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1.CO. 58k % 7|2 453 FEY

7159 CO, L e AF2dEte] FUIo|
Har e, 19600 Autell 320 pmol + mol™ ©3}
Y CO, =7t AT AMF ST, AHR A
59 ggko g Aol 360 pmol - mol™ oo 2 A
=51} (Bagastow et al., 1985). °|H3 FAZ o)
7I1F9] CO, =7t 713 214171 el COo,
SE7F @Ale oF MR AeEHIL, 2~6°Ce] 71
50| &5 ](Burroughs, 2001) A 7214 37EEA)
2 giFE o

H71%2] COo, =7} 53 A8 CO, w4l
FokA 7l F§H371B7A9) Co, Fite] A
E3 rubisco} BHATANRE0) FZHTE o]} FAo
AT AN #Hhino® 283h= FEF(photo-
respiration)©] AT 1 dx ¢ AE-2 B
57t ARY 66% 453k, Cy AES 49385
A58 Eo (Kimball er al., 1993), ©]213F B4
£59] A0 F HEA] F7IsH |t (Pooter,
1993; 4, 1988). 1Y CO, 571 Asd 2
oMol Bo] BMULEE CO, B Aol o3 3
T4 FzNkgo] HA stfrsiEs JFPA
(photosynthetic capacity)°] & TF3}A At} A& F

Corresponding Author : Pan-Gi Kim(mambo @nicem.snu.ac.kr)

Foll mEtE B €4 (photosynthetic activity)
I AAZY ASETIE dar, dRk 715y co, %
22004 A3 AR EL e B S5 UeR)Y)
5 3cHCampbell er al., 1988; Spencer and Bowes,
1986). °]72 2159 AFo] €O, T/} s &
ol B7islElEA FRHg71aa of7lel dAsE=
o] 7FA] 821¢] Wt A Rt

7159 CO, =7t 358 2 48 A
o] A=A e 3 S EE T
o] Azl 2719 CO, ¥ sl o3 JF3 &
oz Ale] AY-HR|et Ao dagh dETh @
& Fe] BIIEC] AL, TR FAHE 0]
BRAA71ET 1 el FHH F3dES AE]
YEoZ deiA UTHEREF, 1999a). L2t A&
Fiol e =2 COo, =X A7 ASAIAR
B St 589 AP} A8 fle AlEo] EAG
E]-(Sage et al., 1989; Usuda and Simogawara, 1998).
mehx A8 CO, T% A el 334
E£& Ex 589 A3E shie] dRler gAY
€ "i$- otk AriMe A7k 1co, = &
7o) 21E9) B3 vX= PPl st Hegh
5B7(1999a, b) 2 4HH:(1988)2] RIES} Ro et al
(2001)9] ATEHAE FAH o= A&ttt
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2. EtrlEC| X

CO, 557} A5d 20 8T 2182 334
AHEQ] o} AR 22 gpslEe) P3draat
1 30 AR, oyl FXE g@gbEo] COo,
o Aol 93t BIAIST] ERRE-S AAIjI
T R7L B AAE ofske] AlRME AT

B3 7| B FE o) 2o} FFPWSo] o
Aeche Rffe F38e] JTHERA o] &
BES ARSI MR vhe-S Adele] F7I919] ik
B} o}Fo)x)2) ofo} JHGA A ) whg-o) YA
Fog A EE THEAMS] feedbackiflZ(Stiti and
Quick, 1989); & uletoz 3 Rfgolr), o] Rigd]
oJ&A COo, B A2 B3o] ZAE o] HERo]
#Rol) BistA g o M TEREARS feedback
HE B3] TAsl AL S50t AsiEez
FgAol AdAETE Aolth. v MEKEARKS
feedbackiBZE, 0] F7|SEE FEA ol F3H
=, o] Il AL BE GRS &
S8 & (Neuhaus ef al., 1989), 0] EldAdo] Qic},

TR ARS] feedbackilE ; & AT A4} Fol
- go) B v fARe] RS AAdt
(Sheen, 1990%= A7} 31CO, BE ZolA A3
2129 rubisco?} mRNAS] o] 7Aste] drke A
Jj(Stitt, 1991; Van and Besford, 1996) F5-3},
Hpol) FHE 7MY Bol 240 E BIMIA A
U thylakoid Y AE ZAANZ7] wjFo) B0l
oAk Sek(Sit, 1991). 22y B FH g5t
B34 ee] 7hAt mRNAS| 7H: o Alelel A
2 ARBAAE QA oK Moore et al., 1997),
o RS EfAdel gle RO IHEE Qi

g, o] Sy Fde] Astete] wAl=
3 AJAaA 7} QI Yt} o] RRel s F
29} €O, BT ZHAME Bl HHE ARo) oigt
o EMEo R RIAgE gE o E iR
(translocation)=|o] FEAol EAshs o] Al ¢l
o, B2 CO, % ZANME 7 =2 B
o ot of7lo) #liiEE AEET Be o] HE
o] ZH=o] glon g FMIS Atk oBRIZHA] |
EA9) kel Fel2 BiEste] B3PS AR
(Ro er al, 2001; Yelle et al, 1989). 189\ &3
H Pl IS Asfste Ul disise ofF

