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低碳条件下土壤微生物量磷对加入无机磷的响应
来  璐，赵小蓉*，李贵桐，林启美
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摘要：土壤微生物量磷是土壤有效磷的“源”和“库”，其变化幅度很大，受多种因素影响。采用室内培养的方法，向土壤中加入不同量KH2PO4，分析在土壤有机碳供应不充足条件下土壤微生物量磷对外加无机磷的响应，探讨影响土壤微生物量磷的因素，为提高土壤磷素有效性提供理论依据。结果表明，在土壤有机碳供应不充足的条件下，加入的无机磷对土壤微生物量碳无明显影响，但可显著增加土壤微生物量磷和微生物含磷量，随着无机磷加入量的增加，土壤微生物量磷和微生物含磷量增加幅度增加。土壤微生物量磷及微生物含磷量与土壤有效磷之间成显著直线相关，土壤有效磷每提高1个单位，土壤微生物量磷增加0.22个单位，土壤微生物含磷量增加0.73个单位。
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土壤微生物量磷是土壤有机磷最为活跃的部分，是作物磷素营养非常重要的来源[1]，土壤微生物量磷高低在一定程度上反应土壤供磷水平。在某种意义上，施入土壤的磷肥进入微生物量越多，被土壤吸附固定的就越少，土壤活性磷库就越大，供磷能力亦提高。不同土壤的微生物量磷差异很大，最高可达174 mg·kg-1[2]，最低仅为5 mg·kg-1[1]，我国北方石灰性土壤的微生物量磷为12.4～15.5 mg·kg-1[3]，南方红壤微生物量磷为12.2～31.5 mg·kg-1 [4]。
微生物在生长繁殖过程中需要从土壤中吸收磷等营养元素，因此，土壤无机磷状况将影响微生物生长繁殖，影响土壤微生物量磷和微生物含磷量。Lukito et al. [5]报道在一定范围内，土壤微生物量磷随无机磷酸盐添加量的增加而提高。Chauhan et al. [6] 报道土壤中有效磷对土壤微生物含磷量有显著影响，较高时土壤微生物含磷量为39 mg·g-1，较低时土壤微生物含磷量则只有10 mg·g-1。我们的前期研究也得到类似的结果，加入的无机磷大部分迅速转化为土壤微生物量磷，微生物含磷量也同步增加[7]。以上大都是在碳源充足的条件下得到的研究结果，在此条件下，微生物量磷对加入的无机磷有迅速的反映。但Brookes et al. [8]报道土壤中碳供给不足时，土壤P供给水平对微生物量影响不大；而当碳源供应充足时，P、N等营养元素成为微生物量的限制因子[9]。这可能意味着在碳源供给不足时，微生物量磷对加入土壤的无机磷没有或很少有响应。为此，我们选取有机质含量较低的土壤，加入不同量的无机磷酸盐，旨在了解碳源不足时，土壤微生物量磷对加入不同量无机磷的响应。
1  材料与方法
1.1  土壤

土壤（0～20 cm）取自中国农业大学昌平试验站长期定位试验，为砂姜潮土。除去土壤中的植物残体、石砾以及蚯蚓等大型动物，过2 mm筛，调节湿度至约50%的田间持水量，25 ℃下预培养7 d，容器内放入一瓶1 mol·l-1 NaOH以吸收培养期间释放的CO2，一瓶去离子水以保持湿度。取约200 g土壤在室内风干，按照要求过筛后测定土壤有机质（6.9 g·kg-1），有效磷（2.47 mg·kg-1），全氮（0.59 g·kg-1），pH（8.22），土壤机械组成（粘粒22%，粉粒26%，砂粒52%）。

1.2  土壤培养

称取4份约1000 g土壤(烘干质量)，加入KH2PO4 0，20，40，80 mg P·kg-1，同上培养10 d后，再加入尿素（200 mg N·kg-1土），继续培养30 d别分别于2、6、12、18和30 d采样分析土壤微生物量碳、微生物量磷和有效磷。

1.3  测定方法

1.3.1  土壤基础理化性质

土壤有机碳用外热源重铬酸钾容量法，全氮用半微量凯氏法，有效磷用Olsen法，pH用1∶2.5土水比浸提pH S-3酸度计测定，土壤机械组成用比重计法[10]。
1.3.2  土壤微生物量碳

土壤微生物量碳采用氯仿熏蒸浸提方法测定[11, 12]。称取相当于烘干质量25 g湿润土壤3份于50 ml烧杯中，与盛有50 ml无酒精氯仿的烧杯一起放入真空干燥器中，抽真空至氯仿沸腾后保持3 min，关闭阀门，25 ℃下保持24 h后，再次抽真空至完全去除土壤中的氯仿。将土壤完全转移到200 ml三角瓶中，加入100 ml 0.5 mol·l-1 K2SO4溶液，充分振荡30 min过滤，用重铬酸钾容量法迅速测定滤液中有机碳含量。熏蒸开始的同时，另称取等量土壤3份，同上加入0.5 mol l-1 K2SO4溶液浸提，并测定滤液中有机碳含量。

微生物量碳(SMBC)的计算采用公式：SMBC（mg·kg-1）=2.64 Ec，其中2.64为微生物量碳系数，表示微生物量碳浸提测定的比例；Ec为熏蒸和未熏蒸土壤K2SO4提取液中碳含量的差值。

1.3.3  土壤微生物量磷

土壤微生物量磷采用土壤熏蒸提取法测定[8]。称取相当于烘干质量5 g湿润土壤3份于50 ml的小烧杯中，同上进行熏蒸，去除氯仿后加入100 ml pH 8.5 0.5 mol·l-1 NaHCO3溶液，25 ℃下充分振荡30 min，滤液磷浓度立刻用钼锑抗比色法测定。同时另称取6份土壤，其中3份加入0.5 ml 250 μg P·ml-1的KH2PO4（相当于加入25 mg P·kg-1土），同上加入NaHCO3溶液浸提测定滤液磷浓度。

微生物量磷（SMBp）的计算采用公式：SMBp（mg·kg-1）＝(F-UF)/(Kp×R)，其中F和UF分别为熏蒸和未熏蒸的土壤浸提液中的磷量；Kp为微生物量磷系数，表示微生物量磷浸提测定比例，此处采用0.4；R为所加入无机磷的回收率。

