


Table 1. Soil properties of the farmland and the natural forest. The mean (1 S.D.) values are shown for each property. The significance differences between the sites based on one-way ANOVA are shown as follows; ***: P < 0.001, **: P < 0.01, *: P < 0.05, and n.s.: P ≥ 0.05.
















Table 2. Statistical differences between the farmland and natural forest soils based on generalized linear models (GLMs). This analysis was conducted on soil properties with significant differences (P < 0.05) in Table 1. The positive values of “Estimated” indicate that the soil properties were significantly higher in the farmland soil than in the forest soil, and the negative values indicate the reverse (***: P < 0.001, **: P < 0.01, and *: P < 0.05).












Table 3. Statistical differences among the locations and the years for each soil property in the cassava farmland. The significant differences based on one-way ANOVA are shown as follows: ***: P < 0.001, **: P < 0.01, *: P < 0.05, and n.s.: P ≥ 0.05.












Table 4. Statistical differences among the years and the locations (north, east, south, and east) based on generalized linear models (GLMs). This analysis was conducted on soil properties with significant differences (P < 0.05) in Table 3. For the yearly variations, the statistical results represent whether the values in 2018 or 2020 increased or decreased comparing to those in 2016, based on the respective positive or negative values of “Estimate”, respectively. For the location variations, the statistical results represent whether the values of each location are respectively higher or lower than those of the eastern location, based on the positive or negative values of “Estimate” (***: P < 0.001, **: P < 0.01, *: P < 0.05, and n.s.: P ≥ 0.05).



Table 5. The concentrations of herbicides (paraquat and glyphosate) in the stream water (upper, middle, and lower streams) and the farmland soil. The herbicide concentrations were examined in the rainy and dry seasons in 2020. The units of the concentrations in stream water and soil are mg l-1 (ppm) and mg kg-1 (ppm), respectively. “n.d.” means “not detected”.
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Responsible variable Unit Expranatory variable Estimated 1 S.D. T  values P values Significance



Kjeldahl N g kg-1 Intercept 0.11 0.02 5.14 0.0000



Year 2018 0.05 0.03 1.56 0.1252 n.s.



2020 0.15 0.03 5.09 0.0000 ***



Organinc matter g kg-1 Intercept 7.80 0.65 11.99 0.0000



Location N 1.91 0.75 2.54 0.0148 *



S -2.71 0.75 -3.61 0.0008 ***



W -0.78 0.75 -1.04 0.3026 n.s.



Year 2018 -1.41 0.65 -2.16 0.0362 n.s.



2020 -3.13 0.65 -4.82 0.0000 ***



pH Intercept 5.99 0.15 40.80 0.0000



Year 2018 -0.16 0.21 -0.78 0.4383 n.s.



2020 -0.61 0.21 -2.92 0.0055 **



EC mS m-1 Intercept 1.94 1.93 1.00 0.3214



Location N 2.92 2.23 1.31 0.1980 n.s.



S -1.00 2.23 -0.45 0.6561 n.s.



W 4.83 2.23 2.17 0.0359 *



Year 2018 -0.69 1.93 -0.36 0.7236 n.s.



2020 4.38 1.93 2.27 0.0287 *



Sand % Intercept 63.74 2.54 25.10 0.0000



Location N 3.29 3.59 0.92 0.3645 n.s.



S 15.62 3.59 4.35 0.0001 ***



W 8.25 3.59 2.30 0.0265 *



Silt % Intercept 27.20 2.25 12.11 0.0000



Location N -3.79 3.18 -1.19 0.2391 n.s.



S -12.33 3.18 -3.88 0.0003 ***



W -6.63 3.18 -2.09 0.0426 *



Clay % Intercept 9.06 0.99 9.18 0.0000



Location N 0.50 1.40 0.36 0.7217 n.s.



S -3.28 1.40 -2.35 0.0231 *



W -1.62 1.40 -1.16 0.2528 n.s.



Bulk Density Mg m-3 Intercept 1.49 0.03 45.57 0.0000



Location N -0.12 0.04 -3.20 0.0026 **



S -0.06 0.04 -1.68 0.1009 n.s.



W -0.03 0.04 -0.77 0.4442 n.s.



Year 2018 0.11 0.03 3.38 0.0016 **



2020 0.24 0.03 7.45 0.0000 ***



Moisture content g g-1 Intercept 10.54 0.83 12.68 0.0000



Location N -3.13 0.96 -3.26 0.0022 **



S -2.19 0.96 -2.28 0.0277 *



W -1.52 0.96 -1.59 0.1199 n.s.



Year 2018 -1.97 0.83 -2.37 0.0222 *



2020 -3.58 0.83 -4.31 0.0001 ***
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*
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***
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0.0000

***
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***
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*
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0.0003

***
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Table1

		Table 1



		Soil properties		unit		Farmland soil		Forest soil		df		Sum Squre		Mean Square		F value		P value		Significance

		Kjeldahl nitrogen (N)		g kg-1		1.7 (1.1)		0.9 (0.5)		1		7.02		7.02		7.58		0.0077		**

		Avalable phosphorus (P)		mg kg-1		6.2 (7.7)		2.0 (1.5)		1		218.69		218.69		4.77		0.0328		*

		Avalable posassium (K)		mg kg-1		68.8 (76.8)		11 (3.8)		1		40736.56		40736.56		9.11		0.0037		**

		Organic matter		g kg-1		5.9 (2.7)		14.5 (0.99)		1		896.57		896.57		30.60		0.0000		***

		pH				5.7 (0.6)		5.9 (0.7)		1		0.31		0.31		0.76		0.3859		n.s.

		Electrical conductivity (EC)		mS m-1		5 (6.1)		4 (4.3)		1		3.52		3.52		0.11		0.7443		n.s.

		Cation exchange capacity		cmol (+) kg-1		5.7 (2.2)		8.0 (3.4)		1		105.04		105.04		16.11		0.0002		*

		Sand fraction		%		70.5 (10.4)		69.3 (14.6)		1		18.75		18.75		0.14		0.7085		n.s.

		Silt fraction		%		21.5 (8.80)		19.3 (5.7)		1		57.31		57.31		0.86		0.3565		n.s.

		Clay fraction		%		8.0 (3.63)		11.4 (8.3)		1		141.63		141.63		4.59		0.0362		*

		Bulk density		Mg m-3		1.56 (0.141)		1.24 (0.214)		1		1.19		1.19		45.49		0.0000		***

		Moisture content		g g-1		6.98 (2.909)		5.20 (4.257)		1		37.92		37.92		3.51		0.0657		n.s.





