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Table 1. Rice lodging severity standard

Scale Standard

FEFEELERERAE 30 2257 LA

The base of the ear of rice is inclined within 30 cm

30% DANBEESER AR TELR 30 AU b

Within 30%, the base of the ear is inclined more than 30 cm above the vertical line

30% DL EREERES RS 30 A7y DLEMAREE A 45 &

More than 30% of base of the ear are inclined more than 30 cm but not more than 45 degrees

30% LA _EREEERIERHEME 45 & H LT 2 Eith
7  More than 30% of base of the ear are inclined more than 45 degrees and the ear tips touch
the ground sporadically

30% DL AR B A
More than 30% of the tips of the ear have landed to the ground

A~ THRMHRE
2019 FH—HAMEZE 2020 FE I - FTEIUERIE - ZHEEREN 5
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Table 2. Rice seedling stage cold tolerance scale standard

T A 2 e
Scale Standard Response
| FEGOIHEE N EE RO i
Leaves are green without curling and orange-yellow R
3 S RROERN R EOIdEE SR
The first leaf part is orange-yellow or curled MR
s BERLERHER P
The first leaves all turn yellow MS
, EREEEG  THEE - ERGEE &
The whole plant is orange-yellow, the leaves are curled, and the plant is withered S
g EPRRSSE EIE
Whole plant withered HS

® 3. PN R A ARAER

Table 3. Rice maturity stage cold tolerance scale standard

TR A [ HE
Scale Standard Response
1 THESEEZRR 80 % Ll L b
Spikelet fertility above 80% R
3 FEREEEAR 61 ~ 80% SRE7
Spikelet fertility 61 ~ 80% MR
5 TEEASER 41 ~ 60% Ik
Spikelet fertility 41 ~ 60% MS
7 THRESER 11 ~ 40% &
Spikelet fertility 11 ~ 40% S
9 MEREHEER10% DIT HR
Spikelet fertility below 10% HS

7N TR LS R ARt R E
2019 FH—HA(FZE 2020 FEE HIF - aFREIIERIE - ZHTCEERSES RIS
{Ti@iE » BAME > TTPREE 30 x15 cm - FdifH 40 #k » FEEFERGTEEERE 2 ~ 3 RRFEFHR
HS #E > P S ol d R el 2K o BN HRCRIZEHIE 30C 28 F AR
M Y 6 RIRETRSEFR . PHE S =8 0 1 RV 30% - 5 AR g it 31 ~ 60% >
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Table 5. The response of nitrogen rates on grain yield of Nandares No.20

fegRER
- Yield'

HAME fh —
Crop season Variety ?El%z
kg/ha Ratio
(%)
7,394 100.0
ERF 20 5% 8,036" 108.7
TN20 9,452% 127.8
2020 10,650° 144.0
1"crop 6.117° 100.0
EFF 9 5 6,999¢ 114.4
TK9 (CK) 8,310 135.8
9,292° 151.9
4,987 100.0
=7 20 5% 5,214 104.6
TN20 5,462° 109.5
2020 5,157 103.4
2" crop 5,015° 100.0
E 5,265 105.0
TK9 (CK) 5,410° 107.9
5,213 103.9

C[Al S A (PR ) TERRE B AE R R BRI S R » {548 LSD HIE (a = 0.05) 25
TR -

" Means within a column followed by the same letters are not different significantly at 5% level.

6. Er 20 FRVENMRMERESE R

Table 6. The evaluation on responses to lodging severity for Nandares No.20

FEMRTEEL
o fERE Culm strength
Variety Year E—HE EHE
1* crop 2" crop

B 20 3 2019 7 1

TN20 2020 5 !
St

Average 6 :

B 9 Bk (B 2019 7 :

TK9 (CK) 2020 5 1
St

Average 6 :
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» THRMARTE
2 20 SRINFEMEARSE (R 7 ) > B—HIERY I ER R 3 AT T (MR)
BEECH BERE O 5REY 2 4% (MR) 25 HAPERY-PIS M ZE MR T4 Ry 6 SRAVEN (S) » (RN ERE 9
HEHY 3 & (MR) > FAAEE 1R ITBHEORERBURL - 228 SN BB el - DU RE AR

RS UE

7. 2R 20 SRAVITEEM R E AR

Table 7. The evaluation on responses to cold tolerance for Nandares No.20

M FEMESR AR
SR FrE Cold tolerance
Variety Year Tl HA B S
Seedling stage scale Maturity stage scale

