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1. 研究意义

气候变化正在发生

1. 1901-2012年全球地表平均温度升
高0.89℃ ［0.69 ℃ -1.08 ℃ ］。此
间，几乎所有地区都经历了升温。

2. 降水格局同样在发生变化，但是信
度较低。

土壤生态系统的变化

1. 土壤动物作为土壤生态系统中的捕
食者调控地下生态过程

2. 土壤动物如何响应气候变化？
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1. 研究意义

三不一高生态功能大，
跳虫经常用来
代表整个地下
食物网功能群

体型不大
0.2mm-2mm之间
可选择的栖息环境广泛

不挑食-食性杂
1）植食性-凋落物、
活植物、根系等
2）菌食性-细菌、真
菌、放线菌
3）捕食性-线虫、跳
虫、原生动物

水平：极地-沙漠；
陆地-海洋

垂直：地上生
半土生
真土生

不挑地儿-分布广
物种丰富度和密度高

8000余种，最高密
度可达10万/平方米
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2. 研究方法
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2. 研究方法

原位土方移位，利用不同的气候带
模拟气候变化，2011-2013
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原位挖土，分层回填

第一层0-20cm

第二层20-100cm

2. 研究方法
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3. 研究结果-温湿度变化
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无论是5cm、10cm还是20cm土层中，湿度
均表现为8月中旬之前，辽>吉>黑；8月中旬
后，黑>吉>辽，平均湿度相差不到2%
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三地温度变化显著，气温升高2摄氏度左右，地
温变化幅度较小，降水格局发生变化，平均湿度
变化很小。
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						1.0831298507		0.4342434801		0.5228398337		0.4830609327		0.3847504035		0.5939390496

						0.912333963		0.4331248087		0.305188958		0.7713990083		0.6521180983		0.6126990874

						0.7019970359		0.2849899789		0.243244999		0.5038925139		1.2710078636		1.0280433404

						0.9639410143		0.2937564977		0.2287514853		0.7611068904		0.8065131024		0.9359702136





for chart

								0.2831861514		0.2831861514		0.3849706459		0.3849706459		0.5376473876		0.5376473876

								0.3912991884		0.3912991884		0.4342434801		0.4342434801		0.4986599176		0.4986599176

								0.3181310278		0.3181310278		0.4331248087		0.4331248087		0.60561548		0.60561548

								0.1413265767		0.1413265767		0.2849899789		0.2849899789		0.5004850822		0.5004850822

								0.3090714426		0.3090714426		0.2937564977		0.2937564977		0.2707840803		0.2707840803



A

辽T10

吉T10

黑T10

温度 temperature



Sheet2

								0.7054640494		0.7054640494		0.5881428939		0.5881428939		0.4121611606		0.4121611606

								0.6057318187		0.6057318187		0.5228398337		0.5228398337		0.3985018562		0.3985018562

								0.1719399811		0.1719399811		0.305188958		0.305188958		0.5050624234		0.5050624234

								0.0975391659		0.0975391659		0.243244999		0.243244999		0.4618037486		0.4618037486

								0.2152676536		0.2152676536		0.2287514853		0.2287514853		0.2489772329		0.2489772329



B

辽T20

吉T20

黑T20

温度 temperature



Sheet3

								1.1452628321		1.1452628321		1.1180534671		1.1180534671		1.0772394194		1.0772394194

								0.99546378		0.99546378		1.0831298507		1.0831298507		1.2146289568		1.2146289568

								0.8046539759		0.8046539759		0.912333963		0.912333963		1.0738539438		1.0738539438

								0.4945015191		0.4945015191		0.7019970359		0.7019970359		1.0132403111		1.0132403111

								0.9779496083		0.9779496083		0.9639410143		0.9639410143		0.9429281232		0.9429281232



A

辽T0

吉T0

黑T0

温度 temperature



								0.1509674193		0.1509674193		0.1776553982		0.1776553982		0.2176873666		0.2176873666

								0.45103649		0.45103649		0.3847504035		0.3847504035		0.2853212738		0.2853212738

								0.1973965545		0.1973965545		0.6521180983		0.6521180983		1.334200414		1.334200414

								0.7599512114		0.7599512114		1.2710078636		1.2710078636		2.0375928419		2.0375928419

								0.1865112095		0.1865112095		0.8065131024		0.8065131024		1.7365159416		1.7365159416



B

辽H10

吉H10

黑H10

湿度 humidity（%）



								0.2717061271		0.2717061271		0.3040252408		0.3040252408		0.3525039114		0.3525039114

								0.5636982067		0.5636982067		0.4830609327		0.4830609327		0.3621050217		0.3621050217

								0.4188457489		0.4188457489		0.7713990083		0.7713990083		1.3002288973		1.3002288973

								0.3243642666		0.3243642666		0.5038925139		0.5038925139		0.7731848849		0.7731848849

								0.3801327852		0.3801327852		0.7611068904		0.7611068904		1.3325680482		1.3325680482



