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GENETIC ANALYSIS OF BRANCH NUMBER AND SPINDLE LENGTH
OF MAIZE TASSEL BY MAJOR GENES PLUS POLYGENES MODEL

WANG Tie-gu MA Juan ZHANG Huai-sheng CHEN Shi-lin
(School of Life Science and Technology, Henan Institute of Science and Technology, Henan Xinxiang 453003)

Abstract ; The joint segregation analysis of major genes plus polygenes mixed inheritance model was conducted to study
the genetics of branch number and spindle length of maize tassel. The 6 generations (P,, P,, F,, B,, B,, and F,) of
2 crosses, PH4CV/Chang 7 =2 (cross I) and PH6WC/7873 (cross IT), were grown in spring and summer seasons.
Results suggested that in spring sowing environment, the branch number of tassel could be explained by genetic model E-
1 in both 2 crosses. In summer season, the optimal model was C-0 for cross I, and E-3 for cross II. In both
environments, the spindle length of tassel was governed by model D-2 in cross I, but by model D-3 in cross II. In spring
season, branch number of tassel in two crosses were controlled or mainly controlled by major genes. The effect of major
genes on spindle length of tassel was equal to that of polygenes. In order to improve the efficiency of maize breeding,
single cross or simple backeross could be adopted. In summer season, spindle length of tassel in two crosses and branch
number of tassel in cross Il were controlled or mainly controlled by major genes. In order to improve the efficiency of
maize breeding, repeated backcross or recurrent selection to cumulate positive alleles could be adopted.
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Table 1  Performance of spindle length and b

ranch number of tassel in 6 generations

HiF# 4K tassel spindle length

TR 4357 %L tassel branch number

AR F 1% spring sowing B 4% summer sowing FH 1% spring sowing % summer sowing
generation gy 441 4l 1 2R 441 2R 414 1 2Ry
Cross I Cross H Cross I Cross H Cross I Cross ]I Cross I Cross H
P, 29.88 + 0.22A 30.88 + 0.43A 35.95+0.21A 28.11+ 0.20A 5.60+ 0.42A 9.55+0.42B  6.85+0.31A 8.75+0.31B
P, 21.37 £ 0.28B 15.39+ 0.35B 19.61 +0.21B 18.92+ 0.29B 15.45+ 0.73B 2.40 £0.32A 16.15 +0.68B  2.95 +0. 23A
F, 33.84+ 0.21 35.80+ 0.33 31.69+0.24 30.70+ 0.22 16.72+ 0.54 7.56 £0.32 16.48 £0.33 7.08 £0.26
B, 32.85£10.3 27.85£21.73 32.34+5.24 25.90+ 8.24 10.02 +11.93 10.75 £8.00 11.04 £6. 44 8. 69 £4. 08
B, 28.22+ 7.92 33.86x15.99 25.60+8.75  30.55+10.43 19.32£17.57 4.67+2.09 16.34 +7.39 5.08 +2.86
F, 29.89 £13.37 31.47 +19.83 29.08 +7.77  27.85 £11.56 14.87 £20.24 6.96 +7.19 14.31 40. 27 6.54 +4.76
T AR AR R RS FRERIRTE 0. 01 K225 B3 .
Note: Dates in the same column with different capital letters mean sifferent difference at 0. 01 level.
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Fig.1  Frequency distribution of tassel spindle length of segregating generation in spring sowing
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Fig.2  Frequency distribution of tassel spindle length of segregating generation in summer sowing
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Fig.3  Frequency distribution of tassel branch number of segregating generation in spring sowing
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Table 2 Estimates of genetic model and parameters of spindle length of tassel for cross I

wa omow DS gy B gy WIS B estimate
. 1st-order . 1st-order . 2nd-order
environment model estimate estimate B B F
parameters parameters parameters 1 2 2
m 23.17 Jab -0.73 h?,g(% ) 73.11 38. 86 19.41
d, 2.88 Jba 1.32 h,zng (%) 16. 06 47.05 72.24
i H d, 0.83 1 -5.65 o> (%) 10.83 14.09 8. 34
spring E-1
. h, 4.73 [d] 0.58
sowing
h,, -2.43 [h] 6.82
i 2.43
B m 29.08 [i] -0.48 hig( % ) 79.96 87.99 86. 50
summer C-0 [d] 6.74 [i] -1.43 (%) 20. 04 12.01 13.50
sowing [h] 3. 44 ] 3.55
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Table 3 Estimates of genetic model and parameters of spindle length of tassel for cross Il
s g D g CRBEC g CBH 3 L estimate
. 1st-order . 1st-order . 2nd-order
environment model estimate estimate B B F
parameters parameters parameters 1 2 2
m 25.49 Jab -1.05 h (%) 45.35 31. 10 26.55
» d, 3.58 e 19.72 h2, (%) 37.26 56. 10 59.43
el dy ~0.97 1 -4.32 o (%) 17.39 12. 80 14.03
spring E-1
. h, 0. 87 [d] 0.79
sowing
hy, -2.96 [h] 13.52
i 25.49
H% m 24.04 d 3.81 h?,g( % ) 44. 04 68. 94 61.25
summer E-3 d, -0.47 [h] 7.70 h?"g (%) 44.70 16. 81 28.70
sowing dy, 1.27 (%) 11.26 14.25 10. 05
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Table 4 Estimates of genetic model and parameters of tassel branch number for cross I

—KEH —KrEH

e 51

E78 el A A flIHE estimate
. 1st-order . 1st-order . 2nd-order
environment model estimate estimate B B F
parameters parameters parameters 1 2 2
E% m 10.92 [d] -0.40 b’ (%) 0 4.81 0
spring D-2 d -5.38 [h] 6. 80 hilg(%) 51.00 61.91 71.11
sowing o (%) 49. 00 33.28 28. 89
B m 11. 47 [d] -3.31 h?,g(%) 31.98 38.50 32.46
summer D-2 d -1.62 [h] 5.08 h,zng(% ) 1.77 3.04 28. 63
sowing o (%) 66.26 58.47 38.91
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Table 5 Estimates of genetic model and parameters of tassel branch number for cross I

—HZ% : Bk ‘ Y: T oo
S R IER i IEE i i fiHH estimate
i 1st-order X 1st-order X 2nd-order
environment model estimate estimate B B F
parameters parameters parameters 1 2 2
FER m 6. 37 [d] -3.36 h?,g( % ) 0. 00 67. 66 23.07
spring D-3 d -1.01 [h] 3.05 h?, (%) 3.76 0.49 41.48
sowing (%) 96. 24 31.85 35.45
B m 6. 08 [d] -2.17 hlz,g( % ) 47.51 63. 06 19.94
summer D-3 d -0.93 [h] 2.38 hﬁlg(% ) 0.54 0.55 48.87
sowing a2 (%) 51.95 36.39 31.19
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