YIS S G4 2013, 22(3) : 52-57
Journal of Plant Resources and Environment

) T 2 i X 25 7 7R E 2 00 2 R T 5

FOL, ALY, REE
(P R B W AHT A A SR ST T WA Al A= 250 PR i S0 28, Wi KU 410125)

EE . LIUKHE (Oryza sativa Linn.) W5 HURS GRD < A2 00 W LRI 457 A0 RGAD 137, — e 238 R b © 4 48
402° ¢ A 838, MG ZLCH A BEPGHE 819 L F R 299 | BEWHIE 966° F1 Y Witk | 5 R SCibr ke, 76
2008 4FF1 2009 4EA[R] =2, ke T 22 B R 359 R Bk UL A AS [ Rl R B9 7= A R R 7 R PR R R vt
AHEE(Pn) ZFIAT THFSY, S5R BN TP R O T, AR ] SRR RS 0O SO AR B SR Tk
JER AR — 25 5 G RE R A 7 R — RR SR BCR FUR R orh PR ) S AR RO 4
SR W IEAHDE (P<0.05) , 5 A ARIEU Rl W 3 IEAHDG (P<0.01) , 5 T Ri BT 0 W 3 A OGP, e sk Ty
T, AS R AL A KRB Bk s B KRB SR T RIS A (LAL) AR Wi RIS S A — 2 22 5 375140 30 5 bk
T K LAT A ¢ S i 35 IR ARG, S IR AR W38 IE AR OG5 i R EREERUI0 o A G o P S iRk
LAT FHIC R B K (0. 889) o ZE4K T I AMMARI , & W ROK AR BRI 1) P B f 2 2 < S P 56 1 NIGE(H
F SIGEIIN R B BELL RS 2 AN Po 22 IR, BVA EF AR B BR RIS A RN Po BRIR B R T2 Ag
T4 A Y Pn HEE A RS, RSN Pn HEXE B AR T 245088, DHocss R 7EBH 3
MR LEZS 5 N B2 SS R S PP i 7= 1t 1 T AR AR RS S R, HLmr = pL ] 5 i T RS B 3 g 3¢

KA R AR T REAPRIR MEARIE A HOLE R TSI R

B 43S S511.01; S314 XHEkFRERD . A XERES. 1674-7895(2013)03-0052-06
DOI: 10.3969/j. issn. 1674-7895.2013. 03. 08
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Abstract: Taking conventional rice cultivars ‘ Huanghuazhan’ , ¢ Xiangzaoxian 45’ and ‘ Xiangwanxian
13’ , common hydrid rice cultivars ‘ Jinyou 402° and ‘ Il you 838, and super hybrid rice cultivars
¢ Zhuliangyou 819 , ‘ Fengyuanyou 299° | * Luliangyou 966’ and ‘Y liangyou No. 1’ of rice ( Oryza
sativa Linn.) as experimental materials, variation of yield component factors, population traits and net
photosynthetic rate (Pn) of leaf among different rice cultivars cultivated in a typically rainy and sunless
region of Taoyuan County in Hu’ nan Province was studied at different production seasons in 2008 and
2009. Results show that in respect of yield component factors, there are certain differences in number of
productive ear, number of grain per ear, seed-setting rate, 1 000-grain weight and yield among different
rice cultivars, and yield of super hybrid rice cultivars is higher than that of common hybrid rice and
conventional rice cultivars. In which, yield has a significantly positive correlation with number of
productive ear and seed-setting rate ( P<0. 05), respectively, and has a very significantly positive
correlation with number of grain per ear ( P<0.01), while no significantly correlation with 1 000-grain
weight. In respect of population traits, plant height, maximum tiller number, maximum leaf area index
(LAT), biomass and harvest index among different rice cultivars are different, but yield has a very
significantly positive correlation with plant height, maximum LAI and biomass, respectively, and a
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significantly positive correlation with harvest index, while no significant correlation with maximum tiller
number. In which, correlation coefficient between yield and maximum LAI is the highest (0.889). In
elongation and heading stages, Pn diurnal change curve of single leaf of all cultivars tested are “double-
peaks” type, variation of the first peak value of Pn is smaller but that at “middle depression” and that of
the second peak value of Pn among different cultivars increases. Generally, Pn reducing range of
conventional rice cultivars is obviously greater than that of hybrid rice cultivars at “middle depression”.
There is an obvious difference in Pn daily average among different cultivars, and Pn daily average of
conventional rice cultivars is generally lower than that of hybrid rice cultivars. It is suggested that under
ecological condition of rainy and sunless region, yield of super rice cultivars is relatively higher than that
of other type rice cultivars, and the high-yielding mechanism relates to increasing of leaf area index.

