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REFHRME L, BREEP. eAES (RN EHHRETRE)) MXTHR=
HRRAY, REREHIDEERETHREOLEME, R R RERE RN
T2 A e AR G P T B 1B U R MRS R DL ) R R BL IR . MR &
B R G R —— BB SR R (CER (RuBPCase) 85544 Hy i E & it iy 20—
30%, BIMETTI, o &smE——CO, A Ay R AMRATLEE R T ISR AR
R A A, WM A XA — RN E i, FED W EEE—FRE DNA fJR
EEBEEARARERES. Wik, AEEREKEEE A GRS R AR
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M HE 5 F B

{3k b A by 0 R b2 B 2 A AR A ST Fp e IR L, AR SRR R RIS & R
k64 FOilfitE 33 BREAR, BHREAS, [-324 <] 64 BHRR.

RS, Mo k. —REE, BEMBEZMM R 2 HRTE, AR
H 3K,

—EimiLEE B{E (RuBPCase) EHME 1 g GEH-IIA 5ml gF FEITR
CH%, 0.15MTris-HCI ( pH7.5) , 1mMEDTA, 0,001 M MgCl,, 0.01MKCIF1mM
DTTH;}:. H*& fiitiE, T 100008 B0 20 Akh, L HE WHEERRINGE. & 20 &
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0.5MTris-H,30, ( pH ?_r:g), 10 plo 1 MMgCl,, 40 @l 0.1 MNaHY?CO,(251Ci/ml),
10 2! 20 mMDTT #7 10 1 32 Bg F2EX i iY R £ 25°C HiR 2IE, WA 1041 10
mMRuBP R, RS 4ehiE, AW eNHC] 28 - R Rz, #4115 iY KR i
IR E TR, THR i 2Rk, 85 CiRiRMR AR FER CO,y Efl2F M, #H
JE AR I A 0.1 ml gR4E 2 R, TN sml [ARRHE  Bray Brab il ) 76 iR IR
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EMEMERARTRNE oSmlFE2E G250 filin 0. 1ml JRE 20 1519 /KFE
RuBPCase f{l fF{R I, #BHJETF 595nm 576 b th &,

g PEAR SRS 5 S e e A WS h h S5l DO1e/KiEMr Fomg PO ( pH
7.2, 0.3M [ 4-0.01 M KCI-0,05M 7 & #1400 V5 ) BF B, F 100085 L FE 2T
T, LT 50008 B0 10 408k, JTIEIN 3ml HEG I BE T 50008 B0 10 4 B,
B 1. oml SEHGES) S Ha kBR8] £ B WL, Buttler I RA,
Gasanov R0 7 fhalk 470 LR 5 2UE0EE) )2 I N S Rim 52 0Y & HEHE R
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Table 1 Efficiency of variable fluorescence yield and maximum efficiency

cof quentum yield of chloroplasts of hybrids and their parents at filling stage

— e T s 1 A B— - v o -

R ARER T IES IR (Fo/Fo) HRET=E (Fo/Fm)

Name of hybrids aad Efficiency of variable Efficiency of maximum
their pareats fluorescence yield quentum yield

B 20A Wei 20h 1,187 0,538

EHE 84 Wel You g4 I.2685 &, 558

fi] 64 Cle 84 1,081 0,522

I-32Aieds I-352A%Che @4 1,083 0,520

I-32A H-224A 1,686 0,628

Bl 97A  “Zhen Shan aTA 1,286 0,563

MtedE 35 Shan You Gui 33 1,414 0,585

tHaa Gui 33 L,308 0,567

e Fo, WIS, P, SREAUREE Foo BERRIENME.

Nete, Vo variable fluorcacenen,F,. maximum level ef fluoreseence,F, minimum lovel of fluorescence,
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3 R 09K BEFEA 2R i
M@ E 2, LafEiTAm R
F-HEfERR, =% Judr RIS : 34,0 32.5
%HWiwﬂﬁ%ﬂ% ERE 1 R T BT

T 1. 31 e E 1 HET :
%o Fo JyBERUSEIEAART TR EE, F oy
BRI, FLCAI2AE)

=Fa=Fo o F/F U BRAD w1 sonimRasmm i i i i S 503 P68
$’ _ﬁﬁﬁm P51 ﬁ{j?ﬁﬁ, —m‘Fv; Flgl Kinetice of fluoreseence induetion in

chloroplasts of hybrids end their pareats - - -

Fm %ﬁj‘iﬂ?ih—%y J& P51 Eiﬂ] at filling stage
REFEHGNENEE. HE 1 & 1. meoA, 2, mibed 3. #ls4 4, I-352Ax Tk

