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Table 1. Analysis of variance for agronomic traits and yield of delayed transplanting trial in

2021.
95 Mean square
84 [A] HiE HE ME SHEEE SENE REX TRE QEHEE REEX
Source of D.F. Plant Panicle  Panicle  Spikelet Fertility  1000- Yield Chalky
variation height length number  number rate grain grain ratio
per hill per weight
panicle

EE 3 2.31 0.08 1.27 61.85 36.42 1.962 35,626 0.04
Block
R 3 146.69 6.79 23.58 33472 642.69 76.949 14,964,191 1.19
Transplanting ek kek kek ek kk kek ek kek
date(T)
TG 9 8.07 0.28 3.07 34.46 39.11 9.864 286,930 0.06
Main plot
error
r e 1 633.09 3.11 10.77 344.69 1,315.55 5.375 10,859,594 2.51
Varlety(V) sk ek kek Kk ksk ek
e < FE AR A 3 3117 1.43 278 14059 7585  7.468 402,079 0.77
VXT kk ES kk
g e 12 4.64 0.45 1.43 103.06 41.13 3.826 110,209 0.02

Sub plot error

PR GTRIEE 5% R 1Yol AR FKYE

Z * #* Significant at 5% and 1% level, respectively.
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Table 2. Analysis of variance for agronomic traits and yield of delayed transplanting trial in
2022.

95 Mean square

B[] HiE e HME  BENE SRR REXR THE AEHEER HEEX
Source of D.F. Plant  Panicle  Panicle  Spikelet Fertility  1000- Yield Chalky

variation height length number  number rate grain grain ratio
per hill per weight
panicle

[ 3 9.70 0.10 11.58 69.33 7.79 0.53 487,535 0.09
Block
R 2 21.02 1.49 43.01 257.41 37.54 30.10 11,977,061 286.39
Transplanting * ok o o *k ok
date(T)
TG 6 6.70 0.45 3.03 73.02 7.67 0.87 123,885 2.09
Main plot
error
T 1 45752 9.99 0.50 267.88 18.97 7.29 1,878,912 183.83
Varlety(V) sk ek % * ek ksk sk
P AR EA 2 36.54 0.73 3.17 233.93 0.54 438 955,157 87.38
VXT 3 * * * skk skk
I 9 7.21 0.50 0.80 29.71 6.70 0.58 161,027 0.01

Sub plot error

PR GTRIEE 5% R 1Yol AR FKYE

Z * #* Significant at 5% and 1% level, respectively.
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Table 3. The performance of different transplanting dates on agronomic characters, yield,

and appearance in the first rice cropping season.

Fir ER & R SR Sl REX TRE AHEER QEEX
Year  Transpla  Plant Panicle  Panicle Spikelet  Fertility ~ 1000- Yield Chalky
ntdate  height length  number numberper  rate grain grain ratio
per hill panicle weight
(M/D)  (cm) (cm) (no.) (no.) (%0) (2) (kg ha') (7o)
3/1 97.6b* 182c¢ 20.8 be 843D 88.2a 27.7a 5917a  11.08 ¢
4/1 9740 19.3b 232a 945a 859ab  26.8a 595la  13.58bc
2021
4/16 93¢ 179¢ 19.0¢ 86.2b 80.7b 252a  4,000b 214la
5/3 102.8 a 199a 21.4 ab 97.8a 68.1c 20.7b 3,250 ¢ 16.75b
31 95.5a 179b 192b 91.6a 89.1a 27.8a 5,409 a 458 ¢
2022 4/1 9220 18.8a 22.7a 84.2 ab 87.7ab 245D 5105a  11.84b
6/1 93.6ab 182ab 183D 80.4b 84901 244b  3,154b 1645a

