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Analysis of genetic effects of quality trait injaponica hybrid rice

MA Hongwen,YIN Yan-Bo ,WANG Xin,WAN GJian,
QIANG Ai-ling ,.L IU Wei ,SHI Yarrli

(Crop Research Institute of Ningxia Academy of Agricultural and Forestry Sciences, Yongning ,Ningxia 750105 ,China)

Abdtract : 9x steriling lines(489A ,216A ,552A ,Zhongzuo 59A ,16A ,Qiuguang A) and six resume lines
(94FR30,2002FR11 ,2002FR24 ,1229 ,FR796 ,98FR2) were usedinincomplete diallel crossesto analyze the
genetic effects of quality traitsin japonica hybrid rice by usng the genetic model and analys's method for
quality traits of endospermsin cereal crops. The results showed that the quality traits,such as brown rice
rate ,milled rice ratio of length to width ,and milled rice ratio of length to thickness etc ,were mainly con-
trolled by direct dominant effects,while head rice rate ,trand ucency ,and chalkiness rate were mainly con-
trolled by direct additive effects. Genetic of chalkiness sze was mainly controlled by direct additive and
dominant effects,and cytoplasmic effects of brown rice rate and chalkiness rate were sgnificant. Environ-
mental factor and sampling error had sgnificant effect on milled rice rate ,chal kiness rate and trand ucency ,
too.Brown rice ,milled rice ,head rice ,milled rice ratio of length to width ,and milled rice ratio of length to
thicknessfor 5 traits had significant or very significant combinationsin the predicted val ues of heteros s of
quality traits of japonica hybrid rice crosses F.. The potential breeding values of parental lines were dis
cussed according to predicted val ues of genetic effects.
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Table1l Estimation of genetic effects variances of qualities traitsin jgponica hybrid rice
Parameter BRP MRP HRP L/ W L/ T CGR sc ™
Direct additive(\\//a‘;io;nce 0 7.4392  21.2379° 0 0 136.1690°" 5.0559"* 2.1850""
Direct dominan(tv\f’;r)iance 0.7275"* 0 0 0.0144*" 0.0151"" 0 0.7326°° 0.4159°
qnopla;\rli?vaﬂm 0.3237"" 0 0 0.008 6 0.0055 39.0656 " * 0 0.584 7
Materrl ;d\g:i'“v)e variance 0 1.4695  4.1951° 0 0 26.8976 0.9987°" 0.4316""
Materrd d(ovm'?r”;gm variance 0 2.670 6 12.072 7 0 0 9.2955 5.8882"" 0
(Ve)

Residual variance 0.090 0 1.6595 12.8211 0.004 8 0.006 9 110.138 0" "28.066 1 6.226 6

Phenotype vgr/igzme 1.1412 13.238 7" " 50.326 9 0.027 9 0.027 5 321.566 0" 40.7415 9.8439
SRR 0.05,0.01
Note: *, * * were dgnificant at 0.05,0.01 level respectively. The same asfllowing table.
1 , (Vo) 62.6 %,

(Vpo) ,
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(Voo) , ,
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73.3%, 2.2
(Vao)
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Table 2 Seed of genetic effectsof qualities traitsin 6 CM Sline japonica hybrid rice parents
Parent
Traits Efect 59A A
489A 216A 552A Zhonazuo 59A 16A Oluguang A
_ ~ (Voo) -0.4273"" 0.2033"°  -0.1496"" -0.5025"" -0.2749°" -0.2498""
Direct dominant variance
BRP (Vo) . . -
) . 0.798 4 0.445 4 0.222 3 - 0.000 8 0.376 1 0.642 4
Cytoplasmic variance
. ~ (Vao) 1.086 3 1.208 9 -1.3845"*  -1.5844"" 0.3483" 1.0437
Direct additive variance
(Vam) . . .
MRP  Materna additive variance 0.724 2 0.806 0 -0.9230 - 1.056 2 0.232 2 0.695 8
(VDr.") . -1.0079" 0.425 2 -1.4150 -0.5657 0.1515 -0.2900"
Maternal dominant variance
. ~ (Vao) 1.9878"" 3.5071  -1.1041°° -1.1894°° 0.4777°°  1.0066""
Direct additive variance
(VAm) * * * x * x * x * x
HRP Maternal additive variance 1.3252 2.3380 -0.7361 -0.7929 0.318 4 0.6711
(VDr.") . -0.9071"" 1.6217 -2.0323° -0.6315"" 4.1104 -2.3202
Maternal _dominant variance
. ~ (Voo) 0.0412"" 0.0359"" -0.1037°" -0.0590"" -0.004 9 0.0379""
Direct dominant variance
L/W
(V.C) . - 0.060 3 -0.1274" " 0.1196 " ° 0.0165" " - 0.066 0 -0.0008"
Cytoplasmic variance
. . (VDO). 0.0693" " 0.0522" " -0.0951"" -0.0442"" -0.0298" " -0.0358""
Direct dominant variance
L/T (Vo) - - .. N
. . - 0.0538 -0.1415 0.103 5 0.017 4 - 0.019 2 -0.0184
Cytoplasmic variance
. ~ (Vao) -2.1828"" -6.8810"" 10.240 3 1.9101°" -3.1631°" -3.0440""
Direct additive variance
(V.C) . 0.9096 " " -5.8143" 15.218 2 4,748 3" 2.1951" " 5.329 8
Cytoplasmic variance
CCR (Vam) -1.4552"" -4.5874"" 6.826 9 1.2734" " -2.1087 " -2.0293""
Maternal additive variance ’ ’ ’ ’ ’ ’
(Vom) -1.3123"° 0.190 2 -3.5554"" -1.6150"" -2.3387"° -3.8543""

