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Genetic Analysis o Embryo, Cytoplasm and Maternal Plant Bfectsfor Qucosino

lates Content in Rapeseed

ZHANG Hai- Zhen , SHI ChurrHai ~ , WU Jiar Qo , REN YirLing, LI Chang Tao

( Department o Agronomy , Zhgiang University , Hangzhou 310029, Zhgiang , China)
Abgract Hfectsof embryo, cytoplasm, maternd plant and their environment interaction on g ucos nol ates content (G3.)
in rgpeseed was andlyzed by usng afull genetic nodd for quartitative traitsof seed for diploid plant. It wasfound that G3-
in rgpeseed was mainly controlled by meternd and cytoplasmic dfects, followed by embryo efects. The main efectsof dif
ferent genetic sygtemson G trait were nore inportant than environmert interaction effects. The grong dominance dfects
on 3 from meternd plant was easy dfected by environment conditions. Based on the predicated genetic effects, Tower

and Huashuang 3 were better than other parents for reducing G3. in progeny and inmproving the qudity of rapeseed. The
meternd heterods could decrease G in rgpeseed , and the embryo heteros s was on the contrary.
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1 (& = A+ AE + C+CE
Tablel Egimation of genetic variance compc:nents + Am + AmME a = A + AE + C +
for glucosindlates content in rapeseed ( x 10°)
CE + Am + AmE - 78.52 - 28.41
_ _ pumol- g ') ; P3 a a
Parameter Variance Parameter Variance 1
(Va) 0.019"" (Vad  0.000 -12.17 - 10.91pnol-g *,
(Vo) 0.112"° (Vo) 0.084"" P1L P5 P6
(Vo) 2.1437° (Vee) 0.5447" '
Vam) 2.452 " " Y 0.000 -1
(Van) 2.452" " (Vg 0.000 g 71.39 24.34 18.650 Dl - g
(Vom) 0.964 (Vome) 1.315 5 o5 g gt (2
Vo) 0151 ° (1999 ) 10.12 25.82 0.18unol-g (2000 )
o 0.01 P2 p7
Notes: * " sanding for sgnificart difference a 0.01 levd. Vo = Bmr )
bryo additive variance, Vp = BEmbryo dominance variance, V¢ = Cytoplas
mic variance,, Vam = Maternd additive variance, Vpm = Materna dominance , P8 P3 “ "
variance, Vag = Embryo addtive interaction variance, Vpg = Embryo domi-
nance interaction variance , Vg = Cytoplagmic interaction variance , Vame = 2.3
Maternd additive interaction variance , Vpme = Materna dominance interac-
tion variance and V. = Resdud variance.
F (R )
2.2
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Table 2  Predicating genetic effects of gucosindates content in rapeseed
Embryo additive dfect Cytoplasic dfect Meaternd additive efect a a
Parent
A AE AE C CE CE Am AmE AmE
PL 87.52" " - - -131.65" " 4.31 -56.9% 111.21°° - - 71.39 10.12
PR -17.18"° - - 34.53° - 6.03 15.31 -21.91" - - 10.59 10.75
P3 557" " - - - 4.06 0.32 1.58 - 14.00 - - 12.17 -10.91
P4 -27.167° - - 52.11° 21.21 1.80 -37.30"° - - 8.85 - 10.56
B -2.3%"" - - 58.85 " 11.20 12.68 -23.35" - - 24.34 25.82
P6 9.41"" - - -171 6.61 -11.87 4.34 - - 18.65 0.18
Pr -27.8"° - - 33.71 -6.06 18.91 -21.76% - - 21.95 3.02
P8 -7.95" - - - 41.78 - 31.56 18.55 2.78 - - 78.52 - 28.41
T 0.10 0.05 0.01 G = , 1999 2000
Notes: *, "and " " sanding for significant difference at 0.10, 0.05 and 0. 01 level , repectivdy. PL = Youca 601, P2 = Gooyou 605, P3 = Huanshuang

3, P4=Yunyou 8, P5=Zhongyou 821, P6 = Bouchangia, P7 = Zhong R-888, P8 =Tower A = Bmbryo additive main efect , AE = Embryo additive interac-
tion dfect, C= Cytoplasmn main dfects, CE = Cytoplagric interaction efect , Am = Maternd additive main dfects, AmE = Maternd additive interaction effects.

G = Totd genetic efect, and  referred to 1999 and 2000, regectively.
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Table 3  Predicating dominance effects (range) for gucosndates content of F, generation
Dominance interaction efects
Dominance dfects 1999 2000
Parameter « ) « ) « )
Qoses Mean (range) Qoses Mean (range) Qoses Mean (range)
Tota 8 (- 27. 2.70538. 80) 2 (- 28. 623i2324. 95) 2 (- 12.15.)5013. 83)
Rostive 2 (©. a 80) 15 e n %) 13 ©. a &)
D DE
Negtive 8 (- 2. :578'3-7 0.60) 13 (- 28. ;315'2(-)0. 19) 15 (- 12.;194'6-1 0.02)
Total 8 (- 55.-92. 24716. 60) 8 (- 177-.675. 7175. 70) 2 (- 51. 470 50109. 70)
Rostive 15 (©. n e 60) 13 @ - 70 2 @. & 1w 70
oo Neggtive B G5 0n 1 70) 5 e 0.0999 6 (- 51._435']:31.69)
3 , 28 ,
6.050mol- g ", - 27.57
38.80pnol-g *, , P2 x P8
[ ,
8 (-27.57 ,
- 0.60unOl-g "), = 3
1999 2000
(2.23 1.50pnol-g %), ( )
R
28 ,P3 x4
-12.87unol-g ", 1999 2000
-0.19 -7.31pmol-g*, ,
P2 x P8
P6 x P7
,28 )
-0.27(- 55.94 46.60MUn0l - ,
g, F ()
13 , , (
R ) ) :
(-55.94 -1.70unol-g ) X
,1999 )
(-7.71unol-g ) , 2000 ,
(7.50umol-g "),
P5 x P6 (- 52.77 ;
Mol g ) :
-30.01 - 38.37unol-g*, ,
P2 xP7 P2xP8 P4 x P5
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