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Relationship between Soil Enzymatic Activities and Soil Nutrients in Cotton Field under

Film Irrigation in South Xinjiang
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Abstract: Explorie and assess the relationship between soil enzymatic activities and soil nutrients to screen several biological at-
tributes in soil quality indication. cotton field soil in south Xinjiang was used as tested samples, soil enzymatic acitivites as well
as soil nutrients were determined. Correlation analysis, path analysis and principal component analysis were employed for data
processing. Significant correlations were found within soil enzymes and soil nutrients as well as the interaction of soil enzymes
and soil nutrients. Total N and organic matters contents were the most important factors determining soil enzymatic activities,
which discovered by path analysis. Soil enzymatic is a crucial component in soil fertility and quality. Conclusion catalase, acidic
invertase and akaline phosphatase can be used as applicable biological indicators in the assessment of cotton soil fertility.
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Table 1 Correlation analysisi of attributes of soil quality
Xy Xz X3 X4 Xs Xe Xz Xg Xg X0 Xy X Xz
X;  1.0000
X,  0.9523™ 1.0000
Xz 0.8172" 0.7435™ 1.0000
X, 0.4919" 0.6066™ 0.3840° 1.0000
Xs 02453 02480 0.2110 0.1564 1.0000
Xe 01900 0.2810 0.1306 0.3613 0.8326™ 1.0000
X; 0.3315 04265 0.1898 0.3253 0.7277" 0.8883" 1.0000
Xg 01839 02809 0.1385 0.2792 0.2803 0.2661 0.2624 1.0000
Xy 0.7934” 0.7987" 0.6665™ 0.2306 0.2235 0.1589 0.3154 0.0749 1.0000
Xy 0.6377" 05775" 0.5312" 0.0581 -0.1747 -0.2006 -0.1095 0.1286 0.6529™ 1.0000
Xu 0.8846™ 0.8491" 0.8123™ 0.2871 0.0986 0.0210 0.1717 0.1518 0.8302 0.6839™ 1.0000
X 0.6354" 0.5688” 0.6100™ 0.3443 -0.2675 -0.2889 -0.1904 0.1392 0.4459" 0.6870™ 0.6102™ 1.0000
X 0.0691 0.0224 0.3010 0.0671 -0.4567" -0.3057 -0.2961 0.0800 -0.1315 0.1675 0.1298 0.3440 1.0000
X 052377 0.4849" 0.5314™ 0.1859 0.4952" 0.3562 0.3920 0.2944 0.5439” 0.5400" 0.6527" 0.3893 0.0883
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Table 2 Stepwise regresion analysis and path analysis of soil enzymes activities by soil nutrients
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Table 3 Principal component analysis of soil nutrients and soil enzymes in tested cotton soil

S ES i %y A T2 faf

WA 1 2 3 4 1 2 3 4
X, 0.3774 0.1177 0.0244 -0.0201 0.8692 0.0293 0.0007 0.0004
X, 0.3720 0.1053 -0.0247 -0.0488 0.8445 0.0235 0.0008 0.0025
X 0.1184 -0.2605 0.6261 0.1667 0.0856 0.1435 0.4919 0.0290
Xa 0.0676 0.1784 0.0261 0.9071 0.0279 0.0673 0.0009 0.8575
Xs 0.2629 -0.4229 -0.0533 -0.1001 0.4218 0.3783 0.0036 0.0104
Xs 0.3678 -0.0968 -0.0142 0.0099 0.8256 0.0198 0.0003 0.0001
X5 0.2839 -0.3568 -0.2287 0.1452 0.4919 0.2693 0.0656 0.0220
Xg 0.2575 -0.1241 0.0113 0.1294 0.4047 0.0326 0.0002 0.0174
Xo 0.3769 -0.0717 0.1587 -0.1501 0.8669 0.0109 0.0316 0.0235
X0 0.2628 0.4344 -0.1953 0.1053 0.4215 0.3991 0.0479 0.0116
Xu 0.3401 0.2012 0.1198 -0.1667 0.7059 0.0856 0.0180 0.0290
X 0.1440 0.4912 -0.1059 -0.1744 0.1265 0.5104 0.0141 0.0317
Xz -0.0422 0.2623 0.1795 -0.0830 0.0109 0.1455 0.0404 0.0072
AR 6.1029 2.1152 1.2549 1.0421
B 1% 46.95 16.27 9.65 8.02
BHASEI%  46.95 63.22 72.87 80.89
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