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* 1. AFEBSGRESIEE "SRl 17 5t IR -
Table 1. Characteristics of super hybrid rice varieties and check variety ‘Taichung sen 17’ in this study”.
Regional ~ Growth Plant
Breeding Cross yield trial ~ duration  height Spikelets  1000-grain Disease/pest
Variety method combination (kg ha™)’ (d) (cm) per panicle weight (g) resistance”
Qianyou 0508 Three-line  Qianjiang 1A/ 8,527 119.7 108.1 153.3 26.40 HS to BL.
(QY 0508) hybrid Zhehui 0508
1I You 7954 Three-line  1I-32A/Zhehui 8,516 136.3 118.9 174.1 27.30 S to BL, MS to
(II'Y 7954) hybrid 7954 BBL, HS to BPH.
Y Liangyou 689  Two-line  Y58S/Wenhui 8,767 138.3 122.3 164.5 26.50 HS to BL, S to
(YLY 689) hybrid 689 BBL, HS to BPH.
Y Liangyou 302  Two-line  Y58S/F302 9,064 136.5 131.9 178.1 26.50 HS to BL, S to
(YLY 302) hybrid BBL, HS to BPH.
Wandao 153 Two-line ~ 1892S/RH003 8,750 1343 113.4 176.0 23.54 HS to BL, Sto
(WD 153) hybrid BBL.
Wuyou 308 Three-line Wufeng A/ 7,568 112.2 99.6 157.3 23.60 MS to BL, S to
(WY 308) hybrid Guanghui 308 BBL, MS to BPH.
Zhuliangyou 168 Two-line  Zhu IS/R168 7,772 108.0 85.0 111.5 26.10 S to BL, MS to
(ZLY 168) hybrid BBL.
Taichung sen 17 Inbred line — 7,508 (I) 127.0(I) 103.0(I) 134.0(D) 34.00 (I) MR toBL, MS to
(TCS 17) 6,864 (II) 106.0 (II) 105.0 (II) 140.0 (II) ~ 33.00 (II) BBL, R to BPH

* The data compiled in this study. Hybrid rice data from Continental National Rice Data Center (http://www.ricedata.cn/index.htm).

Y (I): first crop; (II): second crop.

*R: resistance; MR: moderate resistance; MS: moderate sensitive; S: sensitive; HS: high sensitive; BBL: bacterial blight; BL: blast;

BPH: brown plant hopper.
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Table 4. Mean comparison of agronomic traits for different rice varieties under different seedling numbers in the first cropping season of 2012.

Volume weight

Plant height Panicle length Panicle weight Spikelet number

Growth duration

Character

(gL

Multiple

per hill

(2

(cm)

(cm)

(d)

Two

Multiple Two

Two

Multiple Two Multiple Two Multiple

Two

Multiple

Seedling

number

Variety

ST

528.2 Abc
561.8 Aa
509.5 Ae
513.0 Ade
538.5 Ab
521.2 Acd
526.9 Ac
557.8 Aa

511.4 Aef

540.7 Ac
554.7 Ab
501.4 Af
532.4 Acd
523.6 Ade
514.9 Aef
572.3 Aa

,741 Aabc
,650 Babed
,554 Abcd

e e e e e |

1,565 Ac
1,302 Bd

3.5 Abc
2.6 Ad
2.8 Ad

2.8 Bed
2.4 Be
2.6 Bde

22.1 Abed
22.5 Aabe
24.6 Aa
24.0 Aab
20.9 Acde
20.8 Acde
19.8 Ade

19.5 Ae

20.6 Bbcde
21.0 Bbed
22.3 Bab
23.4 Aa
21.8 Aabc
20.1 Acde

18.6 Be
19.5 Ade

89.1 Af

93.5 Ae
102.5 Ab
99.9 Be
117.4 Aa
96.4 Bd
93.0 Ae
94.0 Ae

93.4 Ad
102.5 Ab
102.1 Ab
113.8 Ba
98.8 Ac
90.5 Be
90.4 Be

—_ e e e e e e

—_— e e e e e e

Y 7954
YLY 689
YLY 302
WD 153
WY 308
ZLY168
TCS 17

“Means within treatment of seedling number (in capital letter) and within variety (in small letter) for each character follow by the same letter(s) are not significantly different at 5% level

