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   A few parts of our researches were published in 2010
Preface

There are unique forest vegetation around northeastern part of China and northern Japan. It is an ecotone between boreal forests and temperate forests and is named as “Pan-mixed conifer-broad-leaved forest” by Professor Misao Tatewaki. These regions are biologically important resources as well as environmental resources for us and our offspring’s. These regions are also recognized as important for moderating climatic changes with permafrost. Professor Kinji Imanishi, a pioneer of ecology and ethnology of Kyoto University, Japan had been leading of the study on ethno-botany and ecology in Da Hinggan Ling region from 1930’s. Professor Misao Tatewaki also created forest ecology and botany based on detail studies around East Asia. 

   Professor Fuchen Shi had been studying on forest rehabilitation and regeneration of forest ecosystem in Da Hinggan Ling region from 1990's and contributed results to our journal of Eurasian Journal of Forest Research in 2000. This mountain region and its basin have cultured advanced culture. Studies related to this mountain region will surely provide further possibility for us to survive in next century. 

   However, recent degradation of atmospheric condition may bring negative influence on precious vegetation. Actually, Japan had destroyed many places of own lands due to extra-economic development and poor understanding in environment during 1960-1970. After the experience, we have been making big effort on creating sustainable development of our precious resources for our next generation. “Green cover of mountain supports us to sustainable use in forestry” (青山常在、永続利用) proposed by former president Zhou En-lai. It is our eternal goal for environmental and resources botany. For continuous field studies originated from Professors, Kaichiro Sasa, Fuyuki Satoh and Takayoshi Koike, Professor Fuchen Shi has conducted this seminar in Tianjin, China to open and orient the study to our younger generation. 

    Nankai University graduates well-known great Zhou En-lai, who is the father between recent relationship between China and Japan. We should learn his memorial words in the Arashiyama stone in Kyoto and synthesis our recent studies in Nankai University as for further wise use of our natural resources for our offspring in the future. With this seminar, we will make more close contact each other.
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We appreciate all staffs of Nankai University and Hokkaido University for their help. This seminar is supported in part by JSPS (type A: to F. Satoh). Thanks are also due to Miss Cong Shi for her kind contribution to synthesis of this seminar.
                                         January 8th, 2014
　　　　　　　　　　　　　　　　　　　　　　Fuchen Shi, Fuyuki Satoh, Takayoshi Koike

前　　言

在中国的东北和日本的北海道，分布着世界都很稀少的北方森林及温带森林的过渡类型。由于这一区域的森林对于全球气候影响巨大，历来受到植物生态学研究者的高度重视。1930年代今西锦司率领京都大学的同行，对研究者们憧憬的森林区域进行了植被和民俗的调查研究。在此基础上，北海道大学的馆胁操教授对上述森林的研究进一步深入和拓展。2000年石福臣教授进行了火烧迹地的森林恢复与更新（=碳素的再固定）的研究。这期间，中国也有为数众多的学者对于孕育文明的江河流域生态系统进行了广泛的研究。

然而，近年来大气环境恶化给人类赖以生存的森林群落造成了深刻的影响。日本在1960年代，曾单纯追求发展经济，造成了严重的环境后果，使国土受到了大范围的污染，为此人们常痛惜不已。反省过去，为持续发展和保护植物资源，我们进行了反复的努力。“青山常绿、永续利用”这是敬爱的周恩来总理对林业发展提出的期望，也是我们大家的梦想。经过石福臣教授、世贺一郎教授、小池孝良教授和佐藤冬树教授等十多年来的共同努力，不仅促成南开大学和北海道大学缔结国际合作关系大学，而且大家又共同提议迎来了今天在天津召开南开大学和北海道大学联合研讨会。

南开大学是伟大的周恩来总理的母校，在京都留有周总理“雨中岚山”的著名碑文。


我们一定继承周总理的遗志，为子孙后代保护管理好宝贵的绿水青山。这也是我们这次召开中日联合研讨会的初衷所在。

值此联合组会召开之际，我们向南开大学生命科学学院、北海道大学北方生物圈野外科学中心及北海道大学农学院的各位表示感谢，同时感谢为本次研讨会提供大力资助和支持的日本学术振兴会科学研究补助金项目（基盘A海外、代表者：佐藤冬树）和高等学校学科创新引智计划（111项目）。此外，我们也对北海道大学农学研究院的石聪同学对于此次研讨会的特殊贡献表示感谢。

                                                 2014年１月８日

                                                 石福臣、佐藤冬树、小池孝良

はじめに

中国東北部から日本の北海道にかけて、世界でも希な北方林と温帯林の移行帯森林が広がる。この地域の森林は植物生態学的に貴重な資源であるばかりではなく、地球規模の気象にも影響を与える環境資源でもある。1930年代には、研究者の憧れの場所として、今西錦司ら京都大学のメンバーによって植生と民俗学的調査が行われた。そして東アジアの生態学の大きな基盤が形成された。その流れは北海道大学の舘脇操教授に依っても大きく発展させられ、2000年には石福臣教授等によって山火事後の森林再生（＝炭素の再固定）研究として展開してきた。そして中国においては、文明を育んだ大河のもとに発達した流域植生とその生態系の研究が多くの新たな可能性を示すであろう。

