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1

Tab.1 List of Chinese flowering cabbage

No. Variety Type Company
1 31 Sweet Choi Sum 31 Glossy green
2 25 Sweet Choi Sum 25 Glossy green
3 ( CK) 419 Yellowleaf Choi Sum 4949 Yellowish green
4 60 Bifeng 60-day Choi Sum Glossy green
5 49 Hainan Choi Sum 49 Yellowish green
6 (49-28) Qingcui Choi Sum 49-28 Dark green
7 Jinchuanjianye Choi Sum Glossy green
g 60 NZ-Pazhou 60-day Sweet Clossy green
Choi Sum
9 40 Cuilyu 40-day Choi Sum Glossy green
10 50 50-day Narrow Leaf Choi Sum Glossy green
11 45 45-day Choi Sum Glossy green
12 Miyoshi hybrid Choi Sum Dark green
13 Narrow Leaf Choi Sum Glossy green
14 Guangfu Hybrid Choi Sum Dark green
15 4949 (019) ( CK2) Choi Sum4949 Yellowish green
16 Qingchun Choi Sum Dark green
17 Guangfu Green Choi Sum Dark green
18 60 Bilyu 60-day sweet Choi Sum Glossy green
2
Tab.2 The observation standard of botanical characters of Chinese flowering cabbage
No. Observation index Observation standard
| Plant height/cm The distance between the plant base to the
top at harvest

2 Plant spread/cm Maximum diameter of the rosette leaves
3 Leaf length/cm The distance between the petiole and the leaf tip
4 Leaf width/cm The distance between the widest sides of the true leaf
5 Leaf index / Leaf length/leaf width
6 Stalk diameter/cm 4 Diameter at the fourth tree leaf of the stalk
7 Fresh weight/plant/g Electronic balance (0.01 g)
8 Dry weight/plant/g Electronic balance (0.000 1 g)
9 Moisture content/plant / Fresh weight per plant/dry weight per plant

2

2.1 3. 3
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Tab.3 The phenophase of flowering Chinese cabbage

Noo.  Varieties Sowing date Emergence Seedling Planting date First harvest D'ays from so= Late “harvest
date . date wing to first date
growth vigor
Harvest
1 31 3 28 3 31 Hich 4 8 4 28 31 5 2
Sweet Choi Sum 31 28 Mar. 31 Mar. '8 8 Apr. 28 Apr. 2 May
25 Sweet 3 28 3 31 . 4 8 5 3 5 6
2 Choi Sum 25 28 Mar. 31 Mar. High ¢ spr. 3 May 36 6 May
49
! - Q 3 28 3 31 . 4 8 5 2 5 5
3 1Ygellowledf Choi Sum 49- 28 Mar. 31 Mar High 8 Apr. 2 May 35 5 May
60 3 28 3 31 4 8 4 28 5 2
4 Bifeng 60-day - p N High 31 )
Choi Sum 28 Mar. 31 Mar 8 Apr. 28 Apr. 2 May
49 Hainan 3 28 3 31 . 4 8 5 2 5 6
> Choi Sum 49 28 Mar. 31 Mar High g apr. 2 May 33 6 May
. (4928) Qingeui 3 28 3 31 wen 48 5 5 38 5 10
Choi Sum 49-28 28 Mar. 31 Mar 8 Apr. 5 May : 10 May
3 28 3 31 . 4 8 5 2 5 6
7 Jinchuanjianye Choi Sum 28 Mar. 31 Mar High 8 Apr. 2 May 33 6 May
60 3 28 3 31 4 8 5 2 5 6
8 NZ-Pazhou 60-day ) p ) High ) 35 o
Sweet Choi Sum 28 Mar. 31 Mar 8 Apr. 2 May 6 May
40 3 28 3 31 . 4 8 5 5 5 10
9 . . High 38
Cuilyu 40-day Choi Sum 28 Mar. 31 Mar 8 Apr. 5 May 10 May
10 50 50-day 3 28 3 31 I 4 10 5 3 36 5 6
Narrow Leaf Choi Sum 28 Mar. 31 Mar oW 10 Apr. 3 May 6 May
1 45 45-day Choi 3 28 3 31 Low 4 10 5 7 40 5 10
Sum 28 Mar. 31 Mar oW 10 Apr. 7 May 10 May
12 3 28 3 31 L 4 10 5 5 38 5 8
Miyoshi hybrid Choi Sum 28 Mar. 31 Mar Y10 Apr. 5 May 8 May
Narrow Leaf 3 28 3 31 . 4 10 5 2 5 6
B Choi Sum 28 Mar. 31 Mar Middle 5 Apr. 2 May 33 6 May
y . w3 28 3 31 . 4 8 5 5 5 10
14 é’l:l:l“gf“ Hybrid — Choi 5 oy, 31 Mar High ¢ apr. 5 May 3 10 May
4949 (019) 3 28 3 31 . 4 8 ) 5 8
15 (CK2) Choi Sund9 —19 28 Mar. 31 Mar High ¢ ppr. >3 > May38 8 May
Qingchun Choi 3 28 3 31 ‘ 4 8 5 5 5 10
16 Sum 28 Mar. 31 Mar Low ¢ Apr. 5 May 38 10 May
Guangfu 3 28 3 31 . 4 10 5 5 5 10
17 Green Choi Sum 28 Mar. 31 Mar Middle 10 Apr. 5 May 35 10 May
60 3 28 3 31 4 8 5 5 5 8
18 Bilyu 60-day Sweet Choi 28 Mar. 31 Mar High 8 Apr. 5 May 38 8 May
Sum ) Y
2.2 9 18 9 4, 50
18.67 cm 20 cm ( -19 ) 31.94
cmo 25> cm o 17.67 ~21.33 cm o 23 cm

