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摘 要 　基于长期定位试验，以黔中典型黄壤为研究对象，采用单因素方差分析、可持续性指数、稳定性指数等方法对长期定位试验获取的数据进行分析和比较。通过探讨长期不同施肥处理对黄壤有机碳含量、有机碳平衡量、玉米产量稳定性、可持续性及其相互关系的影响，主要得出：（1）与施化肥和对照处理相比，施用有机肥处理土壤有机碳含量明显升高，按大小排序依次为：M>MNPK>1/2M+1/2NPK>1/4M+3/4NPK；（2）施用有机肥处理黄壤有机碳平衡量为正值，且随有机肥施用量增加而增加，相反，施化肥和对照处理均为负值，大小依次为：MNPK、M> 1/2M+1/2NPK>1/4M+3/4NPK >NPK>NK>NP>N、CK>PK，各处理差异显著；（3）有机肥与化肥配施、有机肥单施及氮磷钾化肥协调施用更有利于提高玉米产量，排序为：MNPK>1/4M+3/4NPK、1/2M+1/2NPK>NPK、M>NP>NK、PK、N>CK；（4）适量有机肥与化肥配施可提高玉米产量稳定性和可持续性（SYI>0.6，CV<0.3），其中，1/4M+3/4NPK处理玉米产量稳定性和持续性最好；（5）玉米年产量与黄壤有机碳平衡量相关度较高，而玉米可持续性、稳定性则主要受有机碳含量影响。综上，有机肥与化肥配施有利于黄壤有机碳含量提升、玉米维持高产稳产。按适量“减肥”原则，以25%有机肥配施75%氮磷钾化肥效果最佳。
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土壤有机碳库是地球陆地生态系统最重要、最活跃的碳库，亦是土壤质量和功能的核心，其在土壤肥力、环境保护和农业可持续发展等相关方面起着极其重要的作用。土壤碳含量由输入碳和输出碳的平衡所决定。土壤有机碳平衡过程较复杂，受气候、植被、土壤属性、地形等自然因素和土地利用变化、耕种及施肥管理措施等人为因素影响。其中，有机碳平衡受土壤性质的直接正向作用，为此，需要强化人为管理，尤其是耕作、施肥方式对土壤有机碳平衡过程的影响，从而利于有机碳平衡向更优化方向发展[1]。根据联合国粮农组织（FAO）报告，农业是第二大温室气体来源，每年排放CO2 6.1 Gt，大约占全球温室气体10%~12%[2]。保护性耕作、合理施肥和不同轮作制度等农业生产技术均能不同程度减少温室气体排放，提高土壤有机碳固存量和作物产量[3-4]。
Pan等[5]通过研究中国土壤有机质含量与维持谷类产量和产量稳定性关系发现，受地形、气候、农田管理措施等条件影响，有机质含量与作物产量表现为直接显著相关、曲线相关模型和无显著相关关系。但也有较多研究明确作物产量随土壤有机碳含量升高而增加[6-7]。土壤与产量关系因受多因素影响而较复杂，为此，针对不同土壤类型，需开展相关深入研究。产量可持续性指数（Sustainable yield index，SYI）及变异系数（Coefficient of variation，CV）是可用来衡量系统持续生产的重要参数[8-11]。目前国内外关于作物可持续性研究较多，通过SYI指数及CV指数，对全国范围[9]及某一地带性土壤[10-13]作物产量可持续性和土壤可持续性研究发现，较长期不施肥或施用化肥相比，化肥配施有机肥可使作物高产稳产，且系统可保持持续生产力。
黄壤是中国南方山区重要土壤类型之一，主要分布于贵州、四川两省以及云南、广西等地，尤以贵州分布最为广泛。全国25.3%的黄壤集中分布在贵州，其面积分别占贵州国土面积和土壤面积的41.9%和46.4%[14]，是贵州主要的农业土壤类型，在农业生产中发挥着重要的作用。玉米在我国栽培历史悠久，是仅次于水稻和小麦的第三大粮食作物。根据最新数据显示，贵州省2014年度玉米播种面积高达772.0×103 hm2，2003年～2014年平均播种面积764.0×103  hm2，高出水稻和小麦，是贵州省播种面积最广泛的粮食作物[15]。但受黄壤黏、酸、瘦、瘠特点影响，地区农田生产力和农业发展受到严重制约。近年来，有关黄壤培肥、改良等相关研究较多，主要集中在通过合理施肥措施以提高肥效和作物产量等方面[16]，鲜有关于黄壤有机碳含量与作物产量可持续性关系方面研究报道，亦很少通过土壤有机碳与作物产量关系来因地制宜确定合理施肥量。为此，本研究基于黄壤肥力与肥效长期定位试验，探讨长期不同施肥处理下黄壤有机碳含量、平衡量变化特征，其对作物产量稳定性和可持续性影响机制及其相互关系，明确土壤有机碳与作物产量的关系，研究结果将为黄壤地区地力培肥、作物产量提升、农业可持续性发展、农田增汇减排等提供重要理论依据。
1 材料与方法
1.1 研究区概况
试验点位于贵州省贵阳市花溪区省农科院内（106°07′ E，26°11′ N），地处黔中黄壤丘陵区，平均海拔1 071 m，年均气温15.3 ℃，年均日照时数1 354 h，相对湿度75.5%，全年无霜期270 d，年降雨量1 100 ~ 1 200 mm。土壤类型为黄壤，成土母质为三叠系灰岩与砂页岩风化物。
1.2 试验设计
黄壤肥力与肥效长期试验始于1995年，初始土壤pH为6.7，有机质43.6 g kg-1，全氮2.05 g kg-1，全磷0.99 g kg-1，全钾10.7 g kg-1。种植制度为一年一季玉米。试验采用大区对比试验，小区面积340 m2。共设置12个处理，本文选取其中10个处理，分别为：减量有机肥+减量氮磷钾肥（1/4M+3/4NPK）、中量有机肥+中量氮磷钾肥（1/2M+1/2NPK）、全量有机肥（M）、对照（CK）、全量有机肥+全量氮磷钾肥（MNPK）、全量氮磷钾肥（NPK）、偏施氮钾肥（NK）、偏施氮肥（N）、偏施氮磷肥（NP）和偏施磷钾肥（PK）。化肥类型为尿素（N 46%）、普钙（P2O5 16%）、氯化钾（K2O 60%）。试验用有机肥为牛厩肥（年平均养分含量C 10.4%、N 2.7 g kg-1、P2O5 1.3 g kg-1、K2O 6 g kg-1），年均施入122.2 t hm-2，每年按照有机肥养分含量来调节化学氮肥施用量，除PK、CK处理不施用氮肥，MNPK氮肥施用量翻倍，其余施氮小区氮素施用量相同，N年施入量为 330 kg hm-2。每年春季在玉米播种前施氮磷钾肥或配施有机肥作基肥，通过翻耕，均匀施入土壤，翻耕深度20 cm左右。在玉米生长期（苗期和喇叭口期）追施2次氮肥（尿素），冬季不施肥。各处理具体施肥方案如表1。
表1 各处理纯养分施用量
Table 1 Net nutrient application rate relative to treatment
	处理
Treatment
	N


	P2O5
（kg hm-2 a-1）
	K2O


	1/4M+3/4NPK
	330
	164
	307

	1/2M+1/2NPK
	330
	162
	449

	M
	330
	159
	733

	CK
	0
	0
	0

	MNPK
	660
	324
	898

	NPK
	330
	165
	165

	NK
	330
	0
	165

	N
	330
	0
	0

	NP
	330
	165
	0

	PK
	0
	165
	165


1.3 样品采集与分析

土壤样品（耕层0~20 cm）于每年玉米收获后采用“S”形采样法，在每个小区按上、中、下3个部分共采集15个样点，分别混合均匀，去除根系带回风干研磨备用。植株样品于玉米成熟期剔除边行植株后，与土壤样品采集方式相同，在每部分中间人工收获两行，收获后的玉米秸秆和籽粒均在70 ℃条件下烘干48 h后称量，计算玉米茎、叶生物产量和籽粒产量，籽粒水分控制在12.0%以下。试验初期由于人员及经费等问题致使部分年份土样不齐，因此本文选取10个处理近11年（2004~2014年）土壤和植株样品，分别分析测定了土壤有机碳（SOC）、土壤有机碳平衡量及玉米产量（籽粒产量+秸秆产量）等指标。
土壤有机碳测定采用重铬酸钾容量法[17]（有机质×0.58，0.58为国际上采用的碳含量转化系数）。有机碳平衡量=籽粒产量×0.4×0.43+有机肥用量×0.18/1.724-土壤有机碳含量×0.045式中，有机碳投入量主要包括根茬投入量（籽粒产量×0.4×0.43）和有机肥用量，有机碳矿化量（土壤有机碳含量×0.045）为有机碳主要支出量。0.4为籽粒产量与根茬生物量换算系数[18]，0.43为玉米秸秆有机碳含量、0.18为有机肥中平均有机质含量、1.724为有机质与有机碳转化系数（100/58）、0.045为有机碳矿化系数[19]。产量稳定性用统计学中变异系数（CV）表示，用来衡量同一品种作物在不同年份平均产量间的变异程度，其值越小，说明产量稳定性越高，计算方法如下：[image: image2.png]


（式中：[image: image4.png]


—平均产量；[image: image6.png]


—标准差）[11]；产量可持续性指数—是衡量生态系统是否能持续生产的参数（SYI），其值越大，表明可持续性越好，计算方法如下：[image: image8.png]


（式中：[image: image10.png]


—试验点最高产量；其余指标同上式）[11]。
1.4 数据处理
采用软件Excel 2010和SPSS 19.0进行数据分析和图表处理。
2 结果
2.1 长期不同施肥对黄壤有机碳含量的影响
  长期不同施肥处理下，土壤有机碳含量变化有显著差异，施有机肥处理明显高于施化肥处理。有机肥处理黄壤有机碳含量较高（25.33~28.65 g kg-1），变化幅度较大，以M处理最高，平均达到28.65 g kg-1，1/4M+3/4NPK处理略低（25.33 g kg-1），各处理高出CK（22.23 g kg-1）14%~29%，处理间差异显著，且土壤有机碳含量随有机肥施用量增加而增加；相比2004年，除CK外，其余各处理近三年有机碳含量均值有不同程度升高（8%~55%）。相反，施用化肥各处理土壤有机碳含量较低（21.15~24.08 g kg-1），数据波动较平缓。其中，PK处理略高于CK，其余处理差异不显著；相比2004年，近三年各处理土壤有机碳平均含量明显降低（5%~16%），以PK、NPK、CK处理降低较多，N处理较少。（图1，表2）
施有机肥处理黄壤有机碳平衡量与化肥处理差异较大（表2）。有机肥处理土壤有机碳平衡量均为正值，且各处理差异显著（p<0.05）。其中，MNPK处理土壤有机碳平衡量最高，平均达到11 003 kg hm-2（变化范围7 331~11 722 kg hm-2），其次为M处理，平均达到10 661 kg hm-2，1/2M+1/2NPK、1/4M+3/4NPK处理较MNPK和M处理有明显降低，平均为4 798 kg hm-2和1 835 kg hm-2，CK为-1 505 kg hm-2。施化肥处理中，以NPK处理土壤有机碳平衡量最高，平均为-1 030 kg hm-2，PK最低，为-1 619 kg hm-2，除NPK外，其余处理间差异不明显（-1 619~-1 223 kg hm-2）。其中，施氮处理（NPK，NK、NP、N）土壤有机碳平衡量高于无氮处理（PK、CK）。可见，有机肥与化肥配施或氮磷钾肥协调施用有助于黄壤有机碳积累且氮素对黄壤有机碳平衡起着重要作用。
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图1 不同处理下黄壤有机碳含量变化
Fig.1 SOC content in yellow soil relative to treatment
表2 长期不同施肥处理黄壤有机碳含量、有机碳平衡量差异性分析
Table 2 ANOVA of SOC content and SOC balance in yellow soil relative to fertilization treatment
	处理

Treatment
	有机碳含量（A±S）

SOC content
	有机碳平衡量（A±S）

SOC balance 

	
	（g kg-1）
	（kg hm-2）

	1/4M+3/4NPK
	25.33±2.36cd
	1835±334b

	1/2M＋1/2NPK
	26.32±3.06cde
	4798±715c

	M
	28.65±3.83e
	10661±1208d

	CK
	22.23±2.44ab
	-1505±213a

	MNPK
	27.62±2.44de
	11003±1244d

	NPK
	21.15±2.36a
	-1030±428a

	NK
	21.88±2.58ab
	-1223±297a

	N
	22.31±2.61ab
	-1415±479a

	NP
	22.90±2.11ab
	-1359±525a

	PK
	24.08±2.89bc
	-1619±345a


注：表中差异性为不同施肥处理间比较，不同小写字母表示P<0.05水平差异显著，下同。Note: Differentiation in the table means difference between treatments, and different lowercase letters means difference at 5% significant level. The same below.
2.2 长期不同施肥对玉米产量的影响
由不同处理11年平均产量变化知，有机肥处理产量较高，且各处理间差异显著。其中，MNPK处理产量最高，平均达17 837 kg hm-2，1/4M+3/4NPK、1/2M+1/2NPK、NPK和M处理产量差异不明显，平均在13 949~15 071 kg hm-2范围之间。偏施、单施化肥处理NP、NK、PK、N玉米产量较接近，平均在10 965~12 042 kg hm-2之间。各施肥处理均明显提高了玉米产量，较CK增幅38%~125%。通过不同施肥处理玉米产量随时间变化趋势知，2004、2009、2010及2013年各处理产量较高，这可能与土壤养分含量及当年较高的降雨量有关[20]。CK处理产量较低，变化集中在4 000~8 000 kg hm-2范围内，总体看来，玉米产量随时间推移呈上升趋势，增加速率为500.8 kg hm-2 a-1。1/4M+3/4NPK、M、MNPK、NPK和PK处理，玉米产量随时间呈明显增加趋势，年增加速率按大小排序依次为：MNPK>M>1/4M+3/4NPK>NPK>PK，可见，施有机肥处理玉米产量明显高于化肥处理。1/2M+1/2NPK、NK和NP处理玉米产量年际变化较小，波动较稳定，但相比仍以有机肥处理产量略高。施N处理产量逐年降低，降低速率为391.1 kg hm-2 a-1。可见，长期不同施肥处理玉米产量存在显著差异，单施有机肥、有机肥与化肥配施及氮磷钾肥协调施用更有利于增加作物产量，相反，化肥偏施和CK处理产量较低。（表3）    
表3 长期不同施肥处理玉米产量变化
 Table 3 Maize yield relative to fertilization treatment
	    处理
	玉米产量（A±S）
	拟合方程
	相关系数R2

	Treatment
	Maize yield
	Fitted equation
	Correlation coefficient

	
	（kg hm-2）
	
	

	1/4M+3/4NPK
	15071±2256d
	y = 361.47x - 711115
	0.2823

	1/2M＋1/2NPK
	15028±3057d
	y = -11.851x + 38841
	0.0002

	M
	13949±3042cd
	y = 432.26x - 854460
	0.2221

	CK
	7938±2795a
	y = 500.81x - 998197
	0.3531

	MNPK
	17837±3676e
	y = 631.52x - 1E+06
	0.3247

	NPK
	14615±3004cd
	y = 171.57x - 330061
	0.0359

	NK
	11136±2860b
	y = 26.36x - 41820
	0.0009

	N
	10965±2848b
	y = -391.08x+796640
	0.2075

	NP
	12042±2340bc
	y = 27.178x-42558
	0.0014

	PK
	11089±2412b
	y = 135.15x-260487
	0.0322


    综上知，不同施肥处理玉米产量年际间波动较大，因此，仅分析多年平均产量不能真实反映长期不同施肥下土壤培肥作用。因此，本文借助产量可持续性指数（SYI）和产量变异系数（CV）来综合表征（图2）。不同施肥处理，玉米产量SYI值大小不同，总体表现为施有机肥处理高于施化肥处理，高于对照。可根据SYI值大小分为4个等级，依次为：1/4M+3/4NPK（SYI>0.65）>MNPK，M，1/2M+1/2NPK、NP（0.60<SYI<0.65）>NPK，N，NK，PK（0.50<SYI<0.60）>CK（SYI<0.50）。结果表明，有机肥与化肥配施玉米产量可持续性最好，不施肥处理最差。玉米产量CV值大小亦不同，可按其大小分为3个水平，依次为CK（CV>0.30）>NK、N，PK、M，MNPK、NPK，1/2M+1/2NPK、NP（0.20≤CV<0.30）>1/4M+3/4NPK（CV<0.20），变化与SYI基本一致。因此，适量有机肥与化肥配施的施肥结构更有利于提高玉米产量稳定性和持续性。
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图2长期不同施肥下玉米产量SYI和CV值
Fig.2 SYI and CV of maize yield relative to fertilization treatment
2.3 长期不同施肥玉米产量、SYI及CV值与有机碳含量及其平衡量间的关系
为探究施肥提高产量机制，有必要分析玉米产量及其SYI与CV值与土壤有机碳含量和有机碳平衡量间的关系。由图3、4知，玉米产量与土壤有机碳含量极显著正相关（R2=0.112**），有机碳含量与SYI值也呈线性相关关系（R2=0.319)，而其与CV值低度负相关。可见，施肥提高土壤有机碳含量与提升产量可持续性较一致，土壤有机碳含量越高，作物产量可持续性越好。结合上文知，有机无机肥及氮磷钾肥配施作物产量SYI值较高，得知，施用有机肥提高产量及其可持续性的主要原因是提高了土壤有机碳含量。
玉米产量与土壤有机碳平衡量间也呈极显著正相关关系（R2=0.261**），且远高于其与有机碳含量相关Pearson系数，说明长期施用有机肥对玉米产量的影响主要受土壤碳投入和支出量平衡关系变化所致。土壤有机碳平衡量与玉米产量SYI值亦呈显著相关关系（R2=0.269），但略低于SYI值与有机碳含量关系系数，CV值亦与有机碳平衡量负低度相关，但低于CV值与有机碳含量关系系数。（图5、6）
因此，较化肥偏施或单施处理，长期施用有机肥以及有机肥与化肥配施对玉米产量、土壤有机碳含量及土壤有机碳平衡量的影响较显著。玉米年产量增加主要受土壤有机碳平衡量变化影响，玉米产量SYI、CV值主要受土壤有机碳含量影响。
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图3玉米产量与有机碳含量的关系                图4玉米产量SYI、CV值与有机碳含量的关系
Fig.3 Relationship between SOC content and maize yield        Fig.4 Relationships of SOC content with SYI and CV 
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            图5玉米产量与有机碳平衡量的关系              图6玉米产量SYI、CV值与有机碳平衡量的关系

Fig.5 Relationship between SOC balance and maize yield     Fig.6 Relationships of SOC balance with SYI and CV 
3 讨论
3.1 长期不同施肥对黄壤有机碳的影响

较多研究结果显示，施用有机肥更有利于土壤有机质积累[21]，且与单施化肥相比，长期有机肥与化肥配施，土壤有机碳含量增加明显[22-23]。本研究结果显示：单施有机肥、有机肥与化肥配施均可较大幅度提高黄壤有机碳含量，且其含量随有机肥施用量增加而增加；动态变化结果显示，有机肥处理土壤有机碳含量在2008年后迅速升高，这与有机肥肥效缓慢且有机肥中养分含量高低不同有关[24-25]。相反，施用化肥处理土壤有机碳含量较稳定，变化小，化肥偏施与平衡施肥处理间差异不显著，这与氮肥单施或氮肥与磷钾肥配施增加了作物根茬残留，提高了土壤有机质含量有关 [26-27]；但较2004年，近三年数值均有所降低，这是因为长期施肥条件下，较施用有机肥处理可提高土壤有机碳含量，施化肥和不施肥处理会明显促进土壤有机质消耗[28]，同时，也与微生物数量活性以及不同区域土壤类型、气候条件等因素有关[29]。土壤有机碳平衡特征研究对了解有机碳稳定性及土壤培肥效果具有重要意义[24]，本研究中，施用有机肥处理黄壤有机碳平衡量均为正值，处于正平衡[30]，而施化肥及不施肥处理处于负平衡。这是因为土壤有机碳平衡量与有机物料投入呈极显著正相关关系（R² = 0.982**，P<0.01，图7）。同时，氮肥及氮磷钾肥协调合理施用明显增加了黄壤有机碳平衡量，是因为氮肥施用可增加土壤有机碳积累[31-32]。
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图7有机碳投入与有机碳平衡关系

Fig.7 Relationship between SOC balance and organic carbon input
3.2 长期不同施肥对玉米产量的影响
有机肥施用能供给土壤丰富有机质和各种养分，在提供作物所需养分直接来源的同时，活化了土壤中潜在养分，改善了土壤理化性质，提高了作物产量[33]，同时，在一定程度上减少了温室气体排放[34]。本研究结果显示：长期不同施肥条件下，玉米产量存在明显差异，总体表现为施用有机肥处理高于化肥处理，高于对照，且处理间差异显著，此结果与前人研究结果一致[35-37]。CK处理玉米产量年增幅量较大且变化显著，这是由于长期不施肥条件下，受外界环境影响其边际效应较明显[38]。单施氮肥处理，玉米产量随年份明显下降，一方面由于氮肥是玉米产量提升的优先限制养分，另一方面，长期偏施氮肥会加速土壤有机碳及P、K等养分的耗竭，致使土壤养分循环与平衡受阻，作物产量降低[39-40]。本研究中，MNPK、1/4M+3/4NPK、1/2M+1/2NPK、NPK和M处理平均产量较高，表现为线性增长及平稳变化趋势。因此，合理的有机肥与化肥配施及化肥平衡施用会降低作物对土壤基础地力的依赖，促使作物高产、稳产。
3.3 长期不同施肥对黄壤产量可持续性及稳定性的影响

长期施用化肥，作物产量对土壤基础地力的依赖程度较高，因此可在短期内提高玉米产量，而单施有机肥玉米产量提高则较缓慢。有机肥与化肥配施可实现玉米产量快速持续高产，且其稳产和增产效果均优于化肥和有机肥单施[39]。本研究中，有机肥与化肥配施有利于促进玉米产量稳定性和可持续性提高，此结果与前人研究结果一致[9,38]。其中，1/4M+3/4NPK处理玉米产量稳定性最好，变异性最低，是保证黄壤玉米产量持续高产稳产的最佳施肥方案，此结果也与冀建华[38]等人研究结果吻合。
4 结论
在长期水、热、气等环境条件一致情况下，较偏施或者单施化肥处理，有机肥与化肥合理配施及氮磷钾肥协调施用可明显增加土壤有机碳含量、碳积累量、提升作物产量及其稳定性和可持续性，有效避免因化肥大量施用而导致的资源浪费、土壤酸化、氮淋失、温室气体排放等问题产生，亦可提高氮肥利用率、为实现农田固碳减排提供可靠依据，可为今后推荐科学合理的“减肥”方式提供指导。
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Effects of long-term fertilization on soil organic carbon balance and maize yield in yellow soil
ZHANG Yarong1,2  LI Yu1,2  LIU Yanling1,2  ZHANG Wenan1,2  JIANG Taiming2,3† 
(1 Guizhou Institute of Soil and Fertilizer, Guiyang 550006, China)

(2 Scientific Observing and Experimental Station of Arable Land Conservation and Agriculture Environment (Guizhou),Ministry of Agriculture, Guiyang  550006, China)
(3 Guizhou Academy of Agriculture Science, Guiyang 550006, China)
 MACROBUTTON  AcceptAllChangesInDoc Abstract   Based on a long-term fertilization experiment on yellow soil typical of Central Guizhou, analysis was done to explore relationship between organic carbon (SOC) content and crop yield sustainability in yellow soil and to make case-specific rational fertilization recommendations, because few of the studies in the past did much work on the aspscts. Therefore, data of the 11 year-long (2004~2014) field experiment that had 10 different treatments, that is CK (no fertilizer), treatment NPK(balanced chemical fertilizer application), treatment N(PK deficiency), treatment PK(N deficiency), treatment NK(P deficiency), treatment NP(K deficiency), treatment M(manure only), treatment MNPK(manure plus balanced chemical fertilizer), treatment 1/2M+1/2NPK(50% manure plus 50% chemical fertilizer) and treatment 1/4M+3/4NPK(25% manure plus 75% chemical fertilizer) were analyzed and compared with the single factor varience analysis, sustainable yield index(SYI) and stability index(CV) methods, with a view to exploring effects of the treatments on SOC content and SOC balance in the yellow soil, their effect on crop yield stability and sustainability, and their interrelationships, clarifying the relationship between SOC and crop yield, and providing some theoretic bases for building of soil fertility, improvement of crop yield, development of sustainable agriculture, expansion of carbon sink and reduction of carbon emission. Comparison between the treatments demonstrates that treatments M and MNPK were significantly higher in SOC content than all the others, displaying an order of M > MNPK > 1/2M+1/2NPK > 1/4M+3/4NPK. In treatments M and MNPK, content of SOC was gaining in budgeting, and the higher the application rate of manure, the more significant the gain, while it was losing in all the other treatments, displaying an order of MNPK & M > 1/2M+1/2NPK > 1/4M+3/4NPK > NPK > NK > NP > N & CK > PK. Application of manure plus chemical fertilizers, manure alone or balanced NPK was more conducive to improvement of crop yield than the other patterns of fertilization, and in terms of crop yield, the treatments followed an order of MNPK > 1/4M+3/4NPK & 1/2M+1/2NPK > NPK & M > NP > NK, PK & N > CK. Application of NPK coupled with a properrate of organic manure improved maize yield sustainability (SYI) and yield stability (CV), expecially treatment 1/4M+3/4NPK that was the highest in both of the indices, with SYI being > 0.6 and CV being < 0.3. The research also found that annual yield was closely related to balance of SOC content, whereas, yield sustainability and stability was to SOC content. To sum up, application of chemical fertilizer coupled with organic manure is conducive to accumulation of SOC content in yellow soil and maintenance of stable and sustainable maize yield, and in response to the fertilizer reducing principle, the application of 1/4M+3/4NPK is recommended to be the optimal practice.  
 MACROBUTTON  AcceptAllChangesInDoc Key words   Long-term fertilization; Yellow soil; Soil organic carbon content; Soil organic carbon balance; Maize yield
(国家自然科学基金项目（41461069）、公益性行业（农业）科研专项 (201203030)和贵州省院联合基金项目（黔科合LH字[2015]7079号）资助Funded by the National Natural Science Foundation of China(41461069) , the Special Fund for Agro-scientific Research in the Public Interest (201203030) and Union Fund of Guizhou (No. LH[2015]7079)


† 通讯作者 Corresponding author，E-mail: jtm532@163.com


作者简介：张雅蓉（1988-），女，甘肃兰州人，硕士研究生，助理研究员，主要从事土壤肥力方面研究。E-mail:zyr292@163.com


收稿日期：          ； 收到修改稿日期：





_1527571741.xls
Chart1

		14478

		11340

		12177.8411483254

		12692.7857142857

		18152.2727272727

		16612.1176470588

		16825.6451612903

		17507.2772727273

		14485.5

		15283.5

		16230.4

		16269

		8010

		11150.15625

		11429.0181818182

		19246.6981132075

		15593.8604651163

		19889.262295082

		16422.0105633803

		11973

		14271

		14036.2

		16519.5

		8757

		9598.0693779904

		10281.1676342525

		14962.2321428571

		14901.8333333333

		17995.5

		15083.1543026706

		14439

		16507.5

		14396.8

		9085.5

		3160.5

		4823.7857142857

		5665.2988235294

		5230.6451612903

		10777.5

		11216.7857142857

		9236.1774193548

		7657.5

		10815

		9654

		16818

		11971.5

		13117.521974307

		13129.125

		22747.6119402985

		19678.3018867925

		22369.6294314381

		19564.2258064516

		18415.5

		18913.5

		19480.5

		16758

		11020.5

		10763.5986

		11052.5269541779

		17650.8196721311

		15960.36

		20211.3884073673

		15341.2781954887

		13627.5

		14884.5

		13495.3

		11806.5

		8565

		8178.1618208955

		9880.4111694153

		15245.1923076923

		13129.8837209302

		16237.3026315789

		10754.88

		7066.5

		11379

		10254

		15469.5

		8758.5

		10569.3142857143

		11553.05400982

		13348.2352941177

		12216.4705882353

		14264.2984598047

		9713.7306122449

		5310

		9166.5

		10247.5

		13279.5

		9555

		10983.4369965517

		12412.2094430993

		14137.8947368421

		10356.2666666667

		16026.7924528302

		12327.4415322581

		7258.5

		13546.5

		12575.3

		11397

		3298.5

		9159

		8152.3076923077

		10444

		11094.125

		17307.6723423838

		10940.5135135135

		10948.5

		11230.5

		10220



玉米产量 Yield（kg hm-2）

有机碳含量 SOC content
（g kg-1）

y = 0.0003x + 20.544
R2=0.112**,n=109
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有机碳

		

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						1/4M+化肥		29.90		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

						1/2M＋化肥		29.90		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

						M		31.97		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

						M＋化肥		24.84		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						NPK		22.87		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

						NK		22.16		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16

						N		24.31		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

						NP		24.14		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

						PK		26.03		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

																										2013		2014		2013		2014

																				3		1/4M+化肥				47.71		43.34		27.67		25.14		1/4M+化肥

																				4		1/2M+化肥				48.24		49.52		27.98		28.72		1/2M+化肥

																				5		M				53.67		55.88		31.13		32.41		M

																				6		CK				39.27		38.26		22.78		22.19		CK

																				7		M+化肥				49.64		52.54		28.79		30.47		M+化肥

																				8		NPK				35.63		35.00		20.67		20.30		NPK

																				9		NK				38.02		38.20		22.05		22.16		NK

																				10		N				41.59		43.26		24.12		25.09		N

																				11		NP				41.40		41.00		24.01		23.78		NP

																				12		PK				42.76		42.67		24.80		24.75		PK

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										有机碳含量		作物产量

								1/4M+3/4NPK		25.33		14639.22

								1/2M＋1/2NPK		26.32		14625.80

								M		28.65		13496.81

								CK		22.23		7810.52

								MNPK		27.62		17178.49

								NPK		21.15		14389.54

								NK		22.50		11015.80

								N		22.31		10725.51

								NP		22.90		11518.82

								PK		24.08		11024.51

								CK		22.23		7810.52

								有机碳含量		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

								1/4M+3/4NPK		11476.5		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5

								有机碳含量		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

								1/2M＋1/2NPK		10014.0		16269.0		8010.0		11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0
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有机碳含量与产量

		

				生物产量		kg/hm2

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.4123357952

				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.1030750177

				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.865729426

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.2362663615

				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.6925665548

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.5335617674

				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.2849359797

				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.5780025972

				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.9688701482

				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.7497821405

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

										1/4M＋化肥		1/2M＋化肥		M		CK		M＋化肥		NPK		NK		N		NP		PK

								2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0

								2005		11340.0		8010.0		8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0		3298.5

								2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0

								2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3

								2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0

								2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1

								2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7

								2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5

								2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

								2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

								2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

										1		2		3		4		5		6		7		8		9		10

				SYI				A		S		Ymax				SYI						SYI

						1/4M＋3/4NPK		15071.4		2256.41		18152.3				0.71		1/4M＋3/4NPK				0.71		1/4M＋3/4NPK

						1/2M＋1/2NPK		15028.0		3057.10		19889.3				0.60		1/2M＋1/2NPK				0.62		M＋化肥

						M		13949.3		3041.87		17995.5				0.61		M				0.61		M

						CK		7938.4		2795.24		11216.8				0.46		CK				0.60		1/2M＋1/2NPK

						M＋化肥		17836.9		3675.69		22747.6				0.62		M＋化肥				0.60		NP

						NPK		14615.1		3003.53		20211.4				0.57		NPK				0.57		NPK

						NK		11136.1		2860.28		16237.3				0.51		NK				0.52		N

						N		10965.2		2847.58		15469.5				0.52		N				0.51		NK

						NP		12041.7		2399.97		16026.8				0.60		NP				0.50		PK

						PK		11089.4		2411.75		17307.7				0.50		PK				0.46		CK

																				处理

										1/4M＋化肥										Treatments		SYI

								2008		18152.3										1/4M＋3/4NPK		0.71

								2011		17507.3										M＋化肥		0.62

								2010		16825.6										M		0.61

								2009		16612.1										1/2M＋1/2NPK		0.60

								2014		16230.4										NP		0.60

								2013		15283.5										NPK		0.57

								2012		14485.5										N		0.52

								2004		14478.0										NK		0.51

								2007		12692.8										PK		0.50

								2006		12177.8										CK		0.46

								2005		11340.0

										1/2M＋化肥

								2010		19889.3

								2008		19246.7

								2011		16422.0

								2004		16269.0

								2009		15593.9

								2013		14271.0

								2014		14036.2

								2012		11973.0

								2007		11429.0

								2006		11150.2

								2005		8010.0

										M

								2010		17995.5

								2004		16519.5

								2013		16507.5

								2011		15083.2

								2008		14962.2

								2009		14901.8

								2012		14439.0

								2014		14396.8

								2007		10281.2

								2006		9598.1

								2005		8757.0

										CK

								2010		11216.8

								2013		10815.0

								2009		10777.5

								2014		9654.0

								2011		9236.2

								2004		9085.5

								2012		7657.5

								2007		5665.3

								2008		5230.6

								2006		4823.8

								2005		3160.5

										M＋化肥

								2008		22747.6

								2010		22369.6

								2009		19678.3

								2011		19564.2

								2014		19480.5

								2013		18913.5

								2012		18415.5

								2004		16818.0

								2007		13129.1

								2006		13117.5

								2005		11971.5

										NPK

								2010		20211.4

								2008		17650.8

								2004		16758.0

								2009		15960.4

								2011		15341.3

								2013		14884.5

								2012		13627.5

								2014		13495.3

								2007		11052.5

								2005		11020.5

								2006		10763.6

										NK

								2010		16237.3

								2008		15245.2

								2009		13129.9

								2004		11806.5

								2013		11379.0

								2011		10754.9

								2014		10254.0

								2007		9880.4

								2005		8565.0

								2006		8178.2

								2012		7066.5

										N

								2004		15469.5

								2010		14264.3

								2008		13348.2

								2009		12216.5

								2007		11553.1

								2006		10569.3

								2014		10247.5

								2011		9713.7

								2013		9166.5

								2005		8758.5

								2012		5310.0

										NP

								2010		16026.8

								2008		14137.9

								2013		13546.5

								2004		13279.5

								2014		12575.3

								2007		12412.2

								2011		12327.4

								2006		10983.4

								2009		10356.3

								2005		9555.0

								2012		7258.5

										PK

								2010		17307.7

								2004		11397.0

								2013		11230.5

								2009		11094.1

								2012		10948.5

								2011		10940.5

								2008		10444.0

								2014		10220.0

								2006		9159.0

								2007		8152.3

								2005		3298.5

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

		1		1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.41

		2		1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.10

		3		M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.87

		4		CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.24

		5		MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.69

		6		NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.53

		7		NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.28

		8		N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.58

		9		NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.97

		10		PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.75

						1		2		3		4		5		6		7		8		9		10						MNPK		17836.9		3675.69

						1/4M＋3/4NPK		1/2M＋1/2NPK		M		CK		MNPK		NPK		NK		N		NP		PK						1/4M＋3/4NPK		15071.4		2256.41

				2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0						1/2M＋1/2NPK		15028.0		3057.10

