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Correlation between 1000-grain Weight, Grain Yield and Quality in
Japonica Hybrid Rice

ZHAN Xin-chun'? ,ZHANG Pei-jiang' ,DONG Zhao-rong” ,ZHENG Le-ya' ,FU Qiang'
(' Rice Research Institute ,Anhui Academy of Agricultural Sciences/Hefei Sub-center of China National Rice
Improvement Center ,Hefei 230031 ;* Agricultural College of Anhui Agricultural Universivy , Hefei 230036)

Abstract; The study was aimed to prove up the relationship of 1000-grain weight with yield and quality in ja-
ponica hybrid rice. 4 BT-type CMS lines and 24 three-line japonica restorer lines with major difference in 1000-grain
weight were crossed in p X ¢ incomplete diallel design to study heterosis of 1000-grain weight in F, hybrids and the
correlations between 1000-grain weight of hybrids and their parents with yield and quality. The results were as fol-
lowed; (1)56.3% of combinations tested had heterosis over their parents mean in 1000-grain weight,and 19. 8% of
combinations tested had positive super-parent heterosis. (2) The correlations of female ,male parents and average of
parents with F, hybrids were very significantly correlated in 1000-grain weight(r =0.33"",0.71"" Jand 0. 78 *" ).
1000-grain weight character was more greatly influenced by restorer line than by CMS line. (3)1000-grain weight of
F, hybrids, male parents and average of parents had high significant positive correlation with yield per plant of F,
hybrids(r =0.55"",0.47"" ,and 0. 51 " ). The correlation between 1000-grain weight of female parents and yield
per plant of F, hybrids was not significant. (4 ) 1000-grain weight of I, hybrids and their male parents had high sig-
nificant positive correlation with brown rice rate, milled rice rate, head milled rice rate, chalky grain rate, chalki-
ness, grain length, and grain width. They had significant positive correlation with endosperm translucency. 1000-

grain weight of female parents had high significant positive correlation with chalky grain rate, chalkiness, and grain
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length. Tt had significant positive correlation with grain width. (5) The range of 1000-grain weight of hybrid japonica

with high quality and yield was 25.1-27.0 g.

Key words: japonica hybrid rice; 1000-grain weight; yield; grain quality; correlation
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Table 1 Test material

2531 A THRIE (g)
Group Material 1000-grain weight

ENES 4001 A 23.1~24.0

CMS line A 99-8A 24.1~25.0

T4012A 25.1~26.0

RUBE 15A 26.1~28.0

Wi & R487 .R488 .R489 .R490 18.1~20.0

Restorer line R491 .R493 R494 R502 20.1~22.0

R496 .R497 .R499 .R390 22.1~24.0

R503 .R513 \R517 \R507 24.1~26.0

R510 .R518 .R519 \R524 26.1~28.0

R508 .R528 \R529 .R531 28.1~32.0

1.2 Rt

RIGTE 4 x 24 R5ERRFNF38 15, 4331 F 2009
4E 5 ATEBAAIERT 2009 4F 11 A LE 1R = W Al
FACHA, T IS 96 D AZH Ao B
JE R 38 Rh - B B A RN F

2010 4 5 ATE LA NEFAE F, B HOE AR+
FHRE F, 5 H 10 HEEF 6 H 10 HB4k, A
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23.3 cm,/NXEHE A 23.3 em, BEPLIX 4 HEST 3 &k
EA, HAE R E— A
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Table 2 Heterosis of 1000-grain weight in F, hybrids
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TR EE (g) 1000-grain weight ; - . -
S g) g g YR (%)  HEILH (%) b
A LA R ESE I Average Super-parent
Cross name F, . ) h
Female Male Average of parents heterosis heterosis

JXURE 15A/R487 22.83 27.40 19. 63 23.52 -2.90 -16. 67 -0.18
A 99-8A/R487 22.18 24.82 19. 63 22.23 -0.22 -10. 66 -0.02
T4012A/R487 20. 83 25.37 19. 63 22.50 -7.41 -17.88 -0.58
4001 A/R487 21.93 23.52 19. 63 21.58 1. 66 -6.75 0.18
JXUBE 15A /R488 25.17 27.40 18. 88 23. 14 8.76 -8.15 0.48
A 99-8A/R488 21.50 24.82 18. 88 21.85 -1.60 -13.38 -0.12
T4012A /R4388 22.53 25.37 18. 88 22.13 1.85 -11.18 0.13
4001 A/R488 21.63 23.52 18. 88 21.20 2.04 -8.02 0.19
JXURE 15A /R489 23.52 27.40 19. 33 23.37 0. 65 -14.17 0.04
HA 99-8A/R489 21.95 24.82 19.33 22.08 -0.57 -11.56 -0.05
T4012A /R489 21.73 25.37 19.33 22.35 -2.76 -14.33 -0.20
4001 A/R489 21.43 23.52 19.33 21.43 0.04 -8.87 0

