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Comprehensive evaluation of Lentinula edodes strains based on grey cor-

relation degree and DTOPSIS method
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Shipu

(Sanmenxia Academy of Agricultural Sciences, Sanmenxia 472000, Henan, China)

Abstract: In order to screen out high-yield and high-quality Lentinula edodes varieties suitable for planting in western
Henan, 11 major agronomic traits of 24 varieties were selected as evaluation indexes, and comprehensive evaluation was
carried out by grey correlation degree and DTOPSIS. The results showed that the correlation between the ranking of grey
correlation method and the ranking of yield was low (+=0.476), and the evaluation paid more attention to the balance of
traits. In contrast, the ranking of DTOPSIS method was significantly correlated with the ranking of yield(7=0.941), which
was closer to the breeding goal of high yield and high quality. Both methods could reflect the comprehensive performance
of Lentinula edodes varieties to a certain extent. The maximum difference rate of C; value of DTOPSIS method was
56.37 %, which was higher than the maximum difference rate of G, value of grey correlation method(24.17%), indicating
that the DTOPSIS method better highlight the differences and comparative advantages among varieties. Therefore, the
DTOPSIS method is more suitable for comprehensive evaluation of Lentinula edodes varieties. Based on the screening re-
sults of both analytical methods, X15(Dehai No. 1), X12(808-2)and X20(Shenxiang 215) exhibited superior comprehen-
sive traits and were recommended for local promotion and application.
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Table 1 Test strains and sources of Lentinula edodes

st 5 Hh AL R Kl i AN S A A4 AR A
Strain number  Strain name Source Strain number ~ Strain name Source
X1 808-1 NN R =L 7 X13 Gl 5 =g ARLARL2AWE AR
Sanmenxia Academy of Agricultural Sciences Jingu 5 Sanmenxia Academy of Agri-
cultural Sciences
X2 B2 5.1 =TIk ROLAR AT T X14 WE1S R E
Yuxiang 2-1 Sanmenxia Academy of Agricultural Sciences Hongfeng | Lingbao,Henan
X3 F1k 455 VRS X15 TS TR IR
Fenggu 4 Lushi, Henan Dehai 1 Lushi, Henan
X4 L31 TR P X16 15 R R A
Lushi, Henan Lingxian 1 Lingbao,Henan
X5 9608-1 =g AR 2B AR X17 0912 BT R
Sanmenxia Academy of Agricultural Sciences Pingquan, Hebei
X6 HiEF 235 TR G X18 M1E 4 5 TR B AR
Shenxiang 235 Lushi, Henan Yuhua 4 Biyang,Henan
X7 9608-2 TENEYRNIN X19 KE25 TR A AT L
Lushi, Henan Nongxiang 2 Fujian Fungi Research Center
X8 IR 01 b 73 X20 HIFT 215 BE ST AL AR
Pingquan 01 Pingquan, Hebei Shenxiang 215 Zhumadian Academy of Agri-
cultural Sciences
X9 g9 5-1 WMMRAE X21 FBH2 52 E IR
Dehai 9-1 Lingbao,Henan Xiangyang 2-2 Lushi, Henan
X10 FIH 2 5-1 VRS X22 HiE 10 5 JENEVRNES
Xiangyang2-1 Lushi,Henan Dehai 10 Lushi, Henan
X11 BE252  LTEAR X23 g 952 WS
Yuxiang 2-2 Wanrong , Shanxi Dehai 9-2 Lushi, Henan
X12 808-2 NN X24 1S IR ST
Lushi, Henan Wild 1 Pingwu, Sichuan
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Table 2 Main agronomic traits of fruiting body of 24 Lentinula edodes strains

WK [ S i fi
A el Mycelial ~ Mycelial — ES52/% J?f;j Eﬁ\ k,}g E,@ Single FE # Number ﬁﬁi
Strain growth rate growth rate Pileus P1.leus P.11eus Stipe S'tlpe mushroom Yleld of of finished ngh,

(PDA/ (sawdust)/  tightness thickness/ diameter/ length/ diameter/ fresh s1f1gle mushroom ql'Jallty

