B EZENISE (). Taiwan Agric. Res.) 61(2):81-89 (2012)

TR A KRR R EZ A IR

&R HEB !

wm =

ZIHEIE ~ IR - 2012 o AN[EFYEREET TR FALE EBE B G JIHRET - SRS
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BRI < JRARIGE BT 12 x Venus 8 » PH 5-5 x SN 3-8 » PH 10-23 x SN 3-8 »
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F o i FORAYE AR F B Ry R
—ERHEINEIE - 2R TS -
Ry TR R RN TS - HFEEE
R RL e mEHE S ~ KIS T2 R &
& (sweetness) ~ FREZZRHIIE (tenderness) » IR
FIE7RESE - 1 5 R S B 5 R [ e 25 i
78 (Ito & Brewbaker 1981) ° flf T RAHES &
EERE B R EE R © Wu er al. (1999)
WF7EtE HE TRk b & b R R B M IRE
FEE - BRIV B AR » Ho e s &
B RR KRB TR - HI MR
JIE AR H AR R AGESUE AR 5
Wang et al. (2005) TS/ TR EHE &
BT A I -EEEREY - i I SR
bR R R R o RS
FH Fe o 1B B H 5 A TE [ B I8 BA0FE
CHIEAD 3 3 SRR » R EE RS
53% o qfn AN SR A ORI LB IR
W F R RL R B MR Nt S [F]
TER » HOBEE IR » [FIRFHS2 20 FL
AIF2EH] (Luo & Wu 2005) = Wang et al. (2004) L
7 (RSB TR B AR R AR - iU A &
KEEHE & RAVHE TR - fRHRERE & R0
IR RIFTE DO BRI L R 5 &
MEAREI—MERH & JI3E ~ Rk & 1380 e

® 1. AR —ER

SRR P AR 225 -

TR B LA ZE L BUE PR T AU B 2T
TR T ORI P fie SRR e B 2 S R R B
HEATFAE - R E OB S —E0 R
TERGSE SR TSR A RS - IOk
A S Gy = T M v =

BT E

DGy RlsrdeE ARz amiEs 9 f#l S5 2
FRZRRHYEERZ 36 H F, & RAE
AT R (FHERMEE) SR
FE MR Z BB AT - HR A 4 iR I E
% 0 43Rk PH 5-5 ~ BJ 12~ PH 10-23 k%
SH-1 ;5 5 fE Rl A AU F1 A8 % » GH 8 ~ Venus 8
Honey 236-1 ~ HJ 2-7 J¢ SN 3-8 (% 1) » HEE
BaAE 2007 4F 11 H AR R EE SRS R R T
17 - HREIERET B SE 2 W@ AERYET (Random-
ized Complete Block Design, RCBD) » —EE7# »
TR 45m» 3171 » TTHREEEy 80 cm x 30 cm ©
—HFEAURE R N P,0, : K,0=180:90:
60 kg/ha » FEAELIAAE 39 SRESHER (N :
P,0, : K,0 = 12 : 18 : 12) /A H]E 500 kg »
BIFEEAEAERALEEZ R 60 ke » WA 90 kg KeHAE
60 kg > HERZ Z 3 120 kg LIRFESE (N = 21%)
REKREEBBEL (8 50-60 cm) &BEHEE

Table 1. Nine inbred lines of super sweet corn used as parents of diallel crosses in the study

Inbred line Type Company or institute

PH 5-5 Tropical TAIPEI NONG CI CO. Taiwan

BJ 12 Tropical KNOWN-YOU SEED CO.,LTD. Taiwan

PH 10-23 Tropical TAIPEI NONG CI CO. Taiwan

SH-1 Tropical Taiwan Agricultural Research Institute (TARI)
GH 8 Temperate BO YOU CO., LTD. Taiwan

