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Abstract : For the issues that genetic mechanisms were complicated for corn kernel quality traits, and maternal
genetic variance could not be subdivided using traditional analysis methods,a seed genetic model was used to ana-
lyze embryo,endosperm, cytoplasmic and maternal effects and G x E interaction effects of oil and saturated fatty acid
content for maize kernel ,the results indicated that genetic main effect controlled maize oil content,and embryo addi-
tive effect was the most important effect. Embryo additive variance(V,,) constituting 88.92% of total genetic vari-
ances, the embryo narrow heritability of oil was high,the value was 79. 0% . Genetic X environment interaction con-
trolled palmitic acid content, genetic X environment interaction variance( V) constituting 91. 13% of total genetic
variances , endosperm additive interaction(V ,.; ) and maternal additive interaction effects (V,, ;) played an equiva-

lent role for palmitic acid content, their variances percentage to total genetic variances were 47.47% and 41.99%
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respectively , the differences between maternal interaction heritability ( A7, . ) and endosperm interaction heritability

(hi.; ) were minor ,the value was 39.4% and 39.2% respectively. Genetic x environment interaction also controlled

stearic acid content, Genetic X environment interaction variance ( V) constituting 87. 75% of total genetic vari-

ances ,maternal additive interaction and embryo additive effects played an important role for stearic acid content,

maternal interaction heritability ( A, ) for stearic acid was 43. 7% , and endosperm interaction heritability was
43.5% . Several inbred lines were selected for oil and saturated fatty acid improvement,lines Py (ZOL-3) ,P,(Z0OL4),
P,, (ZOL-5) were perfect for oil increase,and P,(ZOL-2) ,P, (ZNL-1 ) for palmitic acid decrease,P, (ZNL-1) ,P,
(7i330) ,P, (107, ) for stearic acid decrease. The results provided a theoretical basis for quality oil maize breeding.

Key words : Maize kernel; Oil ; Saturated fatty acid; Genetic effects
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Tab.2 The average content in different years and variation coefficient of three fat traits for each parent %
‘ri}ij‘( ﬂzﬁj\ P] PZ P3 P4 PS P6 P7 PS P9 l:‘]0
Traits Year
43 Oil 2005 4.12 4.17 4.48 4.91 3.17 4.34 4.75 12.24  14.14 9.26
2007 3.62 3.62 4.53 5.20 2.87 4.80 4.36 11.59  11.78 8.80
S RELCV 15.70 8.19 16.97 8.31 6.90 7.30 9.76 8.40 10.85 5.82
FAMEIR Palmitic acid 2005 14.69 15.56 13.00 15.37 13.78 15.48 14.74 11.36  13.04 13.07
2007 14.84 14.84 14.10 15.17 14.34 15.80 14.32 12.10 13.23 13.33
AR RELCV 2.11 4.92 5.57 2.18 2.82 1.74 4.27 6.02 1.35 2.68
TERERR Stearic acid 2005 .65 2,06 275 1.92 1.91 2.07 2.68 2.66  2.63 2.27
2007 2.01 2.01 3.36 2.06 1.86 2.45 2.57 3.52 2.98 3.17
AR5 R CV 14.07  6.98 17.22 18.42  1.88 10.98  8.00 20.43  9.00 20.58
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Tab.3 Estimation value of genetic variances for three fat traits
240 oy B ARR e
Parameter 0il Palmitic acid Stearic acid

JEHE: V,, Embryo additive variance 11.187* 1.649 ™ 6.490
YL V. Cytoplasmic variance 0.504 ™ 0.066 0.063"
BRAR P V.. Maternal dominance variance 0.011™ 0.000 0. 000
WEhntE x #5E v rog Embryo additive interaction variance 0.716* 0. 000 0.000
WEFL I x 33 V ... Endosperm additive interaction variance 0.000 9.172* 26.038
JRFLE M x P35 V. Endosperm dominance interaction variance 0.000 0.301™ 0.000
YNHE T x 5% V., Cytoplasmic interaction variance 0.144 0.000 0.081™
FEARANE x 35S V.. Maternal additive interaction variance 0.000 8.113™ 20.794
FRAR M < 858 V. Maternal dominance interaction variance 0.019 0.021 ™ 0.028
HLi% V, Error variance 0.245 * 0.285 ™ 0.779
WAL ERN TT2E V, Genetic main effects variance 11.702 1.715 6.553
FLRA SR Ry 2% V. G xE interaction variance 0.879 17.607 46.941
BaRfE ) 2= Vi +V; Total genetic variance 12.581 19.321 53.494
B2V, + Vg, +V, Total variance 12.826 19. 606 54.273
B TN T ZE R V/ (Vg + Vi) % 93.01 8.88 12.25
WEEHAEFZHR Vo / (Ve + Vi) % 6.99 91.13 87.75

