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Tablel.Procedures for breeding of the rice variety Miaoli 3

Year Crop season Description
2010 2n Hybridization : Tainan 11x IRBB66
1 F, : Foreground selection
201 2n BC/F, : Tainan 11x F, » Foreground selection
1 BC,F, : Tainan 11x BC,F, » Foreground selection
2012 2m BC,F, : Tainan 11x BC,F, » Foreground selection
1 BC,F, : Tainan 11x BC,F, » Foreground selection
2013 2m BC,F, : Select by bacterial blight resistance
1 BC,F, : Select by bacterial blight resistance
2014 2m BC,F, : Preliminary yield trial
2015 1 BC,F; : Advanced yield trial
2 BC,F, - Advanced yield trial
1 BC,F, : Regional yield trial
2016 2n BC,F; : Regional yield trial
5017 1 BC,F, : Regional yield trial
2n BC,F,, : Regional yield trial
21 1 BC,F,, : Nitrogen fertilizer trial
2n BC,F,, : Nitrogen fertilizer trial
5023 1 BC,F,; : Seed production
2m BC,F,, : Variety register application
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Table 2. Performance of agronomic traits and grain yield in preliminary yield trial

Variety Lesion length Days to maturity Plant height Panicle number Yield
(cm) (days) (cm) (no.) kg/ha 9%
Miaoli 3 2.4 121 120.2 22.3 5,393 111.0
Taikeng 9 5.1 113 96.2 25.3 4,860 100.0
Tainan 11 4.4 111 110.5 26.5 5,008 103.0
IRBB66 0.4 110 82.3 29.4 5,142 105.8
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Table 3. Performance of agronomic traits and grain yield in advanced yield trial

Lesion length Yield
Variety (cm) Kg/ha %
I I I I I I
Miaoli 3 1.2 3.3 6,882 5,000 104.1 111.0
Taikeng 9 5.1 9.7 6,613 4,506 100.0 100.0
Tainan 11 4.4 7.1 6,814 4,643 103.0 103.0
IRBB66 0.4 33 6,996 4,767 105.8 105.8
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Fig 2. Yield special stability of keng rice in regional yield trials in 1™ cropping season in

2016
1.Taoyuan yuh 9910603 2.Miaoli 3 3.Chungkeng yuh 123892
4 Nankeng yuh 1031042 5.Kaohsiung yuh 5182 6.Tungkeng yuh 1031042
7.Huakeng yuh 180 8.DT3 9.Tainung yuh 1031011

10 : Taikeng 9 (CK)
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Fig 3. Yield special stability of keng rice in regional yield trials in 2" cropping season in

2016
1.Taoyuan yuh 9910603 2.Miaoli 3 3.Chungkeng yuh 123892
4. Nankeng yuh 1031042 5.Kaohsiung yuh 5182 6.Tungkeng yuh 1031042
7.Huakeng yuh 180 8.DT3 9.Tainung yuh 1031011

10 : Taikeng 9 (CK)
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Table 4. Grain yield of Miaoli 3 in the regional yield trial

Cropping

Location season Taoyuan Changhwa Chiayi Pingtung Taitung  Hualien Mean
Miaoli 3 4,393 5,998 7,821 6,542 8,047 4,769 6,362
Taikeng 9 (CK) } 4,564 5,992 7,093 6,412 9,103 4,333 6,250
LSD s : 312 655 648 734 756 440 2,205
Index (*%) 96.3 100.1 110.3 102.0 95.0 110.0 101.8
Miaoli 3 1,313 4,385 4,223 2,954 6,160 3,721 3,793
Taikeng 9 (CK) y 1,014 5,007 4,076 2,947 6,875 3,192 3,852
LSD s ? 503 576 1,178 468 1,084 889 2,331
Index (%) 129.6 87.6 103.6 100.2 89.6 116.6 98.5
T~ KRR 3 s sEte 2 2R
Table 5. The agronomic characters of Miaoli 3 in regional trail
. Miaoli 3 Taikeng 9 (CK)

Location Cropping

season DM* PH PW PL DM* PH PW PL

(days)  (cm) (2 (cm)  (days)  (cm) (2 (cm)