A

辽H5

吉H5

黑H5

湿度 humidity（%）



								0.1363322163		0.1363322163		0.1343358767		0.1343358767		0.1313413674		0.1313413674

								0.8518903725		0.8518903725		0.5939390496		0.5939390496		0.2070120654		0.2070120654

								0.2290685281		0.2290685281		0.6126990874		0.6126990874		1.1881449264		1.1881449264

								0.3332325472		0.3332325472		1.0280433404		1.0280433404		2.0702595302		2.0702595302

								0.2346908718		0.2346908718		0.9359702136		0.9359702136		1.9878892263		1.9878892263



C

辽H20

吉H20

黑H20

湿度 humidity（%）



		





		






Chart3

		6月 June		6月 June		6月 June		0.1363322163		0.1363322163		0.1343358767		0.1343358767		0.1313413674		0.1313413674

		7月 July		7月 July		7月 July		0.8518903725		0.8518903725		0.5939390496		0.5939390496		0.2070120654		0.2070120654

		8月 August		8月 August		8月 August		0.2290685281		0.2290685281		0.6126990874		0.6126990874		1.1881449264		1.1881449264

		9月 September		9月 September		9月 September		0.3332325472		0.3332325472		1.0280433404		1.0280433404		2.0702595302		2.0702595302

		10月 October		10月 October		10月 October		0.2346908718		0.2346908718		0.9359702136		0.9359702136		1.9878892263		1.9878892263



C

辽H20

吉H20

黑H20

湿度 humidity（%）

22.0036111111

18.478005779

13.1895977809

22.8385752688

18.9959052168

13.2319001387

30.1702956989

23.3143826898

13.0305131761

29.1809722222

30.379041031

32.1761442441

18

24.265

33.6625



for chart

				辽T0		吉T0		黑T0		辽T10		吉T10		黑T10		辽T20		吉T20		黑T20		辽H5		吉H5		黑H5		辽H10		吉H10		黑H10		辽H20		吉H20		黑H20

		6月 June		27.0155555556		24.1030920018		19.7343966713		25.6480555556		23.139623902		19.3769764216		24.2168055556		21.9726908229		18.606518724		21.1690277778		17.8719021036		12.9262135922		21.2319444444		18.8767533518		15.3439667129		22.0036111111		18.478005779		13.1895977809

		7月 July		30.1754032258		28.505963156		26.0018030513		25.8127688172		25.4896030379		25.0048543689		24.5865591398		24.2620603105		23.7753120666		18.5709677419		15.8245223927		11.7048543689		20.5288978495		18.0505980717		14.333148405		22.8385752688		18.9959052168		13.2319001387

		8月 August		26.7327956989		25.2555442709		23.039667129		24.9415322581		24.1781232383		23.0330097087		24.324327957		23.7170933068		22.8062413315		22.522983871		18.8590885195		13.3632454924		23.4317204301		20.0686855174		15.0241331484		30.1702956989		23.3143826898		13.0305131761

		9月 September		19.1204166667		17.6353013176		15.407628294		18.8356944444		17.6671309524		15.9142857143		19.4109722222		18.1397872168		16.2330097087		20.2680555556		21.6941481738		23.8332871012		22.9120833333		26.8386230929		32.7284327323		29.1809722222		30.379041031		32.1761442441

		10月 October		14.0604166667		12.2556944444		9.5486111111		14.0083333333		12.6091666667		10.5104166667		14.9458333333		13.4788888889		11.2784722222		18.7048611111		21.95875		26.8395833333		14.1652777778		21.5469444444		32.6194444444		18		24.265		33.6625

				23.4209175627		21.5511190382		18.7464212513		21.8492768817		20.6167295595		18.7679085761		21.4968996416		20.3141041092		18.5399108106		20.2471792115		19.2416822379		17.7334367776		20.453984767		21.0763208957		22.0098250886		24.4386908602		23.0864669433		21.058131068

				A

						1.1452628321		0.2831861514		0.7054640494		0.2717061271		0.1509674193		0.1363322163

						0.99546378		0.3912991884		0.6057318187		0.5636982067		0.45103649		0.8518903725

						0.8046539759		0.3181310278		0.1719399811		0.4188457489		0.1973965545		0.2290685281

						0.4945015191		0.1413265767		0.0975391659		0.3243642666		0.7599512114		0.3332325472

						0.9779496083		0.3090714426		0.2152676536		0.3801327852		0.1865112095		0.2346908718

						1.0772394194		0.5376473876		0.4121611606		0.3525039114		0.2176873666		0.1313413674

						1.2146289568		0.4986599176		0.3985018562		0.3621050217		0.2853212738		0.2070120654

						1.0738539438		0.60561548		0.5050624234		1.3002288973		1.334200414		1.1881449264

						1.0132403111		0.5004850822		0.4618037486		0.7731848849		2.0375928419		2.0702595302

						0.9429281232		0.2707840803		0.2489772329		1.3325680482		1.7365159416		1.9878892263

