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Adaptability of rice varieties or combinations with good quality
and high yield in South China

ZHU Feng'f, CHEN Rongpu’’, ZHOU Huagqian', ZHOU Boquan®, GAN Daojian’, LIU Guifu'’, JIN Lingling*
(1 College of Agriculture, South China Agricultural University, Guangzhou 510642, China; 2 Sanzao Agricultural
Technology Service Center of Jinwan District of Zhuhai City, Zhuhai 519040, China; 3 Modern Agricultural
Development Center of Zhuhai City, Zhuhai 519000, China; 4 College of Mathematics and Informatics,
South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] In order to screen out good quality and high yield rice varieties or combinations suit-
able to be planted in Southern China for direct production or indirect utilization as breeding materials.

[ Method] A complete randomized design was adopted to investigate, the demonstration planting trial was
conducted in Zhuhai of Guangdong Province in the early season of 2019, using five varieties or combinations

including ‘Huahang 48’, ‘Jingxianyou 0405°, ‘Jingxianyou 0505°, ‘Ruanhuayou 1179’ and ‘Ruanhuayou 6100’
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as experimental materials, and the variety of ‘Meixiangzhan 2’ with good quality and high yield as the contrast.
Yield traits and yield components as well as exterior quality traits were analyzed. [Result] All of five test
materials belonged to the type of high yield and large grain. Their panicle number per hole were less than 22
panicles, which were lower than that of the contrast ‘Meixiangzhan 2’ with 24 panicles. Filled grain number per
panicle and thousand-grain weight of all exceeded 117 and 20 g respectively , being significantly higher than the
contrast. Five materials with over 47.3 g grain weight per hole increased production by more 28% compared
with the contrast. On the other hand, the exterior qualities of five test materials were slightly inferior to the
contrast, with grain length being less than 9.7 mm, grain width more than 2.5 mm, ratio of grain length to width
less than 3.8, grain projection girth less than 20.5 mm and grain projection area more than 16.8 mm’. The results
of correlation analysis indicated that there were significantly positive correlation between grain number per
panicle, thousand-grain weight, grain width, grain projection area and yield, but negative correlation between
grain length, ratio of grain length to width, grain projection girth and yield, which confirmed the increasing yield
effects from filled grain number per panicle and thousand-grain weight, and reflected the conflict between
exterior quality and yield. [ Conclusion] ‘Huahang 48°, ‘Ruanhuayou 1179’ and ‘Ruanhuayou 6100’ have
excellent performance in Southern China in early season, which can be directly applied in production.

‘Jingxianyou 0405’ and ‘Jingxianyou 0505’ can be applied to the aim of production to improve yield, or

41 %

indirectly utilized as the middle breeding materials for high yield and good quality.

Key words: rice; good quality and high yield; adaptability; South China
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Table 1 The average values of traits and their difference significance between the experimental materials and the contrast

of ‘Meixiangzhan 2’

TN EH N5 1E148 FERIR0405 FERI10505 HAAR6100 BAAR1179

Trait Meixiangzhan 2 Huahang 48 Jingxianyou 0405 Jingxianyou 0505 Ruanhuayou 6100 Ruanhuayou 1179
PN 24.0 21.2 21.4 21.1 18.8" 19.7
GN 121.6 138.0" 143.1" 146.9" 153.6" 158.7"
FGN 85.8 120.5" 117.3" 119.4” 124.7" 123.77
SSP 0.7 0.9” 0.8" 0.8 0.8 0.8
GL/mm 9.9 9.7" 8.7" 8.8" 9.4 9.4
GWD/mm 2.4 2.5" 2.9™ 3.0 2.5 2.6"
RLW 42 3.8" 3.0" 3.0" 3.7 3.7
GPG/mm 20.7 20.5" 19.1° 19.4” 20.0" 20.0"
GPA/mm’ 16.2 17.5” 17.9 18.7" 16.8° 16.9"
TGW/g 17.9 21.9" 22.8™ 23.8" 20.3" 20.4"
GW/g 36.9 55.7" 57.0" 59.2" 47.3° 48.8°