				2005		11340.0				8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0								NPK		14615.1		3003.53

				2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0						M		13949.3		3041.87

				2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3						NP		12041.7		2399.97

				2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0						NK		11136.1		2860.28

				2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1						PK		11089.4		2411.75

				2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7						N		10965.2		2847.58

				2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5						CK		7938.4		2795.24

				2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

				2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

				2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0
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有机碳含量与产量

		



处理
Treatment

SYI值



		



1/4M＋3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年份
Year

玉米产量（kg·hm-2）
Yield

1/4M+3/4NPK: y = 361.47x - 711115
R² = 0.2823

1/2M+1/2NPK: y = -11.851x + 38841
R² = 0.0002

M: y = 432.26x - 854460
R² = 0.2221

CK: y = 500.81x - 998197
R² = 0.3531

MNPK: y = 631.52x - 1E+06
R² = 0.3247



		



NPK

NK

N

NP

PK

CK



				3675.6925665548

				2256.4123357952

				3057.1030750177

				3003.5335617674

				3041.865729426

				2399.9688701482

				2860.2849359797

				2411.7497821405

				2847.5780025972

				2795.2362663615



d

d

cd

cd

a

e

bc

b

b

b

处理
Treatment

玉米产量（kg·hm-2）
Yield



		

						有机碳平衡量

				2003										1		2		3		4		5		6		7		8		9		10

				1/4M+3/4化肥		1124.83								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				1/2M＋1/2化肥		4190.02						2003		1124.83		4190.02		10347.39		-2369.08		11276.56		-1376.10		-1533.89		-1869.45		-1868.55		-1902.61

				M		10347.39						2004		2326.49		5791.39		11466.63		-1361.62		11365.06		-1582.89		-1107.14		-1486.35		-1889.83		-2262.60

				CK		-2369.08						2005		1463.80		4104.38		11168.26		-1483.94		10910.15		-1889.98		-1672.74		-2503.86		-2620.89		-1828.48

				MNPK		11276.56						2006		1781.36		4802.23		10793.29		-1599.41		11302.60		-1085.86		-1162.98		-1271.73		-1095.74		-1493.62

				NPK		-1376.10						2007		2050.38		5186.99		11053.47		-1585.23		11705.58		-861.13		-1480.77		-972.43		-1035.28		-1685.25

				NK		-1533.89						2008		1737.66		5220.72		11151.67		-2020.51		11508.98		-882.13		-935.77		-903.10		-978.70		-1795.95

				N		-1869.45						2009		1767.53		5091.54		11114.79		-1332.95		11536.01		-858.98		-626.42		-1259.15		-1336.65		-1774.87

				NP		-1868.55						2010		2177.86		5258.00		11125.84		-1253.05		11721.59		-202.14		-1102.46		-805.15		-791.61		-842.72

				PK		-1902.61						2011		1683.59		4631.86		10493.07		-1406.33		11391.55		-916.23		-1187.03		-1439.17		-1143.11		-1524.09

				2004								2012		1868.36		4513.81		10807.00		-1686.72		11029.05		-1048.21		-1584.73		-1858.58		-1711.25		-1657.34

				1/4M+3/4化肥		2326.49						2013		2148.02		5060.57		10995.02		-1412.86		11228.47		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				1/2M＋1/2化肥		5791.39						2014		1174.85		3112.05		7097.98		-1412.86		7331.42		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				M		11466.63

				CK		-1361.62

				MNPK		11365.06

				NPK		-1582.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NK		-1107.14						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

				N		-1486.35						1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

				NP		-1889.83						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

				PK		-2262.60						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

				2005								MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

				1/4M+3/4化肥		1463.80						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

				1/2M＋1/2化肥		4104.38						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

				M		11168.26						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

				CK		-1483.94						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

				MNPK		10910.15						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

				NPK		-1889.98

				NK		-1672.74

				N		-2503.86

				NP		-2620.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				PK		-1828.48						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1775.39		378.9611932415

				2006								1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4746.96		704.1330156983

				1/4M+3/4化肥		1781.36						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10634.53		1155.4923583139

				1/2M＋1/2化肥		4802.23						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1577.05		321.8227986624

				M		10793.29						MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11025.58		1188.2462503662

				CK		-1599.41

				MNPK		11302.60								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		-1085.86						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1058.67		419.7752473609

				NK		-1162.98						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1249.30		297.0565943355

				N		-1271.73						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1452.88		474.7976682098

				NP		-1095.74						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1401.22		521.7582787721

				PK		-1493.62						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1642.63		338.9654424086

				2007

				1/4M+3/4化肥		2050.38

				1/2M＋1/2化肥		5186.99

				M		11053.47

				CK		-1585.23

				MNPK		11705.58								A		S

				NPK		-861.13						CK		-1577.05		321.82

				NK		-1480.77						1/4M+3/4化肥		1775.39		378.96

				N		-972.43						1/2M＋1/2化肥		4746.96		704.13

				NP		-1035.28						M		10634.53		1155.49

				PK		-1685.25						MNPK		11025.58		1188.25

				2008

				1/4M+3/4化肥		1737.66

				1/2M＋1/2化肥		5220.72

				M		11151.67

				CK		-2020.51

				MNPK		11508.98

				NPK		-882.13

				NK		-935.77

				N		-903.10								A		S

				NP		-978.70						PK		-1642.63		338.97

				PK		-1795.95						CK		-1577.05		321.82

				2009								N		-1452.88		474.80

				1/4M+3/4化肥		1767.53						NP		-1401.22		521.76

				1/2M＋1/2化肥		5091.54						NK		-1249.30		297.06

				M		11114.79						NPK		-1058.67		419.78

				CK		-1332.95

				MNPK		11536.01

				NPK		-858.98

				NK		-626.42

				N		-1259.15

				NP		-1336.65

				PK		-1774.87

				2010

				1/4M+3/4化肥		2177.86

				1/2M＋1/2化肥		5258.00

				M		11125.84								1		2		3		4		5		6		7		8		9		10

				CK		-1253.05								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				MNPK		11721.59

				NPK		-202.14						1		1124.83				4		-2369.08

				NK		-1102.46						1		2326.49				4		-1361.62

				N		-805.15						1		1463.80				4		-1483.94

				NP		-791.61						1		1781.36				4		-1599.41

				PK		-842.72						1		2050.38				4		-1585.23

				2011								1		1737.66				4		-2020.51

				1/4M+3/4化肥		1683.59						1		1767.53				4		-1332.95

				1/2M＋1/2化肥		4631.86						1		2177.86				4		-1253.05

				M		10493.07						1		1683.59				4		-1406.33

				CK		-1406.33						1		1868.36				4		-1686.72

				MNPK		11391.55						1		2148.02				4		-1412.86

				NPK		-916.23						1		1174.85				4		-1412.86

				NK		-1187.03						2		4190.02				6		-1376.10

				N		-1439.17						2		5791.39				6		-1582.89

				NP		-1143.11						2		4104.38				6		-1889.98

				PK		-1524.09						2		4802.23				6		-1085.86

				2012								2		5186.99				6		-861.13

				1/4M+3/4化肥		1868.36						2		5220.72				6		-882.13

				1/2M＋1/2化肥		4513.81						2		5091.54				6		-858.98

				M		10807.00						2		5258.00				6		-202.14

				CK		-1686.72						2		4631.86				6		-916.23

				MNPK		11029.05						2		4513.81				6		-1048.21

				NPK		-1048.21						2		5060.57				6		-1000.21

				NK		-1584.73						2		3112.05				6		-1000.21

				N		-1858.58						3		10347.39				7		-1533.89

				NP		-1711.25						3		11466.63				7		-1107.14

				PK		-1657.34						3		11168.26				7		-1672.74

				2013								3		10793.29				7		-1162.98

				1/4M+3/4化肥		2148.02						3		11053.47				7		-1480.77

				1/2M＋1/2化肥		5060.57						3		11151.67				7		-935.77

				M		10995.02						3		11114.79				7		-626.42

				CK		-1412.86						3		11125.84				7		-1102.46

				MNPK		11228.47						3		10493.07				7		-1187.03

				NPK		-1000.21						3		10807.00				7		-1584.73

				NK		-1298.85						3		10995.02				7		-1298.85

				N		-1532.80						3		7097.98				7		-1298.85

				NP		-1171.53						4		-2369.08				8		-1869.45

				PK		-1471.99						4		-1361.62				8		-1486.35

				2014								4		-1483.94				8		-2503.86

				1/4M+3/4化肥		1174.85						4		-1599.41				8		-1271.73

				1/2M＋1/2化肥		3112.05						4		-1585.23				8		-972.43

				M		7097.98						4		-2020.51				8		-903.10

				CK		-1412.86						4		-1332.95				8		-1259.15

				MNPK		7331.42						4		-1253.05				8		-805.15

				NPK		-1000.21						4		-1406.33				8		-1439.17

				NK		-1298.85						4		-1686.72				8		-1858.58

				N		-1532.80						4		-1412.86				8		-1532.80

				NP		-1171.53						4		-1412.86				8		-1532.80

				PK		-1471.99						5		11276.56				9		-1868.55

												5		11365.06				9		-1889.83

												5		10910.15				9		-2620.89

												5		11302.60				9		-1095.74

												5		11705.58				9		-1035.28

												5		11508.98				9		-978.70

												5		11536.01				9		-1336.65

												5		11721.59				9		-791.61

												5		11391.55				9		-1143.11

												5		11029.05				9		-1711.25

												5		11228.47				9		-1171.53

												5		7331.42				9		-1171.53

												6		-1376.10				10		-1902.61

												6		-1582.89				10		-2262.60

												6		-1889.98				10		-1828.48

												6		-1085.86				10		-1493.62

												6		-861.13				10		-1685.25

												6		-882.13				10		-1795.95

												6		-858.98				10		-1774.87

												6		-202.14				10		-842.72

												6		-916.23				10		-1524.09

												6		-1048.21				10		-1657.34

												6		-1000.21				10		-1471.99

												6		-1000.21				10		-1471.99

												7		-1533.89

												7		-1107.14

												7		-1672.74

												7		-1162.98

												7		-1480.77

												7		-935.77

												7		-626.42

												7		-1102.46

												7		-1187.03

												7		-1584.73

												7		-1298.85

												7		-1298.85

												8		-1869.45

												8		-1486.35

												8		-2503.86

												8		-1271.73

												8		-972.43

												8		-903.10

												8		-1259.15

												8		-805.15

												8		-1439.17

												8		-1858.58

												8		-1532.80

												8		-1532.80

												9		-1868.55

												9		-1889.83

												9		-2620.89

												9		-1095.74

												9		-1035.28

												9		-978.70

												9		-1336.65

												9		-791.61

												9		-1143.11

												9		-1711.25

												9		-1171.53

												9		-1171.53

												10		-1902.61

												10		-2262.60

												10		-1828.48

												10		-1493.62

												10		-1685.25

												10		-1795.95

												10		-1774.87

												10		-842.72

												10		-1524.09

												10		-1657.34

												10		-1471.99

												10		-1471.99





				321.8227986624		321.8227986624

				378.9611932415		378.9611932415

				704.1330156983		704.1330156983

				1155.4923583139		1155.4923583139

				1188.2462503662		1188.2462503662



a

b

c

d

d

处理

有机碳平衡量（kg·hm-2）



				338.9654424086		338.9654424086

				321.8227986624		321.8227986624

				474.7976682098		474.7976682098

				521.7582787721		521.7582787721

				297.0565943355		297.0565943355

				419.7752473609		419.7752473609



abc

bc

c

a

ab

ab

处理

有机碳平衡量（kg·hm-2）



		

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

				CK		22.23		0.46

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

						作物产量		SOC

		1/4M＋化肥		2004		14478.0		21.82										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2005		11340.0		23.37								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

				2006		12177.8		24.65								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

				2007		12692.8		21.68								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

				2008		18152.3		29.22								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2009		16612.1		27.18								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

				2010		16825.6		25.57

				2011		17507.3		25.80										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2012		14485.5		26.58								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

				2013		15283.5		27.67								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16

				2014		16230.4		25.14								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

		1/2M＋化肥		2004		16269.0		19.87								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

				2005		8010.0		24.54								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

				2006		11150.2		25.33								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2007		11429.0		23.63

				2008		19246.7		25.76

				2009		15593.9		26.05

				2010		19889.3		27.37

				2011		16422.0		30.85

				2012		11973.0		29.46

				2013		14271.0		27.98

				2014		14036.2		28.72

		M		2004		16519.5		20.65

				2005		8757.0		25.71

				2006		9598.1		28.32

				2007		10281.2		26.38

				2008		14962.2		26.55

				2009		14901.8		27.18

				2010		17995.5		31.13

				2011		15083.2		33.44

				2012		14439.0		32.21

				2013		16507.5		31.13

				2014		14396.8		32.41

		CK		2004		9085.5		27.08

				2005		3160.5		23.37

				2006		4823.8		18.38

				2007		5665.3		19.85

				2008		5230.6		23.06

				2009		10777.5		19.62

				2010		11216.8		22.73

				2011		9236.2		21.08

				2012		7657.5		24.45

				2013		10815.0		22.78

				2014		9654.0		22.19

		M＋化肥		2004		16818.0		28.05

				2005		11971.5		25.71

				2006		13117.5		24.33

				2007		13129.1		23.53

				2008		22747.6		28.71

				2009		19678.3		26.33

				2010		22369.6		27.52

				2011		19564.2		29.02

				2012		18415.5		31.32

				2013		18913.5		28.79

				2014		19480.5		30.47

		NPK		2004		16758.0		24.93

				2005		11020.5		25.32

				2006		10763.6		19.64

				2007		11052.5		18.72

				2008		17650.8		22.99

				2009		15960.4		20.23

				2010		20211.4		18.09

				2011		15341.3		20.23

				2012		13627.5		21.55

				2013		14884.5		20.67

				2014		13495.3		20.30

		NK		2004		11806.5		24.93

				2005		8565.0		24.15

				2006		8178.2		19.69

				2007		9880.4		23.89

				2008		15245.2		22.26

				2009		13129.9

				2010		16237.3		23.09

				2011		10754.9		20.15

				2012		7066.5		22.63

				2013		11379.0		22.05

				2014		10254.0		22.16

		N		2004		15469.5		25.32

				2005		8758.5		26.10

				2006		10569.3		21.10

				2007		11553.1		19.51

				2008		13348.2		19.72

				2009		12216.5		20.57

				2010		14264.3		18.69

				2011		9713.7		21.69

				2012		5310.0		23.45

				2013		9166.5		24.12

				2014		10247.5		25.09

		NP		2004		13279.5		27.27

				2005		9555.0		25.32

				2006		10983.4		21.19

				2007		12412.2		21.15

				2008		14137.9		21.69

				2009		10356.3		21.05

				2010		16026.8		21.61

				2011		12327.4		20.92

				2012		7258.5		23.91

				2013		13546.5		24.01

				2014		12575.3		23.78

		PK		2004		11397.0		29.61

				2005		3298.5		28.44

				2006		9159.0		21.40

				2007		8152.3		21.78

				2008		10444.0		22.20

				2009		11094.1		22.77

				2010		17307.7		20.36

				2011		10940.5		23.52

				2012		10948.5		25.23

				2013		11230.5		24.80

				2014		10220.0		24.75





		



SYI



		





		





		



玉米产量（kg·hm-2）

有机碳含量（g·kg-1）

y = 0.0003x + 20.544
 R2=0.335**,n=109
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		2010		2010		2010		2010		2010		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011		2011		2011		2011		2011		2011
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1/4M+3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

NPK

NK

N

NP

PK

年份  Year

有机碳含量  SOC content
（g kg-1）

21.8164363636

19.8685402597

20.6476987013

27.0752223459

28.0497038961

24.9330701299

24.9330701299

25.3226493506

27.2705454545

29.6080207792

23.3747532468

24.5434909091

25.7122285714

23.3747532468

25.7122285714

25.3226493506

24.1539116883

26.1018077922

25.3226493506

28.4392831169

24.6489409237

25.3253140512

28.3156

18.3841157611

24.3301413739

19.6448383833

19.6944729483

21.1004

21.1913971743

21.3998371465

21.6777571094

23.6256795822

26.3842

19.8488366079

23.5306

18.7154476947

23.8871092501

19.5112

21.1549649728

21.7833795918

29.2204

25.7599321495

26.5507579437

23.0568792629

28.71

22.9912

22.2572615074

19.7174789292

21.6888682099

22.195994436

27.1814987755

26.0461536178

27.1814987755

19.6214

26.3253620027

20.2270467866

20.5725962036

21.0482

22.7658501554

25.57

27.3714090457

31.1286

22.7258796461

27.5246718775

18.090308338

23.0885317784

18.6934

21.6110089231

20.3606732401

25.8042

30.8502

33.4428

21.0772

29.0232

20.2304

20.1492

21.692

20.9206

23.519

26.5816465055

29.457559014

32.2111992678

24.4452511822

31.3180624111

21.55194618

22.6266493883

23.4485288967

23.9148995272

25.2294083639

27.6689851411

27.9777426281

31.1289862428

22.7757140491

28.7904630525

20.6662474491

22.054265877

24.1194616652

24.0093236721

24.802152692

25.1352818443

28.7218800814

32.4116186473

22.1907585604

30.4704454771

20.3005758286

22.1557483961

25.0922086122

23.7771187501

24.7458215611



有机碳

		

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						1/4M+化肥		29.90		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

						1/2M＋化肥		29.90		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

						M		31.97		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

						M＋化肥		24.84		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						NPK		22.87		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

						NK		22.16		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16

						N		24.31		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

						NP		24.14		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

						PK		26.03		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

																										2013		2014		2013		2014

																				3		1/4M+化肥				47.71		43.34		27.67		25.14		1/4M+化肥

																				4		1/2M+化肥				48.24		49.52		27.98		28.72		1/2M+化肥

																				5		M				53.67		55.88		31.13		32.41		M

																				6		CK				39.27		38.26		22.78		22.19		CK

																				7		M+化肥				49.64		52.54		28.79		30.47		M+化肥

																				8		NPK				35.63		35.00		20.67		20.30		NPK

																				9		NK				38.02		38.20		22.05		22.16		NK

																				10		N				41.59		43.26		24.12		25.09		N

																				11		NP				41.40		41.00		24.01		23.78		NP

																				12		PK				42.76		42.67		24.80		24.75		PK

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										有机碳含量		作物产量

								1/4M+3/4NPK		25.33		14639.22

								1/2M＋1/2NPK		26.32		14625.80

								M		28.65		13496.81

								CK		22.23		7810.52

								MNPK		27.62		17178.49

								NPK		21.15		14389.54

								NK		22.50		11015.80

								N		22.31		10725.51

								NP		22.90		11518.82

								PK		24.08		11024.51

								CK		22.23		7810.52

								有机碳含量		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

								1/4M+3/4NPK		11476.5		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5

								有机碳含量		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

								1/2M＋1/2NPK		10014.0		16269.0		8010.0		11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0

								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014								阈值

				1		1/4M+化肥		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33		2.36		1/4M+化肥		2.53		-0.07		cd		1/4M+化肥

				2		1/2M＋化肥		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32		3.06		1/2M＋化肥		2.63		0.16		cde		1/2M＋化肥

				3		M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65		3.83		M		2.86		0.34		e		M

				4		CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23		2.44		CK		2.22		0.10		ab		CK

				5		M＋化肥		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62		2.44		M＋化肥		2.76		-0.12		de		M＋化肥

				6		NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15		2.36		NPK		2.12		0.11		a		NPK

				7		NK		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16		21.88		2.58		NK		2.19		0.18		ab		NK

				8		N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31		2.61		N		2.23		0.17		ab		N

				9		NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90		2.11		NP		2.29		-0.08		ab		NP

				10		PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08		2.89		PK		2.41		0.20		bc		PK

						1		21.82																				M		28.65		0.29

						1		23.37						2004		2014												M＋化肥		27.62		0.24

						1		24.65				1/4M+化肥		21.82		25.14		0.15										1/2M＋化肥		26.32		0.18

						1		21.68				1/2M＋化肥		19.87		28.72		0.45										1/4M+化肥		25.33		0.14

						1		29.22				M		20.65		32.41		0.57										PK		24.08		0.08

						1		27.18				CK		27.08		22.19		-0.18										NP		22.90		0.03

						1		25.57				M＋化肥		28.05		30.47		0.09										N		22.31		0.00

						1		25.80				NPK		24.93		20.30		-0.19										CK		22.23

						1		26.58				NK		24.93		22.16		-0.11										NK		21.88		-0.02

						1		27.67				N		25.32		25.09		-0.01										NPK		21.15		-0.05

						1		25.14				NP		27.27		23.78		-0.13

						2		19.87				PK		29.61		24.75		-0.16

						2		24.54

						2		25.33								2012		2013		2014

						2		23.63								26.58		27.67		25.14		26.46

						2		25.76								29.46		27.98		28.72		28.72

						2		26.05								32.21		31.13		32.41		31.92

						2		27.37								24.45		22.78		22.19		23.14

						2		30.85								31.32		28.79		30.47		30.19

						2		29.46								21.55		20.67		20.30		20.84

						2		27.98								22.63		22.05		22.16		22.28

						2		28.72								23.45		24.12		25.09		24.22

						3		20.65								23.91		24.01		23.78		23.90

						3		25.71								25.23		24.80		24.75		24.93

						3		28.32

						3		26.38						2004		2012-2014

						3		26.55				1/4M+化肥		21.82		26.46		0.21

						3		27.18				1/2M＋化肥		19.87		28.72		0.45

						3		31.13				M		20.65		31.92		0.55

						3		33.44				CK		27.08		23.14		-0.15

						3		32.21				M＋化肥		28.05		30.19		0.08

						3		31.13				NPK		24.93		20.84		-0.16

						3		32.41				NK		24.93		22.28		-0.11

						4		27.08				N		25.32		24.22		-0.04

						4		23.37				NP		27.27		23.90		-0.12

						4		18.38				PK		29.61		24.93		-0.16

						4		19.85

						4		23.06

						4		19.62

						4		22.73

						4		21.08

						4		24.45

						4		22.78

						4		22.19

						5		28.05

						5		25.71

						5		24.33

						5		23.53

						5		28.71

						5		26.33

						5		27.52

						5		29.02

						5		31.32

						5		28.79

						5		30.47

						6		24.93

						6		25.32

						6		19.64

						6		18.72

						6		22.99

						6		20.23

						6		18.09

						6		20.23

						6		21.55

						6		20.67

						6		20.30

						7		24.93

						7		24.15

						7		19.69

						7		23.89

						7		22.26

						7		15.70

						7		23.09

						7		20.15

						7		22.63

						7		22.05

						7		22.16

						8		25.32

						8		26.10

						8		21.10

						8		19.51

						8		19.72

						8		20.57

						8		18.69

						8		21.69

						8		23.45

						8		24.12

						8		25.09

						9		27.27

						9		25.32

						9		21.19

						9		21.15

						9		21.69

						9		21.05

						9		21.61

						9		20.92

						9		23.91

						9		24.01

						9		23.78

						10		29.61

						10		28.44

						10		21.40

						10		21.78

						10		22.20

						10		22.77

						10		20.36

						10		23.52

						10		25.23

						10		24.80

						10		24.75





有机碳

		



1/4M+3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年
Year

有机碳含量（g·kg-1）
SOC content



产量

		



NPK

NK

N

NP

PK

CK

年
Year

有机碳含量（g·kg-1）
SOC content



有机碳平衡量

		



1/4M+3/4NPK

1/2M＋1/2NPK



有机碳含量及平衡量与产量

		

				生物产量		kg/hm2

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.4123357952

				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.1030750177

				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.865729426

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.2362663615

				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.6925665548

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.5335617674

				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.2849359797

				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.5780025972

				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.9688701482

				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.7497821405

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

										1/4M＋化肥		1/2M＋化肥		M		CK		M＋化肥		NPK		NK		N		NP		PK

								2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0

								2005		11340.0		8010.0		8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0		3298.5

								2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0

								2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3

								2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0

								2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1

								2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7

								2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5

								2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

								2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

								2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

										1		2		3		4		5		6		7		8		9		10

																																A		S		CV

				SYI				A		S		Ymax				SYI						SYI						CV		1/4M＋3/4NPK		15071.4		2256.4123357952		0.15

						1/4M＋3/4NPK		15071.4		2256.41		18152.3				0.71		1/4M＋3/4NPK				0.71		1/4M＋3/4NPK						1/2M＋1/2NPK		15028.0		3057.1030750177		0.20

						1/2M＋1/2NPK		15028.0		3057.10		19889.3				0.60		1/2M＋1/2NPK				0.62		M＋化肥						M		13949.3		3041.865729426		0.22

						M		13949.3		3041.87		17995.5				0.61		M				0.61		M						CK		7938.4		2795.2362663615		0.35

						CK		7938.4		2795.24		11216.8				0.46		CK				0.60		1/2M＋1/2NPK						MNPK		17836.9		3675.6925665548		0.21

						M＋化肥		17836.9		3675.69		22747.6				0.62		M＋化肥				0.60		NP

						NPK		14615.1		3003.53		20211.4				0.57		NPK				0.57		NPK						NPK		14615.1		3003.5335617674		0.21

						NK		11136.1		2860.28		16237.3				0.51		NK				0.52		N						NK		11136.1		2860.2849359797		0.26

						N		10965.2		2847.58		15469.5				0.52		N				0.51		NK						N		10965.2		2847.5780025972		0.26

						NP		12041.7		2399.97		16026.8				0.60		NP				0.50		PK						NP		12041.7		2399.9688701482		0.20

						PK		11089.4		2411.75		17307.7				0.50		PK				0.46		CK						PK		11089.4		2411.7497821405		0.22

																				处理												CV								SYI		CV

										1/4M＋化肥										Treatments		SYI								CK		0.35						1/4M＋3/4NPK		0.71		0.15

								2008		18152.3										1/4M＋3/4NPK		0.71								N		0.26						1/2M＋1/2NPK		0.60		0.20

								2011		17507.3										MNPK		0.62								NK		0.26						M		0.61		0.22

								2010		16825.6										M		0.61								M		0.22						CK		0.46		0.35

								2009		16612.1										1/2M＋1/2NPK		0.60								PK		0.22						MNPK		0.62		0.21

								2014		16230.4										NP		0.60								MNPK		0.21						NPK		0.57		0.21

								2013		15283.5										NPK		0.57								NPK		0.21						NK		0.51		0.26

								2012		14485.5										N		0.52								1/2M＋1/2NPK		0.20						N		0.52		0.26

								2004		14478.0										NK		0.51								NP		0.20						NP		0.60		0.20

								2007		12692.8										PK		0.50								1/4M＋3/4NPK		0.15						PK		0.50		0.22

								2006		12177.8										CK		0.46

								2005		11340.0

										1/2M＋化肥

								2010		19889.3

								2008		19246.7

								2011		16422.0

								2004		16269.0

								2009		15593.9

								2013		14271.0

								2014		14036.2

								2012		11973.0

								2007		11429.0

								2006		11150.2

								2005		8010.0

										M

								2010		17995.5

								2004		16519.5

								2013		16507.5

								2011		15083.2

								2008		14962.2

								2009		14901.8

								2012		14439.0

								2014		14396.8

								2007		10281.2

								2006		9598.1

								2005		8757.0

										CK

								2010		11216.8

								2013		10815.0

								2009		10777.5

								2014		9654.0

								2011		9236.2

								2004		9085.5

								2012		7657.5

								2007		5665.3

								2008		5230.6

								2006		4823.8

								2005		3160.5

										M＋化肥

								2008		22747.6

								2010		22369.6

								2009		19678.3

								2011		19564.2

								2014		19480.5

								2013		18913.5

								2012		18415.5

								2004		16818.0

								2007		13129.1

								2006		13117.5

								2005		11971.5

										NPK

								2010		20211.4

								2008		17650.8

								2004		16758.0

								2009		15960.4

								2011		15341.3

								2013		14884.5

								2012		13627.5

								2014		13495.3

								2007		11052.5

								2005		11020.5

								2006		10763.6

										NK

								2010		16237.3

								2008		15245.2

								2009		13129.9

								2004		11806.5

								2013		11379.0

								2011		10754.9

								2014		10254.0

								2007		9880.4

								2005		8565.0

								2006		8178.2

								2012		7066.5

										N

								2004		15469.5

								2010		14264.3

								2008		13348.2

								2009		12216.5

								2007		11553.1

								2006		10569.3

								2014		10247.5

								2011		9713.7

								2013		9166.5

								2005		8758.5

								2012		5310.0

										NP

								2010		16026.8

								2008		14137.9

								2013		13546.5

								2004		13279.5

								2014		12575.3

								2007		12412.2

								2011		12327.4

								2006		10983.4

								2009		10356.3

								2005		9555.0

								2012		7258.5

										PK

								2010		17307.7

								2004		11397.0

								2013		11230.5

								2009		11094.1

								2012		10948.5

								2011		10940.5

								2008		10444.0

								2014		10220.0

								2006		9159.0

								2007		8152.3

								2005		3298.5

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

		1		1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.41		1/4M＋3/4NPK

		2		1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.10		1/2M＋1/2NPK

		3		M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.87		M

		4		CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.24		CK

		5		MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.69		MNPK

		6		NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.53		NPK

		7		NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.28		NK

		8		N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.58		N

		9		NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.97		NP

		10		PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.75		PK

																														MNPK		17836.9				1.25

						1		2		3		4		5		6		7		8		9		10						1/4M＋3/4NPK		15071.4		3675.69		0.90

						1/4M＋3/4NPK		1/2M＋1/2NPK		M		CK		MNPK		NPK		NK		N		NP		PK						1/2M＋1/2NPK		15028.0		2256.41		0.89

				2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0						NPK		14615.1		3057.10		0.84

				2005		11340.0				8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0								M		13949.3		3003.53		0.76

				2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0						NP		12041.7		3041.87		0.52

				2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3						NK		11136.1		2399.97		0.40

				2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0						PK		11089.4		2860.28		0.40

				2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1						N		10965.2		2411.75		0.38

				2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7						CK		7938.4		2847.58

				2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5										2795.24

				2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

				2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

				2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

						1		14478.0		1/4M＋3/4NPK		2004		14478.0

						1		11340.0				2005		11340.0

						1		12177.8				2006		12177.8

						1		12692.8				2007		12692.8

						1		18152.3				2008		18152.3

						1		16612.1				2009		16612.1

						1		16825.6				2010		16825.6

						1		17507.3				2011		17507.3

						1		14485.5				2012		14485.5

						1		15283.5				2013		15283.5

						1		16230.4				2014		16230.4

						2		16269.0		1/2M＋1/2NPK		2004		16269.0

						2						2005

						2		11150.2				2006		11150.2

						2		11429.0				2007		11429.0

						2		19246.7				2008		19246.7

						2		15593.9				2009		15593.9

						2		19889.3				2010		19889.3

						2		16422.0				2011		16422.0

						2		11973.0				2012		11973.0

						2		14271.0				2013		14271.0

						2		14036.2				2014		14036.2						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						3		16519.5		M		2004		16519.5				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4

						3		8757.0				2005		8757.0				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2

						3		9598.1				2006		9598.1				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8

						3		10281.2				2007		10281.2				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

						3		14962.2				2008		14962.2				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5

						3		14901.8				2009		14901.8				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3

						3		17995.5				2010		17995.5				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0

						3		15083.2				2011		15083.2				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5

						3		14439.0				2012		14439.0				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3

						3		16507.5				2013		16507.5				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0

						3		14396.8				2014		14396.8

						4		9085.5		CK		2004		9085.5

						4		3160.5				2005		3160.5						2004				2005				2006				2007				2008				2009				2010				2011				2012				2013				2014

						4		4823.8				2006		4823.8				MNPK		16818.0		MNPK		11971.5		MNPK		13117.5		MNPK		13129.1		MNPK		22747.6		MNPK		19678.3		MNPK		22369.6		MNPK		19564.2		MNPK		18415.5		MNPK		18913.5		MNPK		19480.5

						4		5665.3				2007		5665.3				NPK		16758.0		1/4M＋3/4NPK		11340.0		1/4M＋3/4NPK		12177.8		1/4M＋3/4NPK		12692.8		1/2M＋1/2NPK		19246.7		1/4M＋3/4NPK		16612.1		NPK		20211.4		1/4M＋3/4NPK		17507.3		1/4M＋3/4NPK		14485.5		M		16507.5		1/4M＋3/4NPK		16230.4

						4		5230.6				2008		5230.6				M		16519.5		NPK		11020.5		1/2M＋1/2NPK		11150.2		NP		12412.2		1/4M＋3/4NPK		18152.3		NPK		15960.4		1/2M＋1/2NPK		19889.3		1/2M＋1/2NPK		16422.0		M		14439.0		1/4M＋3/4NPK		15283.5		M		14396.8

						4		10777.5				2009		10777.5				1/2M＋1/2NPK		16269.0		NP		9555.0		NP		10983.4		N		11553.1		NPK		17650.8		1/2M＋1/2NPK		15593.9		M		17995.5		NPK		15341.3		NPK		13627.5		NPK		14884.5		1/2M＋1/2NPK		14036.2

						4		11216.8				2010		11216.8				N		15469.5		N		8758.5		NPK		10763.6		1/2M＋1/2NPK		11429.0		NK		15245.2		M		14901.8		PK		17307.7		M		15083.2		1/2M＋1/2NPK		11973.0		1/2M＋1/2NPK		14271.0		NPK		13495.3

						4		9236.2				2011		9236.2				1/4M＋3/4NPK		14478.0		M		8757.0		N		10569.3		NPK		11052.5		M		14962.2		NK		13129.9		1/4M＋3/4NPK		16825.6		NP		12327.4		PK		10948.5		NP		13546.5		NP		12575.3

						4		7657.5				2012		7657.5				NP		13279.5		NK		8565.0		M		9598.1		M		10281.2		NP		14137.9		N		12216.5		NK		16237.3		PK		10940.5		CK		7657.5		NK		11379.0		NK		10254.0

						4		10815.0				2013		10815.0				NK		11806.5		CK		3160.5		PK		9159.0		NK		9880.4		N		13348.2		PK		11094.1		NP		16026.8		NK		10754.9		NP		7258.5		PK		11230.5		N		10247.5

						4		9654.0				2014		9654.0				PK		11397.0						NK		8178.2		PK		8152.3		PK		10444.0		CK		10777.5		N		14264.3		N		9713.7		NK		7066.5		CK		10815.0		PK		10220.0

						5		16818.0		MNPK		2004		16818.0				CK		9085.5						CK		4823.8		CK		5665.3		CK		5230.6		NP		10356.3		CK		11216.8		CK		9236.2		N		5310.0		N		9166.5		CK		9654.0

						5		11971.5				2005		11971.5

						5		13117.5				2006		13117.5

						5		13129.1				2007		13129.1

						5		22747.6				2008		22747.6						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						5		19678.3				2009		19678.3				地力贡献率		0.54		0.26		0.37		0.43		0.23		0.55		0.50		0.47		0.42		0.57		0.50

						5		22369.6				2010		22369.6

						5		19564.2				2011		19564.2				39.07		54.02		26.40		36.77		43.15		22.99		54.77		50.14		47.21		41.58		57.18		49.56		49.44

