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Fig. 1. Pedigram of Chinese kale ‘Nandares No.1’
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Fig. 2. Breeding procedure of Chinese kale ‘Nandares No.1’
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Table 1. Time and location of the cultivation trial of Chinese kale ‘NanDARES No. 1’
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® 2. FrESVrHE AT lsERZ EEMIR

Table 2. Horticultural characteristics of newly developed Chinese kale hybrids in preliminary trial”

FIRE (2) PR (cm) AL (mm)

. . Plant weight Plant height Stem diameter
SR (%) — S —
Cultivarfline  gysy  OAER gy EKEE g, KRR
flooding flooding flooding

CK CK CK
treatmant treatmant treatmant

KH1093277 24.7+22° 125+14 186+14 129+11 079%13 57%1.0
KH1093278 284+3.0 141%13 263+15 139+10 09.1%+1.6 62+12
KH1093279 28.7+19 150%1.7 203+13 145+1.1 094%17 66%13
KH1093280 27.7%2.0 152%22 187%13 132%12 08514 67%12
KH1093281 234+19 13.0+25 17.7+1.8 123+10 074+1.1 51208
KH1093282 26.6+24 128+13 199+12 132408 079%13 57%1.0
KH1093283 27.3+26 112+17 196+15 11.9+1.1 085+14 50+0.8
KH1093284 242%22 114+14 19014 11812 074+11 66+13
KH1093285 23.5+2.1 155+15 181%14 127+12 07812 59%1.2
KH1093286 27.0+28  17.6£17 203+15 13.8+10 09.0f1.5 64%14
KH1093287 27.3+18  187%20 187+13 145+12 092%1.6 68%15
KH1093288 264+24  188%27 17.7£1.8 133%12 08.1%12 6.6%12
KH1093289 223+18 162%3.0 198+12 125+09 07312 54+09
KH1093290 253+23  159%1.6 199+15 11.8+12 07913 59+12
KH1093291 259425 13.9%+20 193+15 119+13 084%14 53%1.0
KH1093292 23.1+2.1 142%17 181%1.6 13.1209 073+12 5.0%09
KH1093293 293+25 17.8422 227+18 156+16 093%14 6.0%1.0
KH1093294 332+3.6 208%25 245+19 173+14 10718 6.6+12
KH1093295 33.6+22 227+3.0 244+17 184+16 10919 72%15
KH1093296 32.5+3.0 222+40 223%1.7 16115 100+16 72%16
KH1093297 27.9+24  188%45 21.0+23 146+19 08712 51+0.7
KH1093298 31.4+28 183%23 239+15 162+10 083%f14 6.0%1.0
KH1093299 32.1+3.1  141%29 240+18 139+15 10016 48%05
KH1093300 28.8%2.6 149%24 227+19 13.6+1.6 088%13 51208
KH1093301 30.9+27 323%26 255+19 261+21 11.0£18 125+23
=R
(KH1093302)
KH1093303 364+25 375%35 275+17 284+21 132425 14.1+28

359%3.6 36.0£3.0 276120 27.5+19 125%+23 133%25
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Table 2. Horticultural characteristics of newly developed Chinese kale hybrids in preliminary trial

(continued)

HFRE (g) PR (cm) AL (mm)

Plant weight Plant height Stem diameter
HE (%) pr—— pr—— —
Cultivarline g ~ (ONEE g KRR g, AKEE
flooding flooding flooding

CK CK CK

treatmant treatmant treatmant

KH1093304 35.1%3.1 38.1146 256*+1.6 265+t20 11.8+2.0 141126
KH1093305 29.2+24 335141 244+24 252124 102115 114119
KH1093306 33.6%3.0 33.0£2.8 27.1+1.6 265+t14 11.0+x18 125123
KH1093307 345132 30.7+3.5 272+19 256+19 11.8+2.0 11.8+2.0
KH1093308 30.3+2.8 31.0£29 26020 254120 102%1.5 11.0+1.8
174 32633 16.7£3.1 264%+18 184+2.0 11.5+23 075%1.5
E0E s 31.0+2.6 172+29 27.0+2.0 182+x19 11.0+x1.8 07.1%f1.3
CIEREHIA C1094F 7 H2 H s BRULHIA D 10948 H 14 H -
* Sowing date: Jul. 2, 2020, Harvest date: Aug. 14, 2020.

T PEE R fRE (n=20) -
¥ Means * SD. (n =20).

