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S1 Text Supplementary materials and methods
1. Classification of inherent soil productivity of major rice production systems
The importance of soils to crop production is evident. However, quantifying the effects of soils on crop production by specific soil properties or a set of soil properties remains a challenge because soil properties interact with each other to impact on crop growth and yield with both trade-offs and compensating effects. Moreover, flooded rice fields behave very differently from non-flooded soils in many processes that affect the availability of nutrients or other soil functions. Consequently, many commonly available soil testing methods fail to properly predict soil nutrient supplying capacity under such conditions [1]. Thus, a plant-based approach has been proposed to serve as a bioassay of the interacting soil properties in the assessment of indigenous nutrient supply capacity and soil quality [2-4]. Previous studies also showed that N deficiency is a universal and key yield-limiting factor in irrigated rice systems [2,4]. Thus, the indigenous capacity of the soil to supply N (estimated as the actual yield of rice without N application but receive P and K (zero-N) was taken as the measurement of inherent soil productivity in Chinese rice farming systems in the current study. However, the viability of assessment was tested by comparison of yields between zero-N and fertilizer-omission plots using a national-scale dataset. Further, we checked the average SOC, total N concentration and pH between different soil grades of inherent productivity with an attempt to ascribe yield in zero-N plot to specific soil properties. 
Due to locations of 403 on-farm trails were not selected randomly, yield data in N omission in these trails could not be used in assessing the current state of inherent soil productivity of rice cropping systems at the national scale. Thus, the national scales’ assessment of the current status of inherent productivity of paddy soils depended on yield data during 1-2 years in zero-N plots derived from 5351 trials conducted from 2000 to 2010 across the double rice region in the south and single rice systems in the Yangtze Delta. These trials also included the fertilizer-omission plots. A total of 861 trials were conducted on early rice, 1055 on late rice, and 3435 on single rice. A total of 177 published papers and documents from which the data were derived are listed in Table C. The geographical distribution of the sites is shown in S1 Fig. 
Based on the principles of classification of arable land quality in China [5], paddy soils were graded according to yields of zero-N plots in on-farm trials as soils with < 3500, 3500-5000, and > 5000 kg ha-1 inherent productivity for early rice, < 4000, 4000-5500, and > 5500 kg ha-1 for late rice, and < 4500, 4500-6000, 6000-7500 and >7500 kg ha-1 for single rice.

The areas of the different soil grades of inherent productivity were calculated using the equation (Eq. S.1):
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Where, Areai represents the area of each grade of inherent soil productivity for early, late and single rice; i is the soil grade of inherent productivity; di represents the frequency distribution of different soil grades of inherent productivity for each of the three rice types; and Areat is the total rice area for each rice type (5.8 × 106 ha and 6.2 × 106 ha for early and late rice in south China and 12.5 × 106 ha for single rice in the Yangtze Delta) [6].

2. Field-scale estimation of yield gap, N2O and CH4 emissions, global warming potential and greenhouse gas intensity

The yield gap was estimated on the basis of datasets derived directly from 403 on-farm trials (Geographical distribution of the sites see S1 Fig.). The yield gap (Yield-Gap, kg ha-1) is the difference between yields under FP on soils with various inherent productivity and ‘attainable yields’ determined as mean yields of the 20% highest-yielding locations under BMPs. The details of FPs and BMPs are documented in Table A. In this approach, the attainable yield is a conservative estimate of landscape-scale achievable yield during 2008-2011 and not an estimate of physiologically achievable potential yield. Thus, yield gap represents the practical and exploitable yield gap and was estimated using the equation (Eq. S.2):
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Where, Yielda is the attainable yield and Yieldf is the yield on a range of soil grades of inherent productivity under FPs in on-farm trials for the three rice farming systems.

N2O emissions (kg N ha-1) for both FPs and BMPs were calculated according to the N rate in each of the 403 on-farm trials using equations (Eq. S3 and S4) and on the basis of N2O emission–N input response curves of F-D-F and F-D-F-M (S2 Fig.): 
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Where, Nr is N fertilizer rate in each on-farm trial for FPs; “a” and “b” represent the intercept and slope of the equations of N2O emission versus N rate for traditional flooding irrigation (S2 Fig.). 

