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SRMMINE COiREHHEIN Rubisco jEXEES
KEEBX AR
B OB, AL, BEB, K M, k2h, TyE, BuE

(RS2 RN R 2R 2, WERIEEES 010019)

B E. DUREBEFCHRAM, 50 AN E CO, 44 i F i A8 % Rubisco 7%« Rubisco
TEEGTE T MG, MUl CO, MFEI HAR LA L LA B OC R B i 21 i 3 0 s = A Ak
KPR PR AN S e SO 3 . WO EE R OFE + CO, & 1, 3 )6&H0% . Rubisco 114 M1 Rubisco
B VAR R 06 & HAR M, ¥R XU I, 1745 “R” L%, (RS X RUELE A RN EE A B
Whn, Aok AR 10: 00, 11: 00, 12: 00. 13: 00, 14: 00 Fl 15: 00 B35 L 22%.
7% 37%- 27%- 39%F1 28%; Rubisco 3EPEFZE 9: 00, 10: 00. 11: 00. 12: 00, 13: 00. 14: 00 A
15: 00 W2 LS IR B 51%. 69%- 70%- 42%. 77%- 61%Fl1 59%; RCA J&PEFE 8: 00, 9: 00, 10: 00,
11: 00, 12: 00, 13: 00. 14: 00 15: 00 Al 16: 00 i ELXF > ATHE T 40%- 39%-. 23%- 41%- 43%.
31%- 60%. 60%F1 54%; (@ Rubisco Jif XTG4 () HHGE M EL/N, HAFUZ 1Y Rubisco Y6 1E,
MY E1EH: @R + CO, 7] LI %3¢ Rubisco WiALEEG 71 LA MBI CO, MR, MiREta

KEIR: 7N mEiE: JIE CO,; Rubisco WiiklE: Y& 1EH

PESHES: S6422 XHEFRERD: A XEHS: 0513-353X (2014) 08-1591-10

Correlation Between Rubisco Activase and Photosynthesis of Cucumber in
Greenhouse Under High Temperature and Elevated CO,

PAN Lu, LIU Jie-cai, LI Xiao-jing, SONG Yang, ZHANG Zhi-wei, MA Li-guo, and CUI Shi-mao"
(College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract: The diurnal changes of photosynthetic rate, Rubisco activity, Rubisco activase (RAC)
activity, transpiration rate and intercellular CO, concentration of cucumber leaves in greenhouse were
studied under high temperature and elevated CO,, and the relationship between photosynthetic rate and
Rubisco activity, Rubisco activase activity were also analyzed. Main results are as follows: (DThe
photosynthetic rate, Rubisco activity and Rubisco activase activity showed distinct diurnal changes under
high temperature and elevated CO,. Compared with the control, high temperature and elevated CO, led to
a remarkable increase in values of the photosynthetic rate, Rubisco activity and Rubisco activase activity.

(2Rubisco activase activity had an effect on photosynthetic rate by adjusting Rubisco activity. 3)Rubisco
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activase activity and intercellular CO, concentration were increased by high temperature and elevated
CO;, thus photosynthetic rate was improved.

Key words: cucumber; high temperature; elevated CO,; Rubisco activase; photosynthetic rate