しかしながら、最近の大気環境の悪化は、貴重な植物社会へも深刻な影響をもたらす。日本は1960年代に経済最優先の結果、自らの国土を汚染して多くの可能性を失った。この反省にたって、持続的植物資源の保全のために、努力を重ねてきた。「青山常在、永続利用」という言葉は尊敬する周恩来総理から森林科学への遺訓であり、私たちの夢である。これまで10年以上におよぶ共同研究を基礎に、石 福臣教授と笹 賀一郎・小池 孝良・佐藤 冬樹教授らとその意志を発展させる仲間と天津でセミナーを開催する。

天津の南開大學は上記の偉大な周恩来氏の出身大學であり、京都に残された碑文にある、その志をくみ取ることで、我々は、新たに子孫のために残すべき植物資源の取り扱いに進路を見出すであろう。このセミナーの目的をこのように位置づけ、今後の研鑽を基礎に、さらなるセミナーを開催する起点と位置づけたい。


このセミナーを開催するに当たって、南開大学生命科学研究院と北海道大学北方生物圏フィールド科学センターと農学研究院の諸氏に深謝する。さらに日本学術振興会の科学研究費補助金（基盤Ａ海外、代表者：佐藤冬樹）の支援に感謝する。また、本研究会開催に際して、北海道大学・大学院農学研究院・大学院研究学生の石 聡氏の献身的貢献があった。記して感謝する。

　　　　　　　　　　　　　　　　　　　　　　　2014年１月８日
　　　　　　　　　　　　　　　　　　　　　　　石 福臣・佐藤冬樹・小池孝良

Declining symptom of mountain birch (Betula ermanii) in   

the somma of Lake Mashu in northern Japan

· Takayoshi Koike, Xiaona Wang, Cong Shi, Makoto Watanabe, Shimpei Tatsuta, 
Akira Sakuma, Hideyuki Saito and Yasutomo Hoshika

Silviculture and Forest Ecological Studies, Hokkaido University, Sapporo, 060-8689 Japan, 

e-mail: tkoike@for.agr.hokudai.ac.jp

Key words: ozone, forest declining, birch, OTC, ectomycorrhiza
Die-back and death of mountain birch (Betula ermanii) have been observed in northern Japan. The declining symptom occurs near the hill top where wind is strong and nutrient poor soil is dominant in Hokkaido Island. Therefore, we try to know the reason why mountain birch is declining via monthly monitoring the gas exchange traits of both declining and healthy trees and using open-top chambers for seedlings at the site. Moreover, we surveyed forest soil and vegetation there. 

    Study sites were located at the somma of Lake Mashu in Northeast Hokkaido. We have been monitoring atmospheric ozone [O3] with both active and passive sampling methods. We selected each 4 individual trees of around 20 years old of both declining (less than 50% leaves attached to a crown) and healthy ones. Shoots of sunny crown in both trees were obtained and carried them back to the lab. Six OTCs were used with each 3 charcoal filtered and non-filtered to access the effects of [O3] on plant growth. Photosynthetic characteristics were determined with a LiCor-6400 porometer and other physiological parameters were measured.  

    Atmospheric [O3] reached to 80-100 ppb during April to June and was around 50 ppb through the growing season. Soil is originated from immature volcanic ash with shortage in phosphorous. Net photosynthetic rate of declining trees were lower at CO2 and/or light saturation than that of healthy ones with smaller leaves and lower chlorophyll content. With OTCs, seedlings at non-filtered leaves had smaller allocation of photosynthates to roots and low infection of ectomycorrhiza. Based on results, high [O3] in spring may damage on some trees with poor root systems. Cumulative [O3] effects on trees may be a cause of tree declining due to unique leaf phenology of mountain birch.
日本北部摩周湖外轮山岳桦的衰退症状
小池 孝良, 王 暁娜, 石 聡, 渡辺 誠, 龍田 慎平, 佐久間 彬,

斉藤 秀之, 星加 康智

北海道大學・大学院農学研究院造林学・森林生態学研究室, 札幌, 060-8689、日本,

e-mail: tkoike@for.agr.hokudai.ac.jp
关键词：臭氧；森林衰退；桦；开顶式气室OTC；外生菌根菌
在日本北部地区已发现岳桦（Betula ermanii）的枯稍与死亡现象。岳桦衰退症状发生在北海道的山顶风力较大、土壤营养贫瘠的区域。为此，我们通过每月检测衰退树木与健康树的气体交换特点和利用开顶式气室(OTC)处理高原桦的幼苗，了解高原桦衰退的原因。此外，我们还调查了试验地的森林土壤与植被状况。
研究地位于日本东北部北海道地区的摩周湖外轮山。实验中采用主动和被动两种方法检测大气中的臭氧浓度。挑选树龄约20年的衰退型树种（附着在树冠上的叶片小于50%）与健康树种，每个树种各选择4株。同时分别选取阳面树冠上的嫩枝，带回实验室进行分析。采用6个OTC（进入气室的气体，有3个经活性炭过滤，另3个未经过滤）研究臭氧对于植物生长的影响。用LiCor-6400对叶片光合特征进行测定，同时测定其他生理参数。
研究地4月到6月间，大气中臭氧浓度可达80-100 ppb，而整个生长季臭氧的浓度为50 ppb左右。森林土壤源于缺磷的未成熟火山灰。研究发现：在CO2和光饱和的情况下，衰退树木的净光合速率低于健康树木，同时衰退树的叶片更小，叶绿素含量更低。在实验中，无活性炭过滤气室的幼苗，其叶片分配更少的光合产物到根部，同时外生菌根的侵染率比较低。说明春季臭氧浓度过高会损伤根系统不发达的树种。为此推断臭氧的积累可能是岳桦叶片衰落的一个重要原因。
Survey on air quality in urban and 
suburb in Tianjin
○Ruirui Zhao, Mingyang Cong, Meili Zhou, ○Fuchen Shi
Laboratory of Environmental and Resource Botany, Nankai University. Tianjin, China