N2O-N emission = 0.83e 0.0043Nr                                     (S.4)

Where, Nr is fertilizer N rate in each on-farm trial for BMPs. Data for establishing S.3 and S.4 were derived from 95 observations in 35 fields in 29 published sources (Table B) 
The CH4 emission was calculated based on soil inherent productivity grades at rice farming type scale by using modifying model [10], which relates CH4 ﬂux in the rice growing season to soil properties, water regime in the rice growing season, water status in the previous season, organic amendment and climate. The statistical model in the current study is expressed as equation (Eq. S.5) because of the absence of any organic amendment:  
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Where, ﬂux (kg ha-1) is the average CH4 ﬂux during the rice-growing season; SOC is soil organic carbon concentration and “a” is the effective efficiency of SOC；pHm is the effect of soil pH (m represents the pH classes); PWi is the effect of pre-season water status (i is flooded, long drainage, short drainage or double drainage); WTj is the effect of water regime in the rice-growing season (j is continuous flooding, single drainage or multiple drainage); and CLk is the effect of climate. The water regime in the rice-growing season is classified as single drainage for FP (with one mid-season drainage and an end-of-season drainage) and multiple drainage for BMPs (with intermittent irrigation). The pre-season water regime is determined as permanently ﬂooded for late rice, long drainage for single rice in the Yangtze River Delta (where rice is rotated with upland crops) and short drainage for early rice (more than one month fallow). The mean SOC concentration and pH for each of the inherent soil productivity grades summarized in a national scale dataset (Table D) and on-farm trails were adopted for calculation of CH4 emission. The single rice system is practiced in the warm sub-humid subtropical zone with summer rainfall and the double rice system is practiced in the warm/cool humid subtropical zone with summer rainfall [11]. 
The global warming potential (GWP, kg CO2-eq ha-1) of N2O and CH4 emissions 
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over a 100-year time horizon at the area scale from rice fields during the rice growing season was calculated using the equation (Eq. S.6):

                                                            (S.6) 
Where, N2O-N is total N2O emissions (kg N ha-1) during the rice growing season and 44/28 is the conversion coefficient for N to N2O; 298 is the conversion coefficient for 1 kg N2O to equivalent CO2; where CH4 is total CH4 emissions (kg ha-1) during the rice growing season and 25 is the conversion coefficient for 1 kg CH4 to equivalent CO2 [12]. 

GHG intensity (GHG) reflects the GHG emissions per unit yield. It also considers associated GWP from clearing of carbon-rich natural ecosystems for crop production and recognizes the potential for indirect land use [13-15]. GHGI was calculated using the equation (Eq. S.7):
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Where GHGI represents GHG intensity (kg CO2-eq Mg-1 grain yield), GWP is global warming potential of N2O and CH4 (kg CO2-eq ha-1), and Y is rice yield (Mg ha-1)

Following the above data processing the linear regressions were conducted between yields in zero-N plots (Yield-N0, representing the inherent soil productivity) and Yield-BMPs, Yield-FPs, Yield gap, CH4 emissions, GWP and GHGI for the three rice systems based on 403 on-farm trials. The exponential regressions between yield-N0 and N2O emissions for both BMPs and FPs over three rice systems were summarized.  

Factors tested were considered to be statistically significant at p < 0.05. All statistical analysis was performed using the SPSS software package (SPSS 13.0, SPSS Inc). 

3. Calculation of response of BMPs in terms of yield and greenhouse gas emissions
The response of BMPs (Res-BMPs) is defined as the difference in agronomic performance and environmental impact between BMPs and FPs. The intent is to indicate to what extent BMPs can enhance rice productivity and reduce the environmental footprint. It was calculated for each soil grade of inherent productivity for the three rice systems by using equation (Eq.S.8):
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Where, Res-BMPs was response of BMPs; X-BMPs and X-FPs represent rice yield, N fertilizer rate, emission of N2O and CH4, GWP and GHGI of CH4 and N2O under BMPs and FPs, respectively. 