Venus 8 Temperate BO YOU CO., LTD. Taiwan

Honey 236-1 Temperate SINON CORPORATION. Taiwan

HJ 2-7 Temperate KNOWN-YOU SEED CO., LTD. Taiwan

SN 3-8 Temperate

SINON CORPORATION Taiwan




H - Hek HEHIZERREETZ -

B IARE S IR E KA - A
JTEANE & (1) BEIERAEREE (car fresh weight
with husk) @ ZEHGEIALAHZ AE R - 7§
HEGIERMEEEE - DL g/ear KR © (2) THE
(sugar content) : HURBEH R B2 KPR Hiv T
W > DIREREEHHIERERS » DLoBrix #

P15 85d5 L SAS 1 General Linear Model
Procedure 1T S04 » W T EEERE
MEFER » KDL Griffing (1956) #5821 5k i
ITHEG I3 AT -

b

#w B

LA 9 fEpaé it S5 L HAR RN
HA2Z 36 1 F, #HE Rd R T 2 I BE AR
HEIMECHE - SR B R -
8~ G JIB T 3a75E ~ BIARZ GCA
U ~ FEACTERY SCA U ~ P FEREIE
BMETE - MHEARIRRBIEGRATT

F, & S8 R (S g A
166.7-472 g/ear » F-45ky 333.06 glear (3 2) »
A Fy Venus 8 x Honey 236-1 * fi%fe1 by PH 5-5 x
PH 10-23 ° KA 300 g FfHEHE SH-1 % Venus 8 »
GH 8 x Venus 8 * GH 8 x Honey 236-1 » GH 8 x
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HJ 2-7 ~ GH 8 x SN 3-8 ~ Venus 8 x Honey 236-1
Venus 8 x HJ 2-7 ~ Venus 8 < SN 3-8 ~ Honey 236-1 x
HJ 2-7 % Honey 236-1 x SN 3-8 5 10 fEfH A
=I7Y 400 ¢ 4 PH 5-5 x PH 10-23 ~ PH 5-5 x
SH-1 > PH 5-5 x GH 8 » PH 10-23 x SH-1 »
PH 10-23 x GH 8 ~ PH 10-23 x Venus 8 * PH 10-23 x
Honey 236-1 ~ PH 10-23 x HJ 2-7 ~ PH 10-23 x
SN 3-8 % 9 fEfH & -
EETERMEEESH G 8T R
(3% 3) - HEM R G T R B R —fi
HEJIE S 2R - {nE— R E 13K
JFEE (R 58 B FE TR -45.17 2 90.06 [H] (£ 4) » HH
&2 K 5 Honey 236-1 ~ Venus 8 ~ SN 3-8 »
GH 8 » HJ 2-7 > BJ 12~ SH-1 > PH 5-5 }%
PH 10-23 » BRI H 2R — & TS
Ry IEAH - Tl A H A2 R — e & 1%
Re Bl - &G HE SRR B A (AU A R R
B I B RIRENE -66.53 2 78.45 [l (R
4) » WEME & FH PH 5-5 x BJ 12~ BJ 12 x
PH 10-23 ~ BJ 12 x SH-1 » PH 10-23 x SH-1 »
GH 8 x HJ 2-7 52 GH 8 x SN 3-8 % 8 {7 -
F, &GS e B A S T AR 1
BMH (%) BEIFERE 57.7 £ 317.0% [ (&
5) » /IR 100 &7 SH-1 x PH5-5 ~ SH-1 x

R 2. R FOR AR RRATHEACH & S R ZE R B I (g/ear)

Table 2. Fresh ear weight with husk (g/ear) of 36 hybrids from crosses of nine inbred line of super sweet corn

Inbreds PH 5-5 BI 12 PH 10-23 SH-1 GH 8 Venus 8  Honey 236-1 HJ 2-7 SN 3-8
PH 5-5 193.6 3243 472.0 412.0 401.6 367.6 3523 366.2 374.3
BJ 12 106.9 380.0 303.6 371.0 327.0 337.0 348.0 310.0
PH 10-23 201.6 402.6 465.0 447.0 417.5 428.6 436.0
SH-1 220.0 334.0 296.3 3223 362.0 330.0
GH 8 71.0 261.3 264.1 260.4 242.0
Venus 8 116.8 166.7 263.3 260.0
Honey 236-1 94.5 226.3 252.6
HJ 2-7 159.3 276.3
SN 3-8 71.0

