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Table1l Estimation of genetic variances and covanances of milling quality tialts in indica rice
¥ Parameter ¥ KkE WBR BAE WMR K% BRR Wik £ MRR
BEEEBRRFTE (V)
HEmEFE W) 1.637° 2.542° 0.000 12.150"
HEEWHIE () 0.000 0.000 0.000 0.000
MBS = (Vo) 3.851 2.316" 4871° 3.360"
TR 2 (Vim) 3.826" 2.919" 2.445" 24.517"
BT E (Von) 0.1337 0.186" 0.000 0.000
T2 (Ca v am) -2.360 ~2.473 0.000 -18.972
BHEWBEZ (Co.om) 0.000 0.000 0.000 0.000
HEER 5HEHEAVERRLN £ (Vor)
HENWxAETEFZE (Vi) 6.192" 1.803" 2.996° 0.000
HERMXFEEERE (Vo) 0.970"" 0.666"" 1.101°" 154117
A B >R IS EAE & (Vez) 0.000 0.258° 3.257" 0.000
B X EEAE T Z (Vame) 10.096" 4.403" 4.243" 0.000
Bk B W RETAEF E (Vome) 0.907" 0.743" 2.284" 14.365°
X FIE AP 2 (Cag - ame) -8.577 -3.356 ~5.073 0.000
B X HAE I £ (Coe- pme) —0.468 —0.382 -1.148 -8.284
LIRS A 0.351' 02327 0.440"" 3173
+ 010,005 Qo01

*

+ and” “were significant at Q 10, 0. 05 and 0. 01 level, regpoctively

V= main genetic variance, Va = seed additive variance, Vo = seed dominance variance, Vc= cytoplasnic vari-

1
(VA VAm)
Ve / V ce)

tw een direct dominance interaction effect and maternal dom inance interaction effect

(VAE

(VDE

VAmE)