4. Nationwide evaluation of total rice production, N fertilizer consumption and greenhouse gas emissions following alternative strategies

Total national rice production, N fertilizer consumption and GHG emissions across the major rice cropping systems were evaluated for the four strategies: (1) current farming practices continue; (2) the BMPs currently available are adopted; (3) soils with low or moderate inherent productivity are improved but with continuation of current farming practices, and (4) a combination of adopting BMPs and increasing inherent soil productivity. For perspectives of increasing inherent soil productivity in strategies 3 and 4 we assumed that inherent soil productivity of >5000 kg ha-1 for early rice, >5500 kg ha-1 for late rice, and >7500 kg ha-1 for single rice were the potential levels, and soils with inherent productivity below these levels would be improved by 1500 kg ha-1. The latter is in accord with a national target in shifting current soils with low inherent productivity to moderate, and moderate to high levels during the coming decades [16].  

Total rice production (106 Mg), N2O (103 Mg), CH4 (104 Mg) emission and GWP (106 Mg CO2-C-eq) across the major rice cropping systems were calculated according to the equation (Eq. S.9):
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Where, TRP, TN2O, TCH4 and TGWP are total rice production, N2O and CH4 emissions and GWP across the major double rice system in south China and single rice in the Yangtze Delta following different strategies; i is soil grade with different inherent productivity; Y/N2O/CH4/GWPi-e, Y/N2O/CH4/GWPi-l and Y/N2O/CH4/GWPi-s represent the mean yield, N2O, CH4 emissions or GWP under each of the soil grades of different inherent productivity for early, late and single rice systems, which were calculated according to the model between yield, N2O, CH4 or GWP and inherent soil productivity for both FPs and BMPs (Fig. 1 and Fig. 4a-c); and Areai-e, Areai-l and Areai-s represent the areas of each soil grade with different inherent productivity for early, late and single rice systems, respectively (Table D). The area of each soil grade of inherent productivity for the three rice systems for strategies 1 and 2 was estimated according to equation (1), which represents the current actual area for each rice type. The areas of 3500-5000 kg ha-1 and 4000-5500 kg ha-1 grades for strategies 3 and 4 were areas of <3500 kg ha-1 and <4000 kg ha-1 grade which were otherwise without soil improvement for early and late rice, respectively; areas >5000 kg ha-1 and >5500 kg ha-1 are the sum of the current areas of 3500-5000 kg ha-1 and >5000 kg ha-1 for early rice and 4000-5500 kg ha-1 and >5500 kg ha-1 for late rice. For single rice systems the 4500-6000 kg ha-1 and 6000-7500 kg ha-1 grades were areas of <4500 kg ha-1 and 4500-6000kg ha-1 grade which were otherwise without soil inherent productivity improvement, respectively; and the areas >7500 kg ha-1 were the sum of the current areas of 6000-7500 kg ha-1 and >7500 kg ha-1 of inherent productivity. 

Total fertilizer N consumption (TNFC, 106 Mg) across the major rice cropping systems was calculated using the equation (Eq. S.10):
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Where, TNFC is the total amount of fertilizer N applied across the major double rice systems in south China and the single rice systems in the Yangtze Delta following different strategies; NFCi-e，NFCi-l and NFCi-s are the exact mean fertilizer N rate for different soil inherent productivity grades for FPs or BMPs across 403 on-farm trials for the three rice farming systems, respectively; and i and Areai are the same as in equation (S.9).

Table A. Detailed information on crop management for farming practice (FPs) and best management practice (BMPs) in 403 on-farm trials conducted in early and later rice systems in south China and single rice in the Yangtze Delta. 

	Management 
	BMP
	FP

	Nitrogen 
	· Integrated nutrient management (INM) principles [7, 8]. 

· Time and ratio: 3 or 4 times; 

40-50% as basal, 20-30% tillering and 30% panicle fertilization for most locations. But about additional 5-10% of total rate would be applied based on whether conditions at rice grain filling stage. 