(mm-d") (mm-d") mm mm mm mm mass/g stick/g yield/%
X1 4.31 3.06 15.60 63.98  42.68 14.86 36.86 41147 11.33 85.24
X2 3.98 2.90 2 11.86 60.44 3859 14.68 31.71 519.58 16.67 73.78
X3 2.06 2.76 1 18.94 6234  57.16 1575 35.04 401.27 12.00 67.60
X4 3.49 2.92 3 12.77 44.65 3569 14.84 18.79 132.63  7.00 93.84
X5 4.20 3.16 2 15.75 6490  41.72  17.29 35.66 348.55  9.67 80.15
X6 3.65 2.61 2 15.45 81.08  45.55 18.28 52.44 480.20  9.33 83.20
X7 3.81 2.98 2 12.79 71.53  43.05 13.90 43.04 30123  7.33 78.99
X8 2.50 3.13 2 14.62 70.38  38.80 15.16 38.81 566.73  15.00 85.55
X9 3.44 2.85 2 20.26 61.28  40.62 1637 40.02 280.78  7.00 83.18
X10 3.76 3.16 3 12.83 7473 42.68 1575 45.72 380.15  8.00 83.48
X11 3.90 2.63 3 13.75 57.12 3222 13.63 26.40 374.61 14.00 74.17
X12 3.84 3.08 3 13.12 68.02  39.04 1331 38.10 547.13  14.33 66.49
X13 3.53 3.05 3 14.39 62.67  36.83 16.04 32.24 233.70  7.33 86.71
X14 3.90 3.60 2 16.86 58.76 4235 17.12 27.48 349.43  13.00 82.53
X15 3.95 2.94 3 14.29 64.36 3541 1385 30.01 54790 18.33 80.80
X16 3.75 2.73 2 18.63 58.13  39.83  16.02 41.43 461.52 1133 68.36
X17 4.02 2.79 2 19.62 86.94 4123 2048 63.06 459.82  7.33 88.68
X18 4.31 3.22 2 14.99 61.72  46.68 12.50 29.33 584.38  20.67 57.90
X19 4.44 3.35 1 15.00 46.43 3436  9.96 13.36 319.13  23.67 55.44
X20 4.76 2.75 2 12.00 66.89  38.68 13.62 31.74 584.08 19.00 64.08
X21 4.72 2.82 1 12.35 61.81 32.28 1345 27.41 356.07 13.33 71.43
X22 3.71 2.60 2 17.00 57.35 3525 1542 26.33 375.63 14.33 87.69
X23 4.38 3.05 2 16.67 69.67 3295 12.12 34.27 44277 13.67 78.02
X24 3.32 2.86 1 20.11 54.60 33.63 16.17 23.70 310.53  13.67 55.59
Y){H Mean value 3.82 2.96 2.08 15.40 63.74 3947 15.02 34.29 407.05 12.81 76.37
bR 0.60 0.24 0.64 2.56 9.23 547 213 10.33 11447 449 10.64
Standard deviation
A R 15.65 8.03 30.72 16.65 14.49 13.86 14.18 30.13 28.12  35.06 13.93
Coefficient of variation/%
Xo 4.76 3.60 3.00 20.26 86.94 3222 996 63.06 584.38 23.67 93.84

VE T GErh 200, 1 2 SR S A BUE Dy 1, & By 2, S5 S 3.

Note: For statistical analysis purposes, pileus tightness was categorized and assigned numerical values as follows, loose=1, moderate=2, firm=3.

