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Nutrient and Soil Enzyme Activities of Pear Orchard
as Affected by Planting Herbage

ZHANG Xi-huan, XIN He-ming
(College of Agronomy, Hebei University of Engineering, Handan 056002 ,China)

Abstract: A field experiment was carried out to study the effects of planting different herbage spe-
cies in pear orchard on soil nutrient content and soil enzyme activities. The results showed that
planting herbage significantly increased organic matter and total nitrogen content of the 0—40 cm
soil layer,improved soil alkali hydrolysable nitrogen,available phosphorus and available potassium
content of the 0—20 cm soil layer,and reduced the content of total phosphorus in the 0—40 cm
soil layer. In addition, the effects of planting different herbage species on soil nutrient content
were different. Planting white clover significantly improved the activities of soil urease and su-
crase, but decreased the catalase activity. Planting perennial ryegrass increased markedly the acti
vities of urease,sucrase and catalase, but decreased the phosphatase activity. The soil enzyme acti-
vities were closely related to soil nutrient content. Soil urease activity and total N,alkali hydrolys-
able N,available P had a significant positive correlation. There was a significantly positive correla-
tion between catalase activity and organic matter,total P,total K content. There was a significant-
ly negative correlation between catalase activity and total N content. There was a negative correla-
tion between catalase activity and available phosphorus content. Sucrase activity and total N, alkali
hydrolysable N, available P content were significantly positive correlations. Phosphatase activity
and total P,total K,available P were significantly positive correlations.
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cm / (g/kg)/ (mg/kg/) (g/ké) (mg/kg/) (g/ké) (mg/kg/) (g/ké)
0~20 11.98a 82. 0a 0. 88a 34. 4a 0. 69b 81. 5a 22.23a
20~40 9.12b 64.2b 0. 68b 40. 2a 0. 66b 75. 5ab 21.3%5a
40~60 5.74c¢ 40. 8c 0.59¢ 28.6b 0. 60b 51.6b 21.03a
8.95A 62.3A 0.72A 34.4A 0.64B 69.5B 21.54A
0~20 11. 64a 77. 2a 0. 79a 38. 2a 0. 66b 91. 3a 21.13a
20~40 8.76b 65. 8b 0.71b 43. 5a 0. 65b 84. 5a 21. 35a
40~60 5. 64c 38. 0c 0. 56¢ 26.8b 0.59b 62. 6b 21.21a

8. 68A 60. 3A 0.69ADB 36.2A 0.63B 79.5A 21.23A
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/ / / /
cm (g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg)
(CK) 0~20 9.62b 68. 3b 0. 70b 30. 5b 0.81a 71. 3ab 21.03a
20~40 7. 68bc 57.2b 0.61c 30. 8b 0.73a 69. 5ab 21.30a
40~60 5.68¢c 36. 1c 0.50¢ 28.5b 0.62b 50. 3b 20. 87a
7.66B 53.9B 0. 60B 29.9B 0.73A 63.7B 21.07A
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0~20 cm  20~40 cm 0~20 cm  20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
1.12a 0.78b  0.95A  5.62a 5.10a  5.36B  2.56a 2.04b  2.30A 1. 65a 1.63a  1.64A
0. 92a 0.66b 0.79B 6.43a 6.23a  6.33A 2.30a 1.80b 2.05AB 1.72a 1. 34b 1.53A
(CK) 0. 62a 0.50b  0.56C 5. 80a 5.12b  5.46B 2.32a 1. 34b 1.83B 1. 68a 1.42b 1.55A
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0.321 4 0.732 5" 0. 324 0. 354 0. 687" 0.623" 0.132
0.635 2" —0.563 2" 0.523" 0. 652" 0.231 —0. 354 0. 356
0.4235 0.536 2° 0. 324 0.325 0. 685" 0.569° 0. 365
0.3210 0.423 5 0. 658" 0. 568" 0. 354 0. 675" 0. 368
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