Maternal dominant variance
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2 Continued of table 2
Parent
Traits Efect 59A A
489A 216A 552A Zhonazuo 59A 16A Oiuguang A
) - (VA.O) -0.7523"" -0.3981"" -0.5646"" 0.3301 -0.4046 " -0.1825
Direct additive variance
) } (VDO). -0.4275"" 0.4539" 0.2804"" -0.1010"" -0.5501"" -0.2591""
Direct dominant variance
sC (Vam) -0.5015"" -0.2654"" -0.3764"" 0.220 1 -0.2697 " -0.1216
Materna additive variance ’ ’ ’ ’ ’ :
(VDE“) ) -1.5772°" 2.5104 " 1.8176"" -0.7274"" -2.4232"" -1.1469 "
Maternal dominant variance
. ~ (Vao) 0.3580" 0.7289 -1.0730"" 0.3544" 0.3344"" 0.1453""
Direct additive variance
) } (VDO). -0.5390 0.1809 -0.1479 -0.0033 0.395 8 0.062 0
Direct dominant variance
TR (Ve) 1.7615 0.518 6 -1.0474" 7 0.4711 -0.5127" " 0.0410"
Cytoplasmic variance ' ’ ' ' ’ ’
(Vam) . . . AW .
Maternal additive variance 0.238 7 0.486 0 -0.7153 0.236 2 0.2229 0.0968
2 3 , 489A 16A ,216A 94FR30 1229 98FR2
A 94FR30 2002FR11 1229
,2002FR24 98FR2 . 216A ,
,489A ,489A 16A
216A A 2002FR11 2002FR24 1229 FR796 2002FR11
; ,  489A 59A
552A 59A FR796 16A A 2002FR11 2002FR24 98FR2
,489A 216A 2002FR11 1229
, JA89A 59A 16A A
;552A 50A , A
2002FR11 FR796 2002FR11 98FR2
3 6
Table 3 Seed of genetic effectsof qualities traitsin 6 restorer line japonica hybrid parents
Parent
Traits Effect 94FR30 2002FR11 2002FR24 1229 FR796 98FR2
. (Vo) -1.5672** -1.1062"" 0.0760"" 0.0611"° -0.4048"" 0.0487""
Direct dominant variance
BRP (V.C) . - 1.090 4 -0.8835 -0.1073"" 0.041 8 -0.3630 -0.0816""
Cytoplasmic variance
(Vao) - . - . .
Direct additive variance -2.2106 0.2127 -1.0544 1.357 6 -0.3900 1.366 1
(VAm) * x * x * x * *
MRP  Materna additive variance -1.4737 0.1418 -0.7029 0.905 1 -0.2600 0.910 8
(VD(") . 1.8402° " -0.1682 0.3902"" -2.4808"" -2.4161° -0.5091""
Maternal _dominant variance
. - (VA.O) 1.3042° 0.1252* " -3.0796"" 2.1526" " -3.7114""  -1.4767""
Direct additive variance
(VAm) * * * x * * * x *
HRP  Materna addtive variance 0.869 4 0.083 5 -2.0531 1.4351 -2.474 2 -0.9845
(Vo) - 3.9608 " - 1.0481 1.6688 " * - 1.7106 " " -1.3923" 2.4669 " "