Table2

		Table 2



		Responsible variable		Unit		Expranatory variable		Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept		1.69		0.14		12.17		0.0000

						Forest		-0.76		0.28		-2.75		0.0077		**

		Avalable phosphorus (P)		mg kg-1		Intercept		6.23		0.98		6.37		0.0000

						Forest		-4.27		1.95		-2.18		0.0328		*

		Avalable posassium (K)		mg kg-1		Intercept		68.78		9.65		7.13		0.0000

						Forest		-58.26		19.30		-3.02		0.0037		**

		Organinc matter		g kg-1		Intercept		5.89		0.78		7.54		0.0000

						Forest		8.64		1.56		5.53		0.0000		***

		Cation exchange capacity		cmol (+) kg-1		Intercept		5.04		0.37		13.67		0.0000

						Forest		2.96		0.74		4.01		0.0002		***

		Clay		%		Intercept		7.96		0.80		9.92		0.0000

						Forest		3.44		1.60		2.14		0.0362		*

		Bulk Density		Mg m-3		Intercept		1.56		0.02		66.59		0.0000

						Forest		-0.32		0.05		-6.74		0.0000		***
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		Table 3



		Soil properties		Unit		Expranatory variable		df		Sum Squre		Mean Square		F values		P values		Significance

		Kjeldahl nitrogen (N)		g kg-1		Location		3		4.10		1.37		1.90		0.143		n.s.

						Year		2		19.99		10.00		13.93		0.000		***

		Avalable phosphorus (P)		mg kg-1		Location		3		175.31		58.44		0.97		0.414		n.s.

						Year		2		114.86		57.43		0.96		0.392		n.s.

		Avalable posassium (K)		mg kg-1		Location		3		20731.39		6910.46		1.17		0.331		n.s.

						Year		2		8894.24		4447.12		0.76		0.476		n.s.

		Organinc matter		g kg-1		Location		3		131.56		43.85		12.98		0.000		***

						Year		2		78.71		39.35		11.64		0.000		***

		pH				Location		3		2.58		0.86		2.79		0.052		n.s.

						Year		2		3.15		1.58		5.11		0.010		**

		Electrical conductivity (EC)		mS m-1		Location		3		257.73		85.91		2.88		0.047		*

						Year		2		241.29		120.65		4.04		0.025		*

		Cation exchange capacity		cmol (+) kg-1		Location		3		21.33		7.11		1.45		0.243		n.s.

						Year		2		1.00		0.50		0.10		0.904		n.s.

		Sand fraction		%		Location		3		1660.61		553.54		6.93		0.001		**

						Year		2		52.32		26.16		0.33		0.722		n.s.

		Silt fraction		%		Location		3		972.04		324.01		5.15		0.004		**

						Year		2		20.76		10.38		0.16		0.849		n.s.

		Clay fraction		%		Location		3		105.65		35.22		3.00		0.041		*

						Year		2		19.98		9.99		0.85		0.435		n.s.

		Bulk density		Mg m-3		Location		3		0.10		0.03		3.78		0.017		*

						Year		2		0.48		0.24		27.86		0.000		***

		Moisture content		g g-1		Location		3		62.46		20.82		3.76		0.018		*

						Year		2		103.03		51.52		9.32		0.000		***

						c





Table4

		Table 4



		Responsible variable		Unit		Expranatory variable				Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept				0.11		0.02		5.14		0.0000

						Year		2018		0.05		0.03		1.56		0.1252		n.s.

								2020		0.15		0.03		5.09		0.0000		***

		Organinc matter		g kg-1		Intercept				7.80		0.65		11.99		0.0000

						Location		N		1.91		0.75		2.54		0.0148		*

								S		-2.71		0.75		-3.61		0.0008		***

								W		-0.78		0.75		-1.04		0.3026		n.s.

						Year		2018		-1.41		0.65		-2.16		0.0362		n.s.

								2020		-3.13		0.65		-4.82		0.0000		***

		pH				Intercept				5.99		0.15		40.80		0.0000

						Year		2018		-0.16		0.21		-0.78		0.4383		n.s.

								2020		-0.61		0.21		-2.92		0.0055		**

		EC		mS m-1		Intercept				1.94		1.93		1.00		0.3214

						Location		N		2.92		2.23		1.31		0.1980		n.s.

								S		-1.00		2.23		-0.45		0.6561		n.s.

								W		4.83		2.23		2.17		0.0359		*

						Year		2018		-0.69		1.93		-0.36		0.7236		n.s.

								2020		4.38		1.93		2.27		0.0287		*

		Sand		%		Intercept				63.74		2.54		25.10		0.0000

						Location		N		3.29		3.59		0.92		0.3645		n.s.

								S		15.62		3.59		4.35		0.0001		***

								W		8.25		3.59		2.30		0.0265		*

		Silt		%		Intercept				27.20		2.25		12.11		0.0000

						Location		N		-3.79		3.18		-1.19		0.2391		n.s.

								S		-12.33		3.18		-3.88		0.0003		***

								W		-6.63		3.18		-2.09		0.0426		*

		Clay		%		Intercept				9.06		0.99		9.18		0.0000

						Location		N		0.50		1.40		0.36		0.7217		n.s.

								S		-3.28		1.40		-2.35		0.0231		*

								W		-1.62		1.40		-1.16		0.2528		n.s.

		Bulk Density		Mg m-3		Intercept				1.49		0.03		45.57		0.0000

						Location		N		-0.12		0.04		-3.20		0.0026		**

								S		-0.06		0.04		-1.68		0.1009		n.s.

								W		-0.03		0.04		-0.77		0.4442		n.s.

						Year		2018		0.11		0.03		3.38		0.0016		**

								2020		0.24		0.03		7.45		0.0000		***

		Moisture content		g g-1		Intercept				10.54		0.83		12.68		0.0000

						Location		N		-3.13		0.96		-3.26		0.0022		**

								S		-2.19		0.96		-2.28		0.0277		*

								W		-1.52		0.96		-1.59		0.1199		n.s.

						Year		2018		-1.97		0.83		-2.37		0.0222		*

								2020		-3.58		0.83		-4.31		0.0001		***
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		Table 5

				Paraquat				Glyphosate

				Dry season		Rainny season		Dry season		Rainny season

		Upper stream		n.d.		n.d.		n.d.		n.d.

		Middle stream		n.d.		n.d.		0.5		n.d.

		Lower stream		n.d.		n.d.		n.d.		n.d.

		North_Subplot 1		n.d.		n.d.		n.d.		1.5

		North_Subplot 2		n.d.		n.d.		1.25		n.d.

		North_Subplot 3		n.d.		n.d.		n.d.		5.0

		North_Subplot 4		n.d.		n.d.		n.d.		n.d.

		East_Subplot 5		n.d.		n.d.		n.d.		1.5

		East_Subplot 6		n.d.		n.d.		n.d.		n.d.

		East_Subplot 7		n.d.		n.d.		n.d.		n.d.

		East_Subplot 8		n.d.		n.d.		n.d.		n.d.

		West_Subplot 9		n.d.		n.d.		1.25		n.d.

		West_Subplot 10		n.d.		n.d.		n.d.		1.5

		West_Subplot 11		n.d.		n.d.		n.d.		n.d.

		West_Subplot 12		n.d.		n.d.		n.d.		n.d.

		South_Subplot 13		n.d.		n.d.		n.d.		n.d.

		South_Subplot 14		n.d.		n.d.		n.d.		2.5

		South_Subplot 15		n.d.		n.d.		2.5		n.d.

		South_Subplot 16		n.d.		n.d.		n.d.		n.d.
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Dry season Rainny season Dry season Rainny season



Upper stream n.d. n.d. n.d. n.d.



Middle stream n.d. n.d. 0.5 n.d.



Lower stream n.d. n.d. n.d. n.d.



