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摘要摘要摘要摘要： 

科学评估不同植被恢复模式的土壤干化效应是目前黄土高原生态恢复一个亟需解决的关键问题。本文以半干旱黄

土丘陵区14种典型人工植被为例,通过构建土壤水分相对亏缺指数CSWDI和样地土壤水分相对亏缺指数PCSWDI,定

量评估了不同植被深层土壤干化效应。研究发现:除农地和撂荒草地外,各植被深层土壤水分均随土层深度的增加而

升高,深层土壤水分含量同土层深度之间呈一元线性关系。不同人工植被深层土壤相对干化程度存在差异,以油松林

地最高,杨树侧柏混交林地最低。不同植被类型受其自身蒸腾耗水、根系特征和耕作等影响,土壤干化的程度在剖面

上存在差异,但总体趋势为随深度增加而降低。针阔叶植被配置模式土壤水分状况要稍好于阔叶纯林的配置模式。 
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Soil desiccation in deep soil layers under different vegetation types in the semi-
arid loess hilly region 
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Abstract: 

Artificial vegetation restoration as an effective way to control serious soil erosion and improve environment conditions has 

taken several positive environmental effects.However,serious soil desiccation as one of negative effects also appears 

associated with artificial vegetation restoration lack of scientific guidance,especially in deep soil layers.To recover the fragile 

ecosystem of the Loess Plateau and maintain sustainable development of this region,proper artificial vegetation types 

should be selected based on local soil water conditions.However,methods to quantitatively evaluate soil water effect based 

on local rainfall and soil water conditions is urgently needed to improve,which is one of the top priorities in current 

research.To quantitatively evaluate the soil desiccation degree in vegetation types,14 vegetation types were selected to 

analyze the eco-hydrological effect in deep soil layers in the typical semi-arid loess hilly region.Compared Soil Water 

Deficit Index(CSWDI) and Plot Compared Soil Water Deficit Index(PCSWDI) were induced to quantitatively analyze the 

soil water deficit in different vegetation types.The research showed that high-density artificial vegetation was the main 

reason of deep soil desiccation.Soil water contents in all vegetation types increased with soil depth except abandoned land 

and farmland,and had a significant linear relationship with soil depth.The degree of soil water deficit of different vegetation 

types was Pinus tabulaeformis forestland>Pinus tabulaeformis and Platycladus orientalis mixed forestland>Armeniaca 

sibirica forestland>Caragana korshinskii shrubland>Medicago sativa grassland>Platycladus orientalis 

forestland>Amygdalus davidiana shurbland>Armeniaca sibirica and Platycladus orientalis mixed forestland>Populus 

simonii forestland>Populus simonii and Platycladus orientalis mixed forestland.Soil desiccation various in soil profile cause 

for transpiration,root system characteristics and tillage management between different vegetation types.Solanum 

Tuberosum farmland,Zea mays farmland and abandoned land had no soil water deification compared with natural 

grassland.Comparisons of soil water contents in mixed forestland and pure broadleaved forestland showed that soil water 

condition in mixed forestland was better than that in pure broadleaved forestland.Results of this study also indicated that 

the CSWDI and PCSWDI were capable of reflecting conditions of soil water deficit in different soil layers and plots.They 

could be used as quantitative indices for soil water deficit analysis under different vegetation covers. 

Keywords: Loess Plateau   artificial vegetation   vegetation restoration   soil desiccation   

收稿日期收稿日期收稿日期收稿日期 2011-03-24 修回日期修回日期修回日期修回日期 2011-07-13 网网网网络络络络版版版版发发发发布日期布日期布日期布日期  



DOI: 

基金基金基金基金项项项项目目目目: 
 

国家自然科学基金项目(40925003、41071122、40801041) 
 

通通通通讯讯讯讯作者作者作者作者: 卫伟(1978-),男,河南封丘人,副研究员,主要从事半干旱脆弱生态区景观格局演变与生态水文过程互动机

制研究。E-mail:weiwei@rcees.ac.cn

作者作者作者作者简简简简介介介介: 

参参参参考文考文考文考文献献献献：：：：

[1] Legates D R,Mahmood R,Levia D F,et al.Soil moisture:A central and unifying theme in physical geography. Progress in 

Physical Geography,2011,35(1):65～86. 

 

[2] 李玉山。黄土区土壤水分循环特征及其对陆地水分循环的影响。生态学报,1983,3(2):91～101. 

 

[3] Wang Yunqiang,Shao Ming'an,Zhu Yuanjun,et al.Impacts of land use and plant characteristics on dried soil layers in 

different climatic regions on the Loess Plateau of China.Agricultural and Forest Meteorology,2011,151:437～448. 

 

[4] 牛俊杰,赵景波,王尚义。论山西褐土区农田土壤干燥化问题。地理研究,2008,27(3):519～526. 

 

[5] Wang Yunqiang,Shao Ming'an,Shao Hongbo.A preliminary investigation of the dynamic characteristics of dried soil 

layers on the Loess Plateau of China.Journal of Hydrology,2010,381:9～17. 

 

[6] Chen Hongsong,Shao Ming'an,Li Yuyuan.Soil desiccation in the Loess Plateau of China.Geoderma,2008,143:91～100. 

 

[7] Cao Shixiong,Chen Li,Shankman David,et al.Excessive reliance on afforestation in China's arid and semi-arid 

regions:Lessons in ecological restoration.Earth-Science Reviews,2011,104:240～245. 

 

[8] Wang Zhiqiang,Liu Baoyuan,Liu Gang,et al.Soil water depletion depth by planted vegetation on the Loess Plateau. 

Science in China Series D:Earth Sciences,2009,52(6):835～842. 