12.67 ~35.67 cm >30 e¢m
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2 N 120 cm < <30 cm 3 49 49 —
19 . ; 13 <20 emo 4.83 ~8.33
cm <6 c¢cm 1 45 >8 cm 3 31 N
N X 14 6~8cm
1.95~4.28 >3 3 49 -19 N ;
>4 ; <2 25 ; 2 ~3,
0.72 ~1.32 em >1 cm 3 60 50
60 o <1 cmo
4 18
Tab. 4 The quantitative traits of 18 cultivars of Chinese flowering cabbage x
fem fem Jem Jem . Ste:rlc " T8 /g Fresh Moistui*:/()
No Plant height ~ Plant spread  Leaf length ~ Leaf width Leaf index diameter Dry weight weigh content
1 28. 11abc 25.22ab 17. 02dfeg 8.08 2. 11de 0.72 2.37ch 37.6 93.7
2 28.89ab 25.00abc 15. 00efg 7.71 1.95¢ 0.92 2.73be 49.9 94.44
3 31.94a 26.33a 18. 83cde 6.46 2.92bd 0.82 2.89bc 52.95 94.33
4 26. 11abe 23. 56abed 16.26defg 6.72 2.42bcde  0.83 2.27be 41.05 94.51
5 25.78abed 25.89a 20.00cd 7.22 2.77bede  0.82 2.73bc 50.26 94.39
6 24.33bed 23. 89abed 16. 00defg 7.44 2.15¢de  0.85 2.24bc 42.5 94.74
7 27.11abe 24.44abed 16. 67defg 7.99 2.09de 0.95 2.57be 51.15 94.93
8 25.00abed 24.22abed 14.33efg 6.78 2. 1lcde 1.01 4.49a 54.18 91.82
9 25.00abcd 21. 11bcde 12. 891g 6.33 2.04de 0.96 3.00b 49.00 93.87
10 18.67d 20.33de 18.00de 6.5 2.77bed 1.11 2.81bc 31.24 94.39
11 30. 5ab 17.67e 12.67g 4.83 2.62bcde  0.92 2.31bc 33.08 95.00
12 30.67ab 23.33abced 17. 67def 7.17 2.47bcde  0.83 1.66¢h 31.04 94.77
13 21.33cd 18.33e 15.33defg 7.33 2.09de 0.82 2. 11be 46.00 95.42
14 26.27abc 23. 00abcd 30.33b 8.00 3.79a 1.55¢ 43.53 96.41
15 29.67ab 25.00abc 23.00c¢ 7.67 3.00b 0.85 2.2be 39.34 94.23
16 24. 00bcd 20. 67cde 20.00cd 6.33 3.16b 0.97 2.4bc 46.02 94.22
17 25. 84abced 17.67¢ 33.67a 8.33 4.28a 1.96bc 47.56 95.7
18 25.67abed 21.33bcde 16. 00dfeg 7.5 2.13cde 1.23 2.87bc 67.94 95.79