* R I  SEEME ATIT S SCF R RIE ff® Fisher AYR/ NI A2 BRIEHIBEARE S%A25IK

# (n=8) -

Means within each year column followed by the same letters are not significantly different at 5%

level by Fisher’s LSD test. (n = 8)

fEnIEZ R - LU HkE S R B =R 11 50 2R - HRE S B tRE 98.2-

102.0 cm » FEE 19.0-19.1 cm » EEEE{E |
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m 11 5R  EFEREE20.2-21.7 32 THE

EH 24.7-26.2 g » HHESHAEZRT 11 57 5 SRR 82.0-87.4 Ff » FRE =R 74.3%-88.1% -
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UG AR R 11 5] 5 AUHER 4,197-4,276 kg ha'! - BRERINEER 11575 KBS
BRI SR 8.19%-12.47% - BAZEIN 2R 11 5F° (R 4) - {[EHERME - BkE S 57
MRS Z2R 11 97 - BERAE R RIREOE - (HEARAFHOREINE - RFE BRE S 57
BAEREER  BREER - 800K THERZRE (- 20200) -

< 4. Bk S BB ER 11 50 REMIR - R RINEZ R
Table 4. The performance of TYS5 and TN11 on agronomic characters, yield, and appearance

in the first rice cropping season.

£ G PR R SREE Sl REX TRE QAHEER QEEX
Year  Variety Plant Panicle  Panicle Spikelet  Fertility ~ 1000- Yield Chalky

height length number number per rate grain grain ratio
per hill panicle weight
(cm) (cm) (no.) (no.) (%) (8) (kg ha') (%)

TY5 102.0 a* 19.1a 21.7a 874 a 74.3b 247 a 4,197 b 12.47b
2021

TN11 93.1b 18.5b 20.5b 94.0a 855a 252a 5,362 a 1894 a

TY5 98.2a 19.0a 202a 82.0b 88.1a 262a 4,276 b 8.19b
2022

TN11 89.5b 17.7b 199a 88.7a 86.3a 25.1b 4,835a 13.72a
* [FAED R < SPIMERT I S SO B IE RS Fisher B/ NEZEZRIEHERARE 5%725K
# (n=16) -
Means within each year column followed by the same letters are not significantly different at 5%
level by Fisher’s LSD test. (n = 16)

= IR BB EETZRE

FEM R B SR AR - A 3 A HIRS - 2T HECHE S 9 121 £ 125 1 -
TIAER 2 4 H DAL - 245 HEWEREZE 108-114 HDAA + HL Bk 5 57 Bl 2w 11
Bt B A bEE R 0 IRVAE TR - BE A4 E H BRI - 42 5 HEd 6 &R MR
ZAEEHE (BB RS AR LS HEHPEE AR - AT IR
o AT - HATIMEER (£ 5) - A EKREHERIMIE R - &
Uit & (e 7 BERE ORR T ~ o> BEHA H B s REBR K » =l il T~ (27-28°C) -
G ROtk AT e ( MR - 198355k - 1977) » HEEZFIH S

B RIRNEBEEREE (5 2009) -
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Table 5. The agronomic characters of delayed transplanting of rice in the first cropping

season.
fERIY] Eitifid et M H EHHE ZNE R
i it Transplant ~ Heading Maturity Days to Plant Panicle
Year Variety date date date maturity height length
(M/D) (M/D) (M/D) (day) (cm) (cm)
3/1 5/26 6/30 121 103.0 a* 18.2 be
4/1 6/13 7/18 108 1033 a 199a
TYS
4/16 6/29 8/3 109 97.3b 18.6b
5/3 7/16 8/20 109 1043 a 19.8 a
2021
3/1 5/29 7/3 124 922¢ 18.1 be
4/1 6/17 7/22 112 9l.6¢ 18.6b
TN11
4/16 7/1 8/5 111 87.3d 172¢
5/3 7/16 8/20 109 1013 a 20.0a
3/1 6/2 7/4 125 974 a 18.3 abc
TY5 4/1 6/23 724 114 97.7a 194 a
6/1 8/10 9/14 105 99.6a 19.2 ab
2022
3/1 6/4 7/9 130 93.6a 17.6 be
TN11 4/1 6/30 7/31 121 86.7b 18.1 abc
6/1 8/16 9/20 111 88.3Db 173 ¢

* (AR A ] e B R 2 SPEME - RSSO BRI - JRiE Fisher B/ N
EE R AGE S%AEFKEE (n=4) -

? Means within each year column followed by the same letters are not significantly different at 5%
level by Fisher’s LSD test (n = 4).

