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Mixed major genes and polygenes inheritance analyses
for seed vigor traits in waxy corn
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Abstract :[Objective] This study explored the genetic model for seed vigor traits of waxy corn to im-
prove related researches. [Method) The waxy corn inbred lines N34 (P,) and N56 (P,) with significant
difference in seed vigor were crossed as parents to produce F,,B,,B; and F, populations. The mixed major
gene and polygenes inheritance analysis method was used to conduct models for germination potential, elec-
trical conductivity and vigor index. [Result] The optimal genetic model for germination was a mixed model
of two additive-dominant-epistatic major genes plus additive-dominant-epistatic polygenes. The heritability
of major genes in B, ,B, and F, was 66.62% ,49.10% and 92. 94 % ,respectively. The optimal genetic model

for conductivity was a mixed model of one additive-dominant major gene plus additive-dominant polygenes.
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The heritability of major genes in B, ,B, and F, was 57. 75%,57. 96 % and 65. 14 % ,respectively. The opti-

mal genetic model for vigor index was a mixed model of two additive-dominant-epistatic major genes plus

additive-dominant polygenes,and the heritability of major genes in B, ,B, and F, was 66.49% ,48.02% and

89.49% ,respectively. All the three traits were dominated by heritability of major genes. [Conclusion) In

breeding practice, genetic improvement and selection of waxy corn seed vigor can be carried out in low ge-

nerations, and polymeric backcross or recurrent selection can be used to accumulate effective modifier genes

and minor genes to improve breeding efficiency.

Key words: waxy corn;seed vigor;major gene+ polygene mixture genetic model; major gene inheritance
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K1 BERCANUHKHFRFENSS
Table 1 Distribution of seed germination potential in six basic populations
o o =
Eﬂ)‘t (?l;jfn%\;l:/;n Germination iiﬁﬁfs(ti%i)on (Number) aif
Population . - - - - Number
potential 37.5- 42.5-  A47.5- 52.5-  57.5-  62.5-  67.5-  72.5- 77.5-  82.5- 87.5- 92.5 97.5
Py (N34) 65.3£3.0 5 15 10 30
P2 (N56) 45,4+2.8 7 13 10 30
F 87.5+3.5 18 8 i 30
B, 73.0+12.7 2 7 11 16 13 24 31 30 45 29 16 12 236
B, 64, 4+12.2 4 16 10 19 33 25 21 21 11 4 6 2 172
F, 68.6415.1 6 13 30 24 27 43 27 22 27 25 13 18 5 280
TE:37. 5- KR X AI[37. 5,42, 5) .42, 5- KR X [1[42. 5.47. 5) i Ay, # 2.3 3 HdR M.
Note:37. 5- and 42. 5- indicate interval [37.5,42.5),[42.5,47.5) ,respectively. Data in Table 2 and 3 is the same.
F2 BERCANUHRMFESENSS
Table 2 Distribution of seed electrical conductivity in six basic populations
PEI HS%/ (mS. cm 1) BSR4 (KRB0 Electrical conductivity(Number) &1t
Population Electrical conductivity 5, 7- 6.1 6.5- 6.9- 7.3- 7.7- 8. 1- 8.5 8.9~ 9.3- 9.7- Number
Py (N34) 6.9+0.11 20 10 30
Py (N56) 8.7+0.14 28 2 30
Fy 8.0+0.12 25 5 30
B, 7.5+0.74 5 20 43 38 45 42 30 8 5 236
B 8.4+0.64 2 7 20 31 15 33 21 10 3 172
F, 7.940.82 5 11 25 28 41 49 59 35 19 6 2 280
x3 BEXCAHHRMFINEENSS
Table 3 Distribution of seed vigor index in six basic populations
BEfR TR % W& IR BUM M (BB Vitality index distribution (Number) &4
Population Vigor index 1.8  2.0- 2.2 2.4 2.6~ 2.8  3.0- 3.2- 3.4  3.6- 3.8 Number
Py (N34) 2.8540.10 7 22 1 30
P> (N56) 2.204+0. 14 16 12 2 30
F 3.0240.12 17 11 2 30
By 2.9440.40 2 8 17 22 28 42 54 40 16 7 236
B 2.6840.41 6 16 23 31 35 25 22 4 6 4 172
F, 2.88+0.52 9 20 30 35 40 36 25 34 22 17 12 280
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R4 BEEKNMXNCHEMFENIER 24 MEEEEY AICHE
Table 4 AIC values of 24 genetic models of seed viability combined with N34 X N56 in waxy maize