e-mail: hanxiao0812@126.com.
Key words: atmospheric pollutants; suburbs and urban areas; haze; solid particulate matter.
In the winter of Tianjin, the most heavy pollution period is November to December. Collect the data online from November to December 2013 and analyze the changes in concentrations of atmospheric pollutants in various weather conditions in different parts of the Tianjin. Study sites were located at suburbs and urban areas from the countryside to the city center in Tianjin; Sunny, cloudy and haze were compared; We choose the common contaminants SO2, NO2, CO, O3, PM10, PM2.5 as air quality standards to represent the air pollution of Tianjin. Results from the analysis showed that: suburbs is the same as urban areas in severe pollution, There are no significant difference between them; The various contaminants in the atmosphere of haze are about five times of the normal sunny weather, In cloudy days, the concentrations of atmospheric pollutants are 2 to 3 times of sunny weather; In the last, regardless of suburbs or urban areas, the major air pollutants are solid particulate matter PM10 and PM2.5. 

天津市城市和郊区空气质量的调查
赵 瑞瑞, 丛 明旸, 周 美利, 石 福臣
南开大学生命科学学院 环境与资源植物学实验室
e-mail: hanxiao0812@126.com.
关键词：大气污染物；郊区和市区；雾霾；物体颗粒物。
选择天津市冬季重污染时期2013年11-12月份，进行在线数据采集，分析不同地区不同天气情况下各种大气污染物含量的变化。地点选择为郊和市区，天气选择为晴朗、多云和雾霾，大气污染物为SO2、NO2、CO、O3、PM10、PM2.5。数据分析结果表明：郊区的污染和市区一样严重，污染情况无显著差异；雾霾天气各种大气污染物含量为普通晴朗天气的5倍左右，多云天气大气污染物含量为晴朗天气的2~3倍；并且天津市无论郊区还是市区主要大气污染物都是固体颗粒物PM10和PM2.5 。
Influence of introduced Sonneratia apetala on nutrients 
and heavy metals in intertidal sediments
Ruili Li
School of Environment and Energy, Shenzhen Graduate School of Peking University, 
Shenzhen 518055, China
Key words: Sonneratia apetala; Mud flat; Sediments; Heavy metals
Mangrove wetlands, the intertidal wetlands of the tropics and subtropics, are key ecological habitats that link terrestrial and marine environments. In order to reverse the degradation trends, mangrove restoration has been initiated successfully in China. Sonneratia apetala, a mangrove species introduced from Bangladesh, has been widely used in mangrove restoration in southeastern China since 1985, due to its rapid growth, high adaptability and seed production
To investigate the influence of S. apetala on nutrients and heavy metals in intertidal sediments, core sediments from a S. apetala forest and adjacent mud flat in Futian Nature Reserve (Shenzhen Bay, China) were analyzed. The results showed that total carbon (TC), total nitrogen (TN), and total sulfur (TS) in S. apetala site were higher than mud flat site, indicating its improvement on soil nutrient properties. Concentrations of As (S. apetala: 199.66 μg/g, mud flat: 152.40 μg/g) were higher than probable effect concentrations, suggesting heavy pollution of As in sediments of S. apetala and mud flat sites. Furthermore, compared with mud flat site, sediments from S. apetala site have higher heavy metals, including Cr, Ni, Cu, Zn, As, Cd, Pb, and Hg. Overall, the heavy metals in both sites were in the same order of Zn > As > Hg > Cr > Cu ≈ Pb > Ni > Cd. In S. apetala site, organic matters (TC, TN, and TS) were positively correlated with Cu, Zn, and Hg, different from Cu, Zn, Hg, and Cd in mud flat site. In addition, there were positive correlations among Ni, Cu, Zn, and Cd in S. apetala and mud flat sites, indicating the similar sources mainly from increasing municipal and industrial wastewater discharges.

