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2005 5 8 ,5 12 ,6 14 AIC Ui? Uz2? Ug? W2
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10 ( 40-45 ),
4 “RIL 5 2.1 2005 7
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1.2.2 ,
7 (1000GW) (GL) 0.023 0.029, ,
1 7
Table 1  Phenotypic, genetic and environmental correlation coefficients of panicle angle and grain traits
Traits 1000GW GL GwW GT GL/GW GL/GT GW/GT
Phenotypic correlation coefficients 0.384** 0.385** 0.151** 0.092 0.171** 0.018 0 0.051
Genetic correlation coefficients 0.469 0.479 0.155 0.129 0.201 0.018 2 0.074
Environmental correlation coefficients 0.008 0.005 0.138 -0.043 0.033 0.0170 0.028
1000GW: ; GL: ; GW: ; GT: ; GLIGW: ; GL/GT: ; GW/GT: e 1%

1000GW means 1 000-grain weight; GL means grain length; GW means grain width; GT means grain thickness; GL/GW means
length-width ratio of grain; GL/GT means length-thickness ratio of grain; GW/GT means width-thickness ratio of grain. ** indicates
significant at 1% level. The same below.
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2 8979/C RIL 7

Table 2 Frequency distributions of seven grain traits in RIL population of Bing 8979/ C Bao

No. of plants with different 20000GW

16.5-17.5 17.5-18.5 18.5-19.5 19.5-20.5 20.5-21.5 21.5-22.5 22.5-23.5

23.5-24.5 24.5-25.5

| P1 7
P2 8
RILs 0 2 53 6 16 16 32 36 51
I P1 1
P2 8
RILs 0 1 3 5 3 7 18 35 53
No. of plants with different GL
6.48-6.60 6.60-6.72 6.72-6.84 6.84-6.95 6.95-7.07 7.07-7.19 7.19-7.31 7.31-7.43 7.43-7.55
| P1
P2 2 3 3
RILs 0 0 6 14 21 20 36 61 71
I P1
P2 4 3 1
RILs 1 2 3 8 20 39 70 76 72
No. of plants with different GW
2.92-2.97 2.97-3.03 3.03-3.08 3.08-3.13 3.13-3.19 3.19-3.24 3.24-3.29 3.29-3.34 3.34-3.40
| P1 2 2 4
P2
RILs 1 1 3 5 17 25 36 60 53
I P1 2 3 3
P2
RILs 1 1 3 5 7 18 41 58 81
No. of plants with different GT
1.85-1.89 1.89-1.921.92-1.96 1.96-1.99 1.99-2.03 2.03-2.07 2.07-2.10 2.10-2.14 2.14-2.17
| P1 5
P2 4 4
RILs 2 3 3 4 11 12 29 36 49
I P1
P2 3 1 4
RiLs 0 0 0 0 0 5 3 33 52
No. of plants with different GL/GW
1.91-1.94 1.94-1.98 1.98-2.02 2.02-2.06 2.06-2.10 2.10-2.13 2.13-2.17 2.17-2.21 2.21-2.25
| P1
P2 1 3 3 1
RILs 1 4 6 8 20 30 45 57 58
I P1
P2 2 4 2
RILs 1 3 9 12 25 40 52 69 61
No. of plants with different GL/GT
2.92-2.98 2.98-3.04 3.04-3.09 3.09-3.15 3.15-3.21 3.21-3.27 3.27-3.33 3.33-3.38 3.38-3.44
| P1
P2 1 2
RiLs 2 3 3 11 22 25 43 46 52
I P1
P2 1 2 2
RiLs 1 3 5 17 24 47 74 65 51
No. of plants with different GW/ GT
1.37-1.39 1.39-1.42 1.42-1.44 1.44-1.47 1.47-1.50 1.50-1.52 1.52-1.55 1.55-1.57 1.57-1.60
| P1 1 2 1 4
P2
RILs 1 1 6 14 33 73 83 60 33
I P1 3 2 3
P2 2
RILs 0 1 11 21 52 70 98 44 29