1,5 - WAL EA M R AL B/ N4l (Rubisco) J& NI AERE, A& 156 & V8 R GITFIR AIf
YLEECA DR (Jiang & Resermel, 1995). iZBHEAL G SAEH ) CO, [l @ IS 1 20 v, 4
CO, M1 MRAZ M BE (RuBP) F£AX AN F 1 3 — WEIR H MR, i R Ak A PRI, g e 4k
FillEH Yo E/EH (Hartman & Harpel, 1994), {HIABALBCRIRAR, RO IR N B T WHFERE &=,
IR T RSN 2 1R 25% A HLB s [R)ES #5 PR B R A 2R BEM ] Rubisco Mg, HiGfb#&
Rubisco 5 T i 2 I BEAL T 2535, IX 46K 2248 Rubisco & BRAEIVEDIE G R B £ (KE 4%,
2005). AW N HAR I e Rubisco it IOASAL A, JEHEDN Rubisco 3 T B Al fig
Lj Rubisco Ji5fbHE (RCA) X (FEA4 2%, 1996). Lt ZAEWIT, AL IAN RCA Gk
Rubisco #&#5 K BRJE ™ 2E Rubisco-CO,-Mg® T3 Rubisco, Bl RCA ol T H 5 BERR B o 46 &5
PIAFUZN, I HBAR T A 25 F AL T 75 221 COL IR FE M 2E T Rubisco fdtE (TS 4%,
2002). Wi, HiMkAA N Rubisco W4t RCA fITHEAL A fE L B0 H R A/ n 4% v, B Rubisco
TERLIAAR N G PRI T RCA X B E A (9T 4%, 2010). 35 (Cucumis sativus L.) 7 &k
Z B FDGIR SR h PR e, SR KR (EEH 48, 2012), [ e g e g ok &
KoK, dEMLIRMAE S, ARRZEEZE (FE4, 2002), FEG=RAGRTF. AR,
XT3 ICK B, Rubisco i&TESs i CO WRBEIIR N m (T-HE4 55, 1997; M55 4%, 1998).
Joseph 5§ (2008) #&tH, BHHE CO, WEEMTHE, HPGHEH M EIGRESEMm 5 ~ 10 C. CO,
TP TF v AT AE T TR S Cs MG E A, BB IN T CO, % Rubisco Wl 4507 15 35 4 N T 32 i
FRACHE s [R] IF 3 I A0 G IR i 1A A MR, 1998) 0 {HAF K38 I RCA & ity =1 CO,
WRE R XF Rubisco LG A1E TR HRER D . ik, AR LIRS 53 TR RL, WFFE i
1 CO, R JE R 3 TG A HARB AR L A3, LUK Rubisco il RCA 7E 6 A HARL I, Mifi
Ay e it 2 U 2 R I e A R B R I B S AR R AR SCRF o

QY 2R SRS DARES

1.1 AR 5%t

BEGETCh 83557, M SMEFFMIN ENRNA,

W T 2013 4F 3—7 76 St RO RS2 ae 3 i DGR = b 7. 3 0 27 HEERE 1,
Bl AR R R SR /AL B W k. 4 H 14 Hig#:, 5 H 7 Hoehi.

RIS W5 NHEAT, &AL R SRR e AR TT, A T, W 4 AN bs. R
M+ COy MR + COpv RIS . FEANEHBE 1 ANRX, AAXHRA 16.5 m®, R 3
WHE . RHXUTEERSE:, 178 50 cm, FREE 30 cme 5 H 21 HIFGAEE I CO,. 4% A0 BE ELAKHRAE
k.

i + COL BRI A B AU I (R RIEEIAS] 40 ~50 'C , 4EFF4~5h), [FI
AR 4 I R CO, (1000 ~ 1500 pmol - L),

HURL + COp A B 4RI VR L CO, (1000 ~ 1500 pmol - L™, 4K 7: 00—11: 00 fel#li,
11: 00 FFAGTUBA, 12: 00—18: 00 2JEUA, JBUXIN I CO, It FH &, 18: 00 2 Ja RIUH ML
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PR

AL EE s SR A AASBUA IR (R IR S 40 ~ 50 C, 4EFF 4 ~5h),

X HEAREE . RIUH MU BEAK, BPRER 9: 00—18: 00 X,

CO, Tt 775 RS 2 8840 i B R AT BR A w) A2 = 1 AT B A A R AE 2838t CO,, FLIR
P& S o R IR TR A B 77 A2 COLv NH, &I B RGEFR 2% NH; J5 it CO,. BERIAH 4 ¥k CO, FH K 4E
FRRRPTREVRIE, W 22502 7: 004 10: 00+ 12: 00 il 14: 00, AEA A 4R A TN 3 ~
5 kg BRIRANE, Wil + COp AHIAE 12: 00, 14: 00 i) “SALRR AR TIN5 ~ 7 kg BRIR% L L
FH Rk 2R 7 COL WL .

