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长期施肥及不同施肥条件下秸秆覆盖、灌水对土壤酶和养分的影响
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摘要： 

以陕西省合阳县的28年定位试验为依托,通过主成分分析和聚类分析,研究了施肥及不同施肥条件下秸秆覆盖、灌水

对土壤脲酶、磷酸酶、转化酶、过氧化氢酶活性和土壤养分含量的影响。结果表明,NP肥施用对土壤脲酶无显著影

响,而使磷酸酶、转化酶活性分别较对照提高119.6%和22.0%,NP有机肥(NPM肥)使脲酶、磷酸酶、转化酶活性分

别较对照提高53.2%、130.8%和60.6%,NPM肥的作用大于NP肥;秸秆覆盖和灌水对脲酶、磷酸酶、转化酶活性的

影响因施肥条件不同而表现不同;NP肥能提高土壤速效氮、速效磷和全氮含量,NP肥施用基础上灌水能提高土壤有

机质、碱解氮和速效磷含量,NPM肥施量、NP肥及NPM肥施用基础上秸秆覆盖均能显著提高土壤有机质、碱解氮、

速效磷、速效钾、全氮和全磷含量,其中速效磷的提高幅度最大,NPM肥较对照提高64.4mg/kg,NPM肥基础上秸秆覆

盖使速效磷含量较施用NPM肥提高44.0mg/kg,施肥、秸秆覆盖和灌水对土壤全钾含量和过氧化氢酶活性影响总体

上不显著。主成分分析和聚类分析表明,NPM肥和NPM肥结合灌水更有利于土壤养分和酶活性综合因子的提高,提高

土壤肥力;秸秆覆盖有利于提高土壤养分,不利于酶活性综合因子的提高;灌水的影响较小。生产上应注意大量秸秆覆

盖对土壤酶活性的不利影响。 
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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 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.

Keywords: fertilization   stubble mulch   irrigation   soil enzyme activities   long-term experiment   

收稿日期 2011-04-19 修回日期 2011-08-31 网络版发布日期  



DOI: 

基金项目: 

山西农业大学博士后基金,中国科学院知识创新工程重大项目(KSCX-YW-09-02,KSCX-YW-09-07),国家重点基础

研究发展计划(2009CB118604) 

通讯作者: 郝明德(1957- ),男,陕西华县人,研究员,博士生导师,主要从事土壤肥力与黄土高原综合治理研究。

Tel:029-87012322;

作者简介: 王改玲 (1971-),女, 山西太原人,博士,副教授,主要从事土壤肥力与环境效应研究。Tel:0354-

6285388 ; E-mail:gailingwang@yahoo.com.cn 
作者Email: mdhao@ms.iswc.ac.cn 

参考文献：

[1] 周礼恺,张志明,曹承绵.土壤酶活性的总体在评价土壤肥力水平中的应用［J］.土壤学报,1983,20(4):413-417 

[2] 王俊华,尹 睿,张华勇,林先贵,陈瑞蕊,钦绳武.长期定位施肥对农田土壤酶活性及其相关因素的影响［J］.生态环

境,2007,16(1):191-196 

[3] 孙瑞莲,赵秉强,朱鲁生,徐 晶,张夫道.长期定位施肥对土壤酶活性的影响及其调控土壤肥力的作用［J］.植物营

养与肥料学报,2003,9(4):406-410 

[4] 高 瑞,吕家珑.长期定位施肥土壤酶活性及其肥力变化研究［J］.中国生态农业学报,2005,13(1):440-441,541 

[5] Mijangos I, Pérez R, Albizu I,Garbisu C. Effects of fertilization and tillage on soil biological 
parameters［J］.Enzyme and Microbial Technology,2006,40(1):100-106 

[6] 李 倩,张 睿,贾志宽.玉米旱作栽培条件下不同秸秆覆盖量对土壤酶活性的影响［J］.干旱地区农业研

究,2009,27(4):152-154,162 

[7] 薛丽华,王志敏,郭志伟,刘云鹏,赵之凎.麦田不同灌水处理对土壤酶活性时空分布的影响［J］.水土保持学

报,2010,24(5):228-232 

[8] 朱同彬,诸葛玉平,刘少军,娄燕宏.不同水肥条件对土壤酶活性的影响［J］.山东农业科学,2008,(3):74-78 

[9] 关松荫.土壤酶及其研究法［M］.北京:农业出版社,1986 

[10] 鲍士旦.土壤农化分析(第3版)［M］.中国农业出版社,2001 

[11] 孙瑞莲,赵秉强,朱鲁生,徐 晶,张夫道.长期定位施肥田土壤酶活性的动态变化特征［J］.生态环境,2008,17

(5):2059-2063

[12] Ajwa H A, Dell C J, Rice C W. Changes in enzyme activities and microbial biomass of tallgrass 
prairie soil as related to burning and nitrogen fertilization［J］. Soil Biology and Biochemistry,1999,31: 

