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Abstract [ Objective] The aim was to understand the phenotypic variation of Lycium ruthenicum Murr.
fruits and the correlation between phenotype and active substances, to provide reference for its resource
development and utilization., [ Methods | Taking L. ruthenicum as materials, 23 phenotypic characteristics
were extracted, and the active substances were determined and analyzed. [Results] (1) The coefficient of
variation of roundness, correlation value and entropy of phenotypic characteristics was small, the differ-
ence between individuals was small, and the stability was high. The coefficient of variation of area,
yellow-blue channel value, red-green channel value, contrast and angular second moment value was large.
(2) The coefficient of variation of active substance content was large, the stability was poor, and the selec-
tion potential was large. The correlation coefficients between phenotypic characteristics and active sub-
stances were extremely significant in 143 pairs (P <C0. 01) and significant in 20 pairs (P<C0. 05). (3) Prin-
cipal component analysis showed that the characteristic vector values of red, green, blue, brightness,

lightness, gray. perimeter, area, length, width, angular distance, and energy value were higher, which
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could be used as important reference factors for fruit quality evaluation. [ Conclusion] The fruits of L. ru-

thenicum have great potential for selection, and the content of active substances can be judged by pheno-

typic characteristics. These results provide reference for fruit quality evaluation and non-destructive testing.
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Table 1 Coefficient of variation of phenotypic traits and active substances of L. ruthenicum
AR A iR EL (N bR 2 fe/MA R AfEH RS
Trait type Index Mean S Min Max CV/%
F& B Width/mm 7.140 1. 046 5. 250 10. 020 14. 652
K J¥ Length/mm 8.410 1.253 5. 680 12. 450 14.892
oA KIEL L/w 1.180 0.162 1.012 1.659 13.593
Morphology T F Area/mm?® 46. 490 12.891 22. 844 97. 094 27.726
Ji K Perimeter/mm 27.801 3. 954 19. 341 40.129 14. 224
[# BF Roundness 0. 746 0.048 0. 555 0. 825 6.421
P R 26. 430 5.128 16. 238 41,411 19. 400
SEHE G 26.519 4,432 17. 930 39. 985 16. 713
WEME B 31.117 3.672 23.713 41. 321 11. 800
SLPE(E L 9. 987 2. 049 6.216 16. 233 20. 521
Bt FAE STIB R 1. 487 0. 358 0.716 2.519 24.062
Color and
lustre WS IEE o —2.746 1. 034 —5.736 —0.509 37.663
AE H 84.021 14.478 56. 695 116. 806 17. 231
A S 76. 584 12. 065 55. 181 111. 646 15. 754
HEV 33.335 4,432 24.628 47.131 13. 295
JRBEMH Gray 26. 981 4.525 18.186 40. 534 16.772
X} LB Contrast 64. 826 20.570 28. 863 126. 692 31. 731
M5 Dissimilarity 3.480 0.786 2.015 5.747 22.572
] [ i P Homogeneity 0.487 0. 050 0. 344 0. 600 10. 357
LU FRAE
Texture fig - Energy 0.251 0.035 0.179 0. 346 13. 847
characteristics
A& ME Correlation 0. 886 0.026 0.818 0.936 2.924
£l B AR {H ASM 0.064 0.018 0.032 0.120 28. 174
S5 {4 Entropy 4. 874 0.246 4.228 5.535 5.049
£ 17 i Anthocyanin content/(mg/g) 8. 754 4,442 0. 819 21.571 50. 737
T 1 R )
Active Z i) % 4+ Polyphenol content/(mg/g) 24.729 5. 145 14.013 38.936 20. 804
ingredient
# il &+ Plavonoid content/(mg/g) 24,614 10. 503 6.706 57.439 42,670
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(EL A i RE AR (B AR DG PR 52 5383 32 55 0 R G
B58 1 T L5 R S R R S P A s Tl BRI A
5 AR SR B 58 o 5 5 X L 38 M AR G P8 L 22 55
HAOG A BOAR bR 5T 25 46 An 2 ] 44 5 I 35 sl
WG SO S B bR R R (EH S L0 (AR e
JEE U A3 L (A L A RE B RE RIAR BE A O
58 A SRR H 5 400 2o 308 3 (L B0 80 (L (5 AR A A
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FHOG . A B BE 5 BT A B 6 48 A A DS E s R
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FHIE(P<C0. 01) s 2 W % i 5 B (0 45 b 21 4 58 JE (H
BB EMCP<0.05), 5HARAIEIRY LR E
PEAH G (P=>0. 05) ; ¥ & & 5 2 (0 46 b5 10 A EE &
BE A SC(P<C0.05), 5 H AR AIE IR L B F
PEAH G,
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J T TS AT T S 2 R RRAE [ A7 76 AR 5 A A 56
P 7840 S i HL SR S 3 R R I AR S Y 32 R TR ML
AR ) R AR S5 0 BTk L X 23 A~ e BUARAE 4T 35 A%
Gy BT FF AR R P I R AR AR R AE 1] £ DA B 2R
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Table 3 Eigenvalues and cumulative contribution rates of phenotypic evaluation factors of L. ruthenicum

FBURFAE 1 ER %2 EW4r %3 s %4 ERSy %5 EMsr %6 ERA
Phenotypic trait PC1 PC2 PC3 PC4 PC5 PC6
FFE{H Eigenvalues 9. 865 4. 941 2.419 1. 549 1. 246 1.133

Tk E Contribution rate/ % 42. 893 21.483 10.518 6.733 5.418 4.926
N
(‘umulmvit)ln'fri‘ff‘ui)n rate) % 42. 893 64.375 74.893 81.626 87. 045 91.971
i Width —0.116 0.815 —0. 448 0.009 —0.321 —0.025
K ¥ Length —0.249 0. 849 —0.103 —0.126 0. 166 0. 375
K L/w —0.151 —0.038 0. 490 —0.179 0. 637 0.516
M Area —0.173 0. 887 —0.338 —0.061 —0.075 0. 149
JAK Perimeter —0.219 0.919 —0.225 —0.063 —0.097 0. 190
[ i Roundness 0.262 —0.505 —0. 402 0. 104 0.114 —0.279
21 R 0. 950 0. 124 0. 064 0. 159 0. 130 —0.052
5E G 0.963 0.164 0.140 0.146 —0.024 0.013
WE B 0.931 0.086 0.225 0.236 —0.094 0.079
S 0.963 0.153 0.132 0. 162 —0.002 0.003
ILGETEE a —0.623 —0.364 —0.088 0.165 0.292 —0.064
EEEIE b 0. 300 0. 359 —0. 456 —0. 369 0. 470 —0.374
@H H —0. 644 —0.318 0.272 0.221 —0. 209 0. 362
A S —0.730 —0.191 —0.026 0. 280 —0.325 0.053
BV 0. 949 0. 104 0. 170 0.219 —0.033 0.022
KB Gray 0. 965 0. 146 0.130 0. 160 0. 009 0.003
X} L Contrast 0.758 —0.261 0. 084 —0.419 —0.285 0.128
M E Dissimilarity 0. 829 —0.173 —0.038 —0. 400 —0.201 0.137
[d] i P Homogeneity —0. 856 0.231 0.243 0.215 —0.071 —0. 145
fiE{H Energy —0.083 0.572 0.715 —0.172 —0.070 —0.297
Mt Correlation 0.117 0.596 —0.006 0.718 0.251 —0.082
1 ZBirsE ASM —0.083 0.567 0.716 —0.184 —0.065 —0.292
{8 Entropy 0. 847 —0.084 —0. 346 0.168 —0.001 0. 256
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