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Application of factor analysis to studying environmental factors with influencing
effects on geographical distribution of Glycyrrhiza Radix et Rhizoma
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Abstract: Objective Application of factor analysis to studying ecological dominant factors with influencing effects on geographical
distribution of Glycyrrhiza Radix et Rhizoma. Methods Gathering statistics of the regions (city and county) with Glycyrrhiza Radix
et Rhizoma distribution and the geographical environment factors of them, including longitude and latitude, elevation, frostless season,
average wind speed, gale days, annual averrage temperature, January average temperature, July average temperature, =10 C
accumulative temperature, evaporation, precipitation, annual sunshine hours, annual global solar radiation, efc. And then SPSS 17.0
software is used in the factor analysis. Results Five common factors, which are heat factor, geographical factor, illumination factor,
precipitation factor, and wind conditon factor, are extracted, and the accumulative contribution rate of them is up to 87.64%. Factor total
score of each region with Glycyrrhiza Radix et Rhizoma distribution is obtained. Conclusion The heat factor is the ecological
dominant factor influencing on geographical distribution of licorice, the region with high factor total score is more appropriate for the
growth and distribution of Glycyrrhiza Radix et Rhizoma.
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Table 1 Distribution regions of licorice
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Table 2 Coefficient matrix of environment variables impacting on licorice distribution regions
LR X X X Xy X5 Xo X5 Xy Xy Xio X X Xi3 X4
X 1.000 —0.038 —0.279 —0.447 0.383 0.092 —0.399 —0.182 —0.198 —0.395 —0.290 0.721 —0.059 —0.390
X, —0.038 1.000 —0.651 —0.128 0.465 0.349 —0.503 —0.758 0.082 —0.121 —0.072 —0.250 0.366 —0.328
X;  —0279 —0.651 1.000 —0.116 —0.314 —0.092 0.054 0366 —0.439 —0.269 0.167 —0.136 —0.035 0.592
Xy —0.447 —0.128 —0.116 1.000 —0.188 —0.140 0.767 0.403 0.615 0.800 0.494 —0.448 0.050 0.148
Xs 0.383 0.465 —0.314 —0.188 1.000 0.613 —0.479 —-0.508 —0.060 —0.352 0.235 0.048 0.334 —0.157
X 0.092 0.349 —-0.092 —0.140 0.613 1.000 —0.345 —0.402 —0.074 —-0.304 0.271 —0.113 0.297 0.053
X;  —0399 —0.503 0.054 0.767 —0.479 —0.345 1.000 0.741 0.568 0.811 0.319 —0.193 —0.193 0.197
Xg —0.182 —0.758 0366 0.403 —0.508 —0.402 0.741 1.000 0.076 0.421 0.100 0.102 —0.342 0.236
Xy —0.198 0.082 —0.439 0.615 —0.060 —0.074 0.568 0.076 1.000 0.720 0.307 —0.263 0.036 —0.080
X0 —0.395 —-0.121 —0.269 0.800 —0.352 —0.304 0.811 0.421 0.720 1.000 0.297 —-0.328 —0.046 0.004
X —0.290 —-0.072 0.167 0.494 0235 0.271 0319 0.100 0.307 0.297 1.000 —0.555 0.461 0.165
Xin 0.721 —0.250 —0.136 —0.448 0.048 —0.113 —0.193 0.102 —0.263 —0.328 —0.555 1.000 —0.544 —0.515
Xi3 —0.059 0366 —0.035 0.050 0334 0.297 —0.193 —0.342 0.036 —0.046 0.461 —0.544 1.000 0.480
Xis  —0.390 —-0.328 0.592 0.148 —0.157 0.053 0.197 0.236 —0.080 0.004 0.165 —0.515 0.480 1.000
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Table 3 Characteristic roots and contribution rate of principle components

- A R A FE LA 7 SR e i ) A1 SRS i
5 FHE[E TURE%  BPOTRES%  REER SURR% RBUTRE% O RHEE TURE%  BBTTRE%
X 4.566 32.616 32.616 4566  32.616 32.616 3.621 25.866 25.866
X 3.176 22.684 55.300 3176 22.684 55.300 2.884 20.600 46.466
X 2515 17.966 73.266 2515 17.966 73.266 2.097 14.977 61.443
X, 1272 9.089 82.355 1272 9.089 82355 1.872 13372 74.815
X; 0.740 5.284 87.640 0.740 5.284 87.640 1795 12.824 87.640
X 0.407 2.907 90.547

X, 0.380 2.713 93.259

X; 0.239 1708 94.968

Xo 0.195 1.391 96.359

Xio 0.167 1.195 97.554

X 0.119 0.852 98.406

X 0.108 0.775 99.181

Xis 0.070 0.498 99.679

X4 0.045 0321 100.000
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Table 4 Factor loading coefficient after rotation

A hE AT

F1 F2 F3 F4 F5
X —0.245 —-0.068 —0.082 0.929 0.099
X5 —0.073  —-0.933 0.059 -0.147 0.196
X5 —0.406 0.762 0.208 —-0.340 —-0.038
Xy 0.864 0.143 0.106 —-0.272 0.030
Xs —0.132  -0.362 0.161 0.322 0.747
Xs —0.160 —0.165 0.065 —0.076 0.881
X7 0.812 0.467 —-0.043 -0.139 —0.196
X 0.379 0.787 —-0.133 0.015  —-0.246
Xy 0.848 —-0.214 0.036 0.005 -2.1X10°
Xio 0.912 0.028 -0.004 -0.160 —0.219
X 0.423 0.213 0.570 0.169 0.486
Xia —0.252 0.151  —-0.563 0.715  —-0.075
Xi3 -0.021  -0.292 0.900 -0.014 0.144
Xia —-0.070 0.461 0.728  —-0.320 0.004
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Table 5 Coefficient matrix of factor scores

0
254t
F1 F2 F3 F4 F5

X 0.048 0.051 0.244 0.650  —0.057
X5 -0.013 -0363 —0.027 -0.182  —0.044
X5 —0.188 0.293 0.006  —-0.197 0.088
Xy 0.237 0.032  —-0.040  —0.062 0.114
Xs 0.052 0.019 0.006 0.166 0.422
X —0.002 0.115  -0.260  —0.193 0.660
X7 0.218 0.136  —0.043 0.032 0.027
X 0.093 0.282  —-0.051 0.090 0.035
Xo 0272  -0.107 0.036 0.113  —0.005
Xio 0.254  —-0.060 0.007 0.023  —0.090

Xn 0.137 0.150 0.185 0.067 0.305
X2 0.006 0.119  -0.138 0.346 0.038
Xi3 0.003  —-0.138 0.621 0272 -0.241
Xia —-0.074 0.142 0.397 0.026  —0.102
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