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Combining Ability Analysis of Waxy Corn Inbred Lines

for Main Agronomic Characters
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Abstract: The combining ability and hereditary parameters of 9 waxy corn inbred lines(6 tropical or subtropical
waxy corn inbred lines and 3 temperate waxy corn inbred lines) for main agronomic characters were analyzed. The 9
waxy corn inbred lines were crossed by Griffing IV design and the 36 crosses were evaluated in Kunming of Yunnan
province. The results showed that the difference of general combining ability(GCA) and special combining ability
(SCA) for yield per plant, plant height, ear height, ear length, ear diameter, number of rows per ear, number of kernels
per row and thousand seed weight were highly significant. The variance of additive effect was higher than that of
non—-additive effect, the sequence of additive variance by genetic variance was plant height > ear diameter > thousand
seed weight > yield per plant > ear height > ear length > number of rows per ear>number of kernels per row. The most
potential inbred lines in Yunnan were YWL1 and YWL7. It could be concluded from the study that the promising in—
bred lines almost were either tropical or the subtropical germplasm from the provenance of waxy corn and the local
cultural had potential for hybrid breeding. The study provided valuable information for enhancement and improvement
of waxy corn germplasm.
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Table 1 ~ Germplasm resources and characters of 9 waxy corn inbred lines
FF 5 FIACH Tift AU TR A A3E N 7Y
No. Inbred Germplasm resource Grain Color  Ecology adaptation
1 YWL 1 MBI Ty ARG R 3 A, A H SR H AT
2 YWL 2 FPRATAFHIT B8 FI2E & 28R H AT
3 YWL3 FPRTARRLET UWX6 B3R AU R M M ARHT
4 YWL 4 P R S NS B i
5 YWLS5 Z& [ Suwan RIGKEEK AR H K R H el
6 YWL 6 TR [ S NS B R i
7 YWL7 JPHR ROK = SRR F SR H ww
8 YWLS I TR A 20k L H i
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Table 2 Variance analyses of diallel crosses among 9 waxy corn inbred lines

¥ 5 MS
ORI AWE g b MiEem)  BRRSem)  BEK(em)  Hlem) M AR TR ()
Sources DF Yield Plant height ~ Farheight  Earlength  Ear diameter ~ Numberof — Number of Thousand-seed
rows per ear  kernels per row  weight
7 2 23.60 50.74 196.85 0.071 0.010 0.84 0.40 153.20
A 35 2780.70%%  1557.86%%  585.65%* 5.620% 0.2707% 1,723 23.13%* 6210.08%*
GCA 8 3218.95%  1970.65%  578.99%* 4.560%% 0.303%* 1.15% 12,397+ 7 147,025
SCA 27 24780 89.25%%  81.50%* 1.0807%* 0.018% 0.407% 6.32%% 565.73%*
W 70 45.20 20.16 27.11 0.430 0.015 0.30 3.12 186.13

T 0 A3 BIFRAE 0.05 F1 0.01 /KT FRY2E R, FEM,

Notes: *and** indicate the significant at 5% and 1% level respectively. The same as the following tables.
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Table 3 Estimates of GCA effect of 9 waxy corn inbred lines

—JRHBCH TT GCA

AR it b Bfiem) B FK(em)
Inbred Yield Plant height Ear height Ear length
1 30.74%%* -7.89 =5.11 0.58
2 -5.44 -4.12 —-8.09%* -0.85
3 -8.77 -5.45 1.10 0.89

4 —18.36%* -7.07 2.46 —1.32%%*

5 7.68 9.58 1.26 -0.34

6 —12.44%%* -11.87* -2.94 0.69

7 28.39%* 17.30%* 6.20 -0.30

8 —33.63%* —22.75%%* —13.27%%* -0.29

9 11.82% 32.30%* 18.39%* 0.93
LSDqos 10.14 11.73 7.85 0.99
LSDyo 13.46 15.57 10.42 1.32

R (cm) AT (R R TR (g)
Ear diameter ~ Number of rows  Number of kernels  Thousand-seed
per ear per row weight
0.28 % 0.23 0.14 46.43%*
0.09 -0.08 -0.9 6.94
0.11 0.45 0.74 7.21
-0.18* -0.07 -1.08 —-32.06%*
0.01 -0.37 -1.67 12.11
—0.29%* -0.53 2.07 —28.54%%
0.24%* 0.67 -0.93 17.2
-0.32%* -0.42 1.89 —-54.63%*
0.07 0.14 -0.22 25.34%*
0.18 0.83 2.67 20.57
0.25 1.10 3.54 27.31

2.3 BHEENHEH

36 M A A MR SCA ZWVAE LT 4, H
PR 8 SCA RN A 722 S 0 [ FE -21.10 ~43.49 ¢,
SCA REN{E M3 | RS 3 IEAE T YWL6 x
YWL9@3.49 ¢), YWLI x YWL7(24.60 ¢), YWL4 x YWL5
(2225 ), YWL7 x YWL8(20.14 ¢), YWL2 x YWL4(11.76
9), YWL3 x YWLA4(11.57 g), YWL3 x YWL7(11.22 g),
BEAHIX 7 Xt A 38 R Z A BRI ZF s, BN
FEE A B R A 3.1.12.10.23.25.7 i, Hip
YWLI x YWL7 AR A RS 1AL, Ha ik
ZRCIEEHIOR R R, Bttt A E R X
o SCA RN A I B MEMA YWLA x YWL6
(21108, YWL6 x YWL7(-1815¢),YWL4 x YWLI(-1802

9,YWLI x YWI2 (~16.30 ), YWL7 x YWL9 (-15.74
2), YWL3 x YWL5(-14.66 g), BtHixX 6 % [ 38 & 2 [A]
2RGS0 e R B R 22 , 43 A
55 35.21.28.13.8.26 {ii..
24 BEREESHHE
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Table 4 Estimates of SCA effect among 9 waxy corn inbred lines

