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Prediction model of Salvia miltiorrhiza root growth and development
based on temperature,solar radiation and soil humidity

HUANG Shu-hua, WANG Wei-ling, CAO Xian-yan, WANG Jing,SUI Shao-hua

(College of Life Sciences, Northwest A&F University ,Yangling »Shaanzi 712100, China)

Abstract: [Objective) This article studied the relationship of root growth and development and tem-
perature,solar radiation and soil humidity in Salvia miltiorrhiza ,and built models of root growth and de-
velopment. [ Method) With Salvia miltiorrhiza Bunge as testing material, main root length, main root
thick,root weight,root dry weight, root tips and root water content were measured through block trials.
Product’s environmental factors were calculated by accumulated effective temperature, total photosyntheti-
cally active radiation and accumulated soil humidity in the area of Salvia miltiorrhiza growing. Relation
curves between main root length,main root thick,root weight,root dry weight,root tips,root water content
and product environmental effect factors were protracted, respectively. Then, we simulated the equations
and built the predictive models. At the same time, the models were validated through the method of Root
mean square error. [Result] The relationship between main root length, main root thick,root weight, root
dry weight,root tips,root water content and product environmental effect factors is logarithmic function,

quadratic polynomial function, quadratic polynomial function, quadratic polynomial function, exponential
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function and logarithmic function,respectively. RMSE between the predicted and measured values of main

root thick,main root length,root weight, root dry weight, root tips,root water content were:0. 778 2 cm,
0.510 9 mm,3.925 4 g,2.588 6 g,0.685 0 and 1. 097 0% ,respectively. [Conclusion) Root growth and de-

velopment models were built successfully and its RMSE is small. The models developed in this study obtain

good predictive effect and could predict the real root development process of Salvia miltiorrhiza Bunge pre-

cisely.

Key words: Salvia miltiorrhiza Bunge;root growing development;temperature;radiation;soil humidi-

ty;prediction model
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Table 1 Predictive results of prediction model of Salvia miltiorrhiza root growth and development
- HURERS SR NSRS S N " NI
b BT 5 S 0202 R AR Yesk F 4 L b 122
Mathematical formula of X
Index . R? RMSE
predicted and actual values

FEM K Main root length y=0.955 1x+1.299 0 0.985 0 0.778 2 cm
FHIH Main root thick y=1.020 42—0.156 0 0.987 0 0.510 9 mm
MR i 5 Root weight y=1.086 lx—4.,966 3 0.979 4 3.9254 ¢
T i i Root dry weight y=1.012 92—0.525 3 0.980 2 2.588 6 g
SR %L Root tips y=0.971 3x+0.450 1 0.991 3 0.685 0
#8 £ /K £ Root water content vy=0.913 9x+6. 204 1 0.9389 1.097 0%
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