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Mean squares from the analysis of variance for yield and agronomic traits of new hybrids in the fall cropping season of 2000.

Table 1.

Growing degree
day to harvest

Kernel number 100-kernel Kernel = Water

Ear Ear Row

Shelling

Daysto Plant  Ear Dryear Kernel

Days to

content
15.2

weight length
0.09

0.92

per row

length  diameter number

1.10

height height weight weight percentage

67

silk
0.02

tassel

0.21
19 22.69*%* 29.19**

76

Df

Source

4.0
2,662.0%*

0.8

1.21
10.55%%*

1.3

13.3*

0.17

0.43

Rep.
G.

2.15%*%  28.8%*

0.10

46.31%*
1.92

62.6%*

27.0**
7.3

10.72%*

0.73

34.3%%*

2.00%* 1.17**

0.35

554%*% T36%*

104

0.1

9.4

4.8

1.4

5.1

0.19

108

1.31

227
** Significant at 1% probability level.
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K2 o S MR 2 R A 11.1-13.5
mm » DL UH13 x GX1F } Hi31 x GXIM Ef&
W Z KPR 43 A s 13.1 mm fz 13.5 mm e
WA RE Ky EE > SEMBZEEN
*22.2-33.0% > 1L 888M x GXIF J 888M x
GXIM K& ERm - SRRl Z A& RBERT
A 1,312-1,436 C-day » L) 888M x GXIM
888M x GXIF 4 £ £ AMAE/HE AR S
ZHEERRE T BRI ZERERRK -

18 (i JH A8 T KT i 2 & 09 R 3 Ky 6,760—
9,672 kg ha' » BL¥IERE 'S 1 57, (7,452 kg

3. 2000 FRIEMEE FORMACAHEFFHRIE & -

ha') EE#: (32 3) > BEORIEFE B 90.7-129.7% -
KKz ZE BRIV A(EN4H & A Hi3l x GXIF /Y
8,777 kg ha™ (347 17.7%) ~ UH13 x GXIF 1y
9,006 kg ha™ (34 20.8%) ~ 888M x GXIF [y
9,152 kg ha' (B4 22.8%) ~ Hi31 x GXIM iy
9,672 kg ha (B 29.7%) ~ 888M x GX1M [1y
8,632 kg ha! (B8 15.8%) 5 - HEAX A
B ENETHE 2 FEERE TEHE
T Z b E B TR DL HI31 K 888M (1Y — A% Bl fr
TEME TIHE R H A B3 RS o B (E
Kok 7 & T B B SR 45 R BN Hi3l x
GXI1F ~ Hi31 x GXIM - 888M x GXIF -
888M x GXIM Kz UHI13 x GXIF 25 5 {{ 5§
M BRI = VA AR B A G 0 T BT
Hr e & B E AR

Hi31 x GX1M #T BB &\ B+ < HE
RS WAERY A

2012 Bk R GXIM” il 5 X 0 B &
ES, R ZER A 25 i > FHE Hi31 ETHE
ARBAE - 25 EREACTRA G I HE - BR 25
18] B R S 4H & HLE B Y R B I B i 0 W IR
fETER 1L (R4 - SV R
7+ 52-58 d > DL IM-4 x Hi3 1 siBAAE - ¥
HfE SR, K 1IM-9 x Hi31 ~ IM-18 x
Hi31 gt R AL - = HHmAHEER - 25l
LM 4GRS Y 56-59 d 0 DL IM-4 x Hi31 -

Table 3. Grain yield of new hybrids in the fall cropping season of 2000.

GXI1F GXI1F GX1IM GX1IM Mean Mean
Cross (kg ha™) (%) (kg ha™) (%) (kg ha™) (%)
Hi3l 8,777 117.7 9,672 129.7 9,449 126.7
ICAL210 7,280 97.6 7,882 105.7 7,581 101.7
Ind M 7,134 95.7 8,382 112.4 7,758 104.1
TA1410 7,612 102.1 8,112 108.8 7,862 105.5
UH 13 9,006 120.8 6,760 90.7 7,883 105.7
Ind F 6,843 91.8 8,236 110.5 7,539 101.1
TA2598 7,966 106.8 8,091 108.5 8,028 107.7
SW646 7,737 103.8 8,195 109.9 7,966 106.8
888 M 9,152 122.8 8,632 115.8 8,892 119.3
Mean 7,945 106.6 8,218 110.2 - -
TNG 1 7,452 100.0 7,452 100.0 - -
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IM-15 x Hi31 ~ IM-17 x Hi31 ~ 1M-19 x Hi31 €

