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Table S1. Annual (1) and total (2) carbon and nutrients inputs to arable gray forest soil with mineral and organic fertilizers, g/m2

Таблица S1. Ежегодное (1) и суммарное  (2) поступление углерода и питательных веществ в пахотную серую лесную почву с  минеральными и органическими удобрениями, г/м2


	Variant
Вариант
	Carbon / Dry matter
Углерод / Сухое вещество
	Nitrogen (N)
Азот (N)

	Phosphorus (P2O5)
Фосфор (P2O5)
	Potassium (K2O)
Калий (K2O)

	
	1
	2
	1
	2
	1
	2
	1
	2

	1. Without fertilizers
1. Без удобрений
	0
	0
	0
	0
	0
	0
	0
	0

	2. N1P1K1
	0
	0
	9
	81
	7,5
	68
	10
	90

	3. N2P2K2
	0
	0
	18
	162
	15
	135
	20
	180

	4. N3P3K3
	0
	0
	27
	243
	22,5
	202
	30
	270

	5. N4P4K4
	0
	0
	36
	324
	30
	270
	40
	360

	6. Manure 2.5 kg/m2
6. Навоз 2.5 кг/м2
	179 / 480
	1611 / 4321
	9,5
	85
	7,2
	65
	9,6
	86

	7. Manure 5.0 kg/m2
7. Навоз 5.0 кг/м2
	358 / 960
	3223 / 8641
	18,9
	170
	14,4
	130
	19,2
	173

	8. Manure 7.5 kg/m2
8. Навоз 7.5 кг/м2
	537 / 1440
	4834 / 12962	
	28,4
	256
	21,6
	194
	28,8
	259	

	9. Manure 10.0 kg/m2
9. Навоз 10.0 кг/м2
	716 / 1920
	6446 / 17282
	37,9
	341
	28,8
	259
	38,4
	346

	10. Bare fallow
10. Чистый пар
	0
	0
	0
	0
	0
	0
	0
	0





Table S2. Organic carbon (Corg) content in the grey forest soil with the annual application of mineral and organic fertilizers in a five-field crop rotation, g/kg of air-dried soil

Таблица S2. Содержание органического углерода (Сорг) в почве при ежегодном внесении минеральных и органических удобрений в пятипольном севообороте, г/кг воздушно-сухой почвы
	Год Year
	Variant Вариант

