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Comprehensive Evaluation of Main Agronomic Traits of 64 Chinese Kale Resources
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Abstract: As an important vegetable crop, the diversity of Chinese kale ( Brassica oleracea var. alboglabra )
germplasm resources is crucial for variety breeding and industrial development. The aim of this study was to
systematically investigate six quantitative traits and 19 agronomic traits ( including the six quantitative traits ) of 64
Chinese kale germplasm resources, and comprehensively evaluate the germplasm resources by using methods such as
difference analysis, correlation analysis, and principal component analysis. The results showed that: the variation

coefficients of the six quantitative traits of the 64 Chinese kale germplasm resources ranged from 18.30% to 39.20%,
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and the order from large to small was petiole length > plant height > leaf length > bolt diameter > plant spread >

leaf width. Among them, the petiole length had the highest degree of variation, reaching 39.20%. There were high

correlations among the traits. Plant height was extremely significantly positively correlated with plant

spread ( 0.434**) and leaf length ( 0.369**) . Leaf width was significantly positively correlated with plant

shape ( 0.291%*) , leaf color was extremely significantly positively correlated with plant shape ( 0.411**) | and

petiole length was extremely significantly positively correlated with leaf length ( 0.356** ) . Principal component

analysis showed that the cumulative variance contribution rate of the first seven principal components reached

71.879%, which were respectively related factors of morphological and maturity performance, related factors of

appearance quality, related factors of plant shape and morphological characteristics of vegetative organs, degree of

leaf shrinkage, anthocyanin in internodes, flower color, and degree of undulation at the leaf margin.

Key words: Chinese kale; Germplasm resource; Agronomic traits; Correlation analysis; Principal component analysis
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Table 1 64 accessions of advanced-generation germplasm resources of Chinese kale

=2 %' SR 52z s B
1 JS-00001 J0992 33 JS-00050 BT
2 J$-00002 10992 34 JS-00051 BT
3 J$-00003 J0992 35 JS-00052 B HITE
4 JS-00004 10991 36 JS-00053 BRI
5 J$-00005 J0991 37 JS-00054 B HIFE
6 JS-00007 J0991 38 JS-00055 BRI
7 J$-00008 J0991 39 J$-00056 BT
8 JS-00012 J0991 40 JS-00057 BB I
9 J$-00016 J0991 41 J$-00058 g2
10 JS-00018 J0991 42 JS-00059 M52
11 JS-00019 J0991 43 JS-00060 Jisz25




34 HHE: 64 (T I TR FER ZMRIRER G T 556 4%
gR1 64 MFESRMREFFELR
Table 1 64 accessions of advanced-generation germplasm resources of Chinese kale

=2 £ Hei e ETRE S

12 J$-00020 J0991 44 J$-00068 I k3058
13 JS-00021 J0991 45 JS-00070 M T
14 JS-00022 J0991 46 JS-00071 I ST
15 J$-00025 JARIEIIT i 47 JS-00072 A F T
16 J$-00026 T RIE TR 48 JS-00073 JFET21
17 JS-00027 IRBEMGTE 49 J$-00075 10996

18 J$-00028 JARIE T 50 JS-00077 J0996
19 JS-00031 T IRIERIT i 51 JS-00078 J0996

20 J$-00032 JARIEIT 52 JS-00079 J0996
21 JS-00033 T RIE R 53 JS-00080 J0996
22 J5-00033 AR 54 JS-00081 10996

23 JS-00034 T RIE R 55 JS-00082 J0996
24 J$-00035 JARIENST 56 JS-00083 J0996

25 J$-00036 T RIE TR 57 JS-00084 J0996
26 15-00043 BB T 58 JS-00087 10996

27 JS-00044 BIEHHITE 59 JS-00088 JRITHE
28 JS-00045 EReliviiPiaa 60 JS-00089 T RIT
29 J$-00046 BIEHHITE 61 JS-00090 IR
30 JS-00047 BEHRITiE 62 JS-00091 JRIT R
31 JS-00048 BT 63 JS-00092 BT
32 JS-00049 BT 64 JS-00093 BT

1.2 RIEFHE

R T 2024 4F 4 H & 5 AfEmE SRR
M ARA R MR N HT. T 2024 4
4H 3HIEM, 20244 4 H 25 HB 4, 2024 48
5 H 22 HEA . 64 ) 5T 9% U544 58 4 BEAIL X 41 15
Th, BPORIRIAE 40 Bk, T [B)GE B it 250 R0
AR ESD I, TEEMZ 30d 5, FRRIMRIA SR
ARSI, TRUR A S MR R 2k, A Fh

FREALE I 10 BR#EAT ST . IR Z R AE
194, WFEHRAL, fRiE . MRS, P pbSE.

K2 FEIBTRE

o, M. MR . MR IR ERE . A
Pk, AR BERESL . EORLL R . (R
HERE., e, &6, REZEIBIR, & &2
1.3 #iELE
ARG UG, EPAERE . nh o MBS
13 100 o R SE B Ak b HE (£ 2) . AU
Excel 2007 55 SPSS19.0 # 4, X 4b 3 J5 i 54 e
AP ARAEIRACEE, AR IR TR RS
FHAEGE 08T o

TR E L RE

Table 2 13 item of Quantitative assignment of qualitative traits of Chinese kale
T fE
B R
1 2 3 4 5
/SiE] THE A JENA
-4, ke gl e
e LI PR R EIIE W KIEE




W% o4

TIT I G IR R ZRIRAZR G PO

35

gR2 FE B IRENKHHEENRE

Table 2 13 item of Quantitative assignment of qualitative traits of Chinese kale
TAE
1 2 3 4 5
e ¥ & BE| wh b
M I GABCIR TR 55 H G
P & A h E4
ity B ol H
RS = vl H K
TEH R x A h
e Fe wH e
PIBZEIRAR VIR D)7 Y HIE
R A T i I

2 SRS

2.1 64 MFEMREEN 6 MIEHEREER
B3R 3 AR, 64 v i A B BT I 1Y 6 4

PRIR2ZE BB, AR REE 18.30%~39.20% X [H]

Wz, mREVNOUIF IR > P > K>3

> bR >0t 58, Hr, MR R R EERK,
9 39.20%, 28 SEIEEEAE 1.00~13.00, dHIAMANR]
AR 2252 3, MR AR ik, fesfe
o R G T AR e A . A, AR A Y AR
SRR, 9 23.48% F122.27%, [FkEE
BRI LSS

R3 o4 MITEMRFRN 6 MEMEREESR
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Table 5 Eigenvalues and contribution rates of principal component analysis of 19 agronomic traits of 64 Chinese kale germplasm

resources

5% AR 2EfH TR (%) FHTTRR (%)
1 3.281 0.452 17.267 17.267
2 2.829 0.523 14.889 32.157
3 2.306 0.513 12.134 44.291
4 1.793 0.517 9.439 53.729
5 1.276 0.109 6.714 60.444
6 1.167 0.161 6.140 66.584
7 1.006 0.089 5.295 71.879
8 0.917 0.105 4.824 76.703
9 0.812 0.114 4.272 80.975
10 0.698 0.135 3.671 84.647
11 0.563 0.093 2.965 87.612
12 0.470 0.053 2.473 90.084
13 0.417 0.073 2.195 92.279
14 0.344 0.008 1.813 94.092
15 0.336 0.040 1.770 95.862
16 0.296 0.076 1.556 97.418
17 0.220 0.049 1.156 98.574
18 0.171 0.071 0.898 99.472
19 0.100 0.528 100.000
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Table 6 Principal component factor loading matrix of 19 agronomic traits of 64 Chinese kale germplasm resources
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