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A (0]
L

dlol @A Aake] AR AAEL Bl A
A AASLA EE % 7] %HOﬂLW%H

FAF A WS 2 E9

2012~20169 Afeba 7HH A Yol =444 oF
157.6ha® ZFAo1A 29 A= % AJH| &
A Al BAFEE ARSI A4 29
A4 30709 10m x 10m WITFHERAME
AR & Py dE 25 , g9

=% s

B2

P
T

SHOIUARIE LA AR=(EAZ BIIE K1),

ZAOIA H2lE HEY

= AT #7842 MLt +44
835 2+ WP+9biomass FE FH5kL
Av g a3, &71%7] A% a3, mulching &
I 5= AT AR EGRIAY] &

&ote] o] FAjolURE ] AR IS

A Azt
g AR Hio| QUi A PAF A}

7t BE250] §337F, A5E, ASTF 24
3t allometric model

TG delHUE o8 olosis £5

o
=

235t allometric model
H B2EE 208 gier
SR AL 1, S, ASHHe] JAE X

g Frd 3H4A
y = 0.822x2 - 5.963x + 14.27
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(Rz = 0.979)°]H
S| 3|4
= 0.459x2 - 3.326x + 7.963
(R? = 0.979) 22 =ZEAtt (I8 2A).

o] BALE ol A
%3} A%%e A% 24T 5 A9 1
AU 3.50m olstel AANHE FRHAT A
% Azgel WAL 99 BT daA Y
E}oe 3.50m olshe] Wele] e W of
o g4 FH4 02 SESAHILY 2B).

FuRAA 7oz A

(A) 400
20 y = 04592 - 3.326x + 7963 &
—_— =
g 60 - R2= 04979
kio
40 -
20
0 -
0 5 10 15 20
F1EZE (cm)
(B)

UEZ(kg)

O 2. EUXAS 0125t A =X 1A 2y
= 0.746x - 1.006 (R? = 0.983)
U YT YEE olg

A PAE 24
I 1o 29 drya X

3t 29 dry Hlole

AAE ZAREE T

| 46 | mamss

4 Azsk 2016W0] 7Hg S4atdin] ol
Agro] AUEA HR AEAA 47h At
A} AAPHIY 3). Tt AANZYA B
BEgo] 24%0] UHA Fak RS Qubx
Yol Hs) A 2UA7 Aokt w9

r:l.l

hA] At ZES AA & 09 HEES
25~85%E 71&oH| = stAtHDillen S 201
3). oX17] 5(2011)°] 35 &2 2D A
$E54 4 48582 HUlolA AREEEY 4
A 3AA9] Wt BEEL 88% FTTiL H
usiich ARk ovA2EA|F ALY FZE
T5%(10,0002/ha) ¥ H}X](0.3ha block)& 4]
AE A Hio]euiA YA HL FEER
Aol Jou AR 6 & WA BEEL 52~7
3% o|21 AtHTrnka 5 2008). w4 Af
T olvAE2 HEHs 528 2013, 2014
dol 2EA7F mtaE AL FRbetH Foto] &
742 ofyH ofz] 9] W& AX EFY &

=3 242 F5AAST 2] 41 AL

Q;

P=0.0004
40

30 I
20 - T :
0 - : : . .

2012 2013 2014 2015 2016

(52 Jmo iy o




B 1.2 Oed MHE WHTO| MES(%), ha HOR BHiE ZUSMM, ha YOR SIS olmg
2AzMM(ton/ha) X ZNSSO| B B
HfS X2l 3= o i)
u ":L Lo Meue ;; ) G MM 597, %f’;i
1 2012 2017 9% 5 12.4 50.9 10.2 2.2
2 2012 2017 9% 5 30.6 46.1 9.2 1.6
3 2012 2017 9% 5 35.5 40.0 8.0 3.26
4 2013 2017 WA 4 5.0 11.8 3.0 1.67
5 2013 2018 9% 4 14.0 8.9 2.2 3.12
6 2013 2018 9H 4 5.8 20.7 5.2 2.43
7 2013 2018 9 4 9.1 8.7 2.2 1.46
§ 2013 2018 9iH 4 28.9 13.9 3.5 1.75
9 2013 2018 9% 4 24.0 10.8 2.7 1.62
10 2014 Y=g 8 24.8 12.7 1.6 2.1
11 2014 9=y 8 14.9 44.6 5.6 2.72
12 2014 9=y 8 10.7 31.1 3.9 1.85
13 2015 9uEy 7 29.8 16.4 2.3 1.2
14 2015 9uxd 7 14.0 6.5 0.9 1
15 2015 9uxd 7 16.5 6.3 0.9 0.8
16 2016 Y=g 6 19.0 12.9 2.1 1.44
17 2016 Uuzy 6 29.8 143 2.4 1.72
18 2016 Y=g 6 42.1 25.5 4.2 1.41
19 2014 EAKE 7 15.7 29.4 4.2 1.69
20 2014 EANE 7 14.0 10.1 1.4 1.24
21 2014 EANE 7 13.2 25.6 3.7 2.25
22 2015 FANE 7 22.3 24.1 3.4 1.15
23 2015 FANE 7 21.5 29.8 43 2.35
24 2015 FANE 7 24.0 35.3 5.0 2.59
25 2016 ®1AmR 6 39.7 24.5 4.1 1.34
26 2016 SRR 6 44.6 33.9 5.7 1.98
27 2016 S1AmER 6 45.5 26.4 4.4 2.11
28 2016 #71Adz 6 26.4 12.5 2.1 0.85
29 2016 H71AHz 6 53.7 17.1 2.9 0.73
30 2016 #7184z 6 28.9 23.7 3.9 1.63
B 4714 MR 59 Folg Bo) EFS ANT  IF 4WE Z 2P AT 1A A5 U
O AlZe]l Aabge] mE AEE2 &vbd A Bl ACE AM], A= 52 IHsHA| &%k
o2 7idiE 320149 FAMEL 20159 2YOBHFS)
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2012 2013 2014 2015 1016
§0 -
ﬂ 50
s
kP
t
e 30 4
n
! o2+
h
=" .
o ’ . . . )

2012 2013 2014 2015 2016

J2 4, X2 HEY ha S HO|QORA ZHA=ZH(ton),
S| Z (B) Gt B 135

A9 B2 12} Hio|QujA 3 T Wby

1
pas
wa P} e Age wekE. 20139 %
1435]
wWoto] et % Helm AE Eogo] wWop 1A

=

H 2. M= =4

1
[
oM
oy
0
EN
gy
o

F2 ha T W 2.6ton, 53 EFL 5UA0
ha @ ¥ 5.2ton, 692 A 6.9tonS A4S}
=d(Niemczyk 5, 2016) Aj9tgo] 7+ =2}

o
AN
L otRAYUL s 7| o4 Holetn
X

d=d 2EA 9 &Y A A

YA AAQ] FFTHEEE 1.852 W¢ &
Fotatt. 19 52 28 dxd €8S YEY
Ly EAEA(ANOVA) 23 p<0.00012 {9
Z7F ARk 201690] 7P FHEo] 2T X
YA PO = Eota 7Y &Eo] 32 A2 F
E3 dojtt. 20169 2EA = f714 HEA
297t B2 W8S Aot et UEvt =
I o] Wigsto] Ao R HtEE= A
So] WolA U} Zitg AL AAZ 201
6d YA FELL 44.3%C]H 2013H0A
201599 g2 B5F I Aoz & A=

17.5~23%° A3l U

M)

0|23t block2| & A= =XO| 0

o

Block  &aHHS TH&(100m?) AHieE TH%{(100m?) blocktl £715,kg/3,000m?)
1 3 483.0 1 552 16,560
2 1 552 16,560
3 2 558.0 0.9 496.8 14,904
4 0.9 496.8 14,904
5 1 552 16,560
6 1 615.0 0.8 441.6 13,248
7 0.6 331.2 9,936
Bt 552 A 10,2672
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25

2-
g 15 -
31
0.5 -
0 - T T T T

2012 2013 2014 2015 2016

J% 5. XY UTH HAE

2t g+ Hio|QujA Ak FA o 9Tt
ZHA AHA vio| QujA AYAk

H 2= Aol 7P 2t 20129 A A
A9 vlolujA HAFFZ 2k ofojth.