引种无瓣海桑对潮间带沉积物营养元素和重金属的影响
李 瑞利
环境与能源学院，北京大学深圳研究生院 深圳，518055，中国
关键词：无瓣海桑；光滩；沉积物；重金属
 红树林湿地，主要分布于热带和亚热带的潮间带，是连接陆地和海洋的重要生态生态系统。为了改变红树林退化的趋势，中国成功发起并实施了红树林的恢复和造林工程。无瓣海桑是一种引自孟加拉国的红树植物。该树种具有生长快速，适应性强和繁殖能力高等特点，自1985年以来，就已经广泛应用于中国东南沿海红树恢复和造林工程中。
    为了调查无瓣海桑对潮间带沉积物营养元素和重金属的影响，我们在福田红树林保护区，采集并分析了无瓣海桑林地内以及相邻光滩的沉积物土柱。结果表明：无瓣海桑林地内的沉积物总碳、总氮和总硫显著高于相邻光滩，说明无瓣海桑一定程度上改善了沉积物的营养特征。林内和相邻光滩的As含量分别高达199.66μg/g和152.40μg/g，高于沉积物栖息动物的效应浓度，表明一定程度的As污染。与光滩相比，无瓣海桑林内存在较高的重金属水平，包括Cr, Ni, Cu, Zn, As, Cd, Pb 和Hg。林内和光滩中的重金属含量为Zn > As > Hg > Cr > Cu ≈ Pb > Ni > Cd。在无瓣海桑林内，有机质总碳，总磷和总硫与重金属Cu, Zn和Hg呈正相关关系；而在光滩中有机质与Cu, Zn, Hg和Cd无正相关关系。另外，在林内和光滩中，Ni，Cu, Zn和Cd之间存在着显著正相关关系，在一定程度上表明了重金属具有相同的污染源，包括城市生活污水和工业污水的排放。
Uptake, accumulation and translocation of polycyclic aromatic 
hydrocarbons in Spartina alterniflora grown in contaminated soils

○Jing Liu, Guoping Chen, Fuchen Shi
Laboratory of Environmental and Resource Botany, Nankai University. Tianjin, China

e-mail: fcshi@nankai.edu.cn
Key words:  polycyclic aromatic hydrocarbons (PAHs), phenanthrene, pyrene, 
Phytoremediation, Spartina alterniflora
Polycyclic aromatic hydrocarbons (PAHs) are kinds of persistent organic pollutants (POPs), broadly existing in atmosphere, water and soils. PAHs in nature are of great threat to environmental and human health due to their widespread occurrence, persistence in terrestrial ecosystems and their teratogenic, carcinogenic and mutagenicity properties. We have studied the effect of different concentrations PAHs on Spartina alterniflora and the degradation of phenanthrene and pyrene by Spartina alterniflora in soil. Low concentrations PAHs (10-100 mg/kg) have no significant effect on plant biomass and height, whereas high concentrations of PAHs (200-800 mg/kg) can inhibit the plant growth, seriously. PAHs promote Spartina alterniflora with more tillers to some extent, but significantly inhibit flowering. When soil phenanthrene and pyrene are 600 mg/kg, respectively, Spartina alterniflora cannot flower. After 90 days treatment, 95.4-99.8 % of phenanthrene and 95.4-99.8 % of pyrene had been degraded in the planted soils, whereas 96.3-99.9 % of phenanthrene and 92.7-98.5 % of pyrene had been degraded in the unplanted soils. Residues of phenanthrene and pyrene in planted soils are higher than those in unplanted soils. Residues of pyrene are higher than those of phenanthrene in both planted and unplanted soils.
互花米草对土壤中多环芳烃的吸收积累和转运
刘  静，  陈 国平， 石 福臣
中国天津南开大学生命科学院，环境与资源植物学实验室
e-mail: fcshi@nankai.edu.cn
关键词：多环芳烃；  菲；  芘；  植物修复；  互花米草
多环芳烃是一类广泛存在于大气、水体、土壤等自然环境中的持久性有机污染物，因其具有持久性、广泛分布性、致畸、致癌和致突变性，对自然环境和人类健康产生严重危害。实验研究了不同浓度多环芳烃对互花米草生理指标的影响以及互花米草对土壤中菲和芘的降解情况。现有结果表明，低浓度多环芳烃（10-100 mg/kg）对互花米草的株高、生物量影响不显著，高浓度多环芳烃（200-800 mg/kg）能够显著抑制互花米草的生长；多环芳烃在一定程度上促进互花米草的分蘖，但显著抑制其开花；当浓度达到600 mg/kg时，互花米草开花数为0；处理90天后，有植物栽培的土壤（实验组）中菲的降解率为95.4 %-99.8 %，芘的降解率为76.8 %-97.4 %；无植物栽培的土壤（对照组）中菲的降解率为96.3 %-99.9 %，芘的降解率为92.7 %-98.5 %；实验组土壤中菲和芘的残留量高于对照组，实验组和对照组土壤中芘的残留量均远高于菲。
The influence of artificial disturbance for the nutrient dynamics of 
the forest ecosystems in the cold and snowy area of Hokkaido 
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Human impacts for the global environment are supposed to influence mineral cycling of forest ecosystems to a great degree. The decline of forests caused by acid deposition, forest fire, commercial logging is one of essential environmental issues to be solved. Forestry is a major factor of the disturbance of forests which affects drastically for the mineral cycling in forest watersheds and leads to severe environmental problems in the lower reaches of watersheds (e.g. eutrophication of rivers and lakes). A long term monitoring research adopting a variety of forest disturbance has been conducted to clarify the effects of forest cutting in the watersheds of northern America and Europe but still lacks the information for north-east Asia. Such a long term field experiment has also been conducted in the forest of Hokkaido from 2004, which focuses on the mineral cycles of the forest watersheds. Timber harvesting and the scarification removing sasa together with their roots are the methods for artificial forest disturbance. 
The ionic composition and flux of stream and soil water were investigated on the watersheds of the Uryu Research Forests in Hokkaido University. The severe winter climate is characteristic of this forests, i.e. heavy snow (the maximum depth of snow-cover is more than 300cm) with cold air (the lowest is less than -30℃).  The forest floor growing over with Sasa bamboo (Sasa kurilensis) is also a remarkable feature.