RIS A F SRR - KL TERKE S SRELERT 11 5F4E 3 AR - sl S
A TNEZE 6 A 4] MR 4 B 1 BiEf - Bk S 50t 6 A 13-23 H - ‘2
e 115 AR 6 H 17-23 H » BB METE.2 7 HE 9 A - A /KREIER
E4H16H SH3HK6H 1 Hidfk - AIBRE S 5wk 6 H29H 7H
l6 H 8 H 10 H (5£5) - MBI R KRR AT BURHT - 58 R 5h Y B & 2 e
ZECEER > RS R SR R EEABCEEE T (757 - 2022) - “2ZEF 11 574
IR 7 H 1T H 16 HR 8 A 16 H - JRE B R le RS T3E0 - #EAR 2021 2 2022
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R RA SRS - (B IRdERA (8 - 2014) 5 HALATHUE AR AERERR - 40
REEES - HEREIHEEER 8 A LSl - SRIZEREIFRGEE - BE
[ERER (FR55 - 2019 ; BORIES » 2023 ) - LR AT R GLEAN BRI S 5f A& fk -
RIRRSIREE 7 H 18 224 1 » 1WA 3-4 I AT DEFT R FRERR < FHR R ff 5 (H
HA S ah a2 11 50 ISR 7 H 22 2 31 B » K 2-3 B - KR
MR IR MRS (3R 5) - BEE S ZHAE BB LR YR TT - 2
AR ER R LR (B AR (55 - 2012) o HoAREREEMIRATIR & SRR R R i
R BEE S 90 FEADFHERRILZ P IIRERSTHL 18.2-19.9 em - SRR 97.3-104.3 cm»
By ZR 11 57 SFIFEE 17.2-20.0 cm » SEEREE 87.3-97.7em (£ 5) -

