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GEBR 03 2 SRS TEIFE LY 5,080 £ 160 A HE @ o SRIER4EER [ 52 > fil il = TESERE AT B
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494581 +1.99% ~ FHH (43524 30.74 £ 1.08% ~ SH3ELY 23.44 +0.94%) o Eopdpiuf =T8> By
HEEERIM - BB HSELS BN EEFAEERRE - (555 O SR &L
2,250 ~ 2,400 /N EE ~ B 349 1,500 ~ 1,600 /A - JHSERIZY 1,150 ~ 1,250 /A < iR
GEER A BN EE A B EMRMSAUERE 51% ~ HRBPKETZY 24%° -

RIBAEMER S > NEETR OS2 BAAE TR 1 5% R 75 55 — (5 > [EIEB A H 5208 (Brassica
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Table 1. Breeding procedure of non-heading Chinese cabbage ‘NanDARES No.4’

EBiE kB HA EERTR Uk 2 B
1. HZZRBE K 97 ~ 104 E L& B AR
TR s T
2. A HE 103 ~ 104 FEFeA R TTAD
TR T B R
AR MRS
3. ARG 104 ~ 105 FEFeA R TTAD 3 fhZ (fE) > RCBD > 3 &
4. @IS 105 ~ 106 Er T EHE
R TR E S
5. MEAR b E A 105 ~ 106 FETeAE TN 3 fhZ (fE) > RCBD > 3 &
P TRFE &

M T A

— ~ BmRLLEGER
(—) A b W) ahat e
1AL ¢ 104 SR EER I HESC Y 15 (Bl & DARGE AR T 55 ) R
T -
2. BT A RAETEE 104 4F 6 H 1 HEBER 128 /8788 > #BfET% 12 RIS H
] > HEHER T2 EEET > —EE > AT 1 AR BER36 AR > 7171 >
TTHREE 12 297 x 12 257 » /N&HEE 1 FITAR » B—mAEHE 56 4 BB1E1%
25 REFRUL 30 #RFFE - EHIMS REER - IEREEZER -
(Z) f A E dhatha
1. st i - (e e “GT79-141 ~<G179-209° ~“G199-209° ~G209-199°
‘G210-190> ~ *G79-216* ~ *G199-216 ( ZFd 4 57 )’ Kz ‘G209-216" 55 8 {[ it % Fy it
SR > SUAM RSB ek AR T 2Rk 1 58 ) M AN S ErEELE T2
I ) Ryt S
2. RERELET A EIEE ¢ 104 427 A 27 HIBRER 128 /870 - #EfER 12 REEHEH
> HEHRERGE 2 BT —ER > BEEHE 1 AR BER 36 AR > 7171 -
TTIREE 12 A5 x 12 2457 » /N&EAITE 5 AR - B—mA%HE 280 t - #ihi&
25 RA&ERUL 100 BRFEEE - RIS ~ BRE - RS > EREKER S STREEKER
o WAEHERRLERBGHEEEHMEE ) EREE (BMEEEZL a b
B ) > {4 MINOTA Chroma Meter CR-221 A7 {5 2 ke 2 EHEE 2 55 =
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ENE Emﬁffﬂ% S~ TR E A EE BRI RIBAXR RS
R BEEREEIIERN 40 AW 2 mERE - 51 ‘G79-141 ~ ‘G179-209” -
‘G199-209’ “G209-199’ +G210-190” ~*G79-216 (ZFG45%) ~*G199-216 (EZFF4 5% )
e ‘G209-216> 5 8 (] 2 T = 4R

2. REEROE T AEVSEAS 2 EEMER
Table 2. Horticultural characteristics of newly developed non-heading Chinese cabbage hybrids in
preliminary trial”

nnfeE (%) R = " o= ¥ R DU .
Cultivar/line  Plant weight Plant height Stem length - TR