TAEE A HRIEHR ARSI 3 d (6 H21 Hy 23 Hy 26 HD, 7E7: 00—17: 00 [Hik
ATHREFRIE .

1.2 MWEMBSMNERZ

AR BT RO KA AR R T RO e K, R B R R A (2001 (W75
TEELH R, W0 ISR BT . A COL BRSO 7. 144 21, 28d, JAEFREEIE 5K,
BOPIE . B TR S AR Sl s COL PR )S 30 d, &AL REHLEL 10 4 K/ E— (13K
HEATI 5

WRE COL R H Ak AL RUHERUENY R A FR D7 4F 2 5] A2 = e “ A FHIE 7, e Reig el
RS (6 H21 H. 6 H23 H. 6 H26 H), T 7: 00—17: 00 [H3E1T 52 H 5E

Wl AR (P ZIEHE (To. M CO W (Cp: HZERE (JRUEE) PP-Systems 23w A4
FEH Ciras-2 BOEHAL, T 7: 00—17: 00 ZEECP ] IhAEM:, A6 1 h lE 1 K.

Rubisco ii 15 RCA W& TE: BI T &N P, M, SRS T, ARl = 5 /R 0.2 g
B T T, I 500 uL GENMED 2 ( LA SEFE IR B 25 BT IR A R AR, RIS,
WEIR Y, oIS, o il da R g A S 5L R B 2 BHE A R =) A2 7= 1 GMIS16015.1 il 71 £
GMS16016 7515 B T Rubisco 1 RCA, 2 G N KM e e AL GREH 25 °C, K 340
nm) Flle [F, MR e AT &, THE RCA 5.

H Microsoft Excel 2007 A4 5 AT AL FRAE R, SPSS 17.0 F1 SAS 9.0 K AF#EAT ST 34T

2 HiIR5 0

21 SRFMMINE CO,AIEHYEEF CO,RE HT{L

AN B H AR ARLE 13: 00—14: 00 IA 2Ry (B 1), 7E 11: 00—12: 00 Z [Al3 A AR 4L
PR ER AP R OT B AR REAE 40 ~ 50 C O IRSIAY 4 h AL, JAR] TIREGEK . HR A EAE
R B PR FELE 26 ~ 31 Co il 5 IRAFRAERE R 9: 00 USRI 2 5 3

H1 1 2 BI%A, H TR0 AR YRR A E TR T T ORI CO,, 72 R AT CO, LAY,
4 AT COL WRBEIEAAT[E], T LLIAF] 500 pmol - L 2247 . COp MNE 4 (1 e il 1 YL b 71,
8: 00 ZeA7 ] LUEFRREESK KA 1000 umol - L' LA L, 7£10: 00 2 11: 00 2 [A] CO, ik A B ek
i, ZJa2etgu/, PRt 11: 00 USTFEER, Bl CO, kg R, (Hil 17
12: 00 F1 14: 00 Jitifi T COy, 12: 00 ZJGWIFFUEAESE . ARBEAT CO, IN'E () Erii AL BEAIN AL,
TERIR 7: 00 BIAR B KAE, ZJRBHb%. FE, BT COy e S5ARAT CO, INE AL BEAERER
8: 00 LUJi COy W5 22 7 i %
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60 -

50
—e— X}H& Control
—a— ¥R + CO,

Normal temperature + CO,
—a— i High temperature
—x— R + CO,

High temperature + CO,

40 -

KA BEC
Temperature
4
f=1
T

20

10

0 1 1 1 1 1 |
7: 00 9: 00 11: 00 13: 00 15: 00 17: 00

W% O’clock

1 SRfNE CoAERE AT
AR 2 AN [R) 7 B R R AL BE IR 2 5 2% (P <0.05). T,
Fig. 1 Diurnal changes of temperature under high temperature and elevated CO, treatments

Different letters in the same time mean significant difference among treatments at 0.05 level. The same below.

