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Establishment of a suitable model and planting division of tea: A case study based on soil geochemical
characteristics in Yuhang, Zhejiang Province
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(1.School of Earth Sciences, China University of Geosciences, Wuhan 430074, China; 2. Zhejiang Institute of Geology and Mineral
Resources, Hangzhou 310007, China; 3.Zhejiang Institute, China University of Geosciences(Wuhan ), Hangzhou 311305, China)
Abstract: Although soil geochemical survey data are abundant in China, the transformation level of its scientific and technological
achievements needs to be further improved. To improve the potential of scientific and technological transformation of geochemical survey
results of land quality in Yuhang District, Hangzhou, Zhejiang, a suitable model of regional soil planting regionalization of the famous and
excellent quality tea in Yuhang District was established using an analytic hierarchy process and a fuzzy mathematical judgment method.
Combined with GIS, suggestions for planting regionalization were put forward. The results showed that : tea polyphenols, free amino acids,
and water extracts were the main nutrients affecting tea quality; soil type, altitude, soil pH, and slope were the main macroscopic factors
affecting the fitness of tea, while N, P, K, and trace elements such as Zn were the main microscopic factors. Based on this, three types of tea
quality were established : excellent, good, and genera. In addition, a suitable model of tea soil in Yuhang District was also established. Using
the fitness model, the tea planting area in Yuhang District was divided into four types: a highly suitable area, a moderately suitable area, a
lowly suitable area, and an unsuitable area. The results showed that the Baizhang and Luniao towns in Yuhang District were key areas for
increasing tea production in Yuhang District. It is recommended that the area of Jingshan tea planting in this region should be expanded.
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Table 1 Discriminant matrix of tea quality evaluation
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Figure 1 Weight of evaluation factor for tea quality
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Table 2 Evaluation index of tea quality

Ei SR L R A TRR EBR
Index  Membership function Lower limit Upper limit
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Figure 2 Distribution of tea quality classification samples
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Table 3 Correlation analysis of tea quality and trace elements in tea
Se Cd Cr Ni Cu Pb Zn As Hg Ge
-0.223 -0.332 -0.270 0.189 0.267 -0.331 0.560%* -0.573** -0.403* -0.194

T % FIRTE 0.05 /K OO _F 2 AR I 5 ##27R7E 0.01 K- ORI E ARG T

Notes : * indicates significant correlation at 0.05 level (bilateral ) ; ** indicates significant correlation at the 0.01 level (bilateral ). The same below.
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Figure 3 Relationship between tea Zn contents and tea quality
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Figure 4 Relationship between tea Zn contents and tea water
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F4 FMHERITES 5 T FEEITE Pearson 10X REIEFE

Table 4 Correlation analysis of tea quality and soil principal elements

JLZ Element W53 Score Al Si Fe Ti Na
W 1
Al 0.513%* 1
Si -0.372% —-0.935%%* 1
Fe —-0.389* -0.181 -0.099 1
Ti —-0.483%* -0.496%** 0.225 0.891%* 1
Na 0.564%* 0.594 % -0.479%* -0.515%* -0.602%%* 1
*5 TEKTEEHBH EEITTE Pearson X REIERF
Table 5 Correlation analysis between soil K element and partial principal elements
JLF Element K Al Si Fe Ti Na
K 1
Al 0.8327%#* 1
Si —=0.724%* —-0.935%%* 1
Fe -0.458%* -0.181 -0.099 1
Ti —-0.639%* -0.496%* 0.225 0.891%* 1
Na 0.721%* 0.594 %% -0.479%* -0.515%* -0.602%* 1
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Figure 5 Weight of the influence factor in tea growth pattern
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Table 6 Tea survival pattern in Yuhang District
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Figure 6 Evaluation of tea planting suitability
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Figure 7 Evaluation of Nemerow comprehensive pollution index in Yuhang District
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