Foliage attitude, Petiole,

TEOEERE OHT BERE o PERE g lef color

(8) (sd) (cm)  (sd) (sd)
G79-141 51.1 4.7 15.4 0.7 1.3 0.1 FERVAN 1
G118-197 317 3.8 143 0.7 1.3 0.1 ST BN k4R
G119-198 345 4.7 13.3 1.4 1.1 0.2 KT B - 4%
G141-79 35.5 3.7 13.8 0.9 1.0 0.1 FERVARN 1 35S
G179-118  32.8 3.6 13.8 0.6 1.4 0.1 BT B R4
G179-209  42.8 4.1 15.8 0.7 1.1 0.2 VA
G198-119 299 3.0 143 0.5 12 0.1 ST B 4%
G199-119  30.8 3.3 13.4 1.3 1.0 0.1 KT ERE - 4%
(ZF45%)
G199-209  48.5 5.3 16.7 0.7 1.1 0.2 ERVAN
G209-199  40.8 3.4 16.0 0.7 1.3 0.1 ET - EAE - 4%
G210-190  41.0 3.6 16.0 0.6 1.3 0.1 ERAE Z%
G79-216 420 47 22.1 0.9 1.1 0.1 ST~ A A%
G199-216 565 5.7 22.0 1.0 1.0 0.1 SHRETL - ZEfE sk
G209-216  50.5 5.8 24.1 1.1 1.1 0.2 T~ ZEE ;%Z%
G216-79 20.2 2.5 21.6 0.8 1.1 0.1 ST~ A A%
2531 54.6 42 17.5 0.6 1.7 0.2 ET - EAE - 4%

THREREHE 1046 A1 H EEHE 1046 A 12 H  FREHSI 104 H7H3 H -
" Sowing date: Jun. 1, 2015, Transplanting date: Jun. 12, 2015, Harvest date: Jul. 3, 2015.

(Z) fn A b 4R

PSR ANZR 3 For » Sl @ E I EARE S 40 AETE S [Ein %k Hf

‘G79-141 J ‘G209-216" REE Y 50 A5 » HIFEZ SN T 2% 1 9% K& 5%
THIELTE - BREEA G79-216 ~ ‘G199-216 ( 2 4 98 ) K ‘G209-216° i{:f_m:r
ZER 25 Ay HEE SN EeR R R R E IR SE © SEIIEE REIRERED
‘G199-209° IR STE T 4500% ) R HEOHEME SR R EREFE > ARRER
KEERE > EH Iﬁbfifﬁ%fﬁ% IPN=pZnit] (Lab) HEHER GRNINE » HAFE
EEHECNERE > b E (b KFEEEH b RREABEE SR ) BUREL
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‘G79-216> ~ ‘G199-216 (Z R 4 5% ) K ‘G209-216* K +b {H > HIGMEH 15 DUF
R RPN HER AL S S R il - RS REZ = a R ECE R > it
HERIE BB (0 2 s (e PR A

3. REERETE ATl BEMR
Table 3. Horticultural characteristics of newly developed non-heading Chinese cabbage hybrids in
advanced trial’

mid () HbE ke HE &R EfifE B 4L/4%k B/ e
Cultivar/line Plant  Plant  Plant  Stem Number &/ Lightness [G{E [G{E
weight height width length fleaves Internode @) Red/  Blue/

(2) (cm) (cm) (cm) length green yellow

(mm) value value
(a) (b)
G79-G141 53.9 21.0 25.3 23 10.7 2.2 40.2  -12.5 224
G179-G209  30.1 23.0 16.0 2.0 10.0 2.0 39.0 -11.0  20.7
G199-G209  52.1 22.8 23.6 3.9 9.1 43 40.0 -12.0 23.6
G209-G199 359 21.5 18.8 1.7 8.0 2.1 37.0  -16.0 215
G210-G190  27.0 16.9 17.8 1.8 8.1 2.2 352 -11.8  21.0
G79-G216 40.0 25.4 19.5 1.8 7.5 2.4 332 -10.7 149
G199-G216  50.7 27.9 24.7 1.9 8.6 1.8 33.1 -104 141

(=R 457)

G209-G216  55.1 27.2 23.9 2.8 9.0 3.1 32.8 -8.8 14.0
A 335 18.0 22.4 1.9 10.3 1.8 39.1 -11.8 209
ZEt 48.1 22.4 24.8 3.8 9.6 4.1 39.1 -11.8 227
LSDg5, 4.2 1.1 1.4 0.2 0.4 0.3 1.0 0.9 0.4

CRRTEHEA 1047 527 H  EEHEE 1048 57 H 5 SRIGHEA - 1048 H28 H -
" Sowing date: Jul. 27, 2015, Transplanting date: Aug. 7, 2015, Harvest date: Aug. 28, 2015.