1800
g 1500 ¢ —e— %} Control
= % —=— ¥R+ CO,
=] [
g_ % 1200 Normal temperature + CO,
g % 200 F —a— i High temperature
S —x— iR + Co,
{'§L 8 600 - High temperature + CO,
Q

300
0

7: 00 9: 00 11: 00 13: 00 15: 00 17: 00
W% O’clock

B2 SEMME COEM CO,RERTEL
Fig. 2 Diurnal changes of CO, concentration under high temperature and elevated CO, treatments

22 ERFMMNE COAEMEREKE. BRKREHFI
fRrtk + COy ANFRI L + COy AR I 1) 38 VR 5y < BRI T A H 3 = R U =3 B 35S
X (3R Do HpEpk + COy AbBE & & 70 A LE XS BRI I T 70.0% 38.2%H 23.1%; #i + CO, &b
FRECH 3 B0 T 30.0%+ 9.3%F1 9.4% o 17 it AL BRI T R, EU X R 20 ) FRAI T 32.9% 25.4%
1 12.9%.
%1 HEAME Co,LBREMKE. HERSANEE

Table 1 Stem height, leaf area of cucumber and weight per cucumber under high temperature and elevated CO, treatments

Ab P H 3 & /em PRI TR 1 4 e /em” L) \Wris=v/
Treatment Increase of stem height Increase of leaf area per day Weight per cucumber
XJ ¢ Control 3.53+0.86¢ 7.12+0.78 b 19495+ 4.64 ¢

i+ CO, 4.59+0.74b 7.78+0.71b 213.24£5.01b
Normal temperature + CO,

il High temperature 237+0.56d 531+0.74 ¢ 169.77 + 5.66 d

Fri + CO, 6.00+0.68 a 9.84+0.96 a 25746 £4.01a

High temperature + CO,

i FSIAFE R R AR B A 25 3 25 (P < 0.05),

Note: Different letters in the same column mean significant difference among treatments at 0.05 level.
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23 EIRFME CO, MBI ENM K X ES4F R M
231 #rL®F

ANFIAL R B IO i A 2R H AR SRR I - =il + CO, > Wil + COp > XTI > i
(E 3D il + COy HlL + COp FUGT IR B I J ¥ A5 0% H AR 3 o0 i 25 . il A 5
g2, S + COL A PRI & TR, 78 10: 00—15: 00 Z [ 25 W3, 3l T6 i 22%.
47%- 37%- 27%- 39%FH 28%. (il AL 5 0T FAH LU AEARER 8: 00 LUJG 225+ 2 %5, 10: 00—15: 00
Iy M T A 45%. 46%- 53%- 47%- 54%F1 65%. W] R BRAR T s &R, H il & mk
[ COp AR 5.

30

w2
wE 2 —e— X} AR Control
L E 20 —a— ¥ + CO,
g 'E': Normal temperature + CO,
;g; «i 15 —a— Eii High temperature

3 —— i + CO,
ﬁlg é 10 High temperature + CO,
S
& 5T

0

7: 00 9: 00 11: 00 13: 00 15: 00 17: 00
W% O’clock

B3 SEMINE COABMERMFEXSEREEN

Fig. 3 Diurnal changes of net photosynthetic rate (P,) of cucumber leaf under high temperature and elevated CO, treatments

232 Ak

BV HEAEYI K 53 CRUE 16 2 22280 ), & SREOE R LR D) GR R, 2011).
AN Ak B (1 35 I 2 R AR (b B el 2, 08B M ERAE 13: 00 (&1 4) . XD 251 4 HIBE
FULRE (0 LT, AR AEAE 1 AN ORI, B O, R A R CT5R 45, 1998).
M 4 FTLLE il + CO, R + CO, ZEIE T2, 75 16: 00 B A [H T, IXATREL 15: 00 B
AR LA, ARG, IR COL MR LR, AUk hngs T2, ks 17
EUENIENE S P

25 r
T‘.” o 20 %} H& Control
EE Wil + CO,
= é 15 b Normal temperature + CO,
E _a HiR High temperature
=& 10 | il + CO,
@ E High temperature + CO,
250
i

0 1 1 1 1 1 |
7: 00 9: 00 11: 00 13: 00 15: 00 17: 00

W% O’clock

4 HEBRMME CO MBAEMMH FFBREALR

Fig. 4 Diurnal changes of transpiration rate (T,) of cucumber leaf under high temperature and elevated CO, treatments
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233 Jald COyiRE

