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Abstract: In order to analyze the adaptability of different Chinese cabbage cultivars in Zhejiang climatic con-
ditions, eight Chinese cabbage (Brassica rapa ssp. pekinensis) cultivars were used to compare their biological
characteristics  (plant height, leaf length, leaf width, number of blades, spread degree, wrap condition, and
frozen injury) as well as nutritional quality (soluble sugar, soluble protein, vitamin C, cellulose, and glucosino-
lates) differences. Biological characteristics were obtained by ruler etc and analysis of nutritional quality were
performed according to the methods from references. Each sample was analyzed three times and each experi-
ment was conducted in triplicate (n = 3). The results were expressed as means + SE. Statistical comparisons
were made by one-way analysis of variance (ANOVA) followed by Duncan’s multiple range test (P = 0.05).
Results showed that Brassica rapa ssp. pekinensis ‘Juhongxin’ had the highest blade development (45.2 c¢m)
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and the highest protein content. ‘Yifengjuhongxin’ had the highest number of leaves (21.2 pieces) and was
the tallest (23.2 cm). ‘Hongshengbai 2° had the longest leaves (27.2 cm), the highest vitamin C (208.1 mg-
¢) and cellulose content (122.1 mg-g™), but its frost damage was serious (87.18%). ‘Xiakangwang’ had the
widest leaf width (22.2 ¢m), the highest heading rate (86.67% ), and a high head compactness. ‘Jujin’ had
the highest levels of soluble sugar (225.9 mg-g™), total glucosinolate (13.211 pmol-g™), indole glucosinolate
(1.843 wmol-g™), and aliphatic glucosinolate content (6.751 pmol-g™); whereas, the highest content of aro-
matic glucosinolate was found in  ‘Chunxiachuang Wawacai” (0.750 wmol -g™). The highest value with the
membership function method for biological characteristics and nutritional quality was Xiakangwang’ (0.067)
followed by ‘Gailiang Xinxiayang’ (0.062), with the lowest being ‘Chunxiaohuang Wawacai’ (0.036). There-
fore, the most suitable among these eight cultivars for cultivation in Zhejiang was ‘Xiakangwang’ followed by
‘Gailiang Xinxiayang’. [Ch, 1 fig. 5 tab. 25 ref. ]
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tum, R Cucumis sativus 5575 37 5 JAWF 5T 07 0 A AN HRGE S, (BT S AR Y24 MR 8 5= i
LA G I 200 WARGE o ARIE LIS I AR 8 AN KA S M A I AR, 7 H B AR vk . AT
B AEYEE AR, 4R CL SPMERMIG TSRS, IR SR R i g LA R VR SR b AT 45
BV, LA IR S A0 B Jo B 57 T VLAY 8 7 M B B

LA G

1.1 K4

BRI S G 3 MELLL AR AELL ‘Juhongxin® (INARAMERFARAF) . U £
2107 “Yifeng Juhongxin’ (INARE IwM BT =EFFH R AR )M ‘4%H 2% ‘Hongshengbai 2’ (&
TR K AR A RAR); 3N @ERKARMGM: “HHE’  Xiakangwang’ (7 &7 B K H 38
PSR ABRA ) . ‘BB HEM’  ‘Gailiang Xinxiayang’ (FUsMEEI S ARAF) R 35 Jujin’
(HARIF RS54t ) 2 NSRS WS ‘Jiali Wawacai” (ZR¥H0 AR R FHE A R
NEDF CFH/NEELESR Chunxiaohuang Wawacai” (5 [E R BBk R A iR N 2s4h) o 8 H M AIFE#T VLR
MR AR A T AT REF B W, Rl 6 B SR A M, HRATHE R 40 cm x 50 em, 3R
3N - AT, 60 Bk -/NXTS BT R SR AR R A K BB B U B A AR LR A B BRI R FH G — A
1.2 REH*

KEFKZE 6 i B JE I TER AR, 20 60 Bk - S Al - /INXT, S8 45 /N X B 10 Ak 34— 2
REZEM @ AR . RS, RUONZE T &/ DX N T A K S OREEE | ok 5508 DR
FAGFBLEE o AL O BUAR I R R 1 3L O AR B S AR B 180 (0 O (BB A 5 R T 5 D AR B SR WSt K 1 3%
ZURFE RS BRI LUE R s RESEmMkE . R A RS (. 58 R R R ESE) A
RO, SRS TE S S R0 M B AL, AR 3 KRR G 18 WA AR ™ b 0T el R AR BF Y
FALE R, SRR EOT R, BRIRST, KERFREL 10 g, ol 384 O T4i4 % C. nliEtE