						1.1180534671		0.3849706459		0.5881428939		0.3040252408		0.1776553982		0.1343358767

						1.0831298507		0.4342434801		0.5228398337		0.4830609327		0.3847504035		0.5939390496

						0.912333963		0.4331248087		0.305188958		0.7713990083		0.6521180983		0.6126990874

						0.7019970359		0.2849899789		0.243244999		0.5038925139		1.2710078636		1.0280433404

						0.9639410143		0.2937564977		0.2287514853		0.7611068904		0.8065131024		0.9359702136





for chart

								0.2831861514		0.2831861514		0.3849706459		0.3849706459		0.5376473876		0.5376473876

								0.3912991884		0.3912991884		0.4342434801		0.4342434801		0.4986599176		0.4986599176

								0.3181310278		0.3181310278		0.4331248087		0.4331248087		0.60561548		0.60561548

								0.1413265767		0.1413265767		0.2849899789		0.2849899789		0.5004850822		0.5004850822

								0.3090714426		0.3090714426		0.2937564977		0.2937564977		0.2707840803		0.2707840803



A

辽T10

吉T10

黑T10

温度 temperature



Sheet2

								0.7054640494		0.7054640494		0.5881428939		0.5881428939		0.4121611606		0.4121611606

								0.6057318187		0.6057318187		0.5228398337		0.5228398337		0.3985018562		0.3985018562

								0.1719399811		0.1719399811		0.305188958		0.305188958		0.5050624234		0.5050624234

								0.0975391659		0.0975391659		0.243244999		0.243244999		0.4618037486		0.4618037486

								0.2152676536		0.2152676536		0.2287514853		0.2287514853		0.2489772329		0.2489772329



B

辽T20

吉T20

黑T20

温度 temperature



Sheet3

								1.1452628321		1.1452628321		1.1180534671		1.1180534671		1.0772394194		1.0772394194

								0.99546378		0.99546378		1.0831298507		1.0831298507		1.2146289568		1.2146289568

								0.8046539759		0.8046539759		0.912333963		0.912333963		1.0738539438		1.0738539438

								0.4945015191		0.4945015191		0.7019970359		0.7019970359		1.0132403111		1.0132403111

								0.9779496083		0.9779496083		0.9639410143		0.9639410143		0.9429281232		0.9429281232



A

辽T0

吉T0

黑T0

温度 temperature



								0.1509674193		0.1509674193		0.1776553982		0.1776553982		0.2176873666		0.2176873666

								0.45103649		0.45103649		0.3847504035		0.3847504035		0.2853212738		0.2853212738

								0.1973965545		0.1973965545		0.6521180983		0.6521180983		1.334200414		1.334200414

								0.7599512114		0.7599512114		1.2710078636		1.2710078636		2.0375928419		2.0375928419

								0.1865112095		0.1865112095		0.8065131024		0.8065131024		1.7365159416		1.7365159416



B

辽H10

吉H10

黑H10

湿度 humidity（%）



								0.2717061271		0.2717061271		0.3040252408		0.3040252408		0.3525039114		0.3525039114

								0.5636982067		0.5636982067		0.4830609327		0.4830609327		0.3621050217		0.3621050217

								0.4188457489		0.4188457489		0.7713990083		0.7713990083		1.3002288973		1.3002288973

								0.3243642666		0.3243642666		0.5038925139		0.5038925139		0.7731848849		0.7731848849

								0.3801327852		0.3801327852		0.7611068904		0.7611068904		1.3325680482		1.3325680482



A

辽H5

吉H5

黑H5

湿度 humidity（%）



								0.1363322163		0.1363322163		0.1343358767		0.1343358767		0.1313413674		0.1313413674

								0.8518903725		0.8518903725		0.5939390496		0.5939390496		0.2070120654		0.2070120654

								0.2290685281		0.2290685281		0.6126990874		0.6126990874		1.1881449264		1.1881449264

								0.3332325472		0.3332325472		1.0280433404		1.0280433404		2.0702595302		2.0702595302

								0.2346908718		0.2346908718		0.9359702136		0.9359702136		1.9878892263		1.9878892263



C

辽H20

吉H20

黑H20

湿度 humidity（%）



		





		






Chart4

		6月 June		6月 June		6月 June		0.2831861514		0.2831861514		0.3849706459		0.3849706459		0.5376473876		0.5376473876

		7月 July		7月 July		7月 July		0.3912991884		0.3912991884		0.4342434801		0.4342434801		0.4986599176		0.4986599176

		8月 August		8月 August		8月 August		0.3181310278		0.3181310278		0.4331248087		0.4331248087		0.60561548		0.60561548

		9月 September		9月 September		9月 September		0.1413265767		0.1413265767		0.2849899789		0.2849899789		0.5004850822		0.5004850822

		10月 October		10月 October		10月 October		0.3090714426		0.3090714426		0.2937564977		0.2937564977		0.2707840803		0.2707840803