North_Subplot 1 n.d. n.d. n.d. 1.5



North_Subplot 2 n.d. n.d. 1.3 n.d.



North_Subplot 3 n.d. n.d. n.d. 5.0



North_Subplot 4 n.d. n.d. n.d. n.d.



East_Subplot 5 n.d. n.d. n.d. 1.5



East_Subplot 6 n.d. n.d. n.d. n.d.



East_Subplot 7 n.d. n.d. n.d. n.d.



East_Subplot 8 n.d. n.d. n.d. n.d.



West_Subplot 9 n.d. n.d. 1.3 n.d.



West_Subplot 10 n.d. n.d. n.d. 1.5



West_Subplot 11 n.d. n.d. n.d. n.d.



West_Subplot 12 n.d. n.d. n.d. n.d.



South_Subplot 13 n.d. n.d. n.d. n.d.



South_Subplot 14 n.d. n.d. n.d. 2.5



South_Subplot 15 n.d. n.d. 2.5 n.d.



South_Subplot 16 n.d. n.d. n.d. n.d.



Paraquat Glyphosate
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Table1

		Table 1



		Soil properties		unit		Farmland soil		Forest soil		df		Sum Squre		Mean Square		F value		P value		Significance

		Kjeldahl nitrogen (N)		g kg-1		1.7 (1.1)		0.9 (0.5)		1		7.02		7.02		7.58		0.0077		**

		Avalable phosphorus (P)		mg kg-1		6.2 (7.7)		2.0 (1.5)		1		218.69		218.69		4.77		0.0328		*

		Avalable posassium (K)		mg kg-1		68.8 (76.8)		11 (3.8)		1		40736.56		40736.56		9.11		0.0037		**

		Organic matter		g kg-1		5.9 (2.7)		14.5 (0.99)		1		896.57		896.57		30.60		0.0000		***

		pH				5.7 (0.6)		5.9 (0.7)		1		0.31		0.31		0.76		0.3859		n.s.

		Electrical conductivity (EC)		mS m-1		5 (6.1)		4 (4.3)		1		3.52		3.52		0.11		0.7443		n.s.

		Cation exchange capacity		cmol (+) kg-1		5.7 (2.2)		8.0 (3.4)		1		105.04		105.04		16.11		0.0002		*

		Sand fraction		%		70.5 (10.4)		69.3 (14.6)		1		18.75		18.75		0.14		0.7085		n.s.

		Silt fraction		%		21.5 (8.80)		19.3 (5.7)		1		57.31		57.31		0.86		0.3565		n.s.

		Clay fraction		%		8.0 (3.63)		11.4 (8.3)		1		141.63		141.63		4.59		0.0362		*

		Bulk density		Mg m-3		1.56 (0.141)		1.24 (0.214)		1		1.19		1.19		45.49		0.0000		***

		Moisture content		g g-1		6.98 (2.909)		5.20 (4.257)		1		37.92		37.92		3.51		0.0657		n.s.





Table2

		Table 2



		Responsible variable		Unit		Expranatory variable		Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept		1.69		0.14		12.17		0.0000

						Forest		-0.76		0.28		-2.75		0.0077		**

		Avalable phosphorus (P)		mg kg-1		Intercept		6.23		0.98		6.37		0.0000

						Forest		-4.27		1.95		-2.18		0.0328		*

		Avalable posassium (K)		mg kg-1		Intercept		68.78		9.65		7.13		0.0000

						Forest		-58.26		19.30		-3.02		0.0037		**

		Organinc matter		g kg-1		Intercept		5.89		0.78		7.54		0.0000

						Forest		8.64		1.56		5.53		0.0000		***

		Cation exchange capacity		cmol (+) kg-1		Intercept		5.04		0.37		13.67		0.0000

						Forest		2.96		0.74		4.01		0.0002		***

		Clay		%		Intercept		7.96		0.80		9.92		0.0000

						Forest		3.44		1.60		2.14		0.0362		*

		Bulk Density		Mg m-3		Intercept		1.56		0.02		66.59		0.0000

						Forest		-0.32		0.05		-6.74		0.0000		***





Table3

		Table 3



		Soil properties		Unit		Expranatory variable		df		Sum Squre		Mean Square		F values		P values		Significance

		Kjeldahl nitrogen (N)		g kg-1		Location		3		4.10		1.37		1.90		0.143		n.s.

						Year		2		19.99		10.00		13.93		0.000		***

		Avalable phosphorus (P)		mg kg-1		Location		3		175.31		58.44		0.97		0.414		n.s.

						Year		2		114.86		57.43		0.96		0.392		n.s.

		Avalable posassium (K)		mg kg-1		Location		3		20731.39		6910.46		1.17		0.331		n.s.

						Year		2		8894.24		4447.12		0.76		0.476		n.s.

		Organinc matter		g kg-1		Location		3		131.56		43.85		12.98		0.000		***

						Year		2		78.71		39.35		11.64		0.000		***

		pH				Location		3		2.58		0.86		2.79		0.052		n.s.

						Year		2		3.15		1.58		5.11		0.010		**

		Electrical conductivity (EC)		mS m-1		Location		3		257.73		85.91		2.88		0.047		*

						Year		2		241.29		120.65		4.04		0.025		*

		Cation exchange capacity		cmol (+) kg-1		Location		3		21.33		7.11		1.45		0.243		n.s.

						Year		2		1.00		0.50		0.10		0.904		n.s.

		Sand fraction		%		Location		3		1660.61		553.54		6.93		0.001		**

						Year		2		52.32		26.16		0.33		0.722		n.s.

		Silt fraction		%		Location		3		972.04		324.01		5.15		0.004		**

						Year		2		20.76		10.38		0.16		0.849		n.s.

		Clay fraction		%		Location		3		105.65		35.22		3.00		0.041		*

						Year		2		19.98		9.99		0.85		0.435		n.s.

		Bulk density		Mg m-3		Location		3		0.10		0.03		3.78		0.017		*

						Year		2		0.48		0.24		27.86		0.000		***

		Moisture content		g g-1		Location		3		62.46		20.82		3.76		0.018		*

						Year		2		103.03		51.52		9.32		0.000		***

						c





Table4

		Table 4



		Responsible variable		Unit		Expranatory variable				Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept				0.11		0.02		5.14		0.0000

						Year		2018		0.05		0.03		1.56		0.1252		n.s.

								2020		0.15		0.03		5.09		0.0000		***

		Organinc matter		g kg-1		Intercept				7.80		0.65		11.99		0.0000

						Location		N		1.91		0.75		2.54		0.0148		*

								S		-2.71		0.75		-3.61		0.0008		***

								W		-0.78		0.75		-1.04		0.3026		n.s.

						Year		2018		-1.41		0.65		-2.16		0.0362		n.s.

								2020		-3.13		0.65		-4.82		0.0000		***

		pH				Intercept				5.99		0.15		40.80		0.0000

						Year		2018		-0.16		0.21		-0.78		0.4383		n.s.

								2020		-0.61		0.21		-2.92		0.0055		**

		EC		mS m-1		Intercept				1.94		1.93		1.00		0.3214

						Location		N		2.92		2.23		1.31		0.1980		n.s.

								S		-1.00		2.23		-0.45		0.6561		n.s.