K IM-25 x Hi31 g i 4% > &5 5 59 d s ffi BBl @ o = o o

BEAFE G 198, IMT x Hi3l~ IM-9 EE

Hi31 ~ IM-10 x Hi31 ~ 1M-11 x Hi3l ~ 1M- >

13 x Hi31 ~ 1M-16 x Hi31 ~ IM-18 x Hi31 J ‘?}n

IM-20 x Hi3 B GEE R G - 23 e

HEAS T 2 BRI 212-240 cm > BL IM=6 ETIFESSES

Hi31 & IM-23 x Hi31 fREEE » 1 IM-19 x S

Hi31 B IM-21 x Hi31 #Ri 8% - 25t i

B2 B /0% 95-115 em » DL IM-1 x Hi31 Eolecea o

Jo IM-6 x Hi31 ZeBis 2 BT o T IM-7 x pE|mmm 22y

Hi31 B S8 « 2RI E Sl i % ”

LA 6.6-11.0 kg 9.6m™ » DL IM-15 x Hi31 £

K IM-10 x Hi31 ~ 1IM-20 x Hi31 ~ 1M-24 x . |EElmeRea s

Hi31 ~ IM-25 x Hi31 B > & F i - % | &

KPALEZ B A O RIS 5.7-9.5 ke Z5e

9.6m™?> Ll IM-15 x Hi31 B A §& 5 ~Z &k hr i 2 gg N g2y

&> HZk IM-10 x Hi31 ~ 1IM-20 x Hi31 - wZ|S |77 T T T 7

IM-24 x Hi31 ~ IM-25 x Hi31 53Rl 7.8 +7.9 « X g .

7.9 f1 7.7 kg 9.6m™ » &5 TE 2 MM R A 4’43 =

7t 82.4-88.8% > LI IM-12 x Hi31 B & Ts|iglensoa

B R o BEE S el M SRR 2 R AR 15.0- mog|pT|T e

20.0 cm » Bl IM-11 x Hi31~ IM-13 x Hi31 ~ NELE

IM-16 x Hi31 ~ 1M-17 x Hi31 ~ 1M-20 x Hi31 ﬁg .g z

Fo IM-21 x Hi31 BARE 2 & - S8 S R R

S SIS Y 46-52 mm o SRR 2 QE[ErFzRRE

TE Y 14-18 > DL 1M-26 x Hi3l % - £ % 2 f

LSS R A7 37.4-48.2 g0 DL IM- 5 E|Eg

18 x Hi31 & IM-25 x Hi3l B H & 2 &k 5% ;g 20 a5y

o S SRR KPR FE A Y 11.6-14.3 Z 2|58

mm > BLIM-10 x Hi31 & IM-18 x Hi31 & % 5|

B AR - AL DA
R RMERE RS EN S (EECHEHY = Tlgrgsc s

B TBRE 1 9%, (5.3 kg 9.6m™) [ - HAZfE 5 Z|&

I 8.8-11.0 kg 9.6m™ ] » HIEFHE % 5z

W G| MR AR 66-107.5% - #F B3 Eecocan

W B RIREEN S H A & B 1N

"B 1E (4.4 kg 9.6m”) LhEr » HikizE X E8T

RIE 7.7-9.5 kg 9.6m” [t » MR EE 3 zzzz:

GRS BERNN 75-115.9% 5 HemE R TITTIT

By S EH S & HA R R ~ B~ EfLES v 24 Z ; 2 é 2 2

BELHREME BB 19 & (RS - KEl Ol ===¢%= &=

1.2

2.5

1.2

1.2

0.67 2.5

0.8
Planting date: Sept. 19, 2012; Harvest date: Feb. 20, 2013.
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‘GXIM RIEBER D BEERRE Hi31 &
BFTHE M RES LGS

