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Table 1. Experlment year and region of Chinese kale new variety ‘Taichung No. 1’

Procedure Year Experiment region Note
1. Maternal line selection 2003-2004 Tatsuen township Early to bolting, taste
2. Mass selection 2005-2007 Tatsuen township Uniformity selection
3. Lines test 2006-2008 Tatsuen township Evaluation of characteristics and yield
4. Regional test 2009-2010 Tatsuen township and Investigation of adaptation and
Taan township characteristics
5. DUS test 2009-2010 Tatsuen township 2 Lines, RCBD, 4 Repeats.
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Table 2. Major characteristics of eight Chinese kale lines for primary lines test in 2006

Plant Plant Stem Head Stalk
. . . . Leaf . .
Lines height  diameter diameter No diameter ~ weight

(cm) (cm) (mm) ' (cm) (2
9186-7-9-4 37.7bc! 55.3b 36.2ab 10.3a 22.3b 543.0ab
9186-7-9-5 4277abc  61.3ab 31.2bc 10.7a 21.0b 430.0ab
9186-7-9-7 36.3c 61.3ab 27.7¢c 10.3a 19.3bc 420.0ab
9186-7-9-8 39.7bc 70.0a 32.4bc 10.0a 30.0a 650.0a
9186-7-4-5 43.3ab 65.3a 32.3bc 11.7a 17.8bc 580.0a
9186-7-4-6 42.2abc  68.7a 32.2bc 10.7a 30.8a 653.3a
Hemei 47.7a 63.0ab 29.2¢ 10.3a 15.0cd 453.3ab
White flower with crimping leaf  48.3a 67.7a 38.6a 8.3b 11.6d 293.3b

"Means with the same letter in the same column are not significantly different according to Duncan's Multiple Range
Test (P<0.05).
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Table 3. Major characteristics of four Chinese kale lines for primary lines test in 2007

Plant Plant Leaf Leaf Head Stalk
Lines height diameter length width diameter  weight
(cm) (cm) (cm) (cm) (cm) (g)
9186-7-4-5 43.3b 64.1a 40.0a 24.8ab 19.3a 672.2ab
9186-7-4-6 41.9b 66.7a 38.6ab 23.7b 20.7a 744.4a
Hemei 47.1a 57.0b 40.5a 26.7a 12.6b 506.7b

White flower with crimping leaf ~ 43.8b 52.8¢ 35.8b 26.2ab 11.1b 471.4b

"Means with the same letter in the same column are not significantly different according to Duncan's Multiple Range
Test (P<0.05)



ERTRERTE T 1 9 E K 15

Z 2REREERER

20084F K 12 B 2 9186-7-4-50h 2 HEAT /= 4R i Za ELe sl B - 0 DRI ZE KAE Ry ¥ B - 43 il
20085 H12H ~ THOH RIASHEMNEZEREEEN RGN E > a8 HASH ~ 9H15H
K10 H31H LA ERIL - RS HH > SHEHE BB B FIE R0 2 221 A #EEEN) -
H7R KOREMEH * 9186-7-4-5fm A2 H kS HIFE RPN B IR RE R - ERETTHE > Bk S
GESR EIRATE HIES > R R R ) RE B A SR S 2 K FEFRF A RE - FI3E RAE 1E R E R
BEAER AR CERBEETHE » RMERE ZEREREEHZE SN9186-7-4-50 % -
A R 2 R AN > E10~12F > FEfEE EERAILL9186-7-4-5 fh Z FEHZE KA S I8 fis:
KIE - ERRIEEEESH EEEFEZE RN FIERE  (H7H EEEMLERZZTA#HE 9
A eI DLRISE RIE 2 B E B E S0 9186-7-4-5 & (F ) - TH EMEBERWZEEAILL
FIERICEE S 119186-7-4-50h % - EXOHAIW MEMEZRAEE - TAEFHEITHE > HP
EESH M9 REJESEEE - MR SFEEE 2L > SHD EMEE9186-7-4-5M A2 A F HEUR70.8
Ko FIFERICESIIKR TH D EMHEE9186-7-4-55 A2 A B HE B6LKR » FIFEKRIE 70.7K
OF 17 EEIEE9186-7-4-5 5 2 A B HEURS5.4K » “FISEKRAE 72.3K > 4 Bl = fl A [EfE 4
FEHASS 3 > 9186-7-4-5im R 2 £ H HEE: FIERIE Rk -

EL#Z20094F-9186-7-4-57F Fi (&l 5 & 2 45 SRR (R N) » FER - EERAEEEREMERY
LIS LT RIS KD R E = R > RS R EARICEE &R A EE - SFRUFIT
EREE FRZHREREESZRE  HERNAEANEE - BR9186-7-4-5SEEEHKH KA -
ERBUNEWEI c BREEEANEZEEZFR > FTESREIE R EINER & -

20104FEE#E9186-7-4-5TE HE R ~ R RACE BERF MR > S BH I i FI 2 00 B8 E
EZRME HEEHTHERTAEE EREEERRRERTH ERAEAEEFHEER
B RA B AR 813 -

