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Table 1. Mean squares in analysis of variance for yields of F, hybrids derived from different self-cross generations

Source DF Ear dry weight Grain dry weight
Block 2 23 14
Treatment 59 242%* 149%**
Generations 3 1102%** 780**
Hybrids within generations 56 196** 115%*
Hybrids within S, 14 292%* 186**
Hybrids within S, 14 120%** 65%*
Hybrids within S, 14 2]15%* 127%*
Hybrids within Ss 14 158%* 82wk
Error 118 11 9

** Significant at 0.01 probability level.
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Table 2. Means for yields of F, hybrids and generations obtained from different self-cross generations

Ear dry weight (g/5 plant) Grain dry weight (g/5 plant)
Genotypes
S. S; Ss Ss S, Ss S. Ss
BXD 660 658 571 703 586 576 526 621
B XE 676 715 721 828 590 678 638 718
B XF 801 683 626 778 703 600 558 681
BXG 650 811 745 865 546 696 601 711
B XH 770 713 775 851 665 606 661 743
D XE 721 790 788 813 635 683 703 715
D XF 760 600 635 755 649 538 568 676
D XG 846 736 753 823 723 626 643 711
D XH 821 726 728 768 693 635 640 680
EXF 701 765 728 813 605 666 626 718
EXG 936 760 791 958 790 678 656 798
EXH 876 790 848 886 768 725 736 783
FXG 903 760 613 825 763 651 553 688
FXH 710 675 581 730 603 588 503 635
GXH 935 833 765 950 775 738 651 795
Mean 784 738 711 823 673 645 618 711
LSDoss 53 50
23 18

“and ’ are the LSDjs value of the hybrids and generations, respectively.
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Table 3. Mean squares of ANOVA for F, hybrid yields combination from different self-cross generations

2001

Source DF Ear dry weight Grain dry weight
S.GCA 5 15278** 7850%**
SCA 6658%* 5313%*
Error 28 479 386
GCA/SCA 2.29 1.48
S;GCA 5 8002%* 3437**
SCA 9 1784%** 1511**
Error 28 154 173
GCA/SCA 448 2.27
S.GCA 5 14707** 8695**
SCA 9 3005%* 1779%*
Error 28 308 252
GCA/SCA 4.89 4.88
SsGCA 5 12501 ** 5667**
SCA 9 1263* 1106**
Error 28 438 348
GCA/SCA 9.89 5.12

*, *#* Significant at 0.05 and 0.01 probability levels, respectively.
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Table 4. Estimate values of the general and specific combining ability effects for yields measured in diallel crosses set of 15 F,

hybrids combination from different self-cross generations

Ear dry weight (g/5 plant) Grain dry weight (g/5 plant)

Genotypes

S, S; S, Ss S, S; S, Ss
Inbred lines - GCA
B -91.4 -12.7 -29.4 =225 -68.5 -15.4 -25.8 -20.6
D -28.4 -45.2 -20.3 -63.3 -19.6 -30.0 -22.1 -38.6
E -2.7 46.8 80.1 45.8 15.6 37.9 67.9 434
F -11.7 -52.3 -93.2 -53.7 -10.4 -33.8 -70.0 -39.8
G 86.9 522 27.6 76.3 58.1 27.9 242 36.4
H 473 114 35.1 17.5 34.8 13.3 25.8 19.3
Hybrids - - - SCA
B XD -5.0 -22.1 -90.1 -34.1 1.6 -23.9 -63.4 -30.9
B XE -14.0 2.4 -40.5 -18.3 -20.2 9.8 -21.7 -16.2
B XF 119.9 9.9 37.1 31.2 109.1 3.1 36.1 30.3
BXG -130.0 33.6 352 -12.0 -116.0 38.1 53 -15.9
B XH 29.3 -23.6 57.7 333 25.5 -27.2 43.6 32.8
DXE -32.1 49.9 16.9 7.5 -24.1 394 19.5 -1.7
D XF 15.9 -40.9 36.9 48.7 59 -33.9 22.4 432
DXG 33 -8.8 344 -12.9 11.6 -72 232 1.9
D XH 17.9 22.0 1.9 -9.1 49 25.6 -1.7 -12.5
E XF -68.7 32.0 29.8 -2.0 -63.3 26.5 10.7 2.8
EXG 67.6 -71.5 -27.6 12.9 53.0 -73.5 -334 6.6
EXH 472 6.7 21.5 0.0 547 2.2 24.9 8.4
FXG 433 21.5 -32.6 -20.8 42.4 215 1.1 -20.1
FXH -110.4 -22.5 -71.8 -57.0 -94.1 -17.2 -70.5 -56.3
G XH 159 31.1 -9.3 32.9 8.9 21.0 3.6 274
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Table 5. Correlation coefficients of mean, general (GCA) and specific combining ability (SCA) of yields among different self-