 —HIREFIE R MR EE RN RE

fEEETHE » #i% 2021 FRERAE R R - PhE S 9B 2R 11 57 HIERE 4
A1k R 3 HmiEg 2% - (HiERE 4 H 16 N8 5 H 3 KR -
GHERRENFI ; 7 2022 FAFRBHEHERRR - EEERE LERE 4 H
| FfdifREL 3 F sk B R R 5 - (HAETR 22 6 H | HfUgH - il SRS (K -
AT B RO E R TR E R EATEE - DUBkE S 9 E -
BAER RIS EATER - 1A REE R 23 s (L o3 - R g2
PRI E (R 6) < BANFEHIEMBER 0-15 H.ZPRIRE 26°CLLE - 1’
IS RE R BIMESE R TR (50 2020) o oA RIFAIRABRIIR - Pl & BifhfE
Hit% 0-15 H.Z PRI (Toas) - BEE BRE S 57 B 2R 115777 3 H 1 HiEBUE
HEF » Toas /THY 25.9-26.8°C » 1] 4 A 1 HIGERREEHF Z Toas /1L 28.1-28.3°C 2 fi] »
(HEEH 3 H 1 HiEME B G A R s R EERE4H16H S5
H3HKk6H 1 HEfEEE » Tois Tk 28.9-29.3°C » HEL 3 H 1 HisMaHHILERE
SEE R (OIBAS R nI e Gm BRI 0-15 HZ SR KRB 28.9°CHY
WEIFUT - EEpER MERTEN - BEMTERRA TS — RN E  BrHE
BAERZIEE EMHR - FNENGRENEE M (F% - 2015) ; Kk
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BEREy 5.46% - (LR 4 AIEMEEE - BRE 5 9 hRERTF 8.21% » EHER 10%Z
(BREYNE > WER 4 MR 2 11 57°15.46% ; (HIERZE 4 H 16 HiEHEH
Dite g8 3 HEE B SREEE R TT 2 13.35%-16.93% (& 1 32 6) - @AW FEEBLA SR
IR G EY L E X B RR - HIHNEAD SRR - i B2 &R E
SEERIGIN (5 - 2020 5 7%% > 2017 ; Oh-e et al., 2007 ) - HRIEHEEHFAYFER - I
HESTEIIR 0-15 HZ IR (Toas) » AIFEHBEE 5 577E Tos Fy 26.1-26.8°C
> EEEERE 5.46%-9.65% » ] To-1s By 28.2°CHF » [ EEE RE 8.21%-9.96% » {HF
To-15 KJA 28.9°CH% » SR BKE 5 57 VNI K ( HEEE S 10% ) 5 T[EERY To-is
T 2 1 9P HEERE 15.46%-17.19% (£ 6) - TEMERZERALE K
AR TR > EH D R B 2 A P S B LA A P SR R - B BR B A IR (b » 2008 5 84
2013 ; Xueral.,2020) - Sl T EEMEHEEESERERERSE - FRRICK
R PRORERIEIN > TRERE (80 2012) > FEESHEOHER > ZeiEFEE
& R iE R 0-15 H Z\EER 26°C ~ HisiRARRR 28°C » H{EIRAE 22°C Hif &
A 13 MIm™>day™ ([EFIZ] - 2006 ) - R » B2 4 B LA & E R
JRUB PRI T8 el 5 Ry ER T
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1. 7F 2021 SN [EFERUE BRE S 9% (TYS ) BLZERg 11 5% (TN ) Z FHKIME -
B A~ B~ C DIRFPRBKE S 5 28 > 723 H1H 4H1H 4H
l6 H&SH3H BE-F- G HiRFR Er 11 57 BT R AAERDE -

(Bar=1cm)

Fig. 1. The grain appearance of rice varieties Taoyuan No. 5 (TY5) and Tainan No. 11 (TN11)
under different transplanting dates in 2021. Fig. A, B, C, D represent TY5 correspond
to transplanting dates of March 1st, April 1st, April 16th, and May 3rd, respectively.
Fig. E, F, G, H represent TN11 with the same corresponding transplanting dates in the

following order. (Bar =1 cm)
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Table 6. Yield, yield components, and appearance of delayed transplanting of rice in the first
cropping season.

W RN RN SEEE RER  THE AEER QEEE T
Year  Variety Transpla Panicle Spikelet  Fertility ~ 1000- Yield Chalky
ntdate  number numberper  rate grain grain ratio
per hill panicle weight
(M/D) (no.) (no.) (%) () (kg ha) (%) (C)
31 21.3 be? 823a 853ab 28.1a 5,462 b 9.65a 26.8
4/1 24.1a 88.1a 79.8bc 27.1a 5387b 9.96 a 282
e 4/16 18.8d 88.2a 703cd 245a 3,593 d 13.35b 28.9
5/3 22.5ab 90.9a 61.8d 19.1b  2346d 16.93 ¢ 29.3
20 3/1 20.3 cd 86.3a 91.1a 274a 6,372 a 12.51 ab 26.7
4/1 22.3 ab 100.9 a 920a 264a 6,515a 17.19¢ 28.1
e 4/16 19.2d 84.1a 910a 259a  4407c 29.47d 29.0
5/3 20.3 cd 104.6 a 745 ¢ 224b  4,154c¢ 16.57 ¢ 29.3
3/1 19.3b 82.1b 89.7a  27.8ab 4,773 b 5.46b 26.1
TY5 4/1 235a 85.0b 88.8a 259bc 5,159 ab 821¢ 282
6/1 179b 789b 858a  24.8cd 2895c 10.89 d 294
20 3/1 19.1b 101.0a 88.5a 279a 6,044 a 370 a 25.9
TNI11 4/1 219a 833D 86.5a  232d  5,050ab 1546e 28.3
6/1 18.8b 81.9b 839a  24lcd 3413c¢c  2201f 29.3

? Toas : flFEER 0-15 HSIHRIH -

Y[R IR AN (] e B R 2 SEEME - AT S SO RHEIE - RefE Fisher HYfR /N

2 EM B R 5% S HEKHE (n=4) -

To-15 : Temperature 0-15 days after heading.