· Mean applied rate (kg N ha-1): 

Early, 132.8; Late, 142.3; and Single, 176.0. 
	· Time and ratio: 2 or 3 times;  

60-80% as basal and 20-40% tillering fertilization for most of locations. Or 60% as basal, 20% tillering and 20% panicle fertilization for 47 locations. 

· Mean applied rate (kg N ha-1): 
Early, 164.9; Late, 177.3; Single, 227.4. 

	Phosphorus 
	· INM principles [7, 8].
· Time and ratio: 100% as basal 
fertilization
· Mean applied rate (kg P ha-1):
Early, 77.8; Late: 80.0; Single: 34.2.
	· Time and ratio: 100% as basal 
fertilization
· Mean applied rate (kg P ha-1):
Early, 85.9; Late, 84.6; Single, 68.0. 

	Potassicum
	· INM principles [7, 8].
· Time and ratio: 100% as basal 
or 50% as basal and 50% as panicle fertilization. 
· Mean applied rate (kg P ha-1):
Early, 77.8; Late, 80.0; Single, 34.2.
	· Time and ratio: 100% as basal 
fertilization
· Mean applied rate (kg P ha-1):
Early, 85.9; Late, 84.6; Single, 68.0. 

	Water
	Intermittent (or alternate dry and wet irrigation) irrigation: characterized by flooding -- midseason drainage – reflooding - drying-wetting alternation during the following period (F-D-F-M) [9]. 
Usually, F-D-F-M can save irrigation water by 20-30% than traditional continuous flooding (F-D-F).
	Traditional continuous flooding: characterized by flooding -- midseason drainage -- reflooding (F-D-F).

Water consumption: 1500-2000 mm for one season.

	Residue 
	Straw removed
	Straw removed

	Rice Density
	Transplanting by hand with mean density of 26.6 thousand seeding ha-1.   
	Transplanting by hand with mean density of 22.2 thousand seeding ha-1. 

	Tillage
	Conventional tillage
	Conventional tillage

	Pest and Disease Control
	Normal pest and disease control
	Normal pest and disease control

	Rotation 
	Double rice:  Early and late rice are grown in the same field each year. Single rice:  rotated with other upland crops e.g. wheat or oilseed rape.


Table B. Complete data and sources on fertilizer N rate, N2O emissions and water management regimes in early and late rice in south China and single rice in the Yangtze Delta.
	No.
	Yield-N0

(kgha-1)
	N rate

(kg N ha-1)
	  





























































































































N2O emission( kg N  ha-1) 
	Water

management
	Language*
	Type†
	Author  list
	Journal, Dissertation, Monograph
	Year Published, Volume and Pages

	1
	——
	191
	2.0 
	F-D-F
	C
	[J]
	Zheng XH, Wang MX, Wang YS, Shen RX, Gong YB, Zhang W, Luo DM.
	Chinese Journal of Applied Ecology.
	1997; 8: 495-499.

	
	——
	191
	2.0 
	F-D-F
	
	
	
	
	

	
	——
	191
	1.3 
	F-D-F
	
	
	
	
	

	2
	——
	102
	0.4 
	F-D-F
	C
	[D]
	Wu PP.
	Nanjing Agricultural University.
	2005.

	
	——
	102
	0.5 
	F-D-F
	
	
	
	
	

	
	——
	102
	0.1 
	F-D-F
	
	
	
	
	

	
	——
	82
	0.1 
	F-D-F
	
	
	
	
	

	
	——
	82
	0.1 
	F-D-F
	
	
	
	
	

	
	——
	82
	0.0 
	F-D-F
	
	
	
	
	

	
	——
	102
	0.2 
	F-D-F
	
	
	
	
	

	
	——
	102
	0.3 
	F-D-F
	
	
	
	
	

	
	——
	102
	0.1 
	F-D-F
	
	
	
	
	

	3
	——
	0
	0.6 
	F-D-F
	C
	[J]
	Liang GQ, Zhou W, Xia WJ, Wang XB, Sun JW.
	Plant Nutrition and Fertilizer Science.
	2010; 16: 304-311.

