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Effects of Soil Properties on Tea Quality Based on Path Analysis Method
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(1. Guizhou Academy of Testing and Analysis, Guiyang Guizhou 550002, Chinas
2. Guizhou Academy o f Sciences, Guizhou, Guiyang 550001, China; 3. Guizhou University , Guizhou, Guiyang 550025, China)
Abstract: In order to study the impacts of soil properties on the quality of tea, path analysis method was used
to analyze the direct and indirect effects of soil properties on water extracts, polyphenols, catechins and caf-
feines of tea in the main region of famous green tea-producing area in Guizhou Province. The results showed
that there was no significant correlation between the soil properties and quality of tea. The impact of soil on
quality of tea was caffeines > catechins > water extracts > polyphenols, the determinative coefficients were
0. 854, 0.830, 0.787 and 0. 705, respectively, and the residual coefficients were 0. 382, 0. 412, 0. 462 and
0. 543, respectively. The results also showed that soil properties could express more than 50% factors that
influence tea quality.
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1 ,
5 ) (0—20 cm) s
1.1 s
s
\ (2 1 ),
, 2011 GPS , 1—2,
(Ys)/
Y /% YD/ % (mg * kg™ ") YH/%
1 17.07 23.57 131. 89 3. 46
2 39.09 20. 67 170. 63 3.58
3 43.12 26.41 349.78 3.38
4 39. 39 10. 04 171.76 3. 46
5 41.98 25.32 167. 38 3.54
6 43.12 26.41 349.78 3.38
7 44, 32 27. 40 315. 15 3.49
8 6.08 4.98 264. 86 3. 34
9 19.02 6.29 302. 15 3.18
10 5. 66 5.21 282.10 3.20
11 38.77 23.51 148.12 2.77
12 37.98 24.19 309. 80 2. 80
13 40. 14 20.79 150. 00 2.85
14 37. 45 19. 83 187. 38 3.16
15 39. 62 21.21 114. 06 3. 20
16 34. 81 20.72 106. 62 3.28
17 36.51 20. 66 144. 60 3.50
18 11.38 16. 62 173. 60 3.04
2
(‘;]{) X))/ X0/ X0/ X/ X0/ (Xo/ X0/ X/ X/ X/ (Xw)/
(g+kg ™) (gekg ") (mgekg ') (mgekg ') (mgekg ') (mgekg ') (mg-kg ') (mgekg ') (mgekg ') (mgekg ') (mg-kg ")
1 4.29 61.38 2.02 214. 60 74. 60 117.72 63.15 2.34 0.20 2.21 0.01 0.15
2 4.38 85.91 3.58 349. 49 34.22 184. 44 68. 85 7.17 0.22 6.09 0. 06 0. 39
3 4,68 89.72 3. 86 223. 80 67.99 360. 61 141. 10 7.84 0. 26 5.32 0. 07 0. 39
4 4,58 74.68 2.94 199. 27 83.03 299. 95 94. 90 7.43 0.74 2.59 0.03 0.16
5 4,32  50.11 1.84 171. 04 25.13 50.78 156. 35 9.63 1.12 2.25 0.02 0.16
6 4.41  30.30 1.15 122. 81 61.59 30. 11 119. 85 1.62 0.82 2.43 0.01 0. 54
7 5.14 47.92 1.82 228.35 23.98 17.28 73.10 24,22 1. 08 3.98 0.02 0. 40
8 5.42  62.21 2.03 228. 84 10. 96 14.75 120. 55 39.99 1. 46 7.25 0.02 0.21
9 5.06 58.34 2.32 236. 10 19. 97 34.58 206. 20 26. 89 1.55 9.54 0.02 0.22
10 4.70  31.44 2.11 217.83 18. 06 113. 50 147. 45 136. 80 3.04 9.82 0. 04 0. 22
11 4.93  75.91 2.92 251. 39 83.23 303.93 110. 25 15. 25 0.18 7.15 0.03 0. 57
12 4.76  89.98 3.42 283.58 87.72 350.73 110. 55 12. 54 0.19 6.70 0. 04 0.21
13 5.42  49.33 1.97 150. 22 25.43 101. 78 100. 45 19.42 0.19 42,66 0.02 0.62
14 4.59 45,28 2.90 272.85 29.92 247,17 42.19 104. 05 2.13 5.94 0. 07 0. 34
15 4.33 59.64 3.24 265.18 130. 80 251.15 60. 75 64,45 1. 88 4. 34 0. 05 0.15
16 5.02  34.26 1.93 137. 96 31.04 91.83 23.38 150. 90 1. 26 3.46 0.08 0.17
17 5.50  36.95 1.98 174,75 115. 81 105. 77 12.71 181. 30 2.94 5.25 0.09 0.52
18 4.17 57.92 3.21 309. 64 40,47 143.61 42.15 151. 55 1.13 4,23 0.08 0. 34
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) pH ,
3
pH
pH (XD 1. 000
(X2) —0.194  1.000
(X5) —0.337  0.804  1.000

