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WE  WIET ASOKBAE 159 M/ RIS RAFATN I A RS R, HERAR. K -EA
HAMBRDIOEDHERE, XA RLABNNGA RS BRTHEE, JERRHSRY 18.72%
A18.2%, TFH 34 B K 29.6% 1 26.2%. RIKRH MBI H 090 K -2 5 5 & #17E 650nm 7
675um AL ERE RS ERAA BBHRFRY, I EHAHRZAHBRBEYMEMRRE; HRE
RIS FHESHF, [F, A F, [F, LEBTRREEA, AARMRY REABHEHH K
HEXEREANBHRMRY, HEERSHGRARZARHNENHXXR. MHLABHMRE
FAUHRE a/b MESETHEA, HEMEK a/b LI SHA BB BN ED N,
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Abstract Studies were made on photosynthetic rates, chlorophyll contents and chl a/b ratio,
chlorophyll-protein complexes and chlorophyll induction fluorescence kinetics in two rice
hybrid progenies in comparison with their parents. Two rice hybrids used were Qingyou 159
(F) and its parents Qing A (%) and R159(8), Guangyou No. 4(F,) and its parents Guang
A(%) and Qingliuai(3). It was found that the photosynthetic rates of both hybrids were
much higher than their parents (18% heterobeltiosis, 26% —30% mid-parent heterosis). The
chlorophyll contents in leaves of both hybrids were not much different from that of their
parents and showed only a low mid-parent heterosis, while chl a/b ratios were lower in these
two hybrids than in their parents. Statistical analysis showed no correlation between
photosynthetic rates and chlorophyll contents, and the chl a/b ratio showed significant
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negative correlation with photosynthetic rate. Determination of the chlorophyll-protein
complex content by SDS-electrophoresis followed by scanning of the electrophoretogram at
%SOnm and 675nm showed that the peak area of OD values in both hybrids were much
higher than that of their respective parents with marked heterobeltiosis, and was significantly
correlated with photosynthetic rate. Chlorophyll fluorescence induction kinetics studies
showed that the characteristic parameters (F,/F, and F,/F,) in the hybrids were higher than
those of their respective parents, indicating a higher photosystem II activity and high primary
‘photochemical efficiency of photosystem II in these two rice hybrids than that in their
respective parents.
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Chlorophyll fluorescence induction kinetics :
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HEEPHSFR-BASAIVHIT 3% Anderson® B IR BUH SR BbkBE, HRR-E
B2 AW RE LA SDS- 3 7R 1% SR B ok ok ph B B E D j o k.

HEHRRIESERTEIE % Schreiber £ k. FB P EH % Y6 (Pulse modula-
tion fluorometer, PAM, WALZ Germany) ¥ EM KX NHEFMER. BEXEF,2HREE
FLegH A ZE S A W R % (0.05umol m? ') FHPFAN, BRAKNEF, MBEF, Z/5RIRA
Mb (6600pmol m? s")ME. F, B (F,—F,) WBHEERM H B AR, HRENBRKE
REBIEHE F, K F0Y, AR 70pumol m? s MyfE I (actinic light) B F,, BB BT 3%
I 58] 2 7 176 50 ) R AR B vh R )6 (PR Y6 B RIS 800ms, BERIAERIEKH 30s) MR FE, ERM
EEAXNERL.
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Table 1 The comparison of photosynthetic rates in Table 2 Chlorophyll contents and chlorophyll a/b
rice hybrids and their parents ratios of hybrid rice and their parents
#H KaHE HFMRSe REUER o2 ) HgRER HEK ab WE
Material Photosynthetic rate  Heterosis  Significant Material Chilorophyll Chlorophyll
(CO, pmol m? s™) (%) difference content a/b ratio
(mg g'FW)
* AR 10.79+ 0.10 b
QingA(R) #AMH) 3.45+ 0.0 2.592+ 0.006
#8159 (F) 12.81% 0.12 18.72* 29.6%* c Qing A( %)
Qingyou 159( F;) R 159 (Fy) 3.30 0.04 2.513 % 0.005
R159 (3) 898+ 0.11 : a Qingyou 159 (Fy)
R159(3) 274+ 0.02 2,701 % 0.005
rmA(R) 9.38+ 0.13 b
Guang A(2) rmA®) 3.61% 0.01 2.650% 0.001
IrREE (F) 11.09% 0.10 18.20% 26.2** c Guang A(R) .
Guangyou No.4(F)) rRms (F) 3.66+ 0.01 1.38%* 2.520+ 0.011
HARE (B) 8.19+ 0.07 a Guangyou No.4 (F;)
Qinglivai (3) HARE (8) 3.56+ 0.01 2.672+ 0.009
' Qinglivai(3)

EH¥ + SD, Meanst SD(n=10);
a,b,c RRIE ¢ =0.05 KF LR AKBE# AFAZAERE F-#% + SD, Means £ SD(n=4);
E*¥¥  Values in column followed by different letters :
differ significantly at the 0.05 level ; * B Heterobeltiosis.
* B3R ¥ Heterobeltiosis;  ** V-3 {L# Mid-parent heterosis.
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KRB RINE M RESRE 1.38% WEFRY, #AEEARE. ZARKBHHER a/b
AR, HRTHIE.