E5H 20 98 2019 5 5

TN20 2020 1 7
T

Average 3 6

ERE 9 5F (HR) 2019 3 3

TK9 (CK) 2020 1 3
Py

Average 2 3

A~ TR LSRRIt E
27 20 BEAVPIRE B ER (R 8 ) H—HIE R 6.7% (14 ) > KR EZRE 9 5t
f)45.2% (5 &%) - BB EERE L3&2F - B IR R 33.2% (3 4 ) > (RN EEFH 9 5EAY 45.5%
(5 %) - 2r 20 FTHYFIGHIRR (0) IR —HATE Ry 29.3% (7 &) ) > BEE R 22HE 9 Y
18.6% (5 &) » B _JAIF-PIIRR AR BLEERE 9 SRMHATH R2F S & > BURA L B i
S T o AR -
N KREWE
(—) Skt R E BRI
e &t ORI BRI E S REBUR (R 9) » 259 20 SEZ BORRBEL EORR
FE—HATENS S Y B I 9 9% - 12 I fERS{EN SIS 9 5% - Wi RAERL RN
—HATE Ry M SRBCERE 9 5T S A > IIMEELEZRE O BRI Ky S &) ¢ fE E SR &
8 HEAESE ST 9 SR« HAnamr B R (L B bR 1 Al B 2 A 9
A -
(Z) REUHEE AT
HI% 10 AR > 2R 20 SREVRECEIRTER LR KA B (B IR R 227 9 5%
FORBRINE s 1Nk B IR in A 22 1 O SR[F1 V8 B & - (BRI - —HIfE R C 4R
A 9 SR > IAMFELERE O 5REES B 4 0 fEHEEY T —WI{FEL = AE 9 R [F)E B
o THIER A REEM 9 BRE - BURER 20 HRAVR I BRERS > AR
(E
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Table 8. The evaluation on responses to sprouting on the panicle and shattering for Nandares

No.20
PE SR e
On-panicle sprouting Shattering
Variety Year — po— o p—
F—HAME FHAME FH—HIE B HAE
1* crop 2" crop 1* crop 2" crop
EEF 20 B 2019 8.3 34.8 2.4 0.2
TN20 2020 5.1 31.6 56.1 25.1
9 6.7 33.2 29.3 12.7
Average
&l
Scale ! 3 7 >
ZFH 0 BE (BH7) 2019 70.9 59.1 33.1 17.9
TK9 (CK) 2020 19.5 35.0 4.0 24.4
b 452 45.5 18.6 21.2
Average
&l
Scale > > > >

9. 2w 20 SEEdkatin s ok B LR
Table 9. The rice physicochemical properties of Nandares No.20 in the advanced yield trial

e FrE BR® WR GT AC PC
Variety Year @) ) 9F SHOTh oy ey )
019 168 7424 M B — L 980 59

=rg20%: 2019 17 crop

TN20 2019 —HAfE
2010 i orop  $224 T368 S B 50 L 1021 66
009 5HE 29e4 704 s B — L 1780 62

=FF 9 88 2019 17 crop

TK9 (CK —

CK) 2019 HE o) 00 7300 s B 30 L 1891 67

2019 2™ crop
"BR : R 0 WR T EDRE S GL < HR » SH: MO > TL - BHIRE > GT : WHEMRE - AC
H#E - PC - HHEHE -
BR: brown rice percentage, GL: grain length, SH: grain shape, TL: translucency, GT:
gelatinization temperature, AC: amylose content, PC: protein content.

(=) BER BRI E 31T
FH% 11 o] R > 2 20 SEARE RO R REERIR - —HIfFEE M 9 Stk - —
HAPFEAZZAE O SARDL © FERLFESRIR - WA(EIEITE B et 9 5k © (2P R ss ik 75
T B EERE 9 SRAHAT - &re DAGE BT - 2R 20 5T 2 MEORECERE 9 SREkAS -
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Table 10. The sensory testing of Nandares No.20 in the advanced yield trial

fnfE T SN S 1Bk Rk B HERF

Variety Year Appearance Aroma Flavor tickiness ~ Hardness  Overall

ER205T 2020 (39p 089 A" -0.12B' 0.78 A>  -0.69 C’ 0.32 B'
TN20 —HAE

SO T 000B  000B  000B  000B  000B  000B
TK9 (CK) !"erop % ' ' ' ' '

EF 2058 2020 0.11 B 1.00 A 0.18 B 069A  -028B 0.69 A
TN20 —HAE

ERE 9 W i020 0.00 B 0.00 B 0.00 B 0.00 B 0.00 B 0.00 B

VMBS F O IR 4ERT Y A FoRIHIRSEE - B RoREIIRSER - C Ronic g
7 o

' Appearance, aroma, flavor, and overall evaluation of A means better than the control variety, B
means the same as the control variety, and C means worse than the control variety.