　Little change was observed for the mineral concentration in the stream water of clear cutting site due to the absorption by sasa roots. The NO3- concentration in the stream water of scarification site increased after passing 3 year, which implies a couple of years is needed for the NO3- formed in the soil surface to reach out ground water through soil layers. Our results strongly suggest that the forest ecosystem of Hokkaido has a high buffer capacity for the forest disturbance through the presence of thick sasa community and the deep soil layers with high permeability.
寒冷多雪的北海道地区人为干扰对森林生态系统养分动态的影响
佐藤 冬樹、青山 隼人、早柏 慎太郎、平野 裕也、上浦 達也、笹 賀一郎
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关键词：养分动态；混交林；森林管理；长期监测
人类活动对全球环境的作用已经很大程度上影响了森林生态系统的矿物质循环。酸沉降、森林火灾、商业砍伐引起的森林衰退是急需解决的一个重要环境问题。林业经营活动是造成森林干扰的一个主要因素，它极大的影响了森林流域中的矿物质循环，进而导致了下游严重的环境问题（如：河流湖泊的富营养化）。在北美和欧洲已对多种森林干扰进行了长期监测研究，并阐明了采伐对水域的影响，而亚洲东北部关于这方面的信息比较缺乏。从2004开始在北海道森林区域构建了长期的野外监测设施，主要研究森林流域的矿物质循环。研究中采用人工干扰的方法，包括林木采伐、松土、连根部移去林下的箬竹等。
在北海道大学的雨龙实验研究林流域中，实验调查了水流量、离子组成、土壤水分含量等。研究地冬季气候严寒，积雪的最大深度可达300cm、最低温度达-30℃。丛生的千岛箬竹(Sasa kurilensis )成为林下的优势群落。
皆伐地溪流中矿质元素的变化较小，主要由于千岛箬竹根吸收的影响。径流3年后，松土区域的溪流中NO3-浓度增加，说明从土壤表层形成NO3，到可通过土壤层到达地下水需要几年的时间。研究结果表明，由于密集的千岛箬竹群落和较厚的高渗透性的森林土壤，使得北海道的森林系统对于森林干扰有强的缓冲能力。

The response of soil nematode community to nitrogen, water 
and grazing history in the Inner Mongolian steppe, China  
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Nutrient nitrogen and water availability are co-limiting factors for grassland productivity in the Inner Mongolian steppe. The objective of this study was to evaluate the interactive effects of water and nitrogen (N) addition on soil abiotic factors and soil nematode community composition. A three-year experiment with addition of water (with and without irrigation simulating wet year precipitation) and nitrogen (0, 25 and 50 kg N ha–1) was conducted at two sites in Inner Mongolia with histories of heavy (HG) and moderate grazing (MG). The results showed that HG had several lower nematode ecological indicators; namely, the Simpson index (P<0.01), maturity index (MI, including free-living nematodes) and plant parasite index (PPI, including plant-parasitic nematodes). In addition, HG had a lower proportion of omnivores-predators and higher proportion of bacterivores (P<0.01), with reduced soil moisture, total nitrogen and total carbon (C) and increased C/N ratio. Relatively low addition of N did not influence soil total carbon and total nitrogen and had only a slight effect on the composition and structure of the soil nematode community. Water addition increased the proportion of plant parasites, reduced the proportion of bacterivores and omnivores-predators and increased the soil total carbon and total nitrogen. These results suggested that heavy grazing caused soil degradation, and water addition facilitated plant parasites and enhanced soil properties, while application of small amounts of nitrogen to N-limited semiarid grasslands did not induce clear changes in this system in the short term.

氮、水和放牧历史对内蒙古草原线虫群落的影响
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关键词：土壤生物因子；冗余分析；成熟度指数；植物寄生指数
水分和氮营养是限制内蒙古草原生产力的两个主要因子。我们选择具有过度放牧和中度放牧历史的两块草地，分别开展模拟丰水年降水和氮素添加 (0, 25 and 50 kg N ha–1) 试验，研究了水分和氮素管理对土壤生物和线虫群落的影响。连续三年的结果表明，过度放牧样地具有较低的辛普森多样性指数、成熟度指数和植物寄生指数。 过度放牧样地也具有较低比例的捕食-杂食线虫和较高比例的食细菌线虫。同时，过度放牧样地具有较低的土壤含水量、土壤总氮和土壤总碳，且碳氮比显著下降。 本试验中低量氮素添加对土壤总碳和总氮没有影响，对土壤线虫群落的影响也未达显著水平。补充水分则增加了植物寄生线虫的比例，减少了食细菌线虫、捕食-杂食线虫德比例；同时增加了土壤总氮和总碳含量。