								W		4.83		2.23		2.17		0.0359		*

						Year		2018		-0.69		1.93		-0.36		0.7236		n.s.

								2020		4.38		1.93		2.27		0.0287		*

		Sand		%		Intercept				63.74		2.54		25.10		0.0000

						Location		N		3.29		3.59		0.92		0.3645		n.s.

								S		15.62		3.59		4.35		0.0001		***

								W		8.25		3.59		2.30		0.0265		*

		Silt		%		Intercept				27.20		2.25		12.11		0.0000

						Location		N		-3.79		3.18		-1.19		0.2391		n.s.

								S		-12.33		3.18		-3.88		0.0003		***

								W		-6.63		3.18		-2.09		0.0426		*

		Clay		%		Intercept				9.06		0.99		9.18		0.0000

						Location		N		0.50		1.40		0.36		0.7217		n.s.

								S		-3.28		1.40		-2.35		0.0231		*

								W		-1.62		1.40		-1.16		0.2528		n.s.

		Bulk Density		Mg m-3		Intercept				1.49		0.03		45.57		0.0000

						Location		N		-0.12		0.04		-3.20		0.0026		**

								S		-0.06		0.04		-1.68		0.1009		n.s.

								W		-0.03		0.04		-0.77		0.4442		n.s.

						Year		2018		0.11		0.03		3.38		0.0016		**

								2020		0.24		0.03		7.45		0.0000		***

		Moisture content		g g-1		Intercept				10.54		0.83		12.68		0.0000

						Location		N		-3.13		0.96		-3.26		0.0022		**

								S		-2.19		0.96		-2.28		0.0277		*

								W		-1.52		0.96		-1.59		0.1199		n.s.

						Year		2018		-1.97		0.83		-2.37		0.0222		*

								2020		-3.58		0.83		-4.31		0.0001		***





Table5

		Table 5

				Paraquat				Glyphosate

				Dry season		Rainny season		Dry season		Rainny season

		Upper stream		n.d.		n.d.		n.d.		n.d.

		Middle stream		n.d.		n.d.		0.5		n.d.

		Lower stream		n.d.		n.d.		n.d.		n.d.

		North_Subplot 1		n.d.		n.d.		n.d.		1.5

		North_Subplot 2		n.d.		n.d.		1.3		n.d.

		North_Subplot 3		n.d.		n.d.		n.d.		5.0

		North_Subplot 4		n.d.		n.d.		n.d.		n.d.

		East_Subplot 5		n.d.		n.d.		n.d.		1.5

		East_Subplot 6		n.d.		n.d.		n.d.		n.d.

		East_Subplot 7		n.d.		n.d.		n.d.		n.d.

		East_Subplot 8		n.d.		n.d.		n.d.		n.d.

		West_Subplot 9		n.d.		n.d.		1.3		n.d.

		West_Subplot 10		n.d.		n.d.		n.d.		1.5

		West_Subplot 11		n.d.		n.d.		n.d.		n.d.

		West_Subplot 12		n.d.		n.d.		n.d.		n.d.

		South_Subplot 13		n.d.		n.d.		n.d.		n.d.

		South_Subplot 14		n.d.		n.d.		n.d.		2.5

		South_Subplot 15		n.d.		n.d.		2.5		n.d.

		South_Subplot 16		n.d.		n.d.		n.d.		n.d.
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Soil properties unit Farmland soil Forest soil df Sum Squre Mean Square F  value P  value Significance



Kjeldahl nitrogen (N) g kg-1 1.7 (1.1) 0.9 (0.5) 1 7.02 7.02 7.58 0.0077 **



Avalable phosphorus (P) mg kg-1 6.2 (7.7) 2.0 (1.5) 1 218.69 218.69 4.77 0.0328 *



Avalable posassium (K) mg kg-1 68.8 (76.8) 11 (3.8) 1 40736.56 40736.56 9.11 0.0037 **



Organic matter g kg-1 5.9 (2.7) 14.5 (0.99) 1 896.57 896.57 30.60 0.0000 ***



pH 5.7 (0.6) 5.9 (0.7) 1 0.31 0.31 0.76 0.3859 n.s.



Electrical conductivity (EC) mS m-1 5 (6.1) 4 (4.3) 1 3.52 3.52 0.11 0.7443 n.s.



Cation exchange capacity cmol (+) kg-1 5.7 (2.2) 8.0 (3.4) 1 105.04 105.04 16.11 0.0002 *



Sand fraction % 70.5 (10.4) 69.3 (14.6) 1 18.75 18.75 0.14 0.7085 n.s.



Silt fraction % 21.5 (8.80) 19.3 (5.7) 1 57.31 57.31 0.86 0.3565 n.s.



Clay fraction % 8.0 (3.63) 11.4 (8.3) 1 141.63 141.63 4.59 0.0362 *



Bulk density Mg m-3 1.56 (0.141) 1.24 (0.214) 1 1.19 1.19 45.49 0.0000 ***



Moisture content g g-1 6.98 (2.909) 5.20 (4.257) 1 37.92 37.92 3.51 0.0657 n.s.










Soil properties unit Farmland soil Forest soil df Sum Squre Mean Square

F

 value

P

 value Significance

Kjeldahl nitrogen (N)

g kg

-1

1.7 (1.1) 0.9 (0.5) 1 7.02 7.02 7.58

0.0077

**

Avalable phosphorus (P)

mg kg

-1

6.2 (7.7) 2.0 (1.5) 1 218.69 218.69 4.77

0.0328

*

Avalable posassium (K)

mg kg

-1

68.8 (76.8) 11 (3.8) 1 40736.56 40736.56 9.11

0.0037

**

Organic matter

g kg

-1

5.9 (2.7) 14.5 (0.99) 1 896.57 896.57 30.60

0.0000

***

pH 5.7 (0.6) 5.9 (0.7) 1 0.31 0.31 0.76 0.3859 n.s.

Electrical conductivity (EC)

mS m

-1

5 (6.1) 4 (4.3) 1 3.52 3.52 0.11 0.7443 n.s.

Cation exchange capacity

cmol (+) kg

-1

5.7 (2.2) 8.0 (3.4) 1 105.04 105.04 16.11

0.0002

*

Sand fraction % 70.5 (10.4) 69.3 (14.6) 1 18.75 18.75 0.14 0.7085 n.s.

Silt fraction % 21.5 (8.80) 19.3 (5.7) 1 57.31 57.31 0.86 0.3565 n.s.

Clay fraction % 8.0 (3.63) 11.4 (8.3) 1 141.63 141.63 4.59

0.0362

*

Bulk density

Mg m

-3

1.56 (0.141) 1.24 (0.214) 1 1.19 1.19 45.49

0.0000

***

Moisture content

g g

-1

6.98 (2.909) 5.20 (4.257) 1 37.92 37.92 3.51 0.0657 n.s.
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Table1

		Table 1



		Soil properties		unit		Farmland soil		Forest soil		df		Sum Squre		Mean Square		F value		P value		Significance

		Kjeldahl nitrogen (N)		g kg-1		1.7 (1.1)		0.9 (0.5)		1		7.02		7.02		7.58		0.0077		**

		Avalable phosphorus (P)		mg kg-1		6.2 (7.7)		2.0 (1.5)		1		218.69		218.69		4.77		0.0328		*

		Avalable posassium (K)		mg kg-1		68.8 (76.8)		11 (3.8)		1		40736.56		40736.56		9.11		0.0037		**

		Organic matter		g kg-1		5.9 (2.7)		14.5 (0.99)		1		896.57		896.57		30.60		0.0000		***

		pH				5.7 (0.6)		5.9 (0.7)		1		0.31		0.31		0.76		0.3859		n.s.

