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Abstract. All possible cross-combinations, excluding the reciprocals, were made among
thirteen inbred lines isolated from different areas of Tainan-white populations. All the
above F, crosses and an open-pollinated Tainan-White (TNW) variety (as check) were
used as materials and planted at TARI in fall of 1996.The results showed that there was a
significant difference in tested agronomic characters among genotypes. The general
combining ability (GCA) and specific combining ability (SCA) effects were significant
for the agronomic characters, The variance of GCA were larger than those of SCA for all
agronomic characters, and their ratios were between 4.0 and 10.7. These results indicated
that the inheritance of the investigated characters were predominanted by the variance of
GCA in TNW maize variety. In general, the mean value, specific combining ability (SCA)
effect and standard heterosis for yield in inter-population crosses were higher than those
of intra-population crosses. Most of F, hybrids from inter-population had higher yield
than that of the open-pollinated TNW variety. The hybrid cross from inbred line derived
from different populations had better potential and standard heterosis for yield. This
information provided a great advantage to the white maize breeding efficiency in Taiwan.

Kevwords: Tainan-white, Maize, Inbred line, Yield, Combining ability.

2
il

EXARFRARGHE OB CHE
(specific combining ability, SCA)RR — #& R & 1
(general combining ability, GCA )] £ 852 #4 #H Y
TE{E(Lin and Chen, 1986) ° it B % R 18 1893
fii + BN IRIRIR SIS 2 HE 2 I - a6 S RERE
HiE L l— 1 BEEE - LAEKHRAI T
(Gama and Hullauer, 1977) i #f K A 0% 1058
WEHINME ek - BRRENESNEE R
R S B E © Griffing (1956) 28 &
JispRik s WA Doy B A G I B

EMENTH - —EE N T EGSERZ 20
PERERTIE R SRR S HBI S 2 Bt e
EJZ'aﬂfg@fﬁg@FEﬁZ*EE{'Fmﬁﬁ%@(Spmgue and
Tatum, 1942) < {fii Rojas and Sprague (1952)H] 5
Hﬂ“ﬂ&%ﬂﬁﬁ%ﬁ@%ﬁ%ﬁ%ﬁ%ﬁ%k/l\ » |
AR BRE LR R - GCAME ST HH Bl 54
BB INPEER Y - MISCA 58I L 55 B i
BIPER o Sprague (1983)HY B ZE 5 1 E K R 2
?:Dl]'fi))’(gﬁﬁﬂf!ﬁi@ﬁﬁ!’féﬁﬁ’ﬂ,’rﬁl%[ﬁfﬁm%
HE - BB R BEAEERS> #LA
HIR - ER s ER RS A% — % S A
HE .



Studies on combining ability of yield and other agronomic characters in maize 177

Mariani and Desiderio (1975)LL 7% A Il 89 i
KRR R 53 8 H 250 2 & L & B P ELEST
HEFE » RS AE W A B AR S [ 2 S0t B ik
A ZAERM ¢ Ifi Moreno-Gonzalez and Dudley
(198153 A7 15 8 B J Ruobr RO RIS & HE2E » A5
SERMRTEE A KR BINTECENT « fi bR + B
EHA ~ ERLE B COAE MBI » £ EHIERN
PERC ST BT I (Lin and Chen, 1986) © Juang (1989)
W7 R AR » 3245 AR IR1RE R P9 B b BU RS 2
HEZHE - Mz BIREHIER AR © Lee eral.
(1986)f5 Hi— A% R il B 28 % B A I E 2 — A% HH
871 BEAE R AN B AN EH %
FE o i BRAIBHIEHR - nhfksd ~ bR ~ LA -
BN E% ZGCARSCAY Y EmE% - B
GCA/SCAEY /i LLIEEI KR - R BNt IER
IO B R R )3 e AR - (BLLB NS F R
ISEIHCBIR K ¢ kRS RERIGCA R SCAYI 71
EHE  HGCA/SCAKI S LLff/INA Y+ BURFEAL
7E R LSk AITE R 75 (400 4 5 oh 2 K HL 1
(Lee er al., 1986) © Mavar er al. (1996)HI & H &
R B S A o

