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Analysis of Combining Ability on 10 CIMMYT Maize Inbred Lines

ZHANG Hua, SHUI Hong-xia, PANG Qi-hua et al ( Mianyang Academy of Agricultural Sciences, Mianyang, Sichuan 621023)
Abstract [ Objective] To explore the combining ability of 10 CIMMYT inbred lines for application on maize breeding. [ Method ] MTAN714,
MIAN723, 18599 were chose for tester which crossed with 10 CIMMYT inbred lines to used with incomplete diallel cross design. [ Result ]
CML522 and CLYN492 showed better yield GCA, the GCA from CML522 and CLYN492 were 8.313 5 and 4. 831 9, respectively. CLYN492
crossing 18599 had high SCA, the yield of 18599XCLYN492 increased by 11.3% comparing with CK, CML522 crossing MIAN723 had high
SCA, the yield of MIAN723xCLYN492 increased by 5. 19% compared with CK. [ Conclusion ] The lines of CML522 and CLYN492 with high

GCA had good breeding potentiality, which could be used as the matching pattern for high-yield coeno-species in future.
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Table 1 Genetic background of 10 CIMMYT inbred lines and 3 tester

inbred lines

Code Name Genetic Code Name Genetic
background background

1 CML522 CIMMYT 9 CML491 CIMMYT

2 CLYN488 CIMMYT 10 CLYN492 CIMMYT

3 CML323 CIMMYT 11 28714 Suwan FPEIER

4 CLYN486  CIMMYT 12 244 723 T o Joit

5 CML206 CIMMYT 13 18599 PB Fi5t

6 CML202 CIMMYT

7 CM1LA494 CIMMYT

8 CML537 CIMMYT
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Table 2 Comparison of variance analysis in main agronomic characters of maize
5 S IR i PR FEAL S TR FEK FETTHL R SR kR [Ep A
Source of > Plant Ear Sterile Ear Ear row Kernel Yield per Seed 100-kernel
- DF . . .

variation height height length length number per row plant rate weight
X 2H Block 2 0.763 0.432 0.932 24.580" " 0. 801 0.057 0. 094 0.061 7.070" "
2[4 Comination 29 67.820" " 413.850" " 45.480" " 53.780" " 54.220" "  17.116™ "  72.350" "  11.620" " 5.5437 %
%% Error 58 12. 068 1.032 0.013 0. 064 0. 080 1.193 0. 004 0. 125 4.023

TE: o« FORTE 0.05 K 2R B, + « FORTE 0.01 K L2857 W3 IR 2 AT (B

Note: # and # s stand for the significant differences at 0.05 and 0. 01 levels , respectively;the error was the mean square
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Table 3 Analysis of variance(F value) for combining ability

A SR FiiEs M= TR EYS MATEL TR AR PR ORE
El H B

Source of DF Plant Ear Sterile Ear Ear row Kernel Yield per Seed 100—kernel

variation height height length length number per row plant rate weight

A GCA Male parent GCA 2 0.123 2.003" " 48.7463"7 3.7470"° 3.1916"" 0.6138"" 2.2786"" 2.3510"" 4.6735""

#}4% GCA Female parent GCA 9 0.785" 0.819"" 1.1645"" 1.7211"" 2.4510"" 1.6659"" 0.8831° 1.7352"" 0.5664

AUARXELA Male parent 28 77.710" " 408.440" *  10.4823" " 38.058 2" " 33.8564" " 14.4969" " 68.7700" " 8.7092" " 4.9324""

xfemale parent

E e # FORTE 0.05 /K- L2 B, + » FORME 0. 01 KV L2925 B s |

Note: #* and s #* stand for the significant differences at 0.05 and 0.01 levels , respectively;the error was the mean square

2.2.2 —RECA 10T B E SR 9 MR GCA XS
SOVAR L 4.t 4 0,3 IR b Hubkr=E GCA fy
R 723 AN {E N 6. 143 9, 10 AN & v, Bk
HAELA IR B 38 &2 CML522 ,CMIA91 ,CLYN492, HA i
{31 H 8. 3135 4. 6196 4. 8319, 5 WA & i1 AT HELH e i 7

PR AR EIER o i R — R BC & IO (75 S8, 4
Z CML522 HATE 0 & FA M E, BRFSRERA Rk B
A AR — R BC A ROV A T R K25 A4l
il ;3 IG5 L SR B 2 R SR AR (R R A MR AT 5
PRSI R QN F BSR4 714 BIFEIMIR, 2 723 A TRk .