by Fisher’s protected LSD test.
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AR B > LL Y 7954 ~ “WD 153 F “ZLY
168 [ Bl K > BUriE 3 (s ZBEN
STEERE T A o —FEFICE PR QY 0508 ([
AKIH) 4h 0 FTE ST S A S A THE S
—E TCS 17 HE %+ Bk QY 0508 4 »
Heps ol miEE W AE 2 —EHAE AR
TEES 2 S E I > BURE W AT R 28 5
HEE GRS - EELEBOREE - RERDL
‘WD 153" 81 “YLY 302’ f£ % A4 B8 ‘TCS
17 & > AHE AL WD 153~ YLY 689" K
“YLY 302 BiZ#; “TCS 17 1% > ‘QY 0508 & Il
Y 7954 HIRSERANEEE TCS 17 & © ¥
KE > WS mEiE &8 HIE IR TR
MR EFRA R E > CHAEE kD
o TRIEERI DL TCS 17 BEE I H A 25
oA SRS 15 o

“HERBMER BT AR  HRE
Tl B R B R AR C P ol ML AR S L PR P 52 I
W B SR o BURS s 1 1 e
REERFEEERENE S BEAESHE - #&
FEMNABEZRRA#RE  EadEMEEFH
NEHEEFEMAHEERN GRS - HRT 5
MrasRas T - ZHIE4 5 H LU IR mfE TCS
17 WAEFSHEBE#HEEREM2HLEE > H
DL ZLY 168 Ky R imidE 5 25 A B A
REMNESHEIAEEEZER - FawZ A
B AT 2 RS0, YLY 302 B HAtn
SilmmfE E A EEE R DL YLY 3027 -
‘WY 308~ ‘ZLY 168 & ‘TCS 17 1£ 7N AHE
FERS > ESAEANeARHEER -
EESL AL YLY 689~ YLY 302" J Il
Y 7954 FEHLE TCS 17 & 5 WA
B R WD 153 4p > HAr 2 @ &S
FHE W TCS 17° £ - FER QY 0508 K ‘WY
308" 4 > HAth el g B E# TCS 17 & »
BUR A 57 2 50 SR L Y B SR TCS
17 K BMEAMAEAENS AE B2 -
HAREFEICEER LY 7954 15 i A 1 R i /)
4h o T Sl EEE TCS 17 R5% -
Hih L WD 153" 81 WY 308 EIREE - 2%
M EAEZAERELL Y 7954 #5575 > BiAH
BERIDL ZLY 168 Bl 11Y 7954 Wy s » H 1

rere

]

66 % 541

i fE TCS 17" 8 EE %R iR
i RE A EEE (R TCS 17 Ht P YLY
689" N F (K -

B

KbpEEs > S2elBgc L ERES
H 8B A e — W E R B 4E R R AT - HR
5] fn AR RS A B R (1~ % 4)  HEW T RE
A 2 3\ B AR SR R A0 43 2R ) o B K e B
Fo HPVRE - HENKIERGSREFIA
B ZHIFRIE B HEEHEERDNER (&
1-F£7 - gt FESHBERENLERE
BERENEFHEMEE  H ZHERIE—
WIfERE 4 17 d > HE®wEL TCS 17 Bz B
s E TR PR B H R R EE A
R FE R AR KT 24 > Rt =
{ERBAR SR B LE “TCS 17 B34 -