Y Means within each year column followed by the same letters are not significantly different at 5%
level by Fisher’s LSD test. (n = 4)

e DA BB R - BRE S B AR E 4 H 1 HEPEE - WEF R E
EFRIR 5,159-5,387 kg ha'! » HETT 3 A 1 HiEMER .~ 4,773-5,462 kg ha' BR4EEH
ErEE - MENER RN 2R 11 58°5,050-6,515 kgha'! » (HIEHFER 0-15 HZ
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SRR Ry 28.1-28.3°C.Z =il - (Y REARFFR ML H EEE 3R 8.21%-9.96%,2 (8 K B JMNER »
FHE RN ZR 11 572 15.46%-17.19% - S R E SRR - s WiEERE
— IR R E A A NS R IR M KR e R F ok IR AR
BB IR KR » HEBE P 7K SRl 7 B st FH 7k 2 (L FEIRR ) » o ] SR L FR B i}
TR R R A - 0Pk S R MAE TR ZE 4 H 1 H DARTSERHERR -

%% XK

NEGME ~ R$5 - 1983 o YR H /KA T BE ARED Cytokinins {2 208 - HHERE
g 123:1-2 -

TINSF 2 2022 - a8l 5 28 /KA SR BASRE IR +0M7 S JERBA TR - Bl 2R R
FR Y% ELAIE S 2 P E A5/ 5L © 61pp -

{a[EE) ~ ARl ~ YIRS FEEA(E - 2012 - fhiE R WO HA R R B A KoK E (TNG
1)z 72 - ZEEZENIT 61:222-240 -

B DU - 2020 © S BEIR (R B AUKEEE 2T - BIZ8 KBRS ITRT
fEEFmC > 172pp ©

ZHIE A ~ BETSER © 2009 - B SEIRSEREEIKEER T St E Y E - &2
B L S TS 58:45-54 o

PRFTA0 - 2008 » 7o & 1= i s Rk st B P R AR BRI - BN 2R R+
&L o S9pp ©

PRI ~ AR > PREEE - 2019 - BRI @I E KRG A T REE L FZE - Bk
[ i RS P R G s iy 85:1-14 -

TRAENE - 2008 o SR {8 B BK E B /K & AT & < B EH - DLa IR AR 7K & Ry ] -
SRR B K S B PR R e T T A ER SC © 92pp ©

SRFTH - BAEMEE  BIEEAN S - 2017 - SEEKENE R E - SR EERE
B FeEE R 28(1):23-29 -

IRTEMNG - 1977 - RZARKSBEEREENE HRIEE ZKE - PR ET
26:167-177 -

AR < 2013 © R R GAE =i SN RIS B R N SR E B B 28 - BT
SRR RS TE 5w S - 102pp -

8

i



(14) PR FE 2R 2 LG e s e 92 1

g

LRl - 2014 < KF5Re N AUBE S as /K . FEM » 2R REHE 88:20-21 -

TR BRSO AR MRRIG - BEORSE ¢ 2015 o (e E N FHEATE 2 RS A R E
IKFER 7 - L EFE N R e aE 33:1-11 -

EHREE © 2021 « RARESE N OFT/KESEKE IR ARS ZEAIEGER ZEM -
VLA R ER K S B R ER I S P 8 - ER 5 © 180pp -

LR - 2023 - EIFEEE RN - <https://agr.afa.gov.tw/afa/afa_frame. jsp> -

BERRE ~ BRFEEE - 2012 - SiREUKERRERKERILE 2 E - (FY) - IBIBEAYE
1 9:248-256 -

2155 ~ MRallE - EHA - BRIEEE - 2023 - DL TCCIP ARG it RE R HERHAGT 218
RACKZRTE - AR S0(3):34-42 -

Sl - 2012 o FIH KR GRS EHCR BT o B P BB SR BRI A E R - BNV E
B RBEM TR 13RS © 64pp ©

g fEf - 2013 - TEWERAEKEEERHEENTE - 2F&ERELESRT
116:271-276 -

BlE) ~ R BREEAR MR ZROKAE R ~ SR - 2005 o ffREHTENR SRR E
SR RE R BN R AL A= IR © JTARRSEERHT 21:249-254 -

BRI Bt~ fIEG - 2022 o KE AT - R AE R A AR - Bk B 2 5 TN
120:3-6 -

BB AL~ R © 2023 o L EHh I S B A A R 0 B 1T e 2 PRER o kT R SR A