X

Fig. 1. CO, 559 255 AE 228 2Z2A0) A 3dz
A3} QX3 AR (Malus domestica Borkh. cv. Fujiy®} &4
of) &= AE-(Ro er al., 2001). B 71 2H (AT 52
T} E 2400 HIBk Co, 571 57T 27(B)
T CO,EE B 25757 APl SEA Biskr
o] A gko] H=I5HA| wrk. Scale bare 5 pmeIth.

HEEA TEHEA @2 deoltt FEHE AY
9] = GEA] X E o] BEEE &
Aoz masle] gtmslr| fizel] F3Hdel Astete
Z o) TH(Nafziger and Koller, 1976; DeLucia et al,
1985; Yelle er af., 1989). Z1&i1} FHroll= Makino
(1994), Ro et al(2001) 59 d72AE uvige=m
Bipkro] FEHUS] COo, Ehe ieilety] Wl %
o) AAlEvhs RiErE guiskEn JAUhFig. ).
o] HffT CO, Fhito] FE AAsE A=A
o] & AL, & CO, Bihe] W 7oA 7t
AL 243 1100, F=olA e A9 Fd
A7 A vehar, & Co, B 244
= M A @dol v vieksA Jehdtle A
o] o]& Hlsta Uo(Fig. 2).

CO, F57} 53 R0 53 289] F¢Y
A e FIEAES Aol meb bEA
vehdtt, 33AaRES AR FEe S8 AFske
F(Nafziger and Koller, 1976), “'2E(Sage er al.,
1989), E3HDeLucia er al., 1985) 5& G

T4 ol
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Fig. 2. CO, $ 59 255 A2 Qi3 §73=2100M A AhF-E 33 A7) 3, 36 Pa CO2t 65 Pa CO, Z790A
ZALRE - BT (Ro er al., 2001). CO, E340] 36 Pa CO,RI Z-F(AyE 2 A2 731e] Zpo)7} A UehpARL, 65 Pa

€O A5 B 2 Hek771e] Aozt Ak,

FHEE o] ol B, A3 A Fol dA
s JERdTE 3y ik #eE APgske M,
HE] F& g o] ko] golAvle s, AR
< 47 AP R ke 218l gl 1 o)
o o 3 A @Ate] vlaA A veRrd
T}(Nakano et al., 1997; Theobald et al., 1998). ©]
23t AFATAEL 3100, FE=ZNA BS53 AE
2 B3 JArL AEe] BB 2 T F
A=lo] @=A) WXl o, Fke Weligto 24 U
e e vERR i

3. MuiaEoll AFSEH RE2| 37|

31CO, = Z0AM &3k 482 XE 277}
FH CO, % 5ol % AN adpyt A
vehdar, 5712k A7)sl) mE JRd oA |
% wABHAl vebdthAmp, 1991). 233 AR
o] AM&3t XE9] 3719} CO, £ 5ol A3 F
P53 53 & AS7I00] A7IEEHUA vehes
FRAAAA] FTle] gAYt e olig A
g EEQ Iy} B0 FEHT ddEY
71e1gltl= ZAsfj(Conroy er al, 1986; Ellsworth et

al., 1995; McConnaughay et al., 1993; Nie er al,
1995)¢} LM FFshe AR, FEZF I 220l
FEEE Y] FEIHEE CO, B sl e
AREEFRY art A VoL, XESL #ow
CO, B°] F53ls 2B TFHE ¢ 7=
O F PAA DA gefo] Yol APAER A
7t ZA vehdth, aejn Ag7Ikte) AriskEH )
A7t AR HER FReTEI) EoREH|, EE
o] FEe ST Histe FoiE ez Holxl
o wepx] EET} 2L B GRS A% Bt
4 A @] AAsH UEle Aog sixdr

