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Analysis of Combining Ability on 18 Maize Inbred Lines
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Abstract
basis for assessing potential value of inbred lines. [ Method] With Mian 714, Mian723 and 18599 as the testers, incomplete diallel cross was a-

(Mianyang Academy of Agricultural Sciences, Mianyang, Sichuan 621023)
[ Objective | To detect the combining ability of 18 maize inbred lines on agronomic traits and yield traits, and to provide the theoretical

dopted to analyze the combining ability of 18 maize inbred line, hybrid vigour and genetic parameters of main traits. [ Result ] The result from
combining ability analysis indicated that the GCA of YU9573 and 1074 were high in yield traits,,the SCA of S273xXMian723 was high in yield per
plant. [ Conclusion] Inbred lines YU9573 and 1074 had greater breeding potential, S273xMian723 could be one impotant heterosis pattern on

maize breeding research in future.
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Tablel Variance analysis results of 7 characters

PER A 5 ¥y F {8
Traits df SS MS F value
PARRFEHEE Yield per plant 53 129 817.2  2449.3815 15.5110* "
FHH Ear diameter 53 7.881 4 0.1487 8.3503" "
K Ear length 53 575.242 2 10.853 6 23.1100" "
TR Sterile length 53 114.580 3 2.1619 23.779 6" "
FHATH Rows per ear 53 278.745 3 5.2593 20.786 7" *
FTHR%L Kernels per ear 53 2720.0139  51.3210 23.4294" "
Hi¥7R Shelling percentage 53 0.073 8 0.001 3 23.2844*"

T FORTE 0.05 /KF- 225 B35+ o+ RoRAE 0. 01 K- 2254
e
Note: * indicated significant differences at 0. 05 level; * * indicated ex-
tremely significant differences at 0. 01 level
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Table 2 Variance analysis results of GCA and SCA of 7 characters

SR T g i PN T8 PR AR
Source of variation  Yield per plant Ear diameter Ear length Sterile length Rows per ear Kernels per ear  Shelling percentage
P1 6.802" " 1.768" " 21.216" " 33.413* " 1.800" " 5.264" " 21.760" "
P2 2.267"" 2.503" " 3.958" " 4.462" " 8.317"" 3.336"" 4.228""
P1xP2 9.542" " 5.525" " 8.521"" 7.133" " 6.154" " 12.265" " 8.259" "

TE:P1 R, P2 FORPEN FR , PIXP2 IR 5 s + FORTE 0. 05 /K BRI + + FIRTE 0. 01 BUK-F 2w 3%

Note : P1 indicated tester, P2 indicated tested lines, P1XP2 indicated cross combination; #* indicated significant differences at 0. 05 level; * * indicated

extremely significant differences at 0. 01 level
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Table 3 Comparison of GCA relative effect sizes of main economic traits for 18 introduced inbred lines

EEES PR vl 53 TR TEATEL TR HEE A
Inbred lines Yield per plant  Ear diameter Ear length Sterile length Rows per ear  Kernels per ear Shelling percentage
ZYDH381-1 9.52"" 3.06°" 1.60" " 2.38"°" 2.62" " -2.88 1.54""
L% -2 Liaojian—2 8.73"" -0.39"" 5.46" " 23.97"" -4.39"" 4,73 -0.65""
21209 2.15 0.61°" -4.03"" -15.96" " 5.637" -1.05 2,157 "
D599 -18.86" " -1.84"" -7.89"" 45.70" " 0.47 -13.15°" -3.92""
78599-211 -2.60 -2.76" " 4. 117" -33.78" " 0.86 -1.29 0.24""
L 52-3 Jifeng 52-3 -24.31"" -2.417" -15.89" " -18.49" " -3.48"" -20.08" " -1.56""
TD-1 -5.57"" -2.02"" 3.99" " 30.41°" 4.20"" 3.74 = 1.54*"
11 9537 Yu 9537 20.96" " 3.88°" 9.36" " -47.57"" 14.04"" 18.57*" 0.50" "
S273 1.42 -1.37"" 1.01°" 34.96" " -6.37"" -3.85 = -1.38""
B 23M Aoli 23M -2.75 471" -1.527" 13.89" " 0.18 -12.96" " -2.40""
CH435 -4.93 % -4.99" " 1.12°" -40.48" " -15.06" " 7.93%" 0.48""
SD-7 -9.92"" -2.23"" -2.58"" 41.21 " 0.49 -10.65"" -0.66" "
G131 9.08" " 4.20" " 13.78° " 26.51"" 2.51"" 9.93"" 1.96" "
SCML103 -12.05"" 2,027 -11.56" " -41.13"" -4.58"" -0.39 1.94""
1074 15.29"" 5.94"" 1.80" " -13.23"" 13.74" 7 8.98" " 1.407 "
£ 609 Mian 609 10.25" " -0.02 1.17° " -25.65"" 0.75 10.41°° 0.65""
4 715 Mian 715 -3.26 -3.04"" -4.50" " -30.14"" -4.43"" -5.47"" 0.28""
P44 6.85"" -3.36"" 12.76" " 47.39" " -7.20"" 7.497 " -2.117"
LSDO. 05 4.41 0.03 0.19 0.09 0.99 2.91 0.16
LSDO. 01 5.49 0.04 0.26 0.13 1.37 3.86 0.21