	
	——
	210
	1.6 
	F-D-F
	
	
	
	
	

	
	——
	147
	1.2 
	F-D-F
	
	
	
	
	

	
	——
	147
	1.1 
	F-D-F
	
	
	
	
	

	4
	——


	225


	1.3


	F-D-F
	C
	[J]
	Li ML, Xu YC, Shen QR, Zhou CL, Huang XY, Yin XY, Yin JL, Klaus D.
	Acta Pedologica Sinica.
	2003; 40: 864-869.

	5
	5620
	0
	0.1
	F-D-F
	E
	[J]
	Ma YC, Kong XW, Yang B, Zhang XL, Yan XY, Yang JC, Xiong ZQ. 
	Agriculture, Ecosystems and Environment.
	2013; 164: 209-219.

	
	5620
	300
	0.4
	F-D-F
	
	
	
	
	

	
	5620
	225
	0.3
	F-D-F
	
	
	
	
	

	
	5620
	270
	0.3
	F-D-F
	
	
	
	
	

	
	5910
	0
	0.5
	F-D-F
	
	
	
	
	

	
	5910
	300
	0.6
	F-D-F
	
	
	
	
	

	
	5910
	225
	0.6
	F-D-F
	
	
	
	
	

	
	5910
	270
	0.7
	F-D-F
	
	
	
	
	

	6
	——
	100
	0.9
	F-D-F
	E
	[J]
	Qin YM, Liu SW, Guo YQ, Liu QH, Zou JW. 
	Biology and Fertility of Soils.
	2010; 46: 825-834.

	
	——
	100
	 1.3 
	F-D-F-M
	
	
	
	
	

	7
	——
	0
	0.2 
	F-D-F
	E
	[J]
	Xiong ZQ, Xing GX, Tsuruta H, Shen GY, Shi SL, Du LJ.
	Nutrient Cycling in Agroecosystems.
	2002; 64: 125-133.

	
	——
	276
	0.4 
	F-D-F
	
	
	
	
	

	
	——
	0
	0.2 
	F-D-F
	
	
	
	
	

	
	——
	276
	0.3 
	F-D-F
	
	
	
	
	

	8
	——
	0
	0.1
	F-D-F
	E
	[J]
	Cai ZC, Xing GX, Yan XY, Xu H, Tsuruta H, Yagi K, Minami K.
	Plant and Soil
	1997; 196: 7–14. 

	
	——
	100
	0.2
	F-D-F
	
	
	
	
	

	
	——
	100
	0.2
	F-D-F
	
	
	
	
	

	
	——
	300
	0.6
	F-D-F
	
	
	
	
	

	
	——
	300
	1.0
	F-D-F
	
	
	
	
	

	9
	——
	277
	1.6
	F-D-F
	E
	[J]
	Zou JW, Huang Y, Jiang JY. 
	Global Biogeochemical Cycles
	2005; 19: GB2021.

	
	——
	333
	4.1
	F-D-F-M
	
	
	
	
	

	10
	——
	0
	0.6
	F-D-F
	C
	[J]
	Cao JL, Xu H, Zhang HK, Xing GX, Ren LT, Yang BL.
	Chinese Journal of Ecology.
	1999; 18: 6-9.

	
	——
	100
	0.9
	F-D-F
	
	
	
	
	

	
	——
	200
	0.8
	F-D-F
	
	
	
	
	

	
	——
	200
	0.7
	F-D-F
	
	
	
	
	

	
	——
	300
	0.9
	F-D-F
	
	
	
	
	

	11
	——
	287
	3.1
	F-D-F


	C
	[J]
	Yang H, Wu LP, Yang C, Chen YF, Lv XJ, Wu SZ.
	Journal of South China Agriculture University.
	1997; 18: 62-66.

	12
	——
	280
	3.1
	F-D-F
	C
	[J]
	Yang J, Chen YF, Hu F, Wu SZ, Wang GC.
	Journal of South China Agriculture University. 
	1996; 17: 52–57.

	13
	——
	306
	0.3
	F-D-F
	C
	[J]
	Lu WS, Zhang JG, Liao CW.
	Chinese Journal of Applied Ecology.
	1997; 8: 275–278. 