 

[9] Wang Yunqiang,Shao Ming'an,Liu Zhipeng.Large-scale spatial variability of dried soil layers and related factors across 

the entire Loess Plateau of China.Geoderma,2010,159:99～108. 

 

[10] Fan Jun,Shao Ming'an,Wang Quanjiu,et al.Toward sustainable soil and water resources use in China's highly erodible 

semi-arid Loess Plateau.Geoderma,2010,155:93～100. 

 

[11] 何福红,蒋卫国,黄明斌。黄土高原沟壑区苹果基地退果还耕的生态水分效应。地理研究,2010,29(10):1863 ～

1869. 

 

[12] Wang Zhiqiang,Liu Baoyuan,Zhang Yan.Soil moisture of different vegetation types on the Loess Plateau.Journal of 

Geographical Sciences,2009,19(6):707～718. 

 

[13] Liu Wenzhao,Zhang X C,Dang Tinghui,et al.Soil water dynamics and deep soil recharge in a record wet year in the 

southern Loess Plateau of China.Agricultural Water Management,2010,97(8):1133～1138. 

 

[14] 王志强,刘宝元,王晓岚。黄土高原半干旱区天然锦鸡儿灌丛对土壤水分的影响。地理研究,2005,24(1):113 ～

120. 

 

[15] 李军,陈兵,李小芳,等。黄土高原不同干旱类型区苜蓿草地深层土壤干燥化效应。生态学报,2007,27(1):75 ～89. 

 

[16] 段建军,王小利,张彩霞,等。黄土高原土壤干层评定指标的改进及分级标准。水土保持学报,2007,21(6):151～

154. 

 

[17] 刘沛松,贾志宽,李军,等。宁南旱区紫花苜蓿土壤干层水分特征及时空动态。自然资源学报,2009,24(4):663～

673. 

 



[18] 王力,卫三平,吴发启。黄土丘陵沟壑区土壤水分环境及植被生长响应。生态学报,2009,29(3):1543～1553. 

 

[19] Wang Li,Wang Quanjiu,Wei Sanping,et al.Soil desiccation for loess soils on natural and regrown areas.Forest Ecology 

and Management,2008,255:2467～2477. 

 

[20] Hebrard O,Voltz M,Andrieux P,et al.Spatio-temporal distribution of soil surface moisture in a heterogeneously farmed 

Mediterranean catchment.Journal of Hydrology,2006,329:110～121. 

 

[21] 赵忠,李鹏。渭北黄土高原主要造林树种根系分布特征及抗旱性研究。水土保持学报,2002,16(1):96～ 99,107. 

 

[22] 郭梓娟,宋西德,赵宏刚。沙棘-侧柏混交林生物量、林地土壤特征及其根系分布特征的研究。水土保持通报, 

2007,27(3):18～23. 

 

[23] 白岗栓,侯喜禄,张占雄。油松-沙棘混交模式对生境和油松生长的影响。林业科学,2006,42(8):37～43.

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．张平究,潘根兴.植被恢复不同阶段下喀斯特土壤微生物群落结构及活性的变化——以云南石林景区为例[J]. 地

理研究, 2010,29(2): 223-234

2．何福红, 蒋卫国, 黄明斌.黄土高原沟壑区苹果基地退果还耕的生态水分效应[J]. 地理研究, 2010,29(10): 1863-

1869

3．曹龙熹, 张科利, 张卓栋, 张 卫.黄土高原典型小流域道路特征及影响因素[J]. 地理研究, 2008,27(6): 1271-1280

4．姚文波.硬化地面与黄土高原水土流失[J]. 地理研究, 2007,26(6): 1097-1108

5．陈 浩, 方海燕, 蔡强国, 周金星, 黄 鑫.黄河中游的侵蚀环境与植被恢复前景[J]. 地理研究, 2007,26(4): 735-745

6．贾晓红, 李新荣, 李元寿.干旱沙区植被恢复过程中土壤颗粒分形特征[J]. 地理研究, 2007,26(3): 518-525

7．李正国, 王仰麟, 吴健生, 张小飞.基于TVDI的黄土高原地表干燥度与土地利用的关系研究[J]. 地理研究, 2006,25

(5): 913-920

8．师长兴.风力侵蚀对无定河流域产沙作用定量分析[J]. 地理研究, 2006,25(2): 285-293

9．王志强, 刘宝元, 王晓兰.黄土高原半干旱区天然锦鸡儿灌丛对土壤水分的影响[J]. 地理研究, 2005,24(1): 113-120

10．陈浩, Y.Tsui, 蔡强国, L.G.Tham, 胡文生, Z.Q.Yue, 黄建国.沟道流域坡面与沟谷侵蚀演化关系——以晋西王家

沟小流域为例[J]. 地理研究, 2004,23(3): 329-338

11．董锁成, 吴玉萍, 王海英.黄土高原生态脆弱贫困区生态经济发展模式研究——以甘肃省定西地区为例[J]. 地理

研究, 2003,22(5): 590-600

12．王军, 傅伯杰, 邱扬, 陈利顶, 余莉.黄土高原小流域土壤养分的空间分布格局-Kriging插值分析[J]. 地理研究, 

2003,22(3): 373-379

13．丁文峰, 丁登山.黄土高原植被破坏前后土壤团粒结构分形特征[J]. 地理研究, 2002,21(6): 700-706

14．卫海燕, 张科利, 王敬义.分布式侵蚀预报模型中网格面积的选定——以黄土高原丘陵沟壑区为例[J]. 地理研究, 

2002,21(5): 578-584

15．庞奖励, 黄春长, 陈宝群 .黄土高原南部全新世土壤微结构形成机理探讨[J]. 地理研究, 2002,21(4): 487-494

文章文章文章文章评论评论评论评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈

人  邮箱地址  

反馈

标题  验证码  

55

Copyright 2008 by 地理研究