Il 2005 2006
I and Il indicate the year 2005 and 2006, respectively.
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No. of plants with different 1000GW No. of Mean+SD
25.5-26.5 26.5-27.5 27.5-28.5 28.5-29.5 29.5-30.5 30.5-31.5 31.5-32.5 plants
1 8 24.83+0.11
8 21.24+0.06
61 42 42 22 13 5 0 349 25.01+2.60
7 8 25.31+0.18
8 21.38+0.23
73 63 48 26 7 7 0 349 25.56+2.20
No. of plants with different GL
7.55-7.67 7.67-7.79 7.79-7.90 7.90-8.02 8.02-8.14 8.14-8.26 8.26-8.38
12 2 4 8 7.76x0.10
8 6.90+0.08
64 34 11 6 2 2 1 349 7.43x0.27
3 3 2 8 7.75+0.08
8 6.84+0.07
43 11 4 0 0 0 0 349 7.35+0.21
No. of plants with different GW
3.40-3.45 3.45-3.50 3.50-3.56 3.56-3.61 3.61-3.66 3.66-3.71 3.71-3.77
8 3.23+0.04
1 4 2 1 8 3.50+£0.04
47 50 19 19 6 5 2 349 3.37+£0.13
8 3.22+0.03
4 2 2 8 3.46+0.04
68 37 17 9 2 1 0 349 3.36+0.11
No. of plants with different GT
2.17-2.21 2.21-2.25 2.25-2.28 2.28-2.32 2.32-2.35 2.35-2.39 2.39-2.43
3 8 2.16+0.02
8 2.00+0.02
74 42 36 26 14 7 1 349 2.18+0.09
6 1 1 8 2.21+0.03
8 2.12+0.03
100 57 58 24 14 2 1 349 2.21+0.06
No. of plants with different GL/GW
2.25-2.29 2.29-2.33 2.33-2.36 2.36-2.40 2.40-2.44 2.44-2.48 2.48-2.52
1 2 4 1 8 2.41+0.04
8 1.98+0.04
46 31 17 14 8 3 1 349 2.21+0.10
1 4 3 8 2.44+0.03
8 2.00+0.03
40 12 12 5 4 3 1 349 2.19+0.09
No. of plants with different GL/GT
3.44-3.50 3.50-3.56 3.56-3.62 3.62-3.67 3.67-3.73 3.73-3.79 3.79-3.85
3 1 4 8 3.60+£0.05
2 3 8 3.46+0.05
43 33 25 14 15 10 2 349 3.41+0.17
1 4 3 8 3.59+0.03
3 8 3.41+0.05
31 12 7 4 5 2 1 349 3.34+0.13
No. of plants with different GW/ GT
1.60-1.63 1.63-1.65 1.65-1.68 1.68-1.71 1.71-1.73 1.73-1.76 1.76-1.78
8 1.48+0.03
1 1 2 3 1 8 1.43+0.02
21 11 6 2 2 2 1 349 1.54+0.05
8 1.73+0.03
3 1 2 8 1.62+0.02
14 5 4 0 0 0 0 349 1.53+0.05
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Table 3 MLV and AIC values of candidate models calculated with IECM method for seven grain traits
Traits | I

Model MLV AIC Model MLV AIC
1000GW E-1-4 -808.03 1628.06 E-2-4 —-755.81 1525.62
E-1-5 -808.16 1628.32 E-2-5 -755.81 1525.62
E-2-4 -807.19 1628.37 E-2-7 -756.37 1524.74
E-2-5 -807.19 1628.37 E-2-8 -756.37 1524.74
GL E-1-7 -13.24 36.48 E-1-8 73.51 -137.03
E-1-8 -13.24 36.48 E-2-0 78.88 -139.76
E-2-0 -10.08 38.16 E-2-1 77.46 -138.91
E-2-6 -11.94 37.88 G-2 74.95 -137.90
GwW C-0 242.32 -474.64 E-1-7 319.88 -629.75
C-1 241.88 -475.75 E-2-0 326.26 -634.53
E-1-7 242.31 -474.63 E-2-1 326.50 -637.01
E-1-9 242.32 -474.64 E-2-6 326.50 -639.01
GT E-2-4 379.63 —-745.27 C-0 505.64 -1001.27
E-2-5 379.63 —-745.27 E-1-9 505.38 -1000.77
E-2-7 378.89 —-745.78 E-2-4 506.88 -999.76
E-2-8 378.89 —-745.78 E-2-5 506.88 -999.76
GL/GW C-0 342.74 -675.48 E-1-7 379.67 —-749.33
E-1-7 342.74 -675.47 E-1-8 379.67 —-749.33
E-1-8 342.74 -675.47 E-2-0 383.77 —-749.54
E-1-9 342.74 -675.48 E-2-6 387.60 -761.19
GUGT C-0 155.98 -301.95 E-1-9 245.38 -490.76
E-1-4 157.31 -302.62 E-2-4 252.15 -490.29
E-1-5 157.31 -302.61 E-2-7 251.36 -490.73
E-1-9 156.54 -303.07 E-2-8 251.36 -490.73
GW/GT E-2-4 569.23 -1124.45 C-0 617.24 -1224.47
E-2-6 569.24 -1124.49 E-2-0 621.75 -1225.50
E-2-7 569.21 -1126.42 E-2-1 622.82 -1229.63
E-2-8 569.21 -1126.42 E-2-6 622.82 -1231.63
MLV ; AIC AlC ;1 1l 2005 2006

MLV means Max-likelihood-value; AIC means Akaike’s information criterion value; | and Il indicate the year 2005 and 2006, respectively.
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4 7 RIL
Table 4 Means, weights and standard deviations of component distributions in RIL population under best-fitted genetic model for
seven grain traits