20129d 2HA= 7 719 0.3ha block 2=
< 2.1haolH =25 wt Uets| sjdE A=
o] Qo 37HS] RAF(HP )7 HA =AU 3
N FTF= AR Aol 5508 29
A9 FUHAE Lo AU HHAHHS 1
00m*ollAl 552kgS 7|F3tch Wk W7t
71 =& 1,2,59 blockS 552kg/100m?o]H
=7k 0.99 A% 0. 9E Foto] 497kg/100m’

.I.

A5EE AASIATHE 5). 2012% )

T 15F< °l 770 blockd] AsFE I A

r:]-._.g:_ .%_?49}71-0 H]—AIOE %]L:] =] =

ASTY JSFS UErd Aot 201449 =23
e

EE
ol

omE ol E7|5Hgr
shord 201240] FEH
2947} 71

[
fijo
N
y

lo

Hpo] Q U AMIARS: SFI L 20139
A A Z5H )

I8V 22 AL 201249 XEA A 2015
H 59.69ton®] "HA|7} o]Fo|FH AL 20139 FH
Ao A= 20199 13haolA 137.36 tond 58
st TH= Foltt. wakA 2013 EARE= %
njgfjo] Aufo]z] Eel AJAHJo] glE L2 oy
Qe Aoz morErh

ob, detxF AERE,

59| Zo]

HE 5 g 4L 20139 2HAE AYst
I 2014~20169%r 29 23E 19 109 &
oFstitt. o] 7)zte] ZEZE 2E-2 £7190 13.5
ha, 7|29 87.9ha, 71452 37 11.1h

AgET 244

ol WUL7} 0.82 A 441kg/100m?E =4  a, F7|A45H2 2.7ha’l AIgEo] F7|2HY ¥

sttt gt blocko] SOOOmZOIUE ZF by o] &°] 3.7¥ ¥ I8y &£712¥9 ha ©

& 3002 Fotod St blockd & Hjo]QujA AP AJAEF(3.05 ton)o] F7]ZH(1.95 ton)

T2 3.2t X Gl KME o BIX I HIO|QHIA AARY

mgee AR g ) Ty e ok (tondhely
2012 5 2.1 102.7 184.7 9.78 17.59
2013 4 15 35.8 64.4 0.60 1.07
2014 A 8 12.6 313.0 563.0 3.11 5.59
2014 B 8 20.85 293.3 527.5 1.76 3.16
2014 C  FANE 7 13.2 261.9 471.0 2.83 5.10
2015 EAAE 7 54.6 561.1 1009.1 1.47 2.64
2016 6 13.5 275.0 494.5 3.39 6.11
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H 4. Mulching AM2[of 2

AARZE X10((2015E X2IX|)

kS| Egar] ha & 15& d ha 8 1EF
(ha) T (ton) (ton) (ton)
Mulching A& 11.7 8 396 33.8 4.2
H| - 41.1 7 320 7.8 1.1

9] 1.5Hj0] o]2& Ao=7 yehyth &9 7
§ F7AEC] F/AEEY Utoy £712Y
Hrohs FEolrh 22 &7)4HEolzte 20149
3} 201699 AT} 21 201549 271477}
45T AL 244 Fd9 71Y Y Aol2 HE:
v 23 2ot gHdE 29T o A
H, 714 59 EAZ Aol SlojA Bt 7
of BAAIAA ZPsfjof StttH Foll= dutxd

7Feole AEREE fFE o= Ao F2 A

fw = )48 ol by

=2

(B)

35

25 +

15 +

05 -

fow = — G Irx oF o oy
t

L

O 6. (A) 2014~2016'F =3 Al7| 3 FEHE
T, (B) ZEAPI & Y20 TE ST

[

| 50 | Z=ajaM4

b, §714d 88 A9 &3
2016¢ "3 4714 HgE
E3} 247 8% blocko] thdt

Eha
b5
S
1%
filo

>,

Hpo] Quj A AZFFLS 5611.8kg(5.6ton)O]
o block ¥ ha § d¥a BAFS F
714 ¥|g A= 3.13 ton, Bl FA =
1.95 tonC 2 YERFTHIH 7). o] & g7t
AolE EAREASE Ay |fr|EH|EA ] axt
7V =4 794 Aol7t e ALE YT

8
A7
5,
&
v 0]
o 4
n 34
/
g 2]
=2
2 17

04

F712H = 2Xxz|

T 7. QIFEHIR MRSt RA2iRY| Hlo|QuA

HEY Mt

At Mulching &3

20159 2FAE dACE mulchingdt 29
Al 11.7ha®} mulchingdtA] 942 ZHA] 41.1h
a9 AAEFS ¥ wsldth. Mulching 23t 2
o] Z2 wHsA] &9Ytt. Mulching AZE

1 -
A9 1A gre QurEYA Rt Gage] 4
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of. WYY EFYE FAT 28 AFHS
A% zbe] A
AutE BAolUAY 2Eeo] 48 AT}

% o7 L}E}u‘jr 9 §71E98.17g/ke)

2(0.07%) 2 Roral, A ol
1 Mg(4.97 cmoleC/kg) ¥ Na(2.65cmoleC/
kg) ‘6‘1—31:.9_ UH ) .‘__-:_OH:]-

ESEAEATE EdE AP H3ATHRE
&, 299 4HIAE AT BE4E 9%t
EFAEE 3071 FFFoA fFHsIHEE F
=t ‘E“‘jl% Al HFTY HolEHY EYYR

= o 2H L))o 4TS 4
FoAct. HpoleumiA ik} Jadol &2 QA
+ E897%= NaCle|gl=d 4844 0.532 4
9] A Hol1 = AEE F94(p<0.01)
A}t I 22 A3Hy u}:LLﬂ O = r=0.
—Eﬂ L

J W

9 2 A A
= =

B 5 Mg SHOUXE 4= ZAHU EL9| sty

r:O.36 (p€0.05) 2.2 H
JTE EFAEE st ATHpO. DS B
SHL o] F2% NaClo] 11%9] F2oj& <l
= 181 A vtavleS HEHE
o A9 S YUEtth. 29FstH NaClZ
s ASFE oA U9

o 1o
ik

Al EYEES A%, 89, 29 AT
(FFFY RANE HH)

(1) EO‘W’E xﬂx4 l\ﬂ}_% g]-a_*]Eg] /gbj.'_l-

3070 Aiets W e] B9 EY pHe 7.4(H
9 7.0~8.0)02 LurAQl AHHAESS HAA 4.
8~5.28 X =%t 84 o]F& pHe
Nl $4A G s 397t A
o) #0309 AT Bt 915
2 $&(p=0.089)°1
ZF A4t R ”ﬂr— Holou {9
o EQRAES}t S E Fo] A3Hr=-0.33, p=
0.07)2.2 Az7t Fold4E &¥o] HojHrth
(" 13). Tufekcioglu 5(2005)= FHZ7]of°]
A EFQ] Aol mET 9] Aol FoHI F
o] 4TS HRItkal Hught ik

(2) 071301-3),"_94 /g——v
AR 3070 Ak RTel SU1ERe i
@ 8g/kgo2 It FHUEF25~30g/kg) &2

= fa X8t Q012 atziemole kg1 7|
gz ag B HEE g AECRLR LG Hee
(a/kg) (%) (mg/kg) K Na Ca Mg (mg/kg) ds/m)
- 0.07 504 120 265 183 497 0.06 0.32
=)
G 0w Gay 00 @ 08 a3 a2 69 005 B 032
-0.17) -172) -1.8) -5.0) -3.7) -6.8) -0.09) -0.60)
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03 ZZ2| & &4+ ZHA

= ogIE =A o  o y NaCl 74t 557'5

F4%% -025 009 012 005 024 005 0.07 043" 053 021 -0.34

A4E& 032 021 012 019 -0.09 005 011 0.14 053" -0.01 0.36*

ggs  -033* 0.03 005 017 024 0.03 0.07 044 047"+ 028 -0.18
AHEF030g/kg)ol A mAA FSto) B 1.8 cmole/kgolATh 19960 U2 Eilof
o ARFIAZ AEsh= Ao ERITH(Y 5, 1 o8t fEvet =Ede] Ba ARy da2
998). e FS AAYRLE, EEt, BEE sEe < 4.0cmolc/kglIFETI(E S 1998)
Te o s HolA| ofal Sled 1 AT AR A 294 SR 1.2 cmolc/
o] UF HolM d&F= 7= HHE Holw7l  kgoldlth. WetA o] sk e Aorauet