		Electrical conductivity (EC)		mS m-1		5 (6.1)		4 (4.3)		1		3.52		3.52		0.11		0.7443		n.s.

		Cation exchange capacity		cmol (+) kg-1		5.7 (2.2)		8.0 (3.4)		1		105.04		105.04		16.11		0.0002		*

		Sand fraction		%		70.5 (10.4)		69.3 (14.6)		1		18.75		18.75		0.14		0.7085		n.s.

		Silt fraction		%		21.5 (8.80)		19.3 (5.7)		1		57.31		57.31		0.86		0.3565		n.s.

		Clay fraction		%		8.0 (3.63)		11.4 (8.3)		1		141.63		141.63		4.59		0.0362		*

		Bulk density		Mg m-3		1.56 (0.141)		1.24 (0.214)		1		1.19		1.19		45.49		0.0000		***

		Moisture content		g g-1		6.98 (2.909)		5.20 (4.257)		1		37.92		37.92		3.51		0.0657		n.s.





Table2

		Table 2



		Responsible variable		Unit		Expranatory variable		Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept		1.69		0.14		12.17		0.0000

						Forest		-0.76		0.28		-2.75		0.0077		**

		Avalable phosphorus (P)		mg kg-1		Intercept		6.23		0.98		6.37		0.0000

						Forest		-4.27		1.95		-2.18		0.0328		*

		Avalable posassium (K)		mg kg-1		Intercept		68.78		9.65		7.13		0.0000

						Forest		-58.26		19.30		-3.02		0.0037		**

		Organinc matter		g kg-1		Intercept		5.89		0.78		7.54		0.0000

						Forest		8.64		1.56		5.53		0.0000		***

		Cation exchange capacity		cmol (+) kg-1		Intercept		5.04		0.37		13.67		0.0000

						Forest		2.96		0.74		4.01		0.0002		***

		Clay		%		Intercept		7.96		0.80		9.92		0.0000

						Forest		3.44		1.60		2.14		0.0362		*

		Bulk Density		Mg m-3		Intercept		1.56		0.02		66.59		0.0000

						Forest		-0.32		0.05		-6.74		0.0000		***





Table3

		Table 3



		Soil properties		Unit		Expranatory variable		df		Sum Squre		Mean Square		F values		P values		Significance

		Kjeldahl nitrogen (N)		g kg-1		Location		3		4.10		1.37		1.90		0.143		n.s.

						Year		2		19.99		10.00		13.93		0.000		***

		Avalable phosphorus (P)		mg kg-1		Location		3		175.31		58.44		0.97		0.414		n.s.

						Year		2		114.86		57.43		0.96		0.392		n.s.

		Avalable posassium (K)		mg kg-1		Location		3		20731.39		6910.46		1.17		0.331		n.s.

						Year		2		8894.24		4447.12		0.76		0.476		n.s.

		Organinc matter		g kg-1		Location		3		131.56		43.85		12.98		0.000		***

						Year		2		78.71		39.35		11.64		0.000		***

		pH				Location		3		2.58		0.86		2.79		0.052		n.s.

						Year		2		3.15		1.58		5.11		0.010		**

		Electrical conductivity (EC)		mS m-1		Location		3		257.73		85.91		2.88		0.047		*

						Year		2		241.29		120.65		4.04		0.025		*

		Cation exchange capacity		cmol (+) kg-1		Location		3		21.33		7.11		1.45		0.243		n.s.

						Year		2		1.00		0.50		0.10		0.904		n.s.

		Sand fraction		%		Location		3		1660.61		553.54		6.93		0.001		**

						Year		2		52.32		26.16		0.33		0.722		n.s.

		Silt fraction		%		Location		3		972.04		324.01		5.15		0.004		**

						Year		2		20.76		10.38		0.16		0.849		n.s.

		Clay fraction		%		Location		3		105.65		35.22		3.00		0.041		*

						Year		2		19.98		9.99		0.85		0.435		n.s.

		Bulk density		Mg m-3		Location		3		0.10		0.03		3.78		0.017		*

						Year		2		0.48		0.24		27.86		0.000		***

		Moisture content		g g-1		Location		3		62.46		20.82		3.76		0.018		*

						Year		2		103.03		51.52		9.32		0.000		***

						c





Table4

		Table 4



		Responsible variable		Unit		Expranatory variable				Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept				0.11		0.02		5.14		0.0000

						Year		2018		0.05		0.03		1.56		0.1252		n.s.

								2020		0.15		0.03		5.09		0.0000		***

		Organinc matter		g kg-1		Intercept				7.80		0.65		11.99		0.0000

						Location		N		1.91		0.75		2.54		0.0148		*

								S		-2.71		0.75		-3.61		0.0008		***

								W		-0.78		0.75		-1.04		0.3026		n.s.

						Year		2018		-1.41		0.65		-2.16		0.0362		n.s.

								2020		-3.13		0.65		-4.82		0.0000		***

		pH				Intercept				5.99		0.15		40.80		0.0000

						Year		2018		-0.16		0.21		-0.78		0.4383		n.s.

								2020		-0.61		0.21		-2.92		0.0055		**

		EC		mS m-1		Intercept				1.94		1.93		1.00		0.3214

						Location		N		2.92		2.23		1.31		0.1980		n.s.

								S		-1.00		2.23		-0.45		0.6561		n.s.

								W		4.83		2.23		2.17		0.0359		*

						Year		2018		-0.69		1.93		-0.36		0.7236		n.s.

								2020		4.38		1.93		2.27		0.0287		*

		Sand		%		Intercept				63.74		2.54		25.10		0.0000

						Location		N		3.29		3.59		0.92		0.3645		n.s.

								S		15.62		3.59		4.35		0.0001		***

								W		8.25		3.59		2.30		0.0265		*

		Silt		%		Intercept				27.20		2.25		12.11		0.0000

						Location		N		-3.79		3.18		-1.19		0.2391		n.s.

								S		-12.33		3.18		-3.88		0.0003		***

								W		-6.63		3.18		-2.09		0.0426		*

		Clay		%		Intercept				9.06		0.99		9.18		0.0000

						Location		N		0.50		1.40		0.36		0.7217		n.s.

								S		-3.28		1.40		-2.35		0.0231		*

								W		-1.62		1.40		-1.16		0.2528		n.s.

		Bulk Density		Mg m-3		Intercept				1.49		0.03		45.57		0.0000

						Location		N		-0.12		0.04		-3.20		0.0026		**

								S		-0.06		0.04		-1.68		0.1009		n.s.

								W		-0.03		0.04		-0.77		0.4442		n.s.