2013 HEHF GXIM” i B 2277 i 2 H
T H L HI3 1 B TR TR & ) R4 e B Py 2
HURFRr 8 50 78 Y 4 {1838 #5040 & i B 3 B
("GR 198 K "6/ 24 5) WEMETRE
ETH o A bb el o SR ERERCHN
FIH 5> IM-10 x Hi31 ~ 1M-15 x Hi31 ~ 1M-20
x Hi31 REB 'TGR 15, ~ & 'GF 24 5
FHATES B 61 d o [ IM-24 x Hi31 Hij#f 3 d B
6o M4 B9 = 5 > 1IM-10 x Hi3l ~ 1M-15
x Hi31 ~ IM-20 x Hi31 F£HE 58 1 58
Ko "R 24 9% MHITE R 63 d o iff IM-24 x
Hi31 Hiife 2 d &% - 4 (S HE Z Rt
231-246 cm > BLYIEFE (S B 1 9%, (235 cm)
K "G 24 5% (241 cm) fEBHEEESE - RS
HYZRIR 4 ([ R4 & 7E 115-125 cm > B
fefE "B 1R (130 cm) e "GR 24 5% (106
cm) FEEABIA R - 4 @SB HIPRE &
FPIY 5,762-8,273 kg ha™' » Hrft IM-10 x Hi31
(8,273 kg ha™) B IM-15 x Hi31 (8,111 kg ha™)
WE AR TG B 18R, (6,981 kg ha') 3 E
Sy R Ry 18.5% F 16.1% + BN e fE (55
24 5, (6,418 kg ha™) B AR R 28.9% K
26.3% (32 6) - IM-20 x Hi31 3 Bl ¥ 08 a4
AT 0 1f IM-24 x Hi31 SR e s (R E - 4
1181 37 <2 4H & EC R KL R AT 84.8-87.4% » R I
WA (B 24 5%, &0 HE TBE 15
WA AR -4 (H R CHEEBERAL
21.2-23.6 cm > B IRFEMIAZE R - HALE
HYFE > 4 A E TE R 15, MHaT
B "B rE 24 5%, /N o KPR TT 04 {E 8 RS
AR 14.8-16.8 [ > B F 24 55118
(12.4) % - HEHERE ABHER > 4 (B
LA AL TG 24 57 19 K 1 4 (ROBD) 0 1 B
B 1SR, Bad A4 (EHEaHstnma
EHPFBE -

E4=A

e
DA &8 TR HE Bl B s 2 T8 DUR
WA TOR KL - EREIHSEEISIA  E A

HFeot 1

ABRE MR HI9E (REalE) -

Table 6. Performances of new hybrids in the spring cropping season of 2013 (Luenbey).

LN I

7.

ZIN

#6. 2013 HIEHEES

Day to
silking

Days to

Rust

(1-5)

Ear length Ear diameter Row number 100-kernel weight

Kernel weight ~ Shelling percentage

Plant height Ear height

tasseling

(kg ha™)

(2
28.2

(mm) (No.)

(cm)
21.8

(%)
86.6

(cm) (cm)
245

(day)

(day)
61

Cross

—_— e e = e

28.4

27.8

28.2

32.8

28.6

—_ e = e = e

43

8,273

43

22.2

85.3

8,111

47

23.6

87.4

7,257

47

21.2

84.8

5,762

48

22.6

80.5

6,418

45

22.0

86.1

6,981

63

IM-10 x Hi31

246
238
231
241
235

63

61

IM-15 x Hi31

63

61

1M-20 x Hi31

65

64
61

1M-24 x Hi31

TN24

63

63

61

TNGlI

2.0

1.6

2.1 2.5

18 930

25
Planting date: March 18, 2013; Harvest date: June 30, 2013.
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Wb WEEERREHEE L EBEH
S RETHPE YRR R KREEE S M
15 5 | #E 2 AU B n B AUFER > I HE ER
BESEMENSRNDEE - bURsE > HE
HERRKERZRIBERGE T REE 2 BEHL
B~ EEMAEIPURTE - BRGBE R
B > PREEERR B0 A DA SR B (T I Ah 5 |
AW TBHE T 3 5%, RRSE > BhandE R i B E
BEREEERE 19 Ah NaEE  HAZERSE
4 BRI » A RE#E & EHEREK
Fa 2 B EHI S E5E > Rt REHEF R R -
PLEkm H S E 2 ToORFmAERE R 3 AL > &
E RIl T B AR /KA AR B e R 25 -

BEE FORBEA A EE - EHE - 8
BERERHRMNEFREN—REE IIE
MEEEEHEH KR EEERER
N HEFREZFEHETIRUE (Lee et al.
1986) - HEEE (fAk}) KFHE T RER[E K E
HeziFliERMEEER R WEH
RN EE (BEfE < BE) 55
P RE R FEA B BB L R
F o~ R R R E R E R % (Shieh & Thseng
1993) o ARiAFZELL 4 ERFF R H K % R 5 i 2
W ERZ ZB S| AP EIRFEEE A 2 2 H &
RTE R B M > BRET & A FEAEAT ML BRI
B MmUY SR PR E i fE
B R R iy e [ BY ] E A A (B B [FIE R
AL B2V R B BV R A FE (B S U
18 {8 ) A2 F& kR e 2 B9 IR By 7,134-9,672
kg ha'' > BEETHIE B HEESA RS R B
RES MG EFRSNHEEESRE  H
i Hi31 x GXIF ~ Hi31 x GXIM #1 UHI13 x
GXI1F 55 3 ([ 4H & 8 h A7 2 v ek B 0 7 U
M A [E] B 2 e fR (B B RE - [FIRF LA
BN BAEREENEEREEE £
RZBHERES > 1 R rh B E FORKFRLE =
B 1E E R AR o A58 8L Hu ef al. (1999)
Cheng et al. (2000) ~ Li ef al. (2001) ~ Sun et
al. (2007) S hH 5T BR[Oy 2 B 2N
A AR [ B A (B RV (EBFE 2 &5
FLAEAT - [ 888M x GXIF ~ 888M x GX1M %
2 {18 5 Iy B 25 B B R e A T 2 R RO