假设微生物量含碳量为47%，将微生物量碳转换为微生物干物质质量，并计算单位微生物量的含磷量，即微生物含磷量，用mg·g-1表示。
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图1  加入不同量KH2PO4的土壤微生物量碳（a），磷（b）在25 ℃下培养30天的变化（竖线为标准误差）

Fig. 1  The changes of soil microbial biomass C (a) , P（b）during 30 d incubation at 25 ℃ 
with adding different content of KH2PO4 (Bars represent standard error of the means)
1.4  统计分析

所有分析皆为3次重复，结果均以烘干土壤质量表示，采用SPSS10.0统计软件对数据进行方差分析，用最小显著差异法（LSD）进行均值比较。

2  结果分析

2.1  土壤微生物量碳、磷
从图1a可以看出，加入无机磷酸盐对土壤微生物量碳没有显著的影响，土壤微生物量碳在111～142 mg·kg-1之间变化。与此完全不同的是，加入无机磷土壤微生物量磷大幅度提高（P﹤0.05），第6 d就达到最大值，加入的无机磷越多，土壤微生物量磷越高，最高达23.29 mg·kg-1，培养结束时仍高于不加无机磷的对照土壤，为10.6～12.0 mg·kg-1（图1b）。
2.2  土壤微生物含磷量
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图2  加入不同量KH2PO4的土壤微生物含磷量在25 ℃下

培养30天的变化（竖线为标准误差）

Fig. 2  The changes of P concentration in soil microbial biomass 

during 30 d incubation at 25 ℃ with different content of 

KH2PO4 (Bars represent standard error of the means)
培养期间对照土壤微生物含磷量逐渐增加，由最初的5 mg·g-1左右提高到近16 mg·g-1（图2）。加入无机磷，土壤微生物含磷量大幅度提高，第6 d达到最大值，无机磷加入量越大，土壤微生物含磷量越高，最高接近80 mg·g-1。培养结束时，土壤微生物含磷量仍维持在40 mg·g-1左右，是对照土壤的2.5倍。

2.3  土壤有效磷
对照土壤的有效磷在培养期间无显著性变化，约为2.5 mg·kg-1。加入无机磷后，土壤有效磷含量随加入无机磷量提高而增加，第2 d达到最大值，但迅速降低，培养结束时土壤有效磷约为24～30 mg·kg-1（图3）。
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图4  土壤有效磷与微生物量磷（a）及微生物含磷量（b）之间的关系

Fig. 4  The relationship between soil available P and soil microbial biomass P（a）and P concentration in soil microbial biomass（b）
土壤微生物量碳与土壤有效磷之间没有显著的相关性（P>0.05），但土壤微生物量磷与有效磷之间存在显著的线性相关（y = 0.22x + 5.08，r=0.693，n=21）（图4a），有效磷每提高1个单位，土壤微生物量磷增加0.22个单位，最大值接近25 mg·kg-1左右。微生物含磷量与土壤有效磷之间也存在极显著的直线相关（y = 0.73x + 21.58，r=0.592，n=21）（图4b），土壤有效磷每提高1个单位，土壤微生物含磷量约增加0.73个单位，最大值接近80 mg·g-1。
3  讨论
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图3  不同量KH2PO4处理土壤有效磷的变化（竖线为标准误差）
Fig. 3  The changes of soil available P with different content of 

KH2PO4 (Bars represent standard error of the means)
自然条件下，由于土壤可利用的碳很少，大部分微生物处于休眠状态[11]，即使加入无机N、P等营养元素，对土壤微生物量碳也没有显著的影响[8]。我们也得到类似的结果，供试土壤有机质含量仅为6.9 g·kg-1，加入无机磷对土壤微生物量碳无明显影响。与此完全不同的是，土壤微生物量磷和微生物含磷量则都随无机磷加入量的增加而提高。一些研究者也得到类似的结果[5, 12]。十分明显，向土壤加入无机磷，不仅导致土壤有效磷含量提高，而且一部分磷被微生物吸收利用，转化为微生物量磷。32P标记试验显示，在碳源充足的条件下，微生物快速吸收所加入的无机磷，土壤有效磷每增加一个单位，微生物量磷和微生物含磷量分别提高0.65和0.94个单位[7]。但在碳源不足的条件下，土壤有效磷每提高1个单位，土壤微生物量磷和微生物含磷量分别提高0.22和0.73个单位。这充分说明，处于休眠状态的微生物也能够吸收并富集磷素，磷素的转化效率约为碳源充足时的三分之一，这一方面可能是微生物吸收富集磷，并以多聚磷酸盐累积在细胞中[13, 14]；另一方面也可能是土壤微生物群落结构发生变化，特别是含磷高的微生物种类增加，已有的研究表明微生物量中物质组成的变化，例如微生物含磷量的变化往往反映了微生物群落结构的明显变化[2]。
4  结论

土壤有机碳供应不充足条件下，无机磷对土壤微生物量碳的影响很小，而对土壤微生物量磷的影响显著。土壤微生物量磷和微生物含磷量随无机磷加入量的增加而提高，而且与土壤有效磷之间成显著直线相关。
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Response of soil microbial biomass P to addition of different quantities
of inorganic P with low soil organic C content
LAI Lu, ZHAO Xiaorong, LI Guitong, LIN Qimei

College of Resources and Environment, China Agricultural University, Beijing 100094, China
Abstract: Soil microbial biomass P is considered as the “sources” and “sink” for soil available P. It changes widely and is influenced by many factors. Laboratory incubation was conducted to evaluate the influence of inorganic P on soil microbial biomass P with low soil organic C content. The results showed that soil microbial biomass P and P concentration in biomass increased with the amount of added P under the condition of insufficient C, while soil microbial biomass C did no change significantly with the addition of phosphates. Relationship analysis results indicated that there was significant linear relationship between soil microbial biomass P and soil available P. Similar relationship was found between P concentration in biomass and soil available P. Soil microbial biomass P and P concentration in biomass increased 0.22 mg·kg-1 and 0.73 mg·g-1 respectively with increased 1 mg·kg-1 soil available P. 