2 50mg/Kg
o|3ltt. o] F& é} EF(7mg /kg)ell HIHA
"}E]'U“‘jr AARFFT A
, o4 AL
ARG 2 100049 Zo] o]
ALlskH Ak AFFtel 4

9] o] U= AL=E YA Qo] s E
2 BE3 Zo0% Yehal QU

4) A< %I%Eﬂrfﬂ %ﬂr

2~ 0. 5cmoleC/kg

AAE ZE27E 2
ZAo= PWHHE EOJLH 74@'

CAA 3 Yok Fo1F oAt §l

ZO

ATt

©6) A Zae] g

3
Aete 9] A Zee B =

| 52 | z=ojaMs

A% O

T2 ofd Ao wodEy. B AEEZE

%9 et AEE, Ad 9 FeAoto] 994
Q1 Aol giglet

6) A w1l A

AfRtE e AgHd mivlee] B+ sk
+ 5.0cmoleC/kg (3.9~6.8)°|d=d S-2uet
E=EFL Hit 1.2~1.5cmoleC /kgo & Ijc}sh
Hol &3ctal & 4= UK 5 1998). A%
navse] st g, A5 4 g8t
9] A2 2+ r= 0.14(p=0.468), r=0.52
(p=0.003), r=0.44(p=0.0160)2 AZHF A&+
= 12 FoHQl A d8rets HE Ak
o] Argto| WA 9 oLF R LT Abito| Lhe
WA gttt &, miivladtgol B25s U
Fat &2 ert SUFskTh

|

¢

(7) A7\ A= At

Ak 817 BoFo] AV|AELE HFLS 0.3
ds/m (89 0.2~0.6ds/m)¥F=tl ol A= &
EoF Hi o|l2HEE 1.03ds/m Hrt}t 2~3 Hj
A% @2 grolthKim 5. 2019). o]eHEE:
EGU &ofi=ole 49 s E UEHUEE A



(8) EFWH AT Na FFate] A

Aeta 9] Bt e Na g2 2.6¢
molC/kg (1.3~5.6cmolC/kg)°]}tt. o= &
A&X 0.5 cmolc/kg o]t 19~ =0} Na*
of A Avtmx EAANUAH ZEZ A& &
EF A9 £ QA F siuE woEn I8y
EGUW Na™ 3 BEe&9 42 r=0.37, p
=0.045%2 F3Q FodHS Holal RleHs
Na'7} AEFA QR0 zr8sltt= A& 49
SHA] ZRt. 3USEY gYes AT
247} 1=0.04 (p=0.819), r=-0.03(p=0.888)°.2
Aol gl Ao YEEHY UF & 5%
o2 {FoARl #AZE H4eA Este AeE F
. HT EREoAE LAEYFC] HEUR
£ AAsE 23 Na*t =7t 188%°A 35%%
A RopE E gkt QItk(Scriba & 2021)
ooz Iy} AetHA Nate A&Foz &

SeoEM o] FEt tobd Zo oy,

o
N

(9) EYU NaCl shgato] Az

B4 NaCl T2 0.06%(89 0.05~ 0.09%)
ATt NaCl¥t g&& 7F Aol gl= v &4
FH= r=0.57(p=0.001), EFE2}= r=0.47 (p
=0.009)2 12 {FoZAl s Yetliglt
T Z9] AT NaCl &=F 7Ho] Ao Ao

A7F YefGAL Qe AL EE2Y9 J&Fo| F

7t B5E B B9 pRo

ol&°] golsi]

R

iml?lthl BT =, 40mM(Z, 0.2
4%) ]/3—9,] NaCl& Al%_,] %7] m uﬂﬂxﬂz}_
AA|5FATE 5~30mM (0.03~ 0.18%)2] &Z9
AMe B ot YEE oY 7|48
SHAFHTAL sHY T weEka dA AjTE
ZYA 9 GEEEE ZZH9 S A

=
AA T 52 of U Aow Azt

(10) = Ad4 dgate] g
AdL Bdsks 0.078%0.045~0.178%)%

B A4 FFA 0.25%E T uf wol ZHAA]
xS A AR R AdEd. B A
AT st YR w2 AR AEE AT
T, Gk} ofFdl A HolA| ol
wpebA] AR SR CUAE 2EE S As 53
= AeiMe el HRES /78RR A
H|7} East.

A EQU I8, 2 ARE

EYYE &2 AEE 719 4HHAE A
Ik EFAESL p(0.019 IEE §940] 9
AAHE AT Naghgo|Ra o2 AxET}
FHBAZE At AAH0E Naskrt Af
T EAUAE EFQ pHE 2= 8
AAYLE oJnm|gict.

EFA71E &5 Aol e EE AAr
=0.71, p<0.001), XA k@( =0.55, p=0.00
)08 1k9 {4 H
Hols E: x]fé*é
A gHg v 1v|4(r=0.3

1
)
1
)

%(r 0.44, p=0.015),
, p=0.036)°]H kst 4
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03 ZZ2| & &4+ ZHA

H 8. 20124 =M MPE EE2 SMO|UX|E EYQ A sisid EM

AN L RJ2 HZA gaoM EC *l2td olE(emole/kg) NaCl
de P %) (%) (mg/kg)  (ds/m) K Na Ca Mg (%)
2013 741 1.7 0.07 1.7 0.21 1.29 2.00 1.48 3.34 0.06
2022 7.2 1.5 0.08 50 0.23 1.35 2.47 2.27 5.93 0.08
=K

e - 3- 0.25-  100-200 -0.2 0.25-0.5 0.1-0.5 2.5-5 1.5- -0.05

TS Hol= AESZE NaCl2 r=0.31, p=0.09 molc/kgol A 2.47, 2.27, 5.93 cmole/kgl &
30] AR UHA|] QIAES 7= A ol STkt EYY 7HEA R ool

ol Q9. &, EFY f71AHRE R IXEHI Qe AR AT old Axt
22X A4S EFO NFFol2l L, ZE, £ HEA 0 ZEY EURE RP0E EY
nave @92 S7HAIE & de= 9Reith 9] gehdol HHACRE FAHEIL Sl AR

EQU ikt A9y e %9 §9 FAHI ok
(=0.5, p=0.005)% B AALFTFL r= SHH, EYSO Xgg Na 3F € 849 N
0.37 (p=0.043)2.2 HE $Z9] §oJ4o] Na  aCl o] Z715t AL Ho] A&Hor ¢
o]27tofl= r=-0.32 (p= 0.089)2 FIJHAS =7t YSARE AAYE AAlsta ot E5,
e ATt ARt EY AAIFC2= pH, Ad4 3= 4

EQW ATFZE2 AGutavls= 0.72, S7IETFS A7 494 #A9 WHIlE
p<0.001), NaCl(r=0.71, p<0.001), FAF=Hr  Holx QA L1 Yt} olE QUAE Ty =
=0.61, p<0.001), AZZ<E(r= 0.57, p=0.00  AAIXH A& AR Z_Foz go
DI} 129 FoAQl AE HloH EFRYl 2 {714 Hli AH] 5= B3 7fAEofoF T
E TH(r=0.44, p= 0.015) ¥ 4= B Zo=E FHH
BAHE A4H3(r=0.41, p=0.0260)2 EHc}.

22 9 A
7t Aitg EAURAE EYY 3[Hy £4 Aeta Aol gel Ad Ui 11¢

W3} ol 573
Aeha FEA 9] ZEDY EAUAE 240  FOoE HAAH 6~899Y 2029 HA AL
e B o5ty 544 viAe ¥F=E £4 0 9.2molH %1251%‘ ~16.2cm¥tt. FE
sh719sto] 20129 2 A99] 20139% 9F  AeHOoZ AAT vio|omjA 4 4(r=0.983,
20229% 79| EFSsHY WIS ®lwskelth. p<0.001)& ©]-&sto] FaSARte=E 2012~20
pH, A71AEE, AELTE, EFR7IEdFY 169 A AAE Ssto] 4H 30329 A

”31_"?:—’]‘—% 44 4% 9™ HF

F

rlr

o?li

FAE Fo4 WHIF oy facQl4te] 15 FEFHUH MAE BT S0t AEESR
mg/kgol Al 50mg/kgl 2, X3 Fol9l N  E8)1} FHTE AL ZRAME 3071 W9
a, Ca 9@ Mg, &F2 247+ 2.0, 1.48, 3.34 ¢ Fo] FEEL 1622 Wl Egsiglon =R
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= 23.9%(5~53%)= Al T
T ALY e Ol
HAMEAY 2= A& vAE
o g 5o majz et
T g Qe dlolFa

=
EAUAE S Azt =25 AlQlsh
E
3

o
e
R
i)

1
.