B ERES I AG N % - — R E{T
B R 2 4R ) i i o = R PR 2 8~ TR —
MIEHE A 12 1 o vy SRR 45200 G~ FESHL R B
HE TR i A 6 i » ELo St T e B
R m 1A £ 01 19 B K S RRSE 7T T AR 2 -
Ve A5 R A ) s b e BT L 5 0 09 R IS 1
Ao RHTREEY - BITEMIE ST E ERZERE
BBRVEIR Z M5 1) A FT R 8% o

MEEREE

ARBRAA AR TR 2 1K

FUAA S A2~ A3~ AS A6 A9) K Hfl L fE ]

Wols & M B R EEFR S8 2 B 20% - RS R — i
BHRERSEE -8 ERBEIAEB (&
M) ~C(EM) D(HKRAE) E(EH) ~F
(M) ~G(REE) H (L) FERE
(Shich and Thseng. 1998b) « LA 2 F 3 78{AF i
RH (FRERR) - RRARRERMZEHE
SORE S HERHL - MR TVEREIEME o 5
2199628k (9F 23 E 7Bl ) TE K &AFT i 1T F A
HEg - ARSI BERTREEHI(RCBD)
ER > FERHEBETE  RAZHZEWA
BT - TRASm  ITHRIERB0 x 30cm * A
S EHIORHEBN:P,0,:K,0 = 200:90:608 T * %
B L4 & AR 395% 2 A AL #H(N:P,05:K,0 = 12:18:12)
5 /NG K5 S00kg + BIVEE AE it SRR 604 T BRAE
90k B $RAE60kg/ha ° EERT B Z HF 140kghI 1A
RREE 3 (N = 21%)1 KR B BBk & B AL
Mo Bt ARIEBIREBEERTZ - £FH
FIHE 2 RBER R AT EOT

1. BATE #(days to tasseling) * (RIERFHEMH
R Z /N P SOREARE AL R 2 B -

2. M- (days to silking) * FRIEAEMEHE
F /N 50 HSE IR s MRAT R Z H

3. £k & (plant height) : PRREMEHERIBATER -
T/ N RS 108K - p St E HERRISHET 2 T 17
&+ BAem®BR ©

4, BEAT B (ear heighy) @ FAMERERE 41 - B/
EE 08 - R ER LM MEAEZTF
YIS » BAemPBoR °

5. BB fE7 & (ear dry weight) ¢ 3£ 4 B RN
ZSIERERIE » DL70°CZ MR TR - FFIRRRE
WIRT » BMEREEZE  Mg/s earfor ©

6. B (ear length) 4 PR BAHH & S P4
R BHBERE ZPFYE » Blom®BoR -

7. B (ear diameter) © bR PRI 2 5



178

G.-J. Shieh and F.-S. Thseng

R R RO TR 2 E  Mmm#ER o

8. B FIUFF KT Y (kernel No. per ear) - gt 8
S B R AT B AT R WERAT . T -

9. ¥FHRLBZ 8 (grain dry weight) @ & 4 R A
WAZ SRR - AR R (15.5% K43 )
ZEH > Llg/s earR o

10. ERLE(100-kernel weight) © HEHZ KR 15
ZHFRL - BN 00K - FRELESL - Lle#
Jio

FR % 2 9% SE LASAS, General Linear Models
Proceduresf£ 174 7 73t B A ¥ SE 35 1 b &
HTINW(chHZZ BxBZERMAE - 7L
Griffing (1956301 » FFkMWEITHE R
HER M 2E  Hek = (F-ck/ck) x 100% ]
(Wang et al., 1994)Z {5 H o

S

KA x 1I3RERCTSEF MR - RK
KEMZEME RERHRBEETE R ILER
B PRS2 BSR40 - HRBURATIERY
REBEIRTE R BRI © F R TR R R s AR
BERCF MERTER Y Mg R F g

HEEMERR T UL - R ERES - HERTE
BRE LA B R [6)—Hh s FEE R 8L A< [A] st Ll FR T
fi B T BATE HA BRI A HBRE)SE R &%
S BB RN 2 F HER RERS - b T RE
BN | AR IA SRR B 2 S Ah - HBREREAH LA L
Fo(R1) o REEZ E ROFFRE G2 Y E L
B BIMF MBI 2RBRERGE - R
[ B3R EHME NI8VEFHHE T AR o 78{EF, i
Zhfith - ICXxE~ExA2 ExA9-GxA6°G
x A9~ H x AOE A &) b 5 i BER 2 Ml & RIR
E (F£2) -