						5		18415.5				2012		18415.5																												0.27

						5		18913.5				2013		18913.5										37		13						50.07		5.53

						5		19480.5				2014		19480.5

						6		16758.0		NPK		2004		16758.0

						6		11020.5				2005		11020.5

						6		10763.6				2006		10763.6

						6		11052.5				2007		11052.5

						6		17650.8				2008		17650.8

						6		15960.4				2009		15960.4

						6		20211.4				2010		20211.4

						6		15341.3				2011		15341.3

						6		13627.5				2012		13627.5

						6		14884.5				2013		14884.5

						6		13495.3				2014		13495.3

						7		11806.5		NK		2004		11806.5

						7		8565.0				2005		8565.0

						7		8178.2				2006		8178.2

						7		9880.4				2007		9880.4

						7		15245.2				2008		15245.2

						7		13129.9				2009		13129.9						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						7		16237.3				2010		16237.3				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4

						7		10754.9				2011		10754.9				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2

						7		7066.5				2012		7066.5				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8

						7		11379.0				2013		11379.0				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

						7		10254.0				2014		10254.0				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5

						8		15469.5		N		2004		15469.5				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3

						8		8758.5				2005		8758.5				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0

						8		10569.3				2006		10569.3				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5

						8		11553.1				2007		11553.1				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3

						8		13348.2				2008		13348.2				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0

						8		12216.5				2009		12216.5

						8		14264.3				2010		14264.3				肥料贡献率		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						8		9713.7				2011		9713.7				1/4M＋3/4NPK		0.37		0.72		0.60		0.55		0.71		0.35		0.33		0.47		0.47		0.29		0.41

						8		5310.0				2012		5310.0				1/2M＋1/2NPK		0.44				0.57		0.50		0.73		0.31		0.44		0.44		0.36		0.24		0.31

						8		9166.5				2013		9166.5				M		0.45		0.64		0.50		0.45		0.65		0.28		0.38		0.39		0.47		0.34		0.33

						8		10247.5				2014		10247.5				CK

						9		13279.5		NP		2004		13279.5				MNPK		0.46		0.74		0.63		0.57		0.77		0.45		0.50		0.53		0.58		0.43		0.50

						9		9555.0				2005		9555.0				NPK		0.46		0.71		0.55		0.49		0.70		0.32		0.45		0.40		0.44		0.27		0.28

						9		10983.4				2006		10983.4				NK		0.23		0.63		0.41		0.43		0.66		0.18		0.31		0.14		-0.08		0.05		0.06

						9		12412.2				2007		12412.2				N		0.41		0.64		0.54		0.51		0.61		0.12		0.21		0.05		-0.44		-0.18		0.06

						9		14137.9				2008		14137.9				NP		0.32		0.67		0.56		0.54		0.63		-0.04		0.30		0.25		-0.05		0.20		0.23

						9		10356.3				2009		10356.3				PK		0.20				0.47		0.31		0.50		0.03		0.35		0.16		0.30		0.04		0.06

						9		16026.8				2010		16026.8

						9		12327.4				2011		12327.4

						9		7258.5				2012		7258.5						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						9		13546.5				2013		13546.5						37.25		72.13		60.39		55.37		71.18		35.12		33.34		47.24		47.14		29.24		40.52

						9		12575.3				2014		12575.3						44.15		0.00		56.74		50.43		72.82		30.89		43.60		43.76		36.04		24.22		31.22

						10		11397.0		PK		2004		11397.0						45.00		63.91		49.74		44.90		65.04		27.68		37.67		38.76		46.97		34.48		32.94

						10						2005								45.98		73.60		63.23		56.85		77.01		45.23		49.86		52.79		58.42		42.82		50.44

						10		9159.0				2006		9159.0						45.78		71.32		55.18		48.74		70.37		32.47		44.50		39.80		43.81		27.34		28.46

						10		8152.3				2007		8152.3						23.05		63.10		41.02		42.66		65.69		17.92		30.92		14.12		-8.36		4.96		5.85

						10		10444.0				2008		10444.0						41.27		63.92		54.36		50.96		60.81		11.78		21.36		4.92		-44.21		-17.98		5.79

						10		11094.1				2009		11094.1						31.58		66.92		56.08		54.36		63.00		-4.07		30.01		25.08		-5.50		20.16		23.23

						10		17307.7				2010		17307.7						20.28		0.00		47.33		30.51		49.92		2.85		35.19		15.58		30.06		3.70		5.54

						10		10940.5				2011		10940.5

						10		10948.5				2012		10948.5

						10		11230.5				2013		11230.5

						10		10220.0				2014		10220.0

																						2004		37.25

																						2004		44.15

																						2004		45.00

																						2004		45.98

																						2004		45.78

																						2004		23.05

																						2004		41.27

																						2004		31.58

																						2004		20.28

																						2005		72.13

																						2005		0.00

																						2005		63.91

																						2005		73.60

																						2005		71.32

																						2005		63.10

																						2005		63.92

																						2005		66.92

																						2005		0.00

																						2006		60.39

																						2006		56.74

																						2006		49.74

																						2006		63.23

																						2006		55.18

																						2006		41.02

																						2006		54.36

																						2006		56.08

																						2006		47.33

																						2007		55.37

																						2007		50.43

																						2007		44.90

																						2007		56.85

																						2007		48.74

																						2007		42.66

																						2007		50.96

																						2007		54.36

																						2007		30.51

																						2008		71.18

																						2008		72.82

																						2008		65.04

																						2008		77.01

																						2008		70.37

																						2008		65.69

																						2008		60.81

																						2008		63.00

																						2008		49.92

																						2009		35.12

																						2009		30.89

																						2009		27.68

																						2009		45.23

																						2009		32.47

																						2009		17.92

																						2009		11.78

																						2009		-4.07

																						2009		2.85

																						2010		33.34

																						2010		43.60

																						2010		37.67

																						2010		49.86

																						2010		44.50

																						2010		30.92

																						2010		21.36

																						2010		30.01

																						2010		35.19

																						2011		47.24

																						2011		43.76

																						2011		38.76

																						2011		52.79

																						2011		39.80

																						2011		14.12

																						2011		4.92

																						2011		25.08

																						2011		15.58

																						2012		47.14

																						2012		36.04

																						2012		46.97

																						2012		58.42

																						2012		43.81

																						2012		-8.36

																						2012		-44.21

																						2012		-5.50

																						2012		30.06

																						2013		29.24

																						2013		24.22

																						2013		34.48

																						2013		42.82

																						2013		27.34

																						2013		4.96

																						2013		-17.98

																						2013		20.16

																						2013		3.70

																						2014		40.52

																						2014		31.22

																						2014		32.94

																						2014		50.44

																						2014		28.46

																						2014		5.85

																						2014		5.79

																						2014		23.23

																						2014		5.54





有机碳含量及平衡量与产量

		



处理
Treatment

SYI值



SYI、CV与SOC、C平衡

		



1/4M＋3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年份
Year

玉米产量（kg·hm-2）
Yield

1/4M+3/4NPK: y = 361.47x - 711115
R² = 0.2823

1/2M+1/2NPK: y = -11.851x + 38841
R² = 0.0002

M: y = 432.26x - 854460
R² = 0.2221

CK: y = 500.81x - 998197
R² = 0.3531

MNPK: y = 631.52x - 1E+06
R² = 0.3247



修改稿1

		



NPK

NK

N

NP

PK

CK



				3675.6925665548

				2256.4123357952

				3057.1030750177

				3003.5335617674

				3041.865729426

				2399.9688701482

				2860.2849359797

				2411.7497821405

				2847.5780025972

				2795.2362663615



d

d

cd

cd

a

e

bc

b

b

b

处理
Treatment

玉米产量 Yield（kg·hm-2）



		



SYI

CV

处理
Treatment

SYI

CV



		



地力贡献率

肥料贡献率

年份
Year

肥料贡献率（%）
Contribution ratio of fertilizer (%)

土壤地力贡献率（%）
Contribution of soil capacity (%)



		



N



		



1/4M+3/4NPK

年份
Year



		



1/2M+1/2NPK



		



M



		



CK



		



MNPK

玉米产量（kg hm-2）
Yield



		



NPK



		



NK



		



NP



		



PK



		

						有机碳平衡量

				2003										1		2		3		4		5		6		7		8		9		10

				1/4M+3/4化肥		1124.83								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				M		10347.39						2004		2326.49		5791.39		11466.63		-1361.62		11365.06		-1582.89		-1107.14		-1486.35		-1889.83		-2262.60

				CK		-2369.08						2005		1463.80		4104.38		11168.26		-1483.94		10910.15		-1889.98		-1672.74		-2503.86		-2620.89		-1828.48

				MNPK		11276.56						2006		1781.36		4802.23		10793.29		-1599.41		11302.60		-1085.86		-1162.98		-1271.73		-1095.74		-1493.62

				NPK		-1376.10						2007		2050.38		5186.99		11053.47		-1585.23		11705.58		-861.13		-1480.77		-972.43		-1035.28		-1685.25

				NK		-1533.89						2008		1737.66		5220.72		11151.67		-2020.51		11508.98		-882.13		-935.77		-903.10		-978.70		-1795.95

				N		-1869.45						2009		1767.53		5091.54		11114.79		-1332.95		11536.01		-858.98		-626.42		-1259.15		-1336.65		-1774.87

				NP		-1868.55						2010		2177.86		5258.00		11125.84		-1253.05		11721.59		-202.14		-1102.46		-805.15		-791.61		-842.72

				PK		-1902.61						2011		1683.59		4631.86		10493.07		-1406.33		11391.55		-916.23		-1187.03		-1439.17		-1143.11		-1524.09

				2004								2012		1868.36		4513.81		10807.00		-1686.72		11029.05		-1048.21		-1584.73		-1858.58		-1711.25		-1657.34

				1/4M+3/4化肥		2326.49						2013		2148.02		5060.57		10995.02		-1412.86		11228.47		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				1/2M＋1/2化肥		5791.39						2014		1174.85		3112.05		7097.98		-1412.86		7331.42		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				M		11466.63

				CK		-1361.62

				MNPK		11365.06

				NPK		-1582.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NK		-1107.14						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

				N		-1486.35						1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

				NP		-1889.83						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

				PK		-2262.60						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

				2005								MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

				1/4M+3/4化肥		1463.80						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

				1/2M＋1/2化肥		4104.38						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

				M		11168.26						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

				CK		-1483.94						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

				MNPK		10910.15						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

				NPK		-1889.98

				NK		-1672.74

				N		-2503.86

				NP		-2620.89								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				PK		-1828.48						1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1834.54		334.37

				2006								1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4797.60		715.22

				1/4M+3/4化肥		1781.36						M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10660.64		1208.17

				1/2M＋1/2化肥		4802.23						CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1505.04		213.29

				M		10793.29						MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11002.77		1243.48

				CK		-1599.41

				MNPK		11302.60								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		-1085.86						NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1029.81		427.60

				NK		-1162.98						NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1223.43		297.04

				N		-1271.73						N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1415.01		478.59

				NP		-1095.74						NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1358.74		525.01

				PK		-1493.62						PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1618.99		344.98

														2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

												1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

												1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

												M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

												CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

												MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

												NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

												NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

												N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

												NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

												PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

														MNPK

														11721.59

														11705.58

														11536.01

														11508.98

														11391.55

														11365.06

														11302.60

														11228.47

														11029.05

														10910.15

				2007										7331.42

				1/4M+3/4化肥		2050.38

				1/2M＋1/2化肥		5186.99

				M		11053.47

				CK		-1585.23

				MNPK		11705.58								A		S

				NPK		-861.13						CK		-1505.04		213.29

				NK		-1480.77						1/4M+3/4化肥		1834.54		334.37

				N		-972.43						1/2M＋1/2化肥		4797.60		715.22

				NP		-1035.28						M		10660.64		1208.17

				PK		-1685.25						MNPK		11002.77		1243.48

				2008

				1/4M+3/4化肥		1737.66

				1/2M＋1/2化肥		5220.72

				M		11151.67

				CK		-2020.51

				MNPK		11508.98

				NPK		-882.13

				NK		-935.77

				N		-903.10								A		S

				NP		-978.70						PK		-1618.99		344.98

				PK		-1795.95						CK		-1505.04		213.29

				2009								N		-1415.01		478.59

				1/4M+3/4化肥		1767.53						NP		-1358.74		525.01

				1/2M＋1/2化肥		5091.54						NK		-1223.43		297.04

				M		11114.79						NPK		-1029.81		427.60

				CK		-1332.95

				MNPK		11536.01

				NPK		-858.98

				NK		-626.42

				N		-1259.15

				NP		-1336.65

				PK		-1774.87

				2010

				1/4M+3/4化肥		2177.86

				1/2M＋1/2化肥		5258.00

				M		11125.84								1		2		3		4		5		6		7		8		9		10

				CK		-1253.05								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				MNPK		11721.59						投														1		2		3		4		5				6		7		8		9		10

				NPK		-202.14				1		4237.41		1124.83				4		-2369.08						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK				NPK		NK		N		NP		PK

				NK		-1102.46				1		4478.13		2326.49				4		-1361.62		2004		1		2326.49										6		-1582.89

				N		-805.15				1		4035.92		1463.80				4		-1483.94		2005		1		1463.80										6		-1889.98

				NP		-791.61				1		4347.32		1781.36				4		-1599.41		2006		1		1781.36										6		-1085.86

				PK		-842.72				1		4307.04		2050.38				4		-1585.23		2007		1		2050.38										6		-861.13

				2011						1		4779.50		1737.66				4		-2020.51		2008		1		1737.66										6		-882.13

				1/4M+3/4化肥		1683.59				1		4597.12		1767.53				4		-1332.95		2009		1		1767.53										6		-858.98

				1/2M＋1/2化肥		4631.86				1		4839.69		2177.86				4		-1253.05		2010		1		2177.86										6		-202.14

				M		10493.07				1		4369.81		1683.59				4		-1406.33		2011		1		1683.59										6		-916.23

				CK		-1406.33				1		4635.51		1868.36				4		-1686.72		2012		1		1868.36										6		-1048.21

				MNPK		11391.55				1		4332.36		2148.02				4		-1412.86		2013		1		2148.02										6		-1000.21

				NPK		-916.23				1		4815.59		1174.85				4		-1412.86		2014		1		1174.85										6		-1000.21

				NK		-1187.03				2		7230.75		4190.02				6		-1376.10				2		5791.39										7		-1107.14

				N		-1439.17				2		7787.26		5791.39				6		-1582.89				2		4104.38										7		-1672.74

				NP		-1143.11				2		6987.71		4104.38				6		-1889.98				2		4802.23										7		-1162.98

				PK		-1524.09				2		7377.81		4802.23				6		-1085.86				2		5186.99										7		-1480.77

				2012						2		7589.72		5186.99				6		-861.13				2		5220.72										7		-935.77

				1/4M+3/4化肥		1868.36				2		7840.51		5220.72				6		-882.13				2		5091.54										7		-626.42

				1/2M＋1/2化肥		4513.81				2		7740.44		5091.54				6		-858.98				2		5258.00										7		-1102.46

				M		10807.00				2		8041.67		5258.00				6		-202.14				2		4631.86										7		-1187.03

				CK		-1686.72				2		7769.33		4631.86				6		-916.23				2		4513.81										7		-1584.73

				MNPK		11029.05				2		7509.65		4513.81				6		-1048.21				2		5060.57										7		-1298.85

				NPK		-1048.21				2		7492.36		5060.57				6		-1000.21				2		3112.05										7		-1298.85

				NK		-1584.73				2		7871.19		3112.05				6		-1000.21				3		11466.63										8		-1486.35

				N		-1858.58				3		13588.94		10347.39				7		-1533.89				3		11168.26										8		-2503.86

				NP		-1711.25				3		14191.37		11466.63				7		-1107.14				3		10793.29										8		-1271.73

				PK		-1657.34				3		13466.14		11168.26				7		-1672.74				3		11053.47										8		-972.43

				2013						3		13664.49		10793.29				7		-1162.98				3		11151.67										8		-903.10

				1/4M+3/4化肥		2148.02				3		13728.83		11053.47				7		-1480.77				3		11114.79										8		-1259.15

				1/2M＋1/2化肥		5060.57				3		13843.91		11151.67				7		-935.77				3		11125.84										8		-805.15

				M		10995.02				3		13871.00		11114.79				7		-626.42				3		10493.07										8		-1439.17

				CK		-1412.86				3		14282.28		11125.84				7		-1102.46				3		10807.00										8		-1858.58

				MNPK		11228.47				3		13884.17		10493.07				7		-1187.03				3		10995.02										8		-1532.80

				NPK		-1000.21				3		14073.21		10807.00				7		-1584.73				3		7097.98										8		-1532.80

				NK		-1298.85				3		13810.05		10995.02				7		-1298.85				4		-1361.62										9		-1889.83

				N		-1532.80				3		14225.40		7097.98				7		-1298.85				4		-1483.94										9		-2620.89

				NP		-1171.53				4		797.74		-2369.08				8		-1869.45				4		-1599.41										9		-1095.74

				PK		-1471.99				4		801.61		-1361.62				8		-1486.35				4		-1585.23										9		-1035.28

				2014						4		221.11		-1483.94				8		-2503.86				4		-2020.51										9		-978.70

				1/4M+3/4化肥		1174.85				4		292.31		-1599.41				8		-1271.73				4		-1332.95										9		-1336.65

				1/2M＋1/2化肥		3112.05				4		457.22		-1585.23				8		-972.43				4		-1253.05										9		-791.61

				M		7097.98				4		352.05		-2020.51				8		-903.10				4		-1406.33										9		-1143.11

				CK		-1412.86				4		686.09		-1332.95				8		-1259.15				4		-1686.72										9		-1711.25

				MNPK		7331.42				4		1085.44		-1253.05				8		-805.15				4		-1412.86										9		-1171.53

				NPK		-1000.21				4		762.52		-1406.33				8		-1439.17				4		-1412.86										9		-1171.53

				NK		-1298.85				4		828.70		-1686.72				8		-1858.58				5		11365.06										10		-2262.60

				N		-1532.80				4		712.08		-1412.86				8		-1532.80				5		10910.15										10		-1828.48

				NP		-1171.53				4		697.63		-1412.86				8		-1532.80				5		11302.60										10		-1493.62

				PK		-1471.99				5		13765.42		11276.56				9		-1868.55				5		11705.58										10		-1685.25

										5		14183.12		11365.06				9		-1889.83				5		11508.98										10		-1795.95

										5		13775.48		10910.15				9		-2620.89				5		11536.01										10		-1774.87

										5		13740.48		11302.60				9		-1095.74				5		11721.59										10		-842.72

										5		14063.34		11705.58				9		-1035.28				5		11391.55										10		-1524.09

										5		14385.72		11508.98				9		-978.70				5		11029.05										10		-1657.34

										5		14173.81		11536.01				9		-1336.65				5		11228.47										10		-1471.99

										5		14479.56		11721.59				9		-791.61				5		7331.42										10		-1471.99

										5		14299.67		11391.55				9		-1143.11																4		-1361.62

										5		14167.12		11029.05				9		-1711.25																4		-1483.94

										5		13901.38		11228.47				9		-1171.53																4		-1599.41

										5		14482.52		7331.42				9		-1171.53																4		-1585.23

										6		990.46		-1376.10				10		-1902.61																4		-2020.51

										6		1416.94		-1582.89				10		-2262.60																4		-1332.95

										6		921.32		-1889.98				10		-1828.48																4		-1253.05

										6		947.38		-1085.86				10		-1493.62																4		-1406.33

										6		1075.92		-861.13				10		-1685.25																4		-1686.72

										6		1497.46		-882.13				10		-1795.95																4		-1412.86

										6		1234.52		-858.98				10		-1774.87																4		-1412.86

										6		1670.21		-202.14				10		-842.72

										6		1177.62		-916.23				10		-1524.09

										6		1182.41		-1048.21				10		-1657.34

										6		1105.01		-1000.21				10		-1471.99

										6		1205.43		-1000.21				10		-1471.99

										7		746.65		-1533.89

										7		997.69		-1107.14

										7		727.82		-1672.74

										7		863.58		-1162.98

										7		977.21		-1480.77

										7		1354.50		-935.77

										7		989.52		-626.42

										7		1273.35		-1102.46

										7		886.32		-1187.03

										7		743.56		-1584.73

										7		873.59		-1298.85

										7		868.14		-1298.85

										8		705.37		-1869.45

										8		1458.47		-1486.35

										8		730.91		-2503.86

										8		962.81		-1271.73

										8		1093.81		-972.43

										8		1184.98		-903.10

										8		919.49		-1259.15

										8		1174.48		-805.15

										8		858.01		-1439.17

										8		624.62		-1858.58

										8		872.30		-1532.80

										8		864.06		-1532.80

										9		630.29		-1868.55

										9		1195.31		-1889.83

										9		812.70		-2620.89

										9		1097.57		-1095.74

										9		1154.26		-1035.28

										9		1266.10		-978.70

										9		841.84		-1336.65

										9		1445.13		-791.61

										9		1022.18		-1143.11

										9		763.94		-1711.25

										9		996.14		-1171.53

										9		1021.01		-1171.53

										10		830.50		-1902.61

										10		932.67		-2262.60

										10		260.32		-1828.48

										10		753.36		-1493.62

										10		602.00		-1685.25

										10		534.63		-1795.95

										10		615.55		-1774.87

										10		1295.15		-842.72

										10		945.41		-1524.09

										10		991.75		-1657.34

										10		853.21		-1471.99

										10		859.55		-1471.99

						1		2		3		4		5		6		7		8		9		10

						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

						投入

										2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2003		1/4M+3/4化肥		1		4237.41		4478.13		4035.92		4347.32		4307.04		4779.50		4597.12		4839.69		4369.81		4635.51		4332.36		4815.59

				2003		1/2M＋1/2化肥		2		7230.75		7787.26		6987.71		7377.81		7589.72		7840.51		7740.44		8041.67		7769.33		7509.65		7492.36		7871.19

				2003		M		3		13588.94		14191.37		13466.14		13664.49		13728.83		13843.91		13871.00		14282.28		13884.17		14073.21		13810.05		14225.40

				2003		CK		4		797.74		801.61		221.11		292.31		457.22		352.05		686.09		1085.44		762.52		828.70		712.08		697.63

				2003		MNPK		5		13765.42		14183.12		13775.48		13740.48		14063.34		14385.72		14173.81		14479.56		14299.67		14167.12		13901.38		14482.52

				2003		NPK		6		990.46		1416.94		921.32		947.38		1075.92		1497.46		1234.52		1670.21		1177.62		1182.41		1105.01		1205.43

				2003		NK		7		746.65		997.69		727.82		863.58		977.21		1354.50		989.52		1273.35		886.32		743.56		873.59		868.14

				2003		N		8		705.37		1458.47		730.91		962.81		1093.81		1184.98		919.49		1174.48		858.01		624.62		872.30		864.06

				2003		NP		9		630.29		1195.31		812.70		1097.57		1154.26		1266.10		841.84		1445.13		1022.18		763.94		996.14		1021.01

				2003		PK		10		830.50		932.67		260.32		753.36		602.00		534.63		615.55		1295.15		945.41		991.75		853.21		859.55

						2004		1/4M+3/4化肥

						2004		1/2M＋1/2化肥

						2004		M

						2004		CK

						2004		MNPK

						2004		NPK

						2004		NK

						2004		N

						2004		NP

						2004		PK

						2005		1/4M+3/4化肥

						2005		1/2M＋1/2化肥

						2005		M

						2005		CK

						2005		MNPK

						2005		NPK

						2005		NK

						2005		N

						2005		NP

						2005		PK

						2006		1/4M+3/4化肥

						2006		1/2M＋1/2化肥

						2006		M

						2006		CK

						2006		MNPK

						2006		NPK

						2006		NK

						2006		N

						2006		NP

						2006		PK

						2007		1/4M+3/4化肥

						2007		1/2M＋1/2化肥

						2007		M

						2007		CK

						2007		MNPK

						2007		NPK

						2007		NK

						2007		N

						2007		NP

						2007		PK

						2008		1/4M+3/4化肥

						2008		1/2M＋1/2化肥

						2008		M

						2008		CK

						2008		MNPK

						2008		NPK

						2008		NK

						2008		N

						2008		NP

						2008		PK

						2009		1/4M+3/4化肥

						2009		1/2M＋1/2化肥

						2009		M

						2009		CK

						2009		MNPK

						2009		NPK

						2009		NK

						2009		N

						2009		NP

						2009		PK

						2010		1/4M+3/4化肥

						2010		1/2M＋1/2化肥

						2010		M

						2010		CK

						2010		MNPK

						2010		NPK

						2010		NK

						2010		N

						2010		NP

						2010		PK

						2011		1/4M+3/4化肥

						2011		1/2M＋1/2化肥

						2011		M

						2011		CK

						2011		MNPK

						2011		NPK

						2011		NK

						2011		N

						2011		NP

						2011		PK

						2012		1/4M+3/4化肥

						2012		1/2M＋1/2化肥

						2012		M

						2012		CK

						2012		MNPK

						2012		NPK

						2012		NK

						2012		N

						2012		NP

						2012		PK

						2013		1/4M+3/4化肥

						2013		1/2M＋1/2化肥

						2013		M

						2013		CK

						2013		MNPK

						2013		NPK

						2013		NK

						2013		N

						2013		NP

						2013		PK

						2014		1/4M+3/4化肥

						2014		1/2M＋1/2化肥

						2014		M

						2014		CK

						2014		MNPK

						2014		NPK

						2014		NK

						2014		N

						2014		NP

						2014		PK





				213.2881600059		213.2881600059

				334.3667947267		334.3667947267

				715.2239020807		715.2239020807

				1208.1739496529		1208.1739496529

				1243.4832444737		1243.4832444737



a

b

c

d

d

处理

有机碳平衡量（kg·hm-2）



				344.9834383281		344.9834383281

				213.2881600059		213.2881600059

				478.5871424137		478.5871424137

				525.0050656724		525.0050656724

				297.037695431		297.037695431

				427.5983132493		427.5983132493



abc

bc

c

a

ab

ab

处理

有机碳平衡量（kg·hm-2）



		



有机碳投入量（kg hm-2）
Input of SOC

有机碳平衡量（kg hm-2）
Balance of  SOC

y = 0.9326x - 2276.2
R² = 0.9819**，n=120



		

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

				CK		22.23		0.46

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

						作物产量		SOC		平衡量

		1/4M＋化肥		2004		14478.0		21.82		2326.49								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2005		11340.0		23.37		1463.80						1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

				2006		12177.8		24.65		1781.36						1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

				2007		12692.8		21.68		2050.38						M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

				2008		18152.3		29.22		1737.66						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2009		16612.1		27.18		1767.53						MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

				2010		16825.6		25.57		2177.86

				2011		17507.3		25.80		1683.59								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2012		14485.5		26.58		1868.36						NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

				2013		15283.5		27.67		2148.02						NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16

				2014		16230.4		25.14		1174.85						N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

		1/2M＋化肥		2004		16269.0		19.87		5791.39						NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

				2005		8010.0		24.54		4104.38						PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

				2006		11150.2		25.33		4802.23						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2007		11429.0		23.63		5186.99

				2008		19246.7		25.76		5220.72

				2009		15593.9		26.05		5091.54

				2010		19889.3		27.37		5258.00

				2011		16422.0		30.85		4631.86

				2012		11973.0		29.46		4513.81

				2013		14271.0		27.98		5060.57

				2014		14036.2		28.72		3112.05

		M		2004		16519.5		20.65		11466.63

				2005		8757.0		25.71		11168.26

				2006		9598.1		28.32		10793.29

				2007		10281.2		26.38		11053.47

				2008		14962.2		26.55		11151.67

				2009		14901.8		27.18		11114.79

				2010		17995.5		31.13		11125.84

				2011		15083.2		33.44		10493.07

				2012		14439.0		32.21		10807.00

				2013		16507.5		31.13		10995.02

				2014		14396.8		32.41		7097.98

		CK		2004		9085.5		27.08		-1361.62

				2005		3160.5		23.37		-1483.94

				2006		4823.8		18.38		-1599.41

				2007		5665.3		19.85		-1585.23

				2008		5230.6		23.06		-2020.51

				2009		10777.5		19.62		-1332.95

				2010		11216.8		22.73		-1253.05

				2011		9236.2		21.08		-1406.33

				2012		7657.5		24.45		-1686.72

				2013		10815.0		22.78		-1412.86

				2014		9654.0		22.19		-1412.86

		M＋化肥		2004		16818.0		28.05		11365.06

				2005		11971.5		25.71		10910.15

				2006		13117.5		24.33		11302.60

				2007		13129.1		23.53		11705.58

				2008		22747.6		28.71		11508.98

				2009		19678.3		26.33		11536.01

				2010		22369.6		27.52		11721.59

				2011		19564.2		29.02		11391.55

				2012		18415.5		31.32		11029.05

				2013		18913.5		28.79		11228.47

				2014		19480.5		30.47		7331.42

		NPK		2004		16758.0		24.93		-1582.89

				2005		11020.5		25.32		-1889.98

				2006		10763.6		19.64		-1085.86

				2007		11052.5		18.72		-861.13

				2008		17650.8		22.99		-882.13

				2009		15960.4		20.23		-858.98

				2010		20211.4		18.09		-202.14

				2011		15341.3		20.23		-916.23

				2012		13627.5		21.55		-1048.21

				2013		14884.5		20.67		-1000.21

				2014		13495.3		20.30		-1000.21

		NK		2004		11806.5		24.93		-1107.14

				2005		8565.0		24.15		-1672.74

				2006		8178.2		19.69		-1162.98

				2007		9880.4		23.89		-1480.77

				2008		15245.2		22.26		-935.77

				2009		13129.9				-626.42

				2010		16237.3		23.09		-1102.46

				2011		10754.9		20.15		-1187.03

				2012		7066.5		22.63		-1584.73

				2013		11379.0		22.05		-1298.85

				2014		10254.0		22.16		-1298.85

		N		2004		15469.5		25.32		-1486.35

				2005		8758.5		26.10		-2503.86

				2006		10569.3		21.10		-1271.73

				2007		11553.1		19.51		-972.43

				2008		13348.2		19.72		-903.10

				2009		12216.5		20.57		-1259.15

				2010		14264.3		18.69		-805.15

				2011		9713.7		21.69		-1439.17

				2012		5310.0		23.45		-1858.58

				2013		9166.5		24.12		-1532.80

				2014		10247.5		25.09		-1532.80

		NP		2004		13279.5		27.27		-1889.83

				2005		9555.0		25.32		-2620.89

				2006		10983.4		21.19		-1095.74

				2007		12412.2		21.15		-1035.28

				2008		14137.9		21.69		-978.70

				2009		10356.3		21.05		-1336.65

				2010		16026.8		21.61		-791.61

				2011		12327.4		20.92		-1143.11

				2012		7258.5		23.91		-1711.25

				2013		13546.5		24.01		-1171.53

				2014		12575.3		23.78		-1171.53

		PK		2004		11397.0		29.61		-2262.60

				2005		3298.5		28.44		-1828.48

				2006		9159.0		21.40		-1493.62

				2007		8152.3		21.78		-1685.25

				2008		10444.0		22.20		-1795.95

				2009		11094.1		22.77		-1774.87

				2010		17307.7		20.36		-842.72

				2011		10940.5		23.52		-1524.09

				2012		10948.5		25.23		-1657.34

				2013		11230.5		24.80		-1471.99

				2014		10220.0		24.75		-1471.99





		



玉米产量（kg·hm-2）

有机碳含量（g·kg-1）



		



玉米产量（kg·hm-2）

有机碳平衡量（kg·hm-2）



		

								SOC		SYI		CV		碳平衡量		SYI		CV

						1/4M＋3/4NPK		25.33		0.71		0.15		1834.54		0.71		0.15

						1/2M＋1/2NPK		26.32		0.60		0.20		4797.60		0.60		0.20

						M		28.65		0.61		0.22		10660.64		0.61		0.22

						CK		22.23		0.46		0.35		-1505.04		0.46		0.35

						MNPK		27.62		0.62		0.21		11002.77		0.62		0.21

						NPK		21.15		0.57		0.21		-1029.81		0.57		0.21

						NK		21.88		0.51		0.26		-1223.43		0.51		0.26

						N		22.31		0.52		0.26		-1415.01		0.52		0.26

						NP		22.90		0.60		0.20		-1358.74		0.60		0.20

						PK		24.08		0.50		0.22		-1618.99		0.50		0.22





		



SYI

CV

有机碳含量（g·kg-1）
SOC content

SYI

CV



		



SYI

CV

有机碳平衡量（kg·hm-2）
Balance of SOC

SYI

CV



		

						SOC（g/kg）

												2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

										1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

										1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

										M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

										CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

										NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

										N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

										NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

										PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

												A		S

								1		PK		-1618.99		344.98		a

								2		CK		-1505.04		213.29		a

								3		N		-1415.01		478.59		a

								4		NP		-1358.74		525.01		a

								5		NK		-1223.43		297.04		a

								6		NPK		-1029.81		427.60		a

								7		1/4M+3/4化肥		1834.54		334.37		b

								8		1/2M＋1/2化肥		4797.60		715.22		c

								9		M		10660.64		1208.17		d

								10		MNPK		11002.77		1243.48		d

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1834.54

								1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4797.60

								M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10660.64

								CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1505.04

								MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11002.77

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1029.81

								NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1223.43

								N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1415.01

								NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1358.74

								PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1618.99

								1		-2262.60

								1		-1828.48

								1		-1493.62

								1		-1685.25

								1		-1795.95

								1		-1774.87

								1		-842.72

								1		-1524.09

								1		-1657.34

								1		-1471.99

								1		-1471.99

								2		-1361.62

								2		-1483.94

								2		-1599.41

								2		-1585.23

								2		-2020.51

								2		-1332.95

								2		-1253.05

								2		-1406.33

								2		-1686.72

								2		-1412.86

								2		-1412.86

								3		-1486.35

								3		-2503.86

								3		-1271.73

								3		-972.43

								3		-903.10

								3		-1259.15

								3		-805.15

								3		-1439.17

								3		-1858.58

								3		-1532.80

								3		-1532.80

								4		-1889.83

								4		-2620.89

								4		-1095.74

								4		-1035.28

								4		-978.70

								4		-1336.65

								4		-791.61

								4		-1143.11

								4		-1711.25

								4		-1171.53

								4		-1171.53

								5		-1107.14

								5		-1672.74

								5		-1162.98

								5		-1480.77

								5		-935.77

								5		-626.42

								5		-1102.46

								5		-1187.03

								5		-1584.73

								5		-1298.85

								5		-1298.85

								6		-1582.89

								6		-1889.98

								6		-1085.86

								6		-861.13

								6		-882.13

								6		-858.98

								6		-202.14

								6		-916.23

								6		-1048.21

								6		-1000.21

								6		-1000.21																								334.37

								7		2326.49																								715.22

								7		1463.80																								1208.17

								7		1781.36																								213.29

								7		2050.38																								1243.48

								7		1737.66

								7		1767.53

								7		2177.86																								427.60

								7		1683.59																								297.04

								7		1868.36																								478.59

								7		2148.02																								525.01

								7		1174.85																								344.98

								8		5791.39

								8		4104.38

								8		4802.23

								8		5186.99

								8		5220.72

								8		5091.54

								8		5258.00

								8		4631.86

								8		4513.81

								8		5060.57

								8		3112.05

								9		11466.63

								9		11168.26

								9		10793.29

								9		11053.47

								9		11151.67

								9		11114.79

								9		11125.84

								9		10493.07

								9		10807.00

								9		10995.02

								9		7097.98

								10		11365.06

								10		10910.15

								10		11302.60

								10		11705.58

								10		11508.98

								10		11536.01

								10		11721.59

								10		11391.55

								10		11029.05

								10		11228.47

								10		7331.42





		