PR A RIS - B RREI IR > C R IR, -

* Stickiness A means stickier than the control variety, B means the same as the control variety, C
means less sticky than the control variety.

PREME Y A FORIBCH IS ERE > B FoRE AR > C R I S -

® Hardness A means harder than the control variety, B means the same as the control variety, and C
means softer than the control variety.

11 2F 20 5 2R a R AL E AT
Table 11. The brown rice sensory testing of Nandares No.20

5l g e e T At
Variety Year Hardness Stickiness Balance Elasticity
5EF9 20 57 3.7410.23 0.25%0.07 0.07£0.01 0.7210.02

TN20 2020 —HAfE
st
=59 5 2020 1* crop . N N .
TK9 (CK) 427%0.26 0.22£0.06 0.05%0.01 0.75£0.03
BRI 20 57 4.02£0.37 0.33£0.05 0.11 £0.04 0.6310.04
TN20 2020 —HffE
nd
=59 5 2020 2™ crop . N N .
TK9 (CK) 4.171£0.47 0.2910.04 0.07£0.01 0.6710.02

(T9) Feok et B K2 BB RARGE 70 AT

HASERGE R (R 12) BUR - 25 20 9R8E 2 ~ 6 (E A Y= R EOR GG - H
BWREEF R T 6 A 5A B R - ERIREET 4 [HH U50RFF A R - &
BRI O R - 2 20 98K 2 (8 A AVRCR G - HAaRa B eI M -

IR ~ R RREFE R A g BHIRALTR SR 9 SREE > BEAULiEH -
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Table 12. The storage test and cold rice sensory testing of Nandares No.20

HEAE HNEL FAUS CIBk i Bt WY
Variety Appearance Aroma Flavor  Stickiness Hardness Overall
HyiEE 0 i H

Storage 0 months

= 20 5%

TN20

21 9 5k

TK9

ATk 2 i H

Storage 2 months

2 20 5% (205

TN20 (room temperature)

218 9 5F (2R
TK9 (room temperature)

27 20 5% (A0
TN20 (refrigerated)

2 9 5f (%)

TK9 (refrigerated)

HrEk 4 (8 A

Storage 4 months

21 20 5F (=0

TN20 (room temperature)
295k (=R

TK9 (room temperature)

2 20 5% (/20)
TN20 (refrigerated)
A 9 5% (/27 )
TK9 (refrigerated)

Hyiet 6 i H
Storage 6 months

2 20 98 (208
TN20 (room temperature)
A 9 9f (500 )

TK9 (room temperature)

0.39 B 0.89 A" -0.12B' 0.78 A -069C° 0.32B'

0.00 B 0.00 B 0.00 B 0.00 B 0.00 B 0.00 B

022B 0.75 A 0.07B 0.79A -0.61C 0.24 B

0.17B 0.61 A 0.11 B 061 A -0.56C 0.19B

0.00 B 0.17B  -0.06 B 038A -0.17B 0.06 B

2 20 5% (47

TN20 (refrigerated) 038A  064A 022B 050A -045C 025B
M 9 5T ()

TKO (refrigerated) 0.00 B 000B  0.00B 000B 000B  0.00B
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Table 12. The storage test and cold rice sensory testing of Nandares No.20 (continued)

AnfE SMNE S WU7S 1 [Fgk3 R

Variety Appearance Aroma Flavor  Stickiness Hardness Overall

AN
/

cold rice

2P 20 5 (AR )
TN20 (refrigerated)

EAE 9 5% (/290

TKO (refrigerated)

VONEL S & Ok - 4ERE Y A SR IRSEE - B RoRE I IREER - C Ronic g
;‘:li: °

! Appearance, aroma, flavor, and overall evaluation of A means better than the control variety, B
means the same as the control variety, and C means worse than the control variety.