Cross generations

Characters
SZ/3 SHA SZ/S S]/d S]IS S4I§
Correlation coefficients ----
Ear dry weight 0.26 0.33 0.61* 0.69** 0.75%* 0.76%*
0.58* 0.49 0.46 0.87** 0.98** 0.79%*
-0.28" 0.16 0.53 0.13 -0.14 0.68%*
Grain dry weight 0.31 0.37 0.60* 0.68** 0.75%* 0.79%*
0.68** 0.58* 0.72%* 0.94** 0.99%* . 0.93%*
-0.35 0.37 0.54 0.28 -0.17 0.77**

*, ** Significant at 0.05 and 0.01 probability levels, respectively.

*,” and " are the correlation coefficients of F, mean, sum of GCA effects of the parents, and SCA, respectively.

1E S, A AENEST » (EHHEHERREE A - LS, AR E ZERKE 5% AFEEgETHAZ
HE R - XFEBZER  BRAEREMEZ GEEERLRMEEE IR/ EEERE
H (S, WABIRIERD » (HLLS, R EBSEE ; FIRFTE S, HACEITHIZTHE A 1M € 2 hs R BT L
HA R ZHHE IR —E » B Jensen ef al.® ~ Lile and Hallaver™ & & SR AH4F  [R14E Bernardo® > B}
FRUABEER -RLZS, B H » EITHIHE G ERITREE » FH B BRI - (haT s
HAAG SRR o (H Ll 8E 2SR AR H AR B iR EHEES SRR —8E - Rh—
& BRSSP EES] » KA LB LIRSS -

R B MR FHE 2 — RS ) (EBARE R — & B2 R HERRES I
K5 HRVENIEREGETT > £S48, ~ S, 88, S, 8 8,3 LIRMBAZEHRR s MEMREZES
I > QUFTE B AR E R DL EAERE - BLEDFRR AR B A R P, R 4 Rt (f A F R B
HAFE B Z A Z FH#EEN — RS T SUEE (GCA) FIRBLR—81 - B AR B 32 R F, 3
T REC AR IRAH & U 2 MERRIREL (R5) » HIBERIEARFTHACR » BRT S, 8 S 3ERES » H
BREMAHRRTFLE - A SR PRI A RO AT v LURBARER A A R PR BAE R I E A HAHES
TR » EHE BB E ARy R A A N FRIR - T B HRE B2 R Ea HERa M
Bl—#¥ & 1 (GCA) HIMERBRME A FARAN) —BUETFLE -

FRELZ A ERAERR (R B ] LA HF R 87 B 230 S, B S, [ 2 AR EREE > TS, Bas, ~ S,BES, ~
S B2 SsfE 2 HHRA S 24REE - T H R .Z GCA SUEEHEER R E A H R H GCA U FE 2 HH% A
/N FEREAHE 2BEE RIS - BAERF B AR F 32 GCA SUE MR HBIR BN S 2 8
% s (EAR E AR F 2 SCA SUESE » fERERHHA R EEEIEAEE - RIZB 5/ E
ANE B A2 F R B B R 0B » nTREEE MR 7 (GCA) BB YIRIRIETE -

5| F 3K

1. Bernardo, R. 1991. Correlation between testcross performance of lines at early and late selfing generations. Theor. Appl. Genet.
82:17-21.