B

辽T10

吉T10

黑T10

温度 temperature

25.6480555556

23.139623902

19.3769764216

25.8127688172

25.4896030379

25.0048543689

24.9415322581

24.1781232383

23.0330097087

18.8356944444

17.6671309524

15.9142857143

14.0083333333

12.6091666667

10.5104166667



for chart

				辽T0		吉T0		黑T0		辽T10		吉T10		黑T10		辽T20		吉T20		黑T20		辽H5		吉H5		黑H5		辽H10		吉H10		黑H10		辽H20		吉H20		黑H20

		6月 June		27.0155555556		24.1030920018		19.7343966713		25.6480555556		23.139623902		19.3769764216		24.2168055556		21.9726908229		18.606518724		21.1690277778		17.8719021036		12.9262135922		21.2319444444		18.8767533518		15.3439667129		22.0036111111		18.478005779		13.1895977809

		7月 July		30.1754032258		28.505963156		26.0018030513		25.8127688172		25.4896030379		25.0048543689		24.5865591398		24.2620603105		23.7753120666		18.5709677419		15.8245223927		11.7048543689		20.5288978495		18.0505980717		14.333148405		22.8385752688		18.9959052168		13.2319001387

		8月 August		26.7327956989		25.2555442709		23.039667129		24.9415322581		24.1781232383		23.0330097087		24.324327957		23.7170933068		22.8062413315		22.522983871		18.8590885195		13.3632454924		23.4317204301		20.0686855174		15.0241331484		30.1702956989		23.3143826898		13.0305131761

		9月 September		19.1204166667		17.6353013176		15.407628294		18.8356944444		17.6671309524		15.9142857143		19.4109722222		18.1397872168		16.2330097087		20.2680555556		21.6941481738		23.8332871012		22.9120833333		26.8386230929		32.7284327323		29.1809722222		30.379041031		32.1761442441

		10月 October		14.0604166667		12.2556944444		9.5486111111		14.0083333333		12.6091666667		10.5104166667		14.9458333333		13.4788888889		11.2784722222		18.7048611111		21.95875		26.8395833333		14.1652777778		21.5469444444		32.6194444444		18		24.265		33.6625

				23.4209175627		21.5511190382		18.7464212513		21.8492768817		20.6167295595		18.7679085761		21.4968996416		20.3141041092		18.5399108106		20.2471792115		19.2416822379		17.7334367776		20.453984767		21.0763208957		22.0098250886		24.4386908602		23.0864669433		21.058131068

				A

						1.1452628321		0.2831861514		0.7054640494		0.2717061271		0.1509674193		0.1363322163

						0.99546378		0.3912991884		0.6057318187		0.5636982067		0.45103649		0.8518903725

						0.8046539759		0.3181310278		0.1719399811		0.4188457489		0.1973965545		0.2290685281

						0.4945015191		0.1413265767		0.0975391659		0.3243642666		0.7599512114		0.3332325472

						0.9779496083		0.3090714426		0.2152676536		0.3801327852		0.1865112095		0.2346908718

						1.0772394194		0.5376473876		0.4121611606		0.3525039114		0.2176873666		0.1313413674

						1.2146289568		0.4986599176		0.3985018562		0.3621050217		0.2853212738		0.2070120654

						1.0738539438		0.60561548		0.5050624234		1.3002288973		1.334200414		1.1881449264

						1.0132403111		0.5004850822		0.4618037486		0.7731848849		2.0375928419		2.0702595302

						0.9429281232		0.2707840803		0.2489772329		1.3325680482		1.7365159416		1.9878892263

						1.1180534671		0.3849706459		0.5881428939		0.3040252408		0.1776553982		0.1343358767

						1.0831298507		0.4342434801		0.5228398337		0.4830609327		0.3847504035		0.5939390496

						0.912333963		0.4331248087		0.305188958		0.7713990083		0.6521180983		0.6126990874

						0.7019970359		0.2849899789		0.243244999		0.5038925139		1.2710078636		1.0280433404

						0.9639410143		0.2937564977		0.2287514853		0.7611068904		0.8065131024		0.9359702136





for chart

								0.2831861514		0.2831861514		0.3849706459		0.3849706459		0.5376473876		0.5376473876

								0.3912991884		0.3912991884		0.4342434801		0.4342434801		0.4986599176		0.4986599176

								0.3181310278		0.3181310278		0.4331248087		0.4331248087		0.60561548		0.60561548

								0.1413265767		0.1413265767		0.2849899789		0.2849899789		0.5004850822		0.5004850822

								0.3090714426		0.3090714426		0.2937564977		0.2937564977		0.2707840803		0.2707840803



B

辽T10

吉T10

黑T10

温度 temperature



Sheet2

								0.7054640494		0.7054640494		0.5881428939		0.5881428939		0.4121611606		0.4121611606

								0.6057318187		0.6057318187		0.5228398337		0.5228398337		0.3985018562		0.3985018562

								0.1719399811		0.1719399811		0.305188958		0.305188958		0.5050624234		0.5050624234

								0.0975391659		0.0975391659		0.243244999		0.243244999		0.4618037486		0.4618037486

								0.2152676536		0.2152676536		0.2287514853		0.2287514853		0.2489772329		0.2489772329