R 3. FrEVISm AL IR

Table 3. Horticultural characteristics of newly developed Chinese kale hybrids in preliminary trial

HPRE (2) PR (cm) FAE (mm)
o B Plant weight Plant height Stem diameter
R (%) = S —
flooding flooding flooding
CK CK CK
treatmant treatmant treatmant

KH1093301 11.9+22° 14.0+39 188%2.0 202+26 58%08 7.6%1.1
2 158
(KH1093302)
KH1093303 20.1+1.4° 247+46 239%15 260+26 7.8%04. 104+1.30
KH1093304 18.1+3.4° 27.8+69 19.1+15 212424 70207  9.8+0.8
KH1093305 93+12° 118+23 161%38 18.0+3.6 52%04 62%16
KH1093306 15.9+29° 15.0+24 227+1.1 213+07 64%09  8.0%0.7
KH1093307 172+3.7  74+44 229+21 165+22 7.0+07 58%13
KH1093308 11.0+23  88+28 20.0%24 160%26 5000 64+1.1

194+£29" 195+£3.0 241123 238%2.0 7.610.9 881 1.3

174 144+36  88+32 21.0%f19 179124 76%1.1 8.0t 1.6
FE 120+ 1.9 93+26 226+24 185120 6.0%1.2 7.6+ 1.1

CHEEHET INAESHI6H s SRIGHEF: INMFETHSH -
* Sowing date: May 16, 2022, Harvest date: Jul. 5, 2022.
VOPHE AR (n=24) ¢

¥ Means £ SD. (n = 24).
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BEREMLRE MUK Z WA B > e SUAEGETE R R - AR R T
e NEET 20 ZAMBNETEL « SR amaEEE R (R 4) 0 8 (el 2 SR A B (R
HIRTE <174 R FA - SR e R i 2 B i A AR OB T (CER ) AIEA
‘KH1093301° ~ “ZIF5 1 95 (KH1093302) ~ ‘KH1093304° % ‘KH1093308" % 4 (it 2 B85 7
AN B SFE <1747 K 32 -

R4 TrEEWISn RS 2 B AT
Table 4. Comparison of sensory evaluation of newly developed Chinese kale hybrids in
preliminary trial”

oot (%) 1 TR O
Cultivar/line bitterness Sweetness Texture
KH1093301 1.2b" 1.6 ab 2.1a

(Kﬁ%ggﬁz) 1.2b" 1.7a 2.1a
KH1093303 1.4b" 1.4 ab 1.8 abc
KH1093304 1.2b" 1.4 ab 2.1a
KH1093305 140" 1.4 ab 1.9 ab
KH1093306 120" 1.3 ab 1.8 abc
KH1093307 1.2b" 1.5 ab 1.9 ab
KH1093308 1.1b 1.3 ab 22a
174 2.0a" 1.3 ab 1.4 be
E=) 2.3a" 1.1b 13c¢
* HERRLUB7KE3 & » BUROKAROKZ 193 30 7 -

” Plants after washing, blanch them in boiling water for 1 minute and 30 seconds.

VAR 1 R 2 R - 3 RfRE -

¥ Bitterness, 1 means not bitter, 2 means slightly bitter, and 3 means very bitter.

" EHTRAEE ¢ 1 ReREH ~ 2 Rl - 3 B IRt -

* Sweetness, 1 means not sweet, 2 means slightly sweet, and 3 means very sweet.

Y CIPERRAE 1 By ~ 2 Ryl ~ 3 Rydifiz, -

¥ Texture, 1 means revolting, 2 means commom, and 3 means delectable.

VBB RN R/ NEE MR > BT EAMEETEEEE - 1E 5% BEREKETORE
HEMER -

" Means within the column followed by different letters were significantly different at 5% level by
Fisher's LSD.

ENEEBERESSE - MR M5 R EWRREE R RIBAREGEGE R -
B R S E - A - & RE9s HE e taE B E BRI > 515 ‘KH1093301° ~ &
FF 1 5% (KH1093302) ~ ‘KH1093303° K ‘KH1093304° 25 4 {[& 5 21T = 4t B
=~ SfRARERER
R A H =i Ry 33,6 £4.2°C » BB 5y 26.0 £3.3°C » FEAL&ERAIFE 5-1 -
5-2 FiR - AEARE/KEIRAE A > 2R 1 9% (KH1093302) ~ ‘KH1093303” Jz ‘KH1093304
HY S BRPREE I E 3 20 78 o FEAE/KERFEAA T > “KH1093301° ~ “ZFF 1 5% (KH1093302)
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‘KH1093303" & ‘KH1093304” () P-4 R EES#E8 20 57 - Horh 2R 1 58 (31.7 50 ) &
<1747 (17.5 58 ) B 323 (154 52)