(P<0.001 F=15.11 R* =0.877);
(P <0.001 F=16.23 R =0.884 567) ;
(P<0.000 1 F=7.41 R =0.777 689) .
(P=0.1002>0.05 F=1.66 R* =0.438 7)

(P<0.000 1 F=4.96 R* =0. 688 758) ;
(P=0.290 6>0.05 F=1.23 R* =0.367 762) ;
(P=0.0144<0.05 F=2.37 R =0.528 58) ,

Note: The difference of plant height was highly significant ( P <0.001 F=15.11 R’ =0.877); plant spread was also highly
significant ( P <0.001 F=4.96 R’ =0.688 758) ; leaf length was highly significant (P <0.001 F=16.23 R* =0.884 567); leaf
width was not significant (P =0.290 6 >0.05 F=1.23 R’ =0.367762); leaf index was highly significantly different ( P <0.000 1 F =
7.41 R*=0.777 689) . Dry weight was significantly different (P =0.014 4 <0.05 F=2.37 R’ =0.52858). The water content was not

significantly different (P =0.1002>0.05 F=1.66 R =0.4387).

2.3 5 . . . .
5 20 ~40 ©35.41 31.55 24.79 27.45 20.23; .
. 3 10 ~20; <10 1.11;
23.766 cm ~19 ( CK) 31.94 em: 1. 11
91% ~97% 94.481% 60
(91.82%) (96.41%) .
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5
Tab.5 Data statistics of botanical characters

No.  Characters Coelficient Mean Minimum  Maximam e
of variation deviation

1 Plant height 35.41 26.766 18.67 31.94 8.416

2 Plant spread 12.32 22.611 17.67 26.33 2.786

3 Leaf length 31.55 18. 648 12.67 35.67 5.883

4 Leaf width 12.00 7.133 4.83 8.33 0. 856

5 Leaf index 24.79 2.604 1.95 4.28 0. 645

6 Stalk diameter 16.29 0.939 0.72 1.32 0. 153

7 Dry weight/plant 27.45 3.263 1.55 4.49 3.216

8 Fresh weight/plant 20.23 45.241 31.04 67.94 9.152

9 1.11 94.481 91.82 96. 41 1.046

= / : =( / ) x 100
Note: leaf index = leaf length/ leaf width; leaf moisture content = ( fresh weight per plant/dry weight per plant) x 100
2.4 6 60 28.3%
60 2.3% .
o -19 ( CK) 49
49 -19 5.1% 25.7% ;
41.4% o
6
Tab. 6 The yield of Flower Chinese Cabbage
. /(kg * hm ™) CK £ /%

