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Soil Chemical Properties and Enzyme Activities of Three Traditional Chinese Herbal Drugs
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Abstract: Chemical properties and enzyme activities of the rhizosphere and non-rhizosphere soils collected
from 3 traditional Chinese herbal drugs in different habitats on the east section of Qilian Mountain were in-
vestigated, including Potentilla fruticosa , Potentilla glabra ., and Polygonatum odoratum. The results
showed that except for soil total potassium and catalase,other nutrients and soil enzymes presented aggre-
gation trends in the rhizosphere of P. fruticosa and P. glabra,while an opposite trends were observed in
the rhizosphere of P. odoratum. Correlation analysis showed that in the rhizosphere of three plants,soil or-
ganic matter exhibited a significantly negative correlation with urease and invertase. Soil total nitrogen, a-
vailable nitrogen,total phosphorus and available phosphorus demonstrated a significantly positive correla-
tion with other three enzymes except for urease. Soil pH was correlated with other three enzymes except
for invertase,and it presented a significantly negative correlation with catalase and neutral phosphatase.

Soil CEC was significantly and negatively correlated with 4 enzymes,and presented a significantly negative
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correlation with urease and invertase. In the non-rhizosphere of three plants,soil organic matter exhibited a

very significantly positive correlation with catalase and neutral phosphatase. Soil total nitrogen,total phos-

phorus,available potassium and CEC showed a significantly positive correlation with four enzymes. Soil pH

was significantly correlated with urease, and showed a very significantly positive correlation with other

three enzymes. Overall,soil fertility comprehensive scores in the rhizosphere of P. fruticosa and P. glabra

were higher than those in the non-rhizosphere, while it performed opposite in P. odoratum. Soil fertility

comprehensive scores in the rhizosphere and non-rhizosphere of three plants were in the order of P. odora-

tum>P. glabraP. fruticosa.

Key words: traditional Chinese herbal drug; rhizosphere; soil chemical properties; soil enzyme activity; soil

fertility evaluation
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Table 2 Soil chemical properties in the rhizosphere and non-rhizosphere of three plants (z=4=SD,n=3, p=0. 05)

i *fﬂi AIROM  RH(TN)  2B(ID)  RHTK)  HAEAN)  RURAP) AR o 'gﬂ'fgza%i@
L] Cem) J(gekg ) J(gekg ) J(gekg ) J(gekg D) J(mgekg ) /(mgekg ') /(mgekg!) JCemol » kg 1)
PEL R(14) 119.10£2.91a 3.9140.29a 0.75+0.0la 17.6240.23a 13.4340.47a 12.3940.21a 225.6949.57a 7.04-0.43a 21.74+1.02a
S 118.0646.08a 3.5640.37a 0.5140.08b 17.42-40.85a 11.66+0.65a 10.5340.49a 197.03410.53b 7.1540.21a  20. 060, 95a

ER/% 0.88 9.83 47,06 1.15 15.18 17.66 14.55 — 8.37
PGL R(15) 113.9041.98a 4.000.19a 0.49-0.06a 16.48+1.32a 11.1140.16a 15.944-0.98a 145.4446.23a 7.064-0.0la 20.0370.85a
S 102.36+2.93a 2.3140.32b  0.334+0.00b 16.62+1.69a 9.27+0.67a 12.93+1.06a 122.514+1.05b 6.99+0.26a 19.8740.79%a

ER/% 11.27 73.16 48.48 —0. 84 19.85 23.28 18.72 — 0.81
POD R(5) 111.99+3.05a 7.4140.49b 1.2940.14a 14.68-40.18a 47.01-+4.05a 39.47+0.97a 305.94+15.21a 7.04+0.10a 20.21+1.81a
S 127.2944.91a 9.9240.91a 1.6140.06a 11.57+1.03b 50.73+1.02a 44.86+1.09a 326.32+4.07a 7.2640.08a 20.79+1.45a

ER/% —12.02 —25.30 —19.88 26. 88 —7.33 —12.02 —6.25 — —2.79
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Fig. 1 Changes of soil enzymatic activity

2.3 3THEYMRMRMIERRETEFRSSHEEHEN
X4

2.3.1 MREREXERASLHEBERGMELSH X3
T AL ) AR s 1 398 A 2 M o 55 il 9 PR A DG 43 BT (3R )
FW M LT R G R A T 34 2 b S 2 A
XK BRIREGAN, ISR A MA v AR SH

fib 3 AR L2 A 3 IE A OG5 R BT 4 B AT
SR U G 5 e A RO i S A U A R
R TR A 59 S 3 I OG s BR AR AL A, 00 pH
ot 3 A0 AR ¢ . HL 5 i 4000 S0 E A b 4 9 R
il 24 1 W 3 GAOAR OG5 R CEC 5 4 il 48 L G A
K HL 55 IR Tl A0 T il 4 2 A0 8 35 B O

®3 MELEFRSSHBEEEXSHR

Table 3 Correlation analysis of soil nutrients and enzyme activities in the rhizosphere soil

mH OM TN TP TK AN AP AK pH CEC
URE —0.942"" 0.9147 0.721" —0.967"" 0.878"" 0.949 " 0.569 —0.082 —0.764"
INA —0.980*" 0.571 0.258 —0.831"" 0.503 0. 649 0.062 0. 446 —0.988*"
CAE —0.511 0.963"" 0.947* —0.799*" 0.982*" 0.932*" 0.963"" —0.699~ —0.177
NPA —0.459 0.945*" 0.953"" —.762 % 0.969 " 0.909 " 0.977*" —0.740" —0.118
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Table 4 Correlation analysis of soil nutrients and enzyme activities in the non-rhizosphere soil

i H OM TN TP TK AN AP AK pH CEC

URE 0. 644 0.939%" 0.946 " —0.997" 0.969 " 0.991% 0.843*" 0.676" 0.923*"
INA 0.919** 0.844% 0.831*" —0.662 0.784* 0.709~ 0.939*" 0.936"" 0. 866"
CAE 0.782* 0.988"" 0.954"" —0.962"" 0.983"" 0.988"" 0.932"" 0.808"" 0.981""
NPA 0.877*" 0.992*" 0.989 " —0.956"" 0.993"" 0.973"" 0. 980" 0.897 " 0.961*"
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Table 5 Principal component eigenvalues of soil
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Table 6 Factor loading matrix of main composition of soil

i H OM TN TP TK AN AP AK pH CEC URE INA CAE NPA
F1 0. 660 0. 994 0.994 —0.891 0.970 0.956 0. 954 0.653 0.277 0. 866 0.671 0. 889 0. 985
F2 0.720 —0.021 0.004 0.208 —0.227 —0.285 0.107 0.412 0.716 —0. 387 0.434 —0.290 —0.050
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Table 7 Principal components factor scores

and synthetic scores of soil fertility levels

ey F1 F2 gy SRtk
PFL R —0.250  0.214  —0.036 3

S —0.468  0.102  —0.365 4
PGI R —0.430  0.006  —0.424 5

S —0.901 —0.193  —1.093 6
POD R 0.755 —0.183 0.573 2

S 1.293  0.053 1.346 1
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