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Table A1. The main life cycle inventory data of differentiated farmers' apple production system in this study
	[bookmark: _GoBack]Characteristics
	Unit
	Professional Farmers
	Subsistence Farmers
	Part-Time Farmers(I)
	Part-Time Farmers(II)

	Sample size
	
	9
	22
	35
	106

	Scale
	hm2
	1.12 
	0.33 
	0.52 
	0.49 

	Fertilizer
	
	
	
	
	

	N
	Inorganic
	kg·t-1·year-1
	33.23 
	29.40 
	29.36 
	36.62 

	
	Organic 
	kg·t-1·year-1
	3.59 
	4.95 
	3.82 
	5.61 

	P
	Inorganic
	kg·t-1·year-1
	14.42 
	14.30 
	13.55 
	16.60 

	
	Organic 
	kg·t-1·year-1
	1.80 
	2.48 
	1.91 
	2.80 

	Pesticide
	kg·t-1·year-1
	0.49
	0.50
	0.45
	0.60

	pesticides
	kg·t-1·year-1
	0.09 
	0.09 
	0.08 
	0.11 

	fungicide
	kg·t-1·year-1
	0.36 
	0.39 
	0.34 
	0.45 

	herbicide
	kg·t-1·year-1
	0.03 
	0.01 
	0.02 
	0.03 

	Plant growth regulator
	kg·t-1·year-1
	0.01 
	0.01 
	0.01 
	0.01 

	Bagging
	p·t-1·year-1
	3,976.70 
	6,002.61 
	5,098.92 
	5,216.83 

	Mulching film
	kg·t-1·year-1
	2.83 
	2.20 
	1.75 
	2.51 

	Diesel
	kg·t-1·year-1
	23.84 
	18.97 
	11.70 
	17.77 

	Employment
	d·t-1·year-1
	9.46
	3.63
	6.58
	5.10

	Economic activity
	
	
	
	
	

	Handing&warehousing
	$·t-1·year-1
	184.93 
	183.90 
	143.09 
	132.86 

	Insurance
	$·t-1·year-1
	34.29 
	27.20 
	24.37 
	28.73 

	Internet services
	$·t-1·year-1
	290.61 
	192.84 
	180.84 
	304.17 

	Transport distance
	km
	3.80 
	3.78 
	4.52 
	3.68 



Table A2. The midpoint environmental impact of apple production system producing 1 ton of apple was studied in this study
	Midpoint
	Endpoint
	Unit
	PTF(II)
	PTF(I)
	PF
	SF

	Carcinogens
	HH
	kg C2H3Cl eq
	1.65E+01
	1.47E+01
	1.37E+01
	1.64E+01

	Non-carcinogens
	HH
	kg C2H3Cl eq
	9.21E+01
	7.03E+01
	7.58E+01
	7.60E+01

	Respiratory inorganics
	HH
	kg PM2.5 eq
	1.10E+00
	9.94E-01
	1.22E+00
	1.16E+00

	Ionizing radiation
	HH
	Bq C-14 eq
	1.95E+03
	1.55E+03
	1.54E+03
	1.69E+03

	Ozone layer depletion
	HH
	kg CFC-11 eq
	1.49E-05
	1.15E-05
	1.12E-05
	1.27E-05

	Respiratory organics
	HH
	kg C2H4 eq
	1.99E-01
	1.96E-01
	2.46E-01
	2.44E-01

	Aquatic ecotoxicity
	EQ
	kg TEG water
	1.03E+06
	8.32E+05
	7.58E+05
	9.89E+05

	Terrestrial ecotoxicity
	EQ
	kg TEG soil
	5.06E+05
	3.83E+05
	3.63E+05
	4.62E+05

	Terrestrial acid/nutri
	EQ
	kg SO2 eq
	7.28E+01
	6.11E+01
	7.33E+01
	6.66E+01

	Land occupation
	EQ
	m2org.arable
	1.66E+02
	1.63E+02
	1.62E+02
	1.66E+02

	Aquatic acidification
	EQ
	kg SO2 eq
	9.64E+00
	8.08E+00
	9.65E+00
	8.82E+00

	Aquatic eutrophication
	EQ
	kg PO4 P-lim
	3.02E-01
	2.34E-01
	2.69E-01
	2.37E-01

	Global warming
	CC
	kg CO2 eq
	1.09E+03
	9.85E+02
	1.20E+03
	1.11E+03

	Non-renewable energy
	R
	MJ primary
	5.20E+03
	3.49E+03
	4.88E+03
	4.44E+03

	Mineral extraction
	R
	MJ surplus
	1.57E+00
	1.51E+00
	1.54E+00
	1.56E+00






Table A3. The environmental single score of differentiated farmers' apple production system producing 1 ton of apple in this study
	Midpoint
	Unit
	Endpoint
	PTF(I)
	PF
	SF
	PTF(II)