	
	1
	2
	3
	4
	5

	2011
	9.8 ± 0.1
	9.9 ± 0.0
	9.7 ±0.2
	9.6 ±0.1
	9.7 ±0.7

	2012
	9.9 ±  0.1
	9.9 ±0.1
	9.7 ±0.3
	9.8 ±0.8
	9.9 ±0.1

	2013
	10.1 ± 0.0
	10.3 ± 0.0
	10.3 ±0.0
	10.5 ±0.0
	10.4 ±0.0

	2014
	10.0 ± 0.0
	10.7 ±0.0
	10.8 ±0.0
	10.7 ±0.0
	10.7 ±0.0

	2015
	11.0 ± 0.1
	11.5 ±0.3
	12.1 ±0.5
	11.9 ±0.4
	11.7 ±0.6

	2016
	10.9 ± 0.7
	12.4 ±0.4
	12.5 ±0.1
	12.3 ±0.7
	12.7 ±0.4

	2017
	11.4 ± 0.5
	12.1 ±0.0
	12.8 ± 0.5
	12.7 ±0.4
	12.7 ±0.1

	2018
	11.3 ± 0.2
	11.5 ±0.2
	12.2 ± 0.3
	12.2 ±0.2
	12.6 ±0.0

	2019
	11.3 ± 0.3
	11.8 ±0.3
	11.6 ±0.1
	12.2 ±0.2
	11.8 ±0.1

	Год Year
	Variant Вариант

	
	6
	7
	8
	9
	10

	2011
	10.7 ±0.5
	11.1 ±0.2
	12.3 ±0.5
	13.0 ±0.0
	9.4 ±0.3

	2012
	11.6 ±0.1
	12.7 ±0.9
	14.0 ±0.6
	15.3 ±0.8
	9.3 ±0.1

	2013
	12.7 ± 0.0
	14.0 ±0.0
	17.5 ±0.0
	18.4 ±0.0
	10.0 ±0.0

	2014
	13.2 ±0.0
	14.6 ± 0.0
	18.3 ±0.0
	20.2 ±0.0
	9.9 ±0.0

	2015
	13.8 ±0.7
	15.2 ±0.2
	18.7 ±0.1
	21.0 ±0.1
	9.9 ±0.5

	2016
	14.5 ±0.1
	15.8 ±0.7
	18.7 ±0.5
	23.0 ±0.5
	10.1 ±0.3

	2017
	15.3 ±0.1
	17.4 ±0.8
	19.9 ±0.3
	23.3 ±0.5
	10.0 ±0.0

	2018
	15.9 ±0.5 
	17.8 ±0.4
	20.4 ± 0.4
	23.5 ±0.2
	9.5 ± 0.3

	2019
	16.7 ±0.5
	19.3 ±0.9
	21.2 ±0.3
	24.1 ±0.7
	10.0 ± 0.1



Note: Примечание: 1. Without fertilizers; 1. Без удобрений; 2. N1P1K1; 3. N2P2K2; 4. N3P3K3; 5. N4P4K4; 6. Manure 25 t/ha; 6. Навоз 25 т/га; 7. Manure 50 t/ha; 7. Навоз 50 т/га; 8. Manure 75 t/ha; 8. Навоз 75 т/га; 9. Manure 100 t/ha; 9. Навоз 100 т/га; 10. Bare fallow; 10. Чистый пар



Table S3. Effect of application duration (X, years) and dose (Z, g/m2) of mineral and organic fertilizers on the size of organic carbon pools in soil (Y, g/kg of soil)
[bookmark: _GoBack]Таблица S3. Влияние длительности внесения (X, число лет) и дозы (Z, г/м2) минеральных и органических удобрений на размеры пулов органического углерода в почве (Y, г/кг почвы)

	Mineral fertilizers (N + P2O5 + K2O)
Минеральные удобрения (N + P2O5 + K2O)
	Organic fertilizers
Органические удобрения

	Equations and determination coefficients R2 at the significance level (P)
Уравнения и коэффициенты детерминации R2 при уровне значимости (P)

	Total
Общий
	Factor X
Фактор X
	Factor Z
Фактор Z
	Total
Общий
	Factor X
Фактор X
	Factor Z
Фактор Z

	Cорг Corg

	Y = 9.16 + 0.333X + 0.006Z 
	Y = 6.68 + 0.851X + 0.928Z 

	0.738 (<0.001)
	0.690 (<0.001)
	0.048 (<0.008)
	0.911 (<0.001)
	0.282 (<0.001)
	0.629 (<0.001)

	CPOM CPOM

	Y = 1.59 + 0.046X + 0.005Z
	Y = 0.350X + 0.653Z – 0.29*

	0.489
(<0.001)
	0.178
(<0.011)
	0.311
(0.001)
	0.880
(<0.001)
	0.151
(<0.001)
	0.729
(<0.001)

	CMAOM CMAOM

	Y = 8.04 + 0.15X + 0.001Z*
	Y = 7.31 + 0.36X + 0.13Z 

	0.787
(<0.001)
	0.773
(<0.001)
	0.014*
(0.154)
	0.767 (<0.001)
	0.631 (<0.001)
	0.136 (<0.001)

	Cмик Cmic

	Y = 0.19 – 0.003X* - 0.0003Z
	Y = 0.10 + 0.013X + 0.025Z

	0.258
(0.002)
	0.061*
(0.068)
	0.197
(0.002)
	0.877
(<0.001)
	0.115
(<0.001)
	0.762
(<0.001)

	C0 C0

	Y = 0.55 – 0.011X + 0.0006Z
	Y = 0.49 – 0.001X* + 0.097Z

	0.320
(<0.001)
	0.187
(0.002)
	0.133
(0.006)
	0.929
(<0.001)
	0.000
(0.848)
	0.929
(<0.001)


Примечание: * Параметр уравнения не достоверен при уровне значимости P < 0.05
Note: * The equation parameter is not significant at a significance level of P < 0.05



Figure S1. Changes in organic carbon (Corg) content in the soil during the 9-years application of mineral and organic fertilizers in increasing doses. I – Without fertilizers; II – N9P7.5K10; III – N18P15K20; IV – N27P22.5K30; V – N36P30K40 (g/m2); VI – Farm-yard manure 2.5; VII – Farm-yard manure 5; VIII – Farm-yard manure 7.5; IX – Farm-yard manure 10 (kg/m2); X – Bare fallow.
Рис. S1. Изменения содержания органического углерода (Cорг) в почве в течение 9-летнего применения минеральных и органических удобрений в возрастающих дозах. I – Без удобрений; II – N9P7.5K10; III – N18P15K20; IV – N27P22.5K30; V – N36P30K40 (г/м2); VI – Навоз 2.5; VII – Навоз 5; VIII – Навоз 7.5; IX – Навоз 10 (кг/м2); X – Чистый пар.