(X —0.351 0.611 0.765 1.000
(X5) 0.064  0.443 0.385 0.118 1.000
(Xs) —0.282 0.694 0.837 0.428 0.574  1.000
(X7 0.016  0.193 —0.068 —0.098 0.109 —0.096 1.000
(Xs) 0.176 —0.555 —0.089 —0.031 —0.205 —0.151 —0.540 1.000
(Xy) 0.205 —0.649 —0.276 —0.110 —0.323 —0.310 —0.139 0.751  1.000
(X10) 0.475 —0.078 —0.118 —0.205 —0.051 —0.097 0.138 —0.091 —0.166 1.000
(X)) —0.011 —0.003 0.464  0.271 0.063 0.341 —0.601 0.736  0.352 —0.187 1.000
(X12) 0.358 —0.103 —0.113 —0.144  0.369 —0.019 —0.122 —0.027 —0.172  0.469  0.064  1.000

(Y,) —0.025 0.165 0.124 —0.190 0.255 0.341 —0.161 —0.348 —0.354 0.032 0.062 0.374
(Y:) —0.229 0.107 0.045 —0.106 0.269  0.212 —0.320 —0.256 —0.459 —0.093 0.073  0.373
Y3) 0.095  0.100 —0.047 —0.014 —0.063 —0.072  0.599 —0.320 —0.044 —0.099 —0.292 0.101
Yy —0.167 —0.162 —0.242 —0.167 —0.378 —0.366 —0.106 —0.045 0.188 —0.492 0.016 —0.255

4
pH

X, 0.268* 0.027 0.002 0.008 —0.001 —0.145 —0.004 —0.173 0.007 —0.043 —0.002 0.023
X, —0.052 —0.141*—0.004 —0.013 —0.008  0.355 —0.045 . 546 —0.023 0.007 —0.001 —0.007
X; —0.090 —0.113 —0.005" —0.017—0.007  0.428 0.016 087 —0.010  0.011 0.084 —0.007
X, —0.094 —0.086 —0.004 —0.022*—0.002 0.219 0.023 031 —0.004  0.019  0.049 —0.009
X5 0.017 —0.063 —0.002 —0.003 —0.019* 0.294 —0.025 202 —0.012 0. 005 0.011 0.024
X; —0.076 —0.098 —0.004 —0.009 —0.011 0.512* 0.022 . 148 —0.011 0.009  0.062 —0.001
X 0.004 —0.027 0.000 0.002 —0.002 —0.049 —0.232* 0.531 —0.005 —0.013 —0.109 —0.008
X 0.047  0.078  0.000  0.001 0.004 —0.077  0.125 —0.984* 0.027 0.008  0.134 —0.002

0.092  0.001 0.002 0.006 —0.159  0.032 —0.739 0.036* 0.015 0.064 —0.011
X0 0.127  0.011 0. 001 0.005 0.001 —0.050 —0.032 0.089 —0.006 —0.091*—0.034  0.030

0

0

oS O O O O

X1 —0.003 .000 —0.002 —0.006 —0.001 0.175 0.139 —0.724 0.013 0.017 0.182* 0.004
.014 0.001 0.003 —0.007 —0.010  0.028 0.027 —0.006 —0.043 0.012 0.065%

X, —0.218* 0.089 0.107 —0.147 0.016 —0.133 —0.004 —0.067 —0.056 0.041 —0.004 —0.002
X 0.042 —0.459*—0.255 0.257 0.109 0.327 —0.043 0.212 0.176 —0.007 —0.001  0.001
X 0.073 —0.369 —0.316* 0.322 0.095 0.394 0.015 034 .075 —0.010  0.179  0.001
X, 0.076 —0.281 —0.242 0.420* 0.029  0.202 0.022 .012 .030 —0.018 0.105  0.001
X; —0.014 —0.203 —0.122  0.050 0.246* 0.270 —0.024 . 078 .088 —0.004  0.024 —0.002
X 0.062 —0.318 —0.265 0.180  0.141 0.471* 0.021  0.058 .084 —0.008 0.132  0.000
X; —0.004 —0.088 0.022 —0.041 0.027 —0.045 —0.221* 0.206 .038  0.012 —0.232 0.001
Xs —0.038 0.255 0.028 —0.013 —0.050 —0.071 0.119 —0.382*—0.204 —0.008 0.284  0.000

o O O

. 036 0.037 —0.086 —0.012 —0.046 —0.031 0.035 . 045 0.087*—0.072 —0.003
.386* 0.000