Maternal dominant variance




3 Continued of table 3

Parent
Traits Effect 94FR30 2002FR11 2002FR24 1229 FR796 98FR2
(Vo) - . . . -
Direct dominant variance -0.042 6 0.248 8 0.003 1 0.1100 0.006 0 - 0.006 8
L/W (Vo) - .
] . -0.0313 0.189 3 0.000 9 0.089 1 0.0158 -0.0555
Q/toplasmc variance
. (Vo) -0.0172" 0.1544"*  -0.0564°" 0.1050"" 0.007 9 -0.0046""
Direct dominant variance
L/'T (Vo) . . .
. . - 0.020 4 0.107 6 - 0.0595 0.096 4 0.0159 -0.028 1
Cytoplasmic variance
. _ (Vao) S0.9929°  3.1709° 1.4046°° -7.8210°°  8.7639  -1.4051""
Direct additive variance
(V.C) . -6.1931° - 3.507 1 -5.1256 -0.1860" " -2.7702" -4.8049"
Cytoplasmic variance
CGR (VAm) * * * * * * x *
Maternal additive variance - 0.6619 2.1139 0.936 4 -5.2140 5.842 6 -0.936 7
(Vom) s - - N = -
Maternal dominant variance - 3.086 7 -1.7480 -2.5547 -0.0927 -1.3807 -2.3948
. . (VA.O) 2.1936" " -0.4489 " 1.6890" " -1.7307 " 0.3712 -0.102 3
Direct additive variance
. (Vo) 0.4081°* -0.1181°" 0.0188 0.1792"" 0.2082°°  -0.4507""
Direct dominant variance
sc (VA."T) . 1.462 4" -0.2993" " 1.126 0" * -1.1538" " 0.247 4 - 0.068 2
Materna additive variance ’ [ ) ’ ’ :
(VDr.") . 0.4753" " -0.2674"" -1.0871" 2.0900 " " 0.7647 " " -2.1453""
Maternal_dominant variance
. ~ (Vao) 0.074 8 -0.2921"" -0.7755 1.354 6 -0.6848"" -0.5251""
Direct additive variance
. ~ (Voo) -0.3264"* -0.0067 -0.5285 0.284 8 -0.1760" " 0.008 6
Direct dominant variance
TR (Ve) -0.8322 0.1747" " -0.7617 -0.2018" 0.025 2 0.3637 " "
Cytoplasmic variance ' ' ' ' ' '
(Vam) . . n . n
Maternal additive variance 0.049 9 -0.1947 -0.5170 0.903 0 - 0.456 5 -0.3501
2.3 F 489A x 98FR2 , 0.118 6,
F1 F2 ,
F 3
) 4 4 ) 489A X 98FR2 552A x
23 2002FR24
, , 59A X 94FR30
489A x 2002FR11 , 0.022 4, 4
, 4
11 , , 59A x 94FR30 ,
, 216A X 98FR2 0.0810 F
, 0.0798, ) 3
11 ,
4 F
Table 4 Predicted value of qualities traitsof F. crossesin japonica hybrid rice
Cross BRP MRP HRP L/W L/ T CGR SC TR
489A x 2002FR11 0.0224"" 0.0121 0.0990 " - 0.000 8 - 0.002 6 0.146 6 0.1057 0.030 6
489A % 2002FR24 0.0105"" - 0.006 1 0.068 5" -0.1186"" -0.0501"" 0.1214 - 0.007 9 0.010 3
489A x 122 9 0.009 8 0.0092 -0.0606" -0.0314" 0.003 2 0.209 5 -0.045 2 0.021 7
489A x FR796 0.007 7" 0.026 1 0.044 5 -0.0864"" -0.0683" 0.057 8 0.005 2 0.0155
489A x 98FR2 0.0089 " " 0.0634"" 0.1186 " " -0.0419 -0.0416"" 0.1245 0.144 2 0.016 6