B E - HECRS: - HASERE » #2L ‘G209-216” IR » MEmARN
IR S LR BAIMR Z AR E VAR » MARHREAAE  SihAk ‘G79-141° #Eth B
SRR EEEEIEE AR S T ‘G199-216 (2 4 5 ) MEAR T H Bk B B
TRELAE TS ) M (HEEERAE RN - REEFHMEWEEESE - T
TE (A LT 2 RIERR ‘GT79-216 ~ “G199-216 ( ZF5 4 58 ) K ‘G209-216° %
ko BIACEHEERES 50 A2 ‘G79-141° K ‘G199-209° L A IGE )
G AT Ik B A -

(—) 105 FEEZ T EERE

FHELER (£ 4) BRI EMREDL ©G199-216 (Z/R 458 ) f7E (43.1 7))
HRA R <G199-209° ( 41.1 52 ) K <G79-141° ( 40.6 72 ) » HIHE = <G209-216
(31958 )~ ‘G79-216> (24.6 52 ) Fe ¥R AE T 2% 158, (275 %) - 85/ HHAIDL
‘G199-209° £2% (12.0) » “G199-216 ( ZF5 4 58 ) (10.7) KX » HEMEDL *G199-209° §H
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FEEEESE T2 198 (10.4) « BREAILL ‘G199-216 (2R 4 58 ) (24.7 cm) i
&0 ‘G209-216° (23.4 cm) K2 > HIFEE SR ERGE T2 198, (199 cm) -
FEECEE R B E 4L <G199-216 (ZEF 4 58 )’ (9.6 cm) #2715 » ‘G209-216’ (9.1 cm) %X
Z o BEE S ERGE T 2 198 (8.0 cm) < FrAHEH AR TER R 72 0.7 ~
0.9 cm > HI9ZEZ{KAEIIESRE T 28 1 5% (1.6 om) - ERABETIEGAEEOHTRSES
BRIA3E <GT79-216" ~ “G199-216 ( ZZFE 4 58 ) K ‘G209-216° FIJBFE 1L > 15 2 kit
ffE ‘G79-1417 ~ “G199-209° J A AL T 2Rk 1 5% ) B E LA .

F4 FEROEHLAR 105 FEZRE T EEERGEZ EEMR

Table 4. Horticultural characteristics of newly developed non-heading Chinese cabbage hybrids in
regional trial of Jiangjun District, Tainan City in 2016

i (%) FRPRE ERHE ENE ERAE ES EE

Cultivar/line Plant weight Number of Plant height Leaf width Petiole width Foliage attitude

(2) leaves (cm) (cm) (cm)

G79-141 40.6 10.4 21.7 8.1 0.9 HIiL

G199-209 41.1 12.0 21.1 7.6 0.8 =RYA

G79-216 24.6 10.0 21.9 7.6 0.7 FEI

G199-216 43.1 10.7 24.7 9.6 0.9 FEHIL

(Zm459%)

G209-216 31.9 8.0 234 9.1 0.8 FEI

2% 1 58 27.5 10.4 19.9 8.0 1.6 HI1L

LSD s 39 0.6 0.9 0.4 0.2 —

CREREHHA  105F 6 H2 H s SRICHEA 1057 H8 H -

" Sowing

(=)

(=

date: Jun. 2, 2016, Harvest date: Jul. 8, 2016.

105 4FEfE Z rg B HEE

FAEAER (£ 5) BEUR P BEREENINDL ‘G199-216 (2RI 4 9% ) % (405
IR 94.7 55 ) » HAUR ‘G209-2167 ( 34.6 T3 R 63.5 53 ) 0 &5 = HI B ‘G79-216° ( 27.6
Tef 54.4 50 ) o HyE A BE SR TR 198 (309 TR 527 5Y) o BEURAERR 5 HER
W EEEARERRIT | A2 A i RS TRk 1 5% I EREER -
R B EER R s A R % 30 H Bk 35 H > S (%) M E = R - SRE iR
SMETRTEI% 30 HEE 35 HIGLL ©G199-216 ( ZFd 4 5% )’ £ (27.5 cm fz 34.2 cm) »
EEEE SN AR A B ISR T 2R 1R - BEH ERIDL ‘G199-216 (2R 4
%) K ‘G209-216 e - B RN EIEASAE TR 15, -

e 105 A RF I R B & — B A S (R 4 ek 5) B ‘G79-216°
‘G199-216 (2§ 4 5% ) & ‘G209-216° fEFESE (6 H 2 HiBEIAREM TR 1
N5y AfRAEBS > HRABSTOUHSE - HIREE (7 A 25 HERE ) EWEABgR0n
15y ARE S Mol BORSEEE R 2 ¥ ih A BN S I 2 R i
B B
) 106 S RGBT E
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FAELER (F6) BEURHTm A Y BEREDL ‘G199-216 (2R 4 9% ) fixHE ( 58.4
ve J 83.3 T ) » HAFy ‘GT79-1417 (152.2 5 Jz 64.5 52 ) » 55 =Rl &y ‘G79- 216 (49.2
5eJ 56.0 58 ) - S AAE TR 1 5% (B OREE) B S125 K 53.6 %8 0 T EHE |
( FERADHE ) ARy 62.1 52 5 72.4 2 « BURIER 5 HERUL » E¥THh & ‘G199-216° 1E
EMRERT S 0 14215 WIRGTE T ERE ) KT 2R 1R (EEEA 116 %5 1.04
& -