这些结果表明，过度放牧导致草地土壤退化，水分补充增加植物寄生线虫数量，改善土壤非生物因子。但是，短期来看，低量增加氮素对草原生态系统影响较小。

Halophyte plant communities affecting enzyme activity and 
microbes in saline soils of the Yellow River Delta in China
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The Yellow River Delta covers a large area of saline soil, which needs to be recovered urgently. As the main local halophytes Suaeda salsa, Phragmites australis and Tamarix chinensis communities play an important role in the improvement of the soil micro-environment. Therefore, we investigated the effect of these three salt-tolerant plant communities on soil enzyme activity in the Yellow River Delta in China. Halophyte plant communities influence the soil micro-ecosystem in the wetland by exerting effects on the physicochemical properties of the soil, and on enzymes and microbial community. In the soil these enzymes affect the redox potential (catalase) and cycling of carbon (dehydrogenase), nitrogen (protease, urease) and phosphorus (acid phosphatase). We analyzed enzyme activity and the relations between the activity of different enzymes, the physicochemical properties of the soil, and the microbial composition. The activity of five enzymes differed significantly between the plant communities. Soil salinity and microbial community composition all influenced enzyme activity. Catalase, protease and urease activity in the soil of the Tamarix chinensis community was significantly higher than in the other two plant communities. Dehydrogenase and acid phosphatase activity were significantly higher in the soil of the Phragmites australis community than in the other two communities. In the succession of the plant community from herbs to woody plants with different salt tolerance mechanisms, a large aboveground biomass may support the growth of soil enzyme activity and soil microorganism diversity. This study showed that the belowground processes were strongly related with plant community succession in salt marsh ecosystem.
黄河三角洲盐生植物群落对土壤酶活性以及土壤微生物的影响研究
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  黄河三角洲地覆大面积的盐渍土急需进行环境修复。作为当地主要的盐生植物，盐地碱蓬，芦苇和柽柳群落对改善土壤微环境起到了重要的作用。因此，我们研究这三种耐盐植物群落对黄河三角洲土壤酶活性的影响。盐生植物群落通过对土壤理化性质，土壤酶以及土壤微生物群落的影响改变土壤湿地微生态系统。土壤中的这些酶与氧化还原电位（过氧化氢酶），碳循环（脱氢酶），氮循环（蛋白酶，脲酶）和磷循环（酸性磷酸酶）相关 。我们对土壤酶活性进行测定，并分析土壤酶，土壤物理化学性质，以及土壤微生物之间的关系。结果分析发现：不同植物群落对应的酶活性存在显著差异；土壤含盐量和微生物群落组成都会影响酶的活性；柽柳群落的土壤过氧化氢酶，蛋白酶和脲酶活性明显高于其他两种植物群落；芦苇群落土壤脱氢酶和酸性磷酸酶活性均显著高于其他两种植物群落。在植物群落的演替的过程中，从草本植物到木本植物都具有其不同的耐盐机理，地上部分生物量较大时，可以增加土壤酶活性和土壤微生物多样性。这项研究表明，土壤微生物，土壤酶活性均与盐沼生态系统植物群落演替具有密切关系。
The distribution patterns of microbial enzyme activities 
along the patch semi-arid upper Minjiang River valley
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Despite the fact that soil extracellular enzymes play central role in organic matter mineralization and nutrient cycling, our understanding of how the extra-cellar enzyme activities (EEAs) are affected by belowground characteristics still remain unclear, especially in arid-land ecosystems, where the ecological processes are often constrained by the low water availability and vegetation patchiness. Our aim was to determine whether enzyme activities were driven by soil water gradients across sites or by the shrub “fertile island” effect within each site in a mountainous semi-arid upper Minjiang River valley. To achieve the goal, we investigated the variation of soil physicochemical properties, microbial biomass and community composition by phospholipid fatty acid biomarkers, and four enzyme activities under the shrub and in the interspaces (gaps) at four sites across the semi-arid valley.

Analysis of variance together with redundant analysis (RDA) revealed that there were significant difference of EEAs between sites in both of the shrub and gap soils, while the within site variation between shrub and gap soils was relative low. RDA combined with forward selection revealed that the distributions were driven primarily by soil water availability and secondarily by nutrient resources across sites. While within site, the improved environmental condition and concentrated resources contributed to the higher enzyme activities under the shrub canopies compared to gap soils. The contribution of microbial communities on enzyme activities was much more apparent in two dryer sites, as indicated by partial RDA. Specifically, AMF and fungi can strongly affect the activity of glucosidase (BG) and alkaline phosphatase (AlkP), which may suggest their indispensable role in C and P cycling in this semi-arid land. 

Collectively, this work highlights the role of soil water availability in shaping enzyme distribution across sites, while also emphasizes the fertile-island effect on enzyme distribution in arid lands. Our results demonstrated the value of considering AMF and fungi communities of the water constrained and shrub meditated underground ecological process in dry-lands. Future studies on the plant-soil relationship in this semi-arid land should pay more attention to the fungal networks.