Taoyuan 125 110 22 19.4 120 109 2.0 17.9
Changhwa 118 105 24 19.6 115 96 22 18.2
Chiayi 131 101 2.6 19.2 132 94 23 17.7
Pingtung " 129 111 2.9 19.9 129 102 2.7 194
Taitung 149 109 2.5 19.0 149 99 22 17.6
Hualien 137 93 2.8 19.8 137 94 2.5 18.6
Mean 131 105 2.6 19.5 130 99 23 18.2
SE 43 2.8 0.1 0.1 5.0 24 0.1 0.3
Taoyuan 119 104 1.1 18.3 122 81 1.2 17.8
Changhwa 108 102 24 20.2 112 96 24 18.7
Chiayi 106 106 2.1 18.8 108 97 2.0 17.7
Pingtung ont 99 110 2.8 21.3 100 99 23 19.1
Taitung 118 116 2.1 18.6 117 105 2.1 17.5
Hualien 113 108 23 18.9 112 98 1.9 18.1
Mean 110 108 2.1 19.3 112 96 2.0 18.1
SE 3.1 2.0 0.2 0.5 3.1 3.2 0.2 0.3

*DM - day to maturity ; PH : plant height ; PW : panicle weight : PL : panicle lenght
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Table 6. The yield components of Miaoli 3 in regional trail

Miaoli 3 Taikeng 9 (CK)

Location Cropping
season PN* SN FR GW PN* SN FR GW
(No.)  (No.) (%) (2 (No.)  (No.) (%) (2
Taoyuan 14.6 86.5 87.3 27.5 17.8 81.9 89.0 24.8
Changhwa 14.5 78.2 91.6 30.0 15.9 87.9 87.8 26.7
Chiayi 14.9 90.9 93.8 27.9 15.0 85.4 92.3 26.3
Pingtung B 20.2 104.6 89.9 28.0 22.5 110.4 89.7 24.8
Taitung : 16.9 93.0 91.3 28.4 20.0 92.1 87.6 25.9
Hualien 11.3 98.8 89.9 29.0 11.8 96.9 85.7 27.7
Mean 15.3 92.1 90.9 28.4 17.1 92.1 89.2 26.0
SE 1.2 3.8 0.9 0.4 1.5 4.2 0.9 0.5
Taoyuan 14.0 64.9 61.4 21.2 12.0 84.1 52.1 19.9
Changhwa 13.1 95.9 87.9 26.9 13.8 100.6 80.4 26.6
Chiayi 12.8 78.9 90.1 26.4 12.4 83.0 81.1 253
Pingtung » 11.3 102.4 90.9 273 13.9 92.6 84.1 25.0
Taitung ? 17.0 82.7 93.1 26.9 17.1 88.7 85.5 26.4
Hualien 9.6 90.3 77.8 27.8 9.4 97.1 61.1 26.9
Mean 13.0 85.9 83.5 26.1 13.1 91.0 74.0 25.0
SE 1.0 5.5 4.9 1.0 1.0 2.9 5.7 1.1

* PN : panicle number per hill ; SN : spikelet number per panicle ; FR : fertility rate ; GW :
1000-grain weight

KIEBERIFZBEM 65



() SEUAE R

AR . I HOTEAUE AT B TR AR R RS 2 &
% {3 SRR - SSRGS > ERIMPCE T > BERRER |
H 0 5 S P PR 2 2+ 5 2 AR 3 BEDLSUIENE R 8 210 247
/RIS  FOREAHTIE > 5 | AT TR 3 SRR R 280 AAFF / RS
LB » BT 9 B 25 SUIHEFR RRRETE 2 B - 5 2 HHE IS A LA S
PR 70 207 ) A EUREALE S © TR - (T 3 BRI | MRS
5 70 (AT / (AR AT 210 J% 280 (AT / A EIREALETE RS B
89 % EUMNE T R SACE A2 » 40 2 MM 2 SV P R e 3 2

BERTTE » ETE 3 WA | WA AR R LA SR HEATR 210 B 280 PR > 475
B 4,726 (PR 4,672 (07 » BUE RS ST AT RALATS - 608 9 9t S AT
FEIEHE A 5 8 2 W B £ VG P R A OE A5 - BRI
RS UG B TR R IR 52 -

AR R T - R 3 EEE | MR LSRG R 210 (37 / B SR
R » R 9 AU T 140 A0 FF / A5 B0 0 ¢ 56 2 HRFOF T
SRR LRI 140 45T / A\ BRSS

GrETERMHTE - EREARMANE (RE) 83 R | ERR
FIREDL 210 AT / AATER S » 0% B 3 3 ebkas ey EL A 53 sl R RS » B
DL 140 2T RHERERE » 55 2 HIELL 140 4077/ AEE -