TSR RSFEAERE R(E 5) . HIAEFE R TP 510 1)
Tt AR RN B3¢ /IMEL 53 TR A% R P B AL A 0 47 A8
i, U] 11 ANPEAR I BEAR A 5 1 B AR B8 43 N
X! =[0.0200,0.080 0,0.120 0,0.070 0,0.060 0,0.050
0,0.050 0,0.100 0,0.250 0,0.050 0,0.150 0]; X, =
[0.008 7,0.057 8,0.040 0,0.041 0,0.030 8,0.028 2,
0.024 3, 0.024 6, 0.056 7, 0.014 8, 0.088 6].
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Table 3 Dimensionless processing results
i
Strain K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11
X1 0.905 5 0.850 0 0.666 7 0.770 0 0.7359 0.754 9 0.670 3 0.584 5 0.704 1 0.478 7 0.908 4
X2 0.836 1 0.805 6 0.666 7 0.585 4 0.695 2 0.8349 0.678 5 0.502 9 0.889 1 0.704 3 0.786 2
X3 0.4328 0.766 7 0.3333 0.934 8 0.7170 0.563 7 0.632 4 0.5557 0.686 7 0.507 0 0.720 4
X4 0.7332 0.8111 1.000 0 0.630 3 0.5136 0.902 8 0.6712 0.298 0 0.2270 0.2957 1.000 0
X5 0.882 4 0.8778 0.666 7 0.777 4 0.746 5 0.772 3 0.576 1 0.565 5 0.596 4 0.408 5 0.854 1
X6 0.766 8 0.7250 0.666 7 0.762 6 0.9326 0.707 4 0.544 9 0.8316 0.8217 0.394 2 0.886 6
X7 0.800 4 0.827 8 0.666 7 0.6313 0.822 8 0.748 4 0.716 5 0.6825 0.5155 0.309 7 0.8418
X8 0.5252 0.869 4 0.666 7 0.721 6 0.809 5 0.830 4 0.6570 0.6154 0.969 8 0.633 7 09117
X9 0.7227 0.7917 0.666 7 1.000 0 0.704 9 0.793 2 0.608 4 0.634 6 0.480 5 0.2957 0.886 4
X10 0.789 9 0.877 8 1.000 0 0.633 3 0.859 6 0.754 9 0.632 4 0.7250 0.650 5 0.3380 0.889 6
XI11 0.8193 0.730 6 1.000 0 0.678 7 0.6570 1.000 0 0.730 7 0418 6 0.6410 0.5915 0.790 4
X12 0.806 7 0.8556 1.000 0 0.647 6 0.782 4 0.8253 0.748 3 0.604 2 0.936 3 0.605 4 0.708 5
X13 0.741 6 0.8472 1.000 0 0.710 3 0.720 8 0.874 8 0.620 9 0.5113 0.399 9 0.309 7 0.924 0
X14 0.8193 1.000 0 0.666 7 0.8322 0.6759 0.760 8 0.5818 0.4358 0.5979 0.549 2 0.879 5
X15 0.829 8 0.816 7 1.000 0 0.705 3 0.740 3 0.909 9 0.719 1 04759 0.9376 0.774 4 0.861 0
X16 0.787 8 0.758 3 0.666 7 0.9195 0.668 6 0.808 9 0.6217 0.6570 0.789 8 0.478 7 0.728 5
X17 0.844 5 0.7750 0.666 7 0.968 4 1.000 0 0.7815 0.486 3 1.000 0 0.786 9 0.309 7 0.9450
X18 0.905 5 0.894 4 0.666 7 0.7399 0.709 9 0.690 2 0.796 8 0.465 1 1.000 0 0.873 3 0.6170
X19 0.932 8 0.930 6 0.3333 0.740 4 0.5340 0.9377 1.000 0 0.2119 0.546 1 1.000 0 0.590 8
X20 1.000 0 0.763 9 0.666 7 0.592 3 0.769 4 0.8330 0.7313 0.503 3 0.999 5 0.802 7 0.682 9
X21 0.991 6 0.783 3 0.3333 0.609 6 0.711 0 0.998 1 0.740 5 0.4347 0.609 3 0.563 2 0.761 2
X22 0.779 4 0.722 2 0.666 7 0.839 1 0.659 7 09140 0.6459 04175 0.642 8 0.605 4 0.934 5
X23 0.920 2 0.847 2 0.666 7 0.822 8 0.801 4 0.977 8 0.8218 0.543 5 0.7577 0.5775 0.8314
X24 0.697 5 0.794 4 0.3333 0.992 6 0.628 0 0.958 1 0.616 0 0.3758 0.5314 0.5775 0.592 4
Xo 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
R4 BMREXRBKERINE
Table 4 Correlation degree and weight of the traits
b7 Index Kl K2 K3 K4 Ks K6 K7 K8 K9 K10 K11
RERSE 0.6943 0.6989 0.6280 0.6518 0.6144 0.7244 05644 04872 0.6156 04927 0.7043
Correlation degree
L E Weight 0.1010 0.1016 0.0913 0.0948 0.0893 0.1054 0.0821 0.0709  0.0895 0.0717 0.1024
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Table 5 Decision matrix