W AR kE 0,05 10,01 BEKFE, F5~7 [,
Note: *

WENR R 8% RN T 25 (V, =V, + V) AU
BRI M (Ve + Vi) 19 12.25% , FE R x B
BEHAERON T2 (Ve =V + Ve + Ve + Voure)
H AL T 1 87. 75% , & WAAE G R 1 8t 1% £ 52
Z IR x FRBE BARRON (4], X R st 14 w2

and ™ . Significant at 0.05 and 0.01 level ,respectively ; The same as Tab.5 ~7.

M 5 R ELAR S 5 1 3 R8Oy AR U« BRI 1 x 346
B WP ANRREE < EREERION , Hor 25 KR it A%
7721 38.87% ,12.13% ,0. 15% , He BRI x 3
e IS0 %o B g T 1) a5t A2 5 i i Ry T 6 A
T G TR A8 A% LA 500 o =, EL I o4 oA A ) 1)
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T3 B AN i 107 TR 1) 388 1% 238 DL 3R 4 S 43 114 35t
e I A R d B, 79. 0% 5 IR BAR 5t 1%
RIRZ, N 16. 6% , 32 B 43 DL HURL S0 1 £ 50051
Ar,

PERIR AR B A% 32 L BAR 5% A
LK, AT 5N 39. 4% ,39. 2% ; [T 5 35t 14 R A X

BN, R 20.2% , FREIRERIR A REA B /RS E R IR
FUA ARSI RN | IR fL R R 2 B R
BAEAFIREE AR T AR B AR R 2 B, e P4
PR A SRR , - BT 2 A e R (ER ) Bk, AT LA K
REARA AR R 7

MR B BRI EAR L 0 43.7% ; RFL EAE
WHEFRN 43.5% , LTS AE R 14. 8% , M5
AL N 10. 8% , B FhHh B HE s 5 R ALK 1) o A B
A TR JE AR R SRR i R A SRk, B 2
VPR R BRI (4 Bk, LU et i okt RLASCR

x4 =AM EER
Tab.4 The heritabilities of three fat traits
24 il PR f AR TR
Parameter 0il Palmitic acid Stearic acid
JIR 38 184 % b2, Embryo common heritability 0.790 0.202 0.108
R L R hév Endosperm common heritability 0. 000 0.000 0.000
Y S5 38458 B2 Cytoplasmic heritability 0.022 0.002 0.148
LR R him Maternal common heritability 0. 000 0.000 0. 000
REAERIER hf;"E Embryo interaction heritability 0.166 0.000 0. 000
WE ARG % héeE Endosperm interaction heritability 0.000 0.392 0.435
A B AR IR LR héCE Cytoplasmic interaction heritability 0.009 0.000 0.001
REA T VE#AE K b2 Maternal interaction heritability 0. 000 0.394 0.437

2.4 FEZR 3 AMBE TR B9 001 | 40 B BT SR T

T3 B SRS AR BE T 43 P R 10 358 4% 2500 T
WS, M S nlm, T RkER B o 2 85 3=
BN (Ao, C) M HAEE HAERL (AoE  CE) Y3 [A]
RO, 4% 2R AR 18 AL RN R (2005 4F GT1 = Ao +
AoEl +C + CE1,2007 4F GT2 = Ao + AoE2 + C + CE2)
ATLAA 10 A EA T, Py ~ Pk 7 A RA 4 3
REAR s JE AR 43, B AR 4 d il 25 1 3 oA
J& P, > P, > P ,2005 4F GT1 KK & - 5. 724% ,