C

辽T20

吉T20

黑T20

温度 temperature



Sheet3

								1.1452628321		1.1452628321		1.1180534671		1.1180534671		1.0772394194		1.0772394194

								0.99546378		0.99546378		1.0831298507		1.0831298507		1.2146289568		1.2146289568

								0.8046539759		0.8046539759		0.912333963		0.912333963		1.0738539438		1.0738539438

								0.4945015191		0.4945015191		0.7019970359		0.7019970359		1.0132403111		1.0132403111

								0.9779496083		0.9779496083		0.9639410143		0.9639410143		0.9429281232		0.9429281232



A

辽T0

吉T0

黑T0

温度 temperature



								0.1509674193		0.1509674193		0.1776553982		0.1776553982		0.2176873666		0.2176873666

								0.45103649		0.45103649		0.3847504035		0.3847504035		0.2853212738		0.2853212738

								0.1973965545		0.1973965545		0.6521180983		0.6521180983		1.334200414		1.334200414

								0.7599512114		0.7599512114		1.2710078636		1.2710078636		2.0375928419		2.0375928419

								0.1865112095		0.1865112095		0.8065131024		0.8065131024		1.7365159416		1.7365159416



B

辽H10

吉H10

黑H10

湿度 humidity（%）



								0.2717061271		0.2717061271		0.3040252408		0.3040252408		0.3525039114		0.3525039114

								0.5636982067		0.5636982067		0.4830609327		0.4830609327		0.3621050217		0.3621050217

								0.4188457489		0.4188457489		0.7713990083		0.7713990083		1.3002288973		1.3002288973

								0.3243642666		0.3243642666		0.5038925139		0.5038925139		0.7731848849		0.7731848849

								0.3801327852		0.3801327852		0.7611068904		0.7611068904		1.3325680482		1.3325680482



A

辽H5

吉H5

黑H5

湿度 humidity（%）



								0.1363322163		0.1363322163		0.1343358767		0.1343358767		0.1313413674		0.1313413674

								0.8518903725		0.8518903725		0.5939390496		0.5939390496		0.2070120654		0.2070120654

								0.2290685281		0.2290685281		0.6126990874		0.6126990874		1.1881449264		1.1881449264

								0.3332325472		0.3332325472		1.0280433404		1.0280433404		2.0702595302		2.0702595302

								0.2346908718		0.2346908718		0.9359702136		0.9359702136		1.9878892263		1.9878892263



C

辽H20

吉H20

黑H20

湿度 humidity（%）



		





		






Chart5

		6月 June		6月 June		6月 June		0.7054640494		0.7054640494		0.5881428939		0.5881428939		0.4121611606		0.4121611606

		7月 July		7月 July		7月 July		0.6057318187		0.6057318187		0.5228398337		0.5228398337		0.3985018562		0.3985018562

		8月 August		8月 August		8月 August		0.1719399811		0.1719399811		0.305188958		0.305188958		0.5050624234		0.5050624234

		9月 September		9月 September		9月 September		0.0975391659		0.0975391659		0.243244999		0.243244999		0.4618037486		0.4618037486

		10月 October		10月 October		10月 October		0.2152676536		0.2152676536		0.2287514853		0.2287514853		0.2489772329		0.2489772329



C

辽T20

吉T20

黑T20

温度 temperature

24.2168055556

21.9726908229

18.606518724

24.5865591398

24.2620603105

23.7753120666

24.324327957

23.7170933068

22.8062413315

19.4109722222

18.1397872168

16.2330097087

14.9458333333

13.4788888889

11.2784722222



for chart

				辽T0		吉T0		黑T0		辽T10		吉T10		黑T10		辽T20		吉T20		黑T20		辽H5		吉H5		黑H5		辽H10		吉H10		黑H10		辽H20		吉H20		黑H20

		6月 June		27.0155555556		24.1030920018		19.7343966713		25.6480555556		23.139623902		19.3769764216		24.2168055556		21.9726908229		18.606518724		21.1690277778		17.8719021036		12.9262135922		21.2319444444		18.8767533518		15.3439667129		22.0036111111		18.478005779		13.1895977809

		7月 July		30.1754032258		28.505963156		26.0018030513		25.8127688172		25.4896030379		25.0048543689		24.5865591398		24.2620603105		23.7753120666		18.5709677419		15.8245223927		11.7048543689		20.5288978495		18.0505980717		14.333148405		22.8385752688		18.9959052168		13.2319001387

		8月 August		26.7327956989		25.2555442709		23.039667129		24.9415322581		24.1781232383		23.0330097087		24.324327957		23.7170933068		22.8062413315		22.522983871		18.8590885195		13.3632454924		23.4317204301		20.0686855174		15.0241331484		30.1702956989		23.3143826898		13.0305131761