% 5-1. FrEESun AL EEMIR

Table 5-1. Horticultural characteristics of newly developed Chinese kale hybrids in advanced trial

HIRE (g) PR (cm) A (mm)
Plant weight Plant height Stem diameter
HE (%) pr—— pr—— —
Cultivar/ine  pazy ~ (ONEER g KRR g, AKEE
flooding flooding flooding
CK CK CK
treatmant treatmant treatmant

KH1093301 17.0%£2.0° 22.8%4.6 222+29 244%+30 19.6%f12 225%3.1

EL RN
(KH1093302)

KH1093303 21.1£3.5 20.8145 26.0%f35 267%26 214%26 22.1%45

23.1%3.1 31.7+46 25425 30316 224+12 231122

KH1093304 21.7+4.2 22.8£32 225422 235+£31 21.0%25 21.1%29

174 183+4.4 17.5+£25 26029 241+39 188+23 221120
£ 16.7£3.9 154+£27 248+3.0 221+15 18.6+28 224124

CREEHW IMFETHAH S BRGEBT HITEIH IS H -
* Sowing date: Jul. 4, 2022, Harvest date: Aug. 12, 2022.

T PHE £ FEERZE (n=16)

¥ Means + SD. (n = 16).

R 5-2. FrEEESun ARG 2 EEMIR

Table 5-2. Horticultural characteristics of newly developed Chinese kale hybrids in advanced trial

& (cm) HEH Bfil & (mm) AL (mm)
(%) Stem length Number of leaves Internode length Stem diameter
[nin} SR N N N N
Culivarline gz LA gy TUREIE gy URER gy IR
CK ooding CK ooding CK ooding CK ooding
treatmant treatmant treatmant treatmant

KH1093301 9.9+0.3” 11.0x1.8 6.0%0.8 6.8+05 199+45 182+t24 7.710.7 84%0.7

=R 15
(Ki%%?ﬁm 129+1.1" 16522 73+05 83%+05 23.1+38 265+46 7.8+03 10.0+0.7
KH1093303 132%2.3" 14020 69%0.6 7.0t07 240+48 253+56 84106 8.0%0.7
KH1093304 11.0£1.5 11.8%2.0 6908 69%1.1 204%4.0 18.1£50 84+07 9.0%06

174 11.5£23 113%£1.1 6105 63%05 199+45 258+24 84+1.1 9.1%06

E R 126£22" 115214 7.1206 6.6x08 213+46 264+30 80+0.7 7.5%0.7

CREEHW INFETHAH S BRIGEBT HHTEIH 15 H -
* Sowing date: Jul. 4, 2022, Harvest date: Aug. 12, 2022.

T PHE £ FEERZE (n=16) -

¥ Means + SD. (n = 16).
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‘KH1093301" /1 ‘KH1093304" BYFRIE A » (HEZ/ N 2 158 (KH1093302) -
EEbEE > ‘KH1093301° ~ “ZEF 1 58 (KH1093302) 1 353 ik s B8 A0 ‘KH1093304
I 174 > 1 ‘KH1093303" HyRk = EEIE /N 224 » (EZEAEILEL > "KH1093301” ~ “E&
B 198 (KH1093302) ~ ‘KH1093303° ~ ‘KH1093304" K ‘174> 25 5 [l ik & 2 B R fe
FEE G H 174 IEEREZ AN S - (i RILE - ‘KH1093301° AYEIHRRA
HE RN Zm 1 9% (KH1093302) Ko HA A - (HER <F203 MR 25 - B0 » 2
FA 1 5% (KH1093302) HY3EEE % > B KT ATA HAt T 2 5 5 I S > ‘KH1093301°
‘KH1093303" Jz ‘KH1093304° HY BE 80 1 81 2 Kt 174 e 328 - FEF KRR
‘KH1093301° ~ ‘2 F4 1 98 (KH1093302) K ‘KH1093303" %4 % A 7 ‘KH1093304" F
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174> > {H “ZZF5 1 98 (KH1093302) £ 324 i i o T 5 &R ‘KH1093301°
IS TR R B R EA AT A db 2 M08 I an > <= m 1 9% (KH1093302) 1
‘KH1093304 (VEES FLBEANY <1747 Je 323 -

R 6. FrEEWTAnA 111 4F 8 ~ 9 AN 2R iR e e st e 2 I IR 7
Table 6. Horticultural characteristics of newly developed Chinese kale hybrids in regional trial at
Jiangjun District, Tainan City from Aug. to Sep., 2022

