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Changes of soil enzyme activities under different agricultural treatments
in greenhouse and its correlation analysis
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Abstract To solve the problem of soil degradation with the increase of continuous cropping years in the solar greenhouse
changes of soil enzyme activities under five different agricultural treatments were studied. The results suggest that the soil
enzyme activities are increased significantly under the rotation between vegetable chrysanthemum and tomato and grafting
tomato treatments. Soil urease phosphatase and peroxidase activities are increased significantly as well under the calcium
cyanamide treatment in summer. Cultivating welsh onion in summer the soil enzyme activities in autumn are significantly
higher than that in spring. The tomato yield coincides with activity variation of soil enzymes this indicates that sucrase
urease phosphatase polyhenoloxidase and peroxidase can be used as sensitive biological indices for vegetable cultivation
in greenhouse. In the region in which crop rotation is difficult grafting cultivation can be used to increase soil enzyme
activities while the rotation between vegetable chrysanthemum and tomato can play a positive role in maintaining soil
enzyme activities and cultivation efficiency when the crop rotation is available.
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Table 1 Design of experiment
2—~6 7—~8 9 —~ 2
Treatments Spring crop Feb. to Jul.  Summer fallow period Jul. to Aug. Autumn crop Sep. to next year Feb.
Crop rotation Tomato Fallowing Vegetable chrysanthemum
Grafting Grafting tomato Fallowing Grafting tomato
Sterilization Tomato Calcium cyanamide Tomato
Catch crop Tomato Welsh onion Tomato

CK Tomato Fallowing Tomato
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Table 2 Changes of soil sucrase urease phosphatase and polyphenol oxidase activities under the different treatments

- - Sampling time  Year-Month-Day
Treatments 2006-7-4 2006-9-4 2006-11-4 2007-2-4 2007-6-4 2007-7-4 2007-9-4 2007-11-4 2008-2-4
Sucrase activities Glucose mg/g

Crop rotation 2.17aA 2.78bAB  3.66 bA 2.64 aAB  4.52 aA 3.52abAB 4.23bB  5.87 bAB 3.96 ¢B

Grafting 2.15aA  3.46 aA 4.05aA  3.05 aA 4.86 aA  4.17 aA 5.68 aA  7.51 aA 5.36 aA
Sterilization 2.14aA  2.26 beB  3.34bA  2.75aA 3.31 ¢cBC 3.05bAB  3.65 cBC 5.22 bB 4.72 abA
Catch crop 2.13aA  2.17 cB 2.47¢B  1.90 bB 3.95bB  2.80 beBC 4.33bB  6.37 aA 2.34 dBC
CK 2.17aA  2.06 cB 2.40 cB  1.57 bB 2.66 dC 2.12 ¢C 2.32dC  2.82c¢C 1.25 dC

Urease activities NH3;-N mg/g
Crop rotation 0.30 aA  0.33abA  0.49abA  0.38aA 0.51aA 0.46aA 0.43aA 0.60aA 0.42 aA

Grafting 0.31aA  0.36 aA  0.48abA  0.30 bAB 0.47 aA 0.43 aA 0.47 aA 0.58 aA  0.39 abA
Sterilization 0.30 aA  0.32abA  0.53 aA 0.32 bAB 0.4 aA 0.32 aAB  0.45 aA 0.57aA  0.44 aA
Catch crop 0.32aA  0.34abA  0.41 bAB 0.40aA 0.3 bAB 0.30 bAB 0.36 bAB 0.47 bA  0.31 bAB
CK 0.30aA  0.28 bA  0.32¢B 0.25 ¢B 0.30 bB 0.26 bB 0.28 bB 0.30cB  0.22 ¢B

Phosphatase activities Phenol mg/g
Crop rotation 0.52 aA 0.92 aA 0.95 bB 0.38 aA 0.73aA  0.46 abA 0.53cB  0.74 ¢BC 0.39 bB

Grafting 0.51 aA 1.01 aA 1.11 aA 0.57 aA 0.67aA 0.50abA  1.12aA 1.68aA  0.74 aA
Sterilization 0.50 aA 1.02 aA 1.32aA 0.32abA  0.65aA 0.52 aA 0.7 bAB 1.07bB  0.26 cB
Catch crop 0.53 aA 0.57 bA 1.01 aAB  0.38 aA 0.50bB  0.42abA 1.02aA 1.79aA  0.65 aA
CK 0.53 aA 0.68 bA  0.76 bB 0.22bA  0.44bB  0.39 bA 0.41dB  0.53dC  0.15¢B

Polyphenol oxidase activities Gallicin mg/g
Crop rotation 0.47aA 0.66 aA  0.69aA  0.63aA 0.88aA  0.72aA  0.63bA  0.66 bAB 0.59 aAB

Grafting 0.47 aA 0.63 abA  0.69 aA  0.46 beB  0.72 bB 0.61bA  0.71aA 0.78aA  0.53 bB

Sterilization 0.48 aA 0.65aA  0.67aA  0.61 aA  0.66 ¢cBC 0.63 abA  0.67 abA 0.72 abA 0.64 aA

Catch crop 0.49 aA 0.64 aA 0.62 aA 0.50 bB 0.74 bB 0.66 aA  0.43cB 0.59c¢cB  0.42 cBC

CK 0.51 aA 0.56 aA 0.63 aA 0.39 cB 0.60 dC 0.37 cB 0.32dC 0.39dC 0.33 dC

06-07-04 06-09-04 2 06-11-04 07-02-04 07-06-04 07-
07-04 07-09-04  08-02-04 1% 5%

Note 06-07-04 before tested 06—09-04 two months later 06—11-04 harvest period of autumn crops 07-02-04 autumn crops were cleared from soil 07
—06-04 harvest period of spring crops 07-07-04 spring crops were cleared from soil. 07-09-04 to 08—02—04 same as before. Values followed by different

capital and lowercase letters are significant at 1% and 5% levels respectively. The same bellow.