No. Variety Yield Compared with CK  Ranking
1 31 Sweet Choi Sum 31 20 692.5 bed -29.0 15
2 25 Sweet Choi Sum 25 27 460.5 be -5.8 6
3 -19 Yellowleaf Choi Sum 49 - 19( ck) 29 136 ab — 3
4 60 Bifeng 60 — day Choi Sum 22 588.5 bed -22.5 13
5 49 Hainan Choi Sum 49 27 654 be -5.1 5
6 (49 -28) Qingcui Choi Sum 49 —28 23 385 bed -19.7 12
7 Jinchuanjianye Choi Sum 28 147.5 ab -3.4 4
8 60 NZ — Pazhou 60 — day Sweet Choi Sum 29 814 ab 2.3 2
9 40 Cuilyu 40 — day Choi Sum 26 964 bc -7.5 7
10 50 50 - day Narrow Leaf Choi Sum 17 188.5 d -41.0 17
11 45 45 — day Choi Sum 18 201 cd -37.5 16
12 Miyoshi hybrid Choi Sum 17 082 d -41.4 18
13 Narrow Leaf Choi Sum 25 312.5 bed -13.1 10
14 Guangfu Hybrid Choi Sum 23 952 bed -17.8 11
15 49-19 (019) Choi Sum49-9 21 646.5 bed -25.7 14
16 Qingchun Choi Sum 25 323 bed -13.1 9
17 Guangfu Green Choi Sum 26 169 bed -10.2 8
18 60 Bilyu 60-day Sweet Choi Sum 37 447.5 a 28.3 1
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2.5 5 18 N a- b. C
7o
0.74; 49 0.38, 31 N 25 N
49 . .49 (49 -28) . . 60 .
40 50 . . a
0 a o b
. (a+b) 49 - 19 0.324,
45 0.563,
~19 ( CK) .
C 49-19  (019)
o 25 49 C 0 C
7 5
Tab.7 Comparison of several internal qualities of the Chinese flowering cabbages
/ al b/ 1% c/
No,  (meee’) (mgeg™) (mgeg™') (a+b)/(mgeg™') Soluble solids (mgeg™')
Soluble protein  Chlorophyll a  Chlorophyll b Chlorophyll ( a +b) content Vitamin C

1 (1.7420.64) (1.36+0.29)ab (0.62+0.21) (1.987 £0.49)  (4.23=1.168)  (0.426 1 £0.005) h
2 (1.49+0.09) (1.36+0.29)ab (0.62+0.21) (1.987+0.49) (3.966 7 +0.68) (0.562 8 +0.014 5)d
3(CK) (1.25+0.42) (1.20+0.27) abed (0.53+0.05) (1.843+0.086)  (4.933 +0.60) (0.548 7 +0.017 9) de
4 (1.09+0.02) (1.02+0.13)bed (0.46+0.14) (1.66+0.418) (4.7667+0.55) (0.491 7 £0.016) gf
5 (0.87+0.03) (1.41£0.19)a (0.43%0.13)  (1.5£0.401)  (4.166+0.74)  (0.513 £0.016 6) ef
6 (1.44£0.59) (1.17+0.14)abed (0.590.19)  (1.9£0.424)  (4.1667+0.38)  (0.366 8 +0.013) i
7 (1.51£0.1) (1.08+0.28)abed (0.64+0.3)  (2.00+0.474) (3.1333£0.97) (0.478 5+0.023) ¢
8 (1.69£0.24) (1.32£0.25)ab (0.48x0.06) (1.71320.214)  (3.966+0.25) (0.470 1 £0.024 4) g
9  1.69+0.63 (1.36+0.17)ab (0.48+0.03)  (1.74+0.08)  (4.0333+0.72) (0.349 +0.0262) i
10 (1.49+0.22) (1.23+0.15)abc (0.54+0.06) (1.717£0.122)  (3.8+0.87)  (0.3482+0.0313)i
11 (1.32+0.48) (1.00+0.22)bed (0.46+0.07)  (1.28 +0.153) (4.9+0.61)  (0.3463 +0.0029) i
12 (1.52+0.31) (1.12£0.05)abed (0.62+0.1) (1.9586+0.186)  (3.3+0.7)  (0.4829 +0.008 7) gf
13 (1.3420.22) (0.833+0.08)d (0.59+0.14) (1.77£0.066) (3.533320.68) (0.3427+0.0124)i
14 (1.67+0.68) (1.26+0.07)ab (0.46+0.07) (1.28 +0.153) (3.920.13)  (0.428 8 £0.0252) h
15 (1.51+0.28) (1.31£0.05)ab (0.750.1)  (2.167 +0.12) (4.2£1.31) (0.616 1 £0.075) ¢
16 (1.94+0.58) (1.18+0.14)abed (0.49+0.1)  (1.49 +0.31) (3.97+0.46)  (0.6785+0.0273)b
17 (1.99+0.56) (1.31+£0.05)ab (0.59+0.12) (1.7 +0.214) (3.5+1.11)  (0.7635+0.061 2) a
18 (1.27+0.41) (0.87+0.24)cd (0.45+0.16) (1.473+0.237) (3.7333+0.49) (0.499 3 +0.023) f
: (P=0.2584>0.05 F=1.28 R* =0.377); a (P=0.0138<0.05 F=2.39
R*=0.53) b (P=0.3843<0.05 F=1.11 R® =0.343) (a+h) (P=0.103>0.05