HEF HEAT RN AR AH % 57 IS I RE N ([a)— 1l
ERBENITEZ BRRATHER MR Z M) &
FERER (T RIMERERE Bl 2 & 58 % AUHE 22 0 AR
ZHRE) - MRERHEE &M Cck)EITIEE (K
3) > BRPOE HFETEH RS2 RIREH
BRAES SR E Rk - TES PIRRENZF,
HERHL » S AEE20.0%73.1%Z B+ 3[R I
BERIA S AL F 34,95 73.0% .2 LB o PRy &
W BURTRG o E— R P B AN [E] & 5 B R
ZFMREY RGP HBAESHE - MBS
I - ETEMEEREZF MR - E—E
BREHBHEEHASE » HBRYARS P HIRME - R

Table 1. Mean squares of the ANOVA for yicld and other agronomic characters.

N Days to Days Plant Ear Ear dry Ear Ear Kernel No. Grain dry 100-kernel
source bF tasseling  silking  height height weight length diameter  per car weight weight
Block 3 483 7.31 302 328 1089 2.8 391 48 616 3.48
Genotypes 78 B.60**  16.14%*  |()75%* B19*¥*  B4(09** 19.2%%  ]3.4%* 1098 ** 6204%* (2| 8**
Hybrids (hy 12.41* 62.82%*  9397**x 4| Y** 4102* 2.0 1.75 T72% 6925** 0.11
vs CK
Hybrids (77)  8.56** 15.53%*%  9Q7** T17** 8465%* 19.5%*%  3.56*%* 1102*#* 6195%*  62.98%*
Intra vs (1 0.59 162.32%*  |563%* 19** 30**  BA4.5%*  0.00 19000** 1 8222]%*  48.52+*
inter
Intra (14)  4.34 7.12 1484%%  1005%*  9922** 17.3%%  |5.52%% 13375 T677%*  20.906%
Inter (623 9.57**  |5.00%*%  840%* 738%% 424 %% 6.6%% 3 34%* T60** 3021%%  T) 35
Error 234229 2,94 220 164 830 1.4 2.80 86 720 11.68

* %% Sionificant at 0.05 amd 0.01 probability level, respectively.
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Table 2. Genotypic means for ear dry weitht (upper triangle) and grain dry weight (lower triangle) evaluated in a diallel

crosses set and TNW variety.

Inbred lines A A2 A3 AS A6 AY B C D E E G H

A 490 444 428 338 843 haNl 667 720 819 687 911 817
A2 421 501 679 549 608 806 838 863 936 763 821 879
Al 398 392 707 405 702 723 835 690 957 710 893 891
AS REN S84 635 391 678 627 792 779 805 674 807 790
A6 290 476 348 340 796 684 307 692 848 761 1007 827
A9 723 523 604 395 697 755 793 792 1053 842 1076 972
B 703 697 631 549 592 623 819 683 785 642 764 716
C 572 611 745 696 722 679 647 728 974 779 937 846
D 643 745 613 696 608 691 599 634 797 604 793 602
E 723 808 835 702 746 909 667 843 698 650 854 766
F 608 664 626 604 632 727 539 684 538 576 794 714
G 785 670 379 699 873 890 635 784 684 717 684 809
H 707 7606 348 698 721 835 606 730 529 667 616 6606

The mean of ear dry weight in TNW variety was 652,
The mean of grain dry weight in TNW varicty was 518,
LSDy s for ear dry weight was 118.

LSD, s for grain dry weight was 110.

Table 3. Number of hybrids and percentages of yield and other agronomic characters with larger value than the TNW
variety at LSDy, 5 level, evaluated at Wuleng in fall of 1996.