		9月 September		19.1204166667		17.6353013176		15.407628294		18.8356944444		17.6671309524		15.9142857143		19.4109722222		18.1397872168		16.2330097087		20.2680555556		21.6941481738		23.8332871012		22.9120833333		26.8386230929		32.7284327323		29.1809722222		30.379041031		32.1761442441

		10月 October		14.0604166667		12.2556944444		9.5486111111		14.0083333333		12.6091666667		10.5104166667		14.9458333333		13.4788888889		11.2784722222		18.7048611111		21.95875		26.8395833333		14.1652777778		21.5469444444		32.6194444444		18		24.265		33.6625

				23.4209175627		21.5511190382		18.7464212513		21.8492768817		20.6167295595		18.7679085761		21.4968996416		20.3141041092		18.5399108106		20.2471792115		19.2416822379		17.7334367776		20.453984767		21.0763208957		22.0098250886		24.4386908602		23.0864669433		21.058131068

				A

						1.1452628321		0.2831861514		0.7054640494		0.2717061271		0.1509674193		0.1363322163

						0.99546378		0.3912991884		0.6057318187		0.5636982067		0.45103649		0.8518903725

						0.8046539759		0.3181310278		0.1719399811		0.4188457489		0.1973965545		0.2290685281

						0.4945015191		0.1413265767		0.0975391659		0.3243642666		0.7599512114		0.3332325472

						0.9779496083		0.3090714426		0.2152676536		0.3801327852		0.1865112095		0.2346908718

						1.0772394194		0.5376473876		0.4121611606		0.3525039114		0.2176873666		0.1313413674

						1.2146289568		0.4986599176		0.3985018562		0.3621050217		0.2853212738		0.2070120654

						1.0738539438		0.60561548		0.5050624234		1.3002288973		1.334200414		1.1881449264

						1.0132403111		0.5004850822		0.4618037486		0.7731848849		2.0375928419		2.0702595302

						0.9429281232		0.2707840803		0.2489772329		1.3325680482		1.7365159416		1.9878892263

						1.1180534671		0.3849706459		0.5881428939		0.3040252408		0.1776553982		0.1343358767

						1.0831298507		0.4342434801		0.5228398337		0.4830609327		0.3847504035		0.5939390496

						0.912333963		0.4331248087		0.305188958		0.7713990083		0.6521180983		0.6126990874

						0.7019970359		0.2849899789		0.243244999		0.5038925139		1.2710078636		1.0280433404

						0.9639410143		0.2937564977		0.2287514853		0.7611068904		0.8065131024		0.9359702136





for chart

								0.2831861514		0.2831861514		0.3849706459		0.3849706459		0.5376473876		0.5376473876

								0.3912991884		0.3912991884		0.4342434801		0.4342434801		0.4986599176		0.4986599176

								0.3181310278		0.3181310278		0.4331248087		0.4331248087		0.60561548		0.60561548

								0.1413265767		0.1413265767		0.2849899789		0.2849899789		0.5004850822		0.5004850822

								0.3090714426		0.3090714426		0.2937564977		0.2937564977		0.2707840803		0.2707840803



B

辽T10

吉T10

黑T10

温度 temperature



Sheet2

								0.7054640494		0.7054640494		0.5881428939		0.5881428939		0.4121611606		0.4121611606

								0.6057318187		0.6057318187		0.5228398337		0.5228398337		0.3985018562		0.3985018562

								0.1719399811		0.1719399811		0.305188958		0.305188958		0.5050624234		0.5050624234

								0.0975391659		0.0975391659		0.243244999		0.243244999		0.4618037486		0.4618037486

								0.2152676536		0.2152676536		0.2287514853		0.2287514853		0.2489772329		0.2489772329



C

辽T20

吉T20

黑T20

温度 temperature



Sheet3

								1.1452628321		1.1452628321		1.1180534671		1.1180534671		1.0772394194		1.0772394194

								0.99546378		0.99546378		1.0831298507		1.0831298507		1.2146289568		1.2146289568

								0.8046539759		0.8046539759		0.912333963		0.912333963		1.0738539438		1.0738539438

								0.4945015191		0.4945015191		0.7019970359		0.7019970359		1.0132403111		1.0132403111

								0.9779496083		0.9779496083		0.9639410143		0.9639410143		0.9429281232		0.9429281232



A

辽T0

吉T0

黑T0

温度 temperature



								0.1509674193		0.1509674193		0.1776553982		0.1776553982		0.2176873666		0.2176873666

								0.45103649		0.45103649		0.3847504035		0.3847504035		0.2853212738		0.2853212738

								0.1973965545		0.1973965545		0.6521180983		0.6521180983		1.334200414		1.334200414

								0.7599512114		0.7599512114		1.2710078636		1.2710078636		2.0375928419		2.0375928419

								0.1865112095		0.1865112095		0.8065131024		0.8065131024		1.7365159416		1.7365159416



B

辽H10

吉H10

黑H10

湿度 humidity（%）



								0.2717061271		0.2717061271		0.3040252408		0.3040252408		0.3525039114		0.3525039114