1/4M+3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

NPK

NK

N

NP

PK

年份
Year

有机碳含量  SOC content
（g kg-1）



				344.9834383281		344.9834383281

				213.2881600059		213.2881600059

				478.5871424137		478.5871424137

				525.0050656724		525.0050656724

				297.037695431		297.037695431

				427.5983132493		427.5983132493

				334.3667947267		334.3667947267

				715.2239020807		715.2239020807

				1208.1739496529		1208.1739496529

				1243.4832444737		1243.4832444737



a

a

a

a

a

处理
Treatment

有机碳平衡量 Balance of SOC 
（kg hm-2）



a

b

c

d

d


_1527572078.xls
Chart1

		4237.4131740139

		4478.1271740139

		4035.9151740139

		4347.3164831048

		4307.0363168711

		4779.5024467412

		4597.1208210727

		4839.6933675623

		4369.810564923

		4635.5071740139

		4332.3571740139

		4815.5911740139

		7230.7503480278

		7787.2563480278

		6987.7143480278

		7377.8103480278

		7589.7174753006

		7840.5065744429

		7740.4383480278

		8041.6739545852

		7769.3253480278

		7509.6483480278

		7492.3623480278

		7871.1923480278

		13588.9446960557

		14191.3746960557

		13466.1366960557

		13664.4917869648

		13728.829375301

		13843.9131960557

		13870.996029389

		14282.2766960557

		13884.1655981328

		14073.2106960557

		13810.0506960557

		14225.3962960557

		797.736

		801.606

		221.106

		292.314

		457.21728

		352.0451612903

		686.0931724138

		1085.4428571429

		762.5179596774

		828.696

		712.08

		697.632

		13765.4166960557

		14183.1186960557

		13775.4786960557

		13740.4834411537

		14063.3421960557

		14385.7180094885

		14173.806356433

		14479.5575897012

		14299.6708896041

		14167.1226960557

		13901.3826960557

		14482.5190960557

		990.462

		1416.936

		921.318

		947.376

		1075.9214285714

		1497.4573770492

		1234.51968

		1670.2059068256

		1177.6206315789

		1182.414

		1105.014

		1205.4276

		746.652

		997.686

		727.818

		863.583761194

		977.2086521739

		1354.5

		989.52

		1273.3529128857

		886.32288

		743.556

		873.588

		868.1356

		705.372

		1458.474

		730.914

		962.8068571429

		1093.810212766

		1184.9788235294

		919.4917647059

		1174.4839406461

		858.0111183673

		624.618

		872.298

		864.0592

		630.294

		1195.314

		812.7

		1097.5675862069

		1154.2551428571

		1266.1010526316

		841.8368

		1445.1310188679

		1022.176233871

		763.938

		996.138

		1021.0092

		830.502

		932.67

		260.322

		753.36

		602

		534.6333333333

		615.545

		1295.1533511275

		945.4096216216

		991.752

		853.206

		859.5528



有机碳投入量 SOC input（kg hm-2）

有机碳平衡量 SOC balance（kg hm-2）

y = 0.9326x - 2276.2
R² = 0.982**，n=120

1124.8253808758

2326.4901485594

1463.7993610269

1781.3617329437

2050.3818017824

1737.6588067412

1767.5267985421

2177.8563675623

1683.593344923

1868.357772789

2148.0249341684

1174.8520803401

4190.0220480278

5791.3938036123

4104.3833225733

4802.2259090206

5186.9858617924

5220.7214748405

5091.5445250965

5258.0016546397

4631.8600080278

4513.8145963046

5060.5734018906

3112.0525202201

10347.3918863319

11466.630047744

11168.2587189128

10793.2899469648

11053.471495301

11151.6663405661

11114.7920535523

11125.8366560557

10493.0656781328

10806.9950903042

10995.0207837824

7097.9790204413

-2369.0826497052

-1361.622379398

-1483.9441090909

-1599.4115118173

-1585.2280069565

-2020.5077148642

-1332.9488875862

-1253.0501584392

-1406.3259203226

-1686.7203466535

-1412.8574943335

-1412.8574943335

11276.5589257182

11365.0563656661

10910.1533931985

11302.6032754852

11705.5760760557

11508.9760094885

11536.0050837637

11721.5854675741

11391.5462496041

11029.0528424657

11228.4653964574

7331.4236331163

-1376.1000846997

-1582.8867584416

-1889.9802077922

-1085.8647726678

-861.1274078346

-882.1318229508

-858.9796624123

-202.141006156

-916.2257684211

-1048.2124296272

-1000.2068330301

-1000.2068330301

-1533.8928145454

-1107.1389163636

-1672.7375127273

-1162.977505189

-1480.7748896637

-935.7722091089

-626.4243932138

-1102.4570071143

-1187.0298

-1584.7262220535

-1298.8457567947

-1298.8457567947

-1869.4478138139

-1486.3545662338

-2503.8594451948

-1271.7255028571

-972.425867234

-903.1021950765

-1259.1461732588

-805.1471193539

-1439.1716816327

-1858.5812101553

-1532.796106891

-1532.796106891

-1868.5465984164

-1889.8314545455

-2620.8942077922

-1095.7420213284

-1035.2837318285

-978.696807095

-1336.6519

-791.6084046764

-1143.105866129

-1711.2541010618

-1171.5279703272

-1171.5279703272

-1902.6126666667

-2262.6021818182

-1828.4834181818

-1493.6229003783

-1685.2548571429

-1795.9460824493

-1774.8692663157

-842.7173390812

-1524.0853783784

-1657.3358782072

-1471.9945664455

-1471.9945664455



有机碳

		

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						1/4M+化肥		29.90		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

						1/2M＋化肥		29.90		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

						M		31.97		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

						M＋化肥		24.84		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						NPK		22.87		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

						NK		22.16		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16

						N		24.31		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

						NP		24.14		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

						PK		26.03		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

																										2013		2014		2013		2014

																				3		1/4M+化肥				47.71		43.34		27.67		25.14		1/4M+化肥

																				4		1/2M+化肥				48.24		49.52		27.98		28.72		1/2M+化肥

																				5		M				53.67		55.88		31.13		32.41		M

																				6		CK				39.27		38.26		22.78		22.19		CK

																				7		M+化肥				49.64		52.54		28.79		30.47		M+化肥

																				8		NPK				35.63		35.00		20.67		20.30		NPK

																				9		NK				38.02		38.20		22.05		22.16		NK

																				10		N				41.59		43.26		24.12		25.09		N

																				11		NP				41.40		41.00		24.01		23.78		NP

																				12		PK				42.76		42.67		24.80		24.75		PK

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										有机碳含量		作物产量

								1/4M+3/4NPK		25.33		14639.22

								1/2M＋1/2NPK		26.32		14625.80

								M		28.65		13496.81

								CK		22.23		7810.52

								MNPK		27.62		17178.49

								NPK		21.15		14389.54

								NK		22.50		11015.80

								N		22.31		10725.51

								NP		22.90		11518.82

								PK		24.08		11024.51

								CK		22.23		7810.52

								有机碳含量		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

								1/4M+3/4NPK		11476.5		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5

								有机碳含量		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

								1/2M＋1/2NPK		10014.0		16269.0		8010.0		11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0

								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014								阈值

				1		1/4M+化肥		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33		2.36		1/4M+化肥		2.53		-0.07		cd		1/4M+化肥

				2		1/2M＋化肥		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32		3.06		1/2M＋化肥		2.63		0.16		cde		1/2M＋化肥

				3		M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65		3.83		M		2.86		0.34		e		M

				4		CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23		2.44		CK		2.22		0.10		ab		CK

				5		M＋化肥		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62		2.44		M＋化肥		2.76		-0.12		de		M＋化肥

				6		NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15		2.36		NPK		2.12		0.11		a		NPK

				7		NK		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16		21.88		2.58		NK		2.19		0.18		ab		NK

				8		N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31		2.61		N		2.23		0.17		ab		N

				9		NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90		2.11		NP		2.29		-0.08		ab		NP

				10		PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08		2.89		PK		2.41		0.20		bc		PK

						1		21.82																				M		28.65		0.29

						1		23.37						2004		2014												M＋化肥		27.62		0.24

						1		24.65				1/4M+化肥		21.82		25.14		0.15										1/2M＋化肥		26.32		0.18

						1		21.68				1/2M＋化肥		19.87		28.72		0.45										1/4M+化肥		25.33		0.14

						1		29.22				M		20.65		32.41		0.57										PK		24.08		0.08

						1		27.18				CK		27.08		22.19		-0.18										NP		22.90		0.03

						1		25.57				M＋化肥		28.05		30.47		0.09										N		22.31		0.00

						1		25.80				NPK		24.93		20.30		-0.19										CK		22.23

						1		26.58				NK		24.93		22.16		-0.11										NK		21.88		-0.02

						1		27.67				N		25.32		25.09		-0.01										NPK		21.15		-0.05

						1		25.14				NP		27.27		23.78		-0.13

						2		19.87				PK		29.61		24.75		-0.16

						2		24.54

						2		25.33								2012		2013		2014

						2		23.63								26.58		27.67		25.14		26.46

						2		25.76								29.46		27.98		28.72		28.72

						2		26.05								32.21		31.13		32.41		31.92

						2		27.37								24.45		22.78		22.19		23.14

						2		30.85								31.32		28.79		30.47		30.19

						2		29.46								21.55		20.67		20.30		20.84

						2		27.98								22.63		22.05		22.16		22.28

						2		28.72								23.45		24.12		25.09		24.22

						3		20.65								23.91		24.01		23.78		23.90

						3		25.71								25.23		24.80		24.75		24.93

						3		28.32

						3		26.38						2004		2012-2014

						3		26.55				1/4M+化肥		21.82		26.46		0.21

						3		27.18				1/2M＋化肥		19.87		28.72		0.45

						3		31.13				M		20.65		31.92		0.55

						3		33.44				CK		27.08		23.14		-0.15

						3		32.21				M＋化肥		28.05		30.19		0.08

						3		31.13				NPK		24.93		20.84		-0.16

						3		32.41				NK		24.93		22.28		-0.11

						4		27.08				N		25.32		24.22		-0.04

						4		23.37				NP		27.27		23.90		-0.12

						4		18.38				PK		29.61		24.93		-0.16

						4		19.85

						4		23.06

						4		19.62

						4		22.73

						4		21.08

						4		24.45

						4		22.78

						4		22.19

						5		28.05

						5		25.71

						5		24.33

						5		23.53

						5		28.71

						5		26.33

						5		27.52

						5		29.02

						5		31.32

						5		28.79

						5		30.47

						6		24.93

						6		25.32

						6		19.64

						6		18.72

						6		22.99

						6		20.23

						6		18.09

						6		20.23

						6		21.55

						6		20.67

						6		20.30

						7		24.93

						7		24.15

						7		19.69

						7		23.89

						7		22.26

						7		15.70

						7		23.09

						7		20.15

						7		22.63

						7		22.05

						7		22.16

						8		25.32

						8		26.10

						8		21.10

						8		19.51

						8		19.72

						8		20.57

						8		18.69

						8		21.69

						8		23.45

						8		24.12

						8		25.09

						9		27.27

						9		25.32

						9		21.19

						9		21.15

						9		21.69

						9		21.05

						9		21.61

						9		20.92

						9		23.91

						9		24.01

						9		23.78

						10		29.61

						10		28.44

						10		21.40

						10		21.78

						10		22.20

						10		22.77

						10		20.36

						10		23.52

						10		25.23

						10		24.80

						10		24.75





有机碳

		



1/4M+3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年
Year

有机碳含量（g·kg-1）
SOC content



产量

		



NPK

NK

N

NP

PK

CK

年
Year

有机碳含量（g·kg-1）
SOC content



有机碳平衡量

		



1/4M+3/4NPK

1/2M＋1/2NPK



有机碳含量及平衡量与产量

		

				生物产量		kg/hm2

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.4123357952

				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.1030750177

				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.865729426

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.2362663615

				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.6925665548

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.5335617674

				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.2849359797

				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.5780025972

				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.9688701482

				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.7497821405

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

										1/4M＋化肥		1/2M＋化肥		M		CK		M＋化肥		NPK		NK		N		NP		PK

								2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0

								2005		11340.0		8010.0		8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0		3298.5

								2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0

								2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3

								2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0

								2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1

								2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7

								2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5

								2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

								2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

								2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

										1		2		3		4		5		6		7		8		9		10

																																A		S		CV

				SYI				A		S		Ymax				SYI						SYI						CV		1/4M＋3/4NPK		15071.4		2256.4123357952		0.15

						1/4M＋3/4NPK		15071.4		2256.41		18152.3				0.71		1/4M＋3/4NPK				0.71		1/4M＋3/4NPK						1/2M＋1/2NPK		15028.0		3057.1030750177		0.20

						1/2M＋1/2NPK		15028.0		3057.10		19889.3				0.60		1/2M＋1/2NPK				0.62		M＋化肥						M		13949.3		3041.865729426		0.22

						M		13949.3		3041.87		17995.5				0.61		M				0.61		M						CK		7938.4		2795.2362663615		0.35

						CK		7938.4		2795.24		11216.8				0.46		CK				0.60		1/2M＋1/2NPK						MNPK		17836.9		3675.6925665548		0.21

						M＋化肥		17836.9		3675.69		22747.6				0.62		M＋化肥				0.60		NP

						NPK		14615.1		3003.53		20211.4				0.57		NPK				0.57		NPK						NPK		14615.1		3003.5335617674		0.21

						NK		11136.1		2860.28		16237.3				0.51		NK				0.52		N						NK		11136.1		2860.2849359797		0.26

						N		10965.2		2847.58		15469.5				0.52		N				0.51		NK						N		10965.2		2847.5780025972		0.26

						NP		12041.7		2399.97		16026.8				0.60		NP				0.50		PK						NP		12041.7		2399.9688701482		0.20

						PK		11089.4		2411.75		17307.7				0.50		PK				0.46		CK						PK		11089.4		2411.7497821405		0.22

																				处理												CV								SYI		CV

										1/4M＋化肥										Treatments		SYI								CK		0.35						1/4M＋3/4NPK		0.71		0.15

								2008		18152.3										1/4M＋3/4NPK		0.71								N		0.26						1/2M＋1/2NPK		0.60		0.20

								2011		17507.3										MNPK		0.62								NK		0.26						M		0.61		0.22

								2010		16825.6										M		0.61								M		0.22						CK		0.46		0.35

								2009		16612.1										1/2M＋1/2NPK		0.60								PK		0.22						MNPK		0.62		0.21

								2014		16230.4										NP		0.60								MNPK		0.21						NPK		0.57		0.21

								2013		15283.5										NPK		0.57								NPK		0.21						NK		0.51		0.26

								2012		14485.5										N		0.52								1/2M＋1/2NPK		0.20						N		0.52		0.26

								2004		14478.0										NK		0.51								NP		0.20						NP		0.60		0.20

								2007		12692.8										PK		0.50								1/4M＋3/4NPK		0.15						PK		0.50		0.22

								2006		12177.8										CK		0.46

								2005		11340.0

										1/2M＋化肥

								2010		19889.3

								2008		19246.7

								2011		16422.0

								2004		16269.0

								2009		15593.9

								2013		14271.0

								2014		14036.2

								2012		11973.0

								2007		11429.0

								2006		11150.2

								2005		8010.0

										M

								2010		17995.5

								2004		16519.5

								2013		16507.5

								2011		15083.2

								2008		14962.2

								2009		14901.8

								2012		14439.0

								2014		14396.8

								2007		10281.2

								2006		9598.1

								2005		8757.0

										CK

								2010		11216.8

								2013		10815.0

								2009		10777.5

								2014		9654.0

								2011		9236.2

								2004		9085.5

								2012		7657.5

								2007		5665.3

								2008		5230.6

								2006		4823.8

								2005		3160.5

										M＋化肥

								2008		22747.6

								2010		22369.6

								2009		19678.3

								2011		19564.2

								2014		19480.5

								2013		18913.5

								2012		18415.5

								2004		16818.0

								2007		13129.1

								2006		13117.5

								2005		11971.5

										NPK

								2010		20211.4

								2008		17650.8

								2004		16758.0

								2009		15960.4

								2011		15341.3

								2013		14884.5

								2012		13627.5

								2014		13495.3

								2007		11052.5

								2005		11020.5

								2006		10763.6

										NK

								2010		16237.3

								2008		15245.2

								2009		13129.9

								2004		11806.5

								2013		11379.0

								2011		10754.9

								2014		10254.0

								2007		9880.4

								2005		8565.0

								2006		8178.2

								2012		7066.5

										N

								2004		15469.5

								2010		14264.3

								2008		13348.2

								2009		12216.5

								2007		11553.1

								2006		10569.3

								2014		10247.5

								2011		9713.7

								2013		9166.5

								2005		8758.5

								2012		5310.0

										NP

								2010		16026.8

								2008		14137.9

								2013		13546.5

								2004		13279.5

								2014		12575.3

								2007		12412.2

								2011		12327.4

								2006		10983.4

								2009		10356.3

								2005		9555.0

								2012		7258.5

										PK

								2010		17307.7

								2004		11397.0

								2013		11230.5

								2009		11094.1

								2012		10948.5

								2011		10940.5

								2008		10444.0

								2014		10220.0

								2006		9159.0

								2007		8152.3

								2005		3298.5

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

		1		1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.41		1/4M＋3/4NPK

		2		1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.10		1/2M＋1/2NPK

		3		M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.87		M

		4		CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.24		CK

		5		MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.69		MNPK

		6		NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.53		NPK

		7		NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.28		NK

		8		N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.58		N

		9		NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.97		NP

		10		PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.75		PK

																														MNPK		17836.9				1.25

						1		2		3		4		5		6		7		8		9		10						1/4M＋3/4NPK		15071.4		3675.69		0.90

						1/4M＋3/4NPK		1/2M＋1/2NPK		M		CK		MNPK		NPK		NK		N		NP		PK						1/2M＋1/2NPK		15028.0		2256.41		0.89

				2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0						NPK		14615.1		3057.10		0.84

				2005		11340.0				8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0								M		13949.3		3003.53		0.76

				2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0						NP		12041.7		3041.87		0.52

				2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3						NK		11136.1		2399.97		0.40

				2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0						PK		11089.4		2860.28		0.40

				2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1						N		10965.2		2411.75		0.38

				2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7						CK		7938.4		2847.58

				2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5										2795.24

				2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

				2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

				2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

						1		14478.0

						1		11340.0

						1		12177.8

						1		12692.8

						1		18152.3

						1		16612.1

						1		16825.6

						1		17507.3

						1		14485.5

						1		15283.5

						1		16230.4

						2		16269.0

						2

						2		11150.2

						2		11429.0

						2		19246.7

						2		15593.9

						2		19889.3

						2		16422.0

						2		11973.0

						2		14271.0

						2		14036.2												2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						3		16519.5										1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4

						3		8757.0										1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2

						3		9598.1										M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8

						3		10281.2										CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

						3		14962.2										MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5

						3		14901.8										NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3

						3		17995.5										NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0

						3		15083.2										N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5

						3		14439.0										NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3

						3		16507.5										PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0

						3		14396.8

						4		9085.5

						4		3160.5												2004				2005				2006				2007				2008				2009				2010				2011				2012				2013				2014

						4		4823.8										MNPK		16818.0		MNPK		11971.5		MNPK		13117.5		MNPK		13129.1		MNPK		22747.6		MNPK		19678.3		MNPK		22369.6		MNPK		19564.2		MNPK		18415.5		MNPK		18913.5		MNPK		19480.5

						4		5665.3										NPK		16758.0		1/4M＋3/4NPK		11340.0		1/4M＋3/4NPK		12177.8		1/4M＋3/4NPK		12692.8		1/2M＋1/2NPK		19246.7		1/4M＋3/4NPK		16612.1		NPK		20211.4		1/4M＋3/4NPK		17507.3		1/4M＋3/4NPK		14485.5		M		16507.5		1/4M＋3/4NPK		16230.4

						4		5230.6										M		16519.5		NPK		11020.5		1/2M＋1/2NPK		11150.2		NP		12412.2		1/4M＋3/4NPK		18152.3		NPK		15960.4		1/2M＋1/2NPK		19889.3		1/2M＋1/2NPK		16422.0		M		14439.0		1/4M＋3/4NPK		15283.5		M		14396.8

						4		10777.5										1/2M＋1/2NPK		16269.0		NP		9555.0		NP		10983.4		N		11553.1		NPK		17650.8		1/2M＋1/2NPK		15593.9		M		17995.5		NPK		15341.3		NPK		13627.5		NPK		14884.5		1/2M＋1/2NPK		14036.2

						4		11216.8										N		15469.5		N		8758.5		NPK		10763.6		1/2M＋1/2NPK		11429.0		NK		15245.2		M		14901.8		PK		17307.7		M		15083.2		1/2M＋1/2NPK		11973.0		1/2M＋1/2NPK		14271.0		NPK		13495.3

						4		9236.2										1/4M＋3/4NPK		14478.0		M		8757.0		N		10569.3		NPK		11052.5		M		14962.2		NK		13129.9		1/4M＋3/4NPK		16825.6		NP		12327.4		PK		10948.5		NP		13546.5		NP		12575.3

						4		7657.5										NP		13279.5		NK		8565.0		M		9598.1		M		10281.2		NP		14137.9		N		12216.5		NK		16237.3		PK		10940.5		CK		7657.5		NK		11379.0		NK		10254.0

						4		10815.0										NK		11806.5		CK		3160.5		PK		9159.0		NK		9880.4		N		13348.2		PK		11094.1		NP		16026.8		NK		10754.9		NP		7258.5		PK		11230.5		N		10247.5

						4		9654.0										PK		11397.0						NK		8178.2		PK		8152.3		PK		10444.0		CK		10777.5		N		14264.3		N		9713.7		NK		7066.5		CK		10815.0		PK		10220.0

						5		16818.0										CK		9085.5						CK		4823.8		CK		5665.3		CK		5230.6		NP		10356.3		CK		11216.8		CK		9236.2		N		5310.0		N		9166.5		CK		9654.0

						5		11971.5

						5		13117.5

						5		13129.1

						5		22747.6												2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						5		19678.3										地力贡献率		0.54		0.26		0.37		0.43		0.23		0.55		0.50		0.47		0.42		0.57		0.50

						5		22369.6

						5		19564.2										39.07		54.02		26.40		36.77		43.15		22.99		54.77		50.14		47.21		41.58		57.18		49.56		49.44

						5		18415.5																																		0.27

						5		18913.5																37		13						50.07		5.53

						5		19480.5

						6		16758.0

						6		11020.5

						6		10763.6

						6		11052.5

						6		17650.8

						6		15960.4

						6		20211.4

						6		15341.3

						6		13627.5

						6		14884.5

						6		13495.3

						7		11806.5

						7		8565.0

						7		8178.2

						7		9880.4

						7		15245.2

						7		13129.9												2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						7		16237.3										1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4

						7		10754.9										1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2

						7		7066.5										M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8

						7		11379.0										CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

						7		10254.0										MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5

						8		15469.5										NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3

						8		8758.5										NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0

						8		10569.3										N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5

						8		11553.1										NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3

						8		13348.2										PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0

						8		12216.5

						8		14264.3										肥料贡献率		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						8		9713.7										1/4M＋3/4NPK		0.37		0.72		0.60		0.55		0.71		0.35		0.33		0.47		0.47		0.29		0.41

						8		5310.0										1/2M＋1/2NPK		0.44				0.57		0.50		0.73		0.31		0.44		0.44		0.36		0.24		0.31

						8		9166.5										M		0.45		0.64		0.50		0.45		0.65		0.28		0.38		0.39		0.47		0.34		0.33

						8		10247.5										CK

						9		13279.5										MNPK		0.46		0.74		0.63		0.57		0.77		0.45		0.50		0.53		0.58		0.43		0.50

						9		9555.0										NPK		0.46		0.71		0.55		0.49		0.70		0.32		0.45		0.40		0.44		0.27		0.28

						9		10983.4										NK		0.23		0.63		0.41		0.43		0.66		0.18		0.31		0.14		-0.08		0.05		0.06

						9		12412.2										N		0.41		0.64		0.54		0.51		0.61		0.12		0.21		0.05		-0.44		-0.18		0.06

						9		14137.9										NP		0.32		0.67		0.56		0.54		0.63		-0.04		0.30		0.25		-0.05		0.20		0.23

						9		10356.3										PK		0.20				0.47		0.31		0.50		0.03		0.35		0.16		0.30		0.04		0.06

						9		16026.8

						9		12327.4

						9		7258.5												2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						9		13546.5												37.25		72.13		60.39		55.37		71.18		35.12		33.34		47.24		47.14		29.24		40.52

						9		12575.3												44.15		0.00		56.74		50.43		72.82		30.89		43.60		43.76		36.04		24.22		31.22

						10		11397.0												45.00		63.91		49.74		44.90		65.04		27.68		37.67		38.76		46.97		34.48		32.94

						10														45.98		73.60		63.23		56.85		77.01		45.23		49.86		52.79		58.42		42.82		50.44

						10		9159.0												45.78		71.32		55.18		48.74		70.37		32.47		44.50		39.80		43.81		27.34		28.46

						10		8152.3												23.05		63.10		41.02		42.66		65.69		17.92		30.92		14.12		-8.36		4.96		5.85

						10		10444.0												41.27		63.92		54.36		50.96		60.81		11.78		21.36		4.92		-44.21		-17.98		5.79

						10		11094.1												31.58		66.92		56.08		54.36		63.00		-4.07		30.01		25.08		-5.50		20.16		23.23

						10		17307.7												20.28		0.00		47.33		30.51		49.92		2.85		35.19		15.58		30.06		3.70		5.54

						10		10940.5

						10		10948.5

						10		11230.5

						10		10220.0

																						2004		37.25

																						2004		44.15

																						2004		45.00

																						2004		45.98

																						2004		45.78

																						2004		23.05

																						2004		41.27

																						2004		31.58

																						2004		20.28

																						2005		72.13

																						2005		0.00

																						2005		63.91

																						2005		73.60

																						2005		71.32

																						2005		63.10

																						2005		63.92

																						2005		66.92

																						2005		0.00

																						2006		60.39

																						2006		56.74

																						2006		49.74

																						2006		63.23

																						2006		55.18

																						2006		41.02

																						2006		54.36

																						2006		56.08

																						2006		47.33

																						2007		55.37

																						2007		50.43

																						2007		44.90

																						2007		56.85

																						2007		48.74

																						2007		42.66

																						2007		50.96

																						2007		54.36

																						2007		30.51

																						2008		71.18

																						2008		72.82

																						2008		65.04

																						2008		77.01

																						2008		70.37

																						2008		65.69

																						2008		60.81

																						2008		63.00

																						2008		49.92

																						2009		35.12

																						2009		30.89

																						2009		27.68

																						2009		45.23

																						2009		32.47

																						2009		17.92

																						2009		11.78

																						2009		-4.07

																						2009		2.85

																						2010		33.34

																						2010		43.60

																						2010		37.67

																						2010		49.86

																						2010		44.50

																						2010		30.92

																						2010		21.36

																						2010		30.01

																						2010		35.19

																						2011		47.24

																						2011		43.76

																						2011		38.76

																						2011		52.79

																						2011		39.80

																						2011		14.12

																						2011		4.92

																						2011		25.08

																						2011		15.58

																						2012		47.14

																						2012		36.04

																						2012		46.97

																						2012		58.42

																						2012		43.81

																						2012		-8.36

																						2012		-44.21

																						2012		-5.50

																						2012		30.06

																						2013		29.24

																						2013		24.22

																						2013		34.48

																						2013		42.82

																						2013		27.34

																						2013		4.96

																						2013		-17.98

																						2013		20.16

																						2013		3.70

																						2014		40.52

																						2014		31.22

																						2014		32.94

																						2014		50.44

																						2014		28.46

																						2014		5.85

																						2014		5.79

																						2014		23.23

																						2014		5.54





有机碳含量及平衡量与产量

		



处理
Treatment

SYI值



SYI、CV与SOC、C平衡

		



1/4M＋3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年份
Year

玉米产量（kg·hm-2）
Yield

1/4M+3/4NPK: y = 361.47x - 711115
R² = 0.2823

1/2M+1/2NPK: y = -11.851x + 38841
R² = 0.0002

M: y = 432.26x - 854460
R² = 0.2221

CK: y = 500.81x - 998197
R² = 0.3531

MNPK: y = 631.52x - 1E+06
R² = 0.3247



		



NPK

NK

N

NP

PK

CK



				3675.6925665548

				2256.4123357952

				3057.1030750177

				3003.5335617674

				3041.865729426

				2399.9688701482

				2860.2849359797

				2411.7497821405

				2847.5780025972

				2795.2362663615



d

d

cd

cd

a

e

bc

b

b

b

处理
Treatment

玉米产量（kg·hm-2）
Yield



		



SYI

CV

处理
Treatment

SYI

CV



		



地力贡献率

肥料贡献率

年份
Year

肥料贡献率（%）
Contribution ratio of fertilizer (%)

土壤地力贡献率（%）
Contribution of soil capacity (%)



		

						有机碳平衡量

				2003										1		2		3		4		5		6		7		8		9		10

				1/4M+3/4化肥		1124.83								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				M		10347.39						2004		2326.49		5791.39		11466.63		-1361.62		11365.06		-1582.89		-1107.14		-1486.35		-1889.83		-2262.60

				CK		-2369.08						2005		1463.80		4104.38		11168.26		-1483.94		10910.15		-1889.98		-1672.74		-2503.86		-2620.89		-1828.48

				MNPK		11276.56						2006		1781.36		4802.23		10793.29		-1599.41		11302.60		-1085.86		-1162.98		-1271.73		-1095.74		-1493.62

				NPK		-1376.10						2007		2050.38		5186.99		11053.47		-1585.23		11705.58		-861.13		-1480.77		-972.43		-1035.28		-1685.25

				NK		-1533.89						2008		1737.66		5220.72		11151.67		-2020.51		11508.98		-882.13		-935.77		-903.10		-978.70		-1795.95

				N		-1869.45						2009		1767.53		5091.54		11114.79		-1332.95		11536.01		-858.98		-626.42		-1259.15		-1336.65		-1774.87

				NP		-1868.55						2010		2177.86		5258.00		11125.84		-1253.05		11721.59		-202.14		-1102.46		-805.15		-791.61		-842.72

				PK		-1902.61						2011		1683.59		4631.86		10493.07		-1406.33		11391.55		-916.23		-1187.03		-1439.17		-1143.11		-1524.09

				2004								2012		1868.36		4513.81		10807.00		-1686.72		11029.05		-1048.21		-1584.73		-1858.58		-1711.25		-1657.34

				1/4M+3/4化肥		2326.49						2013		2148.02		5060.57		10995.02		-1412.86		11228.47		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				1/2M＋1/2化肥		5791.39						2014		1174.85		3112.05		7097.98		-1412.86		7331.42		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				M		11466.63

				CK		-1361.62

				MNPK		11365.06

				NPK		-1582.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NK		-1107.14						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

				N		-1486.35						1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

				NP		-1889.83						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

				PK		-2262.60						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

				2005								MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

				1/4M+3/4化肥		1463.80						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

				1/2M＋1/2化肥		4104.38						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

				M		11168.26						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

				CK		-1483.94						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

				MNPK		10910.15						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

				NPK		-1889.98

				NK		-1672.74

				N		-2503.86

				NP		-2620.89								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				PK		-1828.48						1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1834.54		334.37

				2006								1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4797.60		715.22

				1/4M+3/4化肥		1781.36						M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10660.64		1208.17

				1/2M＋1/2化肥		4802.23						CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1505.04		213.29

				M		10793.29						MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11002.77		1243.48

				CK		-1599.41

				MNPK		11302.60								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		-1085.86						NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1029.81		427.60

				NK		-1162.98						NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1223.43		297.04

				N		-1271.73						N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1415.01		478.59

				NP		-1095.74						NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1358.74		525.01

				PK		-1493.62						PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1618.99		344.98

														2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

												1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

												1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

												M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

												CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

												MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

												NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

												NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

												N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

												NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

												PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

														MNPK

														11721.59

														11705.58

														11536.01

														11508.98

														11391.55

														11365.06

														11302.60

														11228.47

														11029.05

														10910.15

				2007										7331.42

				1/4M+3/4化肥		2050.38

				1/2M＋1/2化肥		5186.99

				M		11053.47

				CK		-1585.23

				MNPK		11705.58								A		S

				NPK		-861.13						CK		-1505.04		213.29

				NK		-1480.77						1/4M+3/4化肥		1834.54		334.37

				N		-972.43						1/2M＋1/2化肥		4797.60		715.22

				NP		-1035.28						M		10660.64		1208.17

				PK		-1685.25						MNPK		11002.77		1243.48

				2008

				1/4M+3/4化肥		1737.66

				1/2M＋1/2化肥		5220.72

				M		11151.67

				CK		-2020.51

				MNPK		11508.98

				NPK		-882.13

				NK		-935.77

				N		-903.10								A		S

				NP		-978.70						PK		-1618.99		344.98

				PK		-1795.95						CK		-1505.04		213.29

				2009								N		-1415.01		478.59

				1/4M+3/4化肥		1767.53						NP		-1358.74		525.01

				1/2M＋1/2化肥		5091.54						NK		-1223.43		297.04

				M		11114.79						NPK		-1029.81		427.60

				CK		-1332.95

				MNPK		11536.01

				NPK		-858.98

				NK		-626.42

				N		-1259.15

				NP		-1336.65

				PK		-1774.87

				2010

				1/4M+3/4化肥		2177.86

				1/2M＋1/2化肥		5258.00

				M		11125.84								1		2		3		4		5		6		7		8		9		10

				CK		-1253.05								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				MNPK		11721.59						投														1		2		3		4		5				6		7		8		9		10

				NPK		-202.14				1		4237.41		1124.83				4		-2369.08						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK				NPK		NK		N		NP		PK

				NK		-1102.46				1		4478.13		2326.49				4		-1361.62		2004		1		2326.49										6		-1582.89

				N		-805.15				1		4035.92		1463.80				4		-1483.94		2005		1		1463.80										6		-1889.98

				NP		-791.61				1		4347.32		1781.36				4		-1599.41		2006		1		1781.36										6		-1085.86

				PK		-842.72				1		4307.04		2050.38				4		-1585.23		2007		1		2050.38										6		-861.13

				2011						1		4779.50		1737.66				4		-2020.51		2008		1		1737.66										6		-882.13

				1/4M+3/4化肥		1683.59				1		4597.12		1767.53				4		-1332.95		2009		1		1767.53										6		-858.98

