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HAEXERAW P —SHEEBTTHR., XBRARENT H AR L KB RuBPCasels .
RuBPCase/RuBPOase & #: HLE M & A KA, MAZKBHERL 159 #7805 19 RuBPOase % ——
#, ZEBRELMIEE. EPRER AFPRERSKABERNEENEHRTHEANE. o

RuBPCase {EHMZ B E/LMIE 54 SRS ITHRN, SF %W RuBPCase I 54 HRE

EHXRE, HXEHN0.768; MIBREAMMEESHEHBAMRX, HXREY 0.834; HWEY °
58 0 =0.05 TEKFE.
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STUDIES ON PHOTOSYNTHETIC CHARACTERISTICS IN
RICE HYBRID PROGENIES AND THEIR PARENTS
. SOME ENZYME ACTIVITIES OF CARBON
METABOLISM IN LEAVES
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Abstract Some enzyme activities of carbon metabolism in leaves of two rice hybrid
progenies and their parents were compared. The rice hybrids used were Qingyou 159 [from
Qing A(® )and R159( 8 )] and Guangyou No.4 [from Guang A (%) and Qinglivai
( 3)]. It was found that the activity of RuBPCase, and the RuBPCase/RuBPQase ratio in
both hybrids were higher than those in their own parents. The activities of glycolate oxidase
and RuBPOase, the photorespiration(Pr) and Pr/Pn ratio in both rice hybrids were lower
than those in their respective parents. Statistical analysis showed that-the photosynthetic rates
(Pn) were in postive correlation with RuBPCase activity (r=0.768), and in negative
correlation with the activity of glycolate oxidase(r=-0.834). Both correlation coefficients -

0

were significantly different at p=0.05 levels.
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KA ARG ARFA R CO, M HO REBRBKLEYERRLERIYNERE. C,
HYIH Rubisco (HKERHE -1, 5- ZBEBURILES/ AR ) BAGBORRIEIR R BT — 1 K 8,
BB K/ CO, MRLRI A EERERA, ERABELHEYHFHREEAN. 5—FH,
Rubisco XNEEEEAASRE, EARFKFHT, RUEASMEAFEREANNEERR I Z 41 E
HP. AR EFFER, Rubisco AT RuBP MEERRRIER, FEHE P ERIMR, LM
BRELHEMEMABNENT, 2L8MER, B CO, #\AEN, EEFRIEHT, HIER
BRERBHE CO, HXAEE CO, 1 25% ZA, ERERERY C; EYLMFRERH CO, B S8 F
FrE B CO, & 25-50%";, ZMRAMMEES P RMXEK, WRAMHANEHIERE
PERERITEYE, TR R YL A H AL 40— 50% BL LY, ¥R Rubisco M ¥ # K Z BB A AL RE K9 15
HEHEXRIEYHSER, CAHFS¥EELIEMM ‘% R"Rubisco, B BAE A Xt 19 R
FEE S I, SRR ALR BLIE 5 0 R B IE P Y LR R AU

REABORAERRFHER, REASRY, RUHDEH A X CO, RAFMBEEH
BREH. RIMNELMERKBUET A LR RKES. BTFERENEIASRRUEIR
THEAXRAK, BRARFMLRIY T2 88 rk 5 BB b 89 — 8§35 ¥ (0 Rubisco. ruBPCase
#E# 5 RuBPOase L. ZMREAMEEEAFR)ERXKBREFAREFEER,
HAFAHRAEN, EATR2ERABTRAZKBEARFZ ANEGHENER. FXHE
XHEHBIREGR.

1 Ay %

1.1 ##8

B R KBRESR: FF, HI8159, BEAF A, LARISY, #FF, JHRES, &
AITA, KABENE. GRAETRNED, BAXETER, SEATEREEE. AN E
Boheert R R BF R A 2.

1.2 A%

EORSBHIE % Bradford? H BB EME.

B -1, 5- —E$RE L BE (RuBPCase ) B MME KR, %i)&m f 4 6 06 BE
Rk, 2 g KBH A MEEABE, BMA 10 ml 0.1 mol/L Tris-HCl 2 b ¥ (pH7.8, A&
2 mmol/L EDTA), ZEvk LIREHE, NWESA T, BETA%RE LI L 12000 xg B
10 min, L MWED MREMRME. BOLERK S0 pl, MARKMBE®B . BEWH 500 pl
0.1 mol/L Tris-HCl (pH8.2, M4 1 mmol/L EDTA, 0.5 mmol/L NADH, 10 mmol/L ATP,
20 mmol/L NaHCO;), 300 ul B G- BB H MMM 3- BRRH MR AN, 1:1), 120 ul
K. BREUMA 12.5 mmol/L RuBP 30 pl i, 7 340 nm HKLARERKEL. &
REEAE 1 ml.