HPRE  PRE S ¥ HiffR  EH EHE ESH
nnfe (%) (8) (cm) (cm) (mm)  (mm) Number (cm) (cm)
Cultivar/line  Plant Plant Plant Stem  Internode of Leaf Leaf
weight  width height diameter length  leaves  length width

KH1093301 609a” 27.0b 27.6ab 133ab 14.0a 6.6b 147b 15.7a

=7 1 5%
(KH1093302)

59.5a" 293a 27.7ab 133 ab 9.1b 7.8a 154ab 14.7b

KH1093303 504b" 257c¢ 263b 13.7 ab 7.1bc  6.8Db 146b 143 be
KH1093304 53.8ab 27.7b 232c 13.4 ab 7.1bc  6.8b 13.7¢ 14.7b

174 437 ¢ 257¢ 23.6¢c 145a 4.1c 5.6c¢ 13.5¢ 14.0¢c
ey 472bc 237d 29.1a 129b 11.1 ab 57¢ 159a 139¢

CREMEEHEA 11 E8 H 18 H 5 BRUGHIA 11149 H 26 H -

“ Sowing date: Aug. 18, 2022, Harvest date: Sep. 26, 2022.

VB BE TR/ NEE AR - G EAMHETF R TEIE - 1 5% BIEKE T R ER
EFMER -

¥ Means within the column followed by different letters were significantly different at 5% level by
Fisher's LSD.

SGrais > 2 15 (KH1093302) fEHRE ~ PRe ~ BB ESTEIER ERE
W FERIEAE BRI R R RO - BURHAERILE - BARENERMT - @
EEERERBEANHELES & BHGEMRERINMEE - FrhlEE S IRLE <174 K
SR AMEE > E=R 15 (KH1093302) fE R ZHEHS MR EERIVDBEAES > BUR
HHAE Ry (B R 20T -

R E H 2 BREMTEREUR (R 7) > et A GBHEEEEE - Al
R FMZE N EET 20 ZiRBIEFED © stEHEark ~ Sk - BV R EUES 4 70 o SRET
EE - <2 1 57 (KH1093302) HYETRE (R - BEERFY KH1093303” ~ 174” Je 234 - H
B ‘KH1093301° F1 ‘KH1093304° EfHZE 7252 - SHERFEEL - 2=/ 1 9% (KH1093302) F3IH
o B S KH1093303” ~ <1747 Jz 2204 > {HEL ‘KH1093301” fz ‘KH1093304° 4
BEAAR - FOMETTE > KH1093301 ~ <21 1 5% (KH1093302) Kz ‘KH1093304” $=3H
R BEE S 174 R SR o (R 0 B 18R (KH1093302) Al ‘KH1093303
HY SRR > BEE SN (1747 F S > (HEL ‘'KH1093301 fEEHE 25 -

‘R 190 (KH1093302) fEEIRERAR ~ Btk « B OV S R Ui S IR MR
TIGRIFER » BRHANE FRAREES -
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R 7. FFENA A8 ~ 9 AR EE R E RS 2 B et
Table 7. Comparison of sensory evaluation of newly developed Chinese kale hybrids in regional
trial at Jiangjun District, Tainan City from Aug. to Sep., 2022

mnfE (%) ik i O mE"
Cultivar/line bitterness Sweetness Texture Color
KH1093301 1.7b" 1.9 ab 2.1 ab 2.2 ab
(5%913?52) l.lc 2.0a 2.2 ab 23a
KH1093303 2.1 ab 1.6b 1.9b 23a
KH1093304 1.3 be 1.9 ab 23a 2.0b
174 2.2a" 1.2¢ l4dc 1.7¢
2 222" 1.6b 1.5¢ 1.9 be

CHEARDUEKSEFHE » DUBZKAROKZ 153 30§ -

” Plants after washing, blanch them in boiling water for 1 minute and 30 seconds.
VEDRERAE ¢ 1 BT~ 2 Rl ~ 3 B e

¥ Bitterness, 1 means not bitter, 2 means slightly bitter, and 3 means very bitter.

" EHTRAEE ¢ 1 ReREE ~ 2 RefulEt - 3 BfREt -

* Sweetness, 1 means not sweet, 2 means slightly sweet, and 3 means very sweet.

Y CIPERRAE 1 By ~ 2 Ryl ~ 3 Rtz -

¥ Texture, 1 means revolting, 2 means commom, and 3 means delectable.

VBRI ¢ 1 RIEAR ~ 2 Rokk 3 Roffrdk

¥ Color, 1 means dark green, 2 means green, and 3 means bright green.

CEBEEN R/ NEE SRR - G EAMHETFRIIE - 1 5% BIEOKEE N ORE
HEMER -

" Means within the column followed by different letters were significantly different at 5% level by
Fisher's LSD.