JXUAE 15A /R490 23.00 27.40 18.72 23.06 -0.26 -16.06 -0.01
7 99-8 A/R490 21. 67 24.82 18.72 21.77 -0.47 -12.70 -0.03
T4012A /R490 21.93 25.37 18.72 22.05 -0.51 -13.55 -0.03
4001 A/R490 21.38 23.52 18.72 21.12 1.25 -9.08 0.11
JXUBE 15A /R491 25.17 27.40 21.32 24. 36 3.31 -8.15 0.27
A 99-8A/R491 23.92 24.82 21.32 23.07 3.67 -3.64 0.48
T4012A /R491 23.57 25.37 21.32 23.35 0.95 -7.11 0.11
4001 A/R491 23.07 23.52 21.32 22.42 2.88 -1.93 0.59
JXUBE 15A /R493 25.22 27.40 21. 80 24. 60 2.51 -7.97 0.22
A 99-8A/R493 24.58 24.82 21. 80 23.31 5.46 -0.95 0. 84
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®2(£)
Toki 1000-grain weight ik - » -
L — ‘ (g) i g YR (%) R (% ) B
Cross name ES 1 5N AL W ESEIME Average Super-parent N
F, Female Male Average of parents heterosis heterosis
T4012A /R493 23.77 25.37 21.80 23.59 0.77 -6.32 0.10
4001A/R493 23.70 23.52 21. 80 22.66 4.59 0.77 1.21
RUEE 15A /R494 24. 10 27.40 21.22 24.31 -0.86 -12.04 -0.07
& 99-8A/R494 23.33 24.82 21.22 23.02 1.36 -5.99 0.17
T4012A /R494 23.33 25.37 21.22 23.30 0.16 -8.03 0.02
4001 A/R494 23.48 23.52 21.22 22.37 4.98 -0.16 0.97
KU 15SA /R496 25.67 27. 40 22.23 24. 82 3.43 -6.33 0.33
KA 99-8A/R496 25.08 24.82 22.23 23.53 6.62 1.06 1.20
T4012A /R496 24.90 25.37 22.23 23.80 4.62 -1.85 0.70
4001 A/R496 24.18 23.52 22.23 22.88 5.72 2.82 2.03
KU 15A /R497 24.68 27.40 22. 80 25.10 -1.66 -9.91 -0.18
KA 99-8A/R497 24.28 24.82 22. 80 23.81 1.99 -2.16 0.47
T4012A /R497 23.93 25.37 22.80 24.09 -0.63 -5.66 -0.12
4001 A/R497 23.83 23.52 22. 80 23.16 2.91 1.33 1.87
KU 15A /R499 25.00 27. 40 23.18 25.29 -1.15 -8.76 -0.14
A 99-8A/R499 23.27 24.82 23.18 24. 00 -3.06 -6.26 -0.89
T4012A /R499 23.97 25.37 23.18 24.28 -1.27 -5.53 -0.28
4001 A/R499 23.87 23.52 23.18 23.35 2.21 1.47 3.04
KU 15A /R502 25.22 27. 40 21.52 24. 46 3.09 -7.97 0.26
R A 99-8A/R502 23.37 24.82 21.52 23.17 0.85 -5.86 0.12
T4012A /R502 23.77 25.37 21.52 23.45 1.37 -6.32 0.17
4001A/R502 23.73 23.52 21.52 22.52 5.39 0.91 1.21
KU 15A /R503 26.57 27. 40 24.52 25.96 2.34 -3.04 0.42
H A 99-8A/R503 25.77 24.82 24.52 24.67 4.45 3.81 7.31
T4012A /R503 25.45 25.37 24.52 24.95 2.02 0.32 1.19
4001A/R503 24.55 23.52 24.52 24.02 2.21 0.12 1.06
KU 15A /R507 27.20 27. 40 25.85 26. 63 2.16 -0.73 0.74
R A 99-8A/R507 26.00 24. 82 25.85 25.34 2.62 0.58 1.29
T4012A /R507 25.30 25.37 25.85 25.61 —-1.21 -2.13 -1.29
4001A/R507 25.47 23.52 25.85 24. 69 3.17 —1.48 0.67
KU 15A /R508 23.13 27. 40 29. 00 28.20 -17.97 -20.23 -6.33
HAF 99-8A/R508 24.48 24.82 29. 00 26.91 -9.02 -15.57 -1.16
T4012A /R508 23.77 25.37 29. 00 27.19 -12.57 -18.05 -1.88
4001A/R508 24.77 23.52 29.00 26.26 -5.69 -14.6 -0.55
KU 15A /R510 26. 87 27. 40 26.33 26. 87 0.01 -1.95 0
HAF 99-8A/R510 25.07 24.82 26.33 25.58 -1.99 -4.80 -0.67
T4012A /R510 25.12 25.37 26.33 25.85 -2.84 -4.61 -1.53
4001A/R510 25.47 23.52 26.33 24.93 2.17 -3.28 0.39
U 15A /R513 28. 10 27. 40 25.47 26. 44 6.30 2.55 1.73
A 99-8A/R513 27.32 24. 82 25.47 25.15 8. 64 7.25 6.68
T4012A /R513 26.43 25.37 25.47 25.42 3.99 3.78 20.27
4001A/R513 26.33 23.52 25.47 24.50 7.50 3.39 1. 89
RUBE 15A /R517 26.33 27.4 24.90 26. 15 0.70 -3.89 0.15
A 99-8A/R517 25.28 24. 82 24.90 24. 86 1.70 1.54 10. 58
T4012A /R517 24. 40 25.37 24.90 25. 14 -2.92 -3.82 -3.13
4001A/R517 24.30 23.52 24.90 24.21 0.37 -2.41 0.13
RUKE 15A /R518 28.68 27.4 27.17 27.29 5.12 4.68 12. 16
A 99-8A/R518 26.25 24. 82 27.17 26. 00 0.98 -3.39 0.22
T4012A /R518 26.20 25.37 27.17 26.27 -0.27 -3.57 -0.08
4001A/R518 25.48 23.52 27.17 25.35 0.55 -6.21 0.08
RUBE 15A /R519 26. 85 27.4 26. 82 27. 11 -0.96 -2.01 -0.90
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Toki 1000-grain weight ik - » -
s — ‘ (g) i g YR (%) R % ) L
Cross name ES 1 5N AL W ESE Average Super-parent N
F, Female Male Average of parents heterosis heterosis