LSD,s = 20.1
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BJ12 ~ SH-1 x PH10-23 ~ Venus 8 < SH-1 »
Honey 236-1 x Venus 8 » HJ 2-7 x SH-1 ~» HJ 2-7 x
Venus 8 * HJ 2-7 x Honey 236-1 % 8 {EfH 7 ;
R 3. EEH ORI G SR S
VAL DSPAx 10k S P )

Table 3. Mean square of fresh ear weight with husk in
9 x 9 diallel set of super sweet corn

Source Df MS
GCA 8 35238**
SCA 35 12184**
Error 134 828
GCA/SCA” 2.89

“GCA: General combining ability; SCA: Specific combining
ability.
** Significant at 0.01 probability level.

5
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KA 200 DL E#E R GH 8 x PH 5-5~ GH 8 x
BJ 12~ GH 8 x PH 10-23 * Honey 236-1 x BJ 12 ~
SN 3-8 x BJ 12 ~ SN 3-8 x PH 10-23 » SN 3-8 x
GH 8 J SN 3-8 x Honey 236-1 % 9 {#H&
EHETER G E R E L - 28
BRI < ZGEA > BRRL < JRTERL > AR x
B R — R A 1 RS Ry IR
(37.85 g/lear) » TMIRFE R —fHH & JIBUES-E
By EfH (-29.90 glear) 5 AR [EITUREEFERAH & J15%
JEAEZ LLis - EBEGER < BRI AR x
B R Ry EfE - TRGE < B IE( 5 BY
i ST BME - B < ARSI R
K> RZBEHR < BRFRL > /N BT < 2

7NN TN

N il

R 4. IS AR RIS F, SHGEEREREE.. GCA (EARR) F1 SCA FUEME (-=59) (g/ear)
Table 4. Eastimated values of general and specific combining ability effects of fresh ear weight with husk of 36 hybrids

in 9 x 9 diallel set

Inbreds PH 5-5 BJ 12 PH 10-23 SH-1 GH 8 Venus 8  Honey 236-1 HJ 2-7 SN 3-8
PH 5-5 47.10 -34.80 19.23 33.37 57.67 42.08 34.81 20.19 43.55
BJ 12 -3.56 -21.75 -24.28 77.68 52.08 70.15 52.29 29.89
PH 10-23 90.06 -18.91 78.05 78.45 57.08 39.63 62.26
SH-1 15.93 21.85 1.92 35.99 47.10 30.40
GH 8 -18.70 1.56 12.46 -19.82 -22.29
Venus 8 -37.11 -66.53 1.48 13.44
Honey 236-1 -45.17 -27.45 14.17
HJ 2-7 -16.62 9.28
SN 3-8 -31.92
S.E. (G-Gj)) =9.59

S.E. (S;-Sy) =27.13

S.E. (S;-S,]) =25.38

;® 5. R IR RIS &5 BRI B 2 PR IR B (%)

Table 5. Heterosis of 36 hybrids for fresh ear weight with husk of super sweet corn