F o~ EEEZ 11 ~RE 1 BREERTE
(—) ZrE R EERE

R AR S H i =i By 26.3 £ 6.0°C » (I A 16.0 £ 3.7°C - H Rk bS5
GEIREUR (2 8) 0 JEHIMREELLES » 2R 1 5% (KH1093302) (65.2 g) Sz ‘KH1093303°
(62.0 g) BEEE AR ‘KH1093304° (50.3 ) ~ “174° (50.4 ) & 4 (51.7 g) - 1EHKiliE
Fh#s » ‘“Zrg 1 5% (KH1093302) K ‘KH1093303° #ilE B a2 A0 ‘KH1093304° (19.9
cm) ~ ‘174> (21.3 cm) & ‘323 (20.9 cm) o EHEEEEE ) ZEF 1 95 (KH1093302)
(29.1 cm) 75 0 HEEE SRS ‘KH1093303° (27.5 cm) ~ ‘KH1093304° (26.4 cm) ~ <174
(27.0 cm) J 3 (245 cm) o (FE LML E > 2= 1 58 (KH1093302) (12.9 mm)
K KH1093303° (12.4 mm) R4 <1747 (14.0 mm) » {H B4 /N A I8 G A8 <1747 (14.0
mm) »{H “ZEF 1 5% (KH1093302) & ‘KH1093303 KK B EEZ AR ‘KH1093304° (10.8
mm) &z ‘Z5E (11.1 mm) o

EEIREEREE - <ZFg 198 (KH1093302) (7.8 mm) ~ ‘KH1093303” (10.8 mm) K
‘KH1093304° (7.6 mm) By BEE A AR SR <1747 (2.6 mm) fz ‘22738 (5.0 mm) » (£3
Hibbi#z - 2 1 9% (KH1093302) 7% » B3 S Hfin 2 SO iRt - (FES &

12
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bz - 2R 1 5% (KH1093302) (15.1 cm) FEH &EZ /N ‘KH1093303” (16.4 cm) Kz
FEE (16.8 cm) » {H “ZFg 1 98 (KH1093302) ~ ‘KH1093303° J 2% 55 3 HifE >~
B BRI ANY KH1093304° (14.3 cm) & <174’ (12.7 cm) - {FEEGE RS » <EET |
58> (KH1093302) (15.6 cm) & ‘KH1093303’ (15.2 cm) 7 #5284 7 ‘KH1093304°
(143 ¢cm) ~ ‘174’ (13.6 cm) Jz 33 (13.2 ¢cm) ©

GRBURE - ER 157 (KH1093302) fEBRRREE ~ PR ~ EERES T EIER L
HRBUES » LHALFEMRE Riks DEERE - BnHAERNESE ) mEAHA

s -

* 8. FFERNTAA LLAE 11 ~ 12 AR R i E st 2 IR 7
Table 8. Horticultural characteristics of newly developed Chinese kale hybrids in regional trial at
Jiangjun District, Tainan City from Nov. to Dec., 2022

BrkE  MRiE HRe B fiER Bl ESR SR

w2 ) (8) (cm) (cm) (mm)  (mm) Number (cm) (cm)
Cultivar/line  Plant Plant Plant Stem Internode of Leaf Leaf
weight  width height diameter length  leaves  length width

2 198 y
(KH1093302) 65.2a 234b 29.1a 129b 7.8b 7.8 a 151b 156a

KH1093303 62.0a" 255a 275b 1240 103 a 6.1b 164a 152ab

KH1093304 50.3b" 199c¢ 264bc 10.8c¢ 7.6b 5.6b 143c 143D

174 504b°  213c¢ 27.0b 14.0a 2.6d 5.6b 127d  13.6¢
g 517" 209c¢c 245¢c¢ 11.1¢ 5.0c 6.0b 16.8a 13.2c

CREEHFA 1LFE L H IS H S BRUGHB : 1A 12 H29H -

* Sowing date: Nov. 15, 2022, Harvest date: Dec. 29, 2022.

VB BETEN R/ NEE AR - BT T EAMEEFRIEE - 1E 5% BIE KR N oRE
HEMER -

¥ Means within the column followed by different letters were significantly different at 5% level by
Fisher's LSD.