				1/2M＋1/2化肥		4631.86				1		4839.69		2177.86				4		-1253.05		2010		1		2177.86										6		-202.14

				M		10493.07				1		4369.81		1683.59				4		-1406.33		2011		1		1683.59										6		-916.23

				CK		-1406.33				1		4635.51		1868.36				4		-1686.72		2012		1		1868.36										6		-1048.21

				MNPK		11391.55				1		4332.36		2148.02				4		-1412.86		2013		1		2148.02										6		-1000.21

				NPK		-916.23				1		4815.59		1174.85				4		-1412.86		2014		1		1174.85										6		-1000.21

				NK		-1187.03				2		7230.75		4190.02				6		-1376.10				2		5791.39										7		-1107.14

				N		-1439.17				2		7787.26		5791.39				6		-1582.89				2		4104.38										7		-1672.74

				NP		-1143.11				2		6987.71		4104.38				6		-1889.98				2		4802.23										7		-1162.98

				PK		-1524.09				2		7377.81		4802.23				6		-1085.86				2		5186.99										7		-1480.77

				2012						2		7589.72		5186.99				6		-861.13				2		5220.72										7		-935.77

				1/4M+3/4化肥		1868.36				2		7840.51		5220.72				6		-882.13				2		5091.54										7		-626.42

				1/2M＋1/2化肥		4513.81				2		7740.44		5091.54				6		-858.98				2		5258.00										7		-1102.46

				M		10807.00				2		8041.67		5258.00				6		-202.14				2		4631.86										7		-1187.03

				CK		-1686.72				2		7769.33		4631.86				6		-916.23				2		4513.81										7		-1584.73

				MNPK		11029.05				2		7509.65		4513.81				6		-1048.21				2		5060.57										7		-1298.85

				NPK		-1048.21				2		7492.36		5060.57				6		-1000.21				2		3112.05										7		-1298.85

				NK		-1584.73				2		7871.19		3112.05				6		-1000.21				3		11466.63										8		-1486.35

				N		-1858.58				3		13588.94		10347.39				7		-1533.89				3		11168.26										8		-2503.86

				NP		-1711.25				3		14191.37		11466.63				7		-1107.14				3		10793.29										8		-1271.73

				PK		-1657.34				3		13466.14		11168.26				7		-1672.74				3		11053.47										8		-972.43

				2013						3		13664.49		10793.29				7		-1162.98				3		11151.67										8		-903.10

				1/4M+3/4化肥		2148.02				3		13728.83		11053.47				7		-1480.77				3		11114.79										8		-1259.15

				1/2M＋1/2化肥		5060.57				3		13843.91		11151.67				7		-935.77				3		11125.84										8		-805.15

				M		10995.02				3		13871.00		11114.79				7		-626.42				3		10493.07										8		-1439.17

				CK		-1412.86				3		14282.28		11125.84				7		-1102.46				3		10807.00										8		-1858.58

				MNPK		11228.47				3		13884.17		10493.07				7		-1187.03				3		10995.02										8		-1532.80

				NPK		-1000.21				3		14073.21		10807.00				7		-1584.73				3		7097.98										8		-1532.80

				NK		-1298.85				3		13810.05		10995.02				7		-1298.85				4		-1361.62										9		-1889.83

				N		-1532.80				3		14225.40		7097.98				7		-1298.85				4		-1483.94										9		-2620.89

				NP		-1171.53				4		797.74		-2369.08				8		-1869.45				4		-1599.41										9		-1095.74

				PK		-1471.99				4		801.61		-1361.62				8		-1486.35				4		-1585.23										9		-1035.28

				2014						4		221.11		-1483.94				8		-2503.86				4		-2020.51										9		-978.70

				1/4M+3/4化肥		1174.85				4		292.31		-1599.41				8		-1271.73				4		-1332.95										9		-1336.65

				1/2M＋1/2化肥		3112.05				4		457.22		-1585.23				8		-972.43				4		-1253.05										9		-791.61

				M		7097.98				4		352.05		-2020.51				8		-903.10				4		-1406.33										9		-1143.11

				CK		-1412.86				4		686.09		-1332.95				8		-1259.15				4		-1686.72										9		-1711.25

				MNPK		7331.42				4		1085.44		-1253.05				8		-805.15				4		-1412.86										9		-1171.53

				NPK		-1000.21				4		762.52		-1406.33				8		-1439.17				4		-1412.86										9		-1171.53

				NK		-1298.85				4		828.70		-1686.72				8		-1858.58				5		11365.06										10		-2262.60

				N		-1532.80				4		712.08		-1412.86				8		-1532.80				5		10910.15										10		-1828.48

				NP		-1171.53				4		697.63		-1412.86				8		-1532.80				5		11302.60										10		-1493.62

				PK		-1471.99				5		13765.42		11276.56				9		-1868.55				5		11705.58										10		-1685.25

										5		14183.12		11365.06				9		-1889.83				5		11508.98										10		-1795.95

										5		13775.48		10910.15				9		-2620.89				5		11536.01										10		-1774.87

										5		13740.48		11302.60				9		-1095.74				5		11721.59										10		-842.72

										5		14063.34		11705.58				9		-1035.28				5		11391.55										10		-1524.09

										5		14385.72		11508.98				9		-978.70				5		11029.05										10		-1657.34

										5		14173.81		11536.01				9		-1336.65				5		11228.47										10		-1471.99

										5		14479.56		11721.59				9		-791.61				5		7331.42										10		-1471.99

										5		14299.67		11391.55				9		-1143.11																4		-1361.62

										5		14167.12		11029.05				9		-1711.25																4		-1483.94

										5		13901.38		11228.47				9		-1171.53																4		-1599.41

										5		14482.52		7331.42				9		-1171.53																4		-1585.23

										6		990.46		-1376.10				10		-1902.61																4		-2020.51

										6		1416.94		-1582.89				10		-2262.60																4		-1332.95

										6		921.32		-1889.98				10		-1828.48																4		-1253.05

										6		947.38		-1085.86				10		-1493.62																4		-1406.33

										6		1075.92		-861.13				10		-1685.25																4		-1686.72

										6		1497.46		-882.13				10		-1795.95																4		-1412.86

										6		1234.52		-858.98				10		-1774.87																4		-1412.86

										6		1670.21		-202.14				10		-842.72

										6		1177.62		-916.23				10		-1524.09

										6		1182.41		-1048.21				10		-1657.34

										6		1105.01		-1000.21				10		-1471.99

										6		1205.43		-1000.21				10		-1471.99

										7		746.65		-1533.89

										7		997.69		-1107.14

										7		727.82		-1672.74

										7		863.58		-1162.98

										7		977.21		-1480.77

										7		1354.50		-935.77

										7		989.52		-626.42

										7		1273.35		-1102.46

										7		886.32		-1187.03

										7		743.56		-1584.73

										7		873.59		-1298.85

										7		868.14		-1298.85

										8		705.37		-1869.45

										8		1458.47		-1486.35

										8		730.91		-2503.86

										8		962.81		-1271.73

										8		1093.81		-972.43

										8		1184.98		-903.10

										8		919.49		-1259.15

										8		1174.48		-805.15

										8		858.01		-1439.17

										8		624.62		-1858.58

										8		872.30		-1532.80

										8		864.06		-1532.80

										9		630.29		-1868.55

										9		1195.31		-1889.83

										9		812.70		-2620.89

										9		1097.57		-1095.74

										9		1154.26		-1035.28

										9		1266.10		-978.70

										9		841.84		-1336.65

										9		1445.13		-791.61

										9		1022.18		-1143.11

										9		763.94		-1711.25

										9		996.14		-1171.53

										9		1021.01		-1171.53

										10		830.50		-1902.61

										10		932.67		-2262.60

										10		260.32		-1828.48

										10		753.36		-1493.62

										10		602.00		-1685.25

										10		534.63		-1795.95

										10		615.55		-1774.87

										10		1295.15		-842.72

										10		945.41		-1524.09

										10		991.75		-1657.34

										10		853.21		-1471.99

										10		859.55		-1471.99

						1		2		3		4		5		6		7		8		9		10

						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

						投入

										2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2003		1/4M+3/4化肥		1		4237.41		4478.13		4035.92		4347.32		4307.04		4779.50		4597.12		4839.69		4369.81		4635.51		4332.36		4815.59

				2003		1/2M＋1/2化肥		2		7230.75		7787.26		6987.71		7377.81		7589.72		7840.51		7740.44		8041.67		7769.33		7509.65		7492.36		7871.19

				2003		M		3		13588.94		14191.37		13466.14		13664.49		13728.83		13843.91		13871.00		14282.28		13884.17		14073.21		13810.05		14225.40

				2003		CK		4		797.74		801.61		221.11		292.31		457.22		352.05		686.09		1085.44		762.52		828.70		712.08		697.63

				2003		MNPK		5		13765.42		14183.12		13775.48		13740.48		14063.34		14385.72		14173.81		14479.56		14299.67		14167.12		13901.38		14482.52

				2003		NPK		6		990.46		1416.94		921.32		947.38		1075.92		1497.46		1234.52		1670.21		1177.62		1182.41		1105.01		1205.43

				2003		NK		7		746.65		997.69		727.82		863.58		977.21		1354.50		989.52		1273.35		886.32		743.56		873.59		868.14

				2003		N		8		705.37		1458.47		730.91		962.81		1093.81		1184.98		919.49		1174.48		858.01		624.62		872.30		864.06

				2003		NP		9		630.29		1195.31		812.70		1097.57		1154.26		1266.10		841.84		1445.13		1022.18		763.94		996.14		1021.01

				2003		PK		10		830.50		932.67		260.32		753.36		602.00		534.63		615.55		1295.15		945.41		991.75		853.21		859.55

						2004		1/4M+3/4化肥

						2004		1/2M＋1/2化肥

						2004		M

						2004		CK

						2004		MNPK

						2004		NPK

						2004		NK

						2004		N

						2004		NP

						2004		PK

						2005		1/4M+3/4化肥

						2005		1/2M＋1/2化肥

						2005		M

						2005		CK

						2005		MNPK

						2005		NPK

						2005		NK

						2005		N

						2005		NP

						2005		PK

						2006		1/4M+3/4化肥

						2006		1/2M＋1/2化肥

						2006		M

						2006		CK

						2006		MNPK

						2006		NPK

						2006		NK

						2006		N

						2006		NP

						2006		PK

						2007		1/4M+3/4化肥

						2007		1/2M＋1/2化肥

						2007		M

						2007		CK

						2007		MNPK

						2007		NPK

						2007		NK

						2007		N

						2007		NP

						2007		PK

						2008		1/4M+3/4化肥

						2008		1/2M＋1/2化肥

						2008		M

						2008		CK

						2008		MNPK

						2008		NPK

						2008		NK

						2008		N

						2008		NP

						2008		PK

						2009		1/4M+3/4化肥

						2009		1/2M＋1/2化肥

						2009		M

						2009		CK

						2009		MNPK

						2009		NPK

						2009		NK

						2009		N

						2009		NP

						2009		PK

						2010		1/4M+3/4化肥

						2010		1/2M＋1/2化肥

						2010		M

						2010		CK

						2010		MNPK

						2010		NPK

						2010		NK

						2010		N

						2010		NP

						2010		PK

						2011		1/4M+3/4化肥

						2011		1/2M＋1/2化肥

						2011		M

						2011		CK

						2011		MNPK

						2011		NPK

						2011		NK

						2011		N

						2011		NP

						2011		PK

						2012		1/4M+3/4化肥

						2012		1/2M＋1/2化肥

						2012		M

						2012		CK

						2012		MNPK

						2012		NPK

						2012		NK

						2012		N

						2012		NP

						2012		PK

						2013		1/4M+3/4化肥

						2013		1/2M＋1/2化肥

						2013		M

						2013		CK

						2013		MNPK

						2013		NPK

						2013		NK

						2013		N

						2013		NP

						2013		PK

						2014		1/4M+3/4化肥

						2014		1/2M＋1/2化肥

						2014		M

						2014		CK

						2014		MNPK

						2014		NPK

						2014		NK

						2014		N

						2014		NP

						2014		PK





				213.2881600059		213.2881600059

				334.3667947267		334.3667947267

				715.2239020807		715.2239020807

				1208.1739496529		1208.1739496529

				1243.4832444737		1243.4832444737



a

b

c

d

d

处理

有机碳平衡量（kg·hm-2）



				344.9834383281		344.9834383281

				213.2881600059		213.2881600059

				478.5871424137		478.5871424137

				525.0050656724		525.0050656724

				297.037695431		297.037695431

				427.5983132493		427.5983132493



abc

bc

c

a

ab

ab

处理

有机碳平衡量（kg·hm-2）



		



有机碳投入量（kg hm-2）
Input of SOC

有机碳平衡量（kg hm-2）
Balance of  SOC

y = 0.9326x - 2276.2
R² = 0.9819**，n=120



		

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

				CK		22.23		0.46

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

						作物产量		SOC		平衡量

		1/4M＋化肥		2004		14478.0		21.82		2326.49								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2005		11340.0		23.37		1463.80						1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

				2006		12177.8		24.65		1781.36						1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

				2007		12692.8		21.68		2050.38						M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

				2008		18152.3		29.22		1737.66						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2009		16612.1		27.18		1767.53						MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

				2010		16825.6		25.57		2177.86

				2011		17507.3		25.80		1683.59								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2012		14485.5		26.58		1868.36						NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

				2013		15283.5		27.67		2148.02						NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16

				2014		16230.4		25.14		1174.85						N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

		1/2M＋化肥		2004		16269.0		19.87		5791.39						NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

				2005		8010.0		24.54		4104.38						PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

				2006		11150.2		25.33		4802.23						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2007		11429.0		23.63		5186.99

				2008		19246.7		25.76		5220.72

				2009		15593.9		26.05		5091.54

				2010		19889.3		27.37		5258.00

				2011		16422.0		30.85		4631.86

				2012		11973.0		29.46		4513.81

				2013		14271.0		27.98		5060.57

				2014		14036.2		28.72		3112.05

		M		2004		16519.5		20.65		11466.63

				2005		8757.0		25.71		11168.26

				2006		9598.1		28.32		10793.29

				2007		10281.2		26.38		11053.47

				2008		14962.2		26.55		11151.67

				2009		14901.8		27.18		11114.79

				2010		17995.5		31.13		11125.84

				2011		15083.2		33.44		10493.07

				2012		14439.0		32.21		10807.00

				2013		16507.5		31.13		10995.02

				2014		14396.8		32.41		7097.98

		CK		2004		9085.5		27.08		-1361.62

				2005		3160.5		23.37		-1483.94

				2006		4823.8		18.38		-1599.41

				2007		5665.3		19.85		-1585.23

				2008		5230.6		23.06		-2020.51

				2009		10777.5		19.62		-1332.95

				2010		11216.8		22.73		-1253.05

				2011		9236.2		21.08		-1406.33

				2012		7657.5		24.45		-1686.72

				2013		10815.0		22.78		-1412.86

				2014		9654.0		22.19		-1412.86

		M＋化肥		2004		16818.0		28.05		11365.06

				2005		11971.5		25.71		10910.15

				2006		13117.5		24.33		11302.60

				2007		13129.1		23.53		11705.58

				2008		22747.6		28.71		11508.98

				2009		19678.3		26.33		11536.01

				2010		22369.6		27.52		11721.59

				2011		19564.2		29.02		11391.55

				2012		18415.5		31.32		11029.05

				2013		18913.5		28.79		11228.47

				2014		19480.5		30.47		7331.42

		NPK		2004		16758.0		24.93		-1582.89

				2005		11020.5		25.32		-1889.98

				2006		10763.6		19.64		-1085.86

				2007		11052.5		18.72		-861.13

				2008		17650.8		22.99		-882.13

				2009		15960.4		20.23		-858.98

				2010		20211.4		18.09		-202.14

				2011		15341.3		20.23		-916.23

				2012		13627.5		21.55		-1048.21

				2013		14884.5		20.67		-1000.21

				2014		13495.3		20.30		-1000.21

		NK		2004		11806.5		24.93		-1107.14

				2005		8565.0		24.15		-1672.74

				2006		8178.2		19.69		-1162.98

				2007		9880.4		23.89		-1480.77

				2008		15245.2		22.26		-935.77

				2009		13129.9				-626.42

				2010		16237.3		23.09		-1102.46

				2011		10754.9		20.15		-1187.03

				2012		7066.5		22.63		-1584.73

				2013		11379.0		22.05		-1298.85

				2014		10254.0		22.16		-1298.85

		N		2004		15469.5		25.32		-1486.35

				2005		8758.5		26.10		-2503.86

				2006		10569.3		21.10		-1271.73

				2007		11553.1		19.51		-972.43

				2008		13348.2		19.72		-903.10

				2009		12216.5		20.57		-1259.15

				2010		14264.3		18.69		-805.15

				2011		9713.7		21.69		-1439.17

				2012		5310.0		23.45		-1858.58

				2013		9166.5		24.12		-1532.80

				2014		10247.5		25.09		-1532.80

		NP		2004		13279.5		27.27		-1889.83

				2005		9555.0		25.32		-2620.89

				2006		10983.4		21.19		-1095.74

				2007		12412.2		21.15		-1035.28

				2008		14137.9		21.69		-978.70

				2009		10356.3		21.05		-1336.65

				2010		16026.8		21.61		-791.61

				2011		12327.4		20.92		-1143.11

				2012		7258.5		23.91		-1711.25

				2013		13546.5		24.01		-1171.53

				2014		12575.3		23.78		-1171.53

		PK		2004		11397.0		29.61		-2262.60

				2005		3298.5		28.44		-1828.48

				2006		9159.0		21.40		-1493.62

				2007		8152.3		21.78		-1685.25

				2008		10444.0		22.20		-1795.95

				2009		11094.1		22.77		-1774.87

				2010		17307.7		20.36		-842.72

				2011		10940.5		23.52		-1524.09

				2012		10948.5		25.23		-1657.34

				2013		11230.5		24.80		-1471.99

				2014		10220.0		24.75		-1471.99





		



玉米产量（kg·hm-2）

有机碳含量（g·kg-1）



		



玉米产量（kg·hm-2）

有机碳平衡量（kg·hm-2）



		

								SOC		SYI		CV		碳平衡量		SYI		CV

						1/4M＋3/4NPK		25.33		0.71		0.15		1834.54		0.71		0.15

						1/2M＋1/2NPK		26.32		0.60		0.20		4797.60		0.60		0.20

						M		28.65		0.61		0.22		10660.64		0.61		0.22

						CK		22.23		0.46		0.35		-1505.04		0.46		0.35

						MNPK		27.62		0.62		0.21		11002.77		0.62		0.21

						NPK		21.15		0.57		0.21		-1029.81		0.57		0.21

						NK		21.88		0.51		0.26		-1223.43		0.51		0.26

						N		22.31		0.52		0.26		-1415.01		0.52		0.26

						NP		22.90		0.60		0.20		-1358.74		0.60		0.20

						PK		24.08		0.50		0.22		-1618.99		0.50		0.22
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有机碳

		

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						1/4M+化肥		29.90		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

						1/2M＋化肥		29.90		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

						M		31.97		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

						M＋化肥		24.84		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						NPK		22.87		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

						NK		22.16		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16

						N		24.31		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

						NP		24.14		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

						PK		26.03		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

																										2013		2014		2013		2014

																				3		1/4M+化肥				47.71		43.34		27.67		25.14		1/4M+化肥

																				4		1/2M+化肥				48.24		49.52		27.98		28.72		1/2M+化肥

																				5		M				53.67		55.88		31.13		32.41		M

																				6		CK				39.27		38.26		22.78		22.19		CK

																				7		M+化肥				49.64		52.54		28.79		30.47		M+化肥

																				8		NPK				35.63		35.00		20.67		20.30		NPK

																				9		NK				38.02		38.20		22.05		22.16		NK

																				10		N				41.59		43.26		24.12		25.09		N

																				11		NP				41.40		41.00		24.01		23.78		NP

																				12		PK				42.76		42.67		24.80		24.75		PK

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										有机碳含量		作物产量

								1/4M+3/4NPK		25.33		14639.22

								1/2M＋1/2NPK		26.32		14625.80

								M		28.65		13496.81

								CK		22.23		7810.52

								MNPK		27.62		17178.49

								NPK		21.15		14389.54

								NK		22.50		11015.80

								N		22.31		10725.51

								NP		22.90		11518.82

								PK		24.08		11024.51

								CK		22.23		7810.52

								有机碳含量		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

								1/4M+3/4NPK		11476.5		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5

								有机碳含量		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

								1/2M＋1/2NPK		10014.0		16269.0		8010.0		11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0





有机碳
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有机碳平衡量

		



1/4M+3/4NPK

1/2M＋1/2NPK



有机碳含量与产量

		

				生物产量		kg/hm2

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.4123357952

				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.1030750177

				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.865729426

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.2362663615

				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.6925665548

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.5335617674

				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.2849359797

				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.5780025972

				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.9688701482

				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.7497821405

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

										1/4M＋化肥		1/2M＋化肥		M		CK		M＋化肥		NPK		NK		N		NP		PK

								2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0

								2005		11340.0		8010.0		8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0		3298.5

								2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0

								2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3

								2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0

								2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1

								2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7

								2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5

								2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

								2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

								2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

										1		2		3		4		5		6		7		8		9		10

																																A		S		CV

				SYI				A		S		Ymax				SYI						SYI						CV		1/4M＋3/4NPK		15071.4		2256.4123357952		0.15

						1/4M＋3/4NPK		15071.4		2256.41		18152.3				0.71		1/4M＋3/4NPK				0.71		1/4M＋3/4NPK						1/2M＋1/2NPK		15028.0		3057.1030750177		0.20

						1/2M＋1/2NPK		15028.0		3057.10		19889.3				0.60		1/2M＋1/2NPK				0.62		M＋化肥						M		13949.3		3041.865729426		0.22

						M		13949.3		3041.87		17995.5				0.61		M				0.61		M						CK		7938.4		2795.2362663615		0.35

						CK		7938.4		2795.24		11216.8				0.46		CK				0.60		1/2M＋1/2NPK						MNPK		17836.9		3675.6925665548		0.21

						M＋化肥		17836.9		3675.69		22747.6				0.62		M＋化肥				0.60		NP

						NPK		14615.1		3003.53		20211.4				0.57		NPK				0.57		NPK						NPK		14615.1		3003.5335617674		0.21

						NK		11136.1		2860.28		16237.3				0.51		NK				0.52		N						NK		11136.1		2860.2849359797		0.26

						N		10965.2		2847.58		15469.5				0.52		N				0.51		NK						N		10965.2		2847.5780025972		0.26

						NP		12041.7		2399.97		16026.8				0.60		NP				0.50		PK						NP		12041.7		2399.9688701482		0.20

						PK		11089.4		2411.75		17307.7				0.50		PK				0.46		CK						PK		11089.4		2411.7497821405		0.22

																				处理												CV								SYI		CV

										1/4M＋化肥										Treatments		SYI								CK		0.35						1/4M＋3/4NPK		0.71		0.15

								2008		18152.3										1/4M＋3/4NPK		0.71								N		0.26						1/2M＋1/2NPK		0.60		0.20

								2011		17507.3										MNPK		0.62								NK		0.26						M		0.61		0.22

								2010		16825.6										M		0.61								M		0.22						CK		0.46		0.35

								2009		16612.1										1/2M＋1/2NPK		0.60								PK		0.22						MNPK		0.62		0.21

								2014		16230.4										NP		0.60								MNPK		0.21						NPK		0.57		0.21

								2013		15283.5										NPK		0.57								NPK		0.21						NK		0.51		0.26

								2012		14485.5										N		0.52								1/2M＋1/2NPK		0.20						N		0.52		0.26

								2004		14478.0										NK		0.51								NP		0.20						NP		0.60		0.20

								2007		12692.8										PK		0.50								1/4M＋3/4NPK		0.15						PK		0.50		0.22

								2006		12177.8										CK		0.46

								2005		11340.0

										1/2M＋化肥

								2010		19889.3

								2008		19246.7

								2011		16422.0

								2004		16269.0

								2009		15593.9

								2013		14271.0

								2014		14036.2

								2012		11973.0

								2007		11429.0

								2006		11150.2

								2005		8010.0

										M

								2010		17995.5

								2004		16519.5

								2013		16507.5

								2011		15083.2

								2008		14962.2

								2009		14901.8

								2012		14439.0

								2014		14396.8

								2007		10281.2

								2006		9598.1

								2005		8757.0

										CK

								2010		11216.8

								2013		10815.0

								2009		10777.5

								2014		9654.0

								2011		9236.2

								2004		9085.5

								2012		7657.5

								2007		5665.3

								2008		5230.6

								2006		4823.8

								2005		3160.5

										M＋化肥

								2008		22747.6

								2010		22369.6

								2009		19678.3

								2011		19564.2

								2014		19480.5

								2013		18913.5

								2012		18415.5

								2004		16818.0

								2007		13129.1

								2006		13117.5

								2005		11971.5

										NPK

								2010		20211.4

								2008		17650.8

								2004		16758.0

								2009		15960.4

								2011		15341.3

								2013		14884.5

								2012		13627.5

								2014		13495.3

								2007		11052.5

								2005		11020.5

								2006		10763.6

										NK

								2010		16237.3

								2008		15245.2

								2009		13129.9

								2004		11806.5

								2013		11379.0

								2011		10754.9

								2014		10254.0

								2007		9880.4

								2005		8565.0

								2006		8178.2

								2012		7066.5

										N

								2004		15469.5

								2010		14264.3

								2008		13348.2

								2009		12216.5

								2007		11553.1

								2006		10569.3

								2014		10247.5

								2011		9713.7

								2013		9166.5

								2005		8758.5

								2012		5310.0

										NP

								2010		16026.8

								2008		14137.9

								2013		13546.5

								2004		13279.5

								2014		12575.3

								2007		12412.2

								2011		12327.4

								2006		10983.4

								2009		10356.3

								2005		9555.0

								2012		7258.5

										PK

								2010		17307.7

								2004		11397.0

								2013		11230.5

								2009		11094.1

								2012		10948.5

								2011		10940.5

								2008		10444.0

								2014		10220.0

								2006		9159.0

								2007		8152.3

								2005		3298.5

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014				2256.41

		1		1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		3057.10

		2		1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3041.87

		3		M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		2795.24

		4		CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		3675.69

		5		MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3003.53

		6		NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		2860.28

		7		NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2847.58

		8		N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2399.97

		9		NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2411.75

		10		PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4

																																17836.9

																														MNPK		15071.4

						1		2		3		4		5		6		7		8		9		10						1/4M＋3/4NPK		15028.0		3675.69

						1/4M＋3/4NPK		1/2M＋1/2NPK		M		CK		MNPK		NPK		NK		N		NP		PK						1/2M＋1/2NPK		14615.1		2256.41

				2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0						NPK		13949.3		3057.10

				2005		11340.0				8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0								M		12041.7		3003.53

				2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0						NP		11136.1		3041.87

				2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3						NK		11089.4		2399.97

				2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0						PK		10965.2		2860.28

				2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1						N		7938.4		2411.75

				2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7						CK				2847.58

				2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5										2795.24

				2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

				2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

				2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0
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有机碳含量与产量

		



处理
Treatment

SYI值



		



1/4M＋3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年份
Year

玉米产量（kg·hm-2）
Yield

1/4M+3/4NPK: y = 361.47x - 711115
R² = 0.2823

1/2M+1/2NPK: y = -11.851x + 38841
R² = 0.0002

M: y = 432.26x - 854460
R² = 0.2221

CK: y = 500.81x - 998197
R² = 0.3531

MNPK: y = 631.52x - 1E+06
R² = 0.3247



		



NPK

NK

N

NP

PK

CK



				3675.6925665548

				2256.4123357952

				3057.1030750177

				3003.5335617674

				3041.865729426

				2399.9688701482

				2860.2849359797

				2411.7497821405

				2847.5780025972

				2795.2362663615



d

d

cd

cd

a

e

bc

b

b

b

处理
Treatment

玉米产量（kg·hm-2）
Yield



		



SYI

CV

处理
Treatment

SYI

CV



		

						有机碳平衡量

				2003										1		2		3		4		5		6		7		8		9		10

				1/4M+3/4化肥		1124.83								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				M		10347.39						2004		2326.49		5791.39		11466.63		-1361.62		11365.06		-1582.89		-1107.14		-1486.35		-1889.83		-2262.60

				CK		-2369.08						2005		1463.80		4104.38		11168.26		-1483.94		10910.15		-1889.98		-1672.74		-2503.86		-2620.89		-1828.48

				MNPK		11276.56						2006		1781.36		4802.23		10793.29		-1599.41		11302.60		-1085.86		-1162.98		-1271.73		-1095.74		-1493.62

				NPK		-1376.10						2007		2050.38		5186.99		11053.47		-1585.23		11705.58		-861.13		-1480.77		-972.43		-1035.28		-1685.25

				NK		-1533.89						2008		1737.66		5220.72		11151.67		-2020.51		11508.98		-882.13		-935.77		-903.10		-978.70		-1795.95

				N		-1869.45						2009		1767.53		5091.54		11114.79		-1332.95		11536.01		-858.98		-626.42		-1259.15		-1336.65		-1774.87

				NP		-1868.55						2010		2177.86		5258.00		11125.84		-1253.05		11721.59		-202.14		-1102.46		-805.15		-791.61		-842.72

				PK		-1902.61						2011		1683.59		4631.86		10493.07		-1406.33		11391.55		-916.23		-1187.03		-1439.17		-1143.11		-1524.09

				2004								2012		1868.36		4513.81		10807.00		-1686.72		11029.05		-1048.21		-1584.73		-1858.58		-1711.25		-1657.34

				1/4M+3/4化肥		2326.49						2013		2148.02		5060.57		10995.02		-1412.86		11228.47		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				1/2M＋1/2化肥		5791.39						2014		1174.85		3112.05		7097.98		-1412.86		7331.42		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				M		11466.63

				CK		-1361.62

				MNPK		11365.06

				NPK		-1582.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NK		-1107.14						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

				N		-1486.35						1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

				NP		-1889.83						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

				PK		-2262.60						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

				2005								MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

				1/4M+3/4化肥		1463.80						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

				1/2M＋1/2化肥		4104.38						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

				M		11168.26						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

				CK		-1483.94						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

				MNPK		10910.15						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

				NPK		-1889.98

				NK		-1672.74

				N		-2503.86

				NP		-2620.89								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				PK		-1828.48						1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1834.54		334.37

				2006								1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4797.60		715.22

				1/4M+3/4化肥		1781.36						M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10660.64		1208.17

				1/2M＋1/2化肥		4802.23						CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1505.04		213.29

				M		10793.29						MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11002.77		1243.48

				CK		-1599.41

				MNPK		11302.60								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		-1085.86						NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1029.81		427.60

				NK		-1162.98						NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1223.43		297.04

				N		-1271.73						N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1415.01		478.59

				NP		-1095.74						NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1358.74		525.01

				PK		-1493.62						PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1618.99		344.98

				2007

				1/4M+3/4化肥		2050.38

				1/2M＋1/2化肥		5186.99

				M		11053.47

				CK		-1585.23

				MNPK		11705.58								A		S

				NPK		-861.13						CK		-1505.04		213.29

				NK		-1480.77						1/4M+3/4化肥		1834.54		334.37

				N		-972.43						1/2M＋1/2化肥		4797.60		715.22

				NP		-1035.28						M		10660.64		1208.17

				PK		-1685.25						MNPK		11002.77		1243.48

				2008

				1/4M+3/4化肥		1737.66

				1/2M＋1/2化肥		5220.72

				M		11151.67

				CK		-2020.51

				MNPK		11508.98

				NPK		-882.13

				NK		-935.77

				N		-903.10								A		S

				NP		-978.70						PK		-1618.99		344.98

				PK		-1795.95						CK		-1505.04		213.29

				2009								N		-1415.01		478.59

				1/4M+3/4化肥		1767.53						NP		-1358.74		525.01

				1/2M＋1/2化肥		5091.54						NK		-1223.43		297.04

				M		11114.79						NPK		-1029.81		427.60

				CK		-1332.95

				MNPK		11536.01

				NPK		-858.98

				NK		-626.42

				N		-1259.15

				NP		-1336.65

				PK		-1774.87

				2010

				1/4M+3/4化肥		2177.86

				1/2M＋1/2化肥		5258.00

				M		11125.84								1		2		3		4		5		6		7		8		9		10

				CK		-1253.05								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				MNPK		11721.59																				1		2		3		4		5				6		7		8		9		10

				NPK		-202.14						1		1124.83				4		-2369.08						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK				NPK		NK		N		NP		PK

				NK		-1102.46						1		2326.49				4		-1361.62		2004		1		2326.49										6		-1582.89

				N		-805.15						1		1463.80				4		-1483.94		2005		1		1463.80										6		-1889.98

				NP		-791.61						1		1781.36				4		-1599.41		2006		1		1781.36										6		-1085.86

				PK		-842.72						1		2050.38				4		-1585.23		2007		1		2050.38										6		-861.13

				2011								1		1737.66				4		-2020.51		2008		1		1737.66										6		-882.13

				1/4M+3/4化肥		1683.59						1		1767.53				4		-1332.95		2009		1		1767.53										6		-858.98

				1/2M＋1/2化肥		4631.86						1		2177.86				4		-1253.05		2010		1		2177.86										6		-202.14

				M		10493.07						1		1683.59				4		-1406.33		2011		1		1683.59										6		-916.23

				CK		-1406.33						1		1868.36				4		-1686.72		2012		1		1868.36										6		-1048.21

				MNPK		11391.55						1		2148.02				4		-1412.86		2013		1		2148.02										6		-1000.21

				NPK		-916.23						1		1174.85				4		-1412.86		2014		1		1174.85										6		-1000.21

				NK		-1187.03						2		4190.02				6		-1376.10				2		5791.39										7		-1107.14

				N		-1439.17						2		5791.39				6		-1582.89				2		4104.38										7		-1672.74

				NP		-1143.11						2		4104.38				6		-1889.98				2		4802.23										7		-1162.98

				PK		-1524.09						2		4802.23				6		-1085.86				2		5186.99										7		-1480.77

				2012								2		5186.99				6		-861.13				2		5220.72										7		-935.77

				1/4M+3/4化肥		1868.36						2		5220.72				6		-882.13				2		5091.54										7		-626.42

				1/2M＋1/2化肥		4513.81						2		5091.54				6		-858.98				2		5258.00										7		-1102.46

				M		10807.00						2		5258.00				6		-202.14				2		4631.86										7		-1187.03

				CK		-1686.72						2		4631.86				6		-916.23				2		4513.81										7		-1584.73

				MNPK		11029.05						2		4513.81				6		-1048.21				2		5060.57										7		-1298.85

				NPK		-1048.21						2		5060.57				6		-1000.21				2		3112.05										7		-1298.85

				NK		-1584.73						2		3112.05				6		-1000.21				3		11466.63										8		-1486.35

				N		-1858.58						3		10347.39				7		-1533.89				3		11168.26										8		-2503.86

				NP		-1711.25						3		11466.63				7		-1107.14				3		10793.29										8		-1271.73

				PK		-1657.34						3		11168.26				7		-1672.74				3		11053.47										8		-972.43

				2013								3		10793.29				7		-1162.98				3		11151.67										8		-903.10

				1/4M+3/4化肥		2148.02						3		11053.47				7		-1480.77				3		11114.79										8		-1259.15