Inbreds PH 5-5 Bl 12 PH 10-23 SH-1 GH 8 Venus 8  Honey 236-1 HJ 2-7
BI 12 115.8

PH 10-23 138.7 146.5

SH-1 99.1 85.7 90.9

GH 8 203.5 317.0 241.0 130.0

Venus 8 136.8 192.3 180.6 75.9 178.2

Honey 236-1 144.5 234.6 181.9 104.9 219.1 57.7

HJ 2-7 107.5 161.4 137.4 90.6 126.1 90.7 78.3

SN 3-8 182.8 248.5 219.8 126.8 241.7 176.8 205.7 139.9
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FPREGH RSP E A SR AT 12.0-16.3°Brix
M SE¥MEE 14.1°Brix (£ 7) > &IEER
PH 10-23 x SH-1 * fu=1# ks GH 8 x SN 3-8 » 1
A 13 1% PH 10-23 x SH-1—{EfH& - & 15
#5745 BJ 12 x Venus 8 ~ BJ 12 x SN 3-8 ~ PH 10-23 x
SN 3-8 * SH-1 x GH 8 * GH 8 x Venus 8 * GH 8 x
SN 3-8 % Honey 236-1 x SN 3-8 % 7 fifH & - £%
AT TR (3 8) » FAREHEEA R R
iz — el & ) B A 5 - [ ERI—
AR & TR (B SR A -0.03 22 1.00 i (&
9) » f# SN 3-8 FyibfH - HERE REHE - BEE
Sk PH 5-5 ~ BJ 12 ~ PH 10-23 ~ Venus 8 *
Honey 236-1 » SH-1 ~ GH 8 J HJ 2-7 = N[EJ5
AR S T RE (8 SR -1.396 2
1.600 [ (3% 9) » SFE(E/ N -1 Ry PH 10-23 x
SH 1 KA 1 #J BJ 12 x Venus 8 * SH-1 x

il ToRERBIHEMSTT 85

GH 8 ~ SH-1 x Honey 236-1 /2 Honey 236-1 x
SN 3-8 & 4 fElfH & - HEAER VIR 1 34
(%) BEERIFEELE -10.23 £ 19.43 [ (3% 10) > /1
A -5 %H GH 8 x PH 5-5 ~ HJ 2-7 x GH 8 J&
SN 3-8 x PH 5 » KfA 10 DL E# 'y Venus 8 x
BJ 12 » Venus 8 X PH 10-23 ~» Venus 8 x SH-1 »
Honey 236 x SH-1 Jz SN 3-8 5% x Honey 236-1 ©

B BE i SR B A B AR B R 2 B A
5 B < IR R RO A < IR BB AR
KAE - R < B B AR ME - Bl
— R & TIE N E R Al - TR AR
B IIE-EHE Ry B AH 5 AR BRI AR RAH
G IEEAR R I < A R IEAE - BV
AU x B R A < A R Al AR
SRR EME - B < A R K
HR R A < IR AL B NR B U < B

(G 11) »

| 6. FFRAFIBIR S EZE R VEIMH » GCA ~ SCA FoPfE B 24 (H
Table 6. The means, general combining ability (GCA), specific combining ability (SCA), and heterosis of fresh ear

weight with husk in different type super sweet corn

Type Mean (g/ear) GCA (g/ear) SCA (g/ear) Heterosis (%)
Tropic 37.38

Temperate -29.90

Tropic % Tropic 382.2 -7.86 112.78
Tropic x Temperate 369.6 46.67 170.89
Temperate x Temperate 247.3 -8.37 151.42

) 7. R IR S AR 2 PEIE (PBrix)

Table 7. Means of sugar content (°Brix) of 36 hybrids from crosses of nine inbred line

Inbreds PH 5-5 Bl 12 PH 10-23 SH-1 GH 8 Venus 8  Honey 236-1 HJ 2-7 SN 3-8
PH 5-5 15.6 14.3 13.9 13.2 13.9 14.4 14.1 13.8 13.6
BI 12 13.4 14.8 13.6 13.9 16.1 13.7 13.4 15.3
PH 10-23 13.1 12.0 14.6 14.8 13.2 13.7 15.8
SH-1 11.7 15.8 14.4 14.6 13.1 14.3
GH 8 15.9 15.8 13.9 13.3 16.3
Venus 8 12.9 13.3 14.6 14.9
Honey 236-1 12.2 13.0 15.8
HJ 2-7 13.3 13.9
SN 3-8 16.1

LSDy s = 1.00
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B @
TR SR B PR TP R K AR 8
KI5R - AR R T ORAE S BRI R A

£ 8. A ORI S A 7 0T
Z¥HE

Table 8. Mean square of analysis of combining ability
for sugar content in different types of super sweet corn

Source Df MS
GCA’ 8 5.638%*
SCA 35 1.289%*
Error 134 1.146
GCA/SCA 4.4

“GCA: General combining ability; SCA: Specific combining
ability.
** Significant at 0.01 probability level.
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T B 24 il
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MR EEBR RIS - 2B

