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peel Ca content decreased. There were very significantly positive correlations between the flesh soluble solids content and
the total length of single fruit cracks,and significantly positive correlation between the flesh soluble solids content and the
average depth of cracks. Cutin layer thickness was found significantly positively correlated with the average width and
depth of cracks. There were very significantly positive correlations among the peel N and Mg contents and the total length
of single fruit cracks,the average width and depth of cracks and the average cracks number of single fruit;there were
significantly negative correlations among the peel K contents and the average width of cracks,the average cracks number
of single fruit;there were significantly negative correlations among the flesh K content and the total length of single fruit
cracks,the average width and depth of cracks and the average cracks number of single fruit. There were significantly or
very significantly positive correlations among the peel N/K,N/Ca,P/Ca and K/Ca ratio and the total length of single
fruit cracks,the average width and depth of cracks and the average cracks number of single fruit. There were significantly
or very significantly negative correlations among the peel K/Mg,Ca/Mg and K/Mg ratio and the total length of single
fruit cracks, the average width and depth of cracks and the average cracks number of single fruit. There also were
significantly positive correlations among the flesh P/K ratio and the total length of single fruit cracks and the average
width of cracks. The normal apples in fruit cracking orchards appeared cracks in 19—23 hours after soaking into distilled
water,and with the soaking time prolonged, fruit cracking degree was aggravated;the apples in control orchard didn’t
appear cracks in the first 3 days after soaking into distilled water, the slight cracks appeared until 4 days later after
soaking.
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Table 1 The 50 non-heading Chinese cabbage materials
GH AW W9 AR WET A @S AR BT &K
Code Name Code Name Code Name Code Name Code Name
13Xs2 11 13Xs25 21  13Xs71 31 13Xsll0 41 “H "
13Xs3 12 13Xs27 22 13Xs72 32 13Xsl25 42 “HFHA”
13Xs7 13 13Xs44 23 13Xs90 33 13Xsl29 43 “Hii28”

13Xs10 14 13Xs50 24 13Xs91 34 13Xsl36 44 “EH
13Xs11 15 13Xs51 25  13Xs92 35 13Xsl37 45 “EIK”
13Xs13 16 13Xs53 26  13Xs94 36 13Xsl41l 46 “HE”
13Xs17 17 13Xs58 27  13Xs95 37  13Xsl46 47 “HEF”
13Xs18 18  13Xs59 28  13Xs97 38  13Xsl56 48 L
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13Xs23 20 13Xs70 30 13Xsl05 40 & 50 “HE 387
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13Xs20 19 13Xs61 29  13Xs98 39 13Xs197 49 “HFEHRAR”

Table 2 Variation analysis of qualitative traits for
non-heading Chinese cabbage at seedling stage
_ hhifEE Eﬁ_{-‘ﬁ
2N FIE BORE  RAME ER . Variable
Character Mean Maximum Minimum Variation coefficient
deviation
/%
#% Plant type 3.72 5 1 1~5 1.13 30. 38
HHEME Corset character 1. 60 5 1 1~5 1.23 76. 88
-£a, Leaf color 4.14 9 1 1~9 1.73 41.79
4% €8, Petiole color 3. 64 7 1 1~7 1.59 43. 68
PR Foliar luster 0. 62 3 0 0~3 0.97 156. 45
T 4% 45 Leaves shrivel 2. 20 7 1 1~7 1.81 82.27
2 B
4.96 9 1 1~9 1.54 31.05
Leaf margin folding
2 %4%| Leaf margin crack 0.18 1 0 0~1 0. 39 216. 67
*3 NMEXREERSFMELEIT
Table 3 The frequency of qualitative traits for
non-heading Chinese cabbage
MR 43745 Ko i) Distribution proportion/ %
Character 0 1 2 3 4 5 6 7 8 9
#E Plant type 4 56 40
WM Corset character 78 14 8
48, Leaf color 2 16 16 34 16 2 10 2 2
4% £8, Petiole color 18 34 46
[ Y% Foliar luster 68 6 22 4
I 445 Leaves shrivel 64 16 16 4
2% % Leaf margin folding 6 6 78 4 6

%%4%| Leaf margin crack 84 16
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Table 4 Variation analysis of quantitative traits for non-heading Chinese cabbage at seedling stage
R FIMH BoRHE F/ME Al PR AR5 RE
Character Mean Maximum Minimum Variation Standard deviation Variable coefficient/ %