W _HRZXAKBREAN RS EARRESHFZRTRBTHXXRLN, FIBNXGHERE
REHGFRERZAMHXERKr=0.108, ZFZEMXRLRA; MHEE a/b WEEHAE
FARERMMERE N 0919, t WRLEFEKT «=0.025 WREZEHMEX. XRVIHKRTEMN
AEAERZEBRAVBMEMEER, HEXa/b WESKEFAERRERRHAMEX
.
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K BREIFEAMH TR - EEﬁAmﬁﬁﬁﬁmﬁﬂmﬁﬂ’rﬁi EAEAYOD HisE
BHAEERY. “HRATABREEANHSE - BAE AP 650nm A 675nm LbY6H B H#k
EREMSHSEREEOHENUFER—F, ENZRKHAXRECH 0.945, t MIRERRH
F 2 FEBH 8 ¥ EHX (@ =0.005).

%3 {LKBREEDHRR - RAMSWEH OD WEER
Table 3 The scanning peak arca of OD value of chlorophyll-protein complex in rice hybrids and their parents

B ER OD H (%)*

HH
Material Scanning peak area of OD value (%) *
at 650nm at 675nm Total

#HAQng A(R) 100+ 0.40 100+ 1.20 100
#{k 159 Qingyou 159 (F)) 13554+ 1.39  35.54%** 14029+ 278  40.2%** 138.35  38.35%**
R159(3) 80.15+ 1.28 92.60 1.18 87.50
I~ A Guang A(R) 100+ 0.70 100+ 0.77 100
7 &ME Guangyou No.4(F)) 102.08% 2.65 2.08%** 11030+ 3.01  10.3%** 10678  6.78%**
#AE Qinglivai (3) 7425+ 1.06 80.08+ 1.93 77.85

*HRE-ENZAYHRBERE U 8% 554 (FAMTA) TR 100% Fr 2l E. T +SDn=3)
All values are expressed in percentage using the material plants Qing A and Guang A as 100%, respectively.
Meanst SD (n=3); ** #EMLY Heterobeltiosis
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Table 4 Characteristic fluorescence parameters in leaves of hybrid rice and their parents

¥ Bokwx B E e CETS Fy/Fn F,/F,
Material Fu Fo FuEn—Fo)

# A Qing A(%) 49.26% 0.54 1040+ 0.15 38.86 0.7889 3.737
#4R 159 Qingyou 159 (Fy) 56.13% 1.07 11.83% 0.15 4430 0.7892 3.745 1.03%*
R159(8) 52.33% 0.51 11.19% 0.10 41.14 0.7862 3.676
J” A Guang A(R) 4781+ 1.29 11.26 % 0.21 '36.55' 0.7645 3.244
I"{A% Guangyou No.4(F)) 5429+ 0.77 11.76 = 0.10 42.53 0.7834 1.44%* 3.616 6.45%*
FAE Qinglivai (3) 49,10 1.17 10.79+ 0.17 38.31 0.7802 3.550

F-#¥ + SD, Means £ SD(n=38);

* 483 Mid-parent heterosis




64 P A 20 mak
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A4 GRTR, 2KBER 159 WHEESEF,/F, SHERML, wyBEHRERE,
HYEHMEN 1.03%. RN F,/F, M F/F, R @3 HRERE, RABEHRFAESE.
HEHRESEIH 1.44% R 6.45%., XPLOI 30K B 5 3 A4 2% 5% 0 PSITEH %
{bF3 R MBI A PSII 15 4.
3 itie

RAABREADBY A ENERHRESERARALER, XRPEERHRT, H&
ESBNELEXAERAEREAHENEE. 5 Willstatter # Stoll" FiFKMAR—%. |
HEFRAIH GRS BE—SHEASHSERREMEXRMY, XA BSHERMHOEA
BHAEX, HEKa/b WENSERG2DEY: HEXab LESKAERAERLREY, ik

B K a/b AT ERY RS HEREH— R T,
FA AN EEK - BAX A WF 650nm A 675nm FALEE B M TR Y BRI RF RS

FAZRHRERSIMS LA ERHIMRXRRE (=0.954). RIAVF/HLRE Kpennenesa
U5, WEARSHRAARIRHOTEREBLSY.

xR RELRGNFR, FHTFTREYHRSRYE, EEREAHT, HAHEREHHN
HRABARANRE T, REFROTHEERETREFOHIFRE. HRE ORI
(I DCMU 4b38), ML REA (F,); MR B LT GnERET4HE), PSIEY
ZHERLTEMAS, XHHAXRERERRXELRBTOL, HBEEHSFAMERETX,
HRE BTN F,), HERFRBD. F, 5F, WEERNBATERE F), F/F, LEX
/NFT 7R PSIT RAI AL ¥R RN K, F/F, lLRFR PSIL MR HY, SR30KBE KA
fE0t R B STOL A S E SR BIREREY: 2HABELFAME, PSIGEH
R PSIT AYM7ETG HEE . X 5Tk HAY FphE RS Frif R B AR F,/F, F F [F, t{E,
HEEE R AL AR R ER -3
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