124:1-5 -

BERRAE - BIRRHE - 2006 - EEEE /KRS L R PRE B AR I < (R Bt B
&R 3(4):297-306

BEoRnm ~ mEik s VLR 2085 - BES5TRE ~ B - 2016 - 2RI E R /KEYIE 7B
K ERETER R E - TEIREERS 37:326-334 -

AR~ SR FME - FET BN B - FAREE - 2010 - HFEHASRE
SHEDKREE B ERNLE R E - TRIEFERS 31411415 -

fEmElG ~ B aHE ~ B~ MREEE - 2020a - FERSHTSLAEMLE 5 9R 2 B AL - BREIE RS
RS Fe e 87:1-22

MG ~ Gt BRI~ PR - 2020b o ZKFEBKE S G AERR K SRR -

FHAE SR TR 2D H BB Rk - SRS 70(11):6-7 -

Hit

\



JEfs st — R (F AL PRt PR . B B SN 2 o (15)

Oh-e, I., K. Saitoh, and T. Kuroda. 2007. Effects of high temperature on growth, yield and
dry-matter production of rice grown in the paddy field. Plant Prod. Sci. 10:412-422.

Xu, J., A. Henry, and N. Sreenivasulu. 2020. Rice yield formation under high day and night
temperatures—A prerequisite to ensure future food security. Plant Cell Environ. 43:1595-
1608.



(16) PR FE 2R 2 LG e s e 92 1

The Impact of delayed transplanting in the first rice
cropping season on yield and appearance in the
northern Taiwan.'

Chih-Yun Cheng?, Zhi-Wei Yang?, and Jen-You Jian?

Abstract

This study was to evaluate the impact of delayed transplanting on the rice variety
Taoyuan No. 5 (TYS) during the first rice cropping season. The goal was to adjust the
transplanting date moderately without affecting yield and appearance. The experiments were
conducted in 2021 and 2022, focusing on rice varieties TYS5 and TNI11, and assessing
different transplanting dates. According to the results of the two-year experiment,
transplanting delay of TY5 until April 1, resulting in a yield ranging from 5,159 to 5,387 kg
ha'!, did not exhibit significant difference compared to the conventional transplanting date of
March 1. Although the yield was slightly lower than that of TN11 during the same period,
TY5 maintained excellent grain appearance quality with chalky grain rates ranging from
8.21% to 9.96% under high temperatures, significantly better than TN11 which ranged from
15.46% to 17.19%. Based on the results, if delayed transplanting for the first rice cropping
season in the northern Taiwan, it is suggested to select variety TYS, and complete the

transplanting by April 1.

Key words: Rice variety Taoyuan No. 5, Chalky grain percentage, High-temperature
after heading.

I Contribution No. 544 from Taoyuan DARES, COA.
2 Assistant Researcher (corresponding author, kurama630@tydais.gov.tw), Associate Researcher, Associate
Researcher, Taoyuan DARES, COA.
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