PR A FORIHI RS - B FoRE IR > C R IR AR, -

* Stickiness A means stickier than the control variety, B means the same as the control variety, C
means less sticky than the control variety.

RN A SRR IR - B RoREE IR TR > C Foni i i SR -

’ Hardness A means harder than the control variety, B means the same as the control variety, and C
means softer than the control variety.

0.38 A 0.94 A 0.79B 044A -025B 0.38 A

0.00 B 0.00B 0.00 B 0.00 B 0.00 B 0.00 B

t -~ BERBTHRIHRE
(—) FEEE ST
2019 ~ 2020 55— HIMERVRERVH B ESS R (£ 13) BUR © 25 20 SREER
BUREYE e 23R TPk R ~ MR) - (BHCERE 9 57 (S ~ HS) » HFERIEVRAYE
JEEHPTENRER R ~ S) » BEEFSEZRE 9 5% (S ~ HS) - 55 " HIE S EERERIIE IE
FHPHEH R ~ MR) » EFYERE 9 57 (S ~ HS) -
(Z) BRI
H 2019 ~ 2020 - 5 FEMF RIS RBUR (£ 13) - 225 20 5EH A ERERE
PREPEELR JE - 55— HIPERI Ky HiEIE (MR ~ HS) - BIZAE 9 SRR EME -
F R Ry T HIERL (MR ~ S) » BLEEAE 9 SR EME - BURER 20 SRELAI
ol — S B AR LRI A RE -
(=) ST
£/ 20 FRESHERIEITERESS R (R 13)  JR5E—HIE RS IME & Ryl
JEk (HS) - BLEZRE 9 SFAH[R] - MU EER 20 SEELEIR AR — A0 B et St -
(MU) 2 RS
HEERESREUR (R 13) » 2 20 SEEHERESTERIR BT I E R (MR ~
S) Fak > BLERE 9 TAH[A ¢ =R 20 SREBERE K 0 B TRETIERI B8l (S) T4l
EAEZAE 9 SR - BAGI S > 22Fd 20 SRS IIRE K A B REAG IS - BRE
REBGEAIATRE - BV &%  REAETEIERE LS -
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Table 13. Resistance of rice variety Nandares No.20 to diseases and insect pests

= 20 9t =R 9 5k
TN20 TK9

TAERE —HAfE —HAfE —HAfE —HAfE

Damage 1* crop 2" crop 1* crop 2" crop

L KE gE KE SE NE S# NE

Scale Response Scale Response Scale Response Scale Response

Leaf blast

TEFE AN
Panicle blast

SRS
Bacterial blight

SR
Sheath blight

ayikEe

Brown planthopper
PR

Small brown 7 S 7 S 7~9 S 7~9 S
planthopper

Sh=pibre
Whitebacked 7 S 7 S 7~9 S 7~9 S
planthopper

2~4 R~MR 3~4 R~MR 7~9 S~HS 7~9 S~HS

1~7 R~S — — 7~9 S~HS — —

3~9MR~HS 3~7 MR~S 3~9MR~HS 3~7 MR~S

8~9 HS 8~9 HS 8~9 HS 9 HS

5~7 MR~S 5~7 MR~S 5~9 MR~S 5~9 MR~S

N\~ IKFEERES 20 372 1B ERES
(—) (B,
L BB ~ RERRE
FH 2020 £F 5 Sl BRE ELL R ERAE R - 2rg 20 SRR —IMF & 58 —I0ME
PR E BVFSA > BN IR O 9T - 2R 20 SR TR EAESE —
fEFs 28.1 3% » BAMF Ry 27.9 %0 > M@ IR EEARE 9 5% > HORRARE
=
2OREMEER > SRETTAERMERR
FEHPORE DTSR - 25 20 SRE R & 25 > SREGFARMERL > B
o' E I FEL REDR B IRAL TR RE O SRAHAT - (A8 B &% - HFENERE 9 5%
B A MORIUEM 9 9T0 - H2 I BB EINE ~ Bk ~ JEMERE
aPE A RIBNERE 9 5% 28Rk Q FHCIRER(E -
3. e e 1
= 20 SRFEERAE =00 A8 6 i H Z fEFE - HORERIRGLE S B 4 E
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NERE 9 BREAY C gl FYRREREE T R 6 8 A 1% - SREVMNE R ER BB EZRE
9 5% - WRETHLEZRE 9 HEFE B 4 -
4. PUEERSRR R AL R
27 20 SEEHEREVRHIDUE 2R E THES . HIRKCRES - B
Wt -
(=) BRES
1 —HAPEpTEIR MRS 22
279 20 SRS — M EIR M W IR a2 1 0 SRS Rt EEIESR > A
& BB S g I EI R - BB LS GBI - DU e fatk e
N
2. $HE e B HHE UM R
ZZ7E 20 SREEABIIERER UM B A - RN H SRRV - BB
faifed ~ PR H A TREBAHRDINE - Ry P Hi B R HEURREIIEE T Rt
BVER - BT R H_EApaa FHVIREUME A ROE - R R E E R -
3. ZHA R M MR =
2P 20 SRR RV B Y B SR - FERIAE IR AR R - YA B RIN
BHZFRRMEER R - BERERRFEK -
- HIERARIIBER