B -1, 5- BB N EE (RuBPOase) FHEMME K Kung O A BBRE, BRY
FEZ 2.0 ml R JEARF AT, RRWK 0.1 mol/L Tris-HCL, pH8.6, & 3 mmol/L MgCl, #
15 pu1 25 mmol/L RuBP, B4 FE/E, MA 20 plHMERBFHRE. REEEREMER



70 PR Y F R B5H

MABBYIELEREL (L4 40-60 s)itH.

ZHREARERNME KM RFEREE ME, B2 g AR AR T iR,
B AR, B 0.1 mIHEBHE, WMARXZ 1 cm WAZEHAHF (WE 0.3 ml 50 mmol/L
HIERERZERE, 2.5 ml 0.1 mol/L B¥RRZErPH, pHT.5), EABELEI YT EWZE 324 nm
KB BEEE, ENR IR AME; BRI0.1 ml 50 mmol/L ZEMABBMA LLAHESIR N, &
30 s W—KEYCEE, 38 3 min. ,

XAEASKER 7 827 nE m’s” IR T x4 e Ak 2h it i+ A3 L1-6200 Y6 & 1E A
WA ERAETR, SMRERNE 10 Ak, BUFYE.

2 KBER

2.1 FILKBRIFEXALPERER :
ME IRATUEH, ZKRBM A B RRT LM RELB/N, PR R T R E

FAME, FHERKRBEEFRSAEER HLEMST IR,

%1 RIKBREENEFRERMNEER/ KA TR ILMAG LR

Table 1 The comparison of photorespiration (Pr) and ratio of photorespiration
to photosynthesis (Pn) among rice hybrids and their parents

- o8 PR FIFR ) Ho A
Material Photosynthetic rate Photorespiratic:n. Pr/Pn ratio
(CO; pmol ms")*  (CO, pmol m’s™)
# A (Qing A) () 10.79+ 0.10 442+ 0.06 0.4096
#{L 159 (Qingyou 159) (F,) 12.81+ 0.12 429+ 005 0.3349
RI159 (8) 8.98% 0.11 4.60 0.06 0.5122
I” A (Guang A) (%) 9.38+ 0.13 489+ 0.04 0.5213
J{EME (Guangyou No.4) (F)) 1109+ 0.10 4331 0.05 0.3904
#AE (Qinglivai) (3) 8.19+ 0.07 441+ 0.05 0.5385

P-#% + SD, Mecans+ SD (n=10)
*SIEMR I8 E I FMR L

2.2 FZKBRFAEA Rubisco iFHE .
MR, B2HRE), #ZEKBHEIR 159 # RuBPCase E #3988 &/ T H W%,

RuBPOase F& ¥ B K FHXE; /7R U S # RuBPCase EHRHE T HEHET X A,
RuBPOase & #E MBS F HARME R AF AL, KPR KBRE KA K RuBPCase 15t

{54 RuBPOase 151,
M RuBPCase ¥ 5 RuBPOase 3% #: 1 L8R B (E 3), AR KERIABLHF MR,

3 RuBPCase/RuBPOase iE#: LB FHE A¥AE, RAWEMERKLY.

2.3 ZRABREFHZIEBRELEENE
KB Z B A AR TE 4 9 BAR T HXGRME (W E 4).
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Fig. 1 The Rubisco activity in Qingyou 159 and Fig. 2 The Rubisco activity in Guangyou No. 4
its parents (means, n=3) and its parents (means, n=3)
A: # A (Qing A); B: ¥{E 159 (Qingyou 159); D:J" A (Guang A); E: J”{£ 8 (Guangyou No.4);
C: R159; [J RuBPCase; B RuBPOase F: #73% (Qinglivai); (] RuBPCase; B8 RuBPOase
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HHEMIE (B3 9 W52 10 UK A9 - %0
Fig. 3 The RuBPCase/RuBPQase ratio in hybrid Fig. 4 The activity of glycolate oxidase in hybrid
rice and their parents rice and their parents (means, n=4)
A:# A (Qing A); B: H4£ 159 (Qingyou 159); A:# A (Qing A); B: #{£ 159 (Qingyou 159);
C:R159; D:J~ A (Guang A); E: J"{tN& C:R159; D:J” A (Guang A); E:J"{LFUE