Key words: low soil organic content; soil microbial biomass P; inorganic phosphate 
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				0		2		6		12		18		30		0		2		6		12		18		30		0		2		6		12		18		30										0		2.47		2.52		2.78		2.02		2.27		2.31				4.7782580852		8.8433694497		9.972159988		11.5527174397		14.2697186519		15.790973413

		0		1.27		3.0889467009		3.2759143541		2.334655478		3.4187832897		4.0094602431		124.92		131.3145754194		114.8570484124		111.4841233495		112.5691992329		119.4585210743		67.7352417286		43.2714165842		38.2533442078		41.6777868373		33.0256241557		29.7859831027										20				16.12		12.15		11.50		19.77		24.82						24.1079043127		57.96582446		52.2086507788		33.0038763091		41.3945830748

		20				7.8483022746		15.3875723861		11.648711979		7.3183761712		10.5757334487				134.6522310408		124.750099381		112.5542214854		119.52298527		127.6641562578				17.2359664225		8.112082875		9.7945051065		16.6474870666		12.2171001872										40				30.72		25.67		19.05		24.59		23.81						29.781742977		63.6387990786		53.1145878816		28.4698816594		45.2494535649

		40				9.956510359		17.0785228098		12.341186573		7.7089825878		11.8153252031				140.5830141383		136.871057931		116.7782670458		127.2384411099		131.3020697598				14.1480442694		6.9860131444		9.4427727137		16.521713761		11.1685377895										80				59.92		49.54		41.70		40.83		29.92						32.5087897408		79.9718308833		65.4865333411		39.9858675426		47.0535696441

		80				11.6941779682		23.2851850111		14.2915861762		10.7906166732		12.0424645771				140.4265365019		142.420737497		126.2482842192		138.555456842		134.8803121445				12.1869639044		6.1392551829		8.8404806137		12.890796949		11.2766937159

		标准误				0.2804491789		0.2580956982		0.5478951982		0.2839311001		0.0854402102				8.5728289772		4.4284061937		2.6265050903		7.9889440248		4.0077861504				3.1262632486		2.4970522088		2.7174202811		1.2102270752		0.5731288357														0.082556139		0.1230156264		0.1607055915		0.11666073		0.2124980716						1.2367517033		1.3484322447		2.2845089637		0.5235447073		0.3051052766

						0.3383149549		0.2991107686		0.8916917281		0.6632173027		0.8892801923				5.0065525941		0.5500323579		3.3824512747		4.3969670086		2.7103071617				1.1317962103		0.126043289		0.9004599702		1.84762209		0.8707282362														0.0886768383		0.2103367192		0.2295973879		0.0828292146		0.0832729269						1.6959333894		0.8868856506		4.7768069212		2.9461960236		2.6148819746

						0.3835090648		0.9229233057		0.4888629344		0.4771547041		0.4173302014				7.1847356426		9.169246382		10.1312829414		7.3698851123		4.8032408945				0.8186758764		0.4005013239		0.594515695		0.3263683968		0.8031513154														0.0512947878		0.2367721728		0.1676078934		0.2240436581		0.3108488502						1.8312809641		4.1163332729		2.9731812966		0.5688126227		2.9478287735

						0.9100928418		1.138365536		0.2975459338		0.4481217018		0.7950437454				1.6758200913		3.3687033869		0.4040545268		1.101752328		6.7870842018				1.1537968024		0.2661570116		0.1631390425		0.611462401		0.782494241														0.1654371431		0.3238011361		0.1193135853		0.1510917077		0.1886977697						3.4465768066		3.219578873		0.9971323697		1.7779061645		2.8921486703





图

		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.2804491789		0.2804491789		0.3383149549		0.3383149549		0.3835090648		0.3835090648		0.9100928418		0.9100928418

		0		0		0		0		0.2580956982		0.2580956982		0.2991107686		0.2991107686		0.9229233057		0.9229233057		1.138365536		1.138365536

		0		0		0		0		0.5478951982		0.5478951982		0.8916917281		0.8916917281		0.4888629344		0.4888629344		0.2975459338		0.2975459338

		0		0		0		0		0.2839311001		0.2839311001		0.6632173027		0.6632173027		0.4771547041		0.4771547041		0.4481217018		0.4481217018

		0		0		0		0		0.0854402102		0.0854402102		0.8892801923		0.8892801923		0.4173302014		0.4173302014		0.7950437454		0.7950437454
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		0		0		0		0		NaN		NaN		5.0065525941		5.0065525941		7.1847356426		7.1847356426		1.6758200913		1.6758200913

		0		0		0		0		8.5728289772		8.5728289772		0.5500323579		0.5500323579		9.169246382		9.169246382		3.3687033869		3.3687033869

		0		0		0		0		4.4284061937		4.4284061937		3.3824512747		3.3824512747		10.1312829414		10.1312829414		0.4040545268		0.4040545268

		0		0		0		0		2.6265050903		2.6265050903		4.3969670086		4.3969670086		7.3698851123		7.3698851123		1.101752328		1.101752328

		0		0		0		0		7.9889440248		7.9889440248		2.7103071617		2.7103071617		4.8032408945		4.8032408945		6.7870842018		6.7870842018

		0								4.0077861504		4.0077861504
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		0		0		0		0		NaN		NaN		1.1317962103		1.1317962103		0.8186758764		0.8186758764		1.1537968024		1.1537968024

		0		0		0		0		3.1262632486		3.1262632486		0.126043289		0.126043289		0.4005013239		0.4005013239		0.2661570116		0.2661570116

		0		0		0		0		2.4970522088		2.4970522088		0.9004599702		0.9004599702		0.594515695		0.594515695		0.1631390425		0.1631390425

		0		0		0		0		2.7174202811		2.7174202811		1.84762209		1.84762209		0.3263683968		0.3263683968		0.611462401		0.611462401

		0		0		0		0		1.2102270752		1.2102270752		0.8707282362		0.8707282362		0.8031513154		0.8031513154		0.782494241		0.782494241

		0								0.5731288357		0.5731288357
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.082556139		0.082556139		0.0886768383		0.0886768383		0.0512947878		0.0512947878		0.1654371431		0.1654371431

		0		0		0		0		0.1230156264		0.1230156264		0.2103367192		0.2103367192		0.2367721728		0.2367721728		0.3238011361		0.3238011361