						Year		2018		0.11		0.03		3.38		0.0016		**

								2020		0.24		0.03		7.45		0.0000		***

		Moisture content		g g-1		Intercept				10.54		0.83		12.68		0.0000

						Location		N		-3.13		0.96		-3.26		0.0022		**

								S		-2.19		0.96		-2.28		0.0277		*

								W		-1.52		0.96		-1.59		0.1199		n.s.

						Year		2018		-1.97		0.83		-2.37		0.0222		*

								2020		-3.58		0.83		-4.31		0.0001		***





Table5

		Table 5

				Paraquat				Glyphosate

				Dry season		Rainny season		Dry season		Rainny season

		Upper stream		n.d.		n.d.		n.d.		n.d.

		Middle stream		n.d.		n.d.		0.5		n.d.

		Lower stream		n.d.		n.d.		n.d.		n.d.

		North_Subplot 1		n.d.		n.d.		n.d.		1.5

		North_Subplot 2		n.d.		n.d.		1.25		n.d.

		North_Subplot 3		n.d.		n.d.		n.d.		5.0

		North_Subplot 4		n.d.		n.d.		n.d.		n.d.

		East_Subplot 5		n.d.		n.d.		n.d.		1.5

		East_Subplot 6		n.d.		n.d.		n.d.		n.d.

		East_Subplot 7		n.d.		n.d.		n.d.		n.d.

		East_Subplot 8		n.d.		n.d.		n.d.		n.d.

		West_Subplot 9		n.d.		n.d.		1.25		n.d.

		West_Subplot 10		n.d.		n.d.		n.d.		1.5

		West_Subplot 11		n.d.		n.d.		n.d.		n.d.

		West_Subplot 12		n.d.		n.d.		n.d.		n.d.

		South_Subplot 13		n.d.		n.d.		n.d.		n.d.

		South_Subplot 14		n.d.		n.d.		n.d.		2.5

		South_Subplot 15		n.d.		n.d.		2.5		n.d.

		South_Subplot 16		n.d.		n.d.		n.d.		n.d.
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Responsible variable Unit Expranatory variable Estimated 1 S.D. T  values P  values Significance



Kjeldahl N g kg-1 Intercept 1.69 0.14 12.17 0.0000
Forest -0.76 0.28 -2.75 0.0077 **



Avalable phosphorus (P) mg kg-1 Intercept 6.23 0.98 6.37 0.0000



Forest -4.27 1.95 -2.18 0.0328 *



Avalable posassium (K) mg kg-1 Intercept 68.78 9.65 7.13 0.0000
Forest -58.26 19.30 -3.02 0.0037 **



Organinc matter g kg-1 Intercept 5.89 0.78 7.54 0.0000
Forest 8.64 1.56 5.53 0.0000 ***



Cation exchange capacity cmol (+) kg-1 Intercept 5.04 0.37 13.67 0.0000



Forest 2.96 0.74 4.01 0.0002 ***



Clay % Intercept 7.96 0.80 9.92 0.0000
Forest 3.44 1.60 2.14 0.0362 *



Bulk Density Mg m-3 Intercept 1.56 0.02 66.59 0.0000
Forest -0.32 0.05 -6.74 0.0000 ***










Responsible variable Unit Expranatory variable Estimated 1 S.D.

T

 values

P

 values Significance

Kjeldahl N

g kg

-1

Intercept

1.69 0.14 12.17 0.0000

Forest

-0.76 0.28 -2.75 0.0077

**

Avalable phosphorus (P)

mg kg

-1

Intercept 6.23 0.98 6.37 0.0000

Forest -4.27 1.95 -2.18 0.0328

*

Avalable posassium (K)

mg kg

-1

Intercept

68.78 9.65 7.13 0.0000

Forest

-58.26 19.30 -3.02 0.0037

**

Organinc matter

g kg

-1

Intercept

5.89 0.78 7.54 0.0000

Forest

8.64 1.56 5.53 0.0000

***

Cation exchange capacity

cmol (+) kg

-1

Intercept 5.04 0.37 13.67 0.0000

Forest 2.96 0.74 4.01 0.0002

***

Clay % Intercept

7.96 0.80 9.92 0.0000

Forest

3.44 1.60 2.14 0.0362

*

Bulk Density

Mg m

-3

Intercept

1.56 0.02 66.59 0.0000

Forest

-0.32 0.05 -6.74 0.0000

***
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Table1

		Table 1



		Soil properties		unit		Farmland soil		Forest soil		df		Sum Squre		Mean Square		F value		P value		Significance

		Kjeldahl nitrogen (N)		g kg-1		1.7 (1.1)		0.9 (0.5)		1		7.02		7.02		7.58		0.0077		**

		Avalable phosphorus (P)		mg kg-1		6.2 (7.7)		2.0 (1.5)		1		218.69		218.69		4.77		0.0328		*

		Avalable posassium (K)		mg kg-1		68.8 (76.8)		11 (3.8)		1		40736.56		40736.56		9.11		0.0037		**

		Organic matter		g kg-1		5.9 (2.7)		14.5 (0.99)		1		896.57		896.57		30.60		0.0000		***

		pH				5.7 (0.6)		5.9 (0.7)		1		0.31		0.31		0.76		0.3859		n.s.

		Electrical conductivity (EC)		mS m-1		5 (6.1)		4 (4.3)		1		3.52		3.52		0.11		0.7443		n.s.

		Cation exchange capacity		cmol (+) kg-1		5.7 (2.2)		8.0 (3.4)		1		105.04		105.04		16.11		0.0002		*

		Sand fraction		%		70.5 (10.4)		69.3 (14.6)		1		18.75		18.75		0.14		0.7085		n.s.

		Silt fraction		%		21.5 (8.80)		19.3 (5.7)		1		57.31		57.31		0.86		0.3565		n.s.

		Clay fraction		%		8.0 (3.63)		11.4 (8.3)		1		141.63		141.63		4.59		0.0362		*

		Bulk density		Mg m-3		1.56 (0.141)		1.24 (0.214)		1		1.19		1.19		45.49		0.0000		***

		Moisture content		g g-1		6.98 (2.909)		5.20 (4.257)		1		37.92		37.92		3.51		0.0657		n.s.





Table2

		Table 2



		Responsible variable		Unit		Expranatory variable		Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept		1.69		0.14		12.17		0.0000

						Forest		-0.76		0.28		-2.75		0.0077		**

		Avalable phosphorus (P)		mg kg-1		Intercept		6.23		0.98		6.37		0.0000

						Forest		-4.27		1.95		-2.18		0.0328		*

		Avalable posassium (K)		mg kg-1		Intercept		68.78		9.65		7.13		0.0000

						Forest		-58.26		19.30		-3.02		0.0037		**

		Organinc matter		g kg-1		Intercept		5.89		0.78		7.54		0.0000

						Forest		8.64		1.56		5.53		0.0000		***

		Cation exchange capacity		cmol (+) kg-1		Intercept		5.04		0.37		13.67		0.0000

						Forest		2.96		0.74		4.01		0.0002		***

		Clay		%		Intercept		7.96		0.80		9.92		0.0000

						Forest		3.44		1.60		2.14		0.0362		*

		Bulk Density		Mg m-3		Intercept		1.56		0.02		66.59		0.0000

						Forest		-0.32		0.05		-6.74		0.0000		***





Table3

		Table 3



		Soil properties		Unit		Expranatory variable		df		Sum Squre		Mean Square		F values		P values		Significance

		Kjeldahl nitrogen (N)		g kg-1		Location		3		4.10		1.37		1.90		0.143		n.s.