(&) ZEEmEEERAE

R AR S H im0 By 25.8 £5.9C » RSB By 16.1 £3.9°C - HEHES B
GEREUR (F£9) > [CEEMRELLE > <2 1 9% (KH1093302) (102.6 g) B AL 1747
(92.1 g) Fr ZE (82.9 g) » 1fi ‘KH1093303 (94.9 g) fil ‘KH1093304" (96.6 g) HIj{& &
ERIA R o (ERIELLEL - Z R 157 (KH1093302) (29.8 cm) ~ ‘KH1093303° (30.0
cm) fz ‘KH1093304° (30.4 cm) FEEZE AL <1747 (27.1 cm) J ‘Z2$ (26.3 cm) © fE£F
S 0 EE 1 9% (KH1093302) (40.2 cm) S35 <1747 (36.0 cm) ~ ‘KH1093303°
(41.1 cm) J% 224 (40.1 cm) FHBL - (HfE 2R 198 (KH1093302) ~ ‘KH1093303° J7 32
3 N (&) BRSBTS R EIESRE <174 (36.0 cm) - (EERLLE - EFE 1 57
(KH1093302) (16.2 mm) ~ ‘KH1093303’ (16.0 mm) ~ ‘KH1093304’ (16.1.7 mm) & ‘32
A (16.5 mm) 55 4 [pfi (£ ) 2 SEIEBE A > (H BB/ NN EIRGLTE <1747 (213

13
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mm) o {EEARERELLE: > 2R 1 98 (KH1093302) (27.6 mm) Z4Z/NA KH1093303
(29.3 mm) > {H AR ‘KH1093304° (21.1 mm) ~ ‘174’ (17.0 mm) Kz ‘Z$E (20.8 mm) o
TR e E= R 157 (KH1093302) (8.6) B2 ‘KH1093304” (8.6) MH[A] - 9 8IE %10
‘174 (6.6) Jz ‘FH (7.0) - fEE G EELE - “EF 1 5% (KH1093302) (19.0 cm) 8
‘KH1093303° (19.3 cm) J& ‘KH1093304° (19.5 cm) fEEHE 75 5 » HETE A 174 (17.9
cm) - FEEGELE » ZFE 1 98 (KH1093302) (19.0 cm) ~ “KH1093303° (19.3 cm)
‘KH1093304’ (19.5 cm) Jz <174” (17.9 em) % 4 [l ( & ) ZHE S REEIE LR - H
% “Zm 1 9% (KH1093302) J 174 TG REZ/NA F23 (21.4 em) - FEHHEE
B0 “EE 1 5% (KH1093302) (15.7 cm) B ‘KH1093303° (16.1 cm) K 24 (15.9 cm)
FEIE - (EHEEE/ N ‘KH1093304° (17.2 cm) K <174 (17.2 cm) ©

9. FESNmA& LA 11 AF] 112 4 1 et R EEsstn s EErER
Table 9. Horticultural characteristics of newly developed Chinese kale hybrids in regional trial at
Jiali District, Tainan City from Nov., 2022 to Jan., 2023

FrkE MR ke B SR El ESR O ¥ESH

nnfE (%) (8) (cm) (cm) (mm)  (mm) Number  (cm) (cm)
Cultivar/line  Plant Plant Plant Stem  Internode of Leaf Leaf
weight  width height diameter length  leaves  length width
2r 158 y
(KH1093302) 102.6a> 29.8a 402a 162b  27.6b 86a 19.0b 15.7b

KH1093303 949ab 30.0a 4l.1a 16.0b 293a 8la 193ab 16.1b
KH1093304 96.6ab 304a 37.7ab 16.1b 2l.1c 8.6a 19.5ab 172a

174 92.1b  27.1b 36.0b 213 a 17.0d 6.6b 179b 172 a
2% 829c 263b 40.1a 16.5b  208c¢ 70b 214a 1590

CREERCIFE N HISH S BRREE 121 H3H -

* Sowing date: Nov. 15, 2022, Harvest date: Jan. 3, 2023.

VBB R/ NEEE AR NS - T EAMEEFRAEE - 1E 5% BIE KR N RE
HIEEAER

¥ Means within the column followed by different letters were significantly different at 5% level by
Fisher's LSD.

HALEIN S 2 1 5% (KH1093302) fEBEMREE ~ Mhisr ~ BERCFIAMGR RRIY
B > BEEENHRGE 174 K 38 > DHEHEEE RERTmRAZY > 5H
T HATHEBSE BRI - SEEAIE 2 157 (KH1093302) fE5fks K
EHEERS T ESRES

TERR IR E H Z BRe e A BTN (£ 10) » et T A RBGEEEE - A
RBE R ST BT 20 AT BhETih o srER A TELE ~ BHUR RO S 3 18 - 82N
5B GRE (&) FETEE ~ SR RO MERTILAE R SMEEE A R HkaL
“EF 157 (KH1093302) K ‘KH1093304° AT RSEAR By 1.1 - B ‘KH1093303° (1.5)
Fe gL E > BURHEREE o FEEHREEEL S 0 ‘KH1093304” HYFHBR 4R R 1.9 »
5 IS A BRI P S e+ T ZERE 1 5% (KH1093302) HYEHERZEAR My 1.6 - RILE