(o)
e K
[ N I

¥

[e]

HT ox BN

=
N
[-'O

o B A
= o

— &

HARE 2012WFE 2016W71A] 242}

o)
w
o
o
D)
o X
1 o0
4 #2
o, =~ W
flo to
>
g g
e N
i M N
i) r N E J
40 el M o
S o N Mo &
oL = .
10 ofh N oy MY N ox

FAYAE 3.3ton 2 WPo] st A=
Zk 3.8tonol| HIAA] &St 2HAS] A
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pH(1:5) 481 456 . AR BR2E A5k A=Y dAA
A% 4.78 4.33 * gl
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T 62 Qs A9 237 ALY Berst of =EES 4772 o8Btk Aok 1es
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BA(ANOVA)S AAst Adfo|tt, B35t 2374  p 1, group 42 A3l Futo|A 1+07H4] 4

o AAAAE = Iz 2AAY, SgEA 7 RARE group 2, 1-0 7HAE 487 A

A &9 §94(p0.01)°] A =HE ¥ HE S group 322 FESIRH. °] 7 IF9 &
A, AR TEL AT IS ZHE(p 7:‘011}% ShoflA] 2lE ez FolAe A
0.05)9] QoL Holom Eof pHet EFA == WILE SAEHS AAsth

B 7. 40 4 280N S 7KL ASH Habt Zdoks XS] Of

BF  BF fa UmR P205  pH  FEL  XENZE

Jd BT EM IR ZAY  (mglkg) (1) (%)  (cmole/kg)
Group A 363 127.33 33.6 11.4 1278.1 13.59 4.46 0.193 0.27
Group B 36.3 127.20 36.3 11.8 1314.3 5.36 4.38 0.102 0.19
Group C 36.7 127.58 33.3 11.3 1273.7 3.91 4.27 0.182 0.16
Group D 37.2 128.03 31.2 11.1 1173.1 2.22 4.25 0.062 0.16
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(6n), Junifer(Juniperus cbinensis pfitzerian
a)(4n), 12]1L golden larch (Pseudolarix a
mabilis)(4n)°e] HIEYT, AUFE 5 9]
AAA 4ujA7F AF5FolA Hil o, o
Hro g Aol il dFololA F=
-l TATS EUHWright 1976). F ol
WAY 2UE(Ginkgo biloba) & 3HiA|l=
Hnd 2 P4 Hol= Zo=2 HIETKS

amarda 5 2018).

1. &7 3494 R

AAGE oA thREES ZE = 2HIAI(2n=2
x=38)0]| A4t 3HA|E FTF TA=HAUTY. A& =
W, P tremula, P. alba, P. balsamifra, P. tr
emuloides, P. tomentosa 5°|tt. EZ 34|
A 7 FEA 34 WHol= 1 ¥ AF
Aol AA= Aolet. ol#g WHZ 1960~19
709tHe] A= HigA 5 Fdste A7
7F Hdoh Iy AAR R vwi 5U
A P tremula®t P. tremuloides®] 4¥iA|2} 2
v eke] wRro R A4=9] o|-3ujA| (allotripl
oidE ¥Act. 1 o|¥E {FHFEe W7 =
A BFo] Wobal Higo] HA FA= 384
259 FAFHLE s & HieA Fk
A= AL 3)EtetA =k (Kang XY 2016).



412 9A St 1 o\ Al =]
A wEe A ATE A F7bElo] g
24 f= Agol 37 FAHAE. FHAA B
Mels] AMEL ol Ut EZY BE 9

Al 3EfA = e

- A ZEZYF 3uAE ok W
Al 4 7FA oIt} AR = 4eiA|et 2viAI2ke] WY
It} o] WS 71 ghdota a3t Ql Hio|
|9 A gef ol A vi=A 2] o] ojF 7] W&
| 2 9199l o= 4ujHE {5l
v B2 ARgSfof gttt wEba A3 S5
Aol "asit. EAE 2n W-¢2Hgamete)S
AdstAY JIYFo R frsto] A4 s
o7 wHjst= H*‘%ﬁO]E‘r 01 S E*L%ﬂ 3]
Ut Fred B
o] £ 94 2
o], 12 AEHA U mutagene Ao wrgt

H(polhnatlon) o Hd(e
FHAE H7tsts ol Tt
&S 01% SF H-R- Hi

(o]
2

_,J
a2

o
Hu

)

N

)

mbryo sac)? &
Ao g

jus)

24 7%

D

ndosperm culture)°|t}. o]Ar9] wIH
o] 9ler, 2), 3)9] o] A
2 ARESHE ZEYFY A f = B

83to] 71 ol ol ek,

flo 4
HI\IO

e
)
w> [0 19

i

o]_]"_l_

1) A 2n Wi9A9] o]&

o] 2 AFHoE ARSI 7 A4 o]
T 2 3HiH] 8% "holth Seitz (1954)%
P. canescens|A ¥ £ (€F &+ Ad
dE)S TAste] RIS AXA &2 A7
7} & 2n $HEE AT} olAS ATEEES A

A oF 1%9] 3HAE Ak, 2n BHEC] YA

rr
pa)
lo
fu
HE
l:l
_\1
W
\1
B
S,
o
19
u
i

] 1 ' tomentosa 187§ &

g s 23 YRE auE
2n BHEE BEE ag vebit. 2n

1
< @4ae} geo] fAder 2dEE A2
2 o &

2 22 2 E A= Hold ot

Kang(1996, 2002)2 A=Z# #&S 7|22
P. tomentosa® 2n S F A AR S
St Wy dh2ate] Pyoz i s &
AAE Alxzw FAof & *ﬂiél‘?—%ﬂ(cytokin
esis)o]l 7]%st= AR FE
Kang (2010)2 MEZEL %7] 11 E} Aol 1 ey
ArQ] Wgko]l Yol HAFEEY 2
HiA| 2 4ujA|7} 9hEo] A= AE Ed ?’zla‘jr. At
5 7FEAQ W9¥d (immunoflurescence)
w2 9 2n SRS IS 27\} AR A

i

X712 F2 A7|IAY, 2 1A H]
AAHoZ FrE 4B M= ]H WAL £9]
A3 fusion)o.&2 7= Aoy FE=Jh

EQF AAAQ 2n RO S &9 Ta
oM HIE}H
Wang and Kang (2009)2 432X} §4d7]9] vl
A% AEZZZ (microtubular cytoskeletons)
2AS 7I2E, 7] 11 dACNA 2944 (p

camahaca®} Aigeiros

hragmoplasts)®] ZHoA 2+ v[FLH A=
2 20| 2n IE FAY F= AETH 7%

o =23 qr}

A4 2n SHES 0]83 3] SE= P pals
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amifera, P. canescens, P. alba, P. tremula,
¥ 3l P. tomentosa x P. bolleana, P. alba
x P. glandulosa 5ol EI1=Qct. 14 2
AARl 2n FHEZ BAREo] Wil #E Al B4
St (n M)l A4 o] Holx|7| wiEo] &
&0l oj=7l& ol Ut

2n 3EIH= 2A E2A (megaspore) A
AAE Hi7tste] 3uiAl F-=7t 7Fsstt xR}
= HiGEA|Z Qo] S0 o] FHACE A
o] ofgct. gHtHog 2n EAE IFF
A 9] AMA ZAE doti=tH] 22 Ad+A=
AFAAQl 2n tiEARLLS] WH|E HijpA ZEY
£ A% I#HY P euramericana 4¥WiAl=
AAZQl 2n HEC 7 WHIA|A Ut SSR &
Aog Adu(female parent)= FDR(first div
ision restitution)= %o XA 2n HEAZF
£ AARE Aoz Q1 FHAtt (Xi et al. 201
2). 2n HEAE U= dUFE dobd & )

A, A5 R ol87HAE Aok gF AAF ]
< A1 ZE2 3EA7L ERIE AT o] A
ofute AAAQl 2n WEX}Oﬂ/ﬂ g Ao
Hol=d], EJsHAE thF&E 364 &5
St dUE 2= (female parent)e 9L 5
At} (Kang 2016).