TR AN AL E C; fE—Rrh 25 s, /R X RITH “W” Rt fbigds (B 5. G
WG P, HIINaR, W[ ERZ 1 CO,, BUE CEW R R BEE P, “/FAR” BHgEs i B, 5 PR
LA AR EFA . il + CO, PRI + COp AR 4RI F U TE) CO, 3% 34 i T i At R
b, HEn + COp AR FE RN N A BRI AR R K. S+ COp Ab 35 %) A L 7E
10: 00—14: 00 Z [0 =B,

800
~ &
=, .S
e =
g % 600 I —e— % Control
53 —a— HiE + CO,
\E/ SN Normal temperature + CO,
= 8 400 —a— Eii High temperature
¥ & —x— T+ CO,
o= High temperature + CO,
8 200 | ?
= g
BE
0 1 1 1 1 1 |
7: 00 9: 00 11: 00 13: 00 15: 00 17: 00

W% O’clock

5 SRMME CO,MIBMEMI FAEE CO, REBEK
Fig. 5 Diurnal changes of intercellular CO, concentration (C;) of cucumber under high temperature and elevated CO, treatments

24 BIRFAMNE CO, A EXE KM F Rubisco ;&ML K RCA & RIS NG
2.4.1 Rubisco &M

ANFI AL B 3 IO |y Rubisco 7% 1 H AR A6 [R50 G i H AR a3 —30 (Bl 6), 5tk
MR R A . ARIR DN, BVARILY: Ml + COp > Wik +CO > X > &, Hw
i+ CO, L + COy ALY Rubisco W& MHEIH 2 & TXT L, 75 9: 00—15: 00 2 ZER 2%, 7l
TR RALEE 51%. 69% 70%- 42%- 77%- 61%F1 59%; 1 fryifd AL R 55 % HEAH LLAE 8: 00—16: 00
2R ZESR R, AU T A 26%. 30%. 31%. 23%. 33%-. 26%-. 52%-. 58%F1 66%:.

1.2
_ﬁ'g 1.0
g %} H& Control
i, 0.8 R + CO,
= Normal temperature + CO,
=] o .
g 0.6 Hi# High temperature
= i + CO,
é 0.4 High temperature + CO,
=}
g 02 f

0 1 1 1 1 1 1 |

7: 00 9: 00 11: 00 13: 00 15: 00 17: 00
W% O’clock

E6 SEFME CO,MEAMFHMM K Rubisco iFHERATEL

Fig. 6 Diurnal changes of Rubisco activity of cucumber leaf under under high temperature and elevated CO, treatments

242 RCA ZFH
ANE A PR A TR B RCA i M H ZZ 4L [F] Rubisco Wi PRI i3 —3 (& 7), {HEL Rubisco W5
PGB8 1 H AR A e H B A4 e () s . — 26 SRR IR - =il + CO, > il + CO, > X >
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. B+ COy R + COy RN ALEE K] RCA M H AR 14 S X0 i 28, =il AR BE ) RCA V%
PEHA R g i 2. =il + COL AbEE[Y) RCA J5 5 X HUAHLLTE 8: 00—16: 00 2[R 2% ¢ i 3%,
SR T 40% 39%. 23%-. 41%-. 43%- 31% « 60%- 60%F1 54%, i iy il Ab FE X A L AR
9: 00—15: 00 Z (A =SR2, /2l b K 33%. 43%. 37%- 39%- 50% - 60%F 59%.