SHBRBETESELF R AR BT
ERILEE > AolBRES RSN > B AEEE
E—HIfELL T Y 7954 SLfdfY 10,524 kg ha
(% K1H) B 10,688 kg ha' (WATH) i >
W A S E L TE TCS 17 (9 8,115 kg ha' (%
AfE) 18,703 kg ha! (WATH) » 1 EIEE LY
22,000 kg ha' o f£ “HIfERILL WY 308 54fE
) 8,610 kg ha™ (ZA1H) 81 8,767kg ha™ (FIA
1) fcfs  EE SRS TCS 17 /17,617
kg ha” (M) B2 7,329 kg ha' (RATE) » 1
FENR £ 4 990-1,438 kg (%3~ % 6) - {HELE
MHEREETEAFEZERE A AR 15 Mg ha' 1y
E w7 IR (Katsura et al. 2008; Yuan 2017) #H
bb > AR ZERE o Hr B R RE R 4y 1Y &
WA Ry s AR BRI EOR o AT A AR A
AR HEIRAEAEE - TR e
ETEELR  AFamELEEREL -

[R5 i 45 o B A B
ZERILERE T AR BT Baf AR
BosRAnENEEEZR  ARRGRESMLE
Sk ER &R > Sl YLY 302 ERES
(9,064 kg ha™) »“WY 308" 5 S &K (7,568
kg ha') - {EH#EE: TCS 17 & (F 1) LA
RECERENABATSEE B —UES
ol i PRI B0 T P 2 2 BH B B &% 5% AR T R
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Table 7. Mean comparison of agronomic traits for different rice varieties under different seedling numbers in the second cropping season of 2012.

Volume weight

Panicle weight

Plant height Panicle length

Growth duration

Character

(gLh

Spikelet numberper hill

(2)

(cm)

(cm)

(d

Seedling

number

Multiple Two Multiple Two

Two

Multiple

Two

Two Multiple Two Multiple

Multiple

Variety

511.8 Abced

5434 Aa
504.3 Ad

513.7 Acd

545.0 Aab
504.2 Ad
521.8 Ac

1,793 Bb

1,993 Ab
1,622 Ac

3.0 Ad
4.5 Aa
3.7 Ab
3.8 Ab
3.4 Abc
3.1 Acd
3.5 Abc
2.8 Ad

3.0 Acd
3.6 Ba
35 Aa
3.3 Bab
3.1 Abc
3.0 Acd
3.2 Bbe
2.7 Ad

21.5 Ac

21.7 Abc

87.7 Ad

88.4 Ad

1,564 Acd
2,097 Aa
2,228 Aa
2,206 Aa
2,294 Aa

23.1 Aab 225 Ab

96.2 Ab
24.3 Ba

97.7 Ab

1,834 Bbce
1,982 Bb
2,359 Aa
2,213 Aa

25.5 Aa

94.6 Ab
1119 Aa

96.3 Ab

521.3 Abc

25.5 Aab 255 Aa

108.1 Ba

509.5 Acd
525.3 Ab
543.7 Aa
550.2 Aa

513.3 Acd

535.0 Ab
539.6 Ab
553.5 Aa

90.4 Ac 19.7 Bc 204 Ad

922 Ac

—_ = = =

I Y7954
YLY 689

YLY 302

WD 153

21.4 Ac

20.9 Bbc
20.6 Abc

84.9 Be 89.1 Acd
83.8 Ae
19.7 Be

97.7 Af

97.3 Af

WY 308

AR R A R 10 351

1,783 Abc
1,504 Ad

1,786 Abc
1,404 Ad

21.0 Acd
20.4 Ad

873 Ag 813 Bf

118.7 Ba

87.0 Ag
120.0 Aa

ZLY 168

88.5 Acd

85.6 Be

TCS 17

“Means within treatment of seedling number (in capital letter) and within variety (in small letter) for each character follow by the same letter(s) are not significantly different at 5% level

by Fisher’s protected LSD test.