				1/2M＋1/2化肥		5060.57						3		11151.67				7		-935.77				3		11125.84										8		-805.15

				M		10995.02						3		11114.79				7		-626.42				3		10493.07										8		-1439.17

				CK		-1412.86						3		11125.84				7		-1102.46				3		10807.00										8		-1858.58

				MNPK		11228.47						3		10493.07				7		-1187.03				3		10995.02										8		-1532.80

				NPK		-1000.21						3		10807.00				7		-1584.73				3		7097.98										8		-1532.80

				NK		-1298.85						3		10995.02				7		-1298.85				4		-1361.62										9		-1889.83

				N		-1532.80						3		7097.98				7		-1298.85				4		-1483.94										9		-2620.89

				NP		-1171.53						4		-2369.08				8		-1869.45				4		-1599.41										9		-1095.74

				PK		-1471.99						4		-1361.62				8		-1486.35				4		-1585.23										9		-1035.28

				2014								4		-1483.94				8		-2503.86				4		-2020.51										9		-978.70

				1/4M+3/4化肥		1174.85						4		-1599.41				8		-1271.73				4		-1332.95										9		-1336.65

				1/2M＋1/2化肥		3112.05						4		-1585.23				8		-972.43				4		-1253.05										9		-791.61

				M		7097.98						4		-2020.51				8		-903.10				4		-1406.33										9		-1143.11

				CK		-1412.86						4		-1332.95				8		-1259.15				4		-1686.72										9		-1711.25

				MNPK		7331.42						4		-1253.05				8		-805.15				4		-1412.86										9		-1171.53

				NPK		-1000.21						4		-1406.33				8		-1439.17				4		-1412.86										9		-1171.53

				NK		-1298.85						4		-1686.72				8		-1858.58				5		11365.06										10		-2262.60

				N		-1532.80						4		-1412.86				8		-1532.80				5		10910.15										10		-1828.48

				NP		-1171.53						4		-1412.86				8		-1532.80				5		11302.60										10		-1493.62

				PK		-1471.99						5		11276.56				9		-1868.55				5		11705.58										10		-1685.25

												5		11365.06				9		-1889.83				5		11508.98										10		-1795.95

												5		10910.15				9		-2620.89				5		11536.01										10		-1774.87

												5		11302.60				9		-1095.74				5		11721.59										10		-842.72

												5		11705.58				9		-1035.28				5		11391.55										10		-1524.09

												5		11508.98				9		-978.70				5		11029.05										10		-1657.34

												5		11536.01				9		-1336.65				5		11228.47										10		-1471.99

												5		11721.59				9		-791.61				5		7331.42										10		-1471.99

												5		11391.55				9		-1143.11																4		-1361.62

												5		11029.05				9		-1711.25																4		-1483.94

												5		11228.47				9		-1171.53																4		-1599.41

												5		7331.42				9		-1171.53																4		-1585.23

												6		-1376.10				10		-1902.61																4		-2020.51

												6		-1582.89				10		-2262.60																4		-1332.95

												6		-1889.98				10		-1828.48																4		-1253.05

												6		-1085.86				10		-1493.62																4		-1406.33

												6		-861.13				10		-1685.25																4		-1686.72

												6		-882.13				10		-1795.95																4		-1412.86

												6		-858.98				10		-1774.87																4		-1412.86

												6		-202.14				10		-842.72

												6		-916.23				10		-1524.09

												6		-1048.21				10		-1657.34

												6		-1000.21				10		-1471.99

												6		-1000.21				10		-1471.99

												7		-1533.89

												7		-1107.14

												7		-1672.74

												7		-1162.98

												7		-1480.77

												7		-935.77

												7		-626.42

												7		-1102.46

												7		-1187.03

												7		-1584.73

												7		-1298.85

												7		-1298.85

												8		-1869.45

												8		-1486.35

												8		-2503.86

												8		-1271.73

												8		-972.43

												8		-903.10

												8		-1259.15

												8		-805.15

												8		-1439.17

												8		-1858.58

												8		-1532.80

												8		-1532.80

												9		-1868.55

												9		-1889.83

												9		-2620.89

												9		-1095.74

												9		-1035.28

												9		-978.70

												9		-1336.65

												9		-791.61

												9		-1143.11

												9		-1711.25

												9		-1171.53

												9		-1171.53

												10		-1902.61

												10		-2262.60

												10		-1828.48

												10		-1493.62

												10		-1685.25

												10		-1795.95

												10		-1774.87

												10		-842.72

												10		-1524.09

												10		-1657.34

												10		-1471.99

												10		-1471.99





				213.2881600059		213.2881600059

				334.3667947267		334.3667947267

				715.2239020807		715.2239020807

				1208.1739496529		1208.1739496529

				1243.4832444737		1243.4832444737



a

b

c

d

d

处理

有机碳平衡量（kg·hm-2）



				344.9834383281		344.9834383281

				213.2881600059		213.2881600059

				478.5871424137		478.5871424137

				525.0050656724		525.0050656724

				297.037695431		297.037695431

				427.5983132493		427.5983132493



abc

bc

c

a

ab

ab

处理

有机碳平衡量（kg·hm-2）



		

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

				CK		22.23		0.46

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

						作物产量		SOC		平衡量

		1/4M＋化肥		2004		14478.0		21.82		2326.49								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2005		11340.0		23.37		1463.80						1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

				2006		12177.8		24.65		1781.36						1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

				2007		12692.8		21.68		2050.38						M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

				2008		18152.3		29.22		1737.66						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2009		16612.1		27.18		1767.53						MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

				2010		16825.6		25.57		2177.86

				2011		17507.3		25.80		1683.59								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2012		14485.5		26.58		1868.36						NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

				2013		15283.5		27.67		2148.02						NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16

				2014		16230.4		25.14		1174.85						N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

		1/2M＋化肥		2004		16269.0		19.87		5791.39						NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

				2005		8010.0		24.54		4104.38						PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

				2006		11150.2		25.33		4802.23						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2007		11429.0		23.63		5186.99

				2008		19246.7		25.76		5220.72

				2009		15593.9		26.05		5091.54

				2010		19889.3		27.37		5258.00

				2011		16422.0		30.85		4631.86

				2012		11973.0		29.46		4513.81

				2013		14271.0		27.98		5060.57

				2014		14036.2		28.72		3112.05

		M		2004		16519.5		20.65		11466.63

				2005		8757.0		25.71		11168.26

				2006		9598.1		28.32		10793.29

				2007		10281.2		26.38		11053.47

				2008		14962.2		26.55		11151.67

				2009		14901.8		27.18		11114.79

				2010		17995.5		31.13		11125.84

				2011		15083.2		33.44		10493.07

				2012		14439.0		32.21		10807.00

				2013		16507.5		31.13		10995.02

				2014		14396.8		32.41		7097.98

		CK		2004		9085.5		27.08		-1361.62

				2005		3160.5		23.37		-1483.94

				2006		4823.8		18.38		-1599.41

				2007		5665.3		19.85		-1585.23

				2008		5230.6		23.06		-2020.51

				2009		10777.5		19.62		-1332.95

				2010		11216.8		22.73		-1253.05

				2011		9236.2		21.08		-1406.33

				2012		7657.5		24.45		-1686.72

				2013		10815.0		22.78		-1412.86

				2014		9654.0		22.19		-1412.86

		M＋化肥		2004		16818.0		28.05		11365.06

				2005		11971.5		25.71		10910.15

				2006		13117.5		24.33		11302.60

				2007		13129.1		23.53		11705.58

				2008		22747.6		28.71		11508.98

				2009		19678.3		26.33		11536.01

				2010		22369.6		27.52		11721.59

				2011		19564.2		29.02		11391.55

				2012		18415.5		31.32		11029.05

				2013		18913.5		28.79		11228.47

				2014		19480.5		30.47		7331.42

		NPK		2004		16758.0		24.93		-1582.89

				2005		11020.5		25.32		-1889.98

				2006		10763.6		19.64		-1085.86

				2007		11052.5		18.72		-861.13

				2008		17650.8		22.99		-882.13

				2009		15960.4		20.23		-858.98

				2010		20211.4		18.09		-202.14

				2011		15341.3		20.23		-916.23

				2012		13627.5		21.55		-1048.21

				2013		14884.5		20.67		-1000.21

				2014		13495.3		20.30		-1000.21

		NK		2004		11806.5		24.93		-1107.14

				2005		8565.0		24.15		-1672.74

				2006		8178.2		19.69		-1162.98

				2007		9880.4		23.89		-1480.77

				2008		15245.2		22.26		-935.77

				2009		13129.9				-626.42

				2010		16237.3		23.09		-1102.46

				2011		10754.9		20.15		-1187.03

				2012		7066.5		22.63		-1584.73

				2013		11379.0		22.05		-1298.85

				2014		10254.0		22.16		-1298.85

		N		2004		15469.5		25.32		-1486.35

				2005		8758.5		26.10		-2503.86

				2006		10569.3		21.10		-1271.73

				2007		11553.1		19.51		-972.43

				2008		13348.2		19.72		-903.10

				2009		12216.5		20.57		-1259.15

				2010		14264.3		18.69		-805.15

				2011		9713.7		21.69		-1439.17

				2012		5310.0		23.45		-1858.58

				2013		9166.5		24.12		-1532.80

				2014		10247.5		25.09		-1532.80

		NP		2004		13279.5		27.27		-1889.83

				2005		9555.0		25.32		-2620.89

				2006		10983.4		21.19		-1095.74

				2007		12412.2		21.15		-1035.28

				2008		14137.9		21.69		-978.70

				2009		10356.3		21.05		-1336.65

				2010		16026.8		21.61		-791.61

				2011		12327.4		20.92		-1143.11

				2012		7258.5		23.91		-1711.25

				2013		13546.5		24.01		-1171.53

				2014		12575.3		23.78		-1171.53

		PK		2004		11397.0		29.61		-2262.60

				2005		3298.5		28.44		-1828.48

				2006		9159.0		21.40		-1493.62

				2007		8152.3		21.78		-1685.25

				2008		10444.0		22.20		-1795.95

				2009		11094.1		22.77		-1774.87

				2010		17307.7		20.36		-842.72

				2011		10940.5		23.52		-1524.09

				2012		10948.5		25.23		-1657.34

				2013		11230.5		24.80		-1471.99

				2014		10220.0		24.75		-1471.99
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玉米产量（kg·hm-2）

有机碳含量（g·kg-1）

y = 0.0003x + 20.544
 R2=0.335**,n=109



		



玉米产量（kg·hm-2）

有机碳平衡量（kg·hm-2）

y = 0.6283x - 6048.4
R² = 0.511**，n=110
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玉米产量 Yield（kg hm-2）

有机碳平衡量 SOC balance（kg hm-2）

y = 0.6283x - 6048.4
R2= 0.261**，n=110
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有机碳

		

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						1/4M+化肥		29.90		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

						1/2M＋化肥		29.90		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

						M		31.97		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

						M＋化肥		24.84		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						NPK		22.87		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

						NK		22.16		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16

						N		24.31		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

						NP		24.14		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

						PK		26.03		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

																										2013		2014		2013		2014

																				3		1/4M+化肥				47.71		43.34		27.67		25.14		1/4M+化肥

																				4		1/2M+化肥				48.24		49.52		27.98		28.72		1/2M+化肥

																				5		M				53.67		55.88		31.13		32.41		M

																				6		CK				39.27		38.26		22.78		22.19		CK

																				7		M+化肥				49.64		52.54		28.79		30.47		M+化肥

																				8		NPK				35.63		35.00		20.67		20.30		NPK

																				9		NK				38.02		38.20		22.05		22.16		NK

																				10		N				41.59		43.26		24.12		25.09		N

																				11		NP				41.40		41.00		24.01		23.78		NP

																				12		PK				42.76		42.67		24.80		24.75		PK

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										有机碳含量		作物产量

								1/4M+3/4NPK		25.33		14639.22

								1/2M＋1/2NPK		26.32		14625.80

								M		28.65		13496.81

								CK		22.23		7810.52

								MNPK		27.62		17178.49

								NPK		21.15		14389.54

								NK		22.50		11015.80

								N		22.31		10725.51

								NP		22.90		11518.82

								PK		24.08		11024.51

								CK		22.23		7810.52

								有机碳含量		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

								1/4M+3/4NPK		11476.5		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5

								有机碳含量		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

								1/2M＋1/2NPK		10014.0		16269.0		8010.0		11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0
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有机碳平衡量

		



1/4M+3/4NPK

1/2M＋1/2NPK



有机碳含量与产量

		

				生物产量		kg/hm2

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.4123357952

				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.1030750177

				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.865729426

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.2362663615

				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.6925665548

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.5335617674

				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.2849359797

				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.5780025972

				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.9688701482

				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.7497821405

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

										1/4M＋化肥		1/2M＋化肥		M		CK		M＋化肥		NPK		NK		N		NP		PK

								2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0

								2005		11340.0		8010.0		8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0		3298.5

								2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0

								2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3

								2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0

								2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1

								2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7

								2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5

								2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

								2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

								2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

										1		2		3		4		5		6		7		8		9		10

				SYI				A		S		Ymax				SYI						SYI

						1/4M＋3/4NPK		15071.4		2256.41		18152.3				0.71		1/4M＋3/4NPK				0.71		1/4M＋3/4NPK

						1/2M＋1/2NPK		15028.0		3057.10		19889.3				0.60		1/2M＋1/2NPK				0.62		M＋化肥

						M		13949.3		3041.87		17995.5				0.61		M				0.61		M

						CK		7938.4		2795.24		11216.8				0.46		CK				0.60		1/2M＋1/2NPK

						M＋化肥		17836.9		3675.69		22747.6				0.62		M＋化肥				0.60		NP

						NPK		14615.1		3003.53		20211.4				0.57		NPK				0.57		NPK

						NK		11136.1		2860.28		16237.3				0.51		NK				0.52		N

						N		10965.2		2847.58		15469.5				0.52		N				0.51		NK

						NP		12041.7		2399.97		16026.8				0.60		NP				0.50		PK

						PK		11089.4		2411.75		17307.7				0.50		PK				0.46		CK

																				处理

										1/4M＋化肥										Treatments		SYI

								2008		18152.3										1/4M＋3/4NPK		0.71

								2011		17507.3										M＋化肥		0.62

								2010		16825.6										M		0.61

								2009		16612.1										1/2M＋1/2NPK		0.60

								2014		16230.4										NP		0.60

								2013		15283.5										NPK		0.57

								2012		14485.5										N		0.52

								2004		14478.0										NK		0.51

								2007		12692.8										PK		0.50

								2006		12177.8										CK		0.46

								2005		11340.0

										1/2M＋化肥

								2010		19889.3

								2008		19246.7

								2011		16422.0

								2004		16269.0

								2009		15593.9

								2013		14271.0

								2014		14036.2

								2012		11973.0

								2007		11429.0

								2006		11150.2

								2005		8010.0

										M

								2010		17995.5

								2004		16519.5

								2013		16507.5

								2011		15083.2

								2008		14962.2

								2009		14901.8

								2012		14439.0

								2014		14396.8

								2007		10281.2

								2006		9598.1

								2005		8757.0

										CK

								2010		11216.8

								2013		10815.0

								2009		10777.5

								2014		9654.0

								2011		9236.2

								2004		9085.5

								2012		7657.5

								2007		5665.3

								2008		5230.6

								2006		4823.8

								2005		3160.5

										M＋化肥

								2008		22747.6

								2010		22369.6

								2009		19678.3

								2011		19564.2

								2014		19480.5

								2013		18913.5

								2012		18415.5

								2004		16818.0

								2007		13129.1

								2006		13117.5

								2005		11971.5

										NPK

								2010		20211.4

								2008		17650.8

								2004		16758.0

								2009		15960.4

								2011		15341.3

								2013		14884.5

								2012		13627.5

								2014		13495.3

								2007		11052.5

								2005		11020.5

								2006		10763.6

										NK

								2010		16237.3

								2008		15245.2

								2009		13129.9

								2004		11806.5

								2013		11379.0

								2011		10754.9

								2014		10254.0

								2007		9880.4

								2005		8565.0

								2006		8178.2

								2012		7066.5

										N

								2004		15469.5

								2010		14264.3

								2008		13348.2

								2009		12216.5

								2007		11553.1

								2006		10569.3

								2014		10247.5

								2011		9713.7

								2013		9166.5

								2005		8758.5

								2012		5310.0

										NP

								2010		16026.8

								2008		14137.9

								2013		13546.5

								2004		13279.5

								2014		12575.3

								2007		12412.2

								2011		12327.4

								2006		10983.4

								2009		10356.3

								2005		9555.0

								2012		7258.5

										PK

								2010		17307.7

								2004		11397.0

								2013		11230.5

								2009		11094.1

								2012		10948.5

								2011		10940.5

								2008		10444.0

								2014		10220.0

								2006		9159.0

								2007		8152.3

								2005		3298.5

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

		1		1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.41

		2		1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.10

		3		M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.87

		4		CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.24

		5		MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.69

		6		NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.53

		7		NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.28

		8		N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.58

		9		NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.97

		10		PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.75

						1		2		3		4		5		6		7		8		9		10						MNPK		17836.9		3675.69

						1/4M＋3/4NPK		1/2M＋1/2NPK		M		CK		MNPK		NPK		NK		N		NP		PK						1/4M＋3/4NPK		15071.4		2256.41

				2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0						1/2M＋1/2NPK		15028.0		3057.10

				2005		11340.0				8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0								NPK		14615.1		3003.53

				2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0						M		13949.3		3041.87

				2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3						NP		12041.7		2399.97

				2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0						NK		11136.1		2860.28

				2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1						PK		11089.4		2411.75

				2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7						N		10965.2		2847.58

				2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5						CK		7938.4		2795.24

				2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

				2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

				2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0
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有机碳含量与产量

		



处理
Treatment

SYI值



		



1/4M＋3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年份
Year

玉米产量（kg·hm-2）
Yield

1/4M+3/4NPK: y = 361.47x - 711115
R² = 0.2823

1/2M+1/2NPK: y = -11.851x + 38841
R² = 0.0002

M: y = 432.26x - 854460
R² = 0.2221

CK: y = 500.81x - 998197
R² = 0.3531

MNPK: y = 631.52x - 1E+06
R² = 0.3247



		



NPK

NK

N

NP

PK

CK



				3675.6925665548

				2256.4123357952

				3057.1030750177

				3003.5335617674

				3041.865729426

				2399.9688701482

				2860.2849359797

				2411.7497821405

				2847.5780025972

				2795.2362663615



d

d

cd

cd

a

e

bc

b

b

b

处理
Treatment

玉米产量（kg·hm-2）
Yield



		

						有机碳平衡量

				2003										1		2		3		4		5		6		7		8		9		10

				1/4M+3/4化肥		1124.83								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				M		10347.39						2004		2326.49		5791.39		11466.63		-1361.62		11365.06		-1582.89		-1107.14		-1486.35		-1889.83		-2262.60

				CK		-2369.08						2005		1463.80		4104.38		11168.26		-1483.94		10910.15		-1889.98		-1672.74		-2503.86		-2620.89		-1828.48

				MNPK		11276.56						2006		1781.36		4802.23		10793.29		-1599.41		11302.60		-1085.86		-1162.98		-1271.73		-1095.74		-1493.62

				NPK		-1376.10						2007		2050.38		5186.99		11053.47		-1585.23		11705.58		-861.13		-1480.77		-972.43		-1035.28		-1685.25

				NK		-1533.89						2008		1737.66		5220.72		11151.67		-2020.51		11508.98		-882.13		-935.77		-903.10		-978.70		-1795.95

				N		-1869.45						2009		1767.53		5091.54		11114.79		-1332.95		11536.01		-858.98		-626.42		-1259.15		-1336.65		-1774.87

				NP		-1868.55						2010		2177.86		5258.00		11125.84		-1253.05		11721.59		-202.14		-1102.46		-805.15		-791.61		-842.72

				PK		-1902.61						2011		1683.59		4631.86		10493.07		-1406.33		11391.55		-916.23		-1187.03		-1439.17		-1143.11		-1524.09

				2004								2012		1868.36		4513.81		10807.00		-1686.72		11029.05		-1048.21		-1584.73		-1858.58		-1711.25		-1657.34

				1/4M+3/4化肥		2326.49						2013		2148.02		5060.57		10995.02		-1412.86		11228.47		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				1/2M＋1/2化肥		5791.39						2014		1174.85		3112.05		7097.98		-1412.86		7331.42		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				M		11466.63

				CK		-1361.62

				MNPK		11365.06

				NPK		-1582.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NK		-1107.14						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

				N		-1486.35						1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

				NP		-1889.83						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

				PK		-2262.60						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

				2005								MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

				1/4M+3/4化肥		1463.80						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

				1/2M＋1/2化肥		4104.38						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

				M		11168.26						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

				CK		-1483.94						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

				MNPK		10910.15						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

				NPK		-1889.98

				NK		-1672.74

				N		-2503.86

				NP		-2620.89								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				PK		-1828.48						1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1834.54		334.37

				2006								1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4797.60		715.22

				1/4M+3/4化肥		1781.36						M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10660.64		1208.17

				1/2M＋1/2化肥		4802.23						CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1505.04		213.29

				M		10793.29						MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11002.77		1243.48

				CK		-1599.41

				MNPK		11302.60								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		-1085.86						NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1029.81		427.60

				NK		-1162.98						NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1223.43		297.04

				N		-1271.73						N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1415.01		478.59

				NP		-1095.74						NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1358.74		525.01

				PK		-1493.62						PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1618.99		344.98

				2007

				1/4M+3/4化肥		2050.38

				1/2M＋1/2化肥		5186.99

				M		11053.47

				CK		-1585.23

				MNPK		11705.58								A		S

				NPK		-861.13						CK		-1505.04		213.29

				NK		-1480.77						1/4M+3/4化肥		1834.54		334.37

				N		-972.43						1/2M＋1/2化肥		4797.60		715.22

				NP		-1035.28						M		10660.64		1208.17

				PK		-1685.25						MNPK		11002.77		1243.48

				2008

				1/4M+3/4化肥		1737.66

				1/2M＋1/2化肥		5220.72

				M		11151.67

				CK		-2020.51

				MNPK		11508.98

				NPK		-882.13

				NK		-935.77

				N		-903.10								A		S

				NP		-978.70						PK		-1618.99		344.98

				PK		-1795.95						CK		-1505.04		213.29

				2009								N		-1415.01		478.59

				1/4M+3/4化肥		1767.53						NP		-1358.74		525.01

				1/2M＋1/2化肥		5091.54						NK		-1223.43		297.04

				M		11114.79						NPK		-1029.81		427.60

				CK		-1332.95

				MNPK		11536.01

				NPK		-858.98

				NK		-626.42

				N		-1259.15

				NP		-1336.65

				PK		-1774.87

				2010

				1/4M+3/4化肥		2177.86

				1/2M＋1/2化肥		5258.00

				M		11125.84								1		2		3		4		5		6		7		8		9		10

				CK		-1253.05								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				MNPK		11721.59																				1		2		3		4		5				6		7		8		9		10

				NPK		-202.14						1		1124.83				4		-2369.08						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK				NPK		NK		N		NP		PK

				NK		-1102.46						1		2326.49				4		-1361.62		2004		1		2326.49										6		-1582.89

				N		-805.15						1		1463.80				4		-1483.94		2005		1		1463.80										6		-1889.98

				NP		-791.61						1		1781.36				4		-1599.41		2006		1		1781.36										6		-1085.86

				PK		-842.72						1		2050.38				4		-1585.23		2007		1		2050.38										6		-861.13

				2011								1		1737.66				4		-2020.51		2008		1		1737.66										6		-882.13

				1/4M+3/4化肥		1683.59						1		1767.53				4		-1332.95		2009		1		1767.53										6		-858.98

				1/2M＋1/2化肥		4631.86						1		2177.86				4		-1253.05		2010		1		2177.86										6		-202.14

				M		10493.07						1		1683.59				4		-1406.33		2011		1		1683.59										6		-916.23

				CK		-1406.33						1		1868.36				4		-1686.72		2012		1		1868.36										6		-1048.21

				MNPK		11391.55						1		2148.02				4		-1412.86		2013		1		2148.02										6		-1000.21

				NPK		-916.23						1		1174.85				4		-1412.86		2014		1		1174.85										6		-1000.21

				NK		-1187.03						2		4190.02				6		-1376.10				2		5791.39										7		-1107.14

				N		-1439.17						2		5791.39				6		-1582.89				2		4104.38										7		-1672.74

				NP		-1143.11						2		4104.38				6		-1889.98				2		4802.23										7		-1162.98

				PK		-1524.09						2		4802.23				6		-1085.86				2		5186.99										7		-1480.77

				2012								2		5186.99				6		-861.13				2		5220.72										7		-935.77

				1/4M+3/4化肥		1868.36						2		5220.72				6		-882.13				2		5091.54										7		-626.42

				1/2M＋1/2化肥		4513.81						2		5091.54				6		-858.98				2		5258.00										7		-1102.46

				M		10807.00						2		5258.00				6		-202.14				2		4631.86										7		-1187.03

				CK		-1686.72						2		4631.86				6		-916.23				2		4513.81										7		-1584.73

				MNPK		11029.05						2		4513.81				6		-1048.21				2		5060.57										7		-1298.85

				NPK		-1048.21						2		5060.57				6		-1000.21				2		3112.05										7		-1298.85

				NK		-1584.73						2		3112.05				6		-1000.21				3		11466.63										8		-1486.35

				N		-1858.58						3		10347.39				7		-1533.89				3		11168.26										8		-2503.86

				NP		-1711.25						3		11466.63				7		-1107.14				3		10793.29										8		-1271.73

				PK		-1657.34						3		11168.26				7		-1672.74				3		11053.47										8		-972.43

				2013								3		10793.29				7		-1162.98				3		11151.67										8		-903.10

				1/4M+3/4化肥		2148.02						3		11053.47				7		-1480.77				3		11114.79										8		-1259.15

				1/2M＋1/2化肥		5060.57						3		11151.67				7		-935.77				3		11125.84										8		-805.15

				M		10995.02						3		11114.79				7		-626.42				3		10493.07										8		-1439.17

				CK		-1412.86						3		11125.84				7		-1102.46				3		10807.00										8		-1858.58

				MNPK		11228.47						3		10493.07				7		-1187.03				3		10995.02										8		-1532.80

				NPK		-1000.21						3		10807.00				7		-1584.73				3		7097.98										8		-1532.80

				NK		-1298.85						3		10995.02				7		-1298.85				4		-1361.62										9		-1889.83

				N		-1532.80						3		7097.98				7		-1298.85				4		-1483.94										9		-2620.89

				NP		-1171.53						4		-2369.08				8		-1869.45				4		-1599.41										9		-1095.74

				PK		-1471.99						4		-1361.62				8		-1486.35				4		-1585.23										9		-1035.28

				2014								4		-1483.94				8		-2503.86				4		-2020.51										9		-978.70

				1/4M+3/4化肥		1174.85						4		-1599.41				8		-1271.73				4		-1332.95										9		-1336.65

				1/2M＋1/2化肥		3112.05						4		-1585.23				8		-972.43				4		-1253.05										9		-791.61

				M		7097.98						4		-2020.51				8		-903.10				4		-1406.33										9		-1143.11

				CK		-1412.86						4		-1332.95				8		-1259.15				4		-1686.72										9		-1711.25

				MNPK		7331.42						4		-1253.05				8		-805.15				4		-1412.86										9		-1171.53

				NPK		-1000.21						4		-1406.33				8		-1439.17				4		-1412.86										9		-1171.53

				NK		-1298.85						4		-1686.72				8		-1858.58				5		11365.06										10		-2262.60

				N		-1532.80						4		-1412.86				8		-1532.80				5		10910.15										10		-1828.48

				NP		-1171.53						4		-1412.86				8		-1532.80				5		11302.60										10		-1493.62

				PK		-1471.99						5		11276.56				9		-1868.55				5		11705.58										10		-1685.25

												5		11365.06				9		-1889.83				5		11508.98										10		-1795.95

												5		10910.15				9		-2620.89				5		11536.01										10		-1774.87

												5		11302.60				9		-1095.74				5		11721.59										10		-842.72

												5		11705.58				9		-1035.28				5		11391.55										10		-1524.09

												5		11508.98				9		-978.70				5		11029.05										10		-1657.34

												5		11536.01				9		-1336.65				5		11228.47										10		-1471.99

												5		11721.59				9		-791.61				5		7331.42										10		-1471.99

												5		11391.55				9		-1143.11																4		-1361.62

												5		11029.05				9		-1711.25																4		-1483.94

												5		11228.47				9		-1171.53																4		-1599.41

												5		7331.42				9		-1171.53																4		-1585.23

												6		-1376.10				10		-1902.61																4		-2020.51

												6		-1582.89				10		-2262.60																4		-1332.95

												6		-1889.98				10		-1828.48																4		-1253.05

												6		-1085.86				10		-1493.62																4		-1406.33

												6		-861.13				10		-1685.25																4		-1686.72

												6		-882.13				10		-1795.95																4		-1412.86

												6		-858.98				10		-1774.87																4		-1412.86

												6		-202.14				10		-842.72

												6		-916.23				10		-1524.09

												6		-1048.21				10		-1657.34

												6		-1000.21				10		-1471.99

												6		-1000.21				10		-1471.99

												7		-1533.89

												7		-1107.14

												7		-1672.74

												7		-1162.98

												7		-1480.77

												7		-935.77

												7		-626.42

												7		-1102.46

												7		-1187.03

												7		-1584.73

												7		-1298.85

												7		-1298.85

												8		-1869.45

												8		-1486.35

												8		-2503.86

												8		-1271.73

												8		-972.43

												8		-903.10

												8		-1259.15

												8		-805.15

												8		-1439.17

												8		-1858.58

												8		-1532.80

												8		-1532.80

												9		-1868.55

												9		-1889.83

												9		-2620.89

												9		-1095.74

												9		-1035.28

												9		-978.70

												9		-1336.65

												9		-791.61

												9		-1143.11

												9		-1711.25

												9		-1171.53

												9		-1171.53

												10		-1902.61

												10		-2262.60

												10		-1828.48

												10		-1493.62

												10		-1685.25

												10		-1795.95

												10		-1774.87

												10		-842.72

												10		-1524.09

												10		-1657.34

												10		-1471.99

												10		-1471.99
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有机碳平衡量（kg·hm-2）



		

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

				CK		22.23		0.46

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

						作物产量		SOC		平衡量

		1/4M＋化肥		2004		14478.0		21.82		2326.49								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2005		11340.0		23.37		1463.80						1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

				2006		12177.8		24.65		1781.36						1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

				2007		12692.8		21.68		2050.38						M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

				2008		18152.3		29.22		1737.66						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2009		16612.1		27.18		1767.53						MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

				2010		16825.6		25.57		2177.86

				2011		17507.3		25.80		1683.59								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2012		14485.5		26.58		1868.36						NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

				2013		15283.5		27.67		2148.02						NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16

				2014		16230.4		25.14		1174.85						N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

		1/2M＋化肥		2004		16269.0		19.87		5791.39						NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

				2005		8010.0		24.54		4104.38						PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

				2006		11150.2		25.33		4802.23						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2007		11429.0		23.63		5186.99

				2008		19246.7		25.76		5220.72

				2009		15593.9		26.05		5091.54

				2010		19889.3		27.37		5258.00

				2011		16422.0		30.85		4631.86

				2012		11973.0		29.46		4513.81

				2013		14271.0		27.98		5060.57

				2014		14036.2		28.72		3112.05

		M		2004		16519.5		20.65		11466.63

				2005		8757.0		25.71		11168.26

				2006		9598.1		28.32		10793.29

				2007		10281.2		26.38		11053.47

				2008		14962.2		26.55		11151.67

				2009		14901.8		27.18		11114.79

				2010		17995.5		31.13		11125.84

				2011		15083.2		33.44		10493.07

				2012		14439.0		32.21		10807.00

				2013		16507.5		31.13		10995.02

				2014		14396.8		32.41		7097.98

		CK		2004		9085.5		27.08		-1361.62

				2005		3160.5		23.37		-1483.94

				2006		4823.8		18.38		-1599.41

				2007		5665.3		19.85		-1585.23

				2008		5230.6		23.06		-2020.51

				2009		10777.5		19.62		-1332.95

				2010		11216.8		22.73		-1253.05

				2011		9236.2		21.08		-1406.33

				2012		7657.5		24.45		-1686.72

				2013		10815.0		22.78		-1412.86

				2014		9654.0		22.19		-1412.86

		M＋化肥		2004		16818.0		28.05		11365.06

				2005		11971.5		25.71		10910.15

				2006		13117.5		24.33		11302.60

				2007		13129.1		23.53		11705.58

				2008		22747.6		28.71		11508.98

				2009		19678.3		26.33		11536.01

				2010		22369.6		27.52		11721.59

				2011		19564.2		29.02		11391.55

				2012		18415.5		31.32		11029.05

				2013		18913.5		28.79		11228.47

				2014		19480.5		30.47		7331.42

		NPK		2004		16758.0		24.93		-1582.89

				2005		11020.5		25.32		-1889.98

				2006		10763.6		19.64		-1085.86

				2007		11052.5		18.72		-861.13

				2008		17650.8		22.99		-882.13

				2009		15960.4		20.23		-858.98

				2010		20211.4		18.09		-202.14

				2011		15341.3		20.23		-916.23

				2012		13627.5		21.55		-1048.21

				2013		14884.5		20.67		-1000.21

				2014		13495.3		20.30		-1000.21

		NK		2004		11806.5		24.93		-1107.14

				2005		8565.0		24.15		-1672.74

				2006		8178.2		19.69		-1162.98

				2007		9880.4		23.89		-1480.77

				2008		15245.2		22.26		-935.77

				2009		13129.9				-626.42

				2010		16237.3		23.09		-1102.46

				2011		10754.9		20.15		-1187.03

				2012		7066.5		22.63		-1584.73

				2013		11379.0		22.05		-1298.85

				2014		10254.0		22.16		-1298.85

		N		2004		15469.5		25.32		-1486.35

				2005		8758.5		26.10		-2503.86

				2006		10569.3		21.10		-1271.73

				2007		11553.1		19.51		-972.43

				2008		13348.2		19.72		-903.10

				2009		12216.5		20.57		-1259.15

				2010		14264.3		18.69		-805.15

				2011		9713.7		21.69		-1439.17

				2012		5310.0		23.45		-1858.58

				2013		9166.5		24.12		-1532.80

				2014		10247.5		25.09		-1532.80

		NP		2004		13279.5		27.27		-1889.83

				2005		9555.0		25.32		-2620.89

				2006		10983.4		21.19		-1095.74

				2007		12412.2		21.15		-1035.28

				2008		14137.9		21.69		-978.70

				2009		10356.3		21.05		-1336.65

				2010		16026.8		21.61		-791.61

				2011		12327.4		20.92		-1143.11

				2012		7258.5		23.91		-1711.25

				2013		13546.5		24.01		-1171.53

				2014		12575.3		23.78		-1171.53

		PK		2004		11397.0		29.61		-2262.60

				2005		3298.5		28.44		-1828.48

				2006		9159.0		21.40		-1493.62

				2007		8152.3		21.78		-1685.25

				2008		10444.0		22.20		-1795.95

				2009		11094.1		22.77		-1774.87

				2010		17307.7		20.36		-842.72

				2011		10940.5		23.52		-1524.09

				2012		10948.5		25.23		-1657.34

				2013		11230.5		24.80		-1471.99

				2014		10220.0		24.75		-1471.99





		