S
(—) Wk

E 3 AR BBk S RI T - BOKARE SR O IS 5 Sk
AT > B 1RSSR RERE O 5% - 5 2 MM RN (VA RERE O B 5 AEKHISMBLE -
L U ET ARG O SRS > 7 ARG - FERIFIRIS A T ME R E S
R EHTRE) £ RO O B R (F/) -

T ATFIZEBET » 05 8 A R 2 A e 1 PR S
I 2 D e e PR 8 (3 B 0 2022) TR 3 96 R O 9
DEREE » BUREMEE Y R 108 RS 0 IS -

66 HREBRFENRES MEER FTIUH



no [ - JuduIean
Jo Joz1nIay udBomN] / (8Y /ALN €7) 9oud ureid x [ey/3y (L Jo plotA — juoumean jo park ] =(S)/1e[jop)Anun 10ziniof ueSoniN
150} 0ST Aq [9A9] %, 18 JUSIOYIP AJUBOYIUTIS JOU dIk JOYJ duues oy} Aq POMO[[0f MOI YOord UIYIM SUBIJA (€=N) HS F UL |

165~ BYT6°C ©7'8T Q0'9S BTy ©0'9C 08¢
6'vEl- BEYO'E BE'9T qes's9 Byl 80'ST 01¢C D)
791 epISy epLT e[ el YL qL°0T ovl 6 SuoyIEL
- eyop Y 8G'8T 26'99 e'89 Qc61 0L
oC
00T ©LER'E e8°¢CT qL 6t ez 0L qe9'LT 08¢ ’
v0C e8LL'E LIy 90°0S BG°L9 egTe 01C
€ TJoRIN
€'L0T ©gRT Y BSHT qe8°6S ©0°L9 ap'sT o1
- BpG9°e ©0'ST €8°G9 ©8°L9 90°0C 0L
9'9- e80T ©L'GT €G'8/ ©L 6L e7'€T 08¢
8°0- BT ey'GT €G'8L eg'08 ©0'¥C 01C D)
109 eISHY 89T BGT6L ©0'6L el6l ovl 6 SuorE]
- €897y €9°GT 808 BT6L €L 61 0L
ol
1849 eZL9Y Q9'9C aL'LL 8G'88 ©9'CC 08¢ H
006 e9TLY qr'Le BE'GY B0'16 Bg61 01C
€ TJoeIN
811 Qr1TYy qey'LT €98 €008 eL61 0¥l
- Q8LIY BLLT ©9°L8 B0tL BT6l 0L
(34/1e110p) 3 (oN) (oN)
R (ey/3y) (%) (ey/3y) uoseas
ANnn 1oziqoy JySrom ororued 1od Iy 1od KjoLrep
PIOIA o1e1 AJIISY orerudoniN  Surddor)
uaS0oNIN ureIs-g00| Joquinu Jo[ayIds  1oquuinu oorUR

[Teq} J9ZI[1)19} USSOL)IU Ul P[IIA UIRIF pue S}Ies) OIoUOIFe JO 9dUBWLION] “/ d[qe],

HEF BN WHa s JERFI 554G € 30« 2

67

KIEERIHZBEM



HOR 3 ST (ERE B EER R E=AE 9 9% - BURHENRIN B2 QB ERERE
9 5% AHRSERESNE - wrHBRERRNZZ R BRI RS2 > NI
fi 2 BifE 2o HEERERGY 1 HIE - S5ONe BORRITIH » B8 3 SRoc BORRER(RFY
ZE 9 57 - NELRGE R R LR na e B2 R /R A ali s - BURD R Z
A

/O KRR 3 SAE @GR R E R

Table 8. The rice quality of Miaoli 3 in regional trial

Variety C;;’:sp(jgg ]?012;‘ F‘Vg L WC WY  WB (12/?) ?‘VS
Miaoli 3 1 81.7 624 S 0 122 047 585 173
Taikeng 9(CK) l 82.1 676 S 0 216 037 566 163
Miaoli 3 d 813 720 S 0 0 0 666  19.6
Taikeng 9(CK) ’ 81.9  69.0 S 030 023 0 629 189

* BR : brown rice percentage > HR : head rice percentage ; L * length
WC : white center ; WY - white belly ; WB * white back
PC : protein content ; AC - amylose content