(—) 2R 20 5t A H SS9 ST - BN EEm st ity - Hirith
W T/ NEEEE 2 ~ 3 4 > DUT RS M o R AT RIS E Yy s G S R
BRIREAE - —HIEU) AR - DU e a2 (EOR PR E  IRRE R
Wt > DR B R EARIEOR I 3 AR B RAVEE -

(Z) 2/ 20 SRR — ARG A = S HE H SR AR IAE ik = S (BDREREBR ) » CHAE R
JE\ ~ ZERREERE TR RN R R - B 2 SACH A 25 —BELIEAE 140 kg > 55
THAEEANEE 70 kg By H o RISUREHE ~ HUTHERT - RS RIEYI R R R REE
BUERR - IR ECRR ST LA - DUBHUR S Y -

(=) 2 20 SRR~ BIEGUME - BIRTEREEVR - B3R - 17 ~ BERE R A
FIREHVEDIE I ATRE - MM & B S AR B e R H IR S AE T - g

TEYIREE ARG ) BTl AERE o

(M) FPR AR Fofa > RobEIRER - JEBIRFUUE - F2RRBRE A B SRERR -
w8 EOR U BRI R (B T 2T (ESE > RRUK Rz E 14.5 ~ 15.0% 1% > (&
i o AR E R R B E -

(T1) 227 20 SEE AR E SRR L - EoRBIOERA A E - B — R i > E
IRF R A AR

ON) R eSS EE o] DURIE— IR 7 A B -

A

KAEER 20 PORBAARMERYE - AIREHWEE R - BRBRHE: > BREER
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Breeding of a Japonica rice variety

‘Nandares No.20’"

Yang, C. C., R. K. Chen, B. C. Wu, Y. T. Liu and L. H. Hsu’

Abstract

Nandares No.20 (TN20), a japonica rice variety, was named and released in June, 2022. In the
advanced yield trials, the growth duration of this variety in the first and second crop season were
123 and 108 days, and with an average grain yield of 8,013 kg ha-1 and 3,612 kg ha-1, respectively.
TN20 has the characteristics of low amylase, larger grain size, and white rice has a translucent
milk-like appearance. The taste of rice is soft, elastic with light fragrance, especially cold rice.
TN20 also possessed low grain sprouting on-panicle and is suitable for mechanical harvesting, and
highly resistant to rice leaf blast disease [Pyricularia grisea (Cooke) Sacc.], but is susceptible to
panicle blast, bacterial leaf blight [Xanthomonas oryzae pv.oryzae (Ishiyama) Swings et al..], sheath
blight [Thanatephorus cucumeris A.B. (Grank) Donk] and planthopper [Nilaparvata lugens (Stal)].
Therefore, timely prevention practices during cultivation is necessary. On the other hand, TN20 is
sensitive to cold temperature at maturity stage, it is suggested that the transplanting time be early in
the second crop season to avoid chilling damage. This variety can increase the competitiveness of
rice industry in Taiwan.

What is already known on this subject?

The current low-amylose rice variety Nandares No.14 is very popular in the rice consumption
market, but the grain size is small, and the resistance to rice blast and lodging are still
unsatisfactory.

What are the new findings?

Nandares No.20 has the characteristics of low amylose, soft and sticky taste, great cold rice
taste, and has the characteristics of large grain, resistance to rice leaf blast, and elegant aroma
of rice.

What is the expected impact on this field?
This variety can increase the competitiveness of rice industry in Taiwan.
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