Y ~ 2008 FEFAESEEE ALl (F) EE MRS R LGB

Table 4. Major characteristics of two Chinese kale lines for advanced lines test in 2008

Plant hight Plant diameter Leaflength Leaf width

Planting month Lines (cm) (cm) (cm) (cm) Leaf No.
9186-7-4-5 40.2 49.7 20.2 16.9 11.3
May Hemei 42.2 44.1 22.3 21.6 11.7
LSD (5%) 9.7 10.6 1.0 4.2 1.4
9186-7-4-5 40.1 50.4 21.7 19.2 12.3
July Hemei 43.8 59.7 26.8 21.4 11.7
LSD (5%) 3.0 9.0 1.1 1.9 1.6
9186-7-4-5 443 533 23.7 19.5 10.8
September Hemei 54.3 72.9 32.8 25.4 12.3

LSD (5%) 6.8 17.6 4.8 5.1 24
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Table 5. Major characteristics of two Chinese kale lines for advanced lines test in 2008

Planting Lines Head diameter Stalk weight  Stalk length Stem diameter Days to
month (cm) (g) (cm) (mm) harvest (days)
9186-7-4-5 18.6 381.5 30.8 22.4 70.8
May Hemei 11.4 317.8 35.7 25.1 83.3
LSD (5%) 4.3 49.3 5.0 5.2 3.2
9186-7-4-5 18.7 3133 30.1 23.5 61.0
July Hemei 12.8 286.7 36.7 28.7 70.7
LSD (5%) 5.8 85 4.3 6.5 4.3
9186-7-4-5 22.7 486.4 33.0 25.9 55.4
September Hemei 16.4 632.2 41.3 27.3 72.3
LSD (5%) 5.4 71.9 9.0 3.1 6.6

FIN 2009 FERIET R I A EEMINEGE

Table 6. Major characteristics of two Chinese kale lines for regional test in 2009

Leaflength Leaf width Head diameter Stalk weight Stalk length

Region Lines (cm) (cm) Leaf No. (cm) @ (cm)
Tatsuen? 9186-7-4-5 28.3+2.5' 23.8+23 11.1+l.1 19.3%1.5 483+65 36.1+2.3
Hemei 333£2.3 29.5#3.1 11.4+1.2 13.2+1.2 576+49 34.3+1.4

Prob (T<t) 0.022 0.025 0.461 0.008 0.087 0.242
Taan’ 9186-7-4-5 29.9£2.0 244419 11.4+1.1 20.8+£1.7 469+41 29.5+1.0
Hemei 34.1£1.5 30.742.2  13.1£09 11.1+£1.3 385442 32.3+1.2

Prob (T<t) 0.044 0.019 0.118 0.002 0.069 0.011

"Means+SD. ? Planting date: 12 Oct. 2009.  * Planting date: 7 Oct. 2009.

T 2010 FERIETFE B AR Z TEMIREEGE

Table7. Major characteristics of two Chinese kale lines for regional test in 2010

Leaf length Leaf width Head diameter Stalk weight Stalk length

Region Lines (cm) (cm) Leaf No. (cm) © (cm)

. 9186.7-4-5 27.5407 220418 14.6+1.6 18310  360+38  28.02+1.3
Tatsuen® ) omei 330410 32.0613 138413 140414 324451  36.5+1.6
Prob (T<t) 0.002 0.006  0.067 0.001 0.222 0.097
o 0186-7-4-5 27.9+1.8  223:2.0 125509 21508 43733  29.0:1.6

Hemei 326519 279418 126511 126411 364125 36.5:12
Prob (T<t) 0.043 0.027  0.924 0.008 0.004 0.006

'Means+SD. ? Planting date: 28 Aug. 2010. ° Planting date:30 Aug. 2010.
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Table 8. DUS test of plant characteristics of Chinese kale lines in 2009

Plant Petiol Petiol

) ) an Plant height Leaf length Leaf width e.1o © cHoe

Lines diameter Leaf No. width length
(cm) (cm) (cm)

(cm) (mm) (cm)
9186-7-4-5 54.7+4.117 445420 249412  20.1+1.4 13.8+1.8  10.3+0.6 8.2+0.6
Hemei 61.2+3.8 48.9+3.1  29.5+2.1 274420 12.8+1.9 159+0.7 10.7+0.9
Prob (T<t) 0.08 0.241 0.001 0.007 0.179 <0.001 0.004

"Planting date: 26 Oct.2009, ‘Taichung 1°was harvest on 23 Dec. 2009; ‘Hemei’ was harvest on 4 Jan. 2010.
2 Mean+SD.