K7 99-8A/R519 25.53 24. 82 26. 82 25.82 -1.11 -4.80 -0.29
T4012A /R519 24.92 25.37 26. 82 26. 10 -4.52 -7.10 -1.63
4001A/R519 24.47 23.52 26. 82 25.17 -2.79 -8.77 -0.43
RUBE 15A /R524 26. 85 27.40 28.03 27.72 -3.12 -4.21 -2.75
KA 99-8A/R524 25.90 24. 82 28.03 26. 43 -1.99 -7.60 -0.33
T4012A /R524 25. 00 25.37 28.03 26.70 -6.37 -10. 81 -1.28
4001A/R524 25.57 23.52 28.03 25.78 -0.81 -8.79 -0.09
RUBE 15A /R528 26. 60 27.40 28. 80 28.10 -5.34 -7.64 -2.14
R 99-8A/R528 25.03 24. 82 28. 80 26. 81 -6.63 -13.08 -0.89
T4012A /R528 24.73 25.37 28. 80 27.09 -8.68 -14.12 -1.37
4001 A/R528 25.45 23.52 28. 80 26.16 -2.71 -11.63 -0.27
R 15A /R529 25.87 27.40 31.20 29.30 -11.72 -17.09 -1.81
A 99-8A/R529 27.33 24, 82 31.20 28.01 -2.42 -12.39 -0.21
T4012A /R529 26.37 25.37 31.20 28.29 -6.78 -15.49 -0.66
4001A/R529 24.93 23.52 31.20 27.36 -8.87 -20.09 -0.63
KA 15A /R531 28.33 27.40 28.15 27.78 2.01 0. 65 1.49
HAF 99-8A/R531 26.17 24.82 28.15 26. 49 -1.20 -7.05 -0.19
T4012A /R531 26.08 25.37 28. 15 26.76 -2.56 -7.37 -0.49
4001A/R531 26.20 23.52 28.15 25.84 1.41 -6.93 0.16
R 15A /R390 26.07 27.40 24.03 25.72 1.37 -4.87 0.21
H A 99-8A/R390 25.70 24.82 24.03 24.43 5.22 3.55 3.23
T4012A /R390 25.23 25.37 24.03 24.70 2.16 -0.54 0. 80
4001A/R390 25.25 23.52 24.03 23.78 6. 20 5.08 5.78
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®3 FREFATHESHSRHKENHEXRY

