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Genetic Analysis of the Tassel Heat Tolerance and

the Correlation with Yield Traits on Maize
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(1. Agronomy and Biotechnology A cademy, A griculiural University of China, Beijing 100094,
2. Institute of Cotton Research, Shanxi A cademy of A gricultural Sciences, Yuncheng 044000, China)

Abstract: We planned NC II genetic design (4 x 4) to analysis the genetic variance of heat tolerance trait of 16 F,
combinations, the correlation with yield traits and the genetic model scaling test with the average value of five genera—
tions from the 8 parent lines. The results showed that in the maize heat tolerance genetic effect, the additive effect was
predominated while the dominant effect was unremarkable. The average mid—parental hybridization of F, heat toler—
ance was only 2.13%, but the changing range was very wide from —20% to 25.00%. It indicated that using sensitive
heat tolerance inbred lines would decrease I, the heat tolerance. The highly heritability and lowly genetic variance
suggested that the early generation test was proper, but a larger basic population was needed. The correlation among
heat tolerance, grain number per row and ASI were r=0.621 3* and r=—0.536 5*. These results showed that the vari—
ety, which had more grain number per row and shorter ASI, would have higher heat tolerance. Furthermore, they were
indirect parameters as heat tolerance materials selection. The B, C scaling test of most combinations was indistinctive.
It suggested the heredity of heat tolerance were appropriate to additive—dominant model.
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Table 1  The origin of parents inbred lines

P 5 FsCHRAm  MiFAMEE * W
Sequence Name of parents  Value of heat Origin
number inbred tolerance

1 G % 05-8 3.99 B734 x i& & 422 £ &

2 T16/422 4.17 T16 x B Z 422 &

3 i % 5081 4.50 KAE—S LR 5 Fh

4 B F 98-3 3.69 i 314

5 Zi 31/SHI15 2.00 2531 x SH15 P &

6 W134 3.00 Sl AR R

7 J1 2.42 AN

8 SHI15 2.16 SeAR A\ EI BRI AT
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Table 2 The mid—parent heterosis of heat resistance and production traits of I %
FPSEL# Mid—parent heterosis
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Combination tolerance Heat Ear length  Ear Ear tip— Grains  100-seed [A]f%  Rate of the Single ear

folerance diometer bamenness ofrow  weight ASL  seed vield

iZ F 05-8 x % 31/SH15 3.75 25.00 18.35 12.42 73.77 37.23 0.81 22.57 8.40 70.39
B F 05-8 x W134 3.10 -11.43 16.31 22.93 170.92 21.24 20.00 -31.02 14.61 122.24
B F 05-08 x J1 3.10 -3.43 -6.80 442 3.03 0.00 -6.38 29.15 5.61 11.32
&% 05-8 x SH15 3.63 17.86 27.23 18.13 250.00 25.37 24.17 6.22 8.75 90.22
T16/422 x %5 31/SH15 3.63 17.48 14.69 10.71 83.58 20.14 -4.19 75.25 4.94 30.99
T16/422 x W134 3.20 -10.86 17.73 19.62 97.39 31.34 5.74 -3.29 11.94 86.77
T16/422 x J1 2.93 -11.21 2.25 5.87 86.44 0.95 -10.55 -4.40 3.85 9.97
T16/422 x SH15 3.50 10.41 21.29 20.45 239.39 29.96 3.31 -5.40 10.81 67.19
iZ & 5081 x £ 31/SH1S 3.48 7.08 26.11 18.40 89.77 25.87 5.70 -23.17 11.63 92.67
iz % 5081 x W134 3.00 -20.00 24.49 31.40 72.31 33.61 23.06 -26.18 16.13 187.61
iE % 5081 x J1 3.23 -6.65 9.68 15.96 -3.20 14.78 8.57 -30.90 9.18 59.91
&% 5081 x SHI15 3.47 6.77 40.75 26.08 96.55 41.50 8.90 —-7.48 11.78 141.90
iE A 98-3 x £ 31/SH15 3.45 21.05 17.22 17.15 107.58 29.15 -2.31 13.26 8.35 64.43
&R 98-3 x W134 2.93 -12.54 21.86 27.48 103.97 37.50 11.00 -33.37 13.94 140.77
EZ R 98-3 x]J1 2.97 -2.94 0.54 12.85 77.14 -0.33 2.83 -24.02 4.65 27.62
iz % 98-3 x SH15 3.15 7.51 12.10 23.56 233.85 16.98 0.15 4.29 8.45 63.96
SELAE 2.13 16.49 17.96 111.41 22.83 5.68 -2.41 9.56 79.25
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Table 3 Variance analysis of traits (¥ value)

A8 SR [SEE0: S 2 IS O FeRK AR ERE O HoRHhZz kR R
Source of DF Heat Ear length  Ear Ear tip— Grains 100-seed [F] e Rate of the  Single ear
variation tolerance diameter  barrenness of row weight ASI seed yield