FH > 2009 FEFFEEFICHACEZE ik E
Table 9. DUS test of head characteristics of Chinese kale lines in 2009

Head Head Head Stalk Stalk Days to
Lines diameter height weight diameter length harvest
(cm) (cm) (8 (mm) (cm) (days)
9186-7-4-5 18.4+0.92> 17.4+1.4 316.7+£22.5 26.0£1.0 27.9+£1.9 58
Hemei 12.0+1.3 17.0£1.9 265.0£22.9 30.6+1.4 27.4+1.4 69
Prob (T<t) 0.001 0.461 0.050 0.009 0.646 -

!Planting date: 26 Oct. 20009, ‘Taichung 1°was harvest on 23 Dec. 2009; ‘Hemei’ was harvest on 4 Jan. 2010.
2
Mean+SD.

20104 Eh #29186-7-4-S B IRUR B I ATE 2 Mk 22 5 AE SR T T PR ~ S5 -
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+ -
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Table 10. DUS test of plant characteristics of Chinese kale lines in 2010

Plant Plant Leaf Leaf Leaf Petiole Petiole
Lines diameter height length width No. width length
(cm) (cm) (em) (cm) (mm) (cm)
9186-7-4-5 63.5£3.9% 42.7+4.1  28.0+2.4  24.5+2.1 14.2542.2  10.8+1.2 7.1£1.0
Hemei 68.5£5.8  45.545.0 33.3+3.1  31.3+x3.0 129414 16.2+1.7 10.4+14
Prob (T<t) 0.09 0.02 0.001 <0.001 0.205 <0.001 0.001

"Planting date: 8 Sept. 2010, ‘Taichung 1’was harvest on 3 Nov. 2010.; ‘Hemei’ was harvest on 12 Nov. 2010.
2 Mean+SD.

Ft— > 2010 FEFFEER S ACEZE ik E '
Tablell. DUS test of head characteristics of Chinese kale lines in 2010

Head Head Head Stalk Stalk Days to

Lines diameter height weight diameter length harvest

(cm) (cm) ® (mm) (cm) (days)
9186-7-4-5 24.8+1.6° 19.5+2.0 304+35.5 24.9+2.0 31.4+3.3 56
Hemei 13.4+1.8 21.0+£2.3 226+32.8 27.4+2.9 34.1+4.1 65
Prob (T<t) <0.001 0.149 0.002 0.012 0.108 -

" Planting date: 8 Sept.2010, ‘Taichung 1’was harvest on 3 Nov. 2010.; ‘Hemei’ was harvest on 12 Nov. 2010.
2 Mean+SD.
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Table 12. Content of saccharide and raw fiber Chinese kale ‘Taichung No. 1’ and ‘Hemei’

Position Variety Total soluble sacl:charide Starch 1 SSC Crude fiber

(mg.gdw™) (mg.gdw™) (°Brix) (%)

Taichung No. 1 230.4%15.8' 116.313.7 5.710.6 10.3+1.3

Leaf  Hemei 258.6120.2 116.217.2 5.611.3 11.6£1.9
Prob (T<t) 0.203 0.978 0.384 0.025

Taichung No. 1 286.4123.0 126.4%1.8 5.410.6 9.0t1.1

Head Hemei 214.8+25.7 129.418.6 5.910.8 9.912.3
Prob (T<t) 0.011 0.574 0.220 0.143

"Mean+SD.
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New Breeds of Stalk-used Chinese Kale
‘Taichung No. 1” *

Cheng-Hung Hsiao and Wei-Ling Chen®
ABSTRACT

Chinese Kale (Brassica oleracea L.var. Alboglabra) is one kind of crucifer
vegetables. Its flower stalk and leaf are mainly edible parts used in Taiwan. As easy to
flower and propagated by seeds most varieties are local varieties. Chinese kale is an
out-cross plant and easy to cross with other cole crops to result in uncertainty of quality.
Taichung DARES has made an effort to purify and select elite lines from local varieties
from 2002. Maternal line selection and mass selection were conducted first 2003 to 2007.
Subsequently, line test, regional test, and DUS test, yield, flower stalk performance and
taste quality of selected lines were evaluated. Finally, an outstanding line 9186-7-4-5 was
selected and named as ‘Taichung No.1’. ‘Taichung No.l’ is an open pollinated variety
with the characters of average weight 3.8 g per 1,000 seeds, dark brown coat, green
cotyledons, purple-red hypocotyl, medium size of plant and leaf, medium plant height,
green leaves, broad ovate shape of blade with small petiole, medium degree of blistering,
absent serration of leaf margin, weak waxiness and small stipule. This white flower
variety is mainly edible for its flower stalk. The flower head is 21.6 cm in diameter and
310.4 g in weight. The harvest date is around 57 days after transplanting. The optimum
transplanting time on lowland central Taiwan is from Aug. to Oct. Transplanting after Nov.
may have young plants bolting risk. The total soluble saccharides of ‘Taichung No. 1’ is
higher in flower head and crude fiberis lower in leaf comparing to local variety of ‘Hemei’.

The variety right of ‘Taichung No. 1’ was approved in September, 2011.
Key words: Chinese kale, breeding, flower stalk.

! Contribution No. 0770 from Taichung DARES, COA.
2 Associate and Assistant Horticulturist of Taichung DARES, COA.