SYI



		





		





		



玉米产量（kg·hm-2）

有机碳含量（g·kg-1）

y = 0.0003x + 20.544
 R2=0.335**,n=109
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有机碳

		

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						1/4M+化肥		29.90		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

						1/2M＋化肥		29.90		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

						M		31.97		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

						M＋化肥		24.84		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						NPK		22.87		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

						NK		22.16		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16

						N		24.31		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

						NP		24.14		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

						PK		26.03		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

																										2013		2014		2013		2014

																				3		1/4M+化肥				47.71		43.34		27.67		25.14		1/4M+化肥

																				4		1/2M+化肥				48.24		49.52		27.98		28.72		1/2M+化肥

																				5		M				53.67		55.88		31.13		32.41		M

																				6		CK				39.27		38.26		22.78		22.19		CK

																				7		M+化肥				49.64		52.54		28.79		30.47		M+化肥

																				8		NPK				35.63		35.00		20.67		20.30		NPK

																				9		NK				38.02		38.20		22.05		22.16		NK

																				10		N				41.59		43.26		24.12		25.09		N

																				11		NP				41.40		41.00		24.01		23.78		NP

																				12		PK				42.76		42.67		24.80		24.75		PK

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										有机碳含量		作物产量

								1/4M+3/4NPK		25.33		14639.22

								1/2M＋1/2NPK		26.32		14625.80

								M		28.65		13496.81

								CK		22.23		7810.52

								MNPK		27.62		17178.49

								NPK		21.15		14389.54

								NK		22.50		11015.80

								N		22.31		10725.51

								NP		22.90		11518.82

								PK		24.08		11024.51

								CK		22.23		7810.52

								有机碳含量		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

								1/4M+3/4NPK		11476.5		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5

								有机碳含量		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

								1/2M＋1/2NPK		10014.0		16269.0		8010.0		11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0

								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014						阈值

				1		1/4M+化肥		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33		2.36		2.53		-0.07		cd		1/4M+化肥

				2		1/2M＋化肥		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32		3.06		2.63		0.16		cde		1/2M＋化肥

				3		M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65		3.83		2.86		0.34		e		M

				4		CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23		2.44		2.22		0.10		ab		CK

				5		M＋化肥		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62		2.44		2.76		-0.12		de		M＋化肥

				6		NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15		2.36		2.12		0.11		a		NPK

				7		NK		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16		21.88		2.58		2.19		0.18		ab		NK

				8		N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31		2.61		2.23		0.17		ab		N

				9		NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90		2.11		2.29		-0.08		ab		NP

				10		PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08		2.89		2.41		0.20		bc		PK

						1		21.82																				M		28.65		0.29

						1		23.37						2004		2014												M＋化肥		27.62		0.24

						1		24.65				1/4M+化肥		21.82		25.14		0.15										1/2M＋化肥		26.32		0.18

						1		21.68				1/2M＋化肥		19.87		28.72		0.45										1/4M+化肥		25.33		0.14

						1		29.22				M		20.65		32.41		0.57										PK		24.08		0.08

						1		27.18				CK		27.08		22.19		-0.18										NP		22.90		0.03

						1		25.57				M＋化肥		28.05		30.47		0.09										N		22.31		0.00

						1		25.80				NPK		24.93		20.30		-0.19										CK		22.23

						1		26.58				NK		24.93		22.16		-0.11										NK		21.88		-0.02

						1		27.67				N		25.32		25.09		-0.01										NPK		21.15		-0.05

						1		25.14				NP		27.27		23.78		-0.13

						2		19.87				PK		29.61		24.75		-0.16

						2		24.54

						2		25.33

						2		23.63

						2		25.76

						2		26.05

						2		27.37

						2		30.85

						2		29.46

						2		27.98

						2		28.72

						3		20.65

						3		25.71

						3		28.32

						3		26.38

						3		26.55

						3		27.18

						3		31.13

						3		33.44

						3		32.21

						3		31.13

						3		32.41

						4		27.08

						4		23.37

						4		18.38

						4		19.85

						4		23.06

						4		19.62

						4		22.73

						4		21.08

						4		24.45

						4		22.78

						4		22.19

						5		28.05

						5		25.71

						5		24.33

						5		23.53

						5		28.71

						5		26.33

						5		27.52

						5		29.02

						5		31.32

						5		28.79

						5		30.47

						6		24.93

						6		25.32

						6		19.64

						6		18.72

						6		22.99

						6		20.23

						6		18.09

						6		20.23

						6		21.55

						6		20.67

						6		20.30

						7		24.93

						7		24.15

						7		19.69

						7		23.89

						7		22.26

						7		15.70

						7		23.09

						7		20.15

						7		22.63

						7		22.05

						7		22.16

						8		25.32

						8		26.10

						8		21.10

						8		19.51

						8		19.72

						8		20.57

						8		18.69

						8		21.69

						8		23.45

						8		24.12

						8		25.09

						9		27.27

						9		25.32

						9		21.19

						9		21.15

						9		21.69

						9		21.05

						9		21.61

						9		20.92

						9		23.91

						9		24.01

						9		23.78

						10		29.61

						10		28.44

						10		21.40

						10		21.78

						10		22.20

						10		22.77

						10		20.36

						10		23.52

						10		25.23

						10		24.80

						10		24.75
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有机碳平衡量

		



1/4M+3/4NPK

1/2M＋1/2NPK



有机碳含量及平衡量与产量

		

				生物产量		kg/hm2

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.4123357952

				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.1030750177

				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.865729426

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.2362663615

				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.6925665548

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.5335617674

				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.2849359797

				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.5780025972

				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.9688701482

				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.7497821405

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

										1/4M＋化肥		1/2M＋化肥		M		CK		M＋化肥		NPK		NK		N		NP		PK

								2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0

								2005		11340.0		8010.0		8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0		3298.5

								2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0

								2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3

								2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0

								2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1

								2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7

								2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5

								2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

								2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

								2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

										1		2		3		4		5		6		7		8		9		10

																																A		S		CV

				SYI				A		S		Ymax				SYI						SYI						CV		1/4M＋3/4NPK		15071.4		2256.4123357952		0.15

						1/4M＋3/4NPK		15071.4		2256.41		18152.3				0.71		1/4M＋3/4NPK				0.71		1/4M＋3/4NPK						1/2M＋1/2NPK		15028.0		3057.1030750177		0.20

						1/2M＋1/2NPK		15028.0		3057.10		19889.3				0.60		1/2M＋1/2NPK				0.62		M＋化肥						M		13949.3		3041.865729426		0.22

						M		13949.3		3041.87		17995.5				0.61		M				0.61		M						CK		7938.4		2795.2362663615		0.35

						CK		7938.4		2795.24		11216.8				0.46		CK				0.60		1/2M＋1/2NPK						MNPK		17836.9		3675.6925665548		0.21

						M＋化肥		17836.9		3675.69		22747.6				0.62		M＋化肥				0.60		NP

						NPK		14615.1		3003.53		20211.4				0.57		NPK				0.57		NPK						NPK		14615.1		3003.5335617674		0.21

						NK		11136.1		2860.28		16237.3				0.51		NK				0.52		N						NK		11136.1		2860.2849359797		0.26

						N		10965.2		2847.58		15469.5				0.52		N				0.51		NK						N		10965.2		2847.5780025972		0.26

						NP		12041.7		2399.97		16026.8				0.60		NP				0.50		PK						NP		12041.7		2399.9688701482		0.20

						PK		11089.4		2411.75		17307.7				0.50		PK				0.46		CK						PK		11089.4		2411.7497821405		0.22

																				处理												CV								SYI		CV

										1/4M＋化肥										Treatments		SYI								CK		0.35						1/4M＋3/4NPK		0.71		0.15

								2008		18152.3										1/4M＋3/4NPK		0.71								N		0.26						1/2M＋1/2NPK		0.60		0.20

								2011		17507.3										MNPK		0.62								NK		0.26						M		0.61		0.22

								2010		16825.6										M		0.61								M		0.22						CK		0.46		0.35

								2009		16612.1										1/2M＋1/2NPK		0.60								PK		0.22						MNPK		0.62		0.21

								2014		16230.4										NP		0.60								MNPK		0.21						NPK		0.57		0.21

								2013		15283.5										NPK		0.57								NPK		0.21						NK		0.51		0.26

								2012		14485.5										N		0.52								1/2M＋1/2NPK		0.20						N		0.52		0.26

								2004		14478.0										NK		0.51								NP		0.20						NP		0.60		0.20

								2007		12692.8										PK		0.50								1/4M＋3/4NPK		0.15						PK		0.50		0.22

								2006		12177.8										CK		0.46

								2005		11340.0

										1/2M＋化肥

								2010		19889.3

								2008		19246.7

								2011		16422.0

								2004		16269.0

								2009		15593.9

								2013		14271.0

								2014		14036.2

								2012		11973.0

								2007		11429.0

								2006		11150.2

								2005		8010.0

										M

								2010		17995.5

								2004		16519.5

								2013		16507.5

								2011		15083.2

								2008		14962.2

								2009		14901.8

								2012		14439.0

								2014		14396.8

								2007		10281.2

								2006		9598.1

								2005		8757.0

										CK

								2010		11216.8

								2013		10815.0

								2009		10777.5

								2014		9654.0

								2011		9236.2

								2004		9085.5

								2012		7657.5

								2007		5665.3

								2008		5230.6

								2006		4823.8

								2005		3160.5

										M＋化肥

								2008		22747.6

								2010		22369.6

								2009		19678.3

								2011		19564.2

								2014		19480.5

								2013		18913.5

								2012		18415.5

								2004		16818.0

								2007		13129.1

								2006		13117.5

								2005		11971.5

										NPK

								2010		20211.4

								2008		17650.8

								2004		16758.0

								2009		15960.4

								2011		15341.3

								2013		14884.5

								2012		13627.5

								2014		13495.3

								2007		11052.5

								2005		11020.5

								2006		10763.6

										NK

								2010		16237.3

								2008		15245.2

								2009		13129.9

								2004		11806.5

								2013		11379.0

								2011		10754.9

								2014		10254.0

								2007		9880.4

								2005		8565.0

								2006		8178.2

								2012		7066.5

										N

								2004		15469.5

								2010		14264.3

								2008		13348.2

								2009		12216.5

								2007		11553.1

								2006		10569.3

								2014		10247.5

								2011		9713.7

								2013		9166.5

								2005		8758.5

								2012		5310.0

										NP

								2010		16026.8

								2008		14137.9

								2013		13546.5

								2004		13279.5

								2014		12575.3

								2007		12412.2

								2011		12327.4

								2006		10983.4

								2009		10356.3

								2005		9555.0

								2012		7258.5

										PK

								2010		17307.7

								2004		11397.0

								2013		11230.5

								2009		11094.1

								2012		10948.5

								2011		10940.5

								2008		10444.0

								2014		10220.0

								2006		9159.0

								2007		8152.3

								2005		3298.5

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

		1		1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.41		1/4M＋3/4NPK

		2		1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.10		1/2M＋1/2NPK

		3		M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.87		M

		4		CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.24		CK

		5		MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.69		MNPK

		6		NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.53		NPK

		7		NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.28		NK

		8		N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.58		N

		9		NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.97		NP

		10		PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.75		PK

																														MNPK		17836.9				1.25

						1		2		3		4		5		6		7		8		9		10						1/4M＋3/4NPK		15071.4		3675.69		0.90

						1/4M＋3/4NPK		1/2M＋1/2NPK		M		CK		MNPK		NPK		NK		N		NP		PK						1/2M＋1/2NPK		15028.0		2256.41		0.89

				2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0						NPK		14615.1		3057.10		0.84

				2005		11340.0				8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0								M		13949.3		3003.53		0.76

				2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0						NP		12041.7		3041.87		0.52

				2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3						NK		11136.1		2399.97		0.40

				2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0						PK		11089.4		2860.28		0.40

				2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1						N		10965.2		2411.75		0.38

				2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7						CK		7938.4		2847.58

				2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5										2795.24

				2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

				2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

				2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0
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有机碳含量及平衡量与产量

		



处理
Treatment

SYI值



SYI、CV与SOC、C平衡

		



1/4M＋3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年份
Year

玉米产量（kg·hm-2）
Yield

1/4M+3/4NPK: y = 361.47x - 711115
R² = 0.2823

1/2M+1/2NPK: y = -11.851x + 38841
R² = 0.0002

M: y = 432.26x - 854460
R² = 0.2221

CK: y = 500.81x - 998197
R² = 0.3531

MNPK: y = 631.52x - 1E+06
R² = 0.3247



		



NPK

NK

N

NP

PK

CK



				3675.6925665548

				2256.4123357952

				3057.1030750177

				3003.5335617674

				3041.865729426

				2399.9688701482

				2860.2849359797

				2411.7497821405

				2847.5780025972

				2795.2362663615



d

d

cd

cd

a

e

bc

b

b

b

处理
Treatment

玉米产量（kg·hm-2）
Yield



		



SYI

CV

处理
Treatment

SYI

CV



		

						有机碳平衡量

				2003										1		2		3		4		5		6		7		8		9		10

				1/4M+3/4化肥		1124.83								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				M		10347.39						2004		2326.49		5791.39		11466.63		-1361.62		11365.06		-1582.89		-1107.14		-1486.35		-1889.83		-2262.60

				CK		-2369.08						2005		1463.80		4104.38		11168.26		-1483.94		10910.15		-1889.98		-1672.74		-2503.86		-2620.89		-1828.48

				MNPK		11276.56						2006		1781.36		4802.23		10793.29		-1599.41		11302.60		-1085.86		-1162.98		-1271.73		-1095.74		-1493.62

				NPK		-1376.10						2007		2050.38		5186.99		11053.47		-1585.23		11705.58		-861.13		-1480.77		-972.43		-1035.28		-1685.25

				NK		-1533.89						2008		1737.66		5220.72		11151.67		-2020.51		11508.98		-882.13		-935.77		-903.10		-978.70		-1795.95

				N		-1869.45						2009		1767.53		5091.54		11114.79		-1332.95		11536.01		-858.98		-626.42		-1259.15		-1336.65		-1774.87

				NP		-1868.55						2010		2177.86		5258.00		11125.84		-1253.05		11721.59		-202.14		-1102.46		-805.15		-791.61		-842.72

				PK		-1902.61						2011		1683.59		4631.86		10493.07		-1406.33		11391.55		-916.23		-1187.03		-1439.17		-1143.11		-1524.09

				2004								2012		1868.36		4513.81		10807.00		-1686.72		11029.05		-1048.21		-1584.73		-1858.58		-1711.25		-1657.34

				1/4M+3/4化肥		2326.49						2013		2148.02		5060.57		10995.02		-1412.86		11228.47		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				1/2M＋1/2化肥		5791.39						2014		1174.85		3112.05		7097.98		-1412.86		7331.42		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				M		11466.63

				CK		-1361.62

				MNPK		11365.06

				NPK		-1582.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NK		-1107.14						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

				N		-1486.35						1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

				NP		-1889.83						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

				PK		-2262.60						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

				2005								MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

				1/4M+3/4化肥		1463.80						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

				1/2M＋1/2化肥		4104.38						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

				M		11168.26						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

				CK		-1483.94						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

				MNPK		10910.15						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

				NPK		-1889.98

				NK		-1672.74

				N		-2503.86

				NP		-2620.89								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				PK		-1828.48						1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1834.54		334.37

				2006								1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4797.60		715.22

				1/4M+3/4化肥		1781.36						M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10660.64		1208.17

				1/2M＋1/2化肥		4802.23						CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1505.04		213.29

				M		10793.29						MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11002.77		1243.48

				CK		-1599.41

				MNPK		11302.60								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		-1085.86						NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1029.81		427.60

				NK		-1162.98						NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1223.43		297.04

				N		-1271.73						N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1415.01		478.59

				NP		-1095.74						NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1358.74		525.01

				PK		-1493.62						PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1618.99		344.98

														2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

												1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

												1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

												M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

												CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

												MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

												NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

												NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

												N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

												NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

												PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

														MNPK

														11721.59

														11705.58

														11536.01

														11508.98

														11391.55

														11365.06

														11302.60

														11228.47

														11029.05

														10910.15

				2007										7331.42

				1/4M+3/4化肥		2050.38

				1/2M＋1/2化肥		5186.99

				M		11053.47

				CK		-1585.23

				MNPK		11705.58								A		S

				NPK		-861.13						CK		-1505.04		213.29

				NK		-1480.77						1/4M+3/4化肥		1834.54		334.37

				N		-972.43						1/2M＋1/2化肥		4797.60		715.22

				NP		-1035.28						M		10660.64		1208.17

				PK		-1685.25						MNPK		11002.77		1243.48

				2008

				1/4M+3/4化肥		1737.66

				1/2M＋1/2化肥		5220.72

				M		11151.67

				CK		-2020.51

				MNPK		11508.98

				NPK		-882.13

				NK		-935.77

				N		-903.10								A		S

				NP		-978.70						PK		-1618.99		344.98

				PK		-1795.95						CK		-1505.04		213.29

				2009								N		-1415.01		478.59

				1/4M+3/4化肥		1767.53						NP		-1358.74		525.01

				1/2M＋1/2化肥		5091.54						NK		-1223.43		297.04

				M		11114.79						NPK		-1029.81		427.60

				CK		-1332.95

				MNPK		11536.01

				NPK		-858.98

				NK		-626.42

				N		-1259.15

				NP		-1336.65

				PK		-1774.87

				2010

				1/4M+3/4化肥		2177.86

				1/2M＋1/2化肥		5258.00

				M		11125.84								1		2		3		4		5		6		7		8		9		10

				CK		-1253.05								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				MNPK		11721.59																				1		2		3		4		5				6		7		8		9		10

				NPK		-202.14						1		1124.83				4		-2369.08						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK				NPK		NK		N		NP		PK

				NK		-1102.46						1		2326.49				4		-1361.62		2004		1		2326.49										6		-1582.89

				N		-805.15						1		1463.80				4		-1483.94		2005		1		1463.80										6		-1889.98

				NP		-791.61						1		1781.36				4		-1599.41		2006		1		1781.36										6		-1085.86

				PK		-842.72						1		2050.38				4		-1585.23		2007		1		2050.38										6		-861.13

				2011								1		1737.66				4		-2020.51		2008		1		1737.66										6		-882.13

				1/4M+3/4化肥		1683.59						1		1767.53				4		-1332.95		2009		1		1767.53										6		-858.98

				1/2M＋1/2化肥		4631.86						1		2177.86				4		-1253.05		2010		1		2177.86										6		-202.14

				M		10493.07						1		1683.59				4		-1406.33		2011		1		1683.59										6		-916.23

				CK		-1406.33						1		1868.36				4		-1686.72		2012		1		1868.36										6		-1048.21

				MNPK		11391.55						1		2148.02				4		-1412.86		2013		1		2148.02										6		-1000.21

				NPK		-916.23						1		1174.85				4		-1412.86		2014		1		1174.85										6		-1000.21

				NK		-1187.03						2		4190.02				6		-1376.10				2		5791.39										7		-1107.14

				N		-1439.17						2		5791.39				6		-1582.89				2		4104.38										7		-1672.74

				NP		-1143.11						2		4104.38				6		-1889.98				2		4802.23										7		-1162.98

				PK		-1524.09						2		4802.23				6		-1085.86				2		5186.99										7		-1480.77

				2012								2		5186.99				6		-861.13				2		5220.72										7		-935.77

				1/4M+3/4化肥		1868.36						2		5220.72				6		-882.13				2		5091.54										7		-626.42

				1/2M＋1/2化肥		4513.81						2		5091.54				6		-858.98				2		5258.00										7		-1102.46

				M		10807.00						2		5258.00				6		-202.14				2		4631.86										7		-1187.03

				CK		-1686.72						2		4631.86				6		-916.23				2		4513.81										7		-1584.73

				MNPK		11029.05						2		4513.81				6		-1048.21				2		5060.57										7		-1298.85

				NPK		-1048.21						2		5060.57				6		-1000.21				2		3112.05										7		-1298.85

				NK		-1584.73						2		3112.05				6		-1000.21				3		11466.63										8		-1486.35

				N		-1858.58						3		10347.39				7		-1533.89				3		11168.26										8		-2503.86

				NP		-1711.25						3		11466.63				7		-1107.14				3		10793.29										8		-1271.73

				PK		-1657.34						3		11168.26				7		-1672.74				3		11053.47										8		-972.43

				2013								3		10793.29				7		-1162.98				3		11151.67										8		-903.10

				1/4M+3/4化肥		2148.02						3		11053.47				7		-1480.77				3		11114.79										8		-1259.15

				1/2M＋1/2化肥		5060.57						3		11151.67				7		-935.77				3		11125.84										8		-805.15

				M		10995.02						3		11114.79				7		-626.42				3		10493.07										8		-1439.17

				CK		-1412.86						3		11125.84				7		-1102.46				3		10807.00										8		-1858.58

				MNPK		11228.47						3		10493.07				7		-1187.03				3		10995.02										8		-1532.80

				NPK		-1000.21						3		10807.00				7		-1584.73				3		7097.98										8		-1532.80

				NK		-1298.85						3		10995.02				7		-1298.85				4		-1361.62										9		-1889.83

				N		-1532.80						3		7097.98				7		-1298.85				4		-1483.94										9		-2620.89

				NP		-1171.53						4		-2369.08				8		-1869.45				4		-1599.41										9		-1095.74

				PK		-1471.99						4		-1361.62				8		-1486.35				4		-1585.23										9		-1035.28

				2014								4		-1483.94				8		-2503.86				4		-2020.51										9		-978.70

				1/4M+3/4化肥		1174.85						4		-1599.41				8		-1271.73				4		-1332.95										9		-1336.65

				1/2M＋1/2化肥		3112.05						4		-1585.23				8		-972.43				4		-1253.05										9		-791.61

				M		7097.98						4		-2020.51				8		-903.10				4		-1406.33										9		-1143.11

				CK		-1412.86						4		-1332.95				8		-1259.15				4		-1686.72										9		-1711.25

				MNPK		7331.42						4		-1253.05				8		-805.15				4		-1412.86										9		-1171.53

				NPK		-1000.21						4		-1406.33				8		-1439.17				4		-1412.86										9		-1171.53

				NK		-1298.85						4		-1686.72				8		-1858.58				5		11365.06										10		-2262.60

				N		-1532.80						4		-1412.86				8		-1532.80				5		10910.15										10		-1828.48

				NP		-1171.53						4		-1412.86				8		-1532.80				5		11302.60										10		-1493.62

				PK		-1471.99						5		11276.56				9		-1868.55				5		11705.58										10		-1685.25

												5		11365.06				9		-1889.83				5		11508.98										10		-1795.95

												5		10910.15				9		-2620.89				5		11536.01										10		-1774.87

												5		11302.60				9		-1095.74				5		11721.59										10		-842.72

												5		11705.58				9		-1035.28				5		11391.55										10		-1524.09

												5		11508.98				9		-978.70				5		11029.05										10		-1657.34

												5		11536.01				9		-1336.65				5		11228.47										10		-1471.99

												5		11721.59				9		-791.61				5		7331.42										10		-1471.99

												5		11391.55				9		-1143.11																4		-1361.62

												5		11029.05				9		-1711.25																4		-1483.94

												5		11228.47				9		-1171.53																4		-1599.41

												5		7331.42				9		-1171.53																4		-1585.23

												6		-1376.10				10		-1902.61																4		-2020.51

												6		-1582.89				10		-2262.60																4		-1332.95

												6		-1889.98				10		-1828.48																4		-1253.05

												6		-1085.86				10		-1493.62																4		-1406.33

												6		-861.13				10		-1685.25																4		-1686.72

												6		-882.13				10		-1795.95																4		-1412.86

												6		-858.98				10		-1774.87																4		-1412.86

												6		-202.14				10		-842.72

												6		-916.23				10		-1524.09

												6		-1048.21				10		-1657.34

												6		-1000.21				10		-1471.99

												6		-1000.21				10		-1471.99

												7		-1533.89

												7		-1107.14

												7		-1672.74

												7		-1162.98

												7		-1480.77

												7		-935.77

												7		-626.42

												7		-1102.46

												7		-1187.03

												7		-1584.73

												7		-1298.85

												7		-1298.85

												8		-1869.45

												8		-1486.35

												8		-2503.86

												8		-1271.73

												8		-972.43

												8		-903.10

												8		-1259.15

												8		-805.15

												8		-1439.17

												8		-1858.58

												8		-1532.80

												8		-1532.80

												9		-1868.55

												9		-1889.83

												9		-2620.89

												9		-1095.74

												9		-1035.28

												9		-978.70

												9		-1336.65

												9		-791.61

												9		-1143.11

												9		-1711.25

												9		-1171.53

												9		-1171.53

												10		-1902.61

												10		-2262.60

												10		-1828.48

												10		-1493.62

												10		-1685.25

												10		-1795.95

												10		-1774.87

												10		-842.72

												10		-1524.09

												10		-1657.34

												10		-1471.99

												10		-1471.99





				213.2881600059		213.2881600059

				334.3667947267		334.3667947267

				715.2239020807		715.2239020807

				1208.1739496529		1208.1739496529

				1243.4832444737		1243.4832444737



a

b

c

d

d

处理

有机碳平衡量（kg·hm-2）



				344.9834383281		344.9834383281

				213.2881600059		213.2881600059

				478.5871424137		478.5871424137

				525.0050656724		525.0050656724

				297.037695431		297.037695431

				427.5983132493		427.5983132493



abc

bc

c

a

ab

ab

处理

有机碳平衡量（kg·hm-2）



		

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

				CK		22.23		0.46

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

						作物产量		SOC		平衡量

		1/4M＋化肥		2004		14478.0		21.82		2326.49								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2005		11340.0		23.37		1463.80						1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

				2006		12177.8		24.65		1781.36						1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

				2007		12692.8		21.68		2050.38						M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

				2008		18152.3		29.22		1737.66						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2009		16612.1		27.18		1767.53						MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

				2010		16825.6		25.57		2177.86

				2011		17507.3		25.80		1683.59								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2012		14485.5		26.58		1868.36						NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

				2013		15283.5		27.67		2148.02						NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16

				2014		16230.4		25.14		1174.85						N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

		1/2M＋化肥		2004		16269.0		19.87		5791.39						NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

				2005		8010.0		24.54		4104.38						PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

				2006		11150.2		25.33		4802.23						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2007		11429.0		23.63		5186.99

				2008		19246.7		25.76		5220.72

				2009		15593.9		26.05		5091.54

				2010		19889.3		27.37		5258.00

				2011		16422.0		30.85		4631.86

				2012		11973.0		29.46		4513.81

				2013		14271.0		27.98		5060.57

				2014		14036.2		28.72		3112.05

		M		2004		16519.5		20.65		11466.63

				2005		8757.0		25.71		11168.26

				2006		9598.1		28.32		10793.29

				2007		10281.2		26.38		11053.47

				2008		14962.2		26.55		11151.67

				2009		14901.8		27.18		11114.79

				2010		17995.5		31.13		11125.84

				2011		15083.2		33.44		10493.07

				2012		14439.0		32.21		10807.00

				2013		16507.5		31.13		10995.02

				2014		14396.8		32.41		7097.98

		CK		2004		9085.5		27.08		-1361.62

				2005		3160.5		23.37		-1483.94

				2006		4823.8		18.38		-1599.41

				2007		5665.3		19.85		-1585.23

				2008		5230.6		23.06		-2020.51

				2009		10777.5		19.62		-1332.95

				2010		11216.8		22.73		-1253.05

				2011		9236.2		21.08		-1406.33

				2012		7657.5		24.45		-1686.72

				2013		10815.0		22.78		-1412.86

				2014		9654.0		22.19		-1412.86

		M＋化肥		2004		16818.0		28.05		11365.06

				2005		11971.5		25.71		10910.15

				2006		13117.5		24.33		11302.60

				2007		13129.1		23.53		11705.58

				2008		22747.6		28.71		11508.98

				2009		19678.3		26.33		11536.01

				2010		22369.6		27.52		11721.59

				2011		19564.2		29.02		11391.55

				2012		18415.5		31.32		11029.05

				2013		18913.5		28.79		11228.47

				2014		19480.5		30.47		7331.42

		NPK		2004		16758.0		24.93		-1582.89

				2005		11020.5		25.32		-1889.98

				2006		10763.6		19.64		-1085.86

				2007		11052.5		18.72		-861.13

				2008		17650.8		22.99		-882.13

				2009		15960.4		20.23		-858.98

				2010		20211.4		18.09		-202.14

				2011		15341.3		20.23		-916.23

				2012		13627.5		21.55		-1048.21

				2013		14884.5		20.67		-1000.21

				2014		13495.3		20.30		-1000.21

		NK		2004		11806.5		24.93		-1107.14

				2005		8565.0		24.15		-1672.74

				2006		8178.2		19.69		-1162.98

				2007		9880.4		23.89		-1480.77

				2008		15245.2		22.26		-935.77

				2009		13129.9				-626.42

				2010		16237.3		23.09		-1102.46

				2011		10754.9		20.15		-1187.03

				2012		7066.5		22.63		-1584.73

				2013		11379.0		22.05		-1298.85

				2014		10254.0		22.16		-1298.85

		N		2004		15469.5		25.32		-1486.35

				2005		8758.5		26.10		-2503.86

				2006		10569.3		21.10		-1271.73

				2007		11553.1		19.51		-972.43

				2008		13348.2		19.72		-903.10

				2009		12216.5		20.57		-1259.15

				2010		14264.3		18.69		-805.15

				2011		9713.7		21.69		-1439.17

				2012		5310.0		23.45		-1858.58

				2013		9166.5		24.12		-1532.80

				2014		10247.5		25.09		-1532.80

		NP		2004		13279.5		27.27		-1889.83

				2005		9555.0		25.32		-2620.89

				2006		10983.4		21.19		-1095.74

				2007		12412.2		21.15		-1035.28

				2008		14137.9		21.69		-978.70

				2009		10356.3		21.05		-1336.65

				2010		16026.8		21.61		-791.61

				2011		12327.4		20.92		-1143.11

				2012		7258.5		23.91		-1711.25

				2013		13546.5		24.01		-1171.53

				2014		12575.3		23.78		-1171.53

		PK		2004		11397.0		29.61		-2262.60

				2005		3298.5		28.44		-1828.48

				2006		9159.0		21.40		-1493.62

				2007		8152.3		21.78		-1685.25

				2008		10444.0		22.20		-1795.95

				2009		11094.1		22.77		-1774.87

				2010		17307.7		20.36		-842.72

				2011		10940.5		23.52		-1524.09

				2012		10948.5		25.23		-1657.34

				2013		11230.5		24.80		-1471.99

				2014		10220.0		24.75		-1471.99





		



玉米产量（kg·hm-2）

有机碳含量（g·kg-1）

y = 0.0003x + 20.544
 R2=0.335**,n=109



		



玉米产量（kg·hm-2）

有机碳平衡量（kg·hm-2）

y = 0.6283x - 6048.4
R² = 0.511**，n=110



		

								SOC		SYI		CV		碳平衡量		SYI		CV

						1/4M＋3/4NPK		25.33		0.71		0.15		1834.54		0.71		0.15

						1/2M＋1/2NPK		26.32		0.60		0.20		4797.60		0.60		0.20

						M		28.65		0.61		0.22		10660.64		0.61		0.22

						CK		22.23		0.46		0.35		-1505.04		0.46		0.35

						MNPK		27.62		0.62		0.21		11002.77		0.62		0.21

						NPK		21.15		0.57		0.21		-1029.81		0.57		0.21

						NK		21.88		0.51		0.26		-1223.43		0.51		0.26

						N		22.31		0.52		0.26		-1415.01		0.52		0.26

						NP		22.90		0.60		0.20		-1358.74		0.60		0.20

						PK		24.08		0.50		0.22		-1618.99		0.50		0.22





		



SYI

CV

有机碳含量（g·kg-1）
SOC content

SYI

CV

SYI：y = 0.0157x + 0.1893
r = 0.575 n=10

CV：y = -0.0086x + 0.4347
r= -0.424 n=10



		



SYI

CV

有机碳平衡量（kg·hm-2）
Balance of SOC

SYI

CV

SYI：y = 7E-06x + 0.5557
r = 0.524,n=10

CV：y = -3E-06x + 0.2335
r=-0.313,n=10
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有机碳

		

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						1/4M+化肥		29.90		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

						1/2M＋化肥		29.90		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

						M		31.97		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

						M＋化肥		24.84		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

						NPK		22.87		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

						NK		22.16		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16

						N		24.31		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

						NP		24.14		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

						PK		26.03		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

						CK		30.78		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

																										2013		2014		2013		2014

																				3		1/4M+化肥				47.71		43.34		27.67		25.14		1/4M+化肥

																				4		1/2M+化肥				48.24		49.52		27.98		28.72		1/2M+化肥

																				5		M				53.67		55.88		31.13		32.41		M

																				6		CK				39.27		38.26		22.78		22.19		CK

																				7		M+化肥				49.64		52.54		28.79		30.47		M+化肥

																				8		NPK				35.63		35.00		20.67		20.30		NPK

																				9		NK				38.02		38.20		22.05		22.16		NK

																				10		N				41.59		43.26		24.12		25.09		N

																				11		NP				41.40		41.00		24.01		23.78		NP

																				12		PK				42.76		42.67		24.80		24.75		PK

				SOC（g/kg）

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33

								1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32

								M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

								MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62

										2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

								NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15

								NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16		22.50

								N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31

								NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90

								PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08

								CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23

										有机碳含量		作物产量

								1/4M+3/4NPK		25.33		14639.22

								1/2M＋1/2NPK		26.32		14625.80

								M		28.65		13496.81

								CK		22.23		7810.52

								MNPK		27.62		17178.49

								NPK		21.15		14389.54

								NK		22.50		11015.80

								N		22.31		10725.51

								NP		22.90		11518.82

								PK		24.08		11024.51

								CK		22.23		7810.52

								有机碳含量		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

								1/4M+3/4NPK		11476.5		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5

								有机碳含量		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

								1/2M＋1/2NPK		10014.0		16269.0		8010.0		11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0

								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014						阈值

				1		1/4M+化肥		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14		25.33		2.36		2.53		-0.07		cd		1/4M+化肥

				2		1/2M＋化肥		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72		26.32		3.06		2.63		0.16		cde		1/2M＋化肥

