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Analysis of key factors in Gastrodia elata quality formation based on Group-Lasso
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Abstract: Objective In order to improve the quality of artificially planted Tianma (Gastrodia elata), a random forest regression
model based on Group-Lasso variable screening was constructed to analyze the key factors affecting the quality of G. elata. Methods
Based on the Group-Lasso method, the data of gastrodin content and environmental variables of origin in the literature of G. elata
quality research from 2007 to 2022 were screened, and the random forest regression model was then established on the selected
variables, and importance score of the variables was calculated. Results Finally, nine variables including production area, growth
status, species, production area climate type, production area soil type, average temperature in the hottest month, annual precipitation
in the production area, annual sunshine hours in the production area, and frost-free period were selected. A random forest regression
model was established based on the selected variables and gastrodin content. The mean square error (MSE) and mean absolute
percentage error (MAPE) were 0.103 2 and 14.08%, respectively. The ranking of feature importance showed that the biggest influencing
factor of gastrodin content was the annual precipitation in the production area, followed by the production area soil type, frost-free
period, and annual sunshine hours in the production area. Conclusion The random forest regression model had relatively low error
and high prediction accuracy, and was more suitable for the analysis of G. planting environment and the estimation of gastrodin content.
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Fig. 1 Distribution of gastrodin content in categorical variables
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Fig. 2 Relationship between ecological factors and gastrodin content
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Table 1 Correlation coefficients

B FEHUAERR A H IR A YR FEHAERKE FERAE H IR To R
7= AR IR 1.000 0 -0.0174 0.096 5 0.0573 -0.057 2 -0.009 6
s A YR —0.017 4 1.000 0 0.0130 —0.038 1 0.069 7 0.3118
A IR 0.096 5 0.013 0 1.000 0 0.448 3 —0.085 5 0.2290
P HLAR K 0.057 3 -0.038 1 0.448 3 1.000 0 -0.249 7 0.126 0
7 Hh AR ] HE N -0.057 2 0.069 7 —0.0855 -0.249 7 1.000 0 -0.202 9
JCFE -0.009 6 03118 0.2290 0.126 0 -0.202 9 1.000 0
Lasso i HSR M7= X A RKRBL. PRI, 72 Hh
0 SR, bR S T R PR R K
L HUAE H ISR 9 MR ARE T (R
L VIR, RS AR R I 5. i
o = ———— 5 T, ARG RS B, IR KL,
BEATLARAR[ENS M £ L 2000 LGB TFE . @il
05 ZUCREE, FELEG T I T R ZE R/ NS FOE AT

006 005 004 003 002 00l 0
A
B3 TEmEIiE

Fig. 3 Variable screening process
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Fig. 5 Relationship between error and regression tree
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Table 2 Prediction and evaluation of regression model
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Fig. 6 Difference between actual value and estimated value
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Table 4 Feature importance value
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