s i

Strain K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11

X1 0.018 1 0.068 0 0.080 0 0.0539 0.044 2 0.0377 0.033 5 0.062 9 0.176 0 0.023 9 0.136 3
X2 0.016 7 0.064 4 0.080 0 0.0410 0.0417 0.0417 0.0339 0.046 6 0.2223 0.0352 0.1179
X3 0.008 7 0.061 3 0.040 0 0.065 4 0.043 0 0.028 2 0.0316 0.048 4 0.1717 0.025 3 0.108 1
X4 0.0147 0.064 9 0.120 0 0.044 1 0.030 8 0.045 1 0.033 6 0.027 9 0.056 7 0.014 8 0.150 0
X5 0.017 6 0.070 2 0.080 0 0.054 4 0.044 8 0.038 6 0.028 8 0.058 9 0.149 1 0.020 4 0.128 1
X6 0.0153 0.058 0 0.080 0 0.053 4 0.056 0 0.035 4 0.027 2 0.082 3 0.205 4 0.0197 0.1330
X7 0.016 0 0.066 2 0.080 0 0.044 2 0.049 4 0.037 4 0.035 8 0.068 3 0.128 9 0.0155 0.126 3
X8 0.0105 0.069 6 0.080 0 0.050 5 0.048 6 0.0415 0.032 8 0.056 5 0.242 4 0.0317 0.1367
X9 0.014 5 0.063 3 0.080 0 0.070 0 0.042 3 0.0397 0.030 4 0.062 7 0.120 1 0.014 8 0.1330
X10 0.015 8 0.070 2 0.120 0 0.044 3 0.0516 0.0377 0.0316 0.073 1 0.162 6 0.016 9 0.133 4
XI11 0.016 4 0.058 4 0.120 0 0.047 5 0.039 4 0.050 0 0.036 5 0.042 1 0.160 3 0.029 6 0.118 6
X12 0.016 1 0.068 4 0.120 0 0.045 3 0.046 9 0.041 3 0.037 4 0.060 3 0.234 1 0.030 3 0.106 3
X13 0.014 8 0.067 8 0.120 0 0.049 7 0.043 3 0.043 7 0.0310 0.049 6 0.100 0 0.0155 0.138 6
X14 0.016 4 0.080 0 0.080 0 0.058 3 0.040 6 0.038 0 0.029 1 0.043 4 0.1495 0.027 5 0.1319
X15 0.016 6 0.065 3 0.120 0 0.049 4 0.044 4 0.045 5 0.036 0 0.0459 0.234 4 0.038 7 0.129 2
X16 0.0158 0.060 7 0.080 0 0.064 4 0.040 1 0.040 4 0.0311 0.062 5 0.197 4 0.023 9 0.109 3
X17 0.016 9 0.062 0 0.080 0 0.067 8 0.060 0 0.039 1 0.024 3 0.100 0 0.196 7 0.0155 0.141 8
X18 0.018 1 0.071 6 0.080 0 0.051 8 0.042 6 0.034 5 0.039 8 0.049 5 0.250 0 0.043 7 0.092 6
X19 0.0187 0.074 4 0.040 0 0.051 8 0.0320 0.046 9 0.050 0 0.024 6 0.136 5 0.050 0 0.088 6
X20 0.020 0 0.061 1 0.080 0 0.0415 0.046 2 0.041 6 0.036 6 0.054 2 0.249 9 0.040 1 0.102 4
X21 0.019 8 0.062 7 0.040 0 0.042 7 0.042 7 0.049 9 0.0370 0.045 3 0.1523 0.028 2 0.114 2
X22 0.0156 0.057 8 0.080 0 0.058 7 0.039 6 0.045 7 0.0323 0.044 3 0.160 7 0.030 3 0.140 2
X23 0.018 4 0.067 8 0.080 0 0.057 6 0.048 1 0.048 9 0.041 1 0.0517 0.189 4 0.028 9 0.124 7
X24 0.0139 0.063 6 0.040 0 0.069 5 0.0377 0.047 9 0.030 8 0.042 6 0.1328 0.028 9 0.088 9