A 77k B = FENL S K e FEATHL TR ToRLHE
Crosses Yield Plant height Ear height Ear length Ear diameter ~ Number of rows  Number of kernels Thousand-seed
per ear per row weight

1x2 —-16.30%** -8.18 —-10.75%* -0.72 -0.07 0.20 -1.82 —47.20%*
1x3 -8.60 —-11.85* -10.61** —2.46%* 0.08 0.60 —3.80%* -19.30*
1x4 -4.08 -9.89 -2.64 0.28 0.10 0.52 -0.10 17.74
Ix5 1.65 -3.55 -6.43 0.20 0.01 0.12 -0.48 15.40
I1x6 7.43 5.24 5.63 1.27%* 0.18%* -0.42 3.11% 18.06
1x7 24.60%* 21.07%* 15.62%%* 1.52%%* -0.12 -0.68 4.05%%* 0.31
1x8 —-12.65%%* 6.11 6.09 -0.11 -0.09 -0.47 -0.61 10.98
1x9 7.95 1.06 3.10 0.03 -0.08 0.11 -0.26 4.01
2x3 3.75 -1.62 -2.96 0.61 0.13 0.38 1.97 69.79%*
2x4 11.76* 20.34%#%* 16.01%#* -0.96* 0.15 1.03#** -0.90 -0.93
2x5 6.06 3.68 -3.79 0.30 -0.13 -0.40 2.65% -6.44
2x6 -5.72 -7.86 -2.26 -0.33 -0.16 -0.38 0.31 -0.19
2x7 -6.28 -4.37 3.94 0.23 -0.07 -0.70 -2.05 -11.20
2x8 4.34 -0.99 -2.26 0.29 0.03 0.58 0.09 -13.37
2x9 2.39 -1.01 2.08 0.60 0.11 -0.71 -0.26 9.53
3x4 11.57* 6.67 3.15 2.01%* -0.07 -0.23 1.06 -2.80
3x5 —14.66%* 0.004 0.69 -0.20 0.08 0.34 -1.32 —27.21%*
3x6 -4.85 6.56 8.55% 0.87 0.05 -0.17 —2.46* -2.62
3x7 11.22% -7.38 -4.92 -0.38 -0.12 -0.67 3.08* -11.64
3x8 1.84 11.34% 11.55%* 0.12 -0.02 0.18 1.09 -7.44
3x9 -0.27 -3.72 -5.44 -0.57 -0.11 -0.44 0.47 1.23
4x5 22.25%%* 2.30 3.99 0.90 0.06 —1.21%%* 1.87 24.56*
4x6 —21.10%%* 6.46 -1.61 -0.92% —-0.13 -0.12 -1.70 —34.78%%*
4x7 -7.40 -11.75* -7.95% —1.80%* -0.04 0.42 -3.26%* -1.16
4x8 5.02 -20.36%* —21.82%* 0.69 -0.04 0.17 4.08%+%* -21.16*
4%x9 —18.02%%* 6.25 10.86%* -0.20 -0.03 -0.59 -1.04 18.54
5%x6 8.16 -0.57 3.06 -0.67 0.15 0.65 -0.02 4.08
5x7 -8.40 2.92 -6.08 0.85 0.14 1.05%* -0.48 -23.17*
5x8 -2.35 2.64 11.49%%* -0.52 -0.02 -0.47 -2.70* 22.63%*
5%9 —12.72%%* -7.42 -2.93 -0.85 —0.28%%* -0.09 0.47 -9.84
6x7 —-18.15%%* -6.29 0.78 —1.21%%* -0.09 -0.39 —3.35%* 33.19%*
6x8 -9.26* -3.91 —10.08** -0.18 -0.15 -0.18 -0.17 -1.21
6x9 43.49%* 0.38 -4.07 1.16* 0.16 1.00** 4.27%* -16.51
Tx8 20.14%* 3.26 3.61 0.34 0.18% 0.23 1.93 15.10
7%x9 —15.74%%* 2.54 -5.01 0.45 0.12 0.74 0.07 -1.43
8x9 -7.08 1.92 1.42 -0.62 0.12 -0.04 —3.72%%* -5.53

LSDyos 9.25 10.70 7.17 0.91 0.17 0.75 2.43 18.78

LSDy 12.29 14.21 9.51 1.20 0.23 1.00 3.23 24.93
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Table 5 The hereditary parameters of different agronomic characters

e i 7= R NS
Yield Plant height Ear height Ear length

8d 848.90 537.54 142.14 0.99
&h 232.72 69.10 72.47 0.93
&g 1 081.62 606.64 214.61 1.93

&p 1126.83 667.12 241.72 2.36
V(%) 78.48 88.61 66.23 51.30
V(%) 21.52 11.39 33.77 48.19

KL RATHL Tk TR
Ear diameter ~ Number of rows  Number of kernels Thousand-seed
per ear per row weight

0.09 0.21 1.73 1880.37

0.01 0.30 5.28 503.69
0.103 0.52 7.02 2 384.05

0.12 0.82 10.14 2570.19
87.38 40.38 24.64 78.87
9.71 57.69 75.21 21.13

E: SAAINETr 22 Ph AR5 22 ; S AR R J7 22 5 8°p R IR T 225 V., WOMAETT 2 1 SR AT 22) x 1005 V., A ERINIETT 2 1 2R

AT 72) x 100,

Notes: §°d —additive variance; 6’h —non-additive variance; 8°g— genotypic variance; °p — phenotypic variance; V,.— (additive variance/ genotypic

variance) X 100; V.— (non—additive variance/ phenotypic variance) x 100.
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