Table 3 Correlation coefficients between 1000-grain weight
of hybrids and their parents with yield per plant
of F, hybrids

TR TRi A
Character F, TGW

MTGW FTGW APTGW
LARTFRE 0.71%*
FEART R E 0.33%* 0
MEF-H{H 0.78** 0.93**  0.38**
AR5 0.557" 0.47** 0.19 0.51**

* U3 IEEAR 0.05 0. 01 K E R, TE

*, """ :Significance at 5% and 1% level, respectively , F, TGW:.F, hy-
brids 1000-grain weight, MTGW ; Male 1000-grain weight, FTGW ; Female
1000-grain weight, APTGW ; Average of parents 1000-grain weight ,GY

Grain yield per plant of F| hybrids, the same as below
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2.3 F REFEXATHESZHMEROERSH
R4 T F BHEA TR 5 2% R b B
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FIEMC, HAEE R K TELE B (E R | B
TER B AR, BEA TR E S e kR |
FIRE ORI 2 S A 8 3 TE AR OG5k 9 5 10 35 1E A
K, HREARAR RO ROKRR B K IEIE 8
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Table 4 Correlation coefficients between 1000-grain weight of hybrids and their parents with quality characters

) ) L , . . . HBERE
62N Rk kR ORDRR B EfkeR EHE kK R K% BUHE P o
Trait BRR MRR HRR ET CGR CD GL GW /W GT GC ”/;'CE
F, TR 0.59** 0.58**  0.62**  0.25*  0.35*" 0.20  0.52** 0.40** 0.14 -0.16 -0.05 -0.19
BATHRE -0.04 -0.06 -0.14 0.13 0.38** 0.38%% 0.47*" 0.24" 0.20 -0.01 0.03 -0.07

AT hiE 0.78** 0.69** 0.74"*  0.24*  0.30""

0.10 0.45"" 0.32"" 0.05 -0.18 -0.07 -0.09

BRR; Brown rice rate, MRR ; Milled rice rate, HRR; Head rice rate, ET; Endosperm translucency, CGR ; Chalky grain rate, CD; Chalkiness degree, GL:

Grain length, GW ; Grain width, /W ; Length/width, GT ; Gelatinization temperature, GC ; Gel consistency, AC: Amylose content,the same as below
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T AR SR 5 7. 3% 325 NHA N =S E
FEdh AP 15 26. 0% ;50 A2H & A DU 45325 38 1 FH A o
P, A7 52, 1% 59 AN A0 55830 & AR &R,

9. 4% ;5 N M E RN, 155.2%

SR | A5 R AR T A5 3 B R Ak
32 MR 2L A B RR 2 A B AR P T AT AT, &
R, kR 25.7 g LU 1 (8250 kg/hm? L)
) B REA A A 18 A, iR A SRR A
) 56.3% , f7 96 TS A 18.8% , PAkR= &
9 25.7 ¢ LLT (8250 keg/hm* LA ) (924 SR 2 &
A 144, BB RR A G 1Y 43. 7% o

FKSHIE T 18 MKRF3 R E(F3 %) J=7h&
8250 kg/hm” DA - 4 24 S EAG TR0 T | 7= 5 F1 5 vk
R, MRS AIHELF, TR EAE23.1 ~24.0 g Z[H] H
H1MHAE,HS5 6% %244 TR E N 23.8 g, K
93 G, Bk R 30. 0 g(9642. 9 kg/hm?) , F, T-KL
HIE24.1 ~25.0 g ZIA 3 MHA, i 16.7%
B E I BARR M 28.3 2(9096. 4 kg/hm?) , KT N 3
% TR ABARR P i R 26. 1 2(8389. 3 kg/hm?) |, K Ji
2%, F, TR EALE25.1~26.0 g Z[AIAH 8 T4
B 44, 4% HAOKRECh 2 WA AE 4 4, KR
J 3 RIEAEH 4 48 NULE P i Sk
930. 1 g(9675.0 kg/hm*) , HoK ik 3 2%, F, THL
HEAE26.1~27.0 g Z[H45 6 NG, 5 33.3% , H
HORBT R 2 BRAAH 1A, k=& h 28.8 ¢
(9257.1 keg/hm?) , Hdx 7 MHE KR 3 K e
B BARR M 34,7 g(11153. 6 kg/hm?) , )& 18 4>
A i, HORB 3 9%,