X! 0.0200 0.080 0 0.120 0 0.070 0 0.060 0 0.050 0 0.050 0 0.100 0 0.250 0 0.050 0 0.150 0
X 0.008 7 0.057 8 0.040 0 0.0410 0.030 8 0.028 2 0.024 3 0.024 6 0.056 7 0.014 8 0.088 6
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Table 6 Comparison of ranking results from different evaluation methods
KIS Grey correlation degree DTOPSIS e Yield
SR oom SRR wwoom SRR wk o JERE DR
Strain G value rate/% Strain  C; value rate/% Strain single stick/g rate/%
1 X17 0.712 0 0.00 X15 0.745 3 0.00 X18 584.38 0.00
2 X15 0.702 0 1.40 X8 0.7375 1.05 X20 584.08 0.05
3 X23 0.682 4 4.16 X12 0.734 4 1.46 X8 566.73 3.02
4 X12 0.6712 5.73 X20 0.699 0 6.21 X15 547.90 6.24
5 X20 0.665 0 6.60 X18 0.687 2 7.80 X12 547.13 6.37
6 X19 0.664 9 6.62 X17 0.682 5 8.43 X2 519.58 11.09
7 X18 0.658 6 7.50 X6 0.679 9 8.77 X6 480.20 17.83
8 X10 0.653 1 8.27 X2 0.661 1 11.30 X16 461.52 21.02
9 X11 0.652 6 8.34 X16 0.616 5 17.28 X17 459.82 21.31
10 X8 0.644 8 9.44 X23 0.6119 17.90 X23 442.77 24.23
11 X13 0.633 3 11.05 X10 0.589 4 20.92 X1 411.47 29.59
12 X1 0.627 1 11.92 X1 0.5833 21.74 X3 401.27 31.33
13 X14 0.626 5 12.01 X11 0.536 8 27.98 X10 380.15 34.95
14 X6 0.625 8 12.11 X22 0.5158 30.79 X22 375.63 35.72
15 X21 0.623 8 12.39 X5 0.480 4 35.54 XI11 374.61 35.90
16 X4 0.6222 12.61 X14 0.473 8 36.43 X21 356.07 39.07
17 X22 0.618 0 13.20 X3 0.470 1 36.92 X14 349.43 40.21
18 X2 0.613 4 13.85 X7 04217 43.42 X5 348.55 40.36
19 X9 0.6120 14.04 X21 0.4167 44.09 X19 319.13 45.39
20 X5 0.607 4 14.69 X9 0.402 9 45.94 X24 310.53 46.86
21 X16 0.606 0 14.89 X13 0.3977 46.64 X7 301.23 48.45
22 X7 0.588 4 17.36 X19 0.3558 52.26 X9 280.78 51.95
23 X24 0.586 9 17.57 X24 0.340 5 5431 X13 233.70 60.01
24 X3 0.5399 24.17 X4 0.3252 56.37 X4 132.63 77.30
®7 GHE.CERFEHEHERBXEIH I

Table 7 Correlation analysis of G; value, C; value and
yield ranking results

MK

ERGEiRey HHR R o
. . . Significance
Compare combinations Correlation coefficient
level
G4 -C B4 0.562 P<0.01
G, value ranking-C; value ranking
G- R4 0.476 P<0.05
G value ranking-yield ranking
CAHAEA - R 0.941 P<0.01

C; value ranking-yield ranking
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