FE - R PR CLE A RE F 1% 30 HEK 35 HERUL > ©G199-216 ( =R 4 5% ) B
TRiLfE T ERE ) EE R R - MRELEC R R TERETE R 30 HEL 35 HIg IR TR
FHHE J = (38.4 cm fz 38.9 cm) » HA B HrimZ ‘G199-216 (2R 4 57 )’ (35.5 cm
J236.2 cm) - HIEZE SR HER W (R) © S & ‘G199-216 (25 4 5% ) {EHk
W KR BRE - BEREREWESEMA  HBEEIELE T AR mEEER

-

5. RESIREFEHEAT 105 FAEZR T E HEE R E 2 BBk ™
Table 5. Horticultural characteristics of newly developed non-heading Chinese cabbage hybrids in
regional trial of Guantian District, Tainan City in 2016

o] ool (%) BbkE  ERE e BERE BRE B
HEg Cultivar/ Plant weight Number Plant height Internode Leaf width Petiole Width

Growing line (2) of leaves (cm) length (cm) (cm)

days (cm)

30% G79-141 27.3 9.3 19.4 0.25 7.3 1.3
G199-209 23.0 8.4 21.4 0.27 7.4 1.3
G79-216 27.6 9.1 25.0 0.36 6.8 1.4
G199-216 40.5 8.8 27.5 0.35 9.8 1.7
(ZF457)
G209-216 34.6 9.0 23.6 0.34 9.8 1.5
AR 30.9 8.5 23.6 0.33 8.1 1.8
LSD 5 7.7 1.0 1.7 0.06 0.8 0.2

35% G79-141 48.1 10.6 21.8 0.25 8.3 1.8
G199-209 41.6 10.2 232 0.25 7.8 1.5
G79-216 54.4 11.2 27.0 0.31 8.6 1.7
G199-216 94.7 10.7 342 0.31 12.4 2.1
(ZR45%)
G209-216 63.5 10.6 28.3 0.38 10.2 1.9
2% 1 57 52.7 10.4 24.6 0.33 8.1 1.9
LSD s, 17.0 1.1 2.5 0.06 1.1 0.2

“REREEET 1057 H25 H VERICHEA S 105 -8 H 24 H 5 “HRUGHEA S 1058 H29 H -
*Sowing date: Jul. 25, 2016, ¥ Harvest date: Aug. 24 2016, “Harvest date: Aug. 29, 2016.
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Table 6. Horticultural characteristics of newly developed non-heading Chinese cabbage hybrids in

regional trial of Yijhu Township, Chiayi County in 2017

&5 anid (%) EfRE ke HE KR OERE ¥ERHE TEWE
H 85 Cultivar/line  Plant Plant Plant Stem Number Leaf width Petiole Width
Growing weight height  width length of leaves (cm) (cm)
days (8) (cm) (cm)  (cm)

30 G79-141 52.2 234 24.8 2.6 10.1 10.0 2.0
G79-216 49.2 31.3 22.7 3.5 9.9 11.2 1.7
G199-216 58.4 355 23.8 3.9 8.9 13.4 1.9
(ZRFF45%)

%1 R 51.2 23.9 23.6 4.0 10.1 10.9 2.1
HHE 62.1 38.4 241 43 8.2 12.1 1.8
LSD s, 10.9 2.2 4.2 1.2 1.1 1.5 0.2

35% G79-141 64.5 23.4 24.5 3.6 11.5 9.9 2.1
G79-216 56.0 28.1 23.1 4.8 10.4 8.3 1.6
G199-216 83.3 36.2 25.6 4.6 11.1 11.8 1.8
(ZF45%)

L% 15 53.6 23.0 26.0 5.5 11.0 11.0 1.8
= 72.4 38.9 250 4.7 9.6 10.9 1.5
LSD g s, 14.4 2.4 4.1 0.8 1.7 2.0 0.4

REFEHEA 106 £ 6 H 1 H YV ERUGHHEA - 106 427 H 10 H P BRUCHEA 1 106 £ 7 H 14 H -
*Sowing date: Jun. 1, 2017, Y Harvest date: Jul. 10, 2017, “Harvest date: Jul. 14, 2017.