		0		0		0		0		0.1607055915		0.1607055915		0.2295973879		0.2295973879		0.1676078934		0.1676078934		0.1193135853		0.1193135853

		0		0		0		0		0.11666073		0.11666073		0.0828292146		0.0828292146		0.2240436581		0.2240436581		0.1510917077		0.1510917077

		0		0		0		0		0.2124980716		0.2124980716		0.0832729269		0.0832729269		0.3108488502		0.3108488502		0.1886977697		0.1886977697
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		1.2367517033		1.2367517033		1.6959333894		1.6959333894		1.8312809641		1.8312809641		3.4465768066		3.4465768066

		0		0		0		0		1.3484322447		1.3484322447		0.8868856506		0.8868856506		4.1163332729		4.1163332729		3.219578873		3.219578873

		0		0		0		0		2.2845089637		2.2845089637		4.7768069212		4.7768069212		2.9731812966		2.9731812966		0.9971323697		0.9971323697

		0		0		0		0		0.5235447073		0.5235447073		2.9461960236		2.9461960236		0.5688126227		0.5688126227		1.7779061645		1.7779061645

		0		0		0		0		0.3051052766		0.3051052766		2.6148819746		2.6148819746		2.9478287735		2.9478287735		2.8921486703		2.8921486703
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y = 0.22x + 5.08
r= 0.693

3.0889467009

7.8483022746

9.956510359

11.6941779682

3.2759143541

15.3875723861

17.0785228098

23.2851850111

2.334655478
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7.3183761712

7.7089825878
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12.0424645771



关系

		

				无机磷加入量		Bp		P浓度		有效磷				有效磷与微生物量磷

				0		3.09		8.84		2.52																														1.27		2.47

				20		7.85		24.11		16.12																														3.0889467009		2.52

				40		9.96		29.78		30.72																														7.8483022746		16.12

				80		11.69		32.51		59.92																														9.956510359		30.72

				0		3.28		9.97		2.78																														11.6941779682		59.92

				20		15.39		57.97		12.15																														3.2759143541		2.78

				40		17.08		63.64		25.67																														15.3875723861		12.15

				80		23.29		79.97		49.54																														17.0785228098		25.67

				0		2.33		11.55		2.02																														23.2851850111		49.54

				20		11.65		52.21		11.50																														2.334655478		2.02

				40		12.34		53.11		19.05																														11.648711979		11.50

				80		14.29		65.49		41.70																														12.341186573		19.05

				0		3.42		14.27		2.27																														14.2915861762		41.70

				20		7.32		33.00		19.77				有效磷与微生物量磷浓度																										3.4187832897		2.27

				40		7.71		28.47		24.59																														7.3183761712		19.77

				80		10.79		39.99		40.83																														7.7089825878		24.59

				0		4.01		15.79		2.31																														10.7906166732		40.83

				20		10.58		41.39		24.82																														4.0094602431		2.31

				40		11.82		45.25		23.81																														10.5757334487		24.82

				80		12.04		47.05		29.92																														11.8153252031		23.81

																																								12.0424645771		29.92
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y = 0.22x + 5.08
r= 0.693



		



y = 0.73x + 21.58
r = 0.592
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y = 0.73x + 21.58
r = 0.592
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57.96582446

63.6387990786

79.9718308833

11.5527174397

52.2086507788

53.1145878816

65.4865333411

14.2697186519

33.0038763091

28.4698816594

39.9858675426

15.790973413

41.3945830748

45.2494535649

47.0535696441



关系

		

				无机磷加入量		Bp		P浓度		有效磷				有效磷与微生物量磷

				0		3.09		8.84		2.52																														1.27		2.47

				20		7.85		24.11		16.12																														3.0889467009		2.52

				40		9.96		29.78		30.72																														7.8483022746		16.12

				80		11.69		32.51		59.92																														9.956510359		30.72

				0		3.28		9.97		2.78																														11.6941779682		59.92

				20		15.39		57.97		12.15																														3.2759143541		2.78

				40		17.08		63.64		25.67																														15.3875723861		12.15

				80		23.29		79.97		49.54																														17.0785228098		25.67

				0		2.33		11.55		2.02																														23.2851850111		49.54

				20		11.65		52.21		11.50																														2.334655478		2.02

				40		12.34		53.11		19.05																														11.648711979		11.50

				80		14.29		65.49		41.70																														12.341186573		19.05

				0		3.42		14.27		2.27																														14.2915861762		41.70

				20		7.32		33.00		19.77				有效磷与微生物量磷浓度																										3.4187832897		2.27

				40		7.71		28.47		24.59																														7.3183761712		19.77

				80		10.79		39.99		40.83																														7.7089825878		24.59

				0		4.01		15.79		2.31																														10.7906166732		40.83

				20		10.58		41.39		24.82																														4.0094602431		2.31

				40		11.82		45.25		23.81																														10.5757334487		24.82

				80		12.04		47.05		29.92																														11.8153252031		23.81

																																								12.0424645771		29.92





关系

		



y = 0.22x + 5.08
r= 0.693



		



y = 0.73x + 21.58
r = 0.592
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		2		2		2		2		1.2367517033		1.2367517033		1.6959333894		1.6959333894		1.8312809641		1.8312809641		3.4465768066		3.4465768066

		6		6		6		6		1.3484322447		1.3484322447		0.8868856506		0.8868856506		4.1163332729		4.1163332729		3.219578873		3.219578873

		12		12		12		12		2.2845089637		2.2845089637		4.7768069212		4.7768069212		2.9731812966		2.9731812966		0.9971323697		0.9971323697

		18		18		18		18		0.5235447073		0.5235447073		2.9461960236		2.9461960236		0.5688126227		0.5688126227		1.7779061645		1.7779061645

		30		30		30		30		0.3051052766		0.3051052766		2.6148819746		2.6148819746		2.9478287735		2.9478287735		2.8921486703		2.8921486703
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图

		

		Bp												Bc												C/P																		Olsen-P																				微生物量磷浓度

		处理		时间										处理		时间										处理		时间																				天数		0		2		6		12		18		30				0		2		6		12		18		30

				0		2		6		12		18		30		0		2		6		12		18		30		0		2		6		12		18		30										0		2.47		2.52		2.78		2.02		2.27		2.31				4.7782580852		8.8433694497		9.972159988		11.5527174397		14.2697186519		15.790973413