1)PN: X 484, GN: B2 440, FGN: 42 E 44, SSP: 45 £ %, GL: £ K, GWD: #25C, RLW: ¥ K/#: 5%, GPG: 4% %

¥, GPA: EHFH @R, TGW: TR E,CW: L REKEF; “*7 |

“rr” ) kR £ 5F1£0.05.0.01 % FKF(LSDiE)

1) PN: Panicle number per hole, GN: Grain number per panicle, FGN: Filled grain number per panicle, SSP: Seed setting
percentage, GL: Grain length, GWD: Grain width, RLW: Ratio of grain length to width, GPG: Grain projection girth, GPA: Grain

projection area, TGW: Thousand grain weight, GW: Grain weight per hole;

levels of 0.05 and 0.01, respectively (LSD method)

@

and “**” indicated the significances at the
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BE AN, KRR IR BN R E M 2E R FX
T 0 1A RIS, N 27.13%, R BIZMR 2R 2
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Table 2 Analysis of variance and heritability for single trait

PR WRAE awr P kM
Trait Trea'tment Error variance F-value Heritability
variance

HyAEEY Panicle number per hole 9.539 4.506 2.117 27.13
R Grain number per panicle 512.910 35.040 14.638" 81.97
A FESRI 2T Filled grain number per panicle 646.998 39.659 16.314" 83.62
25523 Seed setting percentage 0.010 0.001 20.617" 86.74
$iK: Grain length 0.623 0.003 186.479™ 98.41
$i %% Grain width 0.173 0.001 347.528" 99.14
KB B Ratio of grain length to width 0.666 0.001 626.099” 99.52
Wi K Grain projection girth 1.149 0.017 66.041" 95.59
Fi PR AR Grain projection area 2320 0.056 41.618™ 93.12
T-iJF & Thousand grain weight 13.494 0.059 227.085" 98.69
B SRR & Grain weight per hole 205.235 35.620 5.762" 61.35

1) “*%” 40.01 2 FK-F(Fhik)
1) “**” indicated the significant level of 0.01 (F-test)
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KT R (GW) BITTER A 2] 1%, 1Tk i & (TGW)

Xof B ORE T F [ DT R A A 67.1%
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fh 5 g PRI 5= m IR B3 s B 35 R Y
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Table 3 Correlation coefficients of phenotypes among investigated traits

AR Trait GN FGN SSP GL GWD RLW GPG GPA TGW GW
PN -0.594"  -0.580"  —0.289 0222  -0.156 0.208 0221  —0.137  —0.269 0.078
GN 08717 0321  —0461" 0302  —0.401  —0.461° 0.239 0.331 0.417
FGN 0.743"  -0482" 0412  —0.485  —0.442 0.468" 0.606"  0.677"
SSP -0.328 0.410  -0415  -0.250 0.598"  0.739"  0.763"
GL —-0.944"  0.978" 0989”7 —0.755" —0.778" —0.649"
GWD -0.990" —0.897" 09157  0.889"  0.696
RLW 0.941" -0.873" —0.871" —0.708"
GPG -0.662"  —0.699" —0.581°
GPA 0.950"  0.775"
TGW 0.819™

1)PN: 3 R A&, GN: 4244, FGN: B4 Sk 4, SSP: £ £ £, GL: 2%, GWD: 5, RLW: £ K/# 5, GPG: 2% % A

¥,GPA: E&FH @R, TGW: THEME,GW: £XERE; “*7 |

“rr g5 R Ri40.05.0.01 K F 2 F A £ (16 R AT £ A H0k)

1)PN: Panicle number per hole, GN: Grain number per panicle, FGN: Filled grain number per panicle, SSP: Seed setting
percentage, GL: Grain length, GWD: Grain width, RLW: Ratio of grain length to width, GPG: Grain projection girth, GPA: Grain

projection area, TGW: Thousand grain weight, GW: Grain weight per hole;

@

and “**” indicated the significant correlation at

the levels of 0.05 and 0.01, respectively (Critical correlation coefficient method)
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