						Year		2		19.99		10.00		13.93		0.000		***

		Avalable phosphorus (P)		mg kg-1		Location		3		175.31		58.44		0.97		0.414		n.s.

						Year		2		114.86		57.43		0.96		0.392		n.s.

		Avalable posassium (K)		mg kg-1		Location		3		20731.39		6910.46		1.17		0.331		n.s.

						Year		2		8894.24		4447.12		0.76		0.476		n.s.

		Organinc matter		g kg-1		Location		3		131.56		43.85		12.98		0.000		***

						Year		2		78.71		39.35		11.64		0.000		***

		pH				Location		3		2.58		0.86		2.79		0.052		n.s.

						Year		2		3.15		1.58		5.11		0.010		**

		Electrical conductivity (EC)		mS m-1		Location		3		257.73		85.91		2.88		0.047		*

						Year		2		241.29		120.65		4.04		0.025		*

		Cation exchange capacity		cmol (+) kg-1		Location		3		21.33		7.11		1.45		0.243		n.s.

						Year		2		1.00		0.50		0.10		0.904		n.s.

		Sand fraction		%		Location		3		1660.61		553.54		6.93		0.001		**

						Year		2		52.32		26.16		0.33		0.722		n.s.

		Silt fraction		%		Location		3		972.04		324.01		5.15		0.004		**

						Year		2		20.76		10.38		0.16		0.849		n.s.

		Clay fraction		%		Location		3		105.65		35.22		3.00		0.041		*

						Year		2		19.98		9.99		0.85		0.435		n.s.

		Bulk density		Mg m-3		Location		3		0.10		0.03		3.78		0.017		*

						Year		2		0.48		0.24		27.86		0.000		***

		Moisture content		g g-1		Location		3		62.46		20.82		3.76		0.018		*

						Year		2		103.03		51.52		9.32		0.000		***

						c





Table4

		Table 4



		Responsible variable		Unit		Expranatory variable				Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept				0.11		0.02		5.14		0.0000

						Year		2018		0.05		0.03		1.56		0.1252		n.s.

								2020		0.15		0.03		5.09		0.0000		***

		Organinc matter		g kg-1		Intercept				7.80		0.65		11.99		0.0000

						Location		N		1.91		0.75		2.54		0.0148		*

								S		-2.71		0.75		-3.61		0.0008		***

								W		-0.78		0.75		-1.04		0.3026		n.s.

						Year		2018		-1.41		0.65		-2.16		0.0362		n.s.

								2020		-3.13		0.65		-4.82		0.0000		***

		pH				Intercept				5.99		0.15		40.80		0.0000

						Year		2018		-0.16		0.21		-0.78		0.4383		n.s.

								2020		-0.61		0.21		-2.92		0.0055		**

		EC		mS m-1		Intercept				1.94		1.93		1.00		0.3214

						Location		N		2.92		2.23		1.31		0.1980		n.s.

								S		-1.00		2.23		-0.45		0.6561		n.s.

								W		4.83		2.23		2.17		0.0359		*

						Year		2018		-0.69		1.93		-0.36		0.7236		n.s.

								2020		4.38		1.93		2.27		0.0287		*

		Sand		%		Intercept				63.74		2.54		25.10		0.0000

						Location		N		3.29		3.59		0.92		0.3645		n.s.

								S		15.62		3.59		4.35		0.0001		***

								W		8.25		3.59		2.30		0.0265		*

		Silt		%		Intercept				27.20		2.25		12.11		0.0000

						Location		N		-3.79		3.18		-1.19		0.2391		n.s.

								S		-12.33		3.18		-3.88		0.0003		***

								W		-6.63		3.18		-2.09		0.0426		*

		Clay		%		Intercept				9.06		0.99		9.18		0.0000

						Location		N		0.50		1.40		0.36		0.7217		n.s.

								S		-3.28		1.40		-2.35		0.0231		*

								W		-1.62		1.40		-1.16		0.2528		n.s.

		Bulk Density		Mg m-3		Intercept				1.49		0.03		45.57		0.0000

						Location		N		-0.12		0.04		-3.20		0.0026		**

								S		-0.06		0.04		-1.68		0.1009		n.s.

								W		-0.03		0.04		-0.77		0.4442		n.s.

						Year		2018		0.11		0.03		3.38		0.0016		**

								2020		0.24		0.03		7.45		0.0000		***

		Moisture content		g g-1		Intercept				10.54		0.83		12.68		0.0000

						Location		N		-3.13		0.96		-3.26		0.0022		**

								S		-2.19		0.96		-2.28		0.0277		*

								W		-1.52		0.96		-1.59		0.1199		n.s.

						Year		2018		-1.97		0.83		-2.37		0.0222		*

								2020		-3.58		0.83		-4.31		0.0001		***





Table5

		Table 5

				Paraquat				Glyphosate

				Dry season		Rainny season		Dry season		Rainny season

		Upper stream		n.d.		n.d.		n.d.		n.d.

		Middle stream		n.d.		n.d.		0.5		n.d.

		Lower stream		n.d.		n.d.		n.d.		n.d.

		North_Subplot 1		n.d.		n.d.		n.d.		1.5

		North_Subplot 2		n.d.		n.d.		1.25		n.d.

		North_Subplot 3		n.d.		n.d.		n.d.		5.0

		North_Subplot 4		n.d.		n.d.		n.d.		n.d.

		East_Subplot 5		n.d.		n.d.		n.d.		1.5

		East_Subplot 6		n.d.		n.d.		n.d.		n.d.

		East_Subplot 7		n.d.		n.d.		n.d.		n.d.

		East_Subplot 8		n.d.		n.d.		n.d.		n.d.

		West_Subplot 9		n.d.		n.d.		1.25		n.d.

		West_Subplot 10		n.d.		n.d.		n.d.		1.5

		West_Subplot 11		n.d.		n.d.		n.d.		n.d.

		West_Subplot 12		n.d.		n.d.		n.d.		n.d.

		South_Subplot 13		n.d.		n.d.		n.d.		n.d.

		South_Subplot 14		n.d.		n.d.		n.d.		2.5

		South_Subplot 15		n.d.		n.d.		2.5		n.d.

		South_Subplot 16		n.d.		n.d.		n.d.		n.d.
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Soil properties Unit Expranatory variable df Sum Squre Mean Square F  values P  values Significance



Kjeldahl nitrogen (N) g kg-1 Location 3 4.10 1.37 1.90 0.143 n.s.



Year 2 19.99 10.00 13.93 0.000 ***



Avalable phosphorus (P) mg kg-1 Location 3 175.31 58.44 0.97 0.414 n.s.



Year 2 114.86 57.43 0.96 0.392 n.s.



Avalable posassium (K) mg kg-1 Location 3 20731.39 6910.46 1.17 0.331 n.s.



Year 2 8894.24 4447.12 0.76 0.476 n.s.



