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Correlation and regression analysis of Lentinula edodes yield and its con-

stituent factors

LIANG Xuedi"?, WU lJie’, LIU Jinling’, WANG Yufeng’, LIU Yang’, ZHANG Yuting’, KONG Weilf’,
GAO Yugian'

(1. College of Life Science, Henan Agricultural University, Zhengzhou 450002, Henan,China; 2. Key Laboratory of Evaluation and Utili-
zation of Edible Fungi Germplasm Resources in Huang- Huai- Hai Region, Ministry of Agriculture and Rural Affairs/Institute of Edible
Fungi, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)

Abstract: In order to study the relationship between the yield of Lentinula edodes and its component factors, and to pro-
vide theoretical basis for the breeding and cultivation of Lentinula edodes. Using 9 strains of Lentinula edodes in Henan
province as the experimental material, 13 factors of Lentinula edodes yield and yield composition were measured. IBM
SPSS Statistics 27 analysis software was used to conduct correlation and path analysis of the yield and yield composition
factors, and analyze the changes and relationships of the yield and yield composition factors of the tested Lentinula
edodes varieties. The results showed that there were significant difference in yield and yield components of the tested vari-
eties. The number of finished fruit bodies was positively correlated with the yield, the pileus thickness and the pileus rigid-
ity were negatively correlated with the yield, the number of finished fruitbodies was negatively correlated with the pileus
thickness and the mass of single fruiting bodies, and the pileus thickness was positively correlated with the pileus rigidity.
Through multiple linear regression analysis, with yield (¥) as the dependent variable, the regression model was estab-
lished with the number of finished fruitbodies (X;) and the mass of pileus(X>), Y=-41.889+1.100X,+0.314X.. The results
of further path analysis showed that the largest direct contribution value to yield was the number of finished fruitbodies,
followed by the mass of pileus. In the process of management, increasing the number of finished fruit bodies and appropri-
ate the mass of pileus can significantly improve the yield of mushroom, and the interaction between various factors should
be considered comprehensively. The selection of high-yielding Lentinula edodes varieties should focus on the excavation
of key genes for pileus development that affect the number of finished fruit bodies.

Key words: Lentinula edodes; Yield components; Path analysis; Regression analysis
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Table 1 9 Lentinula edodes variety numbers

9 EX
Number Name

7 1 ‘&3S
No. 1 Yuxiang 3
2 HHE1S
No. 2 Zhuxiang 1
3 HE1S
No. 3 Qiuxiang 1
&4 %6 TO8
No. 4 Wan T08
5 46 2163
No. 5 Wan Z163
%6 & F6
No. 6 Jinhai F6
w7 HE25
No. 7 Xiaxiang 2
8 7 808
No. 8 Xiang 808
w9 &k 55
No. 9 Jingu 5

1.1.2 354 BPMIEFREENC )7 . PDA ¥ 37 ¢ &
F % 2 g KH,PO, 1 g.MgSO. 0.5 g.7K 1 L; i fili 5
FRIEMTT /N 97% - FABE 1% A F 1% CaCO;s
1% ; 3REFAST T BRAE 81%, Bk 18%, F18 1%,
1.2 7

T 2023 9 719 H#EREE, BESIEZRTT
T FE i AR YRR A PR A 7] 58 B, # P BT Fg 44
VB2 B & F A T A B At . % HRIEC 7 KRR
J& Bk B B ARET 15 d TR, I\ PRI LI $E 1
A1, B R R B K& 50%~51%. K H 17 cmx57 cm
M R OIS, —umd O, — I R, A
RIREN 2.7 kg FEA . 113 °Craii 5K 5h, K
B A B IR RS K B 49% A5 47, A HI Z R 2 25 °C
Je AT WM, o B 4 B E) P SR RS 2 h SRR
Femor . FIHFTASIER 16.5 cm*35 cm. 1.2 kg
AR S B B R AT T R M, R 4 O ORE AR
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Table 2 Standards for measuring agronomic traits

AR Trait ik Description

BER B 22 45k 7E PDA Bi gt b 22 KOs

Mycelial growth rate of the parent species, PGR Mycelium growth rate on PDA

R ] 22 A A T A T A R

Mycelium growth rate of the stick, SGR Growth rate of mycelium in mycelium sticks

[l RS R B I R IS S R

Mushroom age, MA Total number of days from mycelium germination to bud emergence
HH i P AR ERIRT M

