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Figure S1. The compositions of the CF and NF in planting phase for peanut and rapeseed in main producing provinces during 2004−2023.  

Table S1 Specific geographic information of the study area.
	Province
	Latitude (N)
	Longitude (E)
	Altitude (m)

	Major peanut-producing regions

	Hebei
	39.41
	116.66
	509

	Liaoning
	41.09
	122.31
	224

	Jilin
	43.64
	126.47
	404

	Anhui
	32.06
	117.26
	195

	Fujian
	25.96
	118.29
	482

	Jiangxi
	27.32
	116.03
	246

	Shandong
	36.42
	118.75
	90

	Henan
	33.92
	113.50
	243

	Hubei
	31.18
	112.25
	431

	Hunan
	27.42
	111.52
	357

	Guangdong
	22.89
	113.48
	218

	Guangxi
	23.67
	108.27
	385

	Sichuan
	30.27
	102.95
	2560

	Major rapeseed-producing regions

	Inner Mongolia
	45.94
	111.62
	999

	Jiangsu
	32.98
	119.16
	15

	Zhejiang
	29.18
	120.59
	303

	Anhui
	32.06
	117.26
	195

	Jiangxi
	27.32
	116.03
	246

	Henan
	33.92
	113.50
	243

	Hubei
	31.18
	112.25
	431

	Hunan
	27.42
	111.52
	357

	Chongqing
	30.21
	107.74
	730

	Sichuan
	30.27
	102.95
	2560

	Guizhou
	26.94
	106.60
	1108

	Yunnan
	25.27
	101.86
	1892

	Shaanxi
	37.73
	112.39
	1130

	Gansu
	37.87
	100.52
	2158

	Qinghai
	35.50
	96.24
	4049


Geographic information sources: National Platform for Common GeoSpatial Information Services (https://www.tianditu.gov.cn/).


Table S2 Carbon emission factors of agricultural inputs used for CF calculation.
	Agricultural inputs
	Emission factors
	Reference

	Urea
	2.041 kg CO2eq kg−1
	(Chen et al. 2015)

	Ammonium bicarbonate
	1.928 kg CO2eq kg−1
	(Chen et al. 2015)

	Other N fertilizer
	2.116 kg CO2eq kg−1
	(Chen et al. 2015)

	Calcium superphosphate
	0.195 kg CO2eq kg−1
	(Chen et al. 2015)

	Diammonium phosphate
	1.109 kg CO2eq kg−1
	(Chen et al. 2015)

	Other P fertilizer
	0.636 kg CO2eq kg−1
	(Chen et al. 2015)

	Potassium chloride
	0.168 kg CO2eq kg−1
	(Chen et al. 2015)

	Other K fertilizer
	0.180 kg CO2eq kg−1
	(Chen et al. 2015)

	Compound fertilizer
	1.77 kg CO2eq kg−1
	(Huang et al. 2017)

	Pesticides
	14.319 kg CO2eq kg−1
	(Zhang et al. 2016) 

	Agri-film
	22.70 kg CO2eq kg−1
	(Huang et al. 2017) 

	Diesel production
	[bookmark: OLE_LINK43]0.89 kg CO2eq L−1
	(Huang et al. 2017)

	Diesel combustion
	4.10 kg CO2eq L−1
	(Chen et al. 2020)

	Peanut seed
	0.92 kg CO2eq kg−1
	(West and Marland 2002) 

	Rapeseed seed
	0.83 kg CO2eq kg−1
	(Gan et al. 2012)



Table S3 Carbon emission factors of irrigation electricity consumption in different regions of China used for CF calculation.
	Regions
	Carbon emission factors 
(kg CO2eq kWh−1)
	Reference

	Hebei
	0.7252
	https://www.mee.gov.cn/xxgk2018/xxgk/xxgk01/202412/t20241226_1099413.html


	Liaoning
	0.5626
	

	Jilin
	0.4932
	

	Anhui
	0.6782
	

	Fujian
	0.4092
	

	Jiangxi
	0.5752
	

	Shandong
	0.6410
	

	Henan
	0.6058
	

	Hubei
	0.4364
	

	Hunan
	0.4900
	

	Guangdong
	0.4403
	

	Guangxi
	0.4044
	

	Sichuan
	0.1404
	

	Inner Mongolia
	0.6849
	

	Jiangsu
	0.5978
	

	Zhejiang
	0.5153
	

	Chongqing
	0.5227
	

	Guizhou
	0.4989
	

	Yunnan
	0.1073
	

	Shaanxi
	0.6558
	

	Gansu
	0.4772
	

	[bookmark: OLE_LINK16]Qinghai
	0.1567
	

	Average
	0.5366
	




Table S4 Nr emission factors of agricultural inputs used for NF calculation.
	Agricultural inputs
	N2O emission 
(g N kg−1)
	NO emission (g N kg−1)
	NH3 volatilization 
(g N kg−1)
	Reference

	N fertilizer
	0.110 
	16.520
	2.256
	(Liang 2009)

	P fertilizer
	0.011
	2.155
	
	(Liang 2009)

	K fertilizer
	0.017
	2.897
	
	(Liang 2009)

	Diesel production
	0.077
	0.835
	
	(Liang 2009)

	Diesel combustion
	0.010
	2.237
	
	(Liang 2009)

	Agricultural film
	0.19
	15.1
	
	(Xia et al. 2016)

	Insecticide
	0.1661
	13.18
	
	(Chen et al. 2019)

	Herbicide
	0.1015
	8.06
	
	(Chen et al. 2019)

	Fungicide
	0.1057
	8.41
	
	(Chen et al. 2019)




Table S5 Direct N2O emission factors in different regions of China used for CF calculation.
	Regions
	Direct N2O emission factors (%)
	Reference

	Inner Mongolia, Gansu, Qinghai, Shaanxi
	0.56
	(NDRC 2011)

	Jilin, Liaoning
	1.14
	

	Hebei, Henan, Shandong
	0.57
	

	Zhejiang, Jiangsu, Anhui, Jiangxi, Hubei, Hunan, Chongqing, Sichuan
	1.09
	

	Guangdong, Guangxi, Fujian
	1.78
	

	Guizhou, Yunnan
	1.06
	




[bookmark: OLE_LINK156]Table S6 Emission factors of reactive N from N fertilization in the field used for NF calculation.
	Nr forms
	Emission factors (kg N kg−1)
	Reference

	N2O emission
	0.01
	(IPCC 2019)

	NO emission
	0.00392
	(Li et al. 2022)

	NH3 volatilization
	Peanut
	0.091652
	(Li et al. 2022)

	
	Rapeseed
	0.070284
	(Li et al. 2022)

	N leaching
	0.035
	(Xia et al. 2018)

	N runoff
	0.073
	(Xia et al. 2018)
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