TE: # FORTE 0.05 /KF B2 B + + FURTE 0. 01 /KF 22 3%

Note: = indicated significant differences at 0. 05 level; * # indicated extremely significant differences at 0.01 level
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Table 4 GCA effort of economic traits for 3 testers

SR bk i il REK TR REATEL TREL HikrR
Inbred lines Yield per plant  Ear diameter Ear length Sterile length Rows per ear  Kernels per ear Shelling percentage
714 5.45 -1.05"" 7.87"" 42.82"" -0.01"" 1.30 * 0.59""

723 4.17 -0.10 * -1.417" -21.80" " 1.34" " 4.35"" 1.22°"
18599 =9.57 % 1.16" " -6.46" " -21.01"" -1.33"" -5.66"" -1.81""
LSDO. 05 8.78 0.09 0. 46 0.22 0.34 1.03 0.02

LSDO. 01 11.62 0.13 0.63 0.29 0.45 1.37 0.03

e FORAE 0. 05 AP 2R B 5« + FURTE 0. 01 KF H 225l 3%

Note: =* indicated significant differences at 0. 05 level; * * indicated extremely significant differences at 0. 01 level
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Table 5 Classification analysis of SCA effects of different characters

- s ¥ 2l e = - % L le % J_“ L
e Positively significant Negatively Range of : - : :
Traits hvbrids emificant hybrids SCA offects Hybrids with max Hybrids with max

ybres stgriticant fybrds eects positive SCA effects  negativee SCA effects

BARRFE A Yield per plant 29 25 -28.69~24.79 723-S273 723-SCML203
Ml Ear diameter 24 30 -5.64~7.89 18599-G131 723-SCML203
Hi Ear length 30 24 -13.23~11.91 723-5273 714-S273
1142 Sterile length 26 28 -50.92~58.33 714-SD7 723-SD7
FHAT4 Rows per ea 26 28 -8.28~11.92 723-1074 714-1074
F1Hi%L Kernels per ear 28 26 -14.52~12.42 723-715 723-SCML203
HUKF Shelling percentage 29 25 -2.16~2.48 18599-1074 714-BF] 23M
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Table 6 Comparison of the genetic parameters of main characters

PER JinE Ty 22 A gy 2 Wiy I SGEE L&
Trait Additive Non-additive Environmental Heritability in Heritability in
rais variance variance variance broad sense//% narrow sense//%
Hkkr= & Yield per plant 212.223 0 449. 636 1 157.912 3 83.91 38.11
F8H] Ear diameter 0.016 4 0.026 9 0.017 8 71.51 28.54
F# K Ear length 1.3156 1.177 6 0.469 6 89.47 63.08
142 Sterile length 0.249 5 0.1859 0.090 9 90. 07 69.77
THEATEC Rows per ear 1.266 1 0.434 7 0.253 0 87.20 65.21
F1HRi%L Kernels per row 6.973 4 8.2254 2.190 5 88.77 46. 63
H % Shelling percentage 0.000 2 0.000 1 0.000 1 89. 54 64.22
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