Mushroom growth temperature, MGT Average temperature of the whole day of the budding day

B H TSR BRI I SR A i B

Number of finished fruitbodies, NF
i FL 4% Pileus diameter, PD

B )5

Pileus thickness, PT

e s

Pileus weight, PW

B i T

Pileus rigidity , PR

LR

Stipe length, SL

W EAR

Stipe diameter, SD

A% i & Stipe weight, SW

B R

Weight of single fruiting bodies, WF

L

JUE
Yield,Y

Total quantity harvested when the fruiting body membrane breaks
H i i K 8L The longest part of the pileus

B o~ 250 V5, N A i e )R A

Average thickness of the pileus, measuring the thickest part of the pileus
B T B

The average weight of the pileus

B 2 FFOC AT 1 em?® /N IR AT

Hardness of 1 cm’ in the center of the pileus

LR RN

The average length of the stipe

PRIV Y LA, D0 B A o 3

Mean diameter of stipe, measuring the middle of stipe

B 73~F- 22 5 & The average weight of the stipe

WAL T F) B 7 o

Fresh weight of single mushrooms during harvest

BT TR AR = P S A B 5T (1 S AT

The sum of the fresh weight of the mature fruiting bodies of the three stages of all the bags
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Table 3 Changes of yield and yield component factors of different Lentinula edodes varieties
e REMTE 22 R L EIR Hjﬁ R %% T Til:?:% ] %ﬁ FI‘W T %2{% o
Variety Kk P_GR/ Kk S_GR/ MA/ IR NE HAE B iR KJE HE iR BE RE Yikg
(em-d")  (em-d)  d MGT/°C PD/cm  PT/em PW/g SL/em SD/cm SW/g PR/N  WEF/g

#F1No.1 0.63 0.48 106 11.58 796 6.04 1.58 2093  5.32 1.96 14.57 45.12 3550 26.94
F2No.2 0.77 0.41 105 4.12 1246 5.50 1.67 16.55 4.43 1.49 8.19 3795 30.23 3229
#3No.3 0.78 0.26 80 5.18 1604 5.62 1.62 18.58  4.60 1.52 6.82 44.06 3133 35.96
# 4No.4 058 0.35 120 5.18 2203 5.14 1.43 11.46 3.98 1.43 5.66 40.02 19.90 31.66
#5No.5 0.65 0.26 100 4.12 510 5.56 1.55 20.76  4.87 1.73 10.80 37.89 3533 17.80
F6No.6 0.76 0.23 102 5.08 2103 5.56 1.26 18.11 4.36 1.52 597 36.18 2543 50.30
#F7No.7 0.75 0.28 102 5.08 2091 6.05 1.41 18.04 4.67 1.59 8.26 33.66 2573 51.29
7 8No.8 0.64 0.17 100 5.69 1273 5.32 1.61 1536 4.87 1.37 6.19 41.08 28.00 31.10
#F9No.9 0.46 0.31 100 11.56 4100 5.73 1.31 15.85 4.47 1.48 793 31.73 23.78 94.25
o S REERER D, 9 510 e, BT Wi EAv i ANFERRERAHERNE. Hd, B 2 K 5 R
KAR 55 B W s N, H4WmiE. R RE AL, X REN-0.667, B BEFh
-

B e ELAT L2 TR 2 5 B/
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WRFE . EHER 4 TR0, A g 5 7= A R 3R 1R R AR
FEATE , & 7= &1 & A = RECH 8.57%~
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58.21% ; B /N B A4 8 R 3R 2 A 7 LA, N 8.57%
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T U B> T A A 2 K T > R 9 T > TR T > B A
A>T 55 B8 R > P A > 1 55 B >R 22 K
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FE 50 o 2 3 RO UM G, A 0% R 4 il
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BEHRHGEEASHENE WWERY R EE
IEAH 2, A R0 372 0.701.0.680, B B 75 8k K,
PR Bk, B R R R S WK RN E
2 BE AR TR BRI A OG, MO R A i 2
0.767.0.780.0.716 , 5 5 1 o7 5 52 H I 385 TEAH G, 4
KERHCN 0.854, BB 258k 3 , D) B A R L B Bk
5 R B KRS B ELAS L R T
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1 i B AW 3 IEAE DG, AR R ECH 0.815, BRI R
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Table 4 Variation results of yield composition factors of Lentinula edodes