20 O i rlo for L

2) %1% 2n 3HE9] o]&

2A#o] Johnsson and Eklundh (1940)2 &
71X AEZ2 P tremula, P. tremuloides®lAl
A4 Ql 2n FHES Aol wHE B3 3HAIE
AAct. o] WO 2 P delroides & 8] &
g FolA 2n 3HEO] FEE U

2n 3HE FEe 7140l 7P BapEoln 1
8O Z propzamide AHETZ= 7}soltt. |
5 NeEA gt Mlzsks AR Utk

H7]o] At 2n B SESS = 5 9

| 76 | Z=2iz4

ox
NS

JFAH ol

o} ZEZF= ity o R FreEd AP (pac
hytene)’} 2n SFEREO ZZ7|Z2 Yebdth
o] Al7|o E714l& A sto] 88%7HA] 2n H&E
o] H=5 3t (Kang et al. 1999).
stH pexElE ESAE @bzl 2n ok
X7t 7Fssttt (Kang 5 2000a). ©| ‘ﬂ“ﬁo
E714 AeEo 7idstal, B]go] Fow, 3
Hol e g A7t 7hssith. 2/ 38~4
0T, 1.5~2A17F A& u|2UE P palsamite
ra, P. alba, P. alba x P. tremula 5°I4 2n
S FEEZ 94.4% 7HA] S7HAFHY. Kang
% (2000b) ©]&71(diakinesis) ~ 57| 194
717ko] A2 2n SHEFES] 7|2 HL
o 152 ols7~%7] 19A7F 1248 2n
St F=9] A7]2 Kk, 87.6%7HA] 2n SH-
?:4%1‘3} I8y I2A4 2 AAY w2 HE
2n 3HEo] FEA| ot 7|eHow ¢ A
T7F "astet b 3ujA] 2EY |/40A 2n
£ ot =EA ARgol AlgtAo|a, AA|
% 2n 329 wHE &%t 3HA &2 T
0.1% m|qto]ojA] 2n 3HEZ E-E5t7] flgt 7]
/\X—]O] o:]:rL7]_ 1:-] o 93} A]—ﬂ]o]l:]-

HJ_4

ﬂ

L

10 o ok

e,
ol

sl

3) XA} (megaspore) FAA w7}

Y EZZH A E(megasporocutes)?]  TFHEA
719 2914 ¥4 A2 = 2n HEAS FE7F
7hestth. 1 o3 ARl n SHECE WHjA|
A 100% 38A] FF52 =T 5 At H=EzH
HAA #i7Hs Yee(female bud) 29] 7HA1E
A EsHAA F714l0ly I2AEE B
Tttt F 2o dEHAE V2R E o %
A FAA w7 SV 194 &2 F7] 224
o] NZELGe] JAZHE = A A=A
(Li Y et al. 2000, 2001).

2n 3HE F&et H|wsto] 2n EfAH(THE



A 2 A A7) Ao A Ut
Ushd SHES 9Kanther) o7fo] gMog =

Al AZAA 9] TR dAE 2-S 5 UA
9t EAEAES] TR E WA= wetd o
= A= &9 °o]Folx]7] ot} Zrgof 4]

ot wHo] &~QH

A= 2n HEA FEo IR SFo 29 4
42 opA & Agto] QItiKang 2016).

gt o3t £A19] S22 98l Li 5 (2005,
2007)2 @ARA9 FET £EY Ig @AY
AT LA AT SFEEA| Z(mic
rosporocytes)?] T5EE dA 7 4EAZ T
Ae o], JERZAE(megasporocytes)d] 7
g A= = AlA1(leptotene)E AlZHsh=
GAAT. 123 SFEEANEY R gAY
AEeof] Ay @Y HS 7}7‘] SHEo = WA
S W, 2ARA Y] FeEE dA= 9 H
A |(pachytene)E Al&tol= ‘374] 7L e e |
REAEA|ZA A FeEE S SA A5k
A= 3] daRyS xsto] did E 5
USE. o] A} SFEEAET} 4RAE TPt
Al E714(5%)S =0l AEsto] 16.7%<]
3UIAIE AU o] WS txA A Hj7t
2 A 2EHE S45te AR HReE
243t HAok (Li 5 2019; Xu & 2019). Wa
ng 5(2009) %=l FHA EAZT Al=ehH
42 ATAA e, EEF AR 159%
o] 3EAE LAt

A= fZAEAN LY TR e FE9]
miotsto] AA AAA HiZFAZIE Aste= Aol
Al 2E5Y 3uA F=9 d4oltt Li &
(2005, 2007)2 2n HZ2A RO HA A7&
A |~ EAP|E, o] W E7]412 AZste] 13.
04%2] 3HiAlE Ayt THH I2AZ= EHAF
ZI~EAPZ|o] Aot 60%2] 3HiAIE AU

ot A=) FHIA 5400 7Nkt AAAHE Al
7l SEAE FEoHAl 2AHA ok .
I8y 2n xR fee v A2 ¥

o7
EEZYF 34§ 58S FAANZ 4 AU
(Li YH. 2007; Kang 5 2015; Xu 5 2019).

4) ¥4 (embryo sac) EA4A| €7}t

ZE29 g I o4 (Poly- gonum)
FdoZ wid(embryo sac) @29 7 &3t
FHolth. o] FEj9 Hd T2 RAFE AlE0
A 70%°1 2Rt (Maheshwari 1950). g
Ige = AV e, 1) HEZEAFE(megas
porogenes)¥}, 2) -2+ FA(female game
togenesis)°|t}h. g%t HidE AL 7|54 HHE
ZHmegaspore)’t Al 9 |AFE G (mitotic di
vision)& & AIRE™, I ZHZH2 2n W2 Tt
= 7 %= 7S A 9E E°1, Kan
g & (20042 dUHFE FAKE ARESIAL,

UR =2 P tomentosas *]‘%’3]'04 -’;‘*ﬂ‘i— A7

Aol 29 Al olA FA 9 i Ayet A
3 ATE 712E $PHJT T A9 FAAARZ

(sperm cell)7} E(pollination)Z 24 A]7to]
FAEUT. T4 o7 F T4 AR f=
H 3EA= vige] A 7= A7 2n )
SAA & AoE AEAZ 4 AAH (Kang
2016).

MH Wang 5(2009, 2010, 2012)% 151
vl AI71& Hde] e g S5 4% v
Hig FAA vj7RE S5 Tacamahaca zz=y
oA 68709 38IAIE AU}, P. pseudo-simo
nii X P. nigra ‘Zheyin #3' A= 49| ujg
A7 QA Ei7EY] AAPA R YEEY. =

It

Ol

| 77 |



03 EE2 U 244 227

7141 A 3HiA FEE2 66.7% 7HAolH, &
d A A7 8 F 54~66 Aot ®E
H I2AYE oA 40%2] 3uiAI7E 5= 3
1, AZAY Al7l= FE(pollination) & 66~
72 AZroldt. E9] P. adenopoda, P. tomen
tosafllXl= I2AT v AMA H7EE 80%
7] 38A7F 2 EQItHKang 5. 2015). °]A
2 $E(pollination) Fof AA A7 A]7]7} =}
3 A wi7ke] dad & 4 Utk @A o]
Aol AAHQ AR A FE7| A
Sh= Aotk 18y o] B2 g AQl
wEp Rao] Ay 27o] IA JFE
wEtA 7Rl SHoA HidY WEHA
Aok Hoh 384921 7]erdo] Hasith

Fo
flr ‘o
2%

J
it
i)

)

2. ZERY 4¥i4 f=

AAME ANMA w7tz v AEE WEs
7V &9 WS sttt 48jAIE Y=
Age F2 A, FdxZ(shoot tip), AEA
njsH), AY A 5ol &894 &2 3sH AYE
ARERITE I8y g A4 AZEEe] vE
A ZAR T 71389 e A|ZoA AAA
7H ©]F717F olgth. o] "o E5AY 71|
2p7h &3] Fd ol ZHHE H5hr] 9
S|A P pseudo- simoniiPlA+= A AW H
ot F=Alo] 714 A= 4HAE R
6Y7t AviF(preculture)o] 239 oM, 1
14.6%2 4¥iAE F=Ft. 36709 48iA1E &
U=l oA 5319 Al o= Ao
2 4HjAIZ FAE AT o]et gt ¥Ho = [
euce A 3HJA| ZE2 ] 9 HHo| 7|41 AT
FAol F& WO =Z 3.57%2] 6HAIE ATt
(Wang 2014).