% B EEA

B ZF LR

o G . I o s . i
Model ermlngllon Eleclrl‘ca.l Vigor index Model (rermma‘llon EleclrllcaAl Vigor index
potential conductivity potential conductivity

1MG-AD 6 172.328 1 554,691 871.030 MX1-AD-ADI 6 001.098 1420. 246 706, 778"
1MG-A 6 306. 342 1574.913 909. 576 MX1-AD-AD 5985.019 1412,058* 709.323
1IMG-EAD 6 256. 767 1 736. 830 898.572 MX1-A-AD 5999. 099 1414.058" 707. 323
1MG-NCD 6 359. 309 1652.029 973.701 MXI1-EAD-AD 6 024,276 1 433.922 729.795
2MG-ADI 6 091.153 1 545. 267 774,862 MX1-NCD-AD 6 023.273 1415.139* 711.916
2MG-AD 6 094. 251 1552.393 773.352 MX2-ADI-ADI 5968.010" 1 431. 464 698. 047 *
2MG-A 6 385.912 1801.503 1092.203 MX2-ADI-AD 6 012.227 1 425,170 688.132*
2MG-EA 6 306. 883 1614, 434 926. 095 MX2-AD-AD 5977.881" 1 418. 940 726.005
2MG-CD 6 241.945 / 897. 405 MX2-A-AD 5973.630" 1418.230 714.916
2MG-EAD 6 239.932 / 895. 379 MX2-EA-AD 6 008. 365 1421. 387 707.402
PG-ADI 6 015.078 1437.873 733.780 MX2-CD-AD 6 033.186 1 436,004 744.788
PG-AD 6 029. 883 1431.919 740.927 MX2-EAD-AD 6 324.979 / 788. 365

TE e ox FORTHE LAY ATC B/ i s AR 5 /7 R MR AT S B B AR A T3 AIC {H.

Note: * . indicates selected alternative genetic models with smaller AIC, *

the software haven’t calculate its AIC value.

1 4 Al UL AR K B 1 28 4 ATC fH /N
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B BE— B0 3 A R AT E A PR R R AR R
W3 MRS SRR A R A 1 M ERRE
(P<0.05), H MX2-ADI-ADI f§ AIC {5 /v » 76 W]
BRI Sy N34 XNS6 21 & Fft 5 2 3 i B A 2
RIVKE TR Bl 28 SR B 2 % k- b A 1
S IN - - A 2 B DR A R AR

1 4 Al AL AR KB L R ATC [H /NG
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B BE— 0 3 A R AT E S PR R SR R
W3 MRS SRR A R A 1 D ERRE
(P<<0. 05), H MX1-AD-AD Ky AIC {H & /N, % B
N34XN56 4 G Hf T K Bl 1 i 5 5 10 g LA B Oy

/” indicates the trait obviously does not conform to the model,and
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Fig. 1

Distribution of seed vigor traits in F, population from N34 and N56 cross under optimal model



26 P AL AR MBI A2 4R (A SRR 2 B 9% 50 &

1 AT LA R B KRR R ZE R F, B
OANFEEM AL 1:2:1:2:4:2:1:2:1,
HLS R F, BRI 3 AN SRR Ao 15 2 2 1,
T F, BERH 9 NI p Aoy 12 2 1
234212 1, KEEKRFFEZES B FEM
TG 1 48 B4y W #E MX2-ADI-ADI, MX1-AD-AD Fl
MX2-ADI-AD i fZ # BF L F, B R 0 45 356 R R 2

YO A L AR BILIE R 0 A 5 5 B AR g A B U

IR,

2.3 BEXRFFEHAEKEERENSH M
AR B2 1 3 AN K38 PR 09 d i

AR A TECM Al 37 615, 43 30l X b 1 g 4

A By B, #1F, 3 A4S0 B A A7 38 12 2 B

ERILAE S MK 6.