14
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B VT 2R 198 (KH1093302) K2 ‘KH1093304° Y554k 5 2.3 » =2 <174
(2.1) » BURH B MEEE -

GakE 0 2 198 (KH1093302) 7EE R ~ SR R L1k = TRFE AR R
RAF - FrRlRAERHR R 7 T AR BRI -

100 FRESHTan A 111 4R 11 HE 12 4 1 AREf i EEE S 2 ErE T
Table 10. Comparison of sensory evaluation of newly developed Chinese kale hybrids in regional
trial at Jiali District, Tainan City from Nov., 2022 to Jan., 2023

o (%) ik B O
Cultivar/line bitterness Sweetness Texture
(Kiﬁgggiﬁz) l.1a" 1.6a 23a
KH1093303 1.5a" 1.7a 22a
KH1093304 1.1a" 1.9a 23a
174 14a" 1.5a 2.1a
£ 4 1.3a" l5a 22a

C HERRLUBZKE3 & » BUROKAROKZ 193 30 7 -

” Plants after washing, blanch them in boiling water for 1 minute and 30 seconds.
VEIREEAE 1 BT 2 Rl ~ 3 RfRE o

¥ Bitterness, 1 means not bitter, 2 means slightly bitter, and 3 means very bitter.

*EHBRAEAE ¢ 1 Ry - 2 Rl - 3 RRE -

* Sweetness, 1 means not sweet, 2 means slightly sweet, and 3 means very sweet.

Y CIPERRAE 1 By ~ 2 Ryl ~ 3 Rydiiz, -

¥ Texture, 1 means revolting, 2 means commom, and 3 means delectable.

VEBEEN R/ NEE SRR - G EAMHE TR IE - 1 5% BIEKEE N oRE
HEMEER -

" Means within the column followed by different letters were significantly different at 5% level by
Fisher's LSD.

75~ TELRE RIE 2 M2t 4 15T d

AERGEREUR (R 11-1-1122) HEERERET > 2/ 198 (KH1093302) &1
R IEEMRE - PRIE - MRS B R FEETER - RS R EERE MR F I
A5 H 2R 157 (KH1093302) FYFEP R (2.7 £ 1.2 cm) BIZE AL FF (27.3 £ 6.5
cm) o 7E 35/30°CERIE T » WOALAEAE FaftMik FIEAszE 5 - (H <2Zrd 1 9% (KH1093302)
AME M EFRE CHME EFK184£28cme. L4035 CHE T » &/ 1 57
(KH1093302) FYEEREEE (20.3 £ 1.6 g) AHA Fh# (13.1 £2.0 g) » EUHEERR (7.0 £ 0.6 cm)
AT ZEE (5.0 £ 0.4 cm) > HIEFRIE ~ #RS ~ F& - FEEETSERIERE MR FiwA
HER -

A E i 2R 197 (KH1093302) £E=Df R T (40/35°C ) A EHFH
ERESS R R AR R E RS FIEN R TE R - 280 > R R
BT (BHRZE R 3530°C ) » FiinfEfI RS s A RN 25 - BEUR 2/ 157
(KH1093302) "] A7 s S ER R TR - BAMEMEERET) -
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2 11-1. FRESHTaAE A [E)D5 S R i AN e At el < B MR
Table 11-1. Horticultural characteristics of newly developed Chinese kale Cultivar in heat-tolerant
and flood-tolerant trial under different temperature treatment

- e R P Pl feFF
Treatment Cultivar (2) . (cm). (cm) . .(cm)
Plant weight Plant width Plant height ~ Panicle length

B =g 158 30.0%£5.4 214135 244*14 27112

it g 272%52 19.1£1.8 22.7%3.5 273165
LR =g 1598 24.614.0 20.6%2.5 19.8%1.6 —
35/30°C g 226123 21.3%15 25.1%£1.2 184+£2.38
LR =g 1598 20.3%1.6 204109 16.8+1.2 —
40/35C B 13.1+£2.0 17.8%2.1 174122 2.710.6

CREMEHIEH 1341 A8 H s BRURHER - 11342 H 26 H -
“ Sowing date: Jan. 8, 2024, Harvest date: Feb. 26, 2023.