TR > EGERY < ZERL > AR < AR A
B o Bl Liu et al. (2009) LSRR 2 FEARAH G Rh
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HEBIEGTR < BRI R < B il
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A ES KGR, - HphRESERE
(S5 400 g/ear) 411 PH 5-5 x PH 10-23 ~ PH 5-5 x
SH-1* PH 5-5 x GH 8 » PH 10-23 x SH-1 »
PH 10-23 x GH 8 ~ PH 10-23 X Venus 8 ~ PH 10-23 x

Honey 236-1 ~ PH 10-23 x HJ 2-7 Jz PH 10-23 x
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® 9. B IR HECRZ GCA UE(E (AfAR) BUEAC F, Sl SEHEZ SCA SUEME (- =59) (°Brix)

Table 9. Eastimated value of general and specific combining ability effects of sugar content of 36 hybrids in 9 x 9

diallel set

Inbreds PH 5-5 BJ 12 PH 10-23 SH-1 GH 8 Venus 8  Honey 236-1 HJ 2-7 SN 3-8
PH 5-5 -0.03 0.03 -0.02 -0.44 -0.89 -0.18 0.35 0.29 -0.53
BJ 12 -0.04 0.75 -0.11 -0.92 1.49 -0.09 -0.21 0.01
PH 10-23 -0.24 -1.40 -0.04 0.43 -0.31 0.37 0.82
SH-1 -0.59 1.60 0.44 1.47 0.15 -0.37
GH 8 -0.59 0.60 -0.44 -0.86 0.49
Venus 8 -0.35 -0.80 0.64 -0.64
Honey 236-1 -0.47 -0.13 1.05
HJ 2-7 -0.65 -0.67
SN 3-8 1.00
S.E. (G-G;) = 0.356

S.E. (S;-Sy) = 1.009

S.E. (S;-S;) = 0.944

10, EH ORGSR & T PR IR BE (%)

Table 10. The heterosis (%) of sugat content for F1 hybrids in different type of super sweet corn

Inbreds PH 5-5 Bl 12 PH 10-23 SH-1 GH 8 Venus 8  Honey 236-1 HJ 2-7
BI 12 -1.21

PH 10-23 -2.54 9.92

SH-1 -2.98 7.09 -2.88

GH 8 -10.23 -4.10 0.20 12.96

Venus 8 0.74 19.43 11.50 14.75 8.32

Honey 236-1 1.26 6.31 3.75 19.33 -0.73 5.14

HJ 2-7 -3.74 0.32 3.06 4.24 -7.82 9.45 1.47

SN 3-8 -6.48 3.28 7.21 241 1.85 2.62 10.42 -4.78




il ToRERBIHEMSGT 87

] 11 FHFRAPRIGHEEAE AR F B S ~ GCA ~ SCA KFETHE R SA(HE
Table 11. The means, general combining ability (GCA), specific combining ability (SCA), and heterosis of sugar content

in different types of super sweet corn

Type Mean (g/ear) GCA (g/ear) SCA (g/ear) Heterosis (%)
Tropic

Temperate

Tropic % Tropic 13.6 0.20 1.23
Tropic x Temperate 143 0.19 5.54
Temperate x Temperate 14.3 0.08 2.59

SN 3-8 » ERIRTFAY x BTHRISEERL < Bl
BUZAHE » WERGT R Z 3EE 12 B RELET
BB A A S RBUHE S - 2 GCA %%
JEfE Ry -3.56 » BIH AR AR S E &S Al
PH 10-23 2 GCA RUEE Ry 90.06 fxr= » B2,
TG R 5 A GCA SUFEE R
FBfE - SCA SEMEZHREAR < ZaFR > 2
TR < BT > AT < AR B - Hep
PH 5-5x GH 8 » BJ 12 x GH 8 ~ BJ 12 x Venus §
BJ 12 x Honey 236-1 ~ BJ 12 x HJ 2-7 » PH 10-23 x
GH 8 » PH 10-23 x Venus 8 » PH 10-23 x
Honey 236-1 k2 PH 10-23 x SN 3-8 fH&H I
[ SCA ZUHE(E - %% PH 10-23 2 PH 5-5 2
GCA SUEEFIIEEEE - BY 12 J PH 10-23 HIIfF
BREHY SCA SUEEZIN - MAEEIESMERIIIR
DIgs i < AR R - (HIRAA < AR
H GH 8 x Honey 236-1 ~ GH 8 x SN 3-8 Jz SN 3-8 x
Honey 236-1 Z#H & R SR ESME » 7]
DIE Ryl FoREE BRI B A S -