216A X 94FR30 0.0094 " 0.0029 -0.1325 0.001 6 - 0.014 3 0.2371 0.1290 0.0104
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4 Continued of table 4
Cross BRP MRP HRP L/W L/ T CGR SC TR
216A x 2002FR11 0.0156 " " 0.0650"" -0.0032 -0.0235 - 0.008 5 0.129 6 0.040 9 0.007 7
216A x 2002FR24 0.0124" " 0.006 2 0.057 0 -0.1603°" -0.0927""- 0.0630 0.0325 0.004 3
216A x 1229 0.002 2 0.0056 " -0.1006" -0.0653"" -0.0314" -0.0190 0.1407 0.008 2
216A x FR796 0.0052" " 0.022 1 -0.0137 -0.0879"" -0.0726" - 0.07 86 0.149 4 0.001 5
216A x 98FR2 0.0065" " 0.0798" " 0.054 3 -0.0331 -0.0404" -0.3883 0.293 3 0.009 2
552A x 94FR30 0.002 6 0.0287 "~ 0.048 9 -0.046 1 -0.0479" 0.271 4 0.0317 0.000 3
552A x 2002FR11 0.0129 " 0.011 3 0.107 7" 0.062 6 0.033 2 0.640 1 0.029 2 0.000 8
552A x 2002FR24 0.0140" " 0.0232"" 0.0400" -0.0567 - 0.010 6 0.523 6 0.1297 0.007 2
552A x 1229 0.002 1 0.020 9 0.027 2 0.067 9 0.069 9 " 0.739 8 0.045 3 0.000 1
552A x FR796 0.000 9 0.0555" " 0.0555" 0.014 9 - 0.003 1 0.2157 0.1651 0.002 9
552A x 98FR2 0.006 3" 0.028 1 0.0648" " 0.0297 0.0119 0.530 7 0.008 1 0.012 6
59A x 94FR30 - N N
Zhongzuo 59A x 94FR30 0.002 5 0.0307 0.105 3 0.136 9 0.0810 0.3350 0.0341 0.011 4
59A x 2002FR11 .o . x
Zhongzuo 59A x 2002FR11 0.012 7 0.036 3 0.021 9 0.026 5 -0.0115 0.255 6 0.006 8 0.009 0
59A x 2002FR24 .o .
Zhongzuo 59A x 2002FR24 0.015 6 0.000 7 0.004 6 -0.089 1 - 0.040 3 0.303 3 0.204 2 0.004 2
59A x 1229 ‘o .
Zhongzuo 59A x 1229 0.000 2 0.041 6 0.051 5 0.029 8 0.032 4 0.1751 0.030 2 0.012 3
59A x FR796 . -
Zhongzuo 59A x FR796 0.002 0 0.055 7 0.0737 -0.0255 -0.0119 0.167 6 0.1935 0.002 4
59A x 98FR2 N .
Zhongzuo 59A x 98FR2 0.001 9 0.021 6 0.083 4 0.009 7 0.013 4 0.342 4 0.003 8 0.004 0
16A x 94FR30 0.0058 " 0.0431" 0.008 7 0.037 5 0.0334" 0.1707 0.198 4 0.001 0
16A x 2002FR11 0.0158" 0.0146 " 0.065 2 0.0117 0.011 5 0.263 4 0.047 9 0.000 6
16A x 2002FR24 0.0117"" 0.010 4 0.113 3 -0.1398"" -0.0489 " 0.186 9 0.043 6 0.009 1
16A x 1229 0.002 4 0.001 7 0.0886" " -0.0140 0.026 9 0.190 9 0.091 8 0.002 3
16A x FR796 0.0054" 0.0300" " 0.002 9 -0.0676"" -0.0288 0.059 2 0.111 2 0.002 5
16A x 98FR2 0.009 2" 0.009 6 0.1708" -0.0212 -0.0023 0.234 1 0.165 3 0.005 1
A x 94FR30
Qiuguang A x 94FR30 0.001 9 0.023 6 0.002 2 -0.012 2 - 0.008 2 0.266 6 0.161 0 0.007 1
A x2002FR11 . .
Qiuguang A x 2002FR11 0.017 3 0.022 5 0.106 8 -0.024 6 0.006 9 0.374 2 0.000 O 0.007 5
A x 2002FR24 . - .
Qiuguang A x 2002FR24 0.015 8 0.019 8 0.044 0 -0.1153 -0.0270 0.2737 0.057 1 0.002 4
A x 1229 0.0073" " 0.0390* 0.0923" -0.0440" 0.0137 0.339 3 0.4831 0.009 9
Qiuguang A x 1229 ’ ) ’ ’ ’ ’ ’ ’
A x FR796 . . x
Qiuguang A x FR796 0.000 8 0.020 3 0.012 3 -0.0914 -0.0447 0.126 0 0.069 8 0.000 9
A x 98FR2 .
Oiluquang A x 98FR2 0.0107 0.000 0 -0.0826 - 0.0396 0.0131 0.4370 0.127 4 0.002 2
F1 , kR
F (el
, F
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