	
	——
	306
	1.3
	F-D-F
	
	
	
	
	

	14
	  8380
	0
	0.1
	F-D-F
	E
	[J]
	Liu XY, Qu JJ, Li LQ, Zhang AF, Zheng JF, Zheng JW, Pan GX. 
	Ecological Engineering.
	2012; 42: 168-173.

	
	  8380
	240
	1.9
	F-D-F
	
	
	
	
	

	
	  6380
	0
	0.2
	F-D-F
	
	
	
	
	

	
	  6380
	240
	1.5
	F-D-F
	
	
	
	
	

	
	  6670
	0
	0.1
	F-D-F
	
	
	
	
	

	
	  6670
	300
	1.5
	F-D-F
	
	
	
	
	

	15
	——
	122
	0.8
	F-D-F-M
	C
	[J]
	Yuan WL, Cao CG, Cheng JP, Xie NN.
	Scientia Agricultura Sinica.
	2008; 41: 4294-4300.

	16
	——
	300
	2.0 
	F-D-F-M
	E
	[J]
	Zhang AF, Bian RJ, Pan GX, Cui LQ, Hussaina Q, Li LQ, Zheng JW, Zheng JF, Zhang XH, Han XJ, Yu XY.
	Field Crops Research.
	2012; 127: 153-160.

	
	——
	300
	4.5 
	F-D-F-M
	
	
	
	
	

	17
	——
	240
	2.5 
	F-D-F-M
	C
	[J]
	Zhang YF, Chen LG, Wang ZC, Zhang CS, Zhu PP, Sheng J, Zheng JC.
	Journal of Agro-Environment Science.
	2010; 29: 1403-1409.

	
	——
	240
	2.2 
	F-D-F-M
	
	
	
	
	

	18
	——
	240
	2.2
	F-D-F-M
	C
	[J]
	Zhang YF, Zheng,JC, Chen LG, Wang ZC, Zhu PP, Shen J, Wang YL.
	Ecology and Environmental Sciences.
	2009; 8: 2334-2338.

	19
	——
	333
	4.1
	F-D-F-M
	C
	[J]
	Zou JW, Huang Y, Zong LG, Wang YS, Ronald L. S.
	Environmental Science.
	2003; 24: 7-12.

	20
	——
	300
	3.2
	F-D-F-M
	C
	[J]
	Chen ST, Huang Y, Zheng XH, Chen YQ.
	Climatic and Environmental Research.
	2007; 12: 147-154.

	21
	  5203
	0
	0.1 
	F-D-F-M
	E
	[J]
	Cai ZC, Xing GX, Yan XY, Xu H, Tsuruta H, Yagi K, Minami K. 
	Plant Soil.
	1997; 196: 7-14.

	
	  5203
	100
	0.2 
	F-D-F-M
	
	
	
	
	

	
	  5203
	100
	0.2 
	F-D-F-M
	
	
	
	
	

	
	  5203
	300
	0.6 
	F-D-F-M
	
	
	
	
	

	
	  5203
	300
	1.0
	F-D-F-M
	
	
	
	
	

	22
	——
	0
	1.4 
	F-D-F-M
	E
	[J]
	Zou JW, Huang Y, Lu YY, Zheng XH, Wang YS.
	Atmospheric Environment.
	2005; 39: 4755-4765.

	
	——
	150
	2.7 
	F-D-F-M
	
	
	
	
	

	
	——
	300
	4.4 
	F-D-F-M
	
	
	
	
	

	
	——
	450
	6.2 
	F-D-F-M
	
	
	
	
	

	23
	——
	150
	1.5
	F-D-F-M
	E
	[J]
	Zheng XH, Han SH, Huang Y, Wang YS, Wang MX. 
	Global Biogeochemical Cycles.
	2004; 18: GB2018.

