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Physicochemical Properties and Enzymatic Activities of Different Populus pruinosa

Forest Types in the up Reaches of Hotan River
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Abstract : In order to probe the spatial change rules of soil physicochemical properties and soil enzyme activ-
ities, 0~ 100 cm soil profiles of 4 Populus pruinosa forest types in the upstream of Hotan River were used
as the research objects. The results showed that the spatial heterogeneity of the moisture content and total
salt were more obvious than the other determined indexes in 4 types. The bulk density firstly increased
then decreased with the depth of soil layers of 4 types. The order of average bulk density values was type
I >1>1>IN, while the reversed order was observed in soil moisture content. The pH values were be-
tween 8. 15 ~ 9. 17 in 4 types. The soil salt content was the lowest in type [l , and the soil salt gathered
the topsoil in type I, Il » and IV. Organic matter firstly increased then decreased as the soil depth in the
4 types, highest in 60~80 c¢m soil layer. In different soil layers, the activities of catalase and urease were

the strongest in type [l » while the activities of invertase adn phosphatase were the strongest in type V.
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Catalase, urease and invertase activities were the highest in 60~80 cm soil layer. Correlation analysis and

principal component analysis showed that the bulk density and soil moisture content had a strong correla-

tion with other measured indexes, the moisture indexes accounted for a large proportion in the first princi-

pal component, and it was sensitive to the change of external environment. Soil structure and soil moisture

conditions had important influence on the other soil properties in the different P. pruinosa types in the up-

stream of the Hotan River.
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Table 1 The conditions of different P. pruinosa communities
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Table 2 The physicochemical properties of different P. pruinosa stands
o T2 ’ @E’ K Lt oH A HLIT 25 20 28
/em /(ge+em %) /% [(gekg™ ) /(g kg 1) /(gekg™ 1) /(gekg™ 1) /(gekg™ 1)
T 0~20 1.38+0.12  1.15+0.30a  5.1440.46b  8.4340.07b  6.98+0.35b  0.60+0.16a  0.50+0.10a  7.48+0.90b
20~40  1.4240.19a 1.95+0.36a  5.1040.78d  8.53+0.07b  7.51+0.13b  0.62+0.07 0.6540.04b  8.42+0. 16b
40~60  1.37£0.21  1.76+0.31b  1.3240.10c  8.38+0.09b  7.90+0.35a  0.65+0.09 0.56+0.06a  6.55+0.89%
60~80  1.39£0.18b  8.29+0.51b  1.1640.06b  8.5940.01b 10.7140.58a  0.84+0.09a  0.55+0.0la  7.48+1.19a
80~100  1.38+0.15b  3.53+0.59a  0.8040.04c  8.4940.06a  9.36+0.34b  0.75+0.01 0.764+0.01b  6.56+0.93a
I 1.39(1.38%) 3.34(86.99%) 2.70(81.86%) 8.48(0.97%) 8.49(17.93%) 0.69(14.62%) 0.61(16.82%) 7.30(10.68%)
1 0~20 1.414£0.22  0.38+0.03a  0.3640.06a  8.17+0.04a  5.90+0.13a  0.77+0.07ab  0.53+0.01b  5.38+0. 26a
20~40  1.48+0.12b  0.53+0.13a  0.3440.04a  8.15+0.09a  5.37+0.27a  0.79+0.05 0.574+0.05a  5.59+0. 46a
40~60  1.46£0.09  0.79+0.23a  1.0840.12a  8.18+0.04a  8.28+0.40a  0.84%0.09 0.5740.02a  5.62+0.50a
60~80  1.50%0.12c 1.04+0.17a  0.8440.06a  8.37+0.06a 12.80+0.93b  0.85+0.09a  0.62+0.06b  7.08=+0.55a
80~100  1.40%+0.08b  1.50%0.21a  0.56+0.06a  8.43+0.03a  8.66+0.13a  0.83£0.02 0.6640.04a  6.5540.62a
W 1.45(3.01%) 0.85(52.13%) 0.64(50.24%) 8.26(1.57%) 8.20(35.91%) 0.81(4.24%) 0.59(8.56%) 6.0(12.16%)
1 0~20 1.360.14  4.40+0.20b  9.3241.20d  9.01+0.02d 16.71+0.35d  0.80+0.05ab 0.61+0.10d  9.95+1.42¢
20~40  1.40£0.08a  7.76+0.56b  2.1840.04b  8.78+0.04c 16.25+0.27c  0.84+0.09 0.6140.01ab 10.29+1.06b
40~60  1.41£0.10  6.94+0.43¢  1.1640.10b  9.16+0.09¢c 22.31+0.23b  0.94+0.19 0.6240.02b  8.50£0, 14b
60~80  1.2340.15a 7.05+0.49b  0.8240.10a  9.1740.09c 30.44+0.35¢c  1.26+0.02b  0.52+0.09a  8.4340.03a
80~100  1.40£0.13b  2.30+0.36a  0.5840.06b  8.66+0,01b 26.83+0.53d  0.74%+0.01 0.6340.06a 10.23%+0.58b
ool el 1.36(5.53%) 5.69(40.13%) 2.81(131.2%) 8.96(2.55%) 22.51(27.60%) 0.92(22.35%) 0.60(7.40%) 9.48(9.87%)
I\ 0~20 1.36+0.20  14.42+1,01c  8.20+0.29c  8.81£0.04c 12.2641.33¢  0.90£0.14b  0.5840.02¢ 11.2840. 86¢
20~40  1.3740.23a 19.06+1.29¢  3.2840.12c  8.75+0.07¢c 25.45+1.30d  0.85+0.15 0.6940,04c  10.38+0.59b
40~60  1.40+0.14  21.19+0.32d  2.5840.10d  8.54=0.16b 42.55+2.30c  0.83+0.11 0.6340.05b 11.20+1.05¢
60~80  1.28+0.22a 7.98+0.86b  2.0440.20c  8.5540.02b 71.76+3.98d  1.87£0.06c  0.72+0.10c 12.16+0.91b
80~100  1.31+0.13a 15.31£1.67b  2.7040.12d  8.4640.05a 17.48+2.30c  0.8040.08 0.67+0.04a 10.22+0.93b
¥ {H 1.34(3.60%) 15.59(32.51%) 3.76(67.04%) 8.62(1.74%) 33.90(71.00%) 1.05(43.79%) 0.66(8.26%) 11.05(7.08%)
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Fig. 1 The analysis of soil enzyme activities in different P. pruinosa stands
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Table 3 The correlation analysis between physicochemical properties and soil enzyme activities in different P. pruinosa stands