		0		1.27		3.0889467009		3.2759143541		2.334655478		3.4187832897		4.0094602431		124.92		131.3145754194		114.8570484124		111.4841233495		112.5691992329		119.4585210743		67.7352417286		43.2714165842		38.2533442078		41.6777868373		33.0256241557		29.7859831027										20				16.12		12.15		11.50		19.77		24.82						24.1079043127		57.96582446		52.2086507788		33.0038763091		41.3945830748

		20				7.8483022746		15.3875723861		11.648711979		7.3183761712		10.5757334487				134.6522310408		124.750099381		112.5542214854		119.52298527		127.6641562578				17.2359664225		8.112082875		9.7945051065		16.6474870666		12.2171001872										40				30.72		25.67		19.05		24.59		23.81						29.781742977		63.6387990786		53.1145878816		28.4698816594		45.2494535649

		40				9.956510359		17.0785228098		12.341186573		7.7089825878		11.8153252031				140.5830141383		136.871057931		116.7782670458		127.2384411099		131.3020697598				14.1480442694		6.9860131444		9.4427727137		16.521713761		11.1685377895										80				59.92		49.54		41.70		40.83		29.92						32.5087897408		79.9718308833		65.4865333411		39.9858675426		47.0535696441

		80				11.6941779682		23.2851850111		14.2915861762		10.7906166732		12.0424645771				140.4265365019		142.420737497		126.2482842192		138.555456842		134.8803121445				12.1869639044		6.1392551829		8.8404806137		12.890796949		11.2766937159

		标准误				0.2804491789		0.2580956982		0.5478951982		0.2839311001		0.0854402102				8.5728289772		4.4284061937		2.6265050903		7.9889440248		4.0077861504				3.1262632486		2.4970522088		2.7174202811		1.2102270752		0.5731288357														0.082556139		0.1230156264		0.1607055915		0.11666073		0.2124980716						1.2367517033		1.3484322447		2.2845089637		0.5235447073		0.3051052766

						0.3383149549		0.2991107686		0.8916917281		0.6632173027		0.8892801923				5.0065525941		0.5500323579		3.3824512747		4.3969670086		2.7103071617				1.1317962103		0.126043289		0.9004599702		1.84762209		0.8707282362														0.0886768383		0.2103367192		0.2295973879		0.0828292146		0.0832729269						1.6959333894		0.8868856506		4.7768069212		2.9461960236		2.6148819746

						0.3835090648		0.9229233057		0.4888629344		0.4771547041		0.4173302014				7.1847356426		9.169246382		10.1312829414		7.3698851123		4.8032408945				0.8186758764		0.4005013239		0.594515695		0.3263683968		0.8031513154														0.0512947878		0.2367721728		0.1676078934		0.2240436581		0.3108488502						1.8312809641		4.1163332729		2.9731812966		0.5688126227		2.9478287735

						0.9100928418		1.138365536		0.2975459338		0.4481217018		0.7950437454				1.6758200913		3.3687033869		0.4040545268		1.101752328		6.7870842018				1.1537968024		0.2661570116		0.1631390425		0.611462401		0.782494241														0.1654371431		0.3238011361		0.1193135853		0.1510917077		0.1886977697						3.4465768066		3.219578873		0.9971323697		1.7779061645		2.8921486703





图

		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.2804491789		0.2804491789		0.3383149549		0.3383149549		0.3835090648		0.3835090648		0.9100928418		0.9100928418

		0		0		0		0		0.2580956982		0.2580956982		0.2991107686		0.2991107686		0.9229233057		0.9229233057		1.138365536		1.138365536

		0		0		0		0		0.5478951982		0.5478951982		0.8916917281		0.8916917281		0.4888629344		0.4888629344		0.2975459338		0.2975459338

		0		0		0		0		0.2839311001		0.2839311001		0.6632173027		0.6632173027		0.4771547041		0.4771547041		0.4481217018		0.4481217018

		0		0		0		0		0.0854402102		0.0854402102		0.8892801923		0.8892801923		0.4173302014		0.4173302014		0.7950437454		0.7950437454
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		0		0		0		0		NaN		NaN		5.0065525941		5.0065525941		7.1847356426		7.1847356426		1.6758200913		1.6758200913

		0		0		0		0		8.5728289772		8.5728289772		0.5500323579		0.5500323579		9.169246382		9.169246382		3.3687033869		3.3687033869

		0		0		0		0		4.4284061937		4.4284061937		3.3824512747		3.3824512747		10.1312829414		10.1312829414		0.4040545268		0.4040545268

		0		0		0		0		2.6265050903		2.6265050903		4.3969670086		4.3969670086		7.3698851123		7.3698851123		1.101752328		1.101752328

		0		0		0		0		7.9889440248		7.9889440248		2.7103071617		2.7103071617		4.8032408945		4.8032408945		6.7870842018		6.7870842018

		0								4.0077861504		4.0077861504
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		0		0		0		0		NaN		NaN		1.1317962103		1.1317962103		0.8186758764		0.8186758764		1.1537968024		1.1537968024

		0		0		0		0		3.1262632486		3.1262632486		0.126043289		0.126043289		0.4005013239		0.4005013239		0.2661570116		0.2661570116

		0		0		0		0		2.4970522088		2.4970522088		0.9004599702		0.9004599702		0.594515695		0.594515695		0.1631390425		0.1631390425

		0		0		0		0		2.7174202811		2.7174202811		1.84762209		1.84762209		0.3263683968		0.3263683968		0.611462401		0.611462401

		0		0		0		0		1.2102270752		1.2102270752		0.8707282362		0.8707282362		0.8031513154		0.8031513154		0.782494241		0.782494241

		0								0.5731288357		0.5731288357
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.082556139		0.082556139		0.0886768383		0.0886768383		0.0512947878		0.0512947878		0.1654371431		0.1654371431

		0		0		0		0		0.1230156264		0.1230156264		0.2103367192		0.2103367192		0.2367721728		0.2367721728		0.3238011361		0.3238011361

		0		0		0		0		0.1607055915		0.1607055915		0.2295973879		0.2295973879		0.1676078934		0.1676078934		0.1193135853		0.1193135853