	
	

	
	

	
	

	
	

	
	






Figure S2. Changes in the organic carbon content (Corg) in the soil under annual application of mineral and organic fertilizers in the increasing doses. I – 1-5 years, II – 5-9 years; III – 1-9 years.
Рис. S2. Изменения содержания органического углерода (Cорг) в почве при ежегодном применении минеральных и органических удобрений в возрастающих дозах. I – 1-5 лет, II – 5-9 лет; III – 1-9 лет.
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Figure S3. The C/N ratios in soil organic matter (SOM) and particulate organic matter (POM) and mineral-associated organic matter (MAOM) fractions. On average after the first, fifth and ninth years of the experiment. Variants: 1 - without fertilizers, 2 - N1P1K1, 5 - N4P4K4, 6 - manure 25 t/ha, 9 - manure 100 t/ha

Рис. S3. Соотношение C/N в почвенном органическом веществе (SOM) и во фракциях твердых частиц (POM) и минерально-связанного органического вещества (MAOM). В среднем после первого, пятого и девятого годов эксперимента. Варианты: 1- без удобрений, 2 – N1P1K1, 5 – N4P4K4, 6 – навоз 25 т/га, 9 – навоз 100 т/га






V
y = 0.37x + 9.50
R² = 0.797, P < 0.001
y = 0.66x - 0.03x2 + 9.12
R² = 0.834
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	9.6886447966870577	9.8527007835840639	10.36	10.74	11.724184380002569	12.708441367271178	12.703937262511115	12.553130858755399	11.791025212415668	
VI
y = 0.76x + 10.0
R² = 0.992, P < 0.001
y = 0.94x -0.02x2 + 9.75
R² = 0.997
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	10.658924820534125	11.556983688358113	12.68	13.200000000000001	13.804561107597159	14.520078718291101	15.303198698834379	15.917625451670833	16.657788321899655	Corg, g/kg of soil

VII
y = 0.99x + 10.3
R² = 0.980, P < 0.001
y = 1.22x - 0.03x2 + 9.99
R² = 0.985
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	11.111890007145892	12.704361025193244	13.97	14.603	15.153229204302708	15.823138980414768	17.37145659871755	17.796188250000366	19.284640374567495	
VIII
y = 1.18x + 11.8
R² = 0.877, P < 0.001
y = 2.53x - 0.15x2 + 9.97
R² = 0.968
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	12.327788911495084	13.987264924650354	17.509999999999998	18.329999999999998	18.714681966267726	18.668829699080536	19.923155737704899	20.42809249997163	21.242121733500255	Years Года 
Corg, g/kg of soil

IX
y = 1.57x + 12.1
R² = 0.905, P < 0.001
y = 3.33x - 0.20x2 + 9.74
R² = 0.996
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	13.029844110790146	15.269729286871637	18.350000000000001	20.190000000000001	21.00626847710064	23.039897272937822	23.305402160864347	23.52037881603097	24.090447011316133	Years Года

I
0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	9.7906815718390696	9.8793211595353405	9.7253588693657793	9.6174251656587657	9.6886447966870577	9.9421003669272761	9.8813907462632784	9.7214228306240429	9.827174471809295	9.8527007835840639	10.1	10.29	10.280000000000001	10.46	10.36	10.02	10.68	10.79	10.709999999999999	10.74	11.017946252538946	11.491554829302821	12.082095228440487	11.862895822660205	11.724184380002569	Corg, g/kg of soil

II
y = 0.01x + 11.4
R² = 0.461, 
P < 0.001
0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	11.017946252538946	11.491554829302821	12.082095228440487	11.862895822660205	11.724184380002569	10.863755772440634	12.400047932970788	12.481496463667536	12.304830224239669	12.708441367271178	11.4452488687783	12.143114691215949	12.777377650089177	12.695164704886093	12.703937262511115	11.303998462959866	11.456249016512825	12.201578994139577	12.204747386759591	12.553130858755399	11.32514778325125	11.776677149359555	11.613722368843645	12.196886480307345	11.791025212415668	NPK, г/м2 NPK, g/m2

III
0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	0	26.5	53	79.5	106	9.7906815718390696	9.8793211595353405	9.7253588693657793	9.6174251656587657	9.6886447966870577	9.9421003669272761	9.8813907462632784	9.7214228306240429	9.827174471809295	9.8527007835840639	10.1	10.29	10.280000000000001	10.46	10.36	10.02	10.68	10.79	10.709999999999999	10.74	11.017946252538946	11.491554829302821	12.082095228440487	11.862895822660205	11.724184380002569	10.863755772440634	12.400047932970788	12.481496463667536	12.304830224239669	12.708441367271178	11.4452488687783	12.143114691215949	12.777377650089177	12.695164704886093	12.703937262511115	11.303998462959866	11.456249016512825	12.201578994139577	12.204747386759591	12.553130858755399	11.32514778325125	11.776677149359555	11.613722368843645	12.196886480307345	11.791025212415668	
II
y = 0.74x + 10.2
R² = 0.639,
P < 0.001
0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	9.7906815718390696	10.658924820534125	11.111890007145892	12.327788911495084	13.029844110790146	9.9421003669272761	11.556983688358113	12.704361025193244	13.987264924650354	15.269729286871637	10.1	12.68	13.97	17.509999999999998	18.350000000000001	10.02	13.200000000000001	14.603	18.329999999999998	20.190000000000001	11.017946252538946	13.804561107597159	15.153229204302708	18.714681966267726	21.00626847710064	Corg, g/kg of soil