0.05

0.04
—e— X} HE Control

—a— ¥ + CO,

Normal temperature + CO,
—a— Eii High temperature
—x— iR + CO,

High temperature + CO,

0.03

0.01

RAC/ (umol - g* - min!)
<
<
IS

7: 00 9: 00 11: 00 13: 00 15: 00 17: 00
W% O’clock

7 EEMMNE CO MEARMH RCAFEHAER
Fig. 7 Diurnal changes of RCA activity of cucumber leaf under under high temperature and elevated CO, treatments

25 SmRFME CO, B ENITFFENXEREE Rubisco & XS

ANA] AL BT SO F 36 A3 % H A8 46 5 Rubisco 7EPELL A RCA SEVEM S48 (£ 2) FKMH:
ANFEAEFRAAE TS Py HAZ 4 Rubisco Jif 1t HAR 2 [H] 20 2 35 IEAHOC, 5 RCA JE ¢ HAR L Z 7] 5
W A OGS 1 5 MR CO W FE H AR AR DG I I A i + CO, AbFE 5 3 A G Wil + CO,
G FEARBE B AR OC; R AR B VAN AH O o

ANF AR BRSO J Rubisco W51 5 RCA WG PEAH G0 (3R 2) RW]: Rubisco 3Pk HAL Y
RCA 51 HARAL 2 (A1) B W EAH G, DOGAREZ RCA W) HEEWE/N (R 2), X
Rubisco ¥ 1 X G T8 2 52 0 i) AS & 15 Rubisco v, M2 Ya & 4E H (S5meate 55, 2001).,

x2 BRFME CO, LEERM H% XA EES Rubisco [FH R RCA FIEMIE CO, KEHXRHE
Tabel 2 Correlation coefficients of photosynthetic rate (P,) and Rubisco activity, RAC activity,
C; of cucumber leaf under high temperature and elevated CO; treatments

K ZH Correlation coefficient

AbEE Treatment

P.-Rubisco P.,-RCA P.-C; Rubisco-RCA
%f i Control 0.837" 0.775" -0.467 0.789"
HL +CO, 0.912" 0.618" -0.564 0.770""
Normal temperature + CO,
{#i High temperature 0.941" 0.712" 0.132 0.886"
Sk + CO, 0.961"" 0.675 -0.721" 0.745™
High temperature + CO,

*P<0.05; *P<0.01.
3 B

31 SRFMMME CO, MENMF XS4

HROGE AR A B RIS T VI (REREE 48, 20100, ARIRETREY]: il
I COy ALH M e COp ALBEMI TN Fr Py HASAL XU 2k, r Bl HBlmes



1598 P S "3 41 %%

CRRT LG C HARME R R AR LRI W B H IX S RERAESE (2010) £EJE
W BRI EE AN — B il A F R Py B 2, U]l BRIy Y Py, XS ST AE
(2013) MRRIEALL. [A, ARERETR AT UG e Sl 460 T, s COp R 5 1 3 I 7 i
8] COL IR, e 13N K4k Py, FFRIESR M T /PR I BURDE SR . i 2l 1 it A
BNy AR H Py RS, AR FINE COp ALHL5X B A il R AR P iy, (R B
FERE - INE COy T MR RIS AWFTURETR 1, CO AL G R [ CO, WA i b 1
Thi B v WAL, 1998, [RII B COL W EETH a1, KA &A1 I B i L 25 9N 5~ 10 °C - (Joseph
& Leon, 2008). ASAM 4R 52 AH—B, FH CO, AN RA W EIER, RN £2 5 CO, W BRI
JERI G383 A IR EELEH A COL e BORWISE . DAL, FE il 451 R8N CO, MR, WA
EER SIS VING DaNiib e (B2 PN TR DI NV N