BISEHSH TR SCREAE - T SR R B0 2R AT 8 A K 1 SR i ARl Ak 847

FEEHFENE; Q% 60 CHET, B, i, WF st , JHT0E T E ke 4 % ; QMR A E
B BTHUA TS, Bdrky, fig1T-80 CokAr, MTHE e,
1.3 WMEmMBERFZE

Y FC O o H0 o R 2,6- M SE B BT, T M B 5 N o B0 A SR G-250 25 I
Wk, AP I R 4 B0 A SR A R He ek 0, A A R 0 B0 R R B R EL ik DU
B S ) e O S 0 O A T T PEE ARV B (T ) D S BB K R AR R U T vk
1.4 HESW

IR EE R 3 REE WP E b2, Bl iy 22 5 W M0 AT SPSS 17.0 2R 4581t 43 i o IR T 4%
PR Z MR, @ Z R REGA TP, AL 25 Bk 55 MR i 38 2 M1 el 2 % 5 2 #5 48 e AR
(1) 2 RIEB SBUE AR W L 45 45 Fir 7 (AR

Lz S A EER . BRmEREEMAG, HitEAX N UX)=(Xi-Xu)/ (Xpw—Xuin) , i=
1, 2, 3, =, n, Hrf: X, BIEARIENE 3 Xow B X 53500 S0 1248 A 00 22 {819 S5 A RN e /ME s 2,
HHARX K UX)=1-(X=Xi) | (Xo=Xoin) , =1, 2, 3, -+, no RKIEHMIEE 2 R 55 R 3,
iz FACT 2433 R e R, X%k 8 A b B K SR A i 9 2B W = PR R 8 55 B AT 28 G 0, JF R e &
PEHEERHEY o 25 A PR 45 30 SR R s BUE U e KRN IEATHER , EMOK, B ZE AR,
B2 Mk, Uyn=0.022x(Un+Uat Ut Usit Ues)+ 0.300% (UgstUsy) 5 Uri=0.040xUs+0.100x Uy +0.050x ( Uyo+
UartUc) 3 Uyp=0.710xU,+0.290xU ..

55 VEIB

[« ()

~ a

=) o

W) PERAL IR RA2

(o] o o [q\] o [e) [e) o [w) (e} () o
o o o o o () [} < [« v v "
[} () () o () on on o — (e} (e} ()
= =) = = = =) =) = = = =) =
¥R - K - 5 IS T (o] |HE S| AT || | ek 2T 4
C1 C2 C3 s | [res| || | wres| | tEmE| | vEE 6%11 6%12

Cc4 Cé6 C7 C9 5

C10

A1 XaXmAry PR ERe RS R E X &R

Figure 1  Weight diagram of biological traits and nutritional quality comprehensive evaluationof different Chinese cabbage cultivars
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Table 1 Comparison of biological traits of different Chinese cabbage cultivars at rosette stage

i i B i /em 4 /em it 5 /cm i g IF I lem
REARN 23.0 a 254 b 19.5 be 155 cd 452 a
VrERL L’ 232 a 239 ¢ 20.6 b 212 a 40.1 b
X259 22.6 a 272 a 184 ¢ 19.5 ab 38.6 be
=K e o 20.7 ab 239 ¢ 222 a 163 ¢ 36.2d
RBTE 169 ¢ 21.3 de 16.5d 13.0 ef 40.1 b
A 169 ¢ 22.6 cd 14.0 f 13.0 ef 40.1 b
RESNES i 173 ¢ 21.3 de 15.5 de 14.8 cde 36.2d
HNEEESE 4.0d 20.0 e 15.5 de 163 ¢ 35.0 de

YT SN E]/NG F i R 22 5 .35 (P<<0.05)

22 RPHXRBREMFERIER

HIE 2 W SR 8 SR SR A Al AE M 2 IR ZE SRR o 2 ISR E SRR R A A, R F TSI
RIVEMN CAEA2T, BERTHAT MM HOOR WL, RFRIIE, O 4XA2
T 194%, 6 S REERMAN R, ORE 8% LA ‘Aaxp2s M OCCHBE; o
BN 50%~T0%MA T FAGLLL CRATE M RIS CRELLL DR T 49%, 1L
HNOCREPLE 391%. KT OMOCCF/NEEESR AL, ZRORAERMSMEOE, REEONE
S, BRTMAER297,