(=) BRI

FOR 3 58S XE2 ~ XF116 K XF135 & 3 ([ 5 ISR ERAy HEE I SO - Rl
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HEMAEZ IR TTMERETT - AR 38 B R AVICE s e (RIL) -

EE R 3 5[] 5 B TR AL oy TR E R MERE L BT xaS ~ xal3 F Xa2l F 3 {EH
ERREN (B~ B~ BN ) > BAEEERE - SdoE sl 0 ERRT
Tt teE SR B R BB R U 2R 9 5F > BURHAEAN RS ERVERE N &
A RFHREIEDTE - AR R BN ADTE L fn i -
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Fig 4. The analyze of resistance gene of Miaoli 3 - resistance : 103bp ’ sensitivity -
107bp

500bp

300bp
250bp

7~ W 3 SR EERRE DML N xal3 S HTAS R ¢ Bl 489bp o B4 280bp
Fig 5. The analyze of resistance gene of Miaoli 3 - resistance : 489bp ° sensitivity -
280bp

KIEHERIFZER 69



600bp

500bp
450bp

7S ~ B 3 SR IR TR Xa21 73S ¢ Hitd 595bp - FifE: 467bp
Fig 6. The analyze of resistance gene of Miaoli 3 * resistance : 595bp ’ sensitivity -
467bp

T ~ KRR 3 SRR s R

Table 9. Performance of bacterial blight resistance of Miaoli 3

. XE2 XF116 XF135
. Cropping
Variety
season Spot area . Spot area : Spot area :
Reaction Reaction Reaction
(%) (%) (%)
Miaoli 3 4.5 R 3 R 2.5 R
1 st
Taikeng 9 11 MR 19.5 MS 16.5 MS
Miaoli 3 4.5 R 3 R 2.5 R
2nd
Taikeng 9 17.5 MS 12.5 MR 10.5 MR
S22
o Gie

2R 3 5t H 2010 £ B LKL EBRRE B MR A EHmE S - 484
RE R 4 RERXBTER - AR E R g S HE 8 B 9 9RHT
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A FE RS N el ERfEEREN: - AR BE A > &R 3 SR 0E ~ 1B
H B HE S SRS 9 5% > BURHEA BAFHYERINE > S35 HE AR A
AR EMATERE RS > BRI EEEE > AGREAHEAE - FEEN
A 2 R
ARAEREOE 3 SRR ~ RebE B S ST
LR 3 it |~ 2 BIfEEE SRR - SV EE B R 9 9T -
B PR 7 B P 5 R 5 5 B i i
2. FRERRHFRIE (IR 25ttt & B i SRR D - 2R 3 9056 | EAVIN 2=
MR RN > 5 2 SRRV ISR TR R T iiel - BURAR L S E B
T B PGS E MR AIFREIDER - #8068 2 BF A @B - &
LN E EILRKEISERIL RS -
3. EOR 3 SR RPNl > PREEEM 9 TS > AEEEE LA AR B
IR AP B R B R IR R e B B R R a1
H - DUIIGIEsS s B - (REEAREREME: - BIIEEIR B8 3 Sl E 2 SR M
B RENE 140-210 kg H ARSI ~ st ODACR - B 2 AIEY) RCR A
RER TR WARKEAE T e 2 -
4. R 3 i A EH BN 2R 9 9f > BUEERHAC SR IREGR R ST
B ENEHERIEEIE - SRAETE > gl AR RS & Z S
MEEEFERE MF  EREHTE > FEEEERE R R - B b
BOrEE  RENEOTEE » SN TR OREF 5-10 2o ZHDKERIZY 18 K
(e ElFHEYARGEE RN > SN R FETK - MERBRLTE B
W RE AT T > R Y BORL 27K REY 26 96 F AT U HE » o 8 FUHE - &2
5. BHOR 3 SREREEYE © SURLR ROREIH S RS DU BRI e E E T
I e ] B PR A 1B T s LAOR 6 Z 2B I LA G -
6. WHERTZITE FHK » DL B8ORS - 8 Z Bk A UERT 7 Keh -
7. HoAth R s B ] R — A Rl 7 A E M -
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m [N HE’T

AR TR R R G RERHGTE T PR A E B X
AR RERDNEONTEE (108 2R -13.2.4- 15 -M2) | &EE ST - Adnifd 5 R
il 25 I R ST R R ket S B R e o VI OAERD - RN B I RS T A
Pt T BB o TARRC R > R A BIERR AR L ~ BREZZAIVIFTEIE « BR
DA - MEESERITR - EREQERIE - (SNBSS -
HEfEE LA B R E T - Frrbeas