LR, PO S AR 1 050 Nl e e, Che on 4. T o328 x
SSWﬁ.ﬁﬁﬁiﬂﬁT%ﬁjﬁi_wﬁnﬁk Che 46, 5, T -32A, &, Zhan Shan 97A, 7, S5hen You Cui
RFF=RBATFRRGA, faHmw > >
HARFN S AR EENT AR, HERERFMSETFBEG M, Hib, R
FIHEE I A B PS I SRR IR A e A B MRk S AR R B RERE.
F£2 REKBEEFEHZMZEGRAXASHMEAEE(LMO, fomt 5 - )
Table 2 In vivo photesynthetic 0, release rate of leaves of hybrids and
their parents at filling stage (UMO,fem2leafl « hr)

CAAE SN BT N e oty 4 B
Name of hybrids and their First leaf helow [lag Flag leaf
parents leaf
B 204 Wei Euﬂ 5 81z 7,344
Btk 64 Wei You 64 8,033 8,205
M 64 Che 64 5.23% 5.627
I-32Axie4 I-324 ¥ Che 64 5,408 5,594
I-32A [[-324 6,549 6,085
#raloTA  Zhen Shamn g7A 5,588 6. 458
AR EE33  Shan Yeu Gui 33 6,350 7,085
33 Gui 33 5_321 a GYT

R ~mpemr corr—y

B T A R ) R h AR _EEREe T PS I & PR Joh, Bl 547 0UF RS PS I
A — B, R ZE AL REE 33 FOER L 64 Ry S M- ik R s pg e S i
(%2 ), MR Zfh 0-324x W 64 {92 5 BEEENE MG, X 5040,
#2551 B —8. HEib, TOTTRGA, PSILAY EHE. JedE st sRmi ket
RUTRCR, H 223 KRG e B AR (R4 57 Jit (8 052 2 o TR £ W

2, HEEREE (T7k ) TR Bk

H - 3 A A 2 PR R R G AR R T R HISE R, AT, B 436 nm BB OB
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730F1685—695nm(HE 3 L PS I MIPS I Ry ar 3 a S aray™, Brid,
AP per. 1 Frorr 47 Bl 436 nm ¥ % % 19 730 T 685—695 nm ) dH X5
WEREE, i 480mm # % i % 49 730 F1685—695 nmk e B PSIFIPS I py KLk
FABYEH 2 b g™, FEREASE L Fean Ml Foam 4 BIZRE 480nm 3% el
iy 730 F0 685—605nm AN IR, 7E 729—730nm ALY RAE I i FEAGE o/b
HEARSE & LHC- T H—A 7O EHENY, R K1 MilerREe/b &
Bl EE ¥ (LHCP Y iy ( 77k ) 5% 3¢ &8t b 7 685nmU%, FREL, Fegres Fearnas
Foons Bl Fpgr B E0M-42 2 o FaM-4¢3% b 76 LHC-I 4 LHCP ch i 4835 5, BE 2.
B 3R 3 W, i mSRT A i Freores Fromas Feon 8l Fepn BHEMTAM

i

— e fele

D R, T T 650 700 T50

Hk(nm) Wave leagth(nm} s {nm) Wave length{nm)
Dz SRR RN as0lam )RR B s AvERE R SRR E E e nmtil e et

i iR R (T R 3 R Tl SEARE (7R ) SRR
Fig,2 Low temperature (77k) fluorescence Fig.3 Low temperature(77k) f[luorescence
speetra excited hy 480 nm light in gpeatra excited by 436nm light in
chloraplasts of hybrids and their chloroplasts of hybrids and their par.

parents at filling stage enta at [illing stage

1. EG20A: 2, MEffea: 3, WE4; 4. D-32A; 5, 1, RE2oA, 2. shfied; 3. Wisd, 4, W-3BA; 5, &
I-32AxHice; 6, IXileTA: 7. Alftl:as; 8, HE33,  -3zAx N6 6.EihevA; 7. Al{RiEls; B, ka3
I, Wei 20A, 2, Wei You G4, 3, Che 64, 4, Il- 1, Wei 204,2, Wei You 64,3 Chead, 4, II-324,
32A, 5. I11-32 A » Che 64, 6, Zhen Shan 97 5,01=12A % Che G4, 6, Zhen Shan 07 A, 7, Shan
A, 7, Shan Yeu Gui 33, B, Gui 32, You Gui 33, 8, Gui 133
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Table 3 Analysis of low Lem]:leratura(??k)flunre#cence spedtra -

immc;m#m

n:.rfh:.:]pi?:;f: Fpgiza + Fpare Fesia / Fesra - Fpsne+Frsin Fesow / Feats
Bi 20A Wei 204 100,0 1,27% 1.5 1,608
Eiff64 Wei You 64 ai_5 1,742 63,5 . lL.B22
fil 84 Che G4 BB.5 1,493 66,0 1,237
I -324 x {il64 110,45 1,570 96,0 1,704
M -32A % Cheiid