(Guangyou No. 4); F: #X% (Qingliuai) (Guangyou No. 4); F: /A% (Qingliuai)

3 Whig .

# Wittenbach! sif /)35 it - % 4> 4= 3% 1 8] Rubisco A BFFE A%, Rubisco I b 3% 7 M F—
AR RMXRER, BInA o RuBPCase 15 /1 5 Rubisco BB SR LR EMYE KBS
R—AH¥. MRuBPCase i H 5HAEAERME, XA EAEES Rubisco & R/ATLM
RAME RS, W RuBPCase B 5 X AEAERLREY. RINWIRABERLEN. A
ARMEEME A ERN KR, H RuBPCase # HIEE FIHX3E; RuBPCase HLiE 564
ERERMEXRE N r=0.768, XULW RuBPCase EH 5H 4 H K AIH — & M IEH %
XER, BXABEESERATHELFEEZ — TR b FHIARE%A &K RuBPCase &, %4
RIFE AR Rubisco SR ERUMBEUEHAERERLEE X R, XWREHTHHHE
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FrERR Az CO, 4 [E B T MeA7E ik M =B SH RZE PR A M4 H7 B BT Al R A iR 221,

i F Rubisco XU AERE, FIRARMAFMER R, FERRIBR, HNLLMBER
ﬁﬂ&c%,%m%ﬁﬁ%ﬁ$.Mﬁm%ﬁ%%%%ﬁn%ﬁ*ﬁ%%%ﬁ%&mﬂhmﬁﬁﬁ
Tﬁﬂ%,%%%ﬁ*ﬁﬁﬁ%éﬁmﬁﬁ*?i%ﬁ@lﬁﬁ%ﬁﬁ&,ﬁﬁT%W%%E%E.

¥4 1% &4 1 Rubisco f iR MMM M A B R AR R B 45 BT MR KBH
RuBPCase i&#£ 5 RuBPOase W tE 4 L@ A&, RAVRBRME, X LA A 1 4 38 K 7B
WAk 2 BLH BB CO, [ 4L E 2 88 1 AR X R A B PRI

EﬁﬁmEWETw¢ﬁﬁ@ﬂﬂﬁﬂ%%éﬁ$ﬂﬁﬁﬁﬁ$,%%ﬁ%%é#ﬁﬁ$
Em*ﬁﬁﬂ,ﬁﬁﬁﬂﬁﬁ,W%Zﬂﬁ%%ﬁﬁﬂ%B;@ﬁ&ﬁ%&:%@%ﬂlﬁﬁ
ﬁ%ﬁﬁﬁﬁmmﬂkmﬁﬁﬁﬂﬁﬁﬁ,Rwﬂhwﬁﬁﬁ,Zﬁﬁﬁ%ﬁﬁﬁﬂ%@&ﬂﬁ;
&ﬁ%ﬂ%%%ﬁ$ﬁ%*ﬁﬁﬂ’ﬁﬁﬁmﬁﬁ.@W?ﬁ%ﬁ%%ﬁ*ﬁﬁﬁ%$&ﬁﬂ*
ﬁﬁﬁﬂ%.%%ﬁ$ﬁﬁymﬁﬁmﬁﬁ.Zﬁﬁﬁ%ﬁﬁﬁﬁﬁ,%ﬁﬁﬁaﬁﬁﬁ%ﬁﬁ
ﬁ%ﬁﬁ%m.%ﬁﬁ%ﬂﬁ%%ﬁﬁ.ﬁlﬁ@i%ﬁﬁﬁﬂﬁ,Zﬁﬁﬁ%ﬁ%ﬁﬁﬁﬁ‘
%#ﬁ,ﬁﬁ%ﬂﬁﬁm%ﬁﬁﬁﬁﬁm.*i*%ﬁ*ﬁ%&ﬁﬁﬁ%ﬁﬁﬁ%iﬁ?ﬁﬂ%.
ﬁ.Zﬁ&ﬁ%ﬁ%ﬁﬁﬁ%ﬁWﬁ¢%ﬁ%ﬁﬁﬁ%§i%2m2ﬂﬁﬁﬁﬁ%,ﬂ*%ﬁﬁ
0.729. ZEMEALEENSAERAERZ AAFESIN UM%, HXRECH 0834, t WK%
£W58 =005 Kk FLHNEE. . _