(VA
V ome

VAE),

ance, Vam= maternal additive variance, Vom= maternal dom inance variance, Vce= genotypeX environment interaction
variance, Vae= seed additive interaction variance, Voe= sdde dom inance interction variance, Vce= cytoplasnic inter-
action variance, Vame= maternal additive interaction variance, Vome= maternal dom inance interaction variance Ca- am
= oovariance betw een sdde additive and maternal additive effects, Co. om= covariance between seed dominance and
maternal dominance effects, Cae- ame= genotypex environment interaction covariance betw een sdde additive interac-
tion effect and maternal additive interaction effect, and Coe- bme= genotypeX environment interaction covariance be-
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Table 2 Predicated genetic effects and genotypox environment interaction effectsof WBK WM R
and BRR in indica rice
B R F AN 0 iR B R B4R 0
Parent Seed direct additive effect Cytoplasmic effect Maternal additive effect
A AE 1 AE 1 C CE 1 CE 1 Am AmE1  AmE 1
¥ K E(WBR,mg)
Pl 0.753" 1.153° 0621  2.560" ~1.886" 44227 Lelt’
P2 0.757" 1.124" 0.629° 2.870° -1.498°  -3.861" 1.653"
P3 0.244" 0.711" -0.157  0.063 -0.089 0.519° ~0.640"
P4 —0.420" 0.632" -1.6117 -1.067 -1.710°  -1.140 1392
P5 —0.575" 0.460 -1.783" -2.546" -2.028" -2.297' ~0.724
P6 —0.011 0.604" -0.645° 0904 -18677 -L0117  -1.753"
P7 0.836" 2.118" -0.164 3.711" 0.390" -3.245" 3.812°
P8 1.150° 2.436" 0237  3.026" 1.928° -3432° 63007
P9 0.370" 1.226" 0369 2.714" 099"  —0.536  —0.937"
P10 —0.655" -2.277* 0.756" -4.285" 3.196" 5.746" -1.016
P11 —-0.507" -1.502" 0304 -1.157" 2.691° 4580° ~0.569
P12 ~0.935" -4.334" 21447 39327 22337 6.626"  -3.310"
P13 —0.3917 -0.792" —-0.100 -1.503" -0.565" 1819°  -2.664"
P14 -0.616" -1.558" 0.139  -1.355 0.202 0.656 -0.373
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EZS T E #EA0 PR 45 e K R B R0 R
Parent Seed direct additive effect Cytoplasmic effect Maternal additive effect
A AE 1 AE 11 C CE1 CE I Am AmE 1 AmE 1
¥k E (WMR mg)
pt 0.764" 0.129" 0.697" 1.563 0.296 0361  -L.5117 -2.084" 0.330
P2 0.936" 0.580° 0.429" 2675" 0.598 0.511° -1.953° -2.673" 0.402
P3 0.172" 0.005 0.178 11377 0.241" 0.220 —0.519 0.682° ~1.286"
P4 -0.726" -0.102 -0.677" —0.982"  —0.44¢6" 0.047 ~1.285 0.172 -1.666"
Ps -0.839"  —0258" -06477 -1469"  -0.560" -0.064  -1417°  -1.1157 —0.531
P6 -0.107* 0.400" -0.515" 0.237" 0.225" 01317 -1.562° 043"  -1375'
P7 0917’ 12707 -0278° 2490° 1.089° —0.066 0.384 -7 107" 2623
P8 1.938" 1.460° 0.621" 2.874" 1.647° 04517 0929° -3.0267  4.104°
P9 0.586" 0.247" 0.387" 2.000" 0.2958" 0507 -1192°  0.503° -1.884"
P10 -0.031 —-0.224" 0.200 -2.233%  -0.8847  -0.233" 24117 2.219° 0.574
Pi —-0.719" 0.099 -0871°  ~17477  -0.629° -0 554 3.166° 1.948 {718
P12 ~-1.447" 2451 Cx34™  =2.5997 167y 0.484" 1.650" 5.101" -3.181°
P13 -0.309 - 0088 0255 —as512t 0486 -0.558" 0.448 0.633 ~0.108
P14 136" -y —0.151 -1.434"  —0.009  -0.575%  0452° 0.245° 0283
TERE (BRRY)
Pl 0.376" 0.002 2.676" ~0.847" 2.722* -0.891" -0.251 -0.612
P2 -0.127 0.480° 2.825" 0.936" 1.049" -1.040° 0.247 ~1.398"
P3 0.284" 0.502" 1.389 0.886 G.115 0.418""  -0.736" 1.1357
P4 0.085 -0223" -1.345" 0.959° -1.904"  -1967"  -4.081" 2.015"
P5 -0.373" 0480 0.056 -1.182" 1.209" 0.125 08637  ~0.711'
P6 -0.165""  0.760"" 1.563" -0.722" 1.813" —0.642" 1.480" -2.197°
p7 -0.227" 0.756" 2.935" -0.103 2.167" -0.837" 0.030 —0.883"
P8 -0.064 0491° 1.663" —0.095 1.258° ~.669 1.429 ~2.288"
Po 0.097" 0.116 1.108" 0.994° -0.223 0.400" 1.189" ~0.708"
P10 07317 -1.024" -1244 0.114 -0.995 1.676" -0.116 1.848
Pi1 1.589° -1.471" 23427 0.927° -2.548° 1.277° -1.851° 3.2427
P12 -0.057  -1.229" -8372° 1.797" ~7.663" 3.294" —0.455 4.117°
PI3 0.619° -0.837° 1.253" 0.235 0.642 -2.162%  ~1.694° -0.729
P14 -2.764"  1.194™"  -2.164" -3.897" 2.360" 1.020" 3.950" ~2.830"
+ 7T 0.10 0.05 0.01 +, "and W ére significant at 0. 01, 0. 05 and 0. 01 level,
regectively. A= (seed additive effects), C= (cytoplamic iffects), Am=
(maternal additive effects), AE= X (seed direct additive effectx environment interaction
effects), CE= x (cytoplasnx enironment interaction effects), AmE= x
(maternal additive effectx environrment interaction effects). [ 1l 1994 1995 (land Ilrefer
to 1994 and 1995, regectively)
2 , 1994 (@AE ) 1995 (AE 1)
, P1
P2 , P1 1994 X (CE1)
P1 P2 1994 x AmElI)

P2 1995 x AmeIl)
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Analysis of Genetic Effectsand Genotypex Environment Interactions
for M illing Quality Traits of Rice

SH | Chun- hai HE Ci- xin ZHU Jun
(A guonany D gpariment Zhejiang A gricultural U niversity H angzhou 310029

Abstract

Genetic models including genetic effects and genotype X environment intera ction
effects for quantitative traitsof triploid endogpem s in cereal cropsw ere used to analyze
miling quality traitsof indica rice in different environrments Itw asfound by the results
that milling quality traitsw ere all significantly affected by genotypex environment inter-
action (GE) effectsasw ell as by themain genetic effectsof seed, cytoplasn and mater-
nal genes W eight of milled rice WM R) and milled rice recovery (M RR) weremainly
oontrolled by the genetic effects, butw eight of buown rice WBR) and buown rice re-
covery (BRR) weremainly affected by GE effects Only forM RR the interaction effect
of seed additive effectx environment (GoE) was slightly larger than that of maternal
genentic effectx environment (GnE), while for all other milling quality traits, GnE ef-
fectsw ere larger than G.E effects Cytoplasmcx environment interaction (CE) effects
w ere alo important forwM R and BRR. A ecording to the predicated genetic effects P7
and P8 are better than other parents for making a crossw ith good milling quality of
rice The predicated GE effects in different environrments for P1 or P2 were smilar.
These parents can be used in rice breeding for grain quality.

Key words Rice, M illing quality traits, Genotypex environment interaction effexcts,
Seed direct effects, Cytoplasnic effect, M aternal plant effects