X, —0.078 . 047 0.036 —0.060 0.091 —0.009 . 027 0.010 .025 —0.006*

0
0
X 0.002  0.002 —0.147 0.114 0.016  0.161  0.133 —0.281 —0.
0
0

X, —0.165 —0.185* 0.443 —0.068 —0.436  0.303 .188 —0.293
X; —0.286 —0.149 0.551"—0.085 —0.379  0.365 —0.067 —0.047

.003 —0.085

0
0
0
0
0
0
.298  0.087 —0.046 —0.079 —0.146  0.031 —0.287 —0.271*—0.014 0.136  0.001
0
0
0
0
0
0 .406 —0.094

0
0 0
.036 —0.186  0.039 —0.063 —0.123 0.016 0.093 —0.157 —0.099 0.010  0.297
0 0
0 0
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4
X, —0.298 —0.113  0.421 —0.111*—0.116  0.187 —0.096 —0.017  0.084  0.043 —0.237 —0.119
X;  0.054 —0.082 0.212 —0.013 —0.984* 0.251 0.106 —0.108 0.247 0.010 —0.055  0.306
X; —0.240 —0.128  0.461 —0.048 —0.564  0.437*—0.094 —0.079  0.237  0.020 —0.298 —0.016
X; 0.014 —0.036 —0.038 0.011 —0.107 —0.042 0.977* —0.285 0.106 —0.029  0.525 —0.101
Xg  0.149  0.103 —0.049  0.003  0.202 —0.066 —0.527 0.528* —0.573 0.019 —0.643 —0.022
X, 0.174 0.120 —0.152  0.012  0.318 —0.136 —0.136 0.396 —0.764* 0.034 —0.307 —0.142
X, 0.404  0.014 —0.065 0.023 0.050 —0.042  0.135 —0.048 0.127 —0.908* 0.164  0.389
X, —0.010  0.001  0.256 —0.030 —0.062 0.149 —0.587 0.388 —0.268 0.039 —0.874* 0.053
X, 0.304 0.019 —0.062 0.016 —0.363 —0.008 —0.119 —0.014 0.131 —0.097 —0.056  0.830*
X, —0.442*—0.020 0.024  0.246 —0.002 0.019 —0.008 —0.058 0.036 —0.078 —0.009 0.008
X, 0.086  0.104*—0.057 —0.429 —0.011 —0.046 —0.100 0.185 —0.114 0.013 —0.003 —0.002
X, 0.149  0.084 —0.070*—0.536 —0.010 —0.056 0.035 0.029 —0.048 0.019  0.384 —0.003
X, 0.155 0.064 —0.054 —0.701*—0.003 —0.028 0.051 0.010 —0.019 0.034 0.224 —0.003
X; —0.028 0.046 —0.027 —0.083 —0.025*—0.038 —0.056 0.068 —0.056 0.008 0.052  0.009
X, 0.125  0.072 —0.059 —0.300 —0.014 —0.067* 0.050 0.050 —0.054 0.016 0.282  0.000
X; —0.007 0.020 0.005 0.069 —0.003 0.006 —0.518* 0.180 —0.024 —0.023 —0.497 —0.003
Xg —0.078 —0.058 0.006 0.022 0.005 0.010 0.280 —0.333* 0.131 0.015 0.608 —0.001
X, —0.091 —0.068 0.019 0.077 0.008 0.021 0.072 —0.250  0.175* 0.027  0.291 —0.004
Xy, —0.210 —0.008 0.008 0.144 0.001 0.006 —0.072  0.030 —0.029 —0.164*—0.155 0.011
X, 0.005  0.000 —0.033 —0.190 —0.002 —0.023 0.311 —0.245 0.061 0.031 0.827* 0.002
X, —0.158 —0.011 0.008 0.101 —0.009 0.001 0.063 0.009 —0.030 —0.077 0.053  0.024*
i Xpaeea X 3,
2.3
)
> > > > ,
> > > > > pH )
> > o o .
) o
(2P, =0.557), . . .
s , 5
) 12
, 0. 705,
o N 0.543,
, 50% o
5
X, X, X, X, X, X, X; X X, X1 Xn X1
0.072  0.020 0.000 0.000 0.000 0.262 0.054 0.967 0.001 0.008 0.033 0.004
3 6 12 10 11 2 1 9 7 5 8 0. 787
0.048 0.211 0.100 0.177 0.060 0.222 0.049 0.146 0.074 0.008 0.149  0.000
10 2 6 3 8 1 9 5 7 11 4 12 0.705
0.722 0.034 0.303 0.012 0.967 0.191 0.955 0.278 0.583 0.459 0.764 0.689
4 11 8 12 1 10 2 9 6 7 3 5 0. 830
0.196 0.011 0.005 0.492 0.001 0.004 0.268 0.111 0.031 0.027 0.683 0.001
4 8 9 2 11 10 3 5 6 7 1 12 0. 854
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