RS BEAMFEAERG—MIBEESH

Table 5  Genetic first order parameters of waxy corn seed vigor traits
fhiit {8 Estimated value fliit {8 Estimated value
S B HH 5K [ U EHH == —
Parameter Germination Electrical {.ﬁ J1 }.E H Parameter Germination Electrical {,Ejj }F £
potential conductivity Vigor index potential conductivity Vigor index
m — 7.82 2.95 d, 16.67 — 0. 34
d — —0.93 — dy 7.21 — 0. 34
h — 0.19 — ha —1.85 — —0.27
[d] — 0.01 —0.38 Iy 2.35 — —0.26
[n] — 0.01 0.70 ] —0. 80 — —0.43
m 42. 24 - - Jab 4.57 - 0. 15
ms 89.76 - - Jba 4.55 - —0.16
ms 70.09 — — [ —4,43 — 0.18
my 58.55 — — h./d, —0.11 — —0.79
ms 78.93 — — hy/dy, 0. 33 — —0.76
mg 66. 13 — —

TEom. BRI sy ~me. 5350020 Py Py JFy By \Be JFo M0 (H s . S DRMERON 5 . B 1A EIE R LN s . 55 2 % R 1
INPERON, 3 . 32 B R A RO 5 o 55 10T SR PR 1) A 800 5 A 35 2 X TR 1) PRS0 5 [ ). 22 B TR i 280N A s LA ). 2 R 1Y
B R RON AF 5 2. 32 B PRI >t AR RN 5 . B8 1 X5 HE BRI X B 2 % 3 PR P AR 80N 5 . 35 2 R BRI X281 % &2

B R B EAERON 5 £ R W X B GARRON sha /d. B 1A R A AR RE sy /. B 2 0 R WA
Note:m. Total phenotypic mean;m; —mg. Average numbers of Py ,P,,F;,B;,B; and F; . respectively;d. Major gene additive effect;d,. Ad-
ditive effect of the first pair of major genes;d,. Second additive effect on major gene;h. Dominant effect of major gene;h,. First domi-
nant effect on major gene;hy,. Second dominant effect on major gene; [ d]. Polygene additive effect; [ A ]. Polygene dominant effect;
i. Major gene additive X additive interaction;j.,. First major gene additive X second major gene dominant interaction;ju,. Second major
gene additive X first major gene dominant interaction; /. Major gene dominant X dominant interaction;h,/d,. Dominance of the first

major gene;hy,/d,. Dominance of the second major gene.

R6 BEAMFEAMERNZNBEESH

Table 6 Genetic second order parameters of waxy corn seed vigor traits
AL “ B8 fhiit {8 Estimated value
Generation Second order parameter K ¥ Germination potential — HL 53 Electrical conductivity W J138 %% Vigor index

By o} 163.12 0. 54 0.16
e 108. 67 0.31 0.11
ol 44.71 0.21 0.04
hig/ % 66. 62 57.75 66. 49
hZ/ % 27.41 39. 45 24.59
B, oh 149.73 0. 40 0.17
Ohg 73.52 0.23 0.08
ohe 66. 48 0.15 0.07
hig/ % 49.10 57.96 48.02
hie/ % 44. 40 38.28 43.50
F, o 229.08 0.67 0. 27
e 212.91 0. 44 0.24
ol 6. 43 0.22 0.01
hie/ % 92. 94 65. 14 89. 49
h/ % 2.81 32.61 5.34

Weoh, Ry 2 500, I 2% 0b. Iy 22 s hhe. FRBBAL R 05, ZIHEBEFR,
Note:o?5. Phenotypic variance;o?,,. Major gene variance;os’,. Multigene variance;h%,. Major gene inheritance rate;h%,. Polygenic inheritance

rate.
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