		0		0		0		0		0.11666073		0.11666073		0.0828292146		0.0828292146		0.2240436581		0.2240436581		0.1510917077		0.1510917077

		0		0		0		0		0.2124980716		0.2124980716		0.0832729269		0.0832729269		0.3108488502		0.3108488502		0.1886977697		0.1886977697
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		1.2367517033		1.2367517033		1.6959333894		1.6959333894		1.8312809641		1.8312809641		3.4465768066		3.4465768066

		0		0		0		0		1.3484322447		1.3484322447		0.8868856506		0.8868856506		4.1163332729		4.1163332729		3.219578873		3.219578873

		0		0		0		0		2.2845089637		2.2845089637		4.7768069212		4.7768069212		2.9731812966		2.9731812966		0.9971323697		0.9971323697

		0		0		0		0		0.5235447073		0.5235447073		2.9461960236		2.9461960236		0.5688126227		0.5688126227		1.7779061645		1.7779061645

		0		0		0		0		0.3051052766		0.3051052766		2.6148819746		2.6148819746		2.9478287735		2.9478287735		2.8921486703		2.8921486703
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_1230280705.xls
Chart3

		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		2		2		2		2		0.082556139		0.082556139		0.0886768383		0.0886768383		0.0512947878		0.0512947878		0.1654371431		0.1654371431

		6		6		6		6		0.1230156264		0.1230156264		0.2103367192		0.2103367192		0.2367721728		0.2367721728		0.3238011361		0.3238011361

		12		12		12		12		0.1607055915		0.1607055915		0.2295973879		0.2295973879		0.1676078934		0.1676078934		0.1193135853		0.1193135853

		18		18		18		18		0.11666073		0.11666073		0.0828292146		0.0828292146		0.2240436581		0.2240436581		0.1510917077		0.1510917077

		30		30		30		30		0.2124980716		0.2124980716		0.0832729269		0.0832729269		0.3108488502		0.3108488502		0.1886977697		0.1886977697
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19.0462
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19.7717646522

24.5878434968

40.8324269889
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24.8231347073
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图

		

		Bp												Bc												C/P																		Olsen-P																				微生物量磷浓度

		处理		时间										处理		时间										处理		时间																				天数		0		2		6		12		18		30				0		2		6		12		18		30

				0		2		6		12		18		30		0		2		6		12		18		30		0		2		6		12		18		30										0		2.47		2.52		2.78		2.02		2.27		2.31				4.7782580852		8.8433694497		9.972159988		11.5527174397		14.2697186519		15.790973413

		0		1.27		3.0889467009		3.2759143541		2.334655478		3.4187832897		4.0094602431		124.92		131.3145754194		114.8570484124		111.4841233495		112.5691992329		119.4585210743		67.7352417286		43.2714165842		38.2533442078		41.6777868373		33.0256241557		29.7859831027										20				16.12		12.15		11.50		19.77		24.82						24.1079043127		57.96582446		52.2086507788		33.0038763091		41.3945830748

		20				7.8483022746		15.3875723861		11.648711979		7.3183761712		10.5757334487				134.6522310408		124.750099381		112.5542214854		119.52298527		127.6641562578				17.2359664225		8.112082875		9.7945051065		16.6474870666		12.2171001872										40				30.72		25.67		19.05		24.59		23.81						29.781742977		63.6387990786		53.1145878816		28.4698816594		45.2494535649

		40				9.956510359		17.0785228098		12.341186573		7.7089825878		11.8153252031				140.5830141383		136.871057931		116.7782670458		127.2384411099		131.3020697598				14.1480442694		6.9860131444		9.4427727137		16.521713761		11.1685377895										80				59.92		49.54		41.70		40.83		29.92						32.5087897408		79.9718308833		65.4865333411		39.9858675426		47.0535696441

		80				11.6941779682		23.2851850111		14.2915861762		10.7906166732		12.0424645771				140.4265365019		142.420737497		126.2482842192		138.555456842		134.8803121445				12.1869639044		6.1392551829		8.8404806137		12.890796949		11.2766937159

		标准误				0.2804491789		0.2580956982		0.5478951982		0.2839311001		0.0854402102				8.5728289772		4.4284061937		2.6265050903		7.9889440248		4.0077861504				3.1262632486		2.4970522088		2.7174202811		1.2102270752		0.5731288357														0.082556139		0.1230156264		0.1607055915		0.11666073		0.2124980716						1.2367517033		1.3484322447		2.2845089637		0.5235447073		0.3051052766

						0.3383149549		0.2991107686		0.8916917281		0.6632173027		0.8892801923				5.0065525941		0.5500323579		3.3824512747		4.3969670086		2.7103071617				1.1317962103		0.126043289		0.9004599702		1.84762209		0.8707282362														0.0886768383		0.2103367192		0.2295973879		0.0828292146		0.0832729269						1.6959333894		0.8868856506		4.7768069212		2.9461960236		2.6148819746

						0.3835090648		0.9229233057		0.4888629344		0.4771547041		0.4173302014				7.1847356426		9.169246382		10.1312829414		7.3698851123		4.8032408945				0.8186758764		0.4005013239		0.594515695		0.3263683968		0.8031513154														0.0512947878		0.2367721728		0.1676078934		0.2240436581		0.3108488502						1.8312809641		4.1163332729		2.9731812966		0.5688126227		2.9478287735

						0.9100928418		1.138365536		0.2975459338		0.4481217018		0.7950437454				1.6758200913		3.3687033869		0.4040545268		1.101752328		6.7870842018				1.1537968024		0.2661570116		0.1631390425		0.611462401		0.782494241														0.1654371431		0.3238011361		0.1193135853		0.1510917077		0.1886977697						3.4465768066		3.219578873		0.9971323697		1.7779061645		2.8921486703





图

		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.2804491789		0.2804491789		0.3383149549		0.3383149549		0.3835090648		0.3835090648		0.9100928418		0.9100928418

		0		0		0		0		0.2580956982		0.2580956982		0.2991107686		0.2991107686		0.9229233057		0.9229233057		1.138365536		1.138365536

		0		0		0		0		0.5478951982		0.5478951982		0.8916917281		0.8916917281		0.4888629344		0.4888629344		0.2975459338		0.2975459338