RaEH s EERSS 0 ZHFAIR WY
308 B2 ZLY 168 RiinfEsf - B AIfEE 1
H#ELLERAE SR BEER (R 3%
6) - HHAKIGMNEEgRAMIE - IMERE - K
Bl R Z M E £ 2L (Katsura et al. 2007,
Yang et al. 2008) » KA BT A 25 iE
FHEHREERE P LRGE R - 25Ul 0 S
T Y E G M bE IR ALl TCS 177 S & > —
HAERY I SR EE ZIHEBH S - —BAfEFE =
B — AR BB CHEREEE L
HERES > “HAEEEZ RERERAL -

Chen e al. (1984) L RHEHAE /G E—
HEZ ERRFIR T MERAEEAK/NTLIE
L EBEBICEFRT - AFFrss sl —AE Bk E
ERASHmE > HEREHECEE RS AR
TR E B LS AER - R RHERLEFETE
BONER (R3 - KR4 - FEEHMTIEL—
s E R L AR KIE RS & (Yoshida
et al. 2006; Kamiji et al. 2011) » H /K& E
T R ZEZEE AR KIERE S E (Yoshinaga
et al. 2013) - Huang et al. (2011) WFE 358
P EE RN RIS 7S
BUATRSCFTIE4E R — 2 - M EMREEIEE AT
PRTRE S — TR Y TRAE - IR ERE ST
KA AR —IAEREE R > 2
SRR ZLY 168 Sf@Esh » Bk
FALHARS - ML AHEEWAE S EN T
HRNZR R ERIEEE % - M7 Bk
fE8 > JRENE I T RERESAE 5 MR ATER > 2
Ao E A B R E SRS T — S B
RN B HREERERIR - EEEFESEN
PRAEIMEEZRE (R3-F4) -

ZHAE ‘QY 0508 B ‘WY 308 Wy hfE 2
HEHREE TS AHENR ALY BEZR
&2 iufE > {2 QY 0508 By —FHEE ML
‘WY 308 /b > HWmiE 2 GHREE SRS
I hAEH W LEERSEZ EH (% 6) -
fE YLY 689~ YLY 302’ fz ‘WY 308 ZE =1,
HEAHEEERRS  TEEEWREE L —E
FACEMIEF A S S A e - T WD 153
HYBEARSEICBLREEL WY 308" (9 HRHE=A »
HEREEANFERR RERREETIA &
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fERE R Bk EEE RN G HETERE > 2
27 [EB PR GRS A A 3 (8 fE
HY R B BEELL TCS 17 & » 1F W AT I
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(ER LS S fE TCS 17 EEEM X TEKA -

DI RE BB E A KRS E A RN
2 4 IR P B R E R R IR S o (HiE
BHaHd s EEYAAHETE > Huang e
al. (2013) B RS RESF S 1CtHhE
HKFEE B84 % 3.2 d » Yoshida (1981) #f
LR H4T 100 d 2 15-& = /K RE Y &
FENRM £ HEEHEREEER
A - NI > QAR E A RIFE E 2R AT
AR 2 BRI LK B E & mp SN EERE -
HEZ BT ERYESRDAE RFFERR > 3
EWEAFHHGRRSHESR  HNEER
RZBLr R B AR > & — @ R0
A ESIFHETRE - i 2el S iE R H E
BEEW - Nwm—IERZHE > 2 RENH
EEHEESNHELTE TCS 17> Hf O
Y 7954 Fy HE B i Y s o EAE ZHA7ER]
CHEMHENRE - A salafEm —HEL
B E4I1E 103.7-130 d - —HifE4 & i
B 47E 87-113.7 d > “WY 308 —HA{E {2 98
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‘WY 308 B —HifEsulmE P RS E > 750
F5 8,610 kg ha™ (ZAfH) 18,767 kg ha™ (W
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HEERSHEEdT RS EE2L—HFEE
& o EEGEE _EREIE RS E
Yuan (1998) SR REBRHELEIHER 2 /VIE
YEFF(E 100 kg ha' > H AR AY4H HA S 08 i
Bz o AT S Y 2 58 AR e A2 S A i R 2 S A
AR AR E PR E LSRR A EN
B R -