769-777

[13] 赵兰坡,姜 言.土壤磷酸酶活性测定方法的探讨［J］.土壤通报,1986,17(3):138-141 

[14] Dodor D E, Tabatabal M A. Effect of cropping system on phosphates in soils［J］.Journal of Plant 

Nutrition and Soil Science,2003,166(1):7-13

[15] 任祖淦,陈玉水,唐福钦,王东海,张逸清.有机无机肥料配施对土壤微生物和酶活性的影响［J］.植物营养与肥料

学报,1996,2(3):279-283 

[16] 杨招弟,蔡立群,张仁陟,李爱宗.不同耕作方式对旱地土壤酶活性的影响［J］.土壤通报,2008,39(3):514-517 

[17] Jiao Xiao-guang, Gao Chong-sheng, Lu Guo-hong, Sui Yu-yu. Effect of long-term fertilization on soil 
enzyme activities under different hydrothermal conditions in Northeast China［J］.Agricultural Sciences 

in China,2011,10(3):412-422

[18] 万忠梅,宋长春.土壤酶活性对生态环境的响应研究进展［J］.土壤通报,2009,40(4):951-956 



[19] 樊 军,郝明德.黄土高原旱地轮作与施肥长期定位试验研究Ⅱ.土壤酶活性与土壤肥力［J］.植物营养与肥料学

报,2003,9(2):146-150 

[20] 姜小凤,王淑英,丁宁平,樊廷录,张平良,郭建国,李 倩,苏 敏.施肥方式对旱地土壤酶活性和养分含量的影响

［J］.核农学报,2010,24(1):136-141 

本刊中的类似文章

1． 李梦雅, 王伯仁, 徐明岗, 李桂花, 孙楠, 张文菊.长期施肥对红壤有机碳矿化及微生物活性的影响?[J]. 核农学

报, 2009,23(6): 1043-1049

2．石岩,位东斌,于振文,余松烈.施肥深度对旱地小麦氮素利用及产量的影响[J]. 核农学报, 2001,15(03): 180-183

3．李合松,黄见良,邹应斌,张扬珠,李建辉.应用~(15)N、~(32)P示踪法研究双季稻一次性全层施肥技术的肥料效应

[J]. 核农学报, 2001,15(02): 98-105
4．朱永懿,杨俊诚,陈景坚,刘学莲,徐寅良,孙志明.施肥和翻耕措施对减少水稻吸收~(137)Cs的效应[J]. 核农学报, 

1998,12(03): 0-0

5．朱永懿,杨俊诚,陈景坚,刘学莲.施肥措施对水稻吸收~(137)Cs的影响[J]. 核农学报, 1998,12(02): 0-0

6．王正芳;徐宗敏;.塑料簿膜覆盖下棉花氮素营养特性及增产效果[J]. 核农学报, 1987,1(04): 73-86

7．赵广才 常旭虹 杨玉双 丰 明.不同灌溉处理对强筋小麦加工品质的影响[J]. 核农学报, 2010,24(6): 1232-

1237
8． 李兆君, 李万峰, 解晓瑜, 候云鹏, 梁永超.覆膜对不同施肥条件下玉米苗期生长和光合及生理参数的影响[J]. 核
农学报, 2010,24(2): 360-364
9．徐凤娇, 赵广才, 田奇卓, 常旭虹, 杨玉双, 王德梅, 刘鑫.灌水时期和比例对不同品种小麦产量及加工品质的影响

[J]. 核农学报, 2011,25(6): 1255-1260
10． 杨珍平, 张翔宇, 苗果园.施肥对生土地谷子根苗生长及根际土壤酶和微生物种群的影响[J]. 核农学报, 

2010,24(4): 802-808
11．马忠明, 杜少平, 王平, 包兴国.长期定位施肥对小麦玉米间作土壤酶活性的影响[J]. 核农学报, 2011,25(4): 

796-801,823
12． 李娟, 黄平娜, 刘淑军, 张建峰, 姜慧敏, 秦道珠, 文石林, 杨俊诚.不同施肥模式对水稻生理特性、产量及其 N 
肥农学利用率的影响[J]. 核农学报, 2011,25(1): 169-173

13． 杜慧玲, 吴济南, 王丽玲, 郭平毅.苯磺隆对土壤酶活性的影响[J]. 核农学报, 2010,24(3): 585-588

14．林立金;朱雪梅;邵继荣;蒋小军;杨远祥;.锌铬复合污染对水稻不同生育期土壤酶活性的影响[J]. 核农学报, 

2007,21(06): 623-629
15． 丰明, 赵广才, 常旭虹, 杨玉双, 马少康, 杨桂霞.灌水时期和施用硫锌对强筋小麦籽粒产量和品质的影响[J]. 
核农学报, 2009,23(4): 697-702

Copyright by 核农学报