								0.5636982067		0.5636982067		0.4830609327		0.4830609327		0.3621050217		0.3621050217

								0.4188457489		0.4188457489		0.7713990083		0.7713990083		1.3002288973		1.3002288973

								0.3243642666		0.3243642666		0.5038925139		0.5038925139		0.7731848849		0.7731848849

								0.3801327852		0.3801327852		0.7611068904		0.7611068904		1.3325680482		1.3325680482



A

辽H5

吉H5

黑H5

湿度 humidity（%）



								0.1363322163		0.1363322163		0.1343358767		0.1343358767		0.1313413674		0.1313413674

								0.8518903725		0.8518903725		0.5939390496		0.5939390496		0.2070120654		0.2070120654

								0.2290685281		0.2290685281		0.6126990874		0.6126990874		1.1881449264		1.1881449264

								0.3332325472		0.3332325472		1.0280433404		1.0280433404		2.0702595302		2.0702595302

								0.2346908718		0.2346908718		0.9359702136		0.9359702136		1.9878892263		1.9878892263



C

辽H20

吉H20

黑H20

湿度 humidity（%）



		





		






Chart6

		6月 June		6月 June		6月 June		1.1452628321		1.1452628321		1.1180534671		1.1180534671		1.0772394194		1.0772394194

		7月 July		7月 July		7月 July		0.99546378		0.99546378		1.0831298507		1.0831298507		1.2146289568		1.2146289568

		8月 August		8月 August		8月 August		0.8046539759		0.8046539759		0.912333963		0.912333963		1.0738539438		1.0738539438

		9月 September		9月 September		9月 September		0.4945015191		0.4945015191		0.7019970359		0.7019970359		1.0132403111		1.0132403111

		10月 October		10月 October		10月 October		0.9779496083		0.9779496083		0.9639410143		0.9639410143		0.9429281232		0.9429281232



A

辽T0

吉T0

黑T0

温度 temperature

27.0155555556

24.1030920018

19.7343966713

30.1754032258

28.505963156

26.0018030513

26.7327956989

25.2555442709

23.039667129

19.1204166667

17.6353013176

15.407628294

14.0604166667

12.2556944444

9.5486111111



for chart

				辽T0		吉T0		黑T0		辽T10		吉T10		黑T10		辽T20		吉T20		黑T20		辽H5		吉H5		黑H5		辽H10		吉H10		黑H10		辽H20		吉H20		黑H20

		6月 June		27.0155555556		24.1030920018		19.7343966713		25.6480555556		23.139623902		19.3769764216		24.2168055556		21.9726908229		18.606518724		21.1690277778		17.8719021036		12.9262135922		21.2319444444		18.8767533518		15.3439667129		22.0036111111		18.478005779		13.1895977809

		7月 July		30.1754032258		28.505963156		26.0018030513		25.8127688172		25.4896030379		25.0048543689		24.5865591398		24.2620603105		23.7753120666		18.5709677419		15.8245223927		11.7048543689		20.5288978495		18.0505980717		14.333148405		22.8385752688		18.9959052168		13.2319001387

		8月 August		26.7327956989		25.2555442709		23.039667129		24.9415322581		24.1781232383		23.0330097087		24.324327957		23.7170933068		22.8062413315		22.522983871		18.8590885195		13.3632454924		23.4317204301		20.0686855174		15.0241331484		30.1702956989		23.3143826898		13.0305131761

		9月 September		19.1204166667		17.6353013176		15.407628294		18.8356944444		17.6671309524		15.9142857143		19.4109722222		18.1397872168		16.2330097087		20.2680555556		21.6941481738		23.8332871012		22.9120833333		26.8386230929		32.7284327323		29.1809722222		30.379041031		32.1761442441

		10月 October		14.0604166667		12.2556944444		9.5486111111		14.0083333333		12.6091666667		10.5104166667		14.9458333333		13.4788888889		11.2784722222		18.7048611111		21.95875		26.8395833333		14.1652777778		21.5469444444		32.6194444444		18		24.265		33.6625

				23.4209175627		21.5511190382		18.7464212513		21.8492768817		20.6167295595		18.7679085761		21.4968996416		20.3141041092		18.5399108106		20.2471792115		19.2416822379		17.7334367776		20.453984767		21.0763208957		22.0098250886		24.4386908602		23.0864669433		21.058131068

				A

						1.1452628321		0.2831861514		0.7054640494		0.2717061271		0.1509674193		0.1363322163

						0.99546378		0.3912991884		0.6057318187		0.5636982067		0.45103649		0.8518903725

						0.8046539759		0.3181310278		0.1719399811		0.4188457489		0.1973965545		0.2290685281

						0.4945015191		0.1413265767		0.0975391659		0.3243642666		0.7599512114		0.3332325472

						0.9779496083		0.3090714426		0.2152676536		0.3801327852		0.1865112095		0.2346908718

						1.0772394194		0.5376473876		0.4121611606		0.3525039114		0.2176873666		0.1313413674