I-324 I-324 13,5 1,410 4.5 1,30
B il oava 121.0 1,521 120,0 EERTIE
Zhen Shan 97A g
i 33 123.0 1,580 132.0 |.950
Shan You Gui 33 ’

¥ 24 Gui 3z 13%.5 1,502 126,10 1,832

#, @2, M Fogina/Frsi. FiF psir/Feamn ME L& 25038 & T HACH 4, T‘ﬁt?m"m-ﬁ’

Kiﬁﬂzﬂﬁﬁt}}%ﬁh VLRI B S B T M-8 % 2. b 78 LHC-1 7 LHCP tuffy 53 BC EL AR H

Friit, i dT LHC-1 /1 LHCP £ PS 1 mPS I s 4 P EE R s e, BLZESE

A, {12, LHCPHLHC-15PS I fIPS T A e i RImEA %00, Eit, &)

FRGA R4 2ok & 23R R WA 506 fik7E PS T MIPS I rhfy & 88 47 Re A 26, JEH,

MBS RFRD, FMBTREE LM 4 FLFPS I e BT, EHMHT HREAMIIG.
® 4 HEKBREHFAFBRFEMI K RuBPCase Fit

Table 4 RuBPCase activity of leaves of hybrids and their parents at
filling stage

B FEREN RuBFCase §5{f RuBPCase Mif5HE
Name of hybrids RuBPCase activity Specific RuBPCase activity
and their Parcnts {pm COy/g+F+W-hour) (um CDI,-'mg-pmtejn_-hour]
W 20A Wei 204 281,32 7,815

B fE 64 Wei You 54 148,78 9,426

il 64 Che 64 366,90 5,617

M-32A%Plee TM-3:4 X Che 64 246,23 4,890

T-324 J-324 : 258,75 3.460

¥l 97A Zhon Shan 37A 260,78 4,987 :

il 33 Shan You Cui 33 300, 84 4,695

£ 33 Gui 33 275,85 4,181

3., —WimEEER{ss (RuBPCase) FH -

RuBPCase P4 Ry M- ik DNA SR 43 mM ik E I‘:IF"I e
FCET YR NI R T2l 4 B 22 DN A SR8 3 th S i 2 iR S Rl e e, HEPLH'« FH it
{CERAEATELE E, SATEEEGSEEMEEELE— B E LREER. B
RuBPCase 1 2k () 0k (% 7 5 [ - 40 10 58 1 B0, 0 U AR O 0 Ml A 20 st/ TF 32ty
TfEf. W34 v IL, b EEiE MEaR A B A, O LLIS M M T A, #0040
T £ AR e DL 2 B 3 BT R 5 e G o
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AR R AR Uy A RTEER 64 FOALGEEE 33 3 IEAEAEE EAREE ISR %
F&, TL-32A xWj 64 HERR EPAMBRBES, HEEHER (FES ) S FERES

£5 BREKBEREEFRECSEMER
Table 5  Yield characters of hybrids and their parents

R R EERALL M (HX) B oh# 4 2L BR(%) TR
Name of hybride and Panicle length Groin in & Seed setting rate 1000=grain
their perents (em) panicle () weight(g)
B 20A Wei 20A 20,5 156 — —
Eilh 64 Wei You 64 28,0 1000 86,77 29,60
| 64 Che &4 248 841 89,66 PG,33
T-32A=¥64 T-22A x Che 84 262 630 83,87 25,00

L-32A I-32A 22,6 635 — -
% Al 9TA Zhen Shan 87 A 21,6 a73 — i
A 4E 33 Shan You Gui 33 29,2 1418 83,27 27,50

< 83 Gui 33 22.9 629 B5,45 27,00

HFEH, FREBES AR —RTERRERT— . BT REKETHRELER
KRB RBAWERERESHEEREREREFAUBRNERFSE, BEILRE
G R BT T A R, BRI, #ME) CO, EE— RAFIIR
EABEFREERNSER, Fol, W TR SRR RE VRN EAREH#T NS
BT RN BT,

& £ x W
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STUDIES OM PHYSIOLOGIC CHARACTERS OF
PHOTOSYNTHESIS OF HYBRID RICE AT FILLING STAGE

Sun Guoreng, Liu Wenfang, Xiaso Yihua

[ Department of Biology, Wahan University, Wuhan 430072 )

Abstract In this paper the kinetics of fluorescence induction and low
temperature (77k) fluorescence excited in chloroplasts, in vivo photosynthetie
0, release rate and ribulose-1, 5-biphosphate carboxylase in leaves of hybrids
and their parents at filling stage were studied, The results indieated that the :
vigorous hybrids has higher activity and efficicney, The physiological mecha--
nism of heterosis in photosynthesis was discussed

Key words Chloroplast; 0, release rate; Ribulose-1,5-biphosphate
carboxylase ( RuBPCase )
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