. Days to  Daysto  Plant Ear  Eardry  Ear Ear Kernel No. Grain dry  100-kernel
Source tasseling  silking  height  height  weight  length  diameter per ear weight weight
Intra popu. mean 53.6 58.7 217 14 576 13.1 40.6 268 494 44.5
Inter popu. mean 52.8 56.0 215 113 786 17.0 40.6 328 678 449
TNW mecan 51.9 533 271 147 652 15.8 40.0 274 518 45.2
Intra popu. No. 3 11 0 0 2 0 2 3 3 0
targer than TNW (%) 20.0 73.3 0 0 13.3 0 13.3 20.0 20.0 0
Inter popu. No, 22 46 0 1 40 25 9 39 46 1
larger than TNW (%) 349 73.0 0 1.6 63.5 39.6 14.3 61.9 73.0 17.5
Total F, larger No. 25 57 0 | 42 25 1 42 49 1
than TNW (%)  32.1 73.1 0 1.3 538 321 141 53.8 62.8 14.1
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Table 4. Mcan squares of yield and other agronomic characters from combining ability analysis, based on Griffing mode

I, method 4.

Source Daysto  Days o Plamt Ear Ear dry Ear Ear Kernel No. Grain dry  100-kernel
tasseling  silking  height  height  weight  dength  diameter per car weight weight
GCA 12 6.64%% 13.98%* [O|7%* T80%% (O6452%= 20.48%* |4 JO*= 11576%%  42470%* 66.6%*
SCA 65 1.29%* 2. (5% 9O*%  BO*E  |2803FF | YTEE | 35%* 1126%* 103006%** 6.3%*
Error 231 0.58 0.74 59 41 2057 0.35 0.70 213 1786 29
GCA/SCA* 5.1 6.9 10.3 9.1 5.2 104 10.7 10.3 4.0 10.6

**: Significant at 0.01 probability level.

§: GCA/SCA: mean square of GCA/mean square of SCA.

Table 5. The general combining ability effect, specific combining ability effect and standard heterosis percentage for

yield and other agronomic characters estimated in diallel cross.

Source Days to Daysto Plant  Ear Eardry Ear Ear Kernel No.  Graindry  100-kernel
tasseling  silking  height height  weight  length  diameter per car weight weight
GCA
A ~).66 -0.31 924 -6.92 -97.6 -1.74  -0.48 -36.9 -77.3 0.63
A2 0.24 0.73 335 284 -28.5 -1.28 1.28 -4.2 -41.2 -0.80
A3 -0.35 -0.56 -13.67 -11.58 -53.6 -1.29 0.09 -3.2 -38.1 -1.79
AS 0.40 0.59 -485 057 -81.0 -1.31  -0.56 -344 -56.9 216
A6 0.04 0.21 -1.51 -4.08 -87.8 -1.70 -0.62 -35.5 -70.0 1.58
A9 1.49 2,69 2378 2228 74.1 0.89 1.95 42.6 62.5 -().85
B -0.96 -1.16  -0.60 -1.01 -21.7 093 -1.47 3.6 -29.2 -1.97
C -0.51 -0.02  -595 -2.26 69.6 0.62 0.80 64.7 48.9 -4.14
D -0.58 -0.99 424 115 =242 0.4 =117 -13.9 -11.9 -0.20
E 0.42 -0.70  13.03  4.67 108.8 2,60  -0.34 -0.8 98.4 5.94
F -1.03 -1.75 =276 -840 -43.4 0.19  -1.45 =327 -28.3 1.18
G 0.31 0.59 1.67  6.03 1289 1.54 1.68 358 95.3 -0.08
H 1.17 0.69 10 -3.29 51.8 0.44 0.30 15.0 47.5 -1.66
S.E.(g,-g) 0.33 0.37 307 274 193 0.25 0.35 6.2 18.0 0.72
SCA
Intra popu. mean  -0.13 012 =273 -1.55 -93 -1.22 -0.56 -26.7 -83 =11
Inter popu. mean 0.10 —0.09 091  0.24 22 0.29 0.13 6.3 20) 0.37
Standard heterosis (%)
Intra popu. mean 3.29 10.32 —-19.80 -22.34 —12.47 -16.78 1.53 -2.29 -4.62 -1.42
Inter popu. mean 350 691 -17.50 =21.16 2240  9.52 1.58 20.57 32.82 0.83
Inter-intra 0.21 =341 =230 -1.18 3487 26.30 0.05 22.86 37.44 225
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