Organinc matter g kg-1 Location 3 131.56 43.85 12.98 0.000 ***



Year 2 78.71 39.35 11.64 0.000 ***



pH Location 3 2.58 0.86 2.79 0.052 n.s.



Year 2 3.15 1.58 5.11 0.010 **



Electrical conductivity (EC) mS m-1 Location 3 257.73 85.91 2.88 0.047 *



Year 2 241.29 120.65 4.04 0.025 *



Cation exchange capacity cmol (+) kg-1 Location 3 21.33 7.11 1.45 0.243 n.s.



Year 2 1.00 0.50 0.10 0.904 n.s.



Sand fraction % Location 3 1660.61 553.54 6.93 0.001 **



Year 2 52.32 26.16 0.33 0.722 n.s.



Silt fraction % Location 3 972.04 324.01 5.15 0.004 **



Year 2 20.76 10.38 0.16 0.849 n.s.



Clay fraction % Location 3 105.65 35.22 3.00 0.041 *



Year 2 19.98 9.99 0.85 0.435 n.s.



Bulk density Mg m-3 Location 3 0.10 0.03 3.78 0.017 *



Year 2 0.48 0.24 27.86 0.000 ***



Moisture content g g-1 Location 3 62.46 20.82 3.76 0.018 *



Year 2 103.03 51.52 9.32 0.000 ***










Soil properties Unit Expranatory variable df Sum Squre Mean Square

F

 values

P

 values Significance

Kjeldahl nitrogen (N)

g kg

-1

Location 3 4.10 1.37 1.90 0.143 n.s.

Year 2 19.99 10.00 13.93

0.000

***

Avalable phosphorus (P)

mg kg

-1

Location 3 175.31 58.44 0.97 0.414 n.s.

Year 2 114.86 57.43 0.96 0.392 n.s.

Avalable posassium (K)

mg kg

-1

Location 3 20731.39 6910.46 1.17 0.331 n.s.

Year 2 8894.24 4447.12 0.76 0.476 n.s.

Organinc matter

g kg

-1

Location 3 131.56 43.85 12.98

0.000

***

Year 2 78.71 39.35 11.64

0.000

***

pH Location 3 2.58 0.86 2.79 0.052 n.s.

Year 2 3.15 1.58 5.11

0.010

**

Electrical conductivity (EC)

mS m

-1

Location 3 257.73 85.91 2.88

0.047

*

Year 2 241.29 120.65 4.04

0.025

*

Cation exchange capacity

cmol (+) kg

-1

Location 3 21.33 7.11 1.45 0.243 n.s.

Year 2 1.00 0.50 0.10 0.904 n.s.

Sand fraction % Location 3 1660.61 553.54 6.93

0.001

**

Year 2 52.32 26.16 0.33 0.722 n.s.

Silt fraction % Location 3 972.04 324.01 5.15

0.004

**

Year 2 20.76 10.38 0.16 0.849 n.s.

Clay fraction % Location 3 105.65 35.22 3.00

0.041

*

Year 2 19.98 9.99 0.85 0.435 n.s.

Bulk density

Mg m

-3

Location 3 0.10 0.03 3.78

0.017

*

Year 2 0.48 0.24 27.86

0.000

***

Moisture content

g g

-1

Location 3 62.46 20.82 3.76

0.018

*

Year 2 103.03 51.52 9.32

0.000

***
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Table1

		Table 1



		Soil properties		unit		Farmland soil		Forest soil		df		Sum Squre		Mean Square		F value		P value		Significance

		Kjeldahl nitrogen (N)		g kg-1		1.7 (1.1)		0.9 (0.5)		1		7.02		7.02		7.58		0.0077		**

		Avalable phosphorus (P)		mg kg-1		6.2 (7.7)		2.0 (1.5)		1		218.69		218.69		4.77		0.0328		*

		Avalable posassium (K)		mg kg-1		68.8 (76.8)		11 (3.8)		1		40736.56		40736.56		9.11		0.0037		**

		Organic matter		g kg-1		5.9 (2.7)		14.5 (0.99)		1		896.57		896.57		30.60		0.0000		***

		pH				5.7 (0.6)		5.9 (0.7)		1		0.31		0.31		0.76		0.3859		n.s.

		Electrical conductivity (EC)		mS m-1		5 (6.1)		4 (4.3)		1		3.52		3.52		0.11		0.7443		n.s.

		Cation exchange capacity		cmol (+) kg-1		5.7 (2.2)		8.0 (3.4)		1		105.04		105.04		16.11		0.0002		*

		Sand fraction		%		70.5 (10.4)		69.3 (14.6)		1		18.75		18.75		0.14		0.7085		n.s.

		Silt fraction		%		21.5 (8.80)		19.3 (5.7)		1		57.31		57.31		0.86		0.3565		n.s.

		Clay fraction		%		8.0 (3.63)		11.4 (8.3)		1		141.63		141.63		4.59		0.0362		*

		Bulk density		Mg m-3		1.56 (0.141)		1.24 (0.214)		1		1.19		1.19		45.49		0.0000		***

		Moisture content		g g-1		6.98 (2.909)		5.20 (4.257)		1		37.92		37.92		3.51		0.0657		n.s.





Table2

		Table 2



		Responsible variable		Unit		Expranatory variable		Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept		1.69		0.14		12.17		0.0000

						Forest		-0.76		0.28		-2.75		0.0077		**

		Avalable phosphorus (P)		mg kg-1		Intercept		6.23		0.98		6.37		0.0000

						Forest		-4.27		1.95		-2.18		0.0328		*

		Avalable posassium (K)		mg kg-1		Intercept		68.78		9.65		7.13		0.0000

						Forest		-58.26		19.30		-3.02		0.0037		**

		Organinc matter		g kg-1		Intercept		5.89		0.78		7.54		0.0000

						Forest		8.64		1.56		5.53		0.0000		***

		Cation exchange capacity		cmol (+) kg-1		Intercept		5.04		0.37		13.67		0.0000

						Forest		2.96		0.74		4.01		0.0002		***

		Clay		%		Intercept		7.96		0.80		9.92		0.0000

						Forest		3.44		1.60		2.14		0.0362		*

		Bulk Density		Mg m-3		Intercept		1.56		0.02		66.59		0.0000

						Forest		-0.32		0.05		-6.74		0.0000		***





Table3

		Table 3



		Soil properties		Unit		Expranatory variable		df		Sum Squre		Mean Square		F values		P values		Significance

		Kjeldahl nitrogen (N)		g kg-1		Location		3		4.10		1.37		1.90		0.143		n.s.

						Year		2		19.99		10.00		13.93		0.000		***

		Avalable phosphorus (P)		mg kg-1		Location		3		175.31		58.44		0.97		0.414		n.s.

						Year		2		114.86		57.43		0.96		0.392		n.s.

		Avalable posassium (K)		mg kg-1		Location		3		20731.39		6910.46		1.17		0.331		n.s.

						Year		2		8894.24		4447.12		0.76		0.476		n.s.

		Organinc matter		g kg-1		Location		3		131.56		43.85		12.98		0.000		***

						Year		2		78.71		39.35		11.64		0.000		***

		pH				Location		3		2.58		0.86		2.79		0.052		n.s.

						Year		2		3.15		1.58		5.11