						1.2146289568		0.4986599176		0.3985018562		0.3621050217		0.2853212738		0.2070120654

						1.0738539438		0.60561548		0.5050624234		1.3002288973		1.334200414		1.1881449264

						1.0132403111		0.5004850822		0.4618037486		0.7731848849		2.0375928419		2.0702595302

						0.9429281232		0.2707840803		0.2489772329		1.3325680482		1.7365159416		1.9878892263

						1.1180534671		0.3849706459		0.5881428939		0.3040252408		0.1776553982		0.1343358767

						1.0831298507		0.4342434801		0.5228398337		0.4830609327		0.3847504035		0.5939390496

						0.912333963		0.4331248087		0.305188958		0.7713990083		0.6521180983		0.6126990874

						0.7019970359		0.2849899789		0.243244999		0.5038925139		1.2710078636		1.0280433404
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3. 研究结果-植物生物量
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气候变化对大豆生物量有显
著影响，地上地、下生物量
均随着温度增加而增加。

气候变化对撂荒处理的地
上、地上生物量均无显著
影响。但撂荒处理中生物
量也有随着气温升高而增
加的趋势。
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3. 研究结果-跳虫总体影响

变量 密度（个/m2） 类群丰富度 辛普森指数 香农威纳指数 均匀度指数

气候变化

辽宁 10321±4135a 6.08±0.99a 0.67±0.06a 1.89±0.21a 0.76±0.06a

吉林 9990±3765ab 5.09±0.86b 0.58±0.08c 1.55±0.23b 0.69±0.08b

黑龙江 3501±1021b 4.28±0.64c 0.63±0.07b 1.55±0.21b 0.78±0.07a

P 值 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

土地利用方
式

撂荒 13914±4699a 6.54±0.94a 0.66±0.05a 1.92±0.09a 0.77±0.03ab

种植大豆 6956±2314b 5.18±0.74b 0.61±0.06b 1.67±0.21b 0.82±0.04b

去除植被 2222±722c 3.63±0.64c 0.61±0.09b 1.39±0.25c 0.76±0.09a

P 值 < 0.001 < 0.001 < 0.001 < 0.001 0.078

气候变化×土地利用方式
P 值 < 0.001 < 0.001 < 0.001 0.059 < 0.001

气候变化对跳虫密度、类群丰富度有显著影响，表现为随着温度增加
而增加。群落多样性指数也是在温度最高的辽宁最高，但是在吉林和
黑龙江地区稍有变化。

土地利用方式对跳虫密度、类群丰富度有显著影响，表现为自然系统
>耕作农田>去除植被。群落多样性指数的变化，几乎全表现为与密度
和类群丰富度同样的趋势，只有均匀度指数在黑龙江地区最高。
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3. 研究结果-各时期数量
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自然的撂荒处理可以准确反应每年的气候变
化对跳虫数量变化的影响。
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3. 研究结果-各时期类群丰富度相比于数量，跳虫类群丰富度更能反映每年
气候变化的响应。
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3. 研究结果-小结

1. 气候变化对跳虫旱作农田土壤动物产生显著影响，温度增加
对土壤跳虫群落有益，密度和类群丰富度均有所增加，主要
是由于植物生物量随温度增加所致。

2. 土地利用方式变化同样显著影响土壤跳虫，自然的撂荒处理
最适合跳虫群落发展，而去除植被对跳虫群落最为不利，农
田介于其中。可能是由于撂荒处理中植物多样性的增加促进
了土壤动物多样性及密度的增加。

3. 撂荒处理中能准确反映气候变化对跳虫密度的真实影响，而
撂荒处理、种植大豆和去除植被处理，几乎都能准确反映气
候变化对跳虫类群丰富度的影响。
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本研究中跳虫主要类群为真土栖棘跳类，
该类群主要以植物根系和根际微生物为食
，因此推测本研究结果主要是气候变化通
过植物/微生物影响土壤动物，后续实验拟
想通过测定、构建跳虫下行控制的食物网
揭示气候变化对土壤跳虫影响的机理。

具体方案如下：
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4. 展望

表示跳虫
通过食物网捕
食的下行控制
作用

去除植被耕作
撂荒除草撂荒种植大豆

15N同位素通过 根际的上行效应

植物根系/根分泌物

小型动物，线虫、线蚓和原生动物等

微生物包括真菌、细菌等

跳虫，包括植食性、菌食性和捕食性等

15N

稳
定
同
位
素

实
时
定
量P

CR

磷
脂
脂
肪
酸

下行捕食类群控制上行资源控制效应
气候变化+土地利用方
式变化对跳虫食物网

脂肪酸

脂肪酸

脂肪酸

脂肪酸

同位素

同位素

同位素

同位素

实时定量PCR

实时定量PCR

气候变化及土地利用方式叠加作用下，跳虫食物网的响应及食性机制

关键类群饲养
及室内不同土
壤动物类群功
能量化。

重新定位土壤动
物在生态系统中
的地位。
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