		0		0		0		0		0.2839311001		0.2839311001		0.6632173027		0.6632173027		0.4771547041		0.4771547041		0.4481217018		0.4481217018

		0		0		0		0		0.0854402102		0.0854402102		0.8892801923		0.8892801923		0.4173302014		0.4173302014		0.7950437454		0.7950437454
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		0		0		0		0		NaN		NaN		5.0065525941		5.0065525941		7.1847356426		7.1847356426		1.6758200913		1.6758200913

		0		0		0		0		8.5728289772		8.5728289772		0.5500323579		0.5500323579		9.169246382		9.169246382		3.3687033869		3.3687033869

		0		0		0		0		4.4284061937		4.4284061937		3.3824512747		3.3824512747		10.1312829414		10.1312829414		0.4040545268		0.4040545268

		0		0		0		0		2.6265050903		2.6265050903		4.3969670086		4.3969670086		7.3698851123		7.3698851123		1.101752328		1.101752328

		0		0		0		0		7.9889440248		7.9889440248		2.7103071617		2.7103071617		4.8032408945		4.8032408945		6.7870842018		6.7870842018

		0								4.0077861504		4.0077861504
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		0		0		0		0		NaN		NaN		1.1317962103		1.1317962103		0.8186758764		0.8186758764		1.1537968024		1.1537968024

		0		0		0		0		3.1262632486		3.1262632486		0.126043289		0.126043289		0.4005013239		0.4005013239		0.2661570116		0.2661570116

		0		0		0		0		2.4970522088		2.4970522088		0.9004599702		0.9004599702		0.594515695		0.594515695		0.1631390425		0.1631390425

		0		0		0		0		2.7174202811		2.7174202811		1.84762209		1.84762209		0.3263683968		0.3263683968		0.611462401		0.611462401

		0		0		0		0		1.2102270752		1.2102270752		0.8707282362		0.8707282362		0.8031513154		0.8031513154		0.782494241		0.782494241

		0								0.5731288357		0.5731288357
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.082556139		0.082556139		0.0886768383		0.0886768383		0.0512947878		0.0512947878		0.1654371431		0.1654371431

		0		0		0		0		0.1230156264		0.1230156264		0.2103367192		0.2103367192		0.2367721728		0.2367721728		0.3238011361		0.3238011361

		0		0		0		0		0.1607055915		0.1607055915		0.2295973879		0.2295973879		0.1676078934		0.1676078934		0.1193135853		0.1193135853

		0		0		0		0		0.11666073		0.11666073		0.0828292146		0.0828292146		0.2240436581		0.2240436581		0.1510917077		0.1510917077

		0		0		0		0		0.2124980716		0.2124980716		0.0832729269		0.0832729269		0.3108488502		0.3108488502		0.1886977697		0.1886977697
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		1.2367517033		1.2367517033		1.6959333894		1.6959333894		1.8312809641		1.8312809641		3.4465768066		3.4465768066

		0		0		0		0		1.3484322447		1.3484322447		0.8868856506		0.8868856506		4.1163332729		4.1163332729		3.219578873		3.219578873

		0		0		0		0		2.2845089637		2.2845089637		4.7768069212		4.7768069212		2.9731812966		2.9731812966		0.9971323697		0.9971323697

		0		0		0		0		0.5235447073		0.5235447073		2.9461960236		2.9461960236		0.5688126227		0.5688126227		1.7779061645		1.7779061645

		0		0		0		0		0.3051052766		0.3051052766		2.6148819746		2.6148819746		2.9478287735		2.9478287735		2.8921486703		2.8921486703
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Chart3

		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		2		2		2		2		0.2804491789		0.2804491789		0.3383149549		0.3383149549		0.3835090648		0.3835090648		0.9100928418		0.9100928418

		6		6		6		6		0.2580956982		0.2580956982		0.2991107686		0.2991107686		0.9229233057		0.9229233057		1.138365536		1.138365536

		12		12		12		12		0.5478951982		0.5478951982		0.8916917281		0.8916917281		0.4888629344		0.4888629344		0.2975459338		0.2975459338

		18		18		18		18		0.2839311001		0.2839311001		0.6632173027		0.6632173027		0.4771547041		0.4771547041		0.4481217018		0.4481217018

		30		30		30		30		0.0854402102		0.0854402102		0.8892801923		0.8892801923		0.4173302014		0.4173302014		0.7950437454		0.7950437454
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23.2851850111

2.334655478

11.648711979

12.341186573

14.2915861762

3.4187832897

7.3183761712

7.7089825878

10.7906166732

4.0094602431

10.5757334487

11.8153252031

12.0424645771



图

		

		Bp												Bc												C/P																		Olsen-P																				微生物量磷浓度

		处理		时间										处理		时间										处理		时间																				天数		0		2		6		12		18		30				0		2		6		12		18		30

				0		2		6		12		18		30		0		2		6		12		18		30		0		2		6		12		18		30										0		2.47		2.52		2.78		2.02		2.27		2.31				4.7782580852		8.8433694497		9.972159988		11.5527174397		14.2697186519		15.790973413

		0		1.27		3.0889467009		3.2759143541		2.334655478		3.4187832897		4.0094602431		124.92		131.3145754194		114.8570484124		111.4841233495		112.5691992329		119.4585210743		67.7352417286		43.2714165842		38.2533442078		41.6777868373		33.0256241557		29.7859831027										20				16.12		12.15		11.50		19.77		24.82						24.1079043127		57.96582446		52.2086507788		33.0038763091		41.3945830748

		20				7.8483022746		15.3875723861		11.648711979		7.3183761712		10.5757334487				134.6522310408		124.750099381		112.5542214854		119.52298527		127.6641562578				17.2359664225		8.112082875		9.7945051065		16.6474870666		12.2171001872										40				30.72		25.67		19.05		24.59		23.81						29.781742977		63.6387990786		53.1145878816		28.4698816594		45.2494535649

		40				9.956510359		17.0785228098		12.341186573		7.7089825878		11.8153252031				140.5830141383		136.871057931		116.7782670458		127.2384411099		131.3020697598				14.1480442694		6.9860131444		9.4427727137		16.521713761		11.1685377895										80				59.92		49.54		41.70		40.83		29.92						32.5087897408		79.9718308833		65.4865333411		39.9858675426		47.0535696441