x4 WEMEHNR 9 MERKE GCA BN E LR

Table 4 Comparison of GCA effects of 9 agriculture practical characters from tester and inbred lines

Ben W AR ko omn U e s PO
/%_EZIK =) o WAE] = J} T Kernel - B I I T for HL

Plant Ear Sterile Ear Ear row Yield per Seed 100-kernel
Parent . . number .

height height length length number per row plant rate weight
18599 -0.1399 5.190 0 32.494 5 1.5215 -2.281 4 1.208 5 -4.186 5 -0.5112 -1.407 7
2 714 Mian 714 —-0.669 1 0.2577 11.816 1 2.094 1 -1.445 4 0.502 1 -1.957 4 0.983 9 6.454 1
45 723 Mian 723 0.8088 -5.4496 -44.3107 -3.6156 37268 -1.7106 6.143 9 -0.4723 -5.046 3
CML522 -2.8169 -1.4751 22.781 4 0.682 8 5.891 6 3.840 7 8.3135 0.747 7 =7.044 5
CLYN488 -1.2364  -5.056 8 4.546 6  -0.0869 29181 -2.1974 -0.263 2 -1.4823 -2.3859
CML323 -1.5540 -0.158 4 -7.0021 -2.7845 -7.2758 -3.0239 —-3.447 7 -1.2199 4.563 4
CLYN486 -5.1909 -12.276 0 -14.0530 2.303 8 -4.055 5 0.861 4 0.458 6 -0.695 3 5.3033
CML206 1.394 2 0. 466 4 9.8955 0.169 6 -2.208 8 3.491 4 3.1759 1.797 2 -3.114 7
CML202 2.266 1 1.816 5 -4.935 6 2.504 0 -3.948 8 6.479 2 -13.595 5 0.485 4 -0.958 2
CM1494 3.707 1 7.652 1 -11.1354  -2.008 4 2.1714  -2.4956 0.628 4 1.797 2 2.659 6
CML537 3.0519 9.102 7 -7.853 1 2.529 1 1.0514  -6.906 4 -4.721'5 -0.957 6 -0.790 9
CMIL491 -4.1738 -3.5504 5.883 8 4.744 6 -3.9889 5.050 5 4.619 6 -1.3512 0.023 4
CLYN492 4.553 1 3.479 1 1.872 1 0.945 7 9.4451 -5.1001 4.8319 0.878 9 1.744 9
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Table 5 Comparison of the SCA of maize characters

. " " E TN A B8N
IERAAE R > AR = YN o YN
PR Positively Negatively LA E Eij;m’ﬂ.n Hij(.ﬂﬁ/ﬂ.n
. . Lo Range of Hybrids with Hybrids with
Traits significant significant - fects .. .
Ivbrids hybrids SCA effects max Positive max negalive
yhTeE i SCA effect SCA effect
FR7E Plant height 13 17 -9.626 7~10.723 2 # 714xCML323 18599xCML.206
T4/ % Ear height 14 16 -9.8369~21.920 0 18599xCML494 # 723xCML323
2R Sterile length 16 14 -23.972 8~23.4379 #3 714xCML206 4 714xCLYN492
HK Ear length 12 18 -6.468 9~6.621 0 18599xCML522 23 714xCML206
T84k Ear row number 15 15 -13.286 0~5.800 3 #3 723xCLYN488 18599xCM1A494
FHRi% Kernel number per row 12 18 —10.550 5~8.962 0 73 714xCML522 18599xCM1.522
Fkkr= & Yield per plant 15 15 -17.225 7~15.905 2 18599xCLYN492 # 723xCLYN492
HFER Seed rate 14 16 -2.807 3~2.5712 28 723xCLYN488 #3 723xXCM1A494
‘BRI E 100-kernel weight 17 13 —-13.621 3~15.090 6 18599xCLYN492 18599xCM1.494
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Table 6 Hybrid combinations with superiority over 5% in yield per

plant

i AL b i XIS
N 7 Hybrid Yield per Advantage

o combination plant/kg of CK//%
1 18599xCLYN492 3.05 11.34
2 #5 714xCLYN486 2.95 7.84
3 4 723xCML206 2.94 7.81
4 £ 723xCMLA94 2.89 5.36
5 4} 723xCML522 2.88 5.19
6 CK ({5 30) 2.74 —
3 N
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