	Carcinogens（C）
	mPt
	HH
	5.8
	5.41
	6.46
	6.5

	Non-carcinogens（NC）
	mPt
	HH
	27.7
	29.9
	30
	36.4

	Respiratory inorganics（RI）
	mPt
	HH
	98.1
	120
	114
	109

	Ionizing radiation（IR）
	mPt
	HH
	4.59E-02
	4.56E-02
	5.01E-02
	5.77E-02

	Ozone layer depletion（OLD）
	mPt
	HH
	1.70E-03
	1.66E-03
	1.88E-03
	2.21E-03

	Respiratory organics（RO）
	mPt
	HH
	5.90E-02
	7.39E-02
	7.32E-02
	5.96E-02

	Aquatic ecotoxicity（AE）
	mPt
	EQ
	3.05
	2.78
	3.63
	3.76

	Terrestrial ecotoxicity（TE）
	mPt
	EQ
	221
	210
	267
	292

	Terrestrial acid/nutri（TA/N）
	mPt
	EQ
	4.64
	5.57
	5.06
	5.52

	Land occupation（LO）
	mPt
	EQ
	13
	12.9
	13.2
	13.2

	Global warming（GW）
	mPt
	CC
	96.7
	121
	112
	111

	Non-renewable energy（NRE）
	mPt
	R
	25.9
	32.1
	29.2
	34.2

	Mineral extraction（ME）
	mPt
	R
	9.92E-03
	1.01E-02
	1.03E-02
	1.03E-02

	Total
	mPt
	
	497
	540
	581
	611




Fig. A.1 Characterization results of PTF (II) production of 1 ton apple
Fig. A.2 Characterization results of PTF(I) production of 1 ton apple
Fig. A.3 Characterization results of SF production of 1 ton apple
Fig. A.4 Characterization results of PF production of 1 ton apple



Table A4. Sensitivity analysis of 1 ton apple produced by apple production system in this study
	Midpoint
	Endpoint
	Unit
	Baseline
	Scenario 1
(20%)
	Scenario 1
(50%)
	Scenario 1
(100%)
	scenario2