II
y = 1.13x + 11.6
R² = 0.927, P < 0.001
0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	11.017946252538946	13.804561107597159	15.153229204302708	18.714681966267726	21.00626847710064	10.863755772440634	14.520078718291101	15.823138980414768	18.668829699080536	23.039897272937822	11.4452488687783	15.303198698834379	17.37145659871755	19.923155737704899	23.305402160864347	11.303998462959866	15.917625451670833	17.796188250000366	20.42809249997163	23.52037881603097	11.32514778325125	16.657788321899655	19.284640374567495	21.242121733500255	24.090447011316133	Навоз, кг/м2 Manure, kg/m2

y = 0.928x + 10.9
R² = 0.629, P < 0.001
0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	0	2.5	5	7.5	10	9.7906815718390696	10.658924820534125	11.111890007145892	12.327788911495084	13.029844110790146	9.9421003669272761	11.556983688358113	12.704361025193244	13.987264924650354	15.269729286871637	10.1	12.68	13.97	17.509999999999998	18.350000000000001	10.02	13.200000000000001	14.603	18.329999999999998	20.190000000000001	11.017946252538946	13.804561107597159	15.153229204302708	18.714681966267726	21.00626847710064	10.863755772440634	14.520078718291101	15.823138980414768	18.668829699080536	23.039897272937822	11.4452488687783	15.303198698834379	17.37145659871755	19.923155737704899	23.305402160864347	11.303998462959866	15.917625451670833	17.796188250000366	20.42809249997163	23.52037881603097	11.32514778325125	16.657788321899655	19.284640374567495	21.242121733500255	24.090447011316133	
SOM	0.14753649664324051	0.15862971959539818	0.72775610376291733	3.4071061250307073E-2	0.47602108032948826	0.14753649664324051	0.15862971959539818	0.72775610376291733	3.4071061250307073E-2	0.47602108032948826	1	2	5	6	9	10.403238734058883	9.8608011382827581	9.1457413963596306	11.576288439709053	13.599890127317302	РОМ	1.6001367957198835	1.9505399846045097	0.62122046418765897	1.1941435296046146	1.172160458187915	1.6001367957198835	1.9505399846045097	0.62122046418765897	1.1941435296046146	1.172160458187915	1	2	5	6	9	17.816325012541554	16.090068697504034	12.005293593653784	14.625775090753057	17.147381731701856	МАОМ	0.45371281007906988	0.58748725670962776	0.29100522886867053	1.1174943266835955	1.0863293993004903	0.45371281007906988	0.58748725670962776	0.29100522886867053	1.1174943266835955	1.0863293993004903	1	2	5	6	9	9.3870702227453169	9.0498354203474936	7.6028468996669245	8.7085146261703787	8.2381613611301745	Варианты Variants

C / N

I
y = 0.22x + 9.56
R² = 0.889, P < 0.001
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	9.7906815718390696	9.9421003669272761	10.1	10.02	11.017946252538946	10.863755772440634	11.4452488687783	11.303998462959866	11.32514778325125	Corg, g/kg of soil

X
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	9.3724636538760979	9.262230133137102	10.029999999999999	9.93	9.9463050434433189	10.0947038487993	10.046000356792447	9.519495240929734	10.006784887765454	
II
y = 0.29x + 9.64
R² = 0.774, P < 0.001
y = 0.55 - 0.03x2 + 9.31
R² = 0.820
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	9.8793211595353405	9.8813907462632784	10.29	10.68	11.491554829302821	12.400047932970788	12.143114691215949	11.456249016512825	11.776677149359555	Corg, g/kg of soil

III
y = 0.35x + 9.55
R² = 0.741, P = 0.001
y = 0.72x - 0.04x2 + 9.06
R² = 0.805
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	9.7253588693657793	9.7214228306240429	10.280000000000001	10.79	12.082095228440487	12.481496463667536	12.777377650089177	12.201578994139577	11.613722368843645	
IV
y = 0.38x + 9.47
R² = 0.866, P < 0.001
y = 0.59x - 0.02x2 + 9.18
R² = 0.889
0	1	2	3	4	5	6	7	8	9	9.6666603645242155	9.6174251656587657	9.827174471809295	10.46	10.709999999999999	11.862895822660205	12.304830224239669	12.695164704886093	12.204747386759591	12.196886480307345	Corg, g/kg of soil