K2 AEA@MMABARREBENEERER

Table 2 Comparison of biological traits of different Chinese cabbage cultivars at harvest stage

i HELLGI% A0 % B it i FRELLGI% AL L% B
‘e 16.95 b 33.90 d % MR EE 0c 273 b 1=
R AR 0.00 ¢ 65.38 b % TN 0c 0e _
LEH2ET 87.18 a 84.62 a A R 0c 5429 ¢ 3
HbtE Oc 86.67 a 3 NS 0c Oe _

Y] AR E/ING PR R R 25 5 B (P<0.05); —URAEL

23 RUBABEHREREERKELE

I 3 AT . 8 AR I 3 it Ao [ A B o PR R R BE AP AE AR R 22 S, U HUJE RV T B BE R VR .
B 1 L R AR MR B S R 0 R, CEBLE R, BB R EE RV RS I 5.0~7.0 pmol - g 1A
PRRFE M CHENEHEES, 2.0~4.0 pmol g BIA AL U ERKLOLT AFXA2S
RN EELESE o 5 R BT A R U B R IR, I I O R R MR AR Y 2 S Al
ST OCHER RN CEPUE, WK SRR 5 R R T R R R AR DG OG R o R D R
R EE N 1.0~3.0 wmol - g™ (A “F/NEIELESE W EARGLL CBIRBE T M ik
X, KT 1.0 pmol-g™ A HELLL RN OCLLEE 250, AU A MR R E T  EE JR W 1Y
8.4% 1 7.6% . 8 A s Ffr v WG| W T At 5 o JBE AR Mk B R T 1.3 umol -7 SRR CAHRT CAR/NBUIE RS
AOCCBCROBTE T, b A U B R B SR R s SRR B R 0.9~1.2 wmol -7 Y EHLE’
WERLL LR 25; FEERKE R 0.6~0.8 pmol g WA ‘fLrsy’  AEmikEdEZE, Hrh
JRAREE IR W T AR WG, A CHEER B 34.9% . 8 AN K 1 3 W 05 B R TR B JR R JEE Y
ST IR WO . WIMEGR T . F/NEEEESE 38 O B R T I R B Rk R R A 6
AR DR A TG R R R Ry 0.5~0.6 pmol -7 A CE BT E’ CBRREBTE M 0.2~0.4 wmol g™
A R CTERBAL XA 25 M dEmdEER, PR R RN R ax
F2%5°, (O A/ i 33.6%.
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Table 3 Comparison of glucosinolate content of different Chinese cabbage cultivars

i Fifr e/ (pmol - g™) b g/ (pmol -g™) b s/ (wmol - g™) b s wmme/ (pmol-g™)
N RN 2.723 £ 0.029 e 0.564 + 0.050 de 0.644 = 0.018 ef 0.357 £ 0.013 d
WrERa L’ 3.735 = 0.018 de 1.365 + 0.002 cde 0.967 + 0.014 cd 0.353 + 0.005 d
axn2s’ 2.741 £ 0.041 e 0.518 = 0.043 de 0.980 + 0.017 d 0.252 + 0.012 de
HbiE? 9.006 + 0.045 b 3.734 + 0.087 b 1.153 £ 0.011 ¢ 0.585 + 0.010 b
BRI 5.373 £ 0.021 cd 1.277 + 0.017 cde 1.514 + 0.007 b 0.555 + 0.011 be
B 13.211 £ 0.023 a 6.751 £ 0.005 a 1.843 + 0.005a 0.713 + 0.003 ab
EEANE 3.662 + 0.027 de 1.798 + 0.014 cd 0.776 + 0.004 e 0.284 + 0.016 de
CFE/PNE S 6.307 + 0.028 ¢ 2.315 + 0.012 be 1.724 + 0.004 a 0.750 = 0.009 a

BLHI - SRR NS T B R AR 22 5 3 (P<0.05)

24 RPWHPAXBARBMWEFRHIRESHLLER
HIE 4 RIHI: 8 AN OR 5 il Bl 1] 2% 55 57 AL 20 o
gog AR CESLET RN

BB R 22 . AT MR T A UK T 190
ol ‘55%% , BRI B R g2 (A 170~180 mg- g

E n%ﬁ‘ﬁ WAL XA M CUMRBEM YRR M RS Al R R
HORHLT, O 140~160 mg-g™.  AFLLLT AR TRE AR MR, AT R, TR
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mg-g”, YRR C Bt 80 180~210 mg-kg™ MU “4LEH 297 CHRFEMT M ‘&, Hrb
LLXH 25 e CEPE 4R CRESEURIK, N XA 25 [ 38.2%; HAR A
R C T 43800 90~130 mg-kg™ o K P13 A [7] il il (] 2F 4 3% 0 i 70 022 S /0y, 2F 4R 3R Bt 40 B0
140~160 mg-g™ 1947 “MHLL.0”  CEPLET MOCH/NEEMSE, B B R 2 SRR,
AR AN LF AE R B 43 HCk 110~130 mg-g™'s
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Table 4 Comparison of nutrient content of different Chinese cabbage cultivars