	C
	HH
	kg C2H3Cl eq
	1.65E+01
	1.22E+01
	1.24E+01
	1.17E+01
	7.29E+00

	NC
	HH
	kg C2H3Cl eq
	9.21E+01
	5.35E+01
	6.17E+01
	7.32E+01
	8.66E+01

	RI
	HH
	kg PM2.5 eq
	1.10E+00
	7.74E-01
	7.83E-01
	7.78E-01
	1.09E+00

	IR
	HH
	Bq C-14 eq
	1.95E+03
	1.87E+03
	1.88E+03
	1.82E+03
	1.95E+03

	OLD
	HH
	kg CFC-11 eq
	1.49E-05
	1.60E-05
	1.66E-05
	1.38E-05
	1.49E-05

	RO
	HH
	kg C2H4 eq
	1.99E-01
	1.92E-01
	1.94E-01
	1.83E-01
	1.88E-01

	AE
	EQ
	kg TEG water
	1.03E+06
	1.05E+06
	1.20E+06
	1.45E+06
	7.10E+05

	TE
	EQ
	kg TEG soil
	5.06E+05
	5.18E+05
	6.17E+05
	7.78E+05
	4.30E+05

	TA/N
	EQ
	kg SO2 eq
	7.28E+01
	3.46E+01
	3.56E+01
	3.59E+01
	7.25E+01

	LO
	EQ
	m2org.arable
	1.66E+02
	1.66E+02
	1.67E+02
	1.66E+02
	1.66E+02

	AA
	EQ
	kg SO2 eq
	9.64E+00
	4.56E+00
	4.64E+00
	4.92E+00
	9.60E+00

	AEU
	EQ
	kg PO4 P-lim
	3.02E-01
	1.05E-01
	1.11E-01
	1.06E-01
	3.00E-01

	GW
	CC
	kg CO2 eq
	1.09E+03
	7.19E+02
	7.27E+02
	6.87E+02
	1.10E+03

	NRE
	R
	MJ primary
	5.20E+03
	3.59E+03
	3.67E+03
	3.30E+04
	5.20E+03

	ME
	R
	MJ surplus
	1.57E+00
	4.64E+00
	5.42E+00
	1.52E+00
	1.57E+00










Abbreviation

Carcinogens(C)
Non-carcinogens(NC)
Respiratory inorganics(RI)
Ionizing radiation(IR)
Ozone layer depletion(OLD)
Respiratory organics(RO)
Aquatic ecotoxicity(AE)
Terrestrial ecotoxicity(TE)
Terrestrial acid/Nutri(TA/N)
Land occupation(LO)
Aquatic acidification(AA)
Aquatic eutrophication(AEU)
Global warming(GW)
Non-renewable energy(NRE)
Mineral extraction(ME)
Human health (HH)
Ecosystem quality (EQ)
Climate change (CC)
Resources (R)
Nitrate-nitrogen(NO3-N) 
Ammonia(NH3) 
Nitrous oxide（N2O）
Nitrogen(N)
Nitrate(NO₃⁻)
Carbon dioxide(CO2)
Carbon monoxide(CO)
Methane(CH4)
Agricultural materials production	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	11.9793119479995	2.05145306654104	17.1737980021086	99.9606481318869	99.9536494863273	25.4947157031427	8.87125017817066	6.03499511623295	11.9928787059161	100	16.0481560078365	26.6374868656243	23.9005010291882	99.12587167552	99.9850558355825	Orchard management	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	87.9316569554166	97.7955961694796	40.3476370234399	0	0	7.5688027609293	91.0923360740713	93.8227011249259	65.0610860608089	0	61.8538886998494	73.3512948762708	40.0480437033303	0	0	Warehousing services	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0448557796501347	0.0763633473992866	42.1223197509331	0	0	66.7687561437735	0.00701121577463125	0.0289898975540191	22.7228433029361	0	21.8686159718141	0	35.7642984124466	0	0	The transportation	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0441753169337285	0.0765874165801004	0.356245223518382	0.0393518681131024	0.0463505136727483	0.167725392154471	0.0294025319833819	0.113313861287078	0.223191930338843	0	0.229339320499915	0.011218258104964	0.28715685503499	0.874128324480031	0.0149441644174746	
%







Agricultural materials production	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	10.9607526184179	2.43739641454448	15.3633840487269	99.9450558527479	99.9329195193486	20.3719646626752	10.8562313772193	7.90879211809717	11.1160703564332	100	14.8629666541239	27.0964407652074	21.1666266121698	98.7147999329131	99.9826950166439	Orchard management	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	88.9300986380737	97.3431109573596	33.8754425423126	0	0	6.6934321769049	89.0940814485994	91.8837499000986	59.4620927962422	0	56.7213305161429	72.8874748594128	34.4665067859282	0	0	Warehousing services	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0541137932645841	0.107820708725161	50.3216711008942	0	0	72.7458895060952	0.00932090145386564	0.0411908467431191	29.1263950840641	0	28.1112592226274	0	44.0020190648117	0	0	The transportation	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0550349502438515	0.111671919370785	0.439502308066289	0.0549441472520912	0.067080480651379	0.188713654324733	0.040366272727484	0.166267135061117	0.295441763260392	0	0.304443607105754	0.0160843753797799	0.364847537090174	1.28520006708692	0.0173049833561246	
%







Agricultural materials production	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	10.5769275193328	2.40204128394428	14.0937895944632	99.9561609446809	99.9471155192164	18.2921495994757	9.23100701640608	6.61089489014327	10.3770608663205	99.9865351928076	14.2045861621865	27.1990707998749	19.1175282585417	99.008271459206	99.9854379576055	Orchard management	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	89.3174799901439	97.3800337836956	29.9992545418781	0	0	6.23658253069748	90.72935121746	93.2250791011129	55.0385680715988	0.0134648071924155	52.4594591176223	72.7870859496211	31.7793593163272	0	0	Warehousing services	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0625076665378907	0.128044741913106	55.5779760359592	0	0	75.3388111289496	0.0100739203763339	0.0439078769679824	34.3482416442556	0	33.0930567534207	0	48.8287184467992	0	0	The transportation	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0430848239854626	0.089880190447013	0.328979827699481	0.0438390553191177	0.052884480783562	0.132456740877258	0.0295678457575443	0.120118131775852	0.236129417825115	0	0.242897966770556	0.0138432505040319	0.274393978331931	0.991728540794012	0.0145620423944669	
%







Agricultural materials production	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	13.6917218789438	2.30970589966852	13.4606125727515	99.9528353917681	99.9415443286134	19.8330446572259	11.8591619517556	8.32155709770137	10.5842114084175	100	13.9828811881854	26.781258050975	18.8600440899106	99.1153595606717	99.9855636150771	Orchard management	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	86.1828070399984	97.4727514967752	33.1826646611454	0	0	5.01748738843161	88.0898049780037	91.4725223521165	57.8257239350123	0	55.3736234613714	73.2067824584109	35.3463840453805	0	0	Warehousing services	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0750821276803277	0.129223885060759	53.0509719556475	0	0	75.0210439711405	0.0132286083859137	0.0562067029145462	31.3800224524593	0	30.4260548845737	0	45.5443754831569	0	0	The transportation	C	NC	RI	IR	OLD	RO	AE	TE	TA/N	LO	AA	AEU	GW	NRE	ME	0.0503889533773886	0.0883187184955303	0.305750810455595	0.0471646082318657	0.0584556713866252	0.128423983201956	0.0378044618547579	0.14971384726754	0.210042204110881	0	0.21744046586951	0.0119594906141384	0.249196381551966	0.884640439328281	0.0144363849229056	
%