2. Bernardo, R. 1992. Retention of genetically superior lines during early-generation testcrossing of maize. Crop Sci. 32: 933-937.

3. Frascaroli, E., and P. Landi. 1994. Physiological traits in maize as affected by recurrent selection for grain yield and by



38 hEREMT H50E FH3W 2001

inbreeding. Maydica 39: 141-147.

4. Griffing, B. 1956. Concept of general and specific combining ability in relation to diallel crossing systems. Aust. J. Biol. Sci. 9:
463-493.

5. Hallaver, A. R., and E. Lopez-Perez. 1979. Comparison among tester for evaluating lines of corn. Proc. Corn and Sorghum Ind.
Res. Conf. 34: 57-75.

6. Hong, M. C., F. S. Thseng and H. Tu. 1983. Relationship between inbred lines and hybrid in yield formation of maize. J. Agric.
and Forestry 32(1): 65-72.

7. Jenkins, M. T. 1935. The effect of inbreeding and of selection within inbred lines of maize upon the hybrids made after
successive generation of selfing. lowa State Coll. J. Sci. 3: 429-450.

8. Jensen, S. D., W. E. Kuhu and R. L. McConnell. 1983. Combining ability studies in elite U.S. maize gerplasm. Proc. Corn and
Sorghum Ind. Res. Conf. 38: 87-96.

9. Lile, S. M., and A. R. Hallauer. 1994. Relation between S, and later generation testcrosses of two corn populations. Jour. Iowa
Acad. Sci. 101: 19-23.

10. Payne, K. T., and H. K. Hayes. 1949. A comparison of combining ability in F; and F, lines of corn. Agron. J.41: 383-388.

11. Richey, F. D. 1945. Isolating better foundation inbreds for use in corn hybrids. Genetics 30: 455-471.

12. Samanci, B. 1996. Phenotypic correlations between maize inbreds and their single crosses hybrids in short season areas.
Euphytica 89: 291-296.

13. Shieh, G. J., and F. S. Thseng. 1998a. Variation of the agronomic characters of different Tainan-White maize populations in
Taiwan. Jour. Agric. Res. China 47(3): 204-219.

14. Shieh, G.J., and F. S Thseng. 1998b. Development and evaluation of inbred lines derived from Tainan-White maize population.
Jour. Agric. Res. China 47(4): 327-337.

15. Smith, O. S. 1986. Covariance between lines per se and testcross performance. Crop Sci. 26: 540-543.

16. Sprague, G. F. 1946. Early testing of inbred lines of corn. J. Am. Soc. Agron. 38:1 08-117.



B E R K E R F, 2 2R KA 5 8L 39

The Combining Ability and Relation on Yield
among Different Generations of F, Hybrid of
Tainan-White Maize (Zea mays L.) Inbred Lines '

Guang-Jauh Shieh® and Fu-Sheng Thseng’

Summary

The objective of this study was to determine if the combining ability of inbred lines derived from six
Tainan-white (TNW) populations at early generation (S) of inbreeding were similar to that at later generations.
The selfing lines (S, to Ss) were crossed following a half-diallel mating design and produced 15 F, hybrids for
each generation. A total of 60 hybrids were planted at Lunpei in fall crop season of 1997, to determine the
correlation between S, and advanced generations in phenotypic expressions, and to compare the combining
abilities of inbred lines among different generations. The result showed that the heterotic pattern and
combining ability in the early generation (S,) were similar to that in advanced generations. There existed
significant correlations between the hybrids derived from the S, and Ss generation for ear dry weight and grain
dry weight in maturity. It indicated that the yield ability of Ss hybrids could be precisely predicted from that of
S, hybrids. Thus it suggests that early testing was effective for predicting the combining abilities expressed at
later inbreeding generations. It was also that the additive effects (GCA effect) of inbred lines maybe a main
contribution to the relationships between the S, to Ss generation hybrids for ear dry weight and grain dry
weight.

Key words : Tainan-white, Maize, Inbred lines, F, hybrids, Yield.
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