岷江上游半干旱河谷土壤胞外酶活性分布特征研究
王 冰冰，○曲 来叶，马 克明
中国科学院生态环境研究中心城市与区域生态国家重点实验室，北京 100085，中国
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关键词：胞外酶；微生物群落；沃岛；岷江上游半干旱河谷

    尽管土壤胞外酶在土壤有机质矿化和养分循环中扮演着重要角色，我们对土壤胞外酶活性如何受土壤特性的影响仍不太清晰，特别是在生态过程受到土壤水分和斑块状分布的灌丛植被影响的干旱生态系统。本研究选取了岷江上游干旱河谷沿岸四个存在水分差异的样地，调查了灌丛下和空地中土壤理化性质、微生物群落组成和四种胞外酶活性来探讨：（1）不同土壤水分含量的样地间，土壤水分是否为驱动胞外酶活性分布的主要因素？（2）而在各样地内，灌丛“沃岛效应”是否是影响胞外酶活性的主要因素？

    方差分析同冗余分析（RDA）表明，灌丛下和空地土壤中，不同样地之间土壤胞外酶活性均有显著差异，而样地内灌丛与空地之间土壤胞外酶活性的变异相对较小。RDA和逐步回归向前选择进一步表明，不同样地之间土壤胞外酶活性分布主要受土壤水分有效性和养分资源的调控，而样地内，“沃岛效应”导致灌丛富集的水分养分资源则是灌丛下土壤更高酶活性的主要原因。偏冗余分析（Partial RDA）指出，土壤微生物群落组成对土壤胞外酶活性变异的贡献率在本研究中两个相对干旱的样地中更为突出。菌根真菌（AMF）和真菌（Fungi）可以显著影响葡萄糖核苷酶和碱性磷酸酶活性，这或许表明着真菌类群对于岷江干旱河谷C、P循环的不可或缺性。

    总的来说，本研究突出了不同样地间土壤水分有效性，以及样地内灌丛“沃岛效应”对土壤酶活性分布的驱动作用。此外，本研究也揭示了真菌群落在受水分和灌丛调控的干旱生态系统地下生态过程中的重要意义。未来关于本地区植物-土壤相互作用关系的研究需要加强对真菌群落的关注。

Soil organic matter and microbial communities after 
conversion of abandoned lands in Loess Plateau, China
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The present research were carried out in the succession of a five-year abandoned land, and its conversion to Hippophae rhamnoides shrubs, Larix principis-rupprechtii plantation, and a naturally regenerated forest (mixed forest). This study investigated changes in soil organic carbon (SOC), total nitrogen (TN), labile and recalcitrant pools of carbon and nitrogen. Soil bacterial, archaeal, fungal and ammonia-oxidizing bacterial (AOB) and archaeal (AOA) characteristics were tested by real-time quantification PCR assays and terminal restriction fragment length polymorphism (T-RFLP). The richness, diversity and evenness indices were applied into analyzing plant and microbe communities’ structure. The stability of plant and microbe communities was test by Spearman rank correlation. The relationships between the regeneration scenarios and environmental factors were decided through canonical correspondence analysis (CCA). 

Soil general physicochemical characteristics were improved significantly in 30-year restoration compared to 5-year abandoned land. The above-ground biomasses from study sites were significantly different. Soil bacterial, archaeal, and fungal rRNA gene abundances did not increase significantly with soil organic carbon content. Higher similarities on indices of richness, diversity, and evenness, as well as ratios of positive and negative association demonstrated between plant and total microbial communities, were found compared with individual bacteria, archaea, and fungi. Soil bulk density, clay, pH, and water hold capacity were the primary significant environmental factors affecting the structure of plant and microbe communities. The positive relationships between plant and soil bacteria, fungi, and total microbe communities, as well as the negative relationships between plant and archaea, were demonstrated. Soil potential nitrification rate were significantly different from each regeneration scenarios. Regeneration scenarios also showed different effects on AOB and AOA abundance and T-RFLP profiles, and the highest and lowest ratios of AOA to AOB were respectively in abandoned land and mixed forest. Litter and bulk density were the significant environmental factors for the distribution of AOB and AOA, but significant correlated environmental factors correlated with the abundance of AOB and AOA were different. Positive and significant correlation between soil potential nitrification rate and AOB abundance indicated that AOB perhaps play an important role in ammonia oxidation. The above-ground biomass and vegetation diversity indices differently correlated with soil AOB and AOA abundance and diversity indices conclude from T-RFLP profiles. 

The results suggested that soil bacteria, archaea, and fungi as an integral can improve the understanding on the ecological role of microbes, and the quantitative ecology method may be useful in investigating soil microbial communities. In addition, our results implied that the responses of AOB and AOB to regeneration scenarios were driven by different environmental factors.

