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Abstract; On the basis of the 28-year experiment located in Heyang County, Shaanxi Province, effects of fertilization,

stubble mulch and irrigation under different fertilization on soil urease, phosphatase, invertase, hydrogen peroxidase
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activities and contents of soil nutrients were studied through principal component analysis and cluster analysis. Results
were as follows: the activities of urease was not influenced by NP treatment, the activities of phosphatase and invertase
increased 119.6% and 22.0% by NP treatment respectively. The activities of urease, phosphatase and invertase
increased 53. 2% ,130. 8% and 60. 6% by NPM treatment, respectively, thus effects of NPM on enzyme activities were
obviously higher than that of NP. Effects of stubble mulch and irrigation on urease, phosphatase and invertase activity
were different due to different fertilization. The contents of alkaline nitrogen, available phosphorus and total nitrogen
were increased by NP and the contents of soil organic matter, alkaline nitrogen and available phosphorus were increased
by irrigation under NP treatment. The contents of soil organic matter, alkaline nitrogen, available phosphorus, available
potassium, total nitrogen and total phosphorus were increased by NPM and stubble mulch treatment. In addition, the
content of available phosphorus in NPM treatment was 64. 4mg/kg higher than that in control, which was 44. 0 mg/kg
higher in NMP combined with stubble mulch treatment than NPM treatment. Fertilization, stubble mulch and irrigation
had no obvious influence on the content of total potassium and hydrogen peroxidase activity in soil. Principal component
analysis and clustering analysis showed that nutrient factor and enzyme activity factor of soil were easily increased by
NPM and NPM combined irrigation, stubble mulch was helpful to increase soil nutrient factor, but not to increase

enzyme activity factors, and irrigation was not so effective as fertilization or stubble mulch. It is necessary to pay

attention to the negative effect of stubble mulch on enzyme activities.
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Table 1  Enzyme activity in soil after 28-year expeximent
b ity AR il S ALRE i AL AU

A urease phosphatase invertase hydrogen peroxidase
treatment (mgNH;-N/g - 24h) (mgP,05/100g - 2h) (mgCaH 04/ g - 24h) (ml KMnO,/g - 20min)

CK 0.62 £0.04 ab 14.57 £2.97 a 42.92 £5.17 a 4.45 +0.05 a

NP 0.53£0.06 a 32.00 £2.40 ¢ 52.35+£2.01 b 4.41 £0.09 a

NPM 0.95+0.03 ¢ 33.63 £3.31 ¢ 68.93 £2.80 cd 4.23+0.38 a
NP + FG 0.57 £0.07 ab 32.10£1.65 ¢ 62.56 £0.96 ¢ 4.51 +0.08 ab
NPM + FG 0.66 £0.07 b 29.70 £2.99 ¢ 62.99 £5.29 ¢ 4.56 £0.07 b
NP + GG 0.73+£0.07 b 21.93+£2.04 b 47.94 +£3.45 ab 4.52+0.14 b
NPM + GG 0.99 £0.02 ¢ 27.80+2.86 b 71.99 £4.42 d 4.40 £0.10 a

0 R EHR G AR R R R 2E R B E (P <0.05). M. FG Hl GG 43 IR /mHiA WL, fEFE s mRE K, FERE,

Note: Different letters within same line indicate significant difference (P <0.05),M, FG and GG represent organic matter application, stubble mulch and

irrigation, respectively. The same as following tables and Figure.
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Table 2 Contents of soil nutrient after 28-year experiment

e AL TR A UK A 2R X ]

\reatment oM alkal. N avail. P avail. K Tot. N Tot. P Tot. K

(g/'kg) (mg/kg) (mg/kg) (mg/kg) (g/'kg) (g/'kg) (g/kg)
CK 10.07 £0.22 a 43.3+2.5a 5.4£0.1a 148.9 4.6 a 0.47 £0.03 a 0.50+0.02 a 17.82+1.84 a
NP 11.19£1.38 a 51.0+£0.1b 11.3+0.6 b 175.7 £10. 1 a 0.57 £0.01 b 0.66 £0.08 a 16.59 £1.86 a
NPM 22.35+1.8 ¢ 101.4+2.5d 69.8+4.9e 355.2zxl14.5¢ 1.17+0.07 ¢ 2.70£0.27 b 19.42£2.12 a
NP + FG 27.57£2.22d 112.4+2.5e 50.5+1.1d 365.4£25. 1 ¢ 1.17 £0.07 ¢ 2.43+£0.23 b 19.05+0.71 a
NPM + FG 35.45+1.31e 145.3+1.9f 113.8 £+4.3 f 576.4 £28.2 d 1.63+£0.08 d 2.87+£0.20 b 19.42 +1.22 a
NP + GG 15.54 £2.94 b 63.0+5.0 ¢ 35.2+3.8 ¢ 152.9+£10.1 a 0.65+0.03 b 0.65+0.15 a 18.61 £2.54 a
NPM + GG 22.34+£2.31c  99.8+7.6d 72.6+39.0e 319.0+8.0b 1.17+0.04 ¢ 2.37£0.10b 18.22£1.20 a
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Table 4 Rotated factor loadings of soil enzyme activity and soil nutrients
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EURC m maes m msm e e aw o mm o oo LB GIRIGAE
p p oM alkal. N avail. K avail. P Tot. N Tot. P Tot. K urease Phosp v Y Ag
component atase ase peroxidase
1 0. 998 0. 996 0. 966 0. 950 0. 983 0.923 0.792 0.228 0.534 0. 708 0.229
2 -0.047 0. 063 0. 008 0.171 0. 141 0.317 0.115 0. 826 0.422 0. 638 -0.914
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