32 @R, ME CO, &M TH/IM F# Rubisco X X& BT LHIIAT

Rubisco &4 T GA B IE JE AN G B A AL AN I 10 AH SO SO BB R A RS S AT b, e i
AR YOE PEE I, LA AL OCERE (HF55E, 20000 ARWFFTHRE—PuEsE, K
I 1#) P, A1 Rubisco & P BAT B 2 1A HARML, I HARES—3, X524 TPI55 (20060 7E/)
Z BRSO RN, 2 AR IEA DG, I, fEIE IR AT, A ER RS
YT Rubisco ¥5 £ (Monson et al., 1982; Jordan & Ogren, 1984); gl CO, 5 O, IR ZEHI & H
FSEM Rubisco 3 PE5R 55 CHH 759, 20000 AWFFTE RS, Hil s s CO, ARREfK 3T /i Rubisco
TP Py TR I, U I R R A S CO, BB IE N L IR] CO, B2 F Rubisco %4, 214
HeEVEE AR (HFFHE, 2000); il AL INH i Rubisco Wi T P, H A2 (34 2t B i 25,
i HAE B SR TXH, XA RS i difl 7 Rubisco WEME (4RI 55, 20100, DL SEEERE
e SR (BOKSCHIBRREE, 2004) 4456 TElt. N COp b33 INH: Jr Rubisco 3 1 42 K]
W TR, I H TR INE CO, &R, X5 En i T BN 5 A AR A O (B 4), B
HRMER INsE, SR CTam 45, 1998). Rk, miL. E CO, &4 FHhn T fula
COy, WRPEP/D> T HulE] Oy W BE, MTHGHIN T HElE] CO, 5 O ik fE 2 72, $&/ T Rubisco 3G, 5%
TOUEEN.

3.3 EIRFIMNE CO, £HT &M A A RCA % Rubisco SRS HT{LATIET

Rubisco Wit (RCA) & —Fiizdmtd LA H, & ATP )25 T I Rubisco Mg L5 4= 2
WEEI CO, (10 pmol - L), Mg> 454 /% ECM  (Rubisco-CO»-Mg®") =I0E AW, Mifiik 3l K
FECFRRE, RefBRBERRBEAT Rubisco W& IEMHNHIMER, 1AM A2 Rubisco 14> FAEAE (= T05 4%,
2002). AWFFLEE Ri—DR W AR RCA 5 Rubisco HAR MW FAHC. Uil Rubisco
TERLIAAR A G PRI T RCA X B IE A (ERTE 55, 20100 AWFFLE R o AFRAEFE RCA
O E R AR ) 5 B3 EARE, ] RCA 7 Rubisco W1, MM &M . [
AT 45 B W], RCA W HAS LI 04 b Rubisco W P AN A 18 2 (1 1 AR A, s 068 H 30 P P 17 s
G PR RS T, AR ARG A NI T PRI A4 . Rubisco ¥ A4 I8 i
Rubisco Jif £ 52 M 6 G 2 AL, B0 3 A 4IRS DL R, Rubisco T A0 B S 11 14 54, $2 = Rubisco
PR LA AL R R E ST, Rubisco WEALEEE MRS, FRK Rubisco ¥& 1, fH6G MR 4ider—
SEMAKCE (Fo %%, 1998). HHRIESE (2001) MWK, 7E Rubisco yHILEEMEPERACEE LT,
AR T 35 CHE, BERET R R LI (HRETFE 35 CULL, Seadiiel R, AR5
HE—DUR SE miR AL PR A AE R, RCA WGP AR T AL (& 7).
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3.4 BBFME CO, £MHTHENM KA RCA FBa[E CO,KE X A& BT LEAT

FMEMESE (2001) E/KFE _LIMAEFTE M, T Rubisco 7 ALMA @ L 75 Rubisco 7if X 4
TCRAAT Y, RIAERI] COy IREIRKNS T, Rubisco JiALEEE 77 (T B AN IR /K R G
A, BENR CO, MR, JeA M ZpE Rubisco Ak BT 774w iy L TH e B e ok,
SUAT [R] I B A% i i ] CO, ¥R BE ARy Rubisco W& AGEEE ) A4 REk 2R S Gl . —RIGoL T, 5
JRRA) CO R EER (B 20, PR fla) CO, ki (Bl 5), 1 RCA #ETEEUL (B 7), Brik
FEAHRRE (B 3D R HNIME] COLIREIRMG, Toie RCA W& Sk, Jaf MRk, Fit,
Fid COp E 44N, FUREEF G Bt GRedie 55, 2000); [FIE, 4580 7 i)
CO KRJE, A efdZ T,

p=

4 Hip

Frl Rl CO, JNE AL FI & 2, #2555 7 Rubisco VWHILERMIAGHERILIE] CO, WAE, Mg n T
Rubisco i {E, fAOCAEAR LI, Ml 2 il S s N m - UIEE 1724t
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