Eisgan AE OHKFE i pH UL EoE A1k 2 JRARE DREE  RERIEE DR B
K 1.00 —0.61** —0.43  —0.52* —0.48* —0.17  —0.09 —0.53* —0.47* —0.08 —0.18 —0.58*"
Gk 1. 00 0.51" 0.69" " 0.72"* 0.38 0.38 0.84" " 0.30 0.05 0.29  0.72"*
b 1. 00 0. 40 0.19 —0.04 0.06 0.61** 0.14 —0.27 —0.16 0. 44
pH 1. 00 0.69** 0.47" 0.12 0.73**  0.60** 0.32 —0.09  0.64*"*
ML 1. 00 0.54" 0.43 0.80**  0.50* 0.51% 0.42  0.77**
B 1. 00 0.002  0.36 —0.02 0.38 0.52* 0.30
S 1. 00 0.41 .13 0.08 0.21  0.41
4l 1. 00 0. 39 0.26 0.19  0.81%~
i Ak S 00 0.38 —0.23  0.28
UK it 1. 00 0.12 0.39
bR 1.00  0.10
ol P Tl T it 1. 00

T ox x RN RETE p<<0. 01 WA E K. » RIRHH KRR BAE p<<0. 05 WK F K .n=20,
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k%R 86. 08 %6, et (& 5) KA ] & 4347 ol L 5
1 W EERE e, TR AR
TR B HILESE . 8 2 B BEE K
fity A E T AR B . 456 LR ml A, HHEK SC
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Table 4 Principal component analysis of soil information system

T %1 FEW %2 FIWsy %3 ERY

FEAEAR 8.76 2.43 1.81
VB & Y 67.38 18.71 13.91
Bl simkE/ % 67.38 86. 08 100. 00

£S5 TEREHME@ESHR

Table 5 Principal component eigenvectors of information system

GH R AkE SRR MEE AOE  SH S8 W RS RN GREERME S am Tk
1 0. 96 0.95 0.93 0. 65 0.95 0.43 0. 86 0. 94 0.17 0.68 0.93 0.74 —0. 96
2 —0.02 —0.09 —0.25 0.46 0.23 0.90 —0.35 0.14 0.97 0.03 0. 34 0.22 —0.19
3 —0. 27 0.31 —0.25 —0.60 0.22 0.07 0.37 0.00 —0.15 0.74 0.14 —0.63 0.21
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