F=1.64 R*=0.436) ;
84.68 R* =0.975 6)

(P=0.218 F=1.35 R® = 0.414 821)

(P<0.000 1 F=

Note: soluble protein was not significantly different ( P =0.258 4 >0.05 F=1.28 R* =0.377); chlorophyll a was significantly

different (P =0.013 8 <0.05 F=2.39 R*=0.53); chlorophyll b was not significantly different ( P =0.384 3 <0.05 F=1.11

R? =0.343) ; total chlorophyll (a +b) was not significantly different ( P =0.103 >0.05 F=1.64 R> =0.436); soluble solids
content was not significantly different (P =0.218 F=1.35 R®> = 0.414 821); vitamin C was highly significantly different ( P <
0.0001 F=84.68 R>=0.9756).
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Screening of Chinese Flowering Cabbage for Greenhouse
Growing in Hainan during Summer and Fall

HUANG Zumei WAN Lei XU Huimin HUANG Wenya LIN Shisen CHENG Shanhan ZHU Guopeng

( Hainan University; Ministry of Education Key Laboratory of Protection and Development Utilization of Tropical Crop Germplasm Resources

( Hainan University) ; College of Horticulture and Landscape Architecture Hainan University Haikou Hainan 570228 China)

Abstract: Eighteen cultivars of Chinese flowering cabbages ( Brassica campestris L. ssp. chinensis var. utillis Tsen
et Lee were planted in a plastic green house in Haikou Hainan Province China with a complete randomized
block design and 3 replications. Their phenophase and 9 botanical characters were observed and recorded and
their output and important nutritional qualities registered. The result showed that Bilyu 60-day Sweet Choi Sum
and NZ-Pazhou 60-day Sweet Choi Sum in the glossy green leaf cultivars yielded higher than the control Yellow—
leaf Choi Sum 4949 without significant difference in the protein chlorophyll and soluble solids content but sig—
nificant difference in vitamin C content against the control. In the yellowish green leaf cultivars Hainan Choi Sum
49 and Choi Sum 499 yielded lower than the control with lower soluble solids content and performed poorer.

Guangfu Green Choi Sum and Qingchun Choi Sum in the dark green leaf cultivars yielded lower than the control
with no significant difference but contained higher soluble solids and vitamin C. It is concluded that Bilyu 60-day
Sweet Choi Sum and NZ-Pazhou 60-day Sweet Choi Sum in the glossy green leaf cultivars Yellowleaf Choi Sum
4919 in the yellowish green leaf cultivars and Guangfu Green Choi Sum and Qingchun Choi Sum in the dark
green leaf cultivars are suitable for growing in the greenhouse in summer and fall in Hainan.

Keywords: Chinese flowering cabbage; phenophase; botanical character; yield; quality



