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Analysis of Embryo, Endosperm, Cytoplasnic andM aternal Effects
for Amylose Content Trait in Indica Rice

SHIChunHai CHEN Guo2 in ZHU Jun ZANG RongZhun WU JianZGuo
CHEN Shuang2yY an

(Dept o Agronany, Colleged Agriculture and B iotechnology, Zhejiang A gricultural U niversity, H angzhou, 310029)

Abstract A nalysis of anbryo, endogpem, cytoplasnic and maternal effects and
environment interaction effectsfor anylose content (A C) trait in indica rice(Oryza satival. )
w as conducted by using a full geneticmodel for quantitative traitsof seeds in cereal crops It
w as indicated by the results that the genetic main effects for AC trait weremore mportant
than the environrment interaction effects The main effect was endogpem effect in genetic
main effects, but the cytoplasnic and maternal effects could also significantly affect the
perfomance of AC trait in indica rice In the environrment interaction effects, embryo
genetic by environment interaction effect was more mportant This result showed that
enbryo genes ocould affect the AC trait, but the expression of genes could be easily
influenced by enviroorments The common narrow heritability and narrow interaction
heritability of AC traitwere 33 50% and 16 16%, regectively. Predicted genetic effectsfor
parents indicated that 26715 and 1391 w ere better than other parents for mproving the AC
trait of rice

Key words Indica rice Seed embryo effect; N arrow heritability; Genetic effects Amylose
content
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Table 1 Phenotypic average value of 14 parentsor 45
1995 1996 14 crosses for anylose content(%)
Y ear Parent F1 RF2 BC1
28 13 30 16% 1996 1995 28 64 27. 66 29 67 29 40 27. 08
1995 (28 13) (13 44) (18 53) (19 24) (10 64)
1996 28 43 32 44 31 56 31 70 31 02
) 1996 (30 16) (993) (18 79) (17.53) (13 48)
1995 | 14 45
The numbers in parenthesis are the differences betw een themaximum
and minmum for anylose content trait in 14 parentsor 45 crosses
22
2 (Ve=Vaot Voot Vaet Vet Vet Vam+ Vom)

(VW eeE= VacE+ Vooe+ Vaee+ Voee+ Vee+ Vame+ Vome)

31 9%,

(VAe+ V De)

Ve

74 84%;
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Table 2 Estimation of var iance canponentsfor genetic effectsand genotypex environment

interaction effects of anylose content trait in indica rice

Parameter V ariance Parameter V ariance

WV ao) Q 00 x (VaoE) 6 8733

Vo) Q 00 X (VboE) 6 728

WV ae) 14 68* x Vae) Q 00

Vpe) 21 718 X Vpee) Q 00

Ve) 9 913 x (Vce) Q 00

W am) Q 00 X (Vame) 5 01*

(Vom) 2 328 X (Vome) 4 1883
(Ve) 2 0533

*'3 33 Q10 Q05 Q01

*, 3 and 3 3 were significant at @ 10, Q 05 and Q 01 level, resgectively. Vao= embryo additive variance, Vpo=

embryo dom inance variance, Vae= endoem additive variance, Voe= endogpem dom inance variance, Vc= cytoplasnic
variance, Vam= maternal additive variance, Vom= maternal dominance variance, Vaoe= enbryo additive interaction
variance, Vooe = @nbryo dominance interaction variance, Vaee = endogpem additive interaction variance, Voes =

endospem dom inance interaction variance, V ce= cytoplasnic interaction variance, Vame= maternal additive interaction
variance, Vome= maternal dom inance interaction variance and V e= residual variance

3 ) 2 3
Table 3 Estimation of narrow her itability (%)

canponentsfor amylose in indica rice

Param eter Heritability Param eter Heritability
(h&) Q 00 (h&oE) q 3533
(h&e) 20 0133 (h&e) Q 00
(h2) 13 4933 (hée) a 00 '
(h&n) Q 00 (h&nE) 6 8133
33 Q 01

3 3 was significant at Q 01 level h&= enbryo narrow heritability, h&e= endogpemn
narrow heritability, hé= cytoplasnic heritability, hém= maternal narrow herita2
bility, h&e= embryo narrow interaction heritability, h&e= endospem narrow
interaction heritability, hée= cytoplasnic interaction heritability, h&me= maternal

narrow interaction heritability.

1 3

, (h&= h&+ hée+ hé+ hém) (h&e= héoe+

h&e+ hée+ héme) 33 50% 16 16%,
(h&+ héoe) . 49 66%,
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(h&e) (hé) 20 01% 13 49%,
(h&e= 9 35%) (h&ne= 6 81%)
24
2 1
, A 3 A 1 A 1 A A
V 20A A 97A T49 22 ,
1 A A T49 ,
1995 (GrlI=AoEl+Aet C+AmEI) 1996 (Gr° =AoE’ +Aet C+AmE’ )
6 69% 477% 4 75% 4 43% 377% 252%( 4) 2 A 26715 102
1391 4 ,1995 (Grl=AOE I+ Aet+t C+AmEI)
4 (%)
Table 4 Predicted genetic effects of parentsfor cooking quality in indica rice
P) G Gt A OE AoE’ Ae C AmE AmE’
2 A 107 121 4 0633 2 9083 1 76* - 369 3 20* 3 62¢
A 475 443 1 433 1 463 Q 57 3 65 Q 9 1 67*
3 A 4 65 350 - 287 138 - 116 5 56* 3 12¢ 2 28*
1 A 6 69 477 - 15183 Q 37 - Q89 G 63" 2 46* Q 60
1 A 513 339 31733 40333 - Q66" 5 01t 2 39* 3 07"
A 179 264 1343 Q 71t Q 99* 128 1 82* Q34
V 20A 115 579 - Q63 1 9183 1 00* 2 25% 1 47 Q 63
A 145 2 89 Q 33 17783 177 - Qo7 Q 58 Q 58t
97A 128 Q98 2 5933 15233 Q 67* Q 36" 2 34* 1 47+
T49 377 252 - Q12 11733 3 22* - 175 2 42* Q12
22 145 - Q5 - 10438 12188 2 62° - 377 3 64* Q 64*
26715 1401 -1403 - 106 Q49® - 4 36" - 7120 1 47* 3 04*
102 - 361 - 255 - 1493 Q18 Q 00 - 3 50° 1 38 Q77
1391 - 13 44 - 1251 - 42288 14888 - 551* - 4 85* 114 3 63"
* 3 33 Q10 Q05 QO01
*,3 and 3 3 were significant at @ 10, Q 05 and Q 01 level, regpectively. P= Parent, Gr= (Total
genetic effect), A oE= x (Seed embryo additive by environment interaction effect), Ae
= (Endogpem additive effect), C= (Cytoplasnic effects), AmE= x
(M aternal additive genetic by environment interaction effects), ° 1995 1996 ( and’ referred
to 1995 and 1996, regectively)
1996 (Gr° = AoE’° + Ae+ C+ AmE”’ ) - 107% - 121% - 14 01%
- 1403% - 361% - 2 55% - 13 44% - 12 51%
- 5 51%(1391) 3 22%(T49) - 7 12% (26715)
6 63% ( 1 A) , 1995 (AoE ) 1996 (AoE® )
- 4 22% (1391) 4 06% ( 2 A) - 403%
( 1 A) 191% (V2A); (AmE AmE ° )
- 3 20% ( 2 A) 364%( 22) - 3 63%(1391) 3 62% (
2 A) , 26715 1391
( ) ,
3
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