				3		M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41		28.65		3.83		2.86		0.34		e		M

				4		CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19		22.23		2.44		2.22		0.10		ab		CK

				5		M＋化肥		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47		27.62		2.44		2.76		-0.12		de		M＋化肥

				6		NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30		21.15		2.36		2.12		0.11		a		NPK

				7		NK		24.93		24.15		19.69		23.89		22.26		15.70		23.09		20.15		22.63		22.05		22.16		21.88		2.58		2.19		0.18		ab		NK

				8		N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09		22.31		2.61		2.23		0.17		ab		N

				9		NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78		22.90		2.11		2.29		-0.08		ab		NP

				10		PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75		24.08		2.89		2.41		0.20		bc		PK

						1		21.82																				M		28.65		0.29

						1		23.37						2004		2014												M＋化肥		27.62		0.24

						1		24.65				1/4M+化肥		21.82		25.14		0.15										1/2M＋化肥		26.32		0.18

						1		21.68				1/2M＋化肥		19.87		28.72		0.45										1/4M+化肥		25.33		0.14

						1		29.22				M		20.65		32.41		0.57										PK		24.08		0.08

						1		27.18				CK		27.08		22.19		-0.18										NP		22.90		0.03

						1		25.57				M＋化肥		28.05		30.47		0.09										N		22.31		0.00

						1		25.80				NPK		24.93		20.30		-0.19										CK		22.23

						1		26.58				NK		24.93		22.16		-0.11										NK		21.88		-0.02

						1		27.67				N		25.32		25.09		-0.01										NPK		21.15		-0.05

						1		25.14				NP		27.27		23.78		-0.13

						2		19.87				PK		29.61		24.75		-0.16

						2		24.54

						2		25.33

						2		23.63

						2		25.76

						2		26.05

						2		27.37

						2		30.85

						2		29.46
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						3		20.65
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						4		27.08
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						6		20.23

						6		18.09

						6		20.23

						6		21.55

						6		20.67

						6		20.30

						7		24.93

						7		24.15

						7		19.69

						7		23.89

						7		22.26

						7		15.70

						7		23.09

						7		20.15

						7		22.63

						7		22.05

						7		22.16

						8		25.32

						8		26.10

						8		21.10

						8		19.51

						8		19.72

						8		20.57

						8		18.69

						8		21.69

						8		23.45

						8		24.12

						8		25.09

						9		27.27

						9		25.32

						9		21.19

						9		21.15

						9		21.69

						9		21.05

						9		21.61

						9		20.92

						9		23.91

						9		24.01

						9		23.78

						10		29.61

						10		28.44

						10		21.40

						10		21.78

						10		22.20

						10		22.77

						10		20.36

						10		23.52

						10		25.23

						10		24.80

						10		24.75





有机碳

		



1/4M+3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年
Year

有机碳含量（g·kg-1）
SOC content



产量

		



NPK

NK

N
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CK

年
Year

有机碳含量（g·kg-1）
SOC content



有机碳平衡量

		



1/4M+3/4NPK

1/2M＋1/2NPK



有机碳含量及平衡量与产量

		

				生物产量		kg/hm2

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.4123357952

				1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.1030750177

				M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.865729426

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.2362663615

				MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.6925665548

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.5335617674

				NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.2849359797

				N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.5780025972

				NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.9688701482

				PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.7497821405

				CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0

										1/4M＋化肥		1/2M＋化肥		M		CK		M＋化肥		NPK		NK		N		NP		PK

								2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0

								2005		11340.0		8010.0		8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0		3298.5

								2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0

								2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3

								2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0

								2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1

								2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7

								2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5

								2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

								2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

								2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0

										1		2		3		4		5		6		7		8		9		10

																																A		S		CV

				SYI				A		S		Ymax				SYI						SYI						CV		1/4M＋3/4NPK		15071.4		2256.4123357952		0.15

						1/4M＋3/4NPK		15071.4		2256.41		18152.3				0.71		1/4M＋3/4NPK				0.71		1/4M＋3/4NPK						1/2M＋1/2NPK		15028.0		3057.1030750177		0.20

						1/2M＋1/2NPK		15028.0		3057.10		19889.3				0.60		1/2M＋1/2NPK				0.62		M＋化肥						M		13949.3		3041.865729426		0.22

						M		13949.3		3041.87		17995.5				0.61		M				0.61		M						CK		7938.4		2795.2362663615		0.35

						CK		7938.4		2795.24		11216.8				0.46		CK				0.60		1/2M＋1/2NPK						MNPK		17836.9		3675.6925665548		0.21

						M＋化肥		17836.9		3675.69		22747.6				0.62		M＋化肥				0.60		NP

						NPK		14615.1		3003.53		20211.4				0.57		NPK				0.57		NPK						NPK		14615.1		3003.5335617674		0.21

						NK		11136.1		2860.28		16237.3				0.51		NK				0.52		N						NK		11136.1		2860.2849359797		0.26

						N		10965.2		2847.58		15469.5				0.52		N				0.51		NK						N		10965.2		2847.5780025972		0.26

						NP		12041.7		2399.97		16026.8				0.60		NP				0.50		PK						NP		12041.7		2399.9688701482		0.20

						PK		11089.4		2411.75		17307.7				0.50		PK				0.46		CK						PK		11089.4		2411.7497821405		0.22

																				处理												CV								SYI		CV

										1/4M＋化肥										Treatments		SYI								CK		0.35						1/4M＋3/4NPK		0.71		0.15

								2008		18152.3										1/4M＋3/4NPK		0.71								N		0.26						1/2M＋1/2NPK		0.60		0.20

								2011		17507.3										MNPK		0.62								NK		0.26						M		0.61		0.22

								2010		16825.6										M		0.61								M		0.22						CK		0.46		0.35

								2009		16612.1										1/2M＋1/2NPK		0.60								PK		0.22						MNPK		0.62		0.21

								2014		16230.4										NP		0.60								MNPK		0.21						NPK		0.57		0.21

								2013		15283.5										NPK		0.57								NPK		0.21						NK		0.51		0.26

								2012		14485.5										N		0.52								1/2M＋1/2NPK		0.20						N		0.52		0.26

								2004		14478.0										NK		0.51								NP		0.20						NP		0.60		0.20

								2007		12692.8										PK		0.50								1/4M＋3/4NPK		0.15						PK		0.50		0.22

								2006		12177.8										CK		0.46

								2005		11340.0

										1/2M＋化肥

								2010		19889.3

								2008		19246.7

								2011		16422.0

								2004		16269.0

								2009		15593.9

								2013		14271.0

								2014		14036.2

								2012		11973.0

								2007		11429.0

								2006		11150.2

								2005		8010.0

										M

								2010		17995.5

								2004		16519.5

								2013		16507.5

								2011		15083.2

								2008		14962.2

								2009		14901.8

								2012		14439.0

								2014		14396.8

								2007		10281.2

								2006		9598.1

								2005		8757.0

										CK

								2010		11216.8

								2013		10815.0

								2009		10777.5

								2014		9654.0

								2011		9236.2

								2004		9085.5

								2012		7657.5

								2007		5665.3

								2008		5230.6

								2006		4823.8

								2005		3160.5

										M＋化肥

								2008		22747.6

								2010		22369.6

								2009		19678.3

								2011		19564.2

								2014		19480.5

								2013		18913.5

								2012		18415.5

								2004		16818.0

								2007		13129.1

								2006		13117.5

								2005		11971.5

										NPK

								2010		20211.4

								2008		17650.8

								2004		16758.0

								2009		15960.4

								2011		15341.3

								2013		14884.5

								2012		13627.5

								2014		13495.3

								2007		11052.5

								2005		11020.5

								2006		10763.6

										NK

								2010		16237.3

								2008		15245.2

								2009		13129.9

								2004		11806.5

								2013		11379.0

								2011		10754.9

								2014		10254.0

								2007		9880.4

								2005		8565.0

								2006		8178.2

								2012		7066.5

										N

								2004		15469.5

								2010		14264.3

								2008		13348.2

								2009		12216.5

								2007		11553.1

								2006		10569.3

								2014		10247.5

								2011		9713.7

								2013		9166.5

								2005		8758.5

								2012		5310.0

										NP

								2010		16026.8

								2008		14137.9

								2013		13546.5

								2004		13279.5

								2014		12575.3

								2007		12412.2

								2011		12327.4

								2006		10983.4

								2009		10356.3

								2005		9555.0

								2012		7258.5

										PK

								2010		17307.7

								2004		11397.0

								2013		11230.5

								2009		11094.1

								2012		10948.5

								2011		10940.5

								2008		10444.0

								2014		10220.0

								2006		9159.0

								2007		8152.3

								2005		3298.5

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

		1		1/4M＋3/4NPK		14478.0		11340.0		12177.8		12692.8		18152.3		16612.1		16825.6		17507.3		14485.5		15283.5		16230.4		15071.4		2256.41		1/4M＋3/4NPK

		2		1/2M＋1/2NPK		16269.0				11150.2		11429.0		19246.7		15593.9		19889.3		16422.0		11973.0		14271.0		14036.2		15028.0		3057.10		1/2M＋1/2NPK

		3		M		16519.5		8757.0		9598.1		10281.2		14962.2		14901.8		17995.5		15083.2		14439.0		16507.5		14396.8		13949.3		3041.87		M

		4		CK		9085.5		3160.5		4823.8		5665.3		5230.6		10777.5		11216.8		9236.2		7657.5		10815.0		9654.0		7938.4		2795.24		CK

		5		MNPK		16818.0		11971.5		13117.5		13129.1		22747.6		19678.3		22369.6		19564.2		18415.5		18913.5		19480.5		17836.9		3675.69		MNPK

		6		NPK		16758.0		11020.5		10763.6		11052.5		17650.8		15960.4		20211.4		15341.3		13627.5		14884.5		13495.3		14615.1		3003.53		NPK

		7		NK		11806.5		8565.0		8178.2		9880.4		15245.2		13129.9		16237.3		10754.9		7066.5		11379.0		10254.0		11136.1		2860.28		NK

		8		N		15469.5		8758.5		10569.3		11553.1		13348.2		12216.5		14264.3		9713.7		5310.0		9166.5		10247.5		10965.2		2847.58		N

		9		NP		13279.5		9555.0		10983.4		12412.2		14137.9		10356.3		16026.8		12327.4		7258.5		13546.5		12575.3		12041.7		2399.97		NP

		10		PK		11397.0				9159.0		8152.3		10444.0		11094.1		17307.7		10940.5		10948.5		11230.5		10220.0		11089.4		2411.75		PK

																														MNPK		17836.9				1.25

						1		2		3		4		5		6		7		8		9		10						1/4M＋3/4NPK		15071.4		3675.69		0.90

						1/4M＋3/4NPK		1/2M＋1/2NPK		M		CK		MNPK		NPK		NK		N		NP		PK						1/2M＋1/2NPK		15028.0		2256.41		0.89

				2004		14478.0		16269.0		16519.5		9085.5		16818.0		16758.0		11806.5		15469.5		13279.5		11397.0						NPK		14615.1		3057.10		0.84

				2005		11340.0				8757.0		3160.5		11971.5		11020.5		8565.0		8758.5		9555.0								M		13949.3		3003.53		0.76

				2006		12177.8		11150.2		9598.1		4823.8		13117.5		10763.6		8178.2		10569.3		10983.4		9159.0						NP		12041.7		3041.87		0.52

				2007		12692.8		11429.0		10281.2		5665.3		13129.1		11052.5		9880.4		11553.1		12412.2		8152.3						NK		11136.1		2399.97		0.40

				2008		18152.3		19246.7		14962.2		5230.6		22747.6		17650.8		15245.2		13348.2		14137.9		10444.0						PK		11089.4		2860.28		0.40

				2009		16612.1		15593.9		14901.8		10777.5		19678.3		15960.4		13129.9		12216.5		10356.3		11094.1						N		10965.2		2411.75		0.38

				2010		16825.6		19889.3		17995.5		11216.8		22369.6		20211.4		16237.3		14264.3		16026.8		17307.7						CK		7938.4		2847.58

				2011		17507.3		16422.0		15083.2		9236.2		19564.2		15341.3		10754.9		9713.7		12327.4		10940.5										2795.24

				2012		14485.5		11973.0		14439.0		7657.5		18415.5		13627.5		7066.5		5310.0		7258.5		10948.5

				2013		15283.5		14271.0		16507.5		10815.0		18913.5		14884.5		11379.0		9166.5		13546.5		11230.5

				2014		16230.4		14036.2		14396.8		9654.0		19480.5		13495.3		10254.0		10247.5		12575.3		10220.0
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有机碳含量及平衡量与产量

		



处理
Treatment

SYI值



SYI、CV与SOC、C平衡

		



1/4M＋3/4NPK

1/2M＋1/2NPK

M

CK

MNPK

年份
Year

玉米产量（kg·hm-2）
Yield

1/4M+3/4NPK: y = 361.47x - 711115
R² = 0.2823

1/2M+1/2NPK: y = -11.851x + 38841
R² = 0.0002

M: y = 432.26x - 854460
R² = 0.2221

CK: y = 500.81x - 998197
R² = 0.3531

MNPK: y = 631.52x - 1E+06
R² = 0.3247



		



NPK

NK

N

NP

PK

CK



				3675.6925665548

				2256.4123357952

				3057.1030750177

				3003.5335617674

				3041.865729426

				2399.9688701482

				2860.2849359797

				2411.7497821405

				2847.5780025972

				2795.2362663615



d

d

cd

cd

a

e

bc

b

b

b

处理
Treatment

玉米产量（kg·hm-2）
Yield



		



SYI

CV

处理
Treatment

SYI

CV



		

						有机碳平衡量

				2003										1		2		3		4		5		6		7		8		9		10

				1/4M+3/4化肥		1124.83								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				M		10347.39						2004		2326.49		5791.39		11466.63		-1361.62		11365.06		-1582.89		-1107.14		-1486.35		-1889.83		-2262.60

				CK		-2369.08						2005		1463.80		4104.38		11168.26		-1483.94		10910.15		-1889.98		-1672.74		-2503.86		-2620.89		-1828.48

				MNPK		11276.56						2006		1781.36		4802.23		10793.29		-1599.41		11302.60		-1085.86		-1162.98		-1271.73		-1095.74		-1493.62

				NPK		-1376.10						2007		2050.38		5186.99		11053.47		-1585.23		11705.58		-861.13		-1480.77		-972.43		-1035.28		-1685.25

				NK		-1533.89						2008		1737.66		5220.72		11151.67		-2020.51		11508.98		-882.13		-935.77		-903.10		-978.70		-1795.95

				N		-1869.45						2009		1767.53		5091.54		11114.79		-1332.95		11536.01		-858.98		-626.42		-1259.15		-1336.65		-1774.87

				NP		-1868.55						2010		2177.86		5258.00		11125.84		-1253.05		11721.59		-202.14		-1102.46		-805.15		-791.61		-842.72

				PK		-1902.61						2011		1683.59		4631.86		10493.07		-1406.33		11391.55		-916.23		-1187.03		-1439.17		-1143.11		-1524.09

				2004								2012		1868.36		4513.81		10807.00		-1686.72		11029.05		-1048.21		-1584.73		-1858.58		-1711.25		-1657.34

				1/4M+3/4化肥		2326.49						2013		2148.02		5060.57		10995.02		-1412.86		11228.47		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				1/2M＋1/2化肥		5791.39						2014		1174.85		3112.05		7097.98		-1412.86		7331.42		-1000.21		-1298.85		-1532.80		-1171.53		-1471.99

				M		11466.63

				CK		-1361.62

				MNPK		11365.06

				NPK		-1582.89								2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NK		-1107.14						1/4M+3/4化肥		1124.83		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

				N		-1486.35						1/2M＋1/2化肥		4190.02		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

				NP		-1889.83						M		10347.39		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

				PK		-2262.60						CK		-2369.08		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

				2005								MNPK		11276.56		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

				1/4M+3/4化肥		1463.80						NPK		-1376.10		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

				1/2M＋1/2化肥		4104.38						NK		-1533.89		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

				M		11168.26						N		-1869.45		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

				CK		-1483.94						NP		-1868.55		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

				MNPK		10910.15						PK		-1902.61		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

				NPK		-1889.98

				NK		-1672.74

				N		-2503.86

				NP		-2620.89								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				PK		-1828.48						1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85		1834.54		334.37

				2006								1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05		4797.60		715.22

				1/4M+3/4化肥		1781.36						M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98		10660.64		1208.17

				1/2M＋1/2化肥		4802.23						CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86		-1505.04		213.29

				M		10793.29						MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42		11002.77		1243.48

				CK		-1599.41

				MNPK		11302.60								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				NPK		-1085.86						NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21		-1029.81		427.60

				NK		-1162.98						NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85		-1223.43		297.04

				N		-1271.73						N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80		-1415.01		478.59

				NP		-1095.74						NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53		-1358.74		525.01

				PK		-1493.62						PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99		-1618.99		344.98

														2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

												1/4M+3/4化肥		2326.49		1463.80		1781.36		2050.38		1737.66		1767.53		2177.86		1683.59		1868.36		2148.02		1174.85

												1/2M＋1/2化肥		5791.39		4104.38		4802.23		5186.99		5220.72		5091.54		5258.00		4631.86		4513.81		5060.57		3112.05

												M		11466.63		11168.26		10793.29		11053.47		11151.67		11114.79		11125.84		10493.07		10807.00		10995.02		7097.98

												CK		-1361.62		-1483.94		-1599.41		-1585.23		-2020.51		-1332.95		-1253.05		-1406.33		-1686.72		-1412.86		-1412.86

												MNPK		11365.06		10910.15		11302.60		11705.58		11508.98		11536.01		11721.59		11391.55		11029.05		11228.47		7331.42

												NPK		-1582.89		-1889.98		-1085.86		-861.13		-882.13		-858.98		-202.14		-916.23		-1048.21		-1000.21		-1000.21

												NK		-1107.14		-1672.74		-1162.98		-1480.77		-935.77		-626.42		-1102.46		-1187.03		-1584.73		-1298.85		-1298.85

												N		-1486.35		-2503.86		-1271.73		-972.43		-903.10		-1259.15		-805.15		-1439.17		-1858.58		-1532.80		-1532.80

												NP		-1889.83		-2620.89		-1095.74		-1035.28		-978.70		-1336.65		-791.61		-1143.11		-1711.25		-1171.53		-1171.53

												PK		-2262.60		-1828.48		-1493.62		-1685.25		-1795.95		-1774.87		-842.72		-1524.09		-1657.34		-1471.99		-1471.99

														MNPK

														11721.59

														11705.58

														11536.01

														11508.98

														11391.55

														11365.06

														11302.60

														11228.47

														11029.05

														10910.15

				2007										7331.42

				1/4M+3/4化肥		2050.38

				1/2M＋1/2化肥		5186.99

				M		11053.47

				CK		-1585.23

				MNPK		11705.58								A		S

				NPK		-861.13						CK		-1505.04		213.29

				NK		-1480.77						1/4M+3/4化肥		1834.54		334.37

				N		-972.43						1/2M＋1/2化肥		4797.60		715.22

				NP		-1035.28						M		10660.64		1208.17

				PK		-1685.25						MNPK		11002.77		1243.48

				2008

				1/4M+3/4化肥		1737.66

				1/2M＋1/2化肥		5220.72

				M		11151.67

				CK		-2020.51

				MNPK		11508.98

				NPK		-882.13

				NK		-935.77

				N		-903.10								A		S

				NP		-978.70						PK		-1618.99		344.98

				PK		-1795.95						CK		-1505.04		213.29

				2009								N		-1415.01		478.59

				1/4M+3/4化肥		1767.53						NP		-1358.74		525.01

				1/2M＋1/2化肥		5091.54						NK		-1223.43		297.04

				M		11114.79						NPK		-1029.81		427.60

				CK		-1332.95

				MNPK		11536.01

				NPK		-858.98

				NK		-626.42

				N		-1259.15

				NP		-1336.65

				PK		-1774.87

				2010

				1/4M+3/4化肥		2177.86

				1/2M＋1/2化肥		5258.00

				M		11125.84								1		2		3		4		5		6		7		8		9		10

				CK		-1253.05								1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK		NPK		NK		N		NP		PK

				MNPK		11721.59																				1		2		3		4		5				6		7		8		9		10

				NPK		-202.14						1		1124.83				4		-2369.08						1/4M+3/4化肥		1/2M＋1/2化肥		M		CK		MNPK				NPK		NK		N		NP		PK

				NK		-1102.46						1		2326.49				4		-1361.62		2004		1		2326.49										6		-1582.89

				N		-805.15						1		1463.80				4		-1483.94		2005		1		1463.80										6		-1889.98

				NP		-791.61						1		1781.36				4		-1599.41		2006		1		1781.36										6		-1085.86

				PK		-842.72						1		2050.38				4		-1585.23		2007		1		2050.38										6		-861.13

				2011								1		1737.66				4		-2020.51		2008		1		1737.66										6		-882.13

				1/4M+3/4化肥		1683.59						1		1767.53				4		-1332.95		2009		1		1767.53										6		-858.98

				1/2M＋1/2化肥		4631.86						1		2177.86				4		-1253.05		2010		1		2177.86										6		-202.14

				M		10493.07						1		1683.59				4		-1406.33		2011		1		1683.59										6		-916.23

				CK		-1406.33						1		1868.36				4		-1686.72		2012		1		1868.36										6		-1048.21

				MNPK		11391.55						1		2148.02				4		-1412.86		2013		1		2148.02										6		-1000.21

				NPK		-916.23						1		1174.85				4		-1412.86		2014		1		1174.85										6		-1000.21

				NK		-1187.03						2		4190.02				6		-1376.10				2		5791.39										7		-1107.14

				N		-1439.17						2		5791.39				6		-1582.89				2		4104.38										7		-1672.74

				NP		-1143.11						2		4104.38				6		-1889.98				2		4802.23										7		-1162.98

				PK		-1524.09						2		4802.23				6		-1085.86				2		5186.99										7		-1480.77

				2012								2		5186.99				6		-861.13				2		5220.72										7		-935.77

				1/4M+3/4化肥		1868.36						2		5220.72				6		-882.13				2		5091.54										7		-626.42

				1/2M＋1/2化肥		4513.81						2		5091.54				6		-858.98				2		5258.00										7		-1102.46

				M		10807.00						2		5258.00				6		-202.14				2		4631.86										7		-1187.03

				CK		-1686.72						2		4631.86				6		-916.23				2		4513.81										7		-1584.73

				MNPK		11029.05						2		4513.81				6		-1048.21				2		5060.57										7		-1298.85

				NPK		-1048.21						2		5060.57				6		-1000.21				2		3112.05										7		-1298.85

				NK		-1584.73						2		3112.05				6		-1000.21				3		11466.63										8		-1486.35

				N		-1858.58						3		10347.39				7		-1533.89				3		11168.26										8		-2503.86

				NP		-1711.25						3		11466.63				7		-1107.14				3		10793.29										8		-1271.73

				PK		-1657.34						3		11168.26				7		-1672.74				3		11053.47										8		-972.43

				2013								3		10793.29				7		-1162.98				3		11151.67										8		-903.10

				1/4M+3/4化肥		2148.02						3		11053.47				7		-1480.77				3		11114.79										8		-1259.15

				1/2M＋1/2化肥		5060.57						3		11151.67				7		-935.77				3		11125.84										8		-805.15

				M		10995.02						3		11114.79				7		-626.42				3		10493.07										8		-1439.17

				CK		-1412.86						3		11125.84				7		-1102.46				3		10807.00										8		-1858.58

				MNPK		11228.47						3		10493.07				7		-1187.03				3		10995.02										8		-1532.80

				NPK		-1000.21						3		10807.00				7		-1584.73				3		7097.98										8		-1532.80

				NK		-1298.85						3		10995.02				7		-1298.85				4		-1361.62										9		-1889.83

				N		-1532.80						3		7097.98				7		-1298.85				4		-1483.94										9		-2620.89

				NP		-1171.53						4		-2369.08				8		-1869.45				4		-1599.41										9		-1095.74

				PK		-1471.99						4		-1361.62				8		-1486.35				4		-1585.23										9		-1035.28

				2014								4		-1483.94				8		-2503.86				4		-2020.51										9		-978.70

				1/4M+3/4化肥		1174.85						4		-1599.41				8		-1271.73				4		-1332.95										9		-1336.65

				1/2M＋1/2化肥		3112.05						4		-1585.23				8		-972.43				4		-1253.05										9		-791.61

				M		7097.98						4		-2020.51				8		-903.10				4		-1406.33										9		-1143.11

				CK		-1412.86						4		-1332.95				8		-1259.15				4		-1686.72										9		-1711.25

				MNPK		7331.42						4		-1253.05				8		-805.15				4		-1412.86										9		-1171.53

				NPK		-1000.21						4		-1406.33				8		-1439.17				4		-1412.86										9		-1171.53

				NK		-1298.85						4		-1686.72				8		-1858.58				5		11365.06										10		-2262.60

				N		-1532.80						4		-1412.86				8		-1532.80				5		10910.15										10		-1828.48

				NP		-1171.53						4		-1412.86				8		-1532.80				5		11302.60										10		-1493.62

				PK		-1471.99						5		11276.56				9		-1868.55				5		11705.58										10		-1685.25

												5		11365.06				9		-1889.83				5		11508.98										10		-1795.95

												5		10910.15				9		-2620.89				5		11536.01										10		-1774.87

												5		11302.60				9		-1095.74				5		11721.59										10		-842.72

												5		11705.58				9		-1035.28				5		11391.55										10		-1524.09

												5		11508.98				9		-978.70				5		11029.05										10		-1657.34

												5		11536.01				9		-1336.65				5		11228.47										10		-1471.99

												5		11721.59				9		-791.61				5		7331.42										10		-1471.99

												5		11391.55				9		-1143.11																4		-1361.62

												5		11029.05				9		-1711.25																4		-1483.94

												5		11228.47				9		-1171.53																4		-1599.41

												5		7331.42				9		-1171.53																4		-1585.23

												6		-1376.10				10		-1902.61																4		-2020.51

												6		-1582.89				10		-2262.60																4		-1332.95

												6		-1889.98				10		-1828.48																4		-1253.05

												6		-1085.86				10		-1493.62																4		-1406.33

												6		-861.13				10		-1685.25																4		-1686.72

												6		-882.13				10		-1795.95																4		-1412.86

												6		-858.98				10		-1774.87																4		-1412.86

												6		-202.14				10		-842.72

												6		-916.23				10		-1524.09

												6		-1048.21				10		-1657.34

												6		-1000.21				10		-1471.99

												6		-1000.21				10		-1471.99

												7		-1533.89

												7		-1107.14

												7		-1672.74

												7		-1162.98

												7		-1480.77

												7		-935.77

												7		-626.42

												7		-1102.46

												7		-1187.03

												7		-1584.73

												7		-1298.85

												7		-1298.85

												8		-1869.45

												8		-1486.35

												8		-2503.86

												8		-1271.73

												8		-972.43

												8		-903.10

												8		-1259.15

												8		-805.15

												8		-1439.17

												8		-1858.58

												8		-1532.80

												8		-1532.80

												9		-1868.55

												9		-1889.83

												9		-2620.89

												9		-1095.74

												9		-1035.28

												9		-978.70

												9		-1336.65

												9		-791.61

												9		-1143.11

												9		-1711.25

												9		-1171.53

												9		-1171.53

												10		-1902.61

												10		-2262.60

												10		-1828.48

												10		-1493.62

												10		-1685.25

												10		-1795.95

												10		-1774.87

												10		-842.72

												10		-1524.09

												10		-1657.34

												10		-1471.99

												10		-1471.99





				213.2881600059		213.2881600059

				334.3667947267		334.3667947267

				715.2239020807		715.2239020807

				1208.1739496529		1208.1739496529

				1243.4832444737		1243.4832444737



a

b

c

d

d

处理

有机碳平衡量（kg·hm-2）



				344.9834383281		344.9834383281

				213.2881600059		213.2881600059

				478.5871424137		478.5871424137

				525.0050656724		525.0050656724

				297.037695431		297.037695431

				427.5983132493		427.5983132493



abc

bc

c

a

ab

ab

处理

有机碳平衡量（kg·hm-2）



		

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

				CK		22.23		0.46

						SOC		SYI

				1/4M+3/4NPK		25.33		0.71

				1/2M＋1/2NPK		26.32		0.60

				M		28.65		0.61

				CK		22.23		0.46

				MNPK		27.62		0.62

				NPK		21.15		0.57

				NK		22.50		0.51

				N		22.31		0.52

				NP		22.90		0.60

				PK		24.08		0.50

						作物产量		SOC		平衡量

		1/4M＋化肥		2004		14478.0		21.82		2326.49								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2005		11340.0		23.37		1463.80						1/4M+3/4NPK		21.82		23.37		24.65		21.68		29.22		27.18		25.57		25.80		26.58		27.67		25.14

				2006		12177.8		24.65		1781.36						1/2M＋1/2NPK		19.87		24.54		25.33		23.63		25.76		26.05		27.37		30.85		29.46		27.98		28.72

				2007		12692.8		21.68		2050.38						M		20.65		25.71		28.32		26.38		26.55		27.18		31.13		33.44		32.21		31.13		32.41

				2008		18152.3		29.22		1737.66						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2009		16612.1		27.18		1767.53						MNPK		28.05		25.71		24.33		23.53		28.71		26.33		27.52		29.02		31.32		28.79		30.47

				2010		16825.6		25.57		2177.86

				2011		17507.3		25.80		1683.59								2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

				2012		14485.5		26.58		1868.36						NPK		24.93		25.32		19.64		18.72		22.99		20.23		18.09		20.23		21.55		20.67		20.30

				2013		15283.5		27.67		2148.02						NK		24.93		24.15		19.69		23.89		22.26				23.09		20.15		22.63		22.05		22.16

				2014		16230.4		25.14		1174.85						N		25.32		26.10		21.10		19.51		19.72		20.57		18.69		21.69		23.45		24.12		25.09

		1/2M＋化肥		2004		16269.0		19.87		5791.39						NP		27.27		25.32		21.19		21.15		21.69		21.05		21.61		20.92		23.91		24.01		23.78

				2005		8010.0		24.54		4104.38						PK		29.61		28.44		21.40		21.78		22.20		22.77		20.36		23.52		25.23		24.80		24.75

				2006		11150.2		25.33		4802.23						CK		27.08		23.37		18.38		19.85		23.06		19.62		22.73		21.08		24.45		22.78		22.19

				2007		11429.0		23.63		5186.99

				2008		19246.7		25.76		5220.72

				2009		15593.9		26.05		5091.54

				2010		19889.3		27.37		5258.00

				2011		16422.0		30.85		4631.86

				2012		11973.0		29.46		4513.81

				2013		14271.0		27.98		5060.57

				2014		14036.2		28.72		3112.05

		M		2004		16519.5		20.65		11466.63

				2005		8757.0		25.71		11168.26

				2006		9598.1		28.32		10793.29

				2007		10281.2		26.38		11053.47

				2008		14962.2		26.55		11151.67

				2009		14901.8		27.18		11114.79

				2010		17995.5		31.13		11125.84

				2011		15083.2		33.44		10493.07

				2012		14439.0		32.21		10807.00

				2013		16507.5		31.13		10995.02

				2014		14396.8		32.41		7097.98

		CK		2004		9085.5		27.08		-1361.62

				2005		3160.5		23.37		-1483.94

				2006		4823.8		18.38		-1599.41

				2007		5665.3		19.85		-1585.23

				2008		5230.6		23.06		-2020.51

				2009		10777.5		19.62		-1332.95

				2010		11216.8		22.73		-1253.05

				2011		9236.2		21.08		-1406.33

				2012		7657.5		24.45		-1686.72

				2013		10815.0		22.78		-1412.86

				2014		9654.0		22.19		-1412.86

		M＋化肥		2004		16818.0		28.05		11365.06

				2005		11971.5		25.71		10910.15

				2006		13117.5		24.33		11302.60

				2007		13129.1		23.53		11705.58

				2008		22747.6		28.71		11508.98

				2009		19678.3		26.33		11536.01

				2010		22369.6		27.52		11721.59

				2011		19564.2		29.02		11391.55

				2012		18415.5		31.32		11029.05

				2013		18913.5		28.79		11228.47

				2014		19480.5		30.47		7331.42

		NPK		2004		16758.0		24.93		-1582.89

				2005		11020.5		25.32		-1889.98

				2006		10763.6		19.64		-1085.86

				2007		11052.5		18.72		-861.13

				2008		17650.8		22.99		-882.13

				2009		15960.4		20.23		-858.98

				2010		20211.4		18.09		-202.14

				2011		15341.3		20.23		-916.23

				2012		13627.5		21.55		-1048.21

				2013		14884.5		20.67		-1000.21

				2014		13495.3		20.30		-1000.21

		NK		2004		11806.5		24.93		-1107.14

				2005		8565.0		24.15		-1672.74

				2006		8178.2		19.69		-1162.98

				2007		9880.4		23.89		-1480.77

				2008		15245.2		22.26		-935.77

				2009		13129.9				-626.42

				2010		16237.3		23.09		-1102.46

				2011		10754.9		20.15		-1187.03

				2012		7066.5		22.63		-1584.73

				2013		11379.0		22.05		-1298.85

				2014		10254.0		22.16		-1298.85

		N		2004		15469.5		25.32		-1486.35

				2005		8758.5		26.10		-2503.86

				2006		10569.3		21.10		-1271.73

				2007		11553.1		19.51		-972.43

				2008		13348.2		19.72		-903.10

				2009		12216.5		20.57		-1259.15

				2010		14264.3		18.69		-805.15

				2011		9713.7		21.69		-1439.17

				2012		5310.0		23.45		-1858.58

				2013		9166.5		24.12		-1532.80

				2014		10247.5		25.09		-1532.80

		NP		2004		13279.5		27.27		-1889.83

				2005		9555.0		25.32		-2620.89

				2006		10983.4		21.19		-1095.74

				2007		12412.2		21.15		-1035.28

				2008		14137.9		21.69		-978.70

				2009		10356.3		21.05		-1336.65

				2010		16026.8		21.61		-791.61

				2011		12327.4		20.92		-1143.11

				2012		7258.5		23.91		-1711.25

				2013		13546.5		24.01		-1171.53

				2014		12575.3		23.78		-1171.53

		PK		2004		11397.0		29.61		-2262.60

				2005		3298.5		28.44		-1828.48

				2006		9159.0		21.40		-1493.62

				2007		8152.3		21.78		-1685.25

				2008		10444.0		22.20		-1795.95

				2009		11094.1		22.77		-1774.87

				2010		17307.7		20.36		-842.72

				2011		10940.5		23.52		-1524.09

				2012		10948.5		25.23		-1657.34

				2013		11230.5		24.80		-1471.99

				2014		10220.0		24.75		-1471.99





		



玉米产量（kg·hm-2）

有机碳含量（g·kg-1）

y = 0.0003x + 20.544
 R2=0.335**,n=109



		



玉米产量（kg·hm-2）

有机碳平衡量（kg·hm-2）

y = 0.6283x - 6048.4
R² = 0.511**，n=110



		

								SOC		SYI		CV		碳平衡量

						1/4M＋3/4NPK		25.33		0.71		0.15		1834.54

						1/2M＋1/2NPK		26.32		0.60		0.20		4797.60

						M		28.65		0.61		0.22		10660.64

						CK		22.23		0.46		0.35		-1505.04

						MNPK		27.62		0.62		0.21		11002.77

						NPK		21.15		0.57		0.21		-1029.81

						NK		21.88		0.51		0.26		-1223.43

						N		22.31		0.52		0.26		-1415.01

						NP		22.90		0.60		0.20		-1358.74

						PK		24.08		0.50		0.22		-1618.99





		



SYI

CV

有机碳含量（g·kg-1）
SOC content

SYI

CV

SYI：y = 0.0157x + 0.1893
r = 0.575 n=10

CV：y = -0.0086x + 0.4347
r= -0.424 n=10