		80				11.6941779682		23.2851850111		14.2915861762		10.7906166732		12.0424645771				140.4265365019		142.420737497		126.2482842192		138.555456842		134.8803121445				12.1869639044		6.1392551829		8.8404806137		12.890796949		11.2766937159

		标准误				0.2804491789		0.2580956982		0.5478951982		0.2839311001		0.0854402102				8.5728289772		4.4284061937		2.6265050903		7.9889440248		4.0077861504				3.1262632486		2.4970522088		2.7174202811		1.2102270752		0.5731288357														0.082556139		0.1230156264		0.1607055915		0.11666073		0.2124980716						1.2367517033		1.3484322447		2.2845089637		0.5235447073		0.3051052766

						0.3383149549		0.2991107686		0.8916917281		0.6632173027		0.8892801923				5.0065525941		0.5500323579		3.3824512747		4.3969670086		2.7103071617				1.1317962103		0.126043289		0.9004599702		1.84762209		0.8707282362														0.0886768383		0.2103367192		0.2295973879		0.0828292146		0.0832729269						1.6959333894		0.8868856506		4.7768069212		2.9461960236		2.6148819746

						0.3835090648		0.9229233057		0.4888629344		0.4771547041		0.4173302014				7.1847356426		9.169246382		10.1312829414		7.3698851123		4.8032408945				0.8186758764		0.4005013239		0.594515695		0.3263683968		0.8031513154														0.0512947878		0.2367721728		0.1676078934		0.2240436581		0.3108488502						1.8312809641		4.1163332729		2.9731812966		0.5688126227		2.9478287735

						0.9100928418		1.138365536		0.2975459338		0.4481217018		0.7950437454				1.6758200913		3.3687033869		0.4040545268		1.101752328		6.7870842018				1.1537968024		0.2661570116		0.1631390425		0.611462401		0.782494241														0.1654371431		0.3238011361		0.1193135853		0.1510917077		0.1886977697						3.4465768066		3.219578873		0.9971323697		1.7779061645		2.8921486703





图

		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.2804491789		0.2804491789		0.3383149549		0.3383149549		0.3835090648		0.3835090648		0.9100928418		0.9100928418

		0		0		0		0		0.2580956982		0.2580956982		0.2991107686		0.2991107686		0.9229233057		0.9229233057		1.138365536		1.138365536

		0		0		0		0		0.5478951982		0.5478951982		0.8916917281		0.8916917281		0.4888629344		0.4888629344		0.2975459338		0.2975459338

		0		0		0		0		0.2839311001		0.2839311001		0.6632173027		0.6632173027		0.4771547041		0.4771547041		0.4481217018		0.4481217018

		0		0		0		0		0.0854402102		0.0854402102		0.8892801923		0.8892801923		0.4173302014		0.4173302014		0.7950437454		0.7950437454
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		0		0		0		0		NaN		NaN		5.0065525941		5.0065525941		7.1847356426		7.1847356426		1.6758200913		1.6758200913

		0		0		0		0		8.5728289772		8.5728289772		0.5500323579		0.5500323579		9.169246382		9.169246382		3.3687033869		3.3687033869

		0		0		0		0		4.4284061937		4.4284061937		3.3824512747		3.3824512747		10.1312829414		10.1312829414		0.4040545268		0.4040545268

		0		0		0		0		2.6265050903		2.6265050903		4.3969670086		4.3969670086		7.3698851123		7.3698851123		1.101752328		1.101752328

		0		0		0		0		7.9889440248		7.9889440248		2.7103071617		2.7103071617		4.8032408945		4.8032408945		6.7870842018		6.7870842018

		0								4.0077861504		4.0077861504
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		0		0		0		0		NaN		NaN		1.1317962103		1.1317962103		0.8186758764		0.8186758764		1.1537968024		1.1537968024

		0		0		0		0		3.1262632486		3.1262632486		0.126043289		0.126043289		0.4005013239		0.4005013239		0.2661570116		0.2661570116

		0		0		0		0		2.4970522088		2.4970522088		0.9004599702		0.9004599702		0.594515695		0.594515695		0.1631390425		0.1631390425

		0		0		0		0		2.7174202811		2.7174202811		1.84762209		1.84762209		0.3263683968		0.3263683968		0.611462401		0.611462401

		0		0		0		0		1.2102270752		1.2102270752		0.8707282362		0.8707282362		0.8031513154		0.8031513154		0.782494241		0.782494241

		0								0.5731288357		0.5731288357
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		0.082556139		0.082556139		0.0886768383		0.0886768383		0.0512947878		0.0512947878		0.1654371431		0.1654371431

		0		0		0		0		0.1230156264		0.1230156264		0.2103367192		0.2103367192		0.2367721728		0.2367721728		0.3238011361		0.3238011361

		0		0		0		0		0.1607055915		0.1607055915		0.2295973879		0.2295973879		0.1676078934		0.1676078934		0.1193135853		0.1193135853

		0		0		0		0		0.11666073		0.11666073		0.0828292146		0.0828292146		0.2240436581		0.2240436581		0.1510917077		0.1510917077

		0		0		0		0		0.2124980716		0.2124980716		0.0832729269		0.0832729269		0.3108488502		0.3108488502		0.1886977697		0.1886977697
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		0		0		0		0		NaN		NaN		NaN		NaN		NaN		NaN		NaN		NaN

		0		0		0		0		1.2367517033		1.2367517033		1.6959333894		1.6959333894		1.8312809641		1.8312809641		3.4465768066		3.4465768066

		0		0		0		0		1.3484322447		1.3484322447		0.8868856506		0.8868856506		4.1163332729		4.1163332729		3.219578873		3.219578873

		0		0		0		0		2.2845089637		2.2845089637		4.7768069212		4.7768069212		2.9731812966		2.9731812966		0.9971323697		0.9971323697

		0		0		0		0		0.5235447073		0.5235447073		2.9461960236		2.9461960236		0.5688126227		0.5688126227		1.7779061645		1.7779061645

		0		0		0		0		0.3051052766		0.3051052766		2.6148819746		2.6148819746		2.9478287735		2.9478287735		2.8921486703		2.8921486703
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