FEFH Base thick/cm 2.94 4.99 1.04 1. 04~4. 99 0. 96 32. 65
HEHL Waist thick/cm 4. 94 8.35 1.62 1.62~8. 35 1.31 26.52
4%+ Petiole length/cm 5.94 11. 00 1. 00 1. 00~11. 00 1. 80 30. 30
448 Petiole thick/cm 0.44 0. 80 0.18 0. 18~0. 80 0.16 36. 36
44 9% Petiole width/cm 2.07 4.00 0. 87 0. 87~4.00 0. 89 43. 00
M4 Leaf length/cm 20.13 46. 30 11. 37 11. 37~46. 30 6.21 30. 85
¥ Leaf number/ J- 10. 32 19. 00 5. 00 5. 00~19. 00 2.23 21.61
-2 Leaf weight/g 10. 41 24. 23 2. 60 2. 60~24. 23 5.23 50. 24
#IE Plant canopy/cm 23. 65 33.73 13.23 13.23~33.73 5. 05 21.35
# Plant height/cm 19. 05 29.97 11. 07 11. 07~29. 97 5.02 26. 35
BAKRE Single fruit weight/g 52.09 152.13 8.33 8.33~152.13 37. 34 71.68
5% Leaf width/cm 9. 28 13.03 4. 87 4. 87~13.03 1.92 20. 69
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Fig.1 Dendrogram of 50 non-heading Chinese cabbage
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materials based on phenotypic traits at seedling stage
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Table 5 Principal component analysis of phenotypic for
non-heading Chinese cabbage

FRG FEA1 ERS2 FERS3 ERS4
Principal Principal Principal Principal Principal
component component 1 component 2 component 3 component 4
FEE{H Characteristic value 27. 483 4. 719 3. 802 2. 440
Fi#k % Contribution rate/ % 57. 257 9. 831 7.920 5. 084
R TR Total contribution rate/ % 57. 257 67. 088 75.008  80.092
#7 Plant type —1.422 —0. 609 —0. 360 —1.166
HEM: Corset character —8.095 —2.186 —1. 828 —1. 050
I8, Leaf color —0. 806 4. 338 2. 605 2. 255
- {8, Petiole color —1.725 3. 589 —0. 506 —1. 361
- 1E Y6 Foliar luster —11. 453 —0. 924 0. 754 0. 080
- H 4% 45 Leaves shrivel —6. 692 1. 948 —0. 347 3. 166
% B #% Leaf margin folding 1. 670 3. 286 0. 524 —2.802
4% %3%) Leaf margin crack —12.561  —1.343 0. 606 —0. 955
T Leaf weight 3.291 —1.597 0.071 1. 573
JLFFH Base thick 3. 641 —0. 566 —2.477  —0.571
FEH Waist thick 3. 699 2. 357 0. 282 —0. 209
MK Leaf length 3. 656 —1.254 1. 951 —2. 396
I #i1& Petiole length 3.571 —0.195 3.934 —1.454
4% 5% Petiole width 3.358 —1.139 —3.498 0. 338
-4 )8 Petiole thick 3. 036 —1. 505 —1. 969 1. 283
¥PRTE Single plant weight 2.751 —0.606  —1.554  0.639
5% Leaf width 3.763 —2.574 0. 098 —1.125
#R1E Plant canopy 3. 960 —2.193 1. 918 1. 504
#kE Plant height 3. 215 —2.078 2.767 2. 043
% Leaf number 3.141 3.251 —2.970 0. 207
23
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Diversity Analysis of Non-heading Chinese Cabbage Based on Seeding Phenotypic Traits

MA Jinjian, LI Ning,ZHANG Shujuan, YU Zhaojun, HUI Maixia
(College of Horticulture, Northwest Agricultural and Forestry University, National Key Laboratory of Crop Stress Biology in Arid Areas,

Yangling , Shaanxi 712100)

Abstract: The genetic diversity was studied on 50 kinds of non-heading Chinese cabbage germplasms based on 12

quantitative characters and 8 qualitative characters. The results showed that the variable coefficient of 12 quantitative

traits was among 20. 69% —71. 68% ,and the average value was 34. 30%. The widest variation was found in plant weight

which had a coefficient of variance 71. 68% ,leaf width was the smallest. The principle analysis showed that 20 characters

were integrated into 4 principle components and their additive contributing rate came up to 80. 092%5 ,especially the yield

factor(57. 257%). By cluster analysis,50 materials were clustered into 3 groups.

Keywords : non-heading Chinese cabbage; germplasm;phenotypic character;cluster analysis; principal components analysis
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