~4.335% , —3.009% ,2007 4 GT2 {RKIK & - 3.433% ,
-1.963% , -1.731% , #E—%Hr &KW, % T p,,
BRI INTE 2R RN R | 4N AE T ER
A ELAE RN, W AT 43 1452 e 1) 2R 8k B 1 A
AEHTEIMEKREF, M Py ~ P 1T LR ER S
S =R AW 2SN U= R S valy L VS NI 7
B RO IR Py > Py > Py ,2005 B GT1 43 51 &
8.831% ,6.810% ,3.339% ,2007 4E1) GT2 43 %N
4.353% ,3.893% ,1.667% , (£ B Rl LUMLAFIF

x5 BEREINBSEIMLREFRER < NG E ER AR FNE
Tab.5 Predicted main genetic effects and genotype x environment interaction effects of oil content for each parent
2 Effect P, P, P, P, P, P, P, P, P, P,
Ao —-1.838" —-1.585™ —-1.141™ -0.799™ —1.531™ —-1.729™ -0.983™ 4.444 3.833 1.329
AoEl -0.397™ -0.526™ -0.409" -0.255 -0.398™ -0.509" -0.232" 1.384™ 1.056™ 0.286™
AoE2 -0.542" -0.284" -0.174" -0.153 -0.385" -0.375" -0.271" 0.887™ 0.903™ 0.393™
C 0.587™ 0.762™ 0.863™ 0.429™ 0.426™ -0.505" -0.682" -0.851" -1.029™ 0.001 ™
CElL -0.083™ 0.455™ 0.508™ 0.074" 0.343™ -0.690" -0.066 -0.624" 0.033 0.051
CE2 0.515™ 0.105™ 0.126™ 0.242° -0.029 0.318™ -0.436™ -0.002™ -0.790" -0.051"
GT1 -3.009 -1.896 -0.505 -0.832 -2.679 -5.724 -4.335 8.831 6.810 3.339
GT2 -1.731 -0.894 -0.179 -0.551 -1.160 -3.433 -1.963 4.353 3.893 1.667

J I EASORE S M i o3 AT R — 1. 838% (P,)  ~
4.444% (Py ), 20 M S5t 80 W 5% e i 43 1 9 O
~1.029% (P,) ~0.863% (P,) , RN % ik 43
A 52 M 56 T 240 B SB35 0

XTI PR EE BAERLN, 2005 4F By R - 24

BEHAE RN (A1) 52 M ¥ 43 1938 LR - 0. 526%
(P,) ~1.384% (Pg),2007 4F (AoE2) J& - 0. 542%
(P,) ~0.903% (P,) ., ZHHEETAEE BAERLN H,2005

SN B9YEFE R —0.690% (P ) ~0.508% (P,) ,
2007 4EH —0.790% (Py) ~0.515% (P,)
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F6 BENFHEBIIZEIVEREFRE x FREE/EENHNE
Tab.6 Predicted main genetic effects and genotype x environment interaction effects of palmitic acid content for each parent
ROV Effect P, P, P, P, P; P P Py P Py

Ao 0.981  0.234" -0.267 0.644 -0.595" 0.941  0.876 —-1.843" -0.622  -0.351
AoEl 1.105" 0.510"  0.057° 0.891" 0.054™ 1.660" 1.460" -3.307" -0.789" —1.640"
Aok2 1783 0.374™  -0.6327 1.4717 —1.444™ 1.639" 0.045 -2.168" -1.365"  0.297"
c ~0.540” 0.105" —0.1127-0.165" —-0.192" 0.245" 0.030" 0.320 0.164™  0.145"
AmEL1 ~2.388" 1.916™ -0.6277-0.874" 1.974™ -2.106" -3.856 4.393" -0.9427  2.509"
AmE2 0.025 -2.079"  1.701" 0.285" 0.203" 0.927 -0.480" -0.048  1.770" -2.300"
GT1 ~0.114 -1.529 1.764  1.646  0.149  2.573 -3.865  0.606  0.775  —-2.000
CT2 ~0.981 3.315 -0.886 1.857  1.187 2.386 -4.875  0.217 -3.184 0.963
PRHTR : 2 6 FI T 2 AR AR A INPE  PERN A2 ma T R B