黄土高原植被复垦对土壤有机质和微生物群落影响的研究
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关键词：植被群落；细菌、古菌和真菌；氨氧化菌；T-RFLP；植被恢复
本文以黄土高原撂荒地，沙棘灌木林，华北落叶松人工林和华北落叶松-白桦-山杨混交林为研究对象，调查了植被群落组成、对土壤不同活性有机质分析，并对三域微生物和氨氧化菌群进行了定量PCR和T-RFLP分析，采用了数量生态学方法分析了不同植被恢复类型下土壤微生物和植被群落特征，主要研究结果有以下方面：
弃耕撂荒地土壤理化特征及不同活性有机质含量最差，而沙棘灌木林和乔木林在土壤理化特征和微生物群落方面均有所提高，尤以混交林土壤质量最佳，有机碳和不同活性碳是撂荒地的2-3倍左右。不同植被恢复类型间的植被生物量、土壤细菌、古菌和真菌的rRNA拷贝数和多样性指数均存在显著差异，不同植被恢复类型对细菌、古菌、真菌和总微生物群落多样性指数影响并不一致，丰度、多样性和均匀度指数分别为最小值和最大值分别出现在撂荒地和混交林样地中。根据土壤三域微生物定量PCR拷贝数的对数值，赋予细菌、古菌和真菌的权重值分别为4、3和3。通过Spearman秩相关分析，植被群落、细菌、真菌和总群落的关联比在灌木林和混交林较高、撂荒地较小，古菌的关联比的趋势正好相反。CCA分析表明，枯落物、容重和粘粒含量是影响植被和土壤微生物群落的显著因子。氨氧化古菌基因拷贝数远高于氨氧化细菌的基因拷贝数，但氨氧化细菌拷贝数与氨氧化潜势呈正相关，说明在该地区氨氧化细菌在氨氧化过程中发挥着更为重要作用。地上植被生物量和多样性指数与氨氧化细菌和古菌间的相关性不同。
以上研究结果表明，由此可推测，土壤细菌和真菌可能与植被演替方向一致，而古菌演替动态相反；另外细菌的关联比值大于真菌比值，可能细菌比真菌演替进程更快，将三域微生物综合分析有助于我们深入探索微生物在生态演替进程过中的作用。功能菌群氨氧化细菌和古菌可能是由于不同环境因子驱动其演替。
The ecosystem carbon compensation point and the payback 
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A mixed forest in northern Japan, which had been a weak carbon sink, was disturbed by clear-cutting in 2003 and was replaced with a hybrid larch (Larix gmelinii var. japonica× L. kaempferi) plantation in the same year. To evaluate the impact of the disturbance on the ecosystem’s carbon budget, we used 10.5 years (2001–2011) of eddy covariance measurements of CO2 fluxes and the biomass observation for each ecosystem component. BIOME-BGC model was applied to simulate the changes in the carbon fluxes and stocks caused by the disturbance. After clear-cutting in 2003, the ecosystem abruptly became a large carbon source. The total CO2 emission during the first 3 years after the disturbance (2003–2005) was 12.2 Mg C ha–1, yet gradually decreased to 2.5 Mg C ha–1 during the next 4 years. By 2010, the ecosystem had regained its status as a carbon sink. Total gross primary production, ecosystem respiration, and net ecosystem CO2 exchange (NEE) during the 7 years after the disturbance (2003–2009) were 64.5, 79.2, and 14.7 Mg C ha–1, respectively. From 2003 to 2009, the understory Sasa biomass increased by 16.3 ± 4.8 Mg C ha–1, whereas the newly planted larch only gained 0.96 ± 0.32 Mg C ha–1. The BIOME-BGC performed good agreement with these observed carbon fluxes and stocks. Ecosystem carbon budget evaluation and the model simulation suggested that the litter including harvest residues became a large carbon emitter (~31.9 Mg C ha–1) during the same period. Based on the cumulative NEE during the period when the forest was a net carbon source, we estimate that the ecosystem will require another 8 to 34 years to fully recover all of the CO2 that was emitted after the disturbance, if off-site carbon storage in forest products is not considered.
温带森林采伐造成的碳损失对生态系统碳补偿点和恢复期的影响
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2003年对日本北部的一个温带混交林，通过皆伐和种植杂种落叶松（兴安落叶松×日本落叶松）等干扰措施取代原有植被，使得该植被碳汇变得很薄弱。为了估测这种干扰对生态系统碳收支的影响，我们用了10.5年（2001-2011）的数据来评估该生态系统组分的CO2通量（涡度相关测量）和生物量。并用BIOME - BGC模型模拟这种干扰后植被的碳通量和储存量。经过2003年的皆伐，开始时生态系统突然变成了一个大的碳源。干扰（ 2003-2005）后最初的3年，CO2的总排放量达到12.2 Mg C ha–1，但在接下来的4年逐渐下降至2.5 Mg C ha–1。到2010年，生态系统已经恢复了它作为碳汇的地位。干扰（ 2003-2009 ）后7年内总初级生产力，生态系统呼吸量和净生态系统CO2交换量（NEE ）分别为64.5，79.2和14.7 Mg C ha–1。从2003年到2009年，林下灌木层的生物量增加了16.3 ± 4.8 Mg C ha–1，而新种植的落叶松只增加了0.96 ± 0.32 Mg C ha–1。该BIOME – BGC模型与观察到的碳通量和存储量有很好的一致性。生态系统碳收支评估和模型模拟表明：在同一时期，含采伐残余物在内的枯落物成为一个大的碳排放器（ ~31.9 Mg C ha–1 ）。如果不考虑林产品的异地碳贮量，那么基于净生态系统CO2交换量来推算，生态系统皆伐后完全恢复到干扰前排放的CO2量将需要8-34年时间。
植物生理生態学の発展に寄与する施設と機器の作製
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Ueda’s idea was published in PNAS of 2010 for evaluation of estimation of respiration of a whole plant level. This illustration was employed for Russian studies.
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