4HIA] e 55 JEAL HiY FAA v S
9l A" F=7t 7hesttt. 29 (2 alba)el

ox
NS

| 78 | z=2i5y

A JgAe £E7]0 F7141E& A5t AL
2 4uiAE FEAT 28y A=A = 4
=0 wet HA A Fofl AAME Bl oA
FH7|gto] o] FMA HZ7FE {t AT
A7l & HE+= AEolt. o]et wE A7t
o] Y=Yy FEgo] R AAHE W
ot 2o 45HQl 4ufA F=E HalA=
A JEA 0] A dojub= Al Hl =
destA 9T 2871 AUrk(Kang 2016). 3HH
Wang 5(2013)2 A (dd)ol A= &4
o HE=E HAAY WY HA=E SA| Yot
TS Aok &do] wiFe] 7|ReF S
£ =R BiF AAE 94 292 o, HFE
o] JAdA= FHIE B A WA fARE
& Ao H, o] AlZ|o] E714S AP 5t
FE ZET0NA 6719 old 4uiAIE AU, 1L
242 25719 o]d 4HiAIE AU

Lu 5(2014)& E3t P adenopoda®l A Jg
A B AR viS=] dgo] wE £499] W3t
TAE BA5t] I2AZE 32E9] 4HiAE <
At 4814 a2 FAL 14.12%=, 22T
A 13 A £DG710 Z2AH YR 4HIAIE &
Lot o4l S Hol Feloh Q9F5tH
4uiA F=o] B2 A7 ASUAAT AA2 A
A w7t FE2 xR0y FAo A vl
AlA AZEHGo] 93t ELAY Z]H2 £9]
B7tk= Zolth o|¥ A sidS s A%
A9l A WA B0 £ &2 3eHE AE
gA AE D Al2o] dMA Hi7HE AAlSH
Ay o dHAA RAHoGEE S =S &

ATt

B ok o N

= o
rr Jo

EER viA 2359 4
QuFRE|A HolZ HjZ=A9] oj7FA] ZH

o BFT BEF 53 AusEe WA



852 48] o|27] 7| ojs| Aoko] B
22 A B4 9 s sauEe A
Ashe et 2t

D @ % A SRS AL B s
uj9te] aket AAME 2w 4o ol
7} "astAg olo] gt 7|z AR} Bt
she ofo] gl uhe} opqEbY QMo
shio] W 2712 47 B T 5 o, )
do wehl dg A4 waw so] Bgsa
Azl AWt @ K] mEF ool A%

Hl--Ake] 7t o] tigt o]sf7t o 35| F=s)
ot @AM, P. adenopoda, P. pseudo-simon
ii x P. nigra ‘"Zheyin 3%, P. X euramerica
na, P. nigra, P. simonii 914 $3% <&
Hj-2-21] st e A= B FolAE 74]——’1—E
" 97} Aot o= Eucalyptus pellita®] 78
shg]o] gt A2dart SHE AT
2) O3k i Aul 9l thopsl wuj % glo)
ol S5t RES Adste] Hoh @2 o
HH 24Z 7= A2 o|FHEA8Y S E H
TAA 8= fIs HrEA] H Qs I ol x|t
FAHo7 thofst EI_HH}E}BE Algst71e] o

3) AEegel wed SEE B4 §io|
2 A 7R AN, FUB9 oA,
¥349 371 Soltk. 29 27 34, P
Aol WMol Astol X&4S ad5k= oRlF 17
QujE olgst TR, VIt 23 GAMEE
|88l ohgAlEIE 1 Bo] et o
ehAl ot 27 bR ol §
Q1 HwA THr|HoT AH s

ofof A HiAl SF=

wa = N

o K

)

3
SAHOR Syt of

o gzo] A A1

9 AAAGE 2Ho.
3 G7IH BER W5A 472 3YY LA

4 AR BHY B AF BUEPS
o

251 441 AFAUo| Washt A7k Fu
9 AR AF4E ALs ol Aol
WS okt Agefolct. AjN felS
RO Aushs AIElgEel Hetd A
Yuet et et 5 s 359
FE B A B ALAE 5 A o
T2 595k et

5) mEeIFY FrfjoptAlor 5 ¥ 7 £%
2 Agetus EEHQ JpaLo] Tstel §
Wg WAt fEselE 48aE gF 2E
G540l Aot oleitt B4 HEL ¢
AT 5 TNAYIE AL, S8 22u
7140] Het gol 7pEE Bast it

E‘)
4>
17l
l-'("
r¥

S 4
o2

v [‘ﬂ
re,

°
2
H

i m_lm
-
_O|L
=

5]

[t

Yor ZEHFY HiFA e wHi7t 7Hs e
SEg tro s nle] Shuste] AYsHHA A7)
o WHIE AZIAY, A2AZ v FNAE
w7kstel M 3MAE SEshs ol Ay
Q] & 011:]— 2n _Q]—E_‘_g_ /\]— S} ./]: %\ol,} OEH]
T7F 3

A golrt o] WA fEES] We Ty
o] Att.

7) REsEQl ZEZYFOANE Hp9 AR

Stotx] AHF, =AM, WH}, mutagen A,
SAAYAE, HE YA 22 AR d EA HA 0
H-83} A|7to] Wo| AQHT YR AJAHAo]

U A" B4 sk Asds SRR
A4 109 o9 @5 71zl Wastel F7]4
Q) =47t Wesit fLEEE Ags 7t
%4 Hol= 159
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27 A oo HE FEEYE, gy, @
1 AR7E 912

::1;(40
OO0 14w
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RS 2ol HERE S4st] Fru
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| AAAQI tijte] & & Ut

9) 3uiA ZEH= Aol ot AE 5

o] WO} H|Fo] HobA| Higo| A F
AY FlojA= ©3lo] Ut oA 3HjA =
= T Algol "ast Wgolx|qt vt
O|QmjAE ZIHE 2~319] Thir|E 438o]
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S 3EAIE A= o8 vt Uk

10) AME 22S o] &3 FMA vi7t= 23
HiS 7= gA A48T 5 oy AEI AL
go] dgjxo=z s HE|ojol T},

A AHF, £40F 7k, HiEAdS 53t A&
Al Aol 7Hest pFoletd v FEe H
w2 @7|zte] 8o] 7hssitt. Hi-f(endosper
m) A& wigstel 2 WA K=t 7HsS

Aqt oA 7R A-g3to] H-85E A7} Aof o]
of gt A= B LAt AHiolt

11) &%9] 25y S8 52 FAE -85t
HiAE e F44 Aol AlgtE o] A=
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&3517] of"rh. HH FHoll= o] wWE 3|
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AA L AU

13) GAA vi7HAl= dErdo s EF714E At
&5t oy WEAololA FFol 3] o7t
B asta, dof gigsto] oA W Ao &
9Jgflot 3ttt. Oryzalin ©JY triflulaline A&
=2 A it dx AJOI golsta] A,
ALy, By, SFquiy, Ssuy, 2
oA 342l HHTXﬂ = AEIZE Atk
ol HiA fFraE XS A% Hoh £2
mutagen?] 7ol FQsty U¥E A ZAE o]
&3 AAA =7 Al Fasit

AQl ZHEoly ddlAlE, SHAE, &
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vt I8y oottt 235%, 8, A
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FTAMZ wieA S5 78S
gl 611%3}. 71&0] & gEEo] Q= 71W A
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CONVENTION ON THE INTERNATIONAL COMMISSION
ON POPLARS AND OTHER FAST-GROWING TREES
SUSTAINING PEOPLE AND THE ENVIRONMENT

as amended by the Special Session of the Commission (6 February 2019), and approve
d by the Forty-first Session of the FAO Conference (22 June - 29 June 2019)

ATt o] A&7t 228 B 7E S IANYE] A

20199 2¢¥ 6¥

dlm

Article I - Status(X 9], B3)

The International Commission on Poplar
s and Other Fast-Growing Trees Sustainin
g People and the Environment (hereinafte
r referred to as “the Commission”) which
is placed within the framework of the Foo
d and Agriculture Organization of the Uni
ted Nations (hereinafter referred to as ‘th
e Organization”) shall be governed by the
provisions of Article XIV of the Constituti
on of the Organization and by the present

Convention.