fitr W i/ (mg-g™) W sy e/ (grg™) 10 415 o/ (mg-kg™) W w5/ (mg-g™)
R AR 1772 £ 134 ¢ 221 £020 a 1254 +53 ¢ 153.6 £ 0.8 a
RUE EARN 150.7 £ 10.0 d 1.12 £ 0.11d 91.7 £ 9.2 de 113.8 + 0.8 de
UXH2E 1758 + 11.1 ¢ 1.70 + 0.10b 208.1 £ 53 a 122.1 + 1.1.d
HiiE 2234 +322 a 1.58 + 0.04 be 795 £ 19.1 e 1553 0.7 a
R BTE 1742 £ 357 ¢ 1.58 + 0.05 be 1959 + 5.3 ab 1023 £ 0.1 f
ok 2259 +52a 205003 a 189.8 + 19.1 b 139.4 + 0.5 be
ST R 149.3 +20.1 d 1.60 + 0.06 be 94.8 = 10.6 de 119.0 £ 0.5 de
FNEE SR 1942 £ 26.7 b 1.67 £ 0.02 b 104.1 £ 5.3 d 142.7 = 0.8 ab

YT B[R /NG i R 22 5 2 3% (P<<0.05)
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Table 5 Comparative evaluation of biological characters and nutritional quality of Chinese cabbage cultivars

“HEmLEMESE 0.008 0.004 0.004 0.005 0.003 0.188 0300 0.004 0.000 0.022  0.006 0.034  0.048
SH/NEEEEESE 0.000 0.000 0.004 0.009 0.000 0.000 0300 0.014 0.059 0.025 0.010 0.012  0.036

B RS R NG 7 20K 22 57 3 (P<<0.05)
FRIRRNE, iR R R Al R, HUOREF4ER . AT YRR B B, AT PR A AT R A B T
B, SrgegR A e P Ak, ATE SR - R S R A (2259 mg-g™), 1
RS 5 Zaoshu 57U 34.2%; AR AIBUTCR P R R AR CRELLL (221 mgeg), S Cdb
B350 ‘Beijing 3°Y 2.3 £ 4EAER C MR (LR M 250 (2081 mg-kg!), b ‘4
ik 2 %5 ‘Jinguan 27K 16.3%; £F4ER TR BRI S M RBIE M (102.3 mg-g™), B Tk
WA TR AR (0.39% ), AT RE S i T ORI A5 e ELIBORE AR 0oz 32 B4R P e AP it s Il . A BIFFE 3R
ALYV S AR N O S R AR e, RS, RO AR 4R R RN A Ok B 1 Rk A O
HZ, R esh, R AR R R TR ey, LR 7 P RE R
AL B0 XU 0 % i 52 20 ARG e B, 8 A K 35 ity o 057 A TR A 5 kR J0% VR B XA M1 T s 0 R A 1 D
G| IR A O R R WK . (AR RV MR AR Y R G| o A Y R R OR VR M B, E
F OB TN R RR SO B K A L AR IR 46.7%F0 80.8% . K = LA BRAE £
R, P SR A M DT S IR AR A R, I AL EARE NRRARIIRE .

REZFEGI R SRR B IR M BTAh, W5 &SI MM LR . T3k . 10 AU A X AR W 2 bk
fsgm s AR A, 8 N KERMAGIAWILE, ‘4XH25 M WL’ AHEHLEN,
IR XA 25 s RERERE 87.18%, WL, ‘A% M 257 NIl LWL X TR K
FIARIRESE ML OS2 AR, 6 MRESRMARIA.L, Kb ‘BT "ok, Wog
So CAgERT M B/ EIEEESRT el gl A H AR, R W DR B O B B R R SR )
ZEBRRBETT, RIUNAGS, WL, PIEWAE E AW X 5] R R

FHSR IR BB AT iR X S AR S AT S S TP A HE P AR R, CEBE SRR R
fEfem, “BRRBEM REREEL CEHE K8.1%, ‘IrFMELL’ HH M Rk
FIEREEET, XA 257 WAL MRS AR R BERR . I 8 SR E
i AR BROE HAE WL X G R B R R CEHTET, g CMRBTEMT, ML M A%
H2%5 AWMRE, Z%32EE, 8 M CF/DNEEESR RO X 4 K E SR AN & BT
TLG R o
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