	
	——
	250
	2.3
	F-D-F-M
	
	
	
	
	

	
	——
	250
	1.2
	F-D-F-M
	
	
	
	
	

	
	——
	0
	0.9 
	F-D-F-M
	
	
	
	
	

	
	——
	150
	1.7 
	F-D-F-M
	
	
	
	
	

	
	——
	250
	2.0
	F-D-F-M
	
	
	
	
	

	
	——
	250
	3.0
	F-D-F-M
	
	
	
	
	

	24
	——
	0
	0.9
	F-D-F-M
	E
	[J]
	Xing GX, Zhu ZL. 
	Nutrient Cycling in Agroecosystems. 
	1997; 49: 17-22. 

	
	——
	210
	2.6
	F-D-F-M
	
	
	
	
	

	
	——
	220
	3.3
	F-D-F-M
	
	
	
	
	

	
	——
	310
	2.8
	F-D-F-M
	
	
	
	
	

	25
	——
	0
	0.5
	F-D-F-M
	E
	[J]
	Zheng XH, Wang MX, Wang YS, Shen RX, Gou J, Li J, Jin JS, Li LT.
	Chemosphere Global Change Science.
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	——
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	——
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Note: * C and E denote Chinese and English, respectively; † J, D, M denote Journal (articles), Dissertations, Monographs, respectively; F-D-F, Traditional continuous flooding characterized by flooding-midseason drainage-reflooding; F-D-F-M, Intermittent irrigation characterized by flooding - midseason drainage -reflooding- moist intermittent irrigation, but without water logging. 
Table C. Complete data source list for assessment of inherent soil productivity of major rice farming systems. 
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Note: * C and E denote Chinese and English, respectively; † J, D, M denote Journal (articles), Dissertations, Monographs, respectively.

Table D. Frequency distribution, actual area of, and total nitrogen (TN), soil organic carbon (SOC) concentration and pH in different soil grades of inherent productivity for early and late rice in south China and single rice in the Yangtze Delta. 

	Rice cropping system
	N‡
	Inherent soil productivity†

(kg ha-1)
	Average yield

(kg ha-1)
	Frequency distribution

(%)
	Area

(105 ha)
	TN

(g kg-1)
	 SOC

 (g kg-1)
	Ph


	 Early rice


	185
	<3500
	3103 (±310)*
	21.5
	12.5
	1.4 (±0.6)
	16.87 (±6.18)
	5.73 (±0.86)

	
	498
	3500-5000
	4379 (±403)
	57.8
	33.5
	1.4 (±0.4)
	18.87 (±8.68)
	 5.75 (±0.90)

	
	178
	>5000
	5192 (±108)
	20.7
	12.0
	1.5 (±0.5)
	19.89 (±8.24 )
	 5.66 (±0.83)

	Late rice


	225
	<4000
	3522 (±513)
	21.3
	13.3
	1.2 (±0.4)
	17.45 (±7.13 )
	 5.95 (±0.80)

	
	692
	4000-5500
	4807 (±416)
	65.6
	40.8
	1.4 (±0.6)
	18.06 (±7.55)
	 5.77 (±0.81)

	
	138
	>5500
	5640 (±84)
	13.1
	8.2
	1.5 (±0.5)
	18.83 (±5.50)
	 5.53 (±0.84)

	Single rice

 
	574
	<4500
	3932 (±461)
	16.7
	20.9
	1.3 (±0.5)
	  13.39 (±6.95)
	 6.21 (±0.85)

	
	1199
	4500-6000
	5346 (±405)
	34.9
	43.7
	1.5 (±1.3)
	14.07 (±6.57)
	 6.28 (±1.01)

	
	1419
	6000-7500
	6632 (±407)
	41.3
	51.7
	1.6 (±1.1)
	15.25 (±6.06)
	 6.29 (±0.97)

	
	244
	>7500
	7720 (±140)
	 7.1
	8.9
	1.6 (±0.6)
	  16.18 (±6.43)
	 6.06 (±1.01)


Note: ‡Yield data of zero-N plots were collected from 5351 on-farm trials conducted for 1-2 years during 2000-2012; N represent data size for each grade of rice farming types. †Inherent soil productivity was estimated as yields in zero-N plots and graded based on classification systems of arable land quality in China [5] *Average yield of all data for each of grade..The literature sources and documents from which the data were derived are listed in Table C.
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