Table 1S. Rainfall and air temperature as compared to the long-term mean figures (1991-2020) for Ostoja Nadbużańska PLH140011 (ON).
	Years
	Months
	

	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Mean 

	
	Average air temperature (ºC)
	

	2016
	-4.2
	2.9
	3.3
	8.9
	14.6
	18.1
	19.0
	17.9
	14.4
	6.8
	2.4
	0.4
	8.7

	2017
	-4.7
	-1.7
	5.6
	7.0
	13.6
	17.6
	18.1
	18.8
	13.7
	9.2
	4.2
	1.9
	8.6

	2018
	-0.3
	-4.2
	-0.2
	12.9
	16.4
	18.1
	19.9
	19.8
	15.1
	9.3
	3.3
	0.5
	9.2

	1991-2020
	-2.2
	-1.2
	2.5
	8.5
	13.6
	16.9
	18.9
	18.3
	13.3
	8.1
	3.3
	-0.7
	8.3

	
	Total rainfall (mm)
	

	2016
	26.6
	56.2
	46.4
	50.2
	35.5
	55.6
	126.8
	58.2
	15.4
	161.2
	39.4
	46.5
	718.0

	2017
	11.4
	34.2
	36.4
	81.6
	45.6
	59.9
	72.1
	52.6
	112.3
	90.0
	46.4
	27.6
	670.1

	2018
	27.6
	11.7
	21.9
	41.6
	25.5
	74.7
	97.5
	27.1
	41.7
	43.7
	16.2
	79.9
	509.1

	1991-2020
	30.4
	26.8
	30.9
	36.1
	61.6
	69.4
	71.0
	69.0
	53.8
	39.6
	33.7
	33.4
	555.8



Table 2S. Rainfall and air temperature as compared to the long-term mean figures (1991-2020) for Zachodniowołyńska Dolina Bugu PLH060035 (ZDB).
	Years
	Months
	

	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Mean 

	
	Average air temperature (ºC)
	

	2016
	-4.4
	3.4
	3.9
	9.8
	14.4
	18.6
	19.8
	18.2
	14.1
	6.9
	2.2
	-0.4
	8.9

	2017
	-5.8
	-1.4
	6.0
	8.1
	13.8
	18.3
	18.6
	19.7
	13.8
	8.8
	3.5
	1.9
	8.8

	2018
	-0.1
	-3.8
	-1.2
	13.3
	17.0
	18.3
	20.1
	19.7
	14.7
	8.8
	2.9
	0.3
	9.2

	1991-2020
	-3.0
	-2.0
	2.5
	8.8
	14.1
	17.8
	19.8
	18.5
	13.7
	8.1
	3.8
	-0.8
	8.4

	
	Total rainfall (mm)
	

	2016
	38.5
	46.5
	45.8
	49.9
	50.3
	45.0
	66.1
	52.3
	14.0
	86.2
	64.0
	49.5
	608.1

	2017
	19.2
	23.6
	39.9
	35.9
	50.3
	31.4
	93.5
	13.5
	110.9
	87.7
	47.2
	54.9
	608.0

	2018
	22.9
	29.7
	41.4
	30.6
	46.8
	121.2
	196.4
	13.2
	44.3
	36.4
	17.0
	75.1
	675.0

	1991-2020
	34.9
	27.7
	34.9
	35.4
	79.5
	77.4
	91.2
	71.3
	69.5
	45.4
	36.3
	34.0
	531.1



Table 3S. Rainfall and air temperature as compared to the long-term mean figures (1991-2020) for Stawska Góra PLH060018 (SG).
	Years
	Months
	

	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Mean 

	
	Average air temperature (ºC)
	

	2016
	-4.6
	3.0
	3.7
	9.3
	14.7
	18.5
	19.5
	18.2
	14.8
	6.7
	2.1
	-0.1
	8.8

	2017
	-5.4
	-1.8
	5.6
	7.3
	13.9
	18.2
	18.4
	19.5
	13.9
	8.9
	3.5
	1.8
	8.7

	2018
	-0.5
	-3.9
	-0.7
	13.2
	17.0
	18.8
	20.2
	20.2
	15.2
	9.6
	3.1
	0.2
	9.4

	1991-2020
	-2.5
	-1.4
	2.4
	8.7
	13.9
	17.3
	19.3
	18.6
	13.5
	8.1
	3.2
	-1.0
	8.3