PR K E /ME T E P2 5 R
Characters Max Min Average Standard deviation Variable coefficient/%
BEF T 22 K PGR/(em - d™) 0.80 0.45 0.67 0.10 14.93
HFER 22 K% SGR/(cm-d™") 0.62 0.12 0.30 0.13 4333

Hi i MA/d 120.00 80.00 101.70 9.68 9.52
a5 MGT/°C 13.80 3.70 6.51 3.11 47.77
I EL NF 142.00 1 415.00 589.59 343.20 58.21

B 75 B 1% PD/cm 7.70 5.50 6.42 0.55 8.57

W 2 PT/em 2.50 1.20 1.65 0.31 18.79
0B PW/g 29.04 10.24 18.66 5.10 27.33
BRI SL/em 6.00 2.10 4.15 0.79 19.04

W EL42 SD/em 2.80 0.90 1.74 0.43 24.71
HI & SW/g 23.55 4.53 9.15 4.42 4831

I 7 B PR/N 60.54 2423 41.12 9.21 22.40
BTk R B WF/g 50.32 16.34 27.82 8.61 30.94

.59.
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Table 5 Correlation analysis between total Lentinula edodes yield and the components of total yield
[E2N
Characters PGR BGR MA MGT NF PD PT PW SL SD SW PR WF Y
PGR 1
BGR -0.122 1
MA -0.385 0.412 1
MGT -0.667*  0.453 0.059 1
NF -0.513  -0.128 0.056  0.046 1
PD 0.121 0.332  -0.278  0.485 0.016 1
PT 0.317 0231 -0.254 -0.219 -0.716* -0.098 1
PW 0.348 0.109 -0.054 0.144 -0.491 0.701* 0.204 1
SL 0.028 0.165 -0.036 0397 -0.538 0.610 0.436 0.767* 1
SD 0.021 0.576 0.011 0412 -0.477 0.680*% 0.168 0.780%  0.728* 1
SW -0.127 0.635 0.041 0.514 -0.445 0.658  0.305 0.716%  0.796*  0.947** 1
PR 0.240 0.274 -0.164 0.009 -0.665 -0.120 0.678*% 0.191 0.410 0.342 0.301 1
WF 0.300 0.229 -0.435 0.060 -0.749*  0.405 0.646 0.854%*% 0.815** 0.715*  0.748* 0.509 1
Y -0.456 —-0.122 -0.097 0.511 0.946** 0.253 -0.684* -0.227 -0.300 -0.318 -0.261 -0.716* -0.539 1

T A2 HIZRIRAE 0.05 K-S E RN 0.01 KR E AT T,

Note: * and ** mean significant correlation at 0.05 and extremely significant correlation at 0.01, respectively. The same below.
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Table 6 Output results of regression equation model
Y R R R R R T RK FREAS T 22
Model Correlation coefficient Coefficient of determination Coefficient of adjust Error of standard estimation
1 0.946 a 0.894 0.879 7.82
2 0.984 b 0.969 0.958 4.59

T e TR R CH ) « s 2 b IO B R ) - s 2, TR

Note: a. Predictors (constant): Number of finished fruitbodies; b. Predictors (constant): Number of finished fruitbodies, Pileus weight.
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Table 7 Multiple standard regression analysis of yield and yield components of Lentinus edodes

- ARARHEA AR RS Lttt
liodel Non-standardized regression coefficient Standard regression ¢ Sig. Collinearity statistics
B Fr#EIR % Standard error coefficient 257 Toterance  VIF
1 ‘i 8 Constant 5.626 5.320 1.057 0.325
%7 5L NF 0.020 0.003 0.946 7.691 <0.001**  1.000 1.000
2 ‘& Constant -41.889 12.916 -3.243 0.018
%% 5L NF 0.023 0.002 1.100 13.291 <0.001** 0.759 1.318
T i i PW 2.412 0.636 0.314 3.791 0.009**  0.759 1.318
*k8 BTWrES5rsRERNBESH
Table 8 Passage analysis of total Lentinula edodes production and yield componentsproduction and yield components
J AL R 2 BT R fﬂTiﬁﬁé%ﬁ ' Bif
Yield Dierect path Indirect path coefficient "I:;tal
component coefficient FRLEH NF EE PW
J G5 NF 1.100 -0.154 2 -0.154 2
T 55 0 i PW 0.314 -0.540 1 ~0.540 1

-0.540 1.
3 g gL
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