Key words: super hybrid rice; yield component factor; population trait; leaf area index; net

photosynthetic rate; rainy and sunless area
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Table 1 Variance analysis on yield component factors of different cultivars of rice ( Oryza sativa Linn.) at different production seasons in 2008

and 2009")
G L5/ % KL/
R B oot Sotng 1 oo Mk
Production season and cultivar Al . ’ e 8 Yield
productive ear grain per ear rate weight

2008 4EFf  Early rice in 2008
4402 Jinyou 402 198a 122a 63.8b 25.37a 4 805b
FEPI{E 819 Zhuliangyou 819 222a 99h 75.9a 24.40a 5 588a

2008 “EMifE Late rice in 2008
48  Huanghuazhan 252a 137a 71.8a 22.70b 5 886a
FIFM 299 Fengyuanyou 299 221a 150a 83.1a 26.12a 6 205a

gyuany

2009 4EFH Early rice in 2009
AR 45 Xiangzaoxian 45 260a 109b 70.5a 22.49¢ 4 503a
41402 Jinyou 402 253a 117h 66. 1a 26.95a 4 948a
Witk 966  Luliangyou 966 229a 136a 66.3a 25.97b 5 076a

o)

2009 4EH1 5 Middle-season rice in 2009
gl 13 Xiangwanxian 13 238h 152ab 71.9a 23.65b 5 729b
M£ 838 T you 838 260ab 143b 72.6a 25.20a 6 910a
Y Pt 1 % Y liangyou No. 1 280a 160a 70.5a 24.15ab 7 187a

D [R5 sp A R B /NG kR 25 57 5. 5 ( P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).
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Table 2 Correlation analysis result among yield component factors of
different cultivars of rice (Oryza sativa Linn.)!)

ENESEREITESE EB S

¥ Correlation coefficient among different factors
Factor

NG SSR w Y
NPE 0.152 0.022 -0.296 0.413 *
NG 0.190 -0.071 0.569 s
SSR -0.092 0.427 =
W -0.008

DNPE. A%t Number of productive ear; NG BRI Z Number of
grain per ear; SSR: 4550 Seed-setting rate; W TR 1 000-
grain weight; Y Foi Yield. ## ; P<0.01; * . P<0.05.
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Table 3 Variance analysis on population traits of different cultivars of rice ( Oryza sativa Linn.) at different production seasons in 2008 and

2009"
FEZER LT M5/ em Mo /m™2 M AW/ kg + hm™? WAL
Production season and cultivar Plant height N LAl Biomass Harvest index
2008 HF5 Early rice in 2008
441 402 Jinyou 402 96a 343a 4.11a 8 428a 0.456b
FEWIFIE 819 Zhuliangyou 819 85b 327a 4.41a 7 898a 0.508a
2008 WifE Late rice in 2008
e Huanghuazhan 100b 307a 5.43a 12 253a 0.432h
FIR 299 Fengyuanyou 299 114a 293a 5.89a 13 442a 0.492a
2009 FFE Early rice in 2009
WMl 45 Xiangzaoxian 45 80c 350b 3.58b 9 183b 0.491a
41t 402 Jinyou 402 89h 406a 4.75a 12 093a 0.436b
it 966 Luliangyou 966 98a 381ab 4.80a 11 344a 0.470a
2009 HfH Middle-season rice in 2009
e R 13 Xiangwanxian 13 140a 274b 5.52b 12 929a 0.460b
M1 838 T you 838 131ab 357a 6.56a 13 887a 0.490ab
Y Pt 1 % Y liangyou No. 1 126b 359a 6.87a 14 543a 0.516a

D @3] AR [6 /NG Bk R 22 55 5. 35 ( P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05). My : N
ZEBEH Maximum tiller number; M : IR TFFEE Maximum leaf area index.
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Table 4  Correlation analysis result among population traits of
different cultivars of rice ( Oryza sativa Linn.)"

NG ERONCTHNE EPSES

PR Correlation coefficient among different traits
Trait

Moy M Bio HI Y
H -0.270  0.770 #*  0.730 = 0.138  0.721 *x
My -0.071 -0.023 -0.082 -0.119
M, 0. 814 = 0.212  0.889 =
Bio 0.006  0.722 ==
HI 0.370 =*

DH. ¥k Plant height; Mpy: 3 KZ5BEEL Maximum tiller number;
Miar: f KM i R 38 80 Maximum leaf area index; Bio: a7/ Ry
Biomass; HI: U 3K 48 50 Harvest index; Y: F5& Yield. % . P<
0.01; = P<0.05.
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Fig. 1 Diurnal change curve of net photosynthetic rate (Pn) of single leaf of early rice ( Oryza sativa Linn.) cultivars in 2009
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Fig. 2 Diurnal change curve of net photosynthetic rate (Pn) of single leaf of middle-season rice ( Oryza sativa Linn.) cultivars in 2009
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