	
	Total rainfall (mm)
	

	2016
	40.5
	53.1
	60.2
	69.9
	25.6
	66.8
	132.7
	26.9
	7.9
	84.8
	46.3
	37.8
	625.5

	2017
	11.2
	33.7
	43.8
	57.0
	34.0
	23.8
	115.5
	41.3
	104.5
	85.3
	39.3
	29.0
	618.4

	2018
	21.6
	12.1
	25.9
	48.8
	50.4
	15.9
	142.8
	56.7
	44.9
	36.1
	10.2
	80.8
	546.2

	1991-2020
	32.7
	24.7
	31.0
	33.3
	70.6
	75.2
	87.3
	79.8
	46.8
	42.7
	31.6
	32.9
	584.4




Table 4S. Rainfall and air temperature as compared to the long-term mean figures (1991-2020) for Kąty PLH060010 (K).
	Years
	Months
	

	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Mean 

	
	Average air temperature (ºC)
	

	2016
	-4.0
	3.5
	3.9
	9.4
	14.0
	18.3
	19.3
	18.2
	15.2
	6.7
	2.6
	-0.3
	8.9

	2017
	-5.3
	-1.9
	5.5
	7.6
	13.4
	17.9
	18.3
	19.7
	13.8
	9.2
	3.8
	1.8
	8.7

	2018
	-0.2
	-4.3
	-1.0
	13.1
	16.4
	17.9
	19.8
	20.1
	15.3
	9.7
	3.1
	0.3
	9.2

	1991-2020
	-3.1
	-2.0
	2.0
	7.6
	13.2
	16.1
	17.6
	16.9
	12.7
	7.7
	2.1
	-1.2
	7.4

	
	Total rainfall (mm)
	

	2016
	27.9
	27.2
	46.4
	80.5
	84.2
	45.7
	84.6
	45.7
	14.1
	106.4
	49.0
	34.1
	645.8

	2017
	5.1
	20.5
	32.0
	32.4
	57.8
	44.6
	81.5
	25.8
	123.5
	87.7
	27.8
	37.5
	576.2

	2018
	12.6
	20.5
	29.1
	30.6
	45.8
	51.5
	119.9
	23.3
	28.3
	30.0
	9.1
	40.5
	441.2

	1991-2020
	23.6
	22.3
	27.2
	43.0
	59.1
	80.7
	84.0
	62.7
	60.1
	42.4
	31.6
	31.5
	561.7



Table 5S.  Values Pearson correlation coefficients (y=a+bx) between the studied enzyme activity and physicochemical properties of grazed soils and wasteland.
	
	TN
	N-NH4+
	N-NO3-
	UrA
	PrA

	TN
	-
	n.s
	-0.579
	0.884
	0.990

	N-NH4+
	n.s
	-
	n.s
	n.s
	n.s

	N-NO3-
	**
	n.s
	-
	-0.731
	-0.467

	UrA
	***
	n.s
	***
	-
	0.816

	PrA
	***
	n.s
	*
	***
	-


[bookmark: _Hlk207709810]Explanation: TN - total nitrogen; N-NH4+ - ammonium nitrogen; N-NO3- - nitrate nitrogen; UrA - urease activity; PrA - proteases activity; *** p ≤ 0.001; ** p ≤ 0.01; * p < 0.05; n.s - not statistically significant.
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Table  1 S. Rainfall and air temperature as compared to the long - term mean figures (1991 - 2020) for  Ostoja  Nadbużańska PLH140011 (ON) .  