a2 IR COo, FEFE AZ gElst ZAL
g A7 oJhH FLRFe tigh ¥k} 11C0, F
= 229 tigk wgo] M ok=Al vehtel (Sims
et al., 1998a), ZE =7)¢] A3 viAIst Yuk Egk
o} tivEe] $EA0] AldolA AR AFx=
HEA o] S B AR ol VepdTh
(Jacob et al., 1995; Ro et al, 2001; Testy, 1995).
o] i 1M COo, TERTE AR B
3129 3leo] FolRTh=(Sims er al, 1998b) H&
T3P ICO, FEZANA AST 2B FA
AAE FIxNe g XM= =S
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4. Sinke| 27T
CO, F57} 58 700X AS3e 282 27
ol CO, B4t 35l st FFAol 3=, A7)
3 ol #ihEE R B o] FIIE
o] A=A Fpprke] FeIE FHPO2A CO, B
ol 23 BRAAY E3370] AAEE Rl dist
o FipEsIAT o)A BAAHES] sourcedl S1olA
gt g53iEo] YAENEAYE sinkd] 87
(sink demand)@} sink activityZ} 715} B3GARE
9| @7} wh2A| o]FojXthH COo, B deel 9
3 B9 RS JABHA A, VAR B
2 Uehe 7PsAe msk lok A 32 A3
88 3l Co, ¥= 217 sink?| VS MR &
23k J7olA sinkr} E AFTE FR Al ]
sl F3d oA @dol ZAl YERITHClough et

=

" al, 1981). LI sink activity’} TS AR7), S
Foel T2 e JAEge] Yehdx] gt
(Peet, 1984; Valle er al., 1985). B=9] FIGLE
A7 BE 7R3 QoA F sink activity?} =)
FAEE A}, 208 F(Raphanus sativus var. radi-
culays-2- FFANEQ) 943 APt DEQ=
Esla B3P Aol 8 vehx] EThSage

241

et al., 1989; Usuda and Simogawara, 1998). ©]& ¢t
AT Ad= B A dido] EEAU ke =
ol 7103k S-S RS T

5. 7| =

CO, F57} A58 A AT 2159 AL
%710 el CO, B4 5ol o 38 ¥
PRl SUNETE 5T B AYdE F4
o2 FHA B A7 FHHA. ol 7l o
3 CO, ¥ ool oJgt BN L wkEl
ZEgo] @He AS2THT 2~10°C & F¢
XAl Jehdtha -, 1988; JIli, 1996). L8]l
AEEEE FSATIE sl A7istEldA vehe
HEA Brkkr 53 Fo) TASIL(Fig. 1), Brkhr
of o3k F3HA Al &ido] AA(Fg. 2, 3) HERS
THRo et al., 2001). ]2 sink®] =7] &5 sink
activity’} S7FFA ASAM Bk S0l 2% 3
FAA Hytol YslElE Aot viEIRE, A8
7} st S8 FUe) 9% BdES &
¥} sink activityZ} S7FE 0] BEAEES] i)
BESHA olFo1A QAN Bkl FHFo] Tk
57] el gebA AF2dsle] g Co, T%

FA. 150 pmol m ™ s™! B. 1500 pmol m 2 s™!
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Fig 4. CO, 559 255 M2 Jeigh @z A0 337

A P MR 25 381 T4 (Ro et al., 2001),

7] 29 0o, E5E 22 A AR 2P Ae

57} 22°C BFE Jeh Y CO, 50 ASE 2 A0 E

26°C BFEVepdicd,

Aol A2 BPHE YA 89108 H88
o, Aes] ASe QRAN AR Ripke]
& BAAPO RN BB A VP I 8
ges gyt

6. TR FNEX

BEA1E 7180l B A 254 )Rl P
AL & A7l 2jal de] deiA e, ol
A7l osh FYF AEYAEE TR0l s
5L Ao A AE] visle] B HHL
=7} ¥Berry and Bjorkman, 1980, Mooney ef
al., 1978, Sawada and Miyachi, 1974). 18w} 31
CO, ¥5 217 ASLEE NE gEisid A7zt
ASAIZ] AR J3AEE 394 FHREE
ZARE Aol AEPE(Ro er al, 2001), FUT CO,
TE X A 220hE AsAE) A 384
Her ol u Y HHexo] Hske niAlEA
veEldthFig. 4). e A8 25 23le] FUsi
X CO, % &) A&shd 3 Hyewrt 4
~6°CHEE dAstA dsditt. & o, ¥ Z79]
AT 2ol P HA2xo] Wsle] a4 I
& WX Yo} 5100, FE A B e

S7b ek AAMEA e WA 94 8
ou), BN EiRS EAR0eA JSA
AR IF PRI JAS WL 5 e
grizzio) BP0l HPEAoK: ol e 5
a8},
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