2.2 2006 CK
2007 CK
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Table 3 Changes of soil catalase and peroxidase activities under the different treatments
- - Sampling time  Year-Month-Day
Treatments 2006-7-4 2006-9-4 2006-11-4 2007-2-4 2007-6-4 2007-7-4 2007-9-4 2007-11-4 2008-2-4
Catalase activities 0.1 mol/L. KMnO, ml/g
Crop rotation 3.32 aA 3.27aA  3.95abA  3.33abA  3.40 bA 3.20 aA 3.14 bA  3.90 bAB 3.30 bAB
Grafting 3.33 aA 3.60aA  4.00 abA  3.15 bA 3.80 aA 3.44 aA 3.58 abA  3.71 bcAB 3.12 bcAB
Sterilization 3.32 aA 3.67aA  4.32 aA 3.60 aA 3.67 abA  3.55 aA 3.95aA 4.40 aA 3.73 aA
Catch crop 3.35 aA 3.53aA 4.0l abA 3.10 bA 3.28 bA 3.15 aA 4.03aA 4.55aA 3.89 aA
CK 3.34 aA 3.36 aAA  3.61 bA 3.00 bA 3.35bA 3.17 aA 342bA 3.5c¢B 2.85¢B
Peroxidase activities Gallicin mg/g
Crop rotation 0.42 aA 0.70 aA 0.76 bB 0.70 aA 1.06 bAB  0.81 aA 0.95aA 1.13 aAB 0.75 abA
Grafting 0.46 aA 0.64 aA 1.00 aAB  0.73 aA 1.07 bAB  0.95 aA 1.03aA 1.22aA 0.82 aA
Sterilization 0.45 aA 0.47 bA 1.20 aA 0.76 aA 1.32 aA 0.86 aA 0.97 aA  1.01 aAB 0.74 abA
Catch crop 0.43 aA 0.68 aA 0.77 bB 0.71 aA 0.86 cB 0.50 bA 0.77 abA  0.96 bAB 0.65 abA
CK 0.43 aA 0.56 abA  0.75 bB 0.70 aA 0.85 cB 0.46 bA 0.51bA  0.63bB  0.53 bA
2.3
6
4
4
Table 4 The correlation coefficients between the soil enzyme activities
Soil enzyme Urease Phosphatase Polyphenol oxidase Catalase Peroxidase
Sucrase 0.792* * 0.666" ~ 0.509" * 0.019 0.702" *
Urease — 0.601" " 0.651" " 0.127 0.819" "
Phosphatase 0.601" " — 0.378" 0.082 0.437" "
Polyhenol oxidase 0.651"~ 0.378" — 0.053 0.582" "
Catalase 0.127 0.082 0.053 — 0.127
Note r19.05= 0.325 159, = 0.418 n=33 * % 5% 1% Significant at 5% and 1% levels respectively
— Without correlation analysis.
2.4
6
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Table 5 Yield of tomato and dry matter accumulation of plants at different periods

Deng

Tabatabai '

22

2006 Autumn crops 2007 Spring crops 2007 Autumn crops
Treatments
Yield Dry matter Yield Dry matter Yield Dry matter
Crop rotation — — 18012.6 aA 3264.4 aA — —
Grafting 18971.6 abA 3438.2 aA 17481.3 aA 3168.1 aA 23339.0 aA 4229.7 aA
Sterilization 20969.0 aA 3523.9 aA 15654.8 abA 2830.9 abA 22795.4 aA 3830.4 aA
Catch crop 17890.8 bcA 3365.4 abA 13633.0 bA 2488.4 bA 20926.1 aA 3819.5 aA
CK 16510.1 cA 3206.2 bA 14262.2 bA 2556.1 bA 17261.5 bA 3456.7 bA
Note “ — No data to survey due to cultivating vegetable chrysanthemum in autumn.
6
Table 6 The correlation coefficients between the yield and dry matter and soil enzyme activities
Items Sucrase Urease  Phosphatase Polyphenol oxidase Catalase Peroxidase
Economic yield 0.610"*  0.668" " 0.490" 0.242 0.388 0.666" "
Dry matter 0.586" " 0.554" " 0.438" 0.104 0.299 0.590" "
19.0s = 0.388 19,01 = 0.496 n=24.
3
CK /
2
Dick " Miller Dick > -
B- Gramss
Bandick 2 Asteraceae Liliaceae
Dick ¢ Festuca Arundinacea 12
10%
Siegel 2!
4
17 7
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