B G N R i EEEE
&R 2 18 R (B2 CRT -

TR R (B SR B o7 R TR B S
T —REREEEN  BAEERXLE
RO ETT R A E > B & IR E R
FEfE S E IR R S A > 202
RIS » JodC o s AR
HEEFRMEZR&RH G > BEoREEEHEE Y
Bl E AN EMH S S R E SR - T
FEAE FE AV R BB > LRI R AR S
B TIEE  WIHBRSHERNE - K
W4T 4 A3 H Hi31 B ‘GX1IM 5 18 [ 7 7E %
SRR B 2 AR BRI > FREA R
Fitk o EeER T EKE R E ok
HHERZ » Ty ‘GXIM Ll (B S 1T 3 AT H:
BHT AR ARE AFHE HI31 ETHEACE
A o dHE JTRHE R i A Ph s o TERKAE
RHE AT 0 25 (@ AT & SRR Al
ORI RS 4 & o R B A B v S i
eI > REENSERETEeR
FAIEZERIAAE 7.7-9.5 kg 9.6m™ 2 [ » HAF
MEZEER TER 15 BERNN 75-115% (&
5) o FEIFRFEARA R - FEA - B EE LR
AR 19 & o EEAHEERES R Hi3l
B GX 1M S A 57 B H 58 AR EAF AR i =
ZEEEIE S - (ERIERITIRE o BRI E
B i e 0 A B A S AR A D b BB Y
HEME TBR 19 kB 24 9% EITH S
Fbbiadln - 455 4 (ER e il E £
A 5,762-8,273 kg ha » Hdt IM-10 x Hi31
(8,273 kg ha™) B 1M-15 x Hi31 (8,111 kg ha™)
W AR TG R 155, (6,981 kg ha'l) B E
Sy R Ry 18.5% K 16.1% + H R B IRfE 55
24 %E | (6,418 kg ha™') BEEE R4 HI B 28.9% K
26.3% » [FIRFAE H ZAHE T H R A R E i
PR o PERF ST B R S T R R TR (B B R
EL AR - Bt A EE 2/
EEBMEHETE R AES » TiHRSE
HEEEXICAHMCHE  TTAKEE HIERE
NTIHIAHHE - RS Bk RORFERL EHE T
T R 2E R AU I LRCR AR A IEE B -
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Studies on Heterotic Patterns of Horneous Endosperm
Corn in Taiwan

Guang-Jauh Shieh"" and Yu-Ru Chen’

Abstract

Shieh, G. J. and Y. R. Chen. 2017. Studies on heterotic patterns of horneous endosperm
corn in Taiwan. J. Taiwan Agric. Res. 66(1):15-25.

The assessment trials of new maize germplasm heterotic groups were included 18 crosses be-
tween 9 inbred testers and the two targeting varieties, ‘GX1F’ and ‘GX1M’. The kernel yield of these
18 testcross hybrids were from 6,760 to 9,672 kg ha™, and the top 5 crosses with high kernel yield
were Hi31 x GX1F, Hi31 x GX1M, 888M x GXIF, 888M x GX1M, and UH13 x GXI1F. The inbred
testers, Hi31 and 888M, had better common and special combining abilities. Because the cross of
Hi31 and ‘GX1M’ showed the best kernel yield, 25 hybrids from the crosses between the Hi31 tester
and the S; progenies of the ‘GX1M’ variety were developed for the combination assessment and yield
trials. The combination assessment trials of 25 hybrids showed that the yields of all hybrids were
significantly higher than the control variety “TNG No. I’. The dry kernel yield of the five highest new
combinations were from 7.7 to 9.5 kg 9.6m”, which were increased as 75% to 115% of the dry kernel
yield of the “TNG No. I’. In addition, the shelling percentage, ear diameter, and 100-kernel weight of
these five hybrids were also better than those of the control variety “TNG No. 1’. The trials demon-
strated that Hi3 1 had heterotic relationship to the inbred strains derived from the ‘GX1M’.

Key words: Horneous endosperm corn, Tropical, Temperate, Heterotic pattern.
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