# W 1 3.204 1.626 1.041 25.834%* 6.321°% 49.293%*%  20.349%*  1.869 1.519
il 2 1.725 0.202 0.767 0.769 0.728 2.007 0.169 3.508%* 0.850
4 & 15 5.147%: 4.564%*  10.707** 4.776%* 2.189% 9.712%* 5.069%*  3.532%* 3.035%*
ES VN 3 3.549%* 12,437 26.209%: 0.955 0.637 21.6007%* 8.857#*  3.593* 3.064%*
LA 3 19.3437%* 6.888%*  25.134%*  15.000%* 3.731%* 18.93 1% 7.405%*%  8.867%* 8.6887%*
RIAS x XA 9 0.948 1.165 0.731 2.642% 2.193%* 2.676%* 3.027%%  1.734 1.141
HE < 7 15 0.782 2.514%* 2.024%* 2.8907%* 2.034 3.408°%* 1.452 1.316 1.863%*
B x 4% 4 3 0.496 1.722 0.620 1.353 3.049% 0.838 0.905 1.932 1.719
SR x HE ) 3 0.130 4301 1.676 6.612%% 3,600  12.047%%  3.967*  2.180 2.725
BEAS x S2A x4 1 9 1.095 2.183 2.608 2.161 1.173 1.385 0.797 0.822 1.624
TE = 43513R 0.05 F10.01 8B3E K-
Note: *, ** indicated significant at 0.05 and 0.01 level, respectively.
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Table 4  Variance and heritability of traits
e A K R FTRK TR e vacis jilgrigiiiEea ke Rk
Ttem Heat tolerance  Ear length  Ear diameter ~ Ear tip— Grains of row  100-seed ] b Rate of the Single ear
barrenness weight ASIT seed yield
Vi 0.076 9 1.654 8 0.063 7 0.253 4 0.000 0 6.4410 0.203 8 0.000 1 0.000 1
Vy 0.000 0 0.064 3 0.000 0 0.156 0 1.793 7 1.2273 0.162 0 0.000 0 0.000 0
Vi 0.0879 2.3370 0.030 6 0.570 1 9.024 5 43942 0.479 3 0.000 4 0.000 3
V%) 100.00 96.26 100.00 61.89 24.38 83.99 55.72 75.39 94.37
V(%) 0.00 3.74 0.00 38.11 75.62 16.01 44.28 24.61 5.63
h’\(%) 46.67 40.80 67.51 25.87 5.07 53.40 24.12 25.03 27.82
h’y(%) 46.67 42.38 67.51 41.80 20.81 63.57 43.28 33.20 29.48
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Table 5 The relative effects of GCA and SCA of heat tolerance

JEAS Parent 2% 31/SH15 W134 J1 SHI15 GCA-m

iz £ 05-8 1.78 -2.16 -2.16 2.54 343

T16/422 0.63 3.30 -4.82 0.89 1.02

iz % 5081 -3.30 -2.16 495 0.51 0.38

iz % 98-3 0.89 1.02 2.03 -3.93 -4.82

GCA-f 9.01 -6.85 -6.85 4.70
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Table 6 The correlations among heat resistance and production traits

LETN K O FRK TR HRLE Hok i 22171 R PR PR
Characters  Ear length  Ear diameter Ear tip—barrenness Grains of row 100-seed weight ASI Rate of the seed ~ Single ear yield

[ 2545 03797 0.1177 -0.021 1 0.621 3* 0.3347 -0.536 5% 0.192 8 0.390 8

oK 0.062 3 02172 0.630 0% 0.779 5% -0.0220 0.097 2 0.664 5%

oM 0.478 9 0.141 1 0.304 6 -0.4410 —0.515 0% 0.696 1%

TR -0.0756 0.197 9 -0.1323 —0.525 4% 0.2843

(R IR 0.369 6 -0.2135 0.1577 0.657 6%

JER -0.166 2 0.1323 0.728 g
ASI -0.268 2 04255

iR} s -0.095 1

TE:* 0 DU 0.05 T35 5 Jy ¢ B 0.01 RV-RF . FRF.

Note: * indicates significant at 5% level in T—testing; ** indicates significant at 1% level in T—testing. The same as the following tables.
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Table 7 The model scaling rest of heat resistance of 5 generation for 16 I, combination

21 4  Combination B Vi ty C Ve I
15 F 05-8 x £ 31/SH15 0.5197 0.156 7 13128 -0.122 8 0.976 5 -0.1242
iZF 05-8 x W134 -0.166 7 0.064 9 -0.6543 -1.2559 0.3415 -2.148 9%
IEF 05-8 x J1 0.7872 0.404 2 1.2382 0.7237 0.7309 0.846 5
i& % 05-8 x SH15 0.1524 0.1106 0.458 1 -0.0519 0.962 1 -0.0529
T16/422 x % 31/SH15 0.6735 0.408 1 1.054 3 0.463 8 2.1525 0.316 1
T16/422 x W134 -0.2802 0.042 4 -1.360 4 -1.1722 0.602 4 -1.5103
T16/422 x J1 0.5611 0.629 4 0.707 3 -0.5222 2.163 5 -0.3550
T16/422 x SH15 0.2579 0.197 5 0.580 2 -1.068 3 1.076 3 -1.0297
15 F 5081 x Z5 31/SH15 0.873 4 0.124 8 2472 7% -0.129 6 1.6428 -0.101 1
iZZ 5081 x W134 -0.060 1 0.1156 -0.176 8 -0.934 4 1.0195 -0.925 4
&% 5081 x J1 0.407 1 0.361 1 0.677 4 0.478 4 1.200 4 0.4367
i& % 5081 x SH15 0.3203 0.1590 0.803 1 -1.2797 1.3870 -1.086 6
i5 R 98-3 x££ 31/SHI15 0.9276 0.3037 1.683 1 0.5184 1.776 0 0.3890
B 98-3x W134 -0.183 7 0.1576 -0.462 8 -0.8718 0.8619 -0.939 1
B F 98-3xJ1 0.6301 02150 1.3589 0.040 5 0316 8 0.0719
iZ F 98-3 x SH15 0.5369 0.106 9 1.642 1 -0.068 4 03755 -0.1116

B R df=15 41500572131 111500=2.947 ; C REE df=20 1120005=2.086 1 £2000:=2-845 .,
Note: The scales of B: df=15, #;5005=2.131 .t15001=2.947; The scales of C: df=20, t,9005=2.086 , 1200=2.845.
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