°; Al-¢¥d
Aewi3 CN'U.
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1. AT
. N 1.[ .

(°i) A8A;

¢ WE-AS'A Af2A6 o1+UA T +3A6Al /i ®CI°T °0,®CH#a ¢8AICN °+A» AACIUC °iAnE+AdA AU
Ye+AC +8°6E-! “ViECI:© p¢-AcoAC E@P, WiA» ¢°pi¢i Wi YarAnCle @3 CNU.

e WEADYRAC Adcesl AR AC 38pg-AAl CELACICT "8 éADAC U/E+! YAAICO °aeici’A
B A cgrbeice)) EDE+ *ERACI;© e -AAl CHICN °+¢; UE+AD,! YatAnCl,©%R CN'U.

"€ UE+¢ Y A L FinyABAC +8%¢aV40AT Ya5PDAC axbATAYAL Ay e a°CAICT ¢ivat °UYa6°; ¢8Al
CN °+A» AACI;©¥%R CN'U. “iActi/E+A °(WitVsAYAA» YU&YAA Cle©¥R UC? Al UE+(AOYALES
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