e B EH R BURETH £ k&
U ERH B S 5 - B < BRI G
fEEA 15°Brix HUHE 3 AT < s
A 15°Brix J#HEE BJ 12 X Venus 8 » PH 5-5 x
SN 3-8 » PH 10-23 x SN 3-8 f SH-1 x GH 8
F 5 AR < RAFELEY 15 RURHSE GH 8 x
Venus 8 * GH 8 x SN 3-8 /z Honey 236-1 x
SN 3-8 < M E » GHEILIA B ZH &
FIREE - MHERLHHE GCA /5 S
72 SCA HIEERZE 2 B7 1 » IR Z GCA

SEMEE SN 3-8 KyIEMH (0.99) » K G
SCA ZUJEE M2 7= A7 AE - ARREEE Wu
et al. (1999) Kz Wang et al. (2005) W5EigH
BRI S B M ARE A - R
B bE S AR R R B B AE H 2 S A A
o NFEESEANMME S FEER
DURFEA < BAFR > \AEA < J@HFE >
BVR R < BVERLZ B EASRE » H DR AR
HY Venus 8 EIENEFHURN 2 0 G 5 i FEFE 1B
B -

EREwNGY s | SRS L v = aba ipvd i
R BT TR A [ A Ay 2 B 2 U R
ZEEMMESE . HEGE ROETE EK
HAEEEEEZ MR FOREE R
A o SRR - SR BN SR 2 A
A NawAE— e & TR RS I |
BHRRIETE A - 0l A s i e 1
o, KBRS AR (He et al. 2005) » il Li er al.
(2001) ~ Zhang et al. (2006) ~ Sun et al. (2007)
1 R A e B i s SR 2 B A [ B ] L e A
B o 3 SR AT 1R B X T T U B B R
FORH G e T PR DL - RIEAT Y By 7 20 f
o BRI Ry IE AR S o AR A Ry
VHEEZ 5 TkFRLEEEMEAR - BV U GRS Ry
VAEEZ - TR R Ry IE 2 - O
TR x EAEER 2 HEEE BARRE T LU R
JRREEN TR B _EADRH R BN - DI
VL AR TR AT 1 2 FEREREF AR - Sl ATt
Bl 2F BRI -
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Combining Ability of Ear Yield and Sugar Content in Different
Types of Super-Sweet Corn'

Shao-Kuo Liu > and Guang-Jauh Shieh **

Abstract

Liu, S. K. and G. J. Shich. 2012. Combining ability of ear yield and sugar content in different types of super-sweet
corn. J. Taiwan Agric. Res. 61:81-89.

A field experiment was conducted during 2007 to determine combining ability of fresh ear weight
and sugar content in F, hybrids of super-sweet corn. Cross were made using four inbred lines of tropi-
cal type and five inbred lines of temperate type to produce 36 F, hybrids for testing in the field to com-
pare fresh ear yield (with husk) and sugar content by analysis of a half diallel set. Results showed that
the fresh ear weight with husk was higher in hybrids of tropical type x tropical type and tropical type x
temperate type than in hybrids of temperate type X temperate type. There was no significant differ-
ence (P > 0.05) in sugar content among hybrids of tropical type X tropical type and tropical type x
temperate type. In general, the tropical inbred lines had more positive genes for the fresh ear weight,
and the temperate inbred lines generally had more positive genes for sugar content. Therefore, pro-
duction of hybrids by tropical type inbreds and temperate type of inbreds is a promissing strategy for
breeding super sweet corn.

Key words: Super sweet corn, Tropical type, Temperate type, Heterotic pattern, Combining ability.
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