Q7 o] A%7Psst BEe U 7|et &4
% ALl SAB)E UN AASAS
71713t 717) el T 1 7] 23 A
A4z 2P A4 B 48 Wik

Article II — Membership(3]9)

1. Member Nations of the Commission s
hall be such Member Nations or Associate
Members of the Organization as accept th
is Convention in accordance with the pro

visions of Article XIII of this Convention.

H3)7100A AR, A41%F FAO £3)(2019. 6. 22-29)914 591

2 A9 =2 A A3 AHED
ot o] FEE sk FAO Jd= Ee &

2. The Commission may, by a two-third
s majority of its membership, admit to me
mbership such other States that are Memb
ers of the United Nations, any of its Speci
alized Agencies or the International Atomi
¢ Energy Agency as have submitted an ap
plication for membership and a declaratio
n made in a formal instrument that they a
ccept this Convention as in force at the ti

me of admission.

2 9¥3= 71 A AlFEE & {193
ol FYotal, = FAHRI ol Qoo
Txstal, 3 7K A% AE A&7 UN, UN
A7 e A7 e 22 2/3 o]
A9 T2 3|g=og dwolsd 4 Utk

3. Member Nations and Associate Memb
ers of the Organization that are not Mem
bers of the Commission may, upon reques

t, be represented as observers at sessions
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of the Commission. Non-member States o
f the Organization that are Members of th
e United Nations, any of its Specialized A
gencies or the International Atomic Energ
y Agency may, upon request, be represent
ed as observers at sessions of the Commis
sion, subject to the provisions relating to
the granting of observer status to Nations
adopted by the Conference of the Organiz

ation.
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Article III — Functions(71%5, ¥4%)

The functions of the Commission shall be:

£ 9u3)o) 7S chewt Pk

a) to study and engage on scientific, tec
hnical, social, economic, and environment
al aspects of Populus and other fast-growi
ng trees. In addition to the Commission’s
work on the genus Populus, the Commissi
on's subgroups may work on other genera
that sustain people and the environment.
Priorities of the Commission’s work are fo
rest resources production, protection, con
servation and utilization, with a view to s

ustaining livelihoods, land uses, rural deve
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lopment and the environment. This work i
ncludes food security issues, climate chan
ge and carbon sinks, biodiversity conserva
tion and resilience against biotic and abio

tic threats, and combating deforestation;
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b) to promote the exchange of sustaina
ble management practices, knowledge, tec
hno- logy, and material, on mutually agre
ed terms, between researchers, developer

s, producers, and users;

AT, LA, YA, olgAE zhe] 4T
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c) to arrange joint research programs;

ol

AT TRIHS FATH.

d) to stimulate the organization of cong

ress combined with study tours;
g Ase B Ses THE Fein



e) to report and make recommendations
to the Conference of the Organization, th
rough the Director General of the Organiz

ation; and

FAO M58
A9 <ttt 28
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f) to make recommendations to the Nati
onal Commissions or other national bodie
s provided for in Article IV of this Conven
tion, through the Director-General of the
Organization and the governments concer

ned.

FAO AHF3dat B =7ke< SS90 =7t
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Article IV — Establishment of National C
ommissions(37F] Y3 AH)

Each contracting Nation shall make pro
vision as soon as possible and to the best
of its ability, either for the establishment
of a National Commission dealing with po
plars and other fast-growing trees, or, if n
ot possible, for the designation of some o
ther suitable national body, and shall tran
smit a description of the competence and
scope of the National Commission or oth
er body and of any changes thereto, to th
e Director-General of the Organization w
ho shall circulate this information to the

other Member Nations of the Commissio

.I.

n. Each contracting Nation shall communi
cate to the Director-General the publicati

ons of its National Commission or other b

ody.
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Article V — Seat of the Commission($J
319 917)

The seat of the Commission shall be in
Rome at the Headquarters of the Organiz

ation.
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Article VI - Sessions(Z3], 3]7])

1. Each Member Nation of the Commiss
ion shall be represented at sessions of the
Commission by a single delegate who may
be accompanied by an alternate and by e
xperts and advisers. Alternates, experts an
d advisers may take part in the proceedin
gs of the Commission but not vote, excep
t in the case of an alternate who is duly a

uthorized to substitute for the delegate. E
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ach Member Nation of the Commission sh
all have one vote. Decisions of the Comm
ission shall be taken by a majority of the
votes cast except as otherwise provided in
this Convention. A majority of the Membe
r Nations of the Commission shall constit
ute a quorum.
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2. The Director-General of the Organiza
tion, in consultation with the Chairperson
of the Executive Committee of the Commi
ssion, shall convene a regular session of t
he Commission once every four years. Sp
ecial sessions of the Commission may be
convened by the Director- General in con
sultation with the Chairperson of the Exe
cutive Committee, or if requested by the
Commission, or by at least one-third of t

he Member Nations of the Commission.
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3. The sessions of the Commission shall
be held at the place determined by the C
ommi- ssion within the territories of its M
ember Nations or at the seat of the Com

mission.
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4. The Commission shall elect, at the be
ginning of each session, from amongst th
e delegates, a Chairperson and two Vice-

Chairpersons.

2 YL = 7 I77F AFE o A
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(3714 chairmang

- chair- man< vice-chairperson 7§3%H

i) ruln
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5. Recommendations of the Commission
should be given due consideration by the
National Commissions and other national
bodies provided for in Article IV of this C

onvention.
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Article VII — Executive Committee(AF YY)

1. There shall be an Executive Committ



ee of the Commission consisting of 12 me

mbers and up to 5co-opted members.
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2. Twelve members of the Executive Co
mmittee shall be elected by the Commissi
on from among individuals nominated by
Member Nations of the Commission upon
the suggestion of their respective National
Commissions or other national bodies pro
vided for in Article IV of this Convention.
Members of the Executive Committee shal
| be appointed in their personal capacity
because of their special competence, and
shall serve for a period of four years. Me
mbers of the Executive Committee shall b

e eligible for re-election.
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3. The Executive Committee may, in ord
er to ensure the co-operation of the nece
ssary specialists, coopt one to five additio
nal members under the same conditions a
s are provided for in paragraph 2 above.
The term of office of the additional mem

bers shall expire with the term of the elec

ted members.

4. The Executive Committee shall, betw
een sessions of the Commission, act on b
ehalf of the Commission as its executive
organ. The Executive Committee shall in
particular make proposals to the Commiss
ion regarding the general orientation and
the program of work of the Commission,
study technical questions and implement t

he program as approved by the Commissi

on.
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5. The Executive Committee shall elect f
rom amongst its members a Chairperson
and a Vice Chairperson.

APA3 = JY Zo4 9 (Chairperson)

I} HOZ(Vice- chairperson)S A&3tc},

6. Sessions of the Executive Committee
may be convened as often as necessary by
the Director General of the Organization i

n consultation with its Chairperson. The
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Committee shall meet in connection with
each regular session of the Commission. I
t shall also meet at least once between tw
oregular sessions of the Commission.
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7. The Executive Committee shall report

to the Commission.
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Article VIII — Secretary(ZFA}, A17])

A Secretary of the Commission shall be
appointed by the Director-General of the
Organization from amongst the senior staf
f of the Organization and shall be respons
ible to the Director-General. The Secretar
y shall perform such duties as the work of

the Commission may require.
£ Ae3l9] = FAO—J 52 2 A(senior
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Article IX - Subsidiary Bodies(}%7]7)

1. The Commission may, if necessary, e
stablish sub-commissions, committees or
working parties, subject to the availability
of the necessary funds in the relevant cha
pter of the approved budget of the Organ
ization. Sessions of such sub-commission

s, committees or working parties shall be
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convened by the Director-General of the
Organization in consultation with the Cha

irperson of such body.
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2. Membership in subsidiary bodies shall
be open to all Member Nations of the Co
mmission, or shall consist of selected Me
mber Nations of the Commission, or of in
dividuals appointed in their personal capa
city, as determined by the Commission.
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Article X — Expenses(H]-&)

1. Expenses incurred by delegates of Me
mber Nations of the Commission and of t
heir alternates and advisers, when attendi
ng sessions of the Commission, or subsidi
ary bodies, as well as the expenses incurr
ed by observers, shall be borne by the res
pective governments or organizations.
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2. Expenses of all the members of the E

xecutive Committee when attending sessio



ns of the Executive Committee shall be b
orne by the countries of which they are n
ationals.
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3. Expenses incurred by individuals invit
ed in their personal capacity to attend ses
sions or participate in the work of the Co
mmission or its subsidiary bodies shall be
borne by such individuals except when th
ey have been requested to perform a spec
ific task on behalf of the Commission or i
ts subsidiary bodies.
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4. The expenses of the Secretariat shall

|

be borne by the Organization.
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5. When the Commission or Executive C
ommittee hold sessions elsewhere than at
the seat of the Commission, all additional
expenses related to such sessions shall be
borne by the host government. The expen
ses for publications relating to sessions of
the Commission other than the reports of
such sessions, of the Executive Committee
and subsidiary bodies shall be borne by t
he host government.