(9) 106 £F& 2 Fe T s sl F

PELGER (R 7)) BURHm A P BERENEE% 14 RERCE > BL‘G79-141
Y EE (50.0 52 ) > BAE SRS T ERE ) (388 %) 0 HAUR ‘G199-216 (=54 4
%) (139.9 7)) - MR 20 RERUCE  RIIERLL ‘G199-216° fEE ( 130.0 5% ) - BHE S
FAETIE LR T ERE ) (113.275%) » HUR GT79-141° (123.8 7% » S =HII 5 *G209-216° (
121.4 50 ) » BHHESAE T2 1 9% ) GEE A8 RIS ARy 22.9 52 K 69.9
5 BUTIETR 6 HERUL » {EHih & ‘G199-216 (Z5d 457 ) (E AR ERE i - 2 3.38
5 BIRALRE TR K T RER 1 9E (ERIERT 2.92 5 5 3.05 £ -
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R T AEREIGHmAN 106 FIEE R i HE S ISR E 2 EEMER
Table 7. Horticultural characteristics of newly developed non-heading Chinese cabbage hybrids in
regional trial of Jiangjun District, Tainan City in 2017

&5 il (R)  HRE e KR R ERH ERE EWE
H 85 Cultivar/line  Plant Plant Plant Stem Number Leaf width Petiole Width

Growing weight height  width length of leaves (cm) (cm)

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

14 G79-141 500 212 211 1.0 11.1 9.0 1.9
G199-209 336 19.6 170 1.4 9.3 8.1 1.7
G79-216 223 197 159 13 8.2 7.7 12
G199-216 399 234 208 12 9.1 10.5 1.6
(Zr459%)

G209-216 359 222 197 1.1 8.4 10.3 1.5
SR 18 229 175 160 12 9.2 7.5 1.3
=1 388 253 214 14 72 10.5 1.4
LSD05, 4.7 22 12 01 0.6 0.7 0.1

20 G79-141 123.8 273 280 29 12.5 10.8 2.3
G199-209 83.8  25.0 223 32 11.6 9.2 2.1
G79-216 72.6 288 207 3.4 11.1 10.4 1.7
G199-216 130.0 3438 238 32 11.3 13.8 2.1
(Zr459%)

G209-216 1214 336 232 29 11.1 13.9 2.0
SRS 1 69.9 229 190 3.0 12.1 9.1 1.7
=1 1132 36.6 262 34 9.7 13.6 1.8
LSD05, 13.4 2.4 14 01 0.5 1.0 0.1

“REFEHM 106 26 H9H s EMHEA - 106 26 H29 H -
VERUGHEA 106 /27 H 13 H P BRIHER S 106 57 H 19 H -
* Sowing date: Jun. 9, 2017, Transplanting date: Jun. 29, 2017.

Y Harvest date: Jul. 13,2017, Z Harvest date: Jul. 19, 2017.

R

Hrim % ‘G199-216” AL 104 -1 i Z bl 2 W8kl e s Sl Bl > 04K 105 K 106 4
FEETOR &S - B & ‘G199-216 (ZF 4 9% ) BEEEIRERHE: - g mufE
PR L9E )  PHERRE R KT i IR T ERE ) o AESERMIRRE A - T
e B EFME - R - mEFRE > HRIREE - B 107 St EEHEE > I
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Breeding of a heat-tolerant new non-heading

Chinese cabbage variety ‘NanDARES No.4'

Hsieh, M. H., M. C. Kuo and J. W. Chen’

Abstract

Chinese cabbage (NanDARES No.4), released by Tainan District Agricultural Research and
Extension Station in June, 2018, is a non-heading type of bok choy. It is a F1-hybrid variety from
the cross breeding between bok choy and rape. In the variety trials, the result proved that the new
variety ‘NanDARES No.4’ features heat tolerance with dark-green leaves, and its plant weight is not
less than that of the comparison variety. With heat-tolerance characteristics, this variety has been
authorized to two companies for seed propagation and for farmers in commercial production. Due
to its favorable traits, it has been continuously grown in many organic vegetable farms, particularly
in the warm season.

What is already known on this subject?

Bok choy takes at least 40 days from seeding to harvest and the leaves usually turn yellow in
summer. The weather is unstable and stormy in summer in Taiwan. If vegetable farmers can
use the heat tolerant and early-maturing new variety, they can reduce harm to crops by the bad
weather.

What are the new findings?

This variety was developed from the cross breeding between bok choy and rape. It combines
the good taste and texture of bok choy with fast-growing and heat-tolerant characteristics of
rape.

What is the expected impact on this field?

The new non-heading Chinese cabbage variety ‘NanDARES No.4’, being tolerant to high
temperature, is suitable for organic production in summer. Therefore, growers have another
choice of high yield leafy vegetable in summer.

Key words: Non-heading Chinese Cabbage, Heat-resistant, Breeding
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