ﬁﬁ—%ﬁ%%%ﬁ%%ﬁm%Qﬁ%ﬁ?%%ﬂﬂﬁ%ﬁ%mﬂﬂﬁﬁz—m,Eﬁ%
WWW%%E%TFE%ﬁ%&ﬁ%,E%ﬁﬁﬁ%ﬁ%ﬁﬁ%ﬂ%.#ﬁ@%ﬁ%ﬁm.%W
Eﬁﬁ%ﬁ%%#T,ﬁﬂﬁ%%WWWE%%$%%%ﬂ%%ﬂwﬁ§ﬁ%ﬂﬁ%%ﬁ.ﬁﬁ
ﬁ%@MHmEﬁﬁ%#T,ﬂﬁﬂ.&ﬁﬁ.%ﬁmﬁZﬂﬁ%Mﬁ%&ﬁﬁﬁﬁﬁﬂM,W
ﬁ&ﬁ%%ﬁ%ﬁﬂﬁgﬁﬁm.EE#%E%%WT,EW%WWﬁﬁE%M%PMMEW&
TC%Wﬁ%ﬁ’ﬁﬁ%%ﬂ$.ﬁMWﬁ%%%%%%ﬁ*ﬁ%%W&ﬁ$%ﬁ?ﬁ%¢,
W%W&Qﬁ%#ﬂﬁ$%%ﬁ%iﬁ?ﬁﬂ%,*?ﬁ%ﬁﬁﬁﬁﬁ%ﬁﬁﬁﬂfﬂﬁ%
¥R, MEH—EHR.

XXM

1 Chang L W, Lin K H, Yang C N. Manifestation of hybrid vigor in rice. J Taiwan Agric Res, 1971, (4):8—-23

2 B EAEARRBOEARREER. NEX, EER, FEREAL. YA FERSE— RRSWR, L
B, 1995, 125-137

3 RE%. RMRSEABRRMMRR. XAHATRER, B=EK. JEE: Bz iRaL, 1984, 160—171

4 BRRER, OIS, LPRHSUER. MWAERMEER, 1984, 0)5-12

5 S, RXM. Rubisco MATFEWE. MEH, EET, EMpEs. HWHTFEYE — RRSWR. JLX:
A mfit, 1995, 114-124 :

6 Bradford M. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding. Anal Biochem, 1976, 72:248—254

7 WY, FUA. HEKERSE CIFICEME RuBPCase ohedia E@J&E%iﬁiﬂ. 1989, (1):49—-50



)

w2

L] WIFES: 2KBRIFANRSHRMOTIR I e BRARR P — LA 73

10

11

12

13
14

15
16

17
18

Kung S D, Chollet R, Marsho T T. Crystallization and assay procedures of tobacco ribulose-1, 5-bisphosphate
carboxylase-oxygenase. Methods in Enzymology, 1980, 69:326—335

/ML, SREEE. Z.ﬁ&ﬁﬂ'.ﬁﬁﬂfﬁ}i. HwAEEER TR, L5 EEA SR, 1985, 195-197
Wittenbach V A. Ribulose biphosphate carboxylase and proteolytic activity in wheat leaves from anthesis through
senescence. Plant Physiol, 1979, 64:384 —887

Evans J R. Nitrogen and photosynthesis in the flag leaf of wheat (Triticum aestivum L.). Plant Physiol, 1983,
72:297-302

Makino A, Mae T, Ohira K. Variations in the contents and kinetic properties of ribulose-1, 5-bisphosphate
carboxylases among rice species. Plant Cell Physiol, 1987, 28(5).799 —804

REW, HER. HASRRAEAER. HYEEEER, 1985, 2)9-12

Besr k. KARFERTE R R R i — S B IR AU BE T (M) — Z MMM, KM ESXAFPRROXE. 1
ARk FEM, 1979, (1):13-16

HZRk, EXH, BRAS. BRAOKBRRLBFENTIR. HyERFEER, 1980, (5:17-20

BEE, R, RIEAS. FEBEMAT SOD HAEr KA NMNRPER. My MEH, 1995 12(4):
397-401 :

ABE. BhE, BOES. ABRENHBENNBHARARGEANER. EHFER, 199, 20(4):322-326
WIEE, U, Z3KBRLEAARENTNR AL ABERFEWEE, 1996, 44)60-65; 1997, X1)65-70