Years  Months   

I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  Mean   

Average air temperature (ºC)   

2016  - 4 . 2  2 . 9  3 . 3  8 . 9  14 . 6  18 . 1  19 . 0  17 . 9  14 . 4  6 . 8  2 . 4  0 . 4  8 . 7  

2017  - 4 . 7  - 1 . 7  5 . 6  7 . 0  13 . 6  17 . 6  18 . 1  18 . 8  13 . 7  9 . 2  4 . 2  1 . 9  8 . 6  

2018  - 0 . 3  - 4 . 2  - 0 . 2  12 . 9  16 . 4  18 . 1  19 . 9  19 . 8  15 . 1  9 . 3  3 . 3  0 . 5  9 . 2  

1991 - 2020  - 2 . 2  - 1 . 2  2 . 5  8 . 5  13 . 6  16 . 9  18 . 9  18 . 3  13 . 3  8 . 1  3 . 3  - 0 . 7  8 . 3  

 Total  rainfall (mm)   

2016  26 . 6  56 . 2  46 . 4  50 . 2  35 . 5  55 . 6  126 . 8  58 . 2  15 . 4  161 . 2  39 . 4  46 . 5  718 . 0  

2017  11 . 4  34 . 2  36 . 4  81 . 6  45 . 6  59 . 9  72 . 1  52 . 6  112 . 3  90 . 0  46 . 4  27 . 6  670 . 1  

2018  27 . 6  11 . 7  21 . 9  41 . 6  25 . 5  74 . 7  97 . 5  27 . 1  41 . 7  43 . 7  16 . 2  79 . 9  509 . 1  

1991 - 2020  30 . 4  26 . 8  30 . 9  36 . 1  61 . 6  69 . 4  71 . 0  69 . 0  53 . 8  39 . 6  33 . 7  33 . 4  555 . 8  

  Table 2S. Rainfall and air temperature as compared to the long - term mean figures (1991 - 2020) for  Zachodniowołyńska Dolina Bugu PLH060035 (ZDB ) .  

Years  Months   

I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  Mean   

Average air temperature (ºC)   

2016  - 4.4  3.4  3.9  9.8  14.4  18.6  19.8  18.2  14.1  6.9  2.2  - 0.4  8.9  

2017  - 5.8  - 1.4  6.0  8.1  13.8  18.3  18.6  19.7  13.8  8.8  3.5  1.9  8.8  

2018  - 0.1  - 3.8  - 1.2  13.3  17.0  18.3  20.1  19.7  14.7  8.8  2.9  0.3  9.2  

1991 - 2020  - 3.0  - 2.0  2.5  8.8  14.1  17.8  19.8  18.5  13.7  8.1  3.8  - 0.8  8.4  

 Total rainfall (mm)   

2016  38.5  46.5  45.8  49.9  50.3  45.0  66.1  52.3  14.0  86.2  64.0  49.5  608.1  

2017  19.2  23.6  39.9  35.9  50.3  31.4  93.5  13.5  110.9  87.7  47.2  54.9  608.0  

2018  22.9  29.7  41.4  30.6  46.8  121.2  196.4  13.2  44.3  36.4  17.0  75.1  675.0  

1991 - 2020  34.9  27.7  34.9  35.4  79.5  77.4  91.2  71.3  69.5  45.4  36.3  34.0  531.1  

  Table 3S. Rainfall and air temperature as compared to the long - term mean figures (1991 - 2020) for  Stawska Góra  PLH060018 (SG) .  

Years  Months   

I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  Mean   

Average air temperature (ºC)   

2016  - 4.6  3.0  3.7  9.3  14.7  18.5  19.5  18.2  14.8  6.7  2.1  - 0.1  8.8  

2017  - 5.4  - 1.8  5.6  7.3  13.9  18.2  18.4  19.5  13.9  8.9  3.5  1.8  8.7  

2018  - 0.5  - 3.9  - 0.7  13.2  17.0  18.8  20.2  20.2  15.2  9.6  3.1  0.2  9.4  

1991 - 2020  - 2.5  - 1.4  2.4  8.7  13.9  17.3  19.3  18.6  13.5  8.1  3.2  - 1.0  8.3  

 Total  rainfall (mm)   

2016  40.5  53.1  60.2  69.9  25.6  66.8  132.7  26.9  7.9  84.8  46.3  37.8  625.5  

2017  11.2  33.7  43.8  57.0  34.0  23.8  115.5  41.3  104.5  85.3  39.3  29.0  618.4  

2018  21.6  12.1  25.9  48.8  50.4  15.9  142.8  56.7  44.9  36.1  10.2  80.8  546.2  

1991 - 2020  32.7  24.7  31.0  33.3  70.6  75.2  87.3  79.8  46.8  42.7  31.6  32.9  584.4  

   