FH O] L ELA g R O S S P = A e TR
FIEERAE25.1 ~27.0 g 2],
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Table 5 1000-grain weight,yield and quality characters in 18 japonica hybrids of high yield and good quality
HE P BAR AR AG ROk KPR RN @B Ep ¥l Bk RSE K9 BOH R EEE KRR

ThOTE TH BB R R KK RE E (om) (mm) (R T

i H O (%) (%) (%) (H) (%) (%) (%) (mm) FHE (%)

() (g (8 (8 (%)
Cross F,TGW FTGW MTGW GY BRR MRR HRR ET CGR CD GL GW L/W GT GC AC QG
T4012A/R508 23.8 25.4 29.0 30.0 84.3 75.8 71.4 1 30 5.0 5.8 2.8 21 6.2 66.5 16.7 3
4001A/R517 24.3 23.5 24.9 26.8 835 77.2 73.3 2 15 2.4 570 2.8 2.0 58 635 17.5 3
T4012A/R528 24.7 25.4 28.8 28.3 83.9 74.0 69.3 1 26 4.1 5.80 2.8 20 6.0 745 17.1 3
T4012A/R519 24.9 25.4 26.8 26.1 84.1 77.4 76.7 1 20 3.0 5.75 2.8 2.0 6.0 70.5 18.3 2
7 99-8A/R510 25.1 24.8 26.3 30.1 84.6 76.4 753 1 23 3.8 590 290 2.0 6.2 72.0 17.2 3
T4012A/R510 25.1 25.4 26.3 26.3 84.7 76.0 74.3 1 16 2.9 590 295 20 6.2 8.5 17.4 2
T4012A/R390 25.2  25.4 24.0 27.0 84.3 75.3 73.2 1 10 1.3 580 290 20 6.7 73.0 16.8 2
4001A/R390 25.3 23,5 24.0 29.3 82.7 74.1 71.4 1 12 1.2 565 2.80 2.0 6.5 820 16.5 3
4001A/R518 25.5 23.5 27.2 26.1 83.9 781 75.7 2 9 1.5 5.70 2.85 2.0 6.3 71.0 16.4 2
A 99-8A/R519  25.5 24.8 26.8 27.7 84.2 75.7 74.3 1 15 2.2 580 295 20 6.2 79.0 18.6 2
7 99-8A/R390 25.7 24.8 24.0 27.0 82.0 73.3 69.6 1 12 1.4 590 295 2.0 55 81.5 16.7 3
7 99-8A/R503 25.8 24.8 24.5 29.5 83.3 74.8 72.9 1 30 4.9 575 2.90 2.0 6.0 785 17.3 3
JXAE 15A/R390 26.1 27.4 24.0 27.3 82.7 74.0 70.9 1 21 2.5 6.10 2.90 2.1 6.3 745 16.8 3
T4012A/R518 26.2  25.4 27.2 34.7 84.5 78.2 74.7 2 21 3.0 5.8 3.00 20 6.2 755 16.5 3
7 99-8A/R518  26.3 24.8 27.2 33.2 83.2 76.6 75.1 2 22 3.4 575 290 2.0 6.3 60.0 17.2 3
4001A/R513 26.3 23.5 25.5 29.6 83.5 75.0 73.3 1 27 4.3 5.40 275 2.0 57 825 16.4 3
JXUBE 15A/R519 26.9 27.4 26.8 28.8 84.3 78.7 77.4 2 13 2.2 58 3.0 1.9 6.0 71.0 17.7 2
JXUAE 15A/R510 26.9 27.4 26.3 33.7 82.0 73.3 72.5 1 30 3.7 5.80 2.8 20 6.0 8.5 16.8 3
QG : Quality grade
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