GLET NPTy VAN S B A OS5 S T UE 2 (e Xt F PR EE HAERLN 2005 4F 9 R 3085 B4R

[ 52 B335 R0 (Ao (C) JREAER (AoE) K LN (AoE1) BEMAAFAEER WL Bl & - 3.307% (Py) ~
FHAT AERLN (AmE ) U520 . 2005 4E B BRAERON 1.660% (P,) ,2007 4F (AoE2) A —2.168% (P,) ~
ST GT1 = Ao + AoEl + C + AmEL,2007 ) i5iE  1.783% (P,) ., BHARIRE B AR H,2005 4F5 M
BUNLEAT GT2 = Ao + AoE2 + C + AmE2, LTI,  AFRRRAYVE BN - 3.856% (P,) ~4.393% (Py),
10 AT HA P, PRI DL FH MRG0 2007 450 = 2.30% (Pyy) ~1.770% (Py) . 4R
PRHEIR , P OE SRR RR O BRG] . Py Py (P Py BRNIRALHRRE , SR HARRUN A B2, nT LAFIH Py
P45 0 RN E AR P AF R R 1 A, RO RCRIK IR AR, DL P, R BEAR RIS A AR R 15 &
J& Py > P, > Py > Py, HA H S R X 5 AR AR A R 14 52 WEARER . 22 7 I T 2 AR5 SR AN g 2 ) Jn 1
i) —4F R IAIEIMVER , 53— RN FRARVER TN RN , 43 BT 2 B, TR RL B i 1R 7% 4 )

RO T, R RN R e B R R Y R B2 BT E RN (Ao, C) IR FL Ik AR R
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Tab.7 Predicted main genetic effects and genotype x environment interaction effects of stearic acid content for each parent

BN Effect P, P, P, P, P, P, P, P, P, P,
Ao ~1.4717 —3.425* 1.931" 0.676" -1.036" —1.062* 0.082" 1.040* 0.514*  2.751"
AeEl ~1.706™ 1.960* 0.280  0.607 -1.582"" 0.035 0.450°" 1.182" 0.188  —1.415"
AeE2 ~0.628" —7.716™ 3.247" 0.426  -0.984™ —1.308"-0.100  1.222  1.387"  4.454°
C 0.140 0.579  0.066™ —-0.146 0.008* -0.005 -0.081 -0.091 =-0.054  -0.416"
CE1 0.157 -0.421" 0.127™ -0.031"  0.131 -0.092 0.017" —0.117°  0.040 0.189 "
CE2 ~0.033"  0.938°-0.068" —0.101"" -0.124  0.087 -0.089" 0.036 -0.088° —0.561"
AmEl 1.724™ -3.598"-0.437" —1.195"  1.983™ -0.223"-0.212" —1.467" 0.239"  3.187"
AmE2 0.444  8.187"-1.749™ 0.141" -1.769™ 2.377 0.406" 1.009" 0.08  -9.130"
GTI ~1.156 -4.906 1.967 -0.089 -0.496 -1.346 0.256  0.547  0.928 4.296
GT2 ~1.548 —1.438 3.427  0.996 -3.905  0.089 0.218  3.216  1.843  —-2.902

2005 4 A 15 IR 1Y) 35 1% 2508 BV FT GT1 = Ao + S =3.425% (P,) ~2.751% (P,,) , A0 A 54 7 5% i
AeEl + C + CE1 + AmE1,2007 4E /Y GT2 = Ao + TEIERR L —0.416% (P,y) ~0.579% (P,) Ik
AeE2 + C + CE2 + AmE2, MA4E R AE RN SUFT I MHs8O B s m 5
AILAE W10 A EA T P, P, PR L RRAIT Y TEFREE RN 2005 4F FRSL IR IE 5 A
LIRS, KRR R P, > P, > P, T AUV (AeEl) 52N TEARRR (1955 I - 1.706% (P,) ~
P, P, P, P ¥4 R M s R &, i 1.960% (P,) ,2007 4 (AeE2) N -7.716% (P,) ~
FFRFERUE Py > Py > Py > P A AR RM G 4.454% (Py) o A1RE B3R 58 AR50, 2005 4F
BE IR B S — AR R B AR ST, 5 —4E ey (CEL) 520 8 A M2 iYL F O - 0. 421% (P,) ~
KA AE ] 0.189% (P,,) ,2007 4E(CE2) N -0.561% (P,,) ~

L ROV T, RN PR S RE R RR 0 Bl 0.938(P,) o BEMRIREE HARMN T, 2005 AR5 i fif
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