5 [FHCRR

FFHH ~ E584 - 2009 o DIELRIAS BT SRHE B 28 /KRS 1 BEAG R M EVHE it AP
& - EEPRERSER 58 1 11-24 -

EREE ~ IR - 2023 - FRFEE 1081336 H7 2 H MR TUR M A R ZEMIREHE - 2R
SRR RS TE e 33 © 69-84 -

MRS - 1990 - QIR KEREDRE Z B RPURMARZEK - ETEEHEN
REbTFeaEs 29 ¢ 29-38 -

FRE - 2004 - KRG SHRELRE 11 S SR - SR EEpe sk BRI JEdea 45 1 125
FRBET - 2000 « /KRR SERER 2 ARSI - TEEBREEEN 69 1 2123 -

RIHT ~ MpEiE ~ BTEEE - 2011 < JKREPTE RN Z o TR B - 2T EESE
BB geaEER 110 ¢ 55-70 -

STRENN ~ BRSEH - 2022 - SR ¥KRE 0 EE A8 MR TER R - 25 e E
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T TS
e i A 2 5% 2 9 5f (CHERD
R A IR 3 5
BAR(Ex ) 2 11 5% /IRBB66 | JHHE 100 5% / ZREFIE 2414 5%
R
FEAZFAR 99 4 11 14 70 4 11 3
B TR FEERY
HATERI I 11 I 11
A fi i
FEE (cm) 105 108 99 96
FHEL (no.) 153 13.0 17.1 13.1
fff &k &k
PR fi fi
(EE) ES=1 -t R &R R &k
A R R
AN Ecl HirfEHA i I
e fie fi
AL R H B (R ) 131.4 110.3 130.3 111.9
RV (0% ) MR-HS MR HS MS-HS
TEREVRE (K= ) MR-MS - MS-S -
IR TEREER MS - MS-HS -
LURR S S-HS S HS
SER R R-MR R MR-S MR-S
S MR-S S
Pt et
D473 S S
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B TRt S S
Pt

B e MR-S S
EHRREE HA&) E-#CH) EBEAFH) |[BE-RCH)
[(RESIE R(1 &) MR(4 £ ) RQ &) | MSG &)
B EZTFR (%) 61.9 94.1 24.4 40.6
AR (% ) 26.3 10.4 36.4 21.1
T#EE (cm) 19.5 19.3 18.2 18.1
—FHEECEL (no.) 92.1 85.9 92.1 91.0
eE%E (%) 90.9 83.5 89.2 74.0
ThreE (g) 28.4 26.1 26.0 25.0
fr ® B B B B
FoRZEBHE 3.8 3.0 4.3 3.0
FokLE ~ BBE - FEYER 1.69 0 2.53 0.53
HIR S E & (g/L) 531 536 553 562
HERN 22 (%) 17.3 19.6 16.3 18.9
HEAEZE (%) 5.85 6.66 5.66 6.29
HEoRE (%) 81.7 82.1 81.3 81.9
BRG] C C-B B B

NHEFES (kg) 6,362 3,793 6,250 3,852
I i aE

580 (%) 102 98 100 100
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Development of new rice variety Miaoli 3

Chia-Yu Lin*', Chang-Sheng Wang *, Su-Jein Chang '
' Miaoli District Agricultural Research and Extension Station, Ministry of Agriculture.

* Department of Agronomy, National Chung Hsing University

ABSTRACT

Miaoli 3 was pyramided bacterial blight resistance genes in Tainan 11 by marker-
assisted selection, which is cooperated with Miaoli district agricultural research and
extension station and Department of Agronomy national Chung Hsing University. Miaoli
3 is medium to late maturing japonica type rice variety, growth duration is 131 days and
110 days, yield is 6,362 kg/ha and 3,793 kg/ha in 1™ and 2™ cropping season, respectively
Miaoli 3 was pyramided xa5 ~ xal3 and XaZ2l bacterial blight resistance genes, shown
superior resistance to bacterial blight by inoculated nursery, good grain appearance with
low percentage of white center, white belly and white back. Miaoli 3 will be assisted to

decrease risk of bacterial blight and pesticide application.

Keywords: Rice, Bacterial blight, Pyramided resistance genes variety.
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