% 112 FrEairanfE A [F)R B i N5 s P At e iR
Table 11-2. Horticultural characteristics of newly developed Chinese kale Cultivar in heat-tolerant
and flood-tolerant trial under different temperature treatment

TERR FA
wE e RRew o sy

Treatment Cultivar Stem length Stem diameter Internode length Number of leaves
5H 2 197 169122 9.910.7 20.3+£35 74105
i e 12.1£2.6 91105 16.6+£3.7 6.610.5
4B 2 157 15.8+1.1 7.810.8 15.1£5.0 7.810.4
35/30°C £ 192+2.4 7.810.5 19.2+3.1 6.810.4
A4 E5E 2 1 57 104£0.9 7.010.6 11.4%0.8 6.410.5
40/35°C £ 9.712.0 50104 174%6.1 54109

CHRREHEA 13 FE T H 8 H  BRUGHET 113 F2 H 26 H -
* Sowing date: Jan. 8, 2024, Harvest date: Feb. 26, 2023.

R

Fring ‘KH1093302" FEAE 111 1% 7 WJ4Rbn 2 Eiatin R mdfuim 2 bty - 104K 2 X
@i E > WAE MBS - BURHTG & ‘KH1093302” fit#4 - £ 2 - HERESEE
AR ~ R ERFH PSR 1747 REIR TR SR o ARG E A BT VN
Rtk R AR ~ HE RS - SOl R ORI B > Ahngkan# RIrEs
EERE 19 B 113 4E 8 AfRHIEY iR RS - R A AN E B RS B
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JIEE =R 9T ZEO REEEGTEMD > B T ERAREYS ) KT EERAEH
FE5 ) TRUSHETTHE R - R ER SRR SR SRR CEER S
fF » SE—OFE B R B A -

5| F3ZRK

1. GRAESE « 1998 « EEFEIERETEMEN R © 35-53 « +FfeRlg R EE R g5
(TRENE - ZEHTER) - ZEEAEEREN RBSRED -

2. ESEHENEE - 2023 o B E AR https://agr.afa.gov.tw/afa/afa_frame.jsp °

3. FEEL - BREERS - 2011 - EAFTEER LI 20 197 B - 2R EEEN RIS ER
113 2 11-22 -

4. $EEEE - FEBL - 2019 - EEWAFELE GF 2 58 5k - EREEEN RS E
¥ 142 1 37-49 -

5. HEHE ~ T - BRFEETE < 2020 o MREAVRAEER 3L T ZEEIUSE  iE Y B - ZrEEE
RSt 75 1 1-12

6. FAEBAE EMEYERE — a8 mE BN E R E - 2024 - https://consumer.fda.gov.tw/
Food/tfndDetail.aspx?nodelD=178&f=0&id=514 -

7. EEEEHG - MRRIHG - 0K - 2019 - FREMN AL IEEE S o GUEREIEIATT 68(4) 1 293-304 -

8. ZEEEMS ~ MREEE ~ E=OR - HETRE - 2021 - BERITRES AL AEELLL 1 SR ARG - BIERSE
22 70(4) : 243-252 <
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Breeding of a heat-tolerant Chinese kale cultivar

‘Nandares No.1""'

Peng, J. C., M. H. Hsieh and G. R. Chiou’

Abstract

Chinese kale (Nandares No.l), released by Tainan District Agricultural Research and
Extension Station in August, 2024, is a F1-hybrid variety bred with heat tolerance as its main trait.
According to the results of comparative and regional trails, new cultivar ‘Nandares No.1’ features
heat tolerance, flooding tolerance, and nonoccurrence of bolting in summer cultivation. Also, it has
greater plant weight than that of the comparison cultivar and the leaves have sweet tastes and good
Texture. With good horticultural traits in regional trials of organic vegetable farms, this cultivar
showed its adaptability in both open fields and screen houses of organic culture which has potential
to be a new choice of stable yield for vegetable growers in warm weather.

What is already known on this subject?

The current cultivar of Chinese kale has problems in summer cultivation that the leaves usually
turn yellow after harvest. In addition, the summer weather is often unstable such as rainstorms,
which cause damages to vegetable production.

What are the new findings?

The new cultivar of Chinese kale was developed from the cross breeding between commercial
cultivar and seeds kept by the farmer. It has characteristics of heat tolerance, flooding tolerance
and nonoccurrence of bolting in summer, also, the leaves have sweet tastes and good crispness.

What is the expected impact on this field?

The new heat-tolerant Chinese kale cultivar ‘Nandares No.1’ is suitable for organic vegetable
production in warm season. Therefore, growers have another stable yield choice in summer.

Key words: Chinese kale, Heat tolerance, Breeding, Organic culture
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