Traits Best-fitted Parameter [ 1
model Component distribution of RILs
Ha Haz Hag Hag Ha Haz Has Has
1000GW E-2-4 M 24.77 27.18 21.30 24.77 27.18 21.30
w 0.50 0.34 0.16 0.50 0.34 0.16
SD 1.69 1.69 1.69 1.62 1.62 1.62
GL E-2-0 M 7.75 7.46 7.46 7.03 7.74 7.37 7.37 6.88
W 0.14 0.35 0.35 0.16 0.05 0.45 0.45 0.05
SD 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18
GW E-1-7 M 3.34 3.39 3.28 3.39
'\ 0.25 0.75 0.24 0.76
SD 0.13 0.13 0.10 0.10
GT E-2-5 M 1.99 2.23 2.16 2.14 2.27 2.22
W 0.07 0.43 0.50 0.11 0.38 0.51
SD 0.07 0.07 0.07 0.04 0.04 0.04
GL/GW E-1-7 M 2.17 2.23 2.17 2.26
'\ 0.25 0.75 0.24 0.76
SD 0.10 0.10 0.08 0.08
GU/GT E-1-9 M 3.37 3.53 3.3 3.49
'\ 0.75 0.25 0.79 0.21
SD 0.15 0.15 0.11 0.11
GW/GT E-2-6 M 1.54 1.54 1.67 1.46 1.52 1.60
w 0.05 0.90 0.05 0.13 0.73 0.14
SD 0.05 0.05 0.05 0.03 0.03 0.03
M: 7 W ; SD: bl 2005 2006

M: Mean of component distribution; W: Weight; SD: Standard deviation; | and Il indicate the year 2005 and 2006, respectively.
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Figure 3  Frequency distribution, fitted mixed distribution and its component distribution for 1000GW of RIL population in the cross
Bing 8979/C Bao

I and Il indicate the year 2005 and 2006, respectively
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Figure 4 Frequency distribution, fitted mixed distribution and its component distribution for GL of RIL population in the cross Bing
8979/C Bao
I and Il indicate the year 2005 and 2006, respectively

5 RIL 7
Table 5 Estimates of genetic parameters for 7 grain traits in RIL population
Trait Estimate value
1000GW GL GW GT GL/GW GL/GT GW/GT
| 11 | 11 | 11 | 11 | 11 | 11 | 11
1st order m 2451 2455 732 7.21 336 3.34 8.63 222 220 221 345 339 158 6.11
parameter d -0.03 -0.14
d, 0.26 2.16 0.18 0.12 -0.10 -0.01
dp 2.94 2.42 0.18 0.12 -0.24 -0.07
i -0.03 -0.12 0.03 0.01
i* -0.05 -0.11 -0.03 -0.05 0.08 0.10
2nd order s, 6.75 484 0.07 0.04 0.02 011 0.01 0.004 0.01 0.09 0.10 0.02 0.003 0.003
parameter sy 3.91 262 0.04 0.02 0.002 0.02 0.004 0.001 0.001 0.02 0.09 0.01 0.002 0.002

sng 2.84 218 0.02 0.01 0.01 0.09 0.004 0.001 0.01 0.07 0.01 0.002 0.0004 0.0004
hzmg(%) 57.89 54.15 58.97 53.78 14.16 16.31 46.11 38.68 7.16 26.15 90.39 79.87 53.02 71.43
h2,,(%) 42.00 45.00 28.89 32.39 81.52 82.62 48.23 39.62 77.99 73.03 8.19 9.89 14.87 12.83
s2: 7 S %! ;8% i h%g(%): 7 h?p(%): [ 2005
2006
szp: Phenotypic variance; sng: Polygene variance; szmg: Major gene variance; hzmg(%): Major gene heritability; thg(%): Polygene
heritability. | and Il indicate the year 2005 and 2006, respectively.
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Correlation Between Panicle Angle and Grain Traits, and Genetic
Analysis of Grain Traits in Japonica Rice (Oryza sativa)

Jianhua Jiang, Delin Hong*, Yuan Guo, Qiwu Zhang

State Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing 210095, China

Abstract Cultivars of japonica rice (Oryza sativa) with small panicle angle have high yield and poor quality. Grain traits are
associated with both yield and quality. To offer useful information for breeding cultivars with both high yield and good quality, we
investigated the correlation between panicle angle and seven grain traits of Bing 8979 (erect panicle; P;), C Bao (curved panicle;
P,) and 349 recombinantinbred lines derived from the cross P;xP,. Coefficients of linear correlation between panicle angle and the
seven grain traits were calculated, and genetic patterns were analyzed by mixed major-gene plus polygene inheritance models. No
significant linear correlation was found between panicle angle (PA) and grain thickness (GT), PA and grain length/GT (GL/GT), and
PA and grain width/GT (GW/GT). Asignificant linear correlation was found between PAand 1 000-grain weight (1000GW), PA and
GL, PAand GW, and PAand GL/GW (P < 0.01). Genetic analysis revealed that the seven grain traits were controlled by two major
genes plus polygenes. Interactions of the two major genes varied with the traits. The traits 1000GW, GL, GL/GT and GW/GT were
mainly controlled by the two major genes, and GW, GT and GL/GW were mainly governed by polygenes.

Key words correlation, genetic analysis, grain traits, japonica rice, panicle angle
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