TR 4 e <2 S o R Y e 5 DT AR A R B
B HAHRRA AR EOR KT ~ D47 EE (Peng et
al. 2008) ; —HAfEFMIAHERE 11 Y 7954 - YLY
689’ ~ “YLY 302’ ~ ‘WD 153 | ‘WY 308 &5
TR HREEY /D BURIE L S TE 7 BERE

rere

]

66 % 541

TS5 - AH i e AR A — TR C B B 2
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B fE - (H &% PR — R AT B 8 T 22 il
EAVRE - EREE H B A ES - (EHAE
HER LAERERE - S EBREE
R by b or e - KFE > WVHRS H B IR
e8> AR ESEE - sl W AE R B
fr BB C BRI A ZERE - BWHEFER
FHELHEHREERRE » sl S A LA
e BRI T EAS L RS 0 2
SRR > OB o BALAER
TR S T 275 208 T A e S P B S B A A B T AR e
Z SR EVRE RIEERRMEY 4 &R
B4y 8% (Yoshinaga et al. 2013) 5 {F 1 f
A R AR SRR se B SR KL EY)
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Yield Potential Analysis of Super Hybrid Rice Grown
in Taiwan

Woei-Shyuan Jwo"", Chung-Li Chen®, Charng-Pei Li’, Ming-Hsin Lai*, Dong-Hong Wu', and
Hsing-Mu Yen'

Abstract

Jwo, W. S., C. L. Chen, C. P. Li, M. H. Lai, D. H. Wu, and H. M. Yen. 2017. Yield potential
analysis of super hybrid rice grown in Taiwan. J. Taiwan Agric. Res. 66(4):343-355.

Rice is the most widely grown and consumed staple crop in Taiwan. Increasing rice yield po-
tential is eventually a major target in rice breeding programs and the use of heterosis is also a feasible
strategy. The objective of this study was to evaluate growth characters and yield potential of the re-
cently developed hybrid rice in Mainland China. Field trials were conducted for two cropping seasons
using seven Chinese varieties including ‘Qianyou 0508 (‘QY 0508°), ‘Il You 7954’ (‘I1'Y 7954°), ‘Y
Liangyou 689’ (“YLY 689°), ‘Y Liangyou 302’ (“YLY 302’), ‘Wandao 153’ (‘WD 153°), “Wuyou 308’
(‘WY 308’), ‘Zhuliangyou 168’ (‘ZLY 168’) and check variety ‘Taichung Sen 17’ (‘TCS 17°). The
results of ANOVA revealed that rice agronomic characters and yield-related traits were significantly
affected by different seedling number and plant varieties. Grain yield, yield components and agro-
nomic traits of all imported rice were superior than indica check variety “TCS 17°. In addition, grain
yield in the first cropping season of all tested varieties was higher than that in the second cropping
season. The high yield of super hybrid rice is due to the increase in the total number of spikelet per
plant (sink size). In the first cropping season, average grain yield of super hybrid rice was 20% and
5% higher than check variety ‘TCS 17’ in multiple and two-seedling treatment, respectively. In the
second crop, average grain yield of super hybrid rice was 7% and 10% higher than check variety ‘“TCS
17’ in multiple and two-seedling treatment, respectively. Comparison between two treatments of seed-
ling number showed that yield performance of two plants per hill was inferior than multiple seedling
mainly attributed to the lack of panicle number. These results indicate that increased spikelet number
per panicle and maintained enough panicle number per meter square are a foundation to obtain higher
yield potential for supper hybrid rice cultivated in Taiwan.

Key words: Super hybrid rice, Yield components.
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