2 998 Ex AP9Ls7t 297 o9l
FolA SolE A 49, Teie Bloj% @
dE RE 27} Auls AT AR B

AYs] 9] slojet HAH EuASL T Y=
AusiEs 2 23170 HuE P F2
HH7} Boksict

6. The Commission may accept voluntar
y contributions generally or in connection
with specific projects or activities of the
Commission. Such contributions shall be
paid into a Trust Fund to be established b
y the Organization. The acceptance of suc
h voluntary contributions and the adminis
tration of the Trust Fund shall be in accor
dance with the Financial Regulations of th
e Organization.
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Article XI — Rules of Procedure(JA+%138
#2)

The Commission may, by a majority of t
wo-thirds of its membership, adopt and a
mend its own rules of procedures, which
shall be consistent with the General Rules
of the Organization. The Rules of the Co
mmission and any amendment thereto sha
Il come into force upon approval by the
Director-General of the Organization, and
as from the date of such approval.
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Article XII = Amendments(Z3& 713)

1. This Convention may be amended by
the Commission by a two-thirds majority
of the membership of the Commission.

o] AT 913 379 2 o] trERE
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2. Proposals for amendments may be m
ade by any Member Nation of the Commi
ssion in a communication addressed to th
e Director-General of the Organization no
t later than 120 days before the session at
which the proposal is to be considered. T
he Director-General shall immediately inf
orm all Member Nations of the Commissi
on of all proposals for amendment.
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3. Amendments shall become effective o
nly with the concurrence of the Conferen
ce of the Organization and as from the da
te of such concurrence. The Director-Gen
eral of the Organization shall inform all
Member Nations of the Commission, all M
ember Nations and Associate Members of
the Organization andt he Secretary-Gener
al of the United Nations of such amendm
ents.
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4. Amendments involving new obligation
s for Member Nations of the Commission
shall come into forcein respect of each M
ember Nation only upon acceptance by it.
The instruments of acceptance of amend
ments involving new obligations shall be d
eposited with the Director-General of the
Organization. The Director-General of the
Organization shall inform all Member Nati
ons of the Commission, all Member Natio
ns and Associate Members of the Organiz
ation and the Secretary-General of the Un
ited Nations of such acceptance. The righ
ts and obligations of any Member Nation
of the Commission that has not accepted
an amendment involving additional obliga
tions shall continue to be governed by the
provisions of the Convention in force prio
r to the amendment.
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Article XIII - Acceptance(=)



1. Acceptance of this Convention by any
Member Nation or Associate Member of t
he Organization shall be effected by the d
eposit of an instrument of acceptance wit
h the Director-General of the Organizatio
n and shall take effect on receipt of such
notification by the Director-General.
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2. Acceptance of this Convention by No
n-Member Nations of the Organization sh
all become effective on the date on which
the Commission approves the application
for membership in conformity with the pr
ovisions of Article II of this Convention.
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3. The Director-General of the Organiza
tion shall inform all Member Nations of t
he Commission, all Member Nations and
Associate Members of the Organization an
d the Secretary-General of the United Nat
ions of all acceptances that have become
effective.
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4. Acceptance of this Convention may b
e made subject to reservations which shall
become operative only upon unanimous c

oncurrence by the Member Nations of the

.I.

Commission. The Director-General of the
Organization shall notify forthwith all Me
mber Nations of the Commission of any r
eservations. Members of the Commission
not having replied within three months fr
om the date of the notification shall be d
eemed to have accepted the reservation.
o] Hpe| 42 fuE & 9o, ol
REE B 9959 5] WA Fo)
3 A9olut BAS WA FAO AREEL
Qgslel BE 5YRo] ojmF FHAFE 24
SEAT FE d=HE 370 ool 34lsHA]
% YI9 Y= FHEE s o o=

He}

¢

i)

Article XIV — Territorial Application(3&
FE)

Member Nations of the Commission shal
I, when accepting this Convention, state e
xplicitly to which territories their particip
ation shall extend. In the absence of such
a declaration, participation shall be deem
ed to apply to all the territories for the in
ternational relations of which the Member
Nation of the Commission is responsible.
Subject to the provisions of Article XVI, p
aragraph 2 below, the scope of the territo
rial application may be modified by a sub

sequent declaration.
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Article XV - Interpretation and Settleme
nt of Disputes(E32] 54 2 §2)

Any dispute regarding the interpretation
or application of this Convention, if not s
ettled by the Commission, shall be referre
d to a committee composed of one memb
er appointed by each of the parties to the
dispute, and in addition an independent ¢
hairperson chosen by the members of the
committee. There commendations of such
a committee, while not binding in charact
er, shall become the basis for renewed co
nsideration by the parties concerned of th
e matter out of which the disagreement a
rose. If as the result of this procedure the
dispute is not settled, it shall be referred t
o the International Court of Justice in acc
ordance with the Statute of the Court, unl
ess the parties to the dispute agree to an
other method of settlement.
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Article XVI — Withdrawal(ZE])
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1. Any Member Nation of the Commissi
on may give notice of withdrawal from th
e Commission at anytime after the expiry
of one year from the date of its acceptan
ce of this Convention. Such notice of with
drawal shall take effect six months after t
he date of its receipt by the Director-Gen
eral of the Organization, who shall inform
all Member Nations of the Commission, al
I Member Nations and Associate Members
of the Organization and the Secretary-Ge
neral of the United Nations of such recei
pt.
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2. A Member Nation of the Commission
that is responsible for the international re
lations of more than one territory shall, gi
ving notice of its own withdrawal from th
e Commission, state to which territory or
territories the withdrawal is to apply. In t
he absence of such a declaration, the wit
hdrawal shall be deemed to apply to all t
he territories for the international relation
s of which the Member Nation of the Co
mmission is responsible. A Member Natio
n of the Commission may give notice of
withdrawal with respect to one or more o
f the territories for the international relati
ons of which it is responsible. Any Memb

er Nation of the Commission that gives n



otice of withdrawal from the Organization
shall be deemed to have simultaneously w
ithdrawn from the Commission, and this
withdrawal shall be deemed to apply to al
| the territories for the international relati
ons of which the Nation concerned is res
ponsible, with the exception of Associate

Members.
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Article XVII - Termination(3JAb

This Convention shall be considered ter
minated if and when the number of Mem
ber Nations of the Commission falls belo
w 6 unless the remaining Member Nations
of the Commission unanimously decide ot
herwise, subject to the approval of the Co
nference of the Organization. The Directo
r-General of the Organization shall inform
all Member Nations of the Commission, al
I Member Nations and Associate Members
of the Organization and the Secretary-Ge

neral of the United Nations of such termi

nation.
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Article XVIII - Entry into force(EZ¥AY)

1. This Convention shall enter into forc
e as soon as twelve Member Nations or A
ssociate Members of the Organization hav
e become parties to it by the deposit of a
n instrument of acceptance in accordance
with the provisions of Article XIII, paragr
aph 1 of this Convention.
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2. With respect to such Nations as are a
Iready Members of the Commission and w
ho become parties to the present Convent
ion, the provisions of this Convention sha
1l replace the provisions of the Statutes of
the International Poplar Commission adop

ted at the Second Session of the Commiss
ion held from 20 to 28 April 1948 in Ital
y.
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Article XIX - Authentic Languages(Z2]
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The English, French and Spanish texts of

this Convention shall be equally authentic.
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