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Path Analysis of Soil Physicochemical Properties and Enzymatic
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WU Xue', GONG Lu'?, RAN Qi-yang"?, XIE Li-na', ZHU Mei-ling'
(1. College o f Resources and Environmental Science , Xinjiang University ,

Urumgqi 830046, China; 2. Key Laboratory of Oasis Ecology . Ministry of Education, Urumqi 830046, China)

Abstract: Soil enzyme activity can reflect the direction and strength of soil biochemical processes. The Aler
reclamation area of upper reaches of Tarim River was selected as the study area. We chose sample plots of dif-
ferent land use type as the research sites including 8-year cotton field, 30-year cotton field, forest plantation,
natural forest, grassland, abandoned land, and saline-alkali land, soil physicochemical property and the en-
zyme activity indices were considered, and the correlations between the soil physicochemical property and the
enzyme activity of the Aler reclamation area were further discussed. The results showed that the enzymatic
activities were higher in forest plantation, natural forest and 8-year cotton field while lower in saline-alkali
land and abandoned land. Path analysis and determination coefficient showed that total nitrogen was the
dominant factor affecting the soil enzyme activity in the region. The available P directly influences urease and
invertase activities, and the available K was the main factor affecting catalase and invertase activities. Com-
pared with simple correlation and multiple regression analysis method, path analysis could more objectively
and comprehensively explain the relationships of soil enzyme activities and soil physicochemical properties.
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Ea —0.0431 0. 0606 —0.0615 0.1694 0. 4801 0.1495 0.0732 0. 6787
X7 —0.0477 0.0462 —0. 0447 0.1989 0.5428 0.1077 0.1016 0. 8032
x 0.1102 0.0276 —0. 1605 —0.0119 0.2174 0. 6686 0.0204 0.7616
k) 0. 0818 0.0371 —0. 1849 —0. 0090 0.1731 0. 6814 0.0143 0. 7567
x; 0. 0803 0.0312 —0. 2204 —0. 0088 0.1697 0. 7209 0.0145 1. 0078
ik Tk X, 0. 0986 0.0253 —0. 1467 —0.0133 0.2213 0.6352 0.0206 0. 8543
x5 0.1012 0.0272 —0. 1580 —0.0124 0. 2366 0. 6551 0.0204 0.6335
X 0. 0896 0. 0308 —0.1933 —0.0103 0. 1886 0. 8220 0.0163 0.1217
X7 0.0991 0.0235 —0. 1405 —0.0120 0.2132 0.5924 0.0227 0.7757
x) —0.1632 0.1139 —0.2927 —0. 2170 0.4453 0. 8202 0.1087 0.9784
X, —0.1211 0.1535 —0.3372 —0.165 0. 3545 0. 8360 0.0765 0. 6437
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T Ak T x, —0. 1460 0.1044 —0.2675 —0. 2425 0.4533 0.7793 0.1097 1.0332
x5 —0. 1499 0.1123 —0. 2881 —0.2268 0. 4846 0. 8037 0.1089 0. 3601
X —0.1327 0.1272 —0.3523 —0.1874 0. 3862 1.0084 0.0871 —0.0719
x7 —0. 1468 0.0971 —0. 2561 —0.2201 0. 4366 0.6749 0.1209 0. 5856
el 0.2528 0. 0081 —0.1293 —0. 0656 0. 3142 0.2118 0. 3436 0. 6828
k&) 0. 1877 0.0109 —0. 1490 —0.0499 0.2501 0.2158 0.2417 0. 6964
x; 0.1842 0. 0091 —0.1775 —0.0488 0.2453 0.2283 0. 2435 0. 8616
W iR ik Ty 0.2262 0. 0074 —0.1182 —0.0733 0.3198 0.2012 0. 3466 0. 9830
x5 0.2323 0.0079 —0.1273 —0. 0686 0. 3420 0.2075 0. 3441 0. 5959
X 0. 2056 0. 0090 —0.1557 —0. 0567 0.2725 0.2603 0.2753 0. 5500
x7 0.2274 0. 0069 —0.1132 —0. 0666 0. 3081 0. 1876 0. 3820 0. 5502
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pH E A HUTCRI 4 58 5 K i 5 5% AL 22 6] A7 7 5/
NS HERES QY ENIEESHERES '€ N P R
KB R T 1 ) LR AR R RO . R 0. 382 0,
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AINHR T HAL AL 7. RIS KE . RIS PRI RN B AR R AR H TR 08 AR R AU
PR ASCE SE EAL DR R R S PR R AR R RGHRHERE .
x5 HIEBAUEREESIWNHRERY
AR D; X x5 X X x5 X x7
e 0.04 0.02 0. 00 0.02 0.08 0.03 —0.06
x 0.03 0. 02 0.01 0.06 0.03 —0.03
x5 0. 02 0.01 0.04 0.02 —0.02
i 4 A A x 0.01 0.05 0.02 —0.03
x5 0.22 0.08 0.13
xs 0.04 —0.05
. 0.10
e 0. 00 —0. 00 0. 00 —0.01 —0.03 —0.01 —0.00
Z 0.01 —0.00 0.01 0.03 0.01 0. 00
x5 0. 00 —0.01 —0.03 —0.01 —0.00
EAUERIq x 0.05 0.12 0.03 0.02
x5 0.36 0.07 0. 06
x 0.02 0.01
ko 0.01
x 0.01 0. 00 —0.02 —0.00 0.02 0.07 0. 00
x 0. 00 —0.00 —0.00 0. 00 0.03 0. 00
x5 0.05 0. 00 —0.04 —0.16 —0. 00
I it x4 0. 00 —0.00 —0.00 —0.00
x5 0.06 0.16 0. 00
x4 0.68 0.01
7 0. 00
x 0.03 —0.02 0.05 0. 04 —0.07 —0.13 —0.02
2 0.02 —0.05 —0.03 0.05 0.13 0.01
x5 0.16 0. 06 —0. 14 —0.36 —0.03
Ak i x4 0. 60 —0.11 —0.19 —0.03
x5 0.23 0.39 0.05
x 1.02 0.09
X7 0.01
x 0.06 0. 00 —0.03 —0.02 0.08 0.05 0.09
x 0. 00 —0.00 —0.00 0. 00 0. 00 0. 00
x5 0.03 0.01 —0. 04 —0. 04 —0.04
WL x4 0.01 —0.02 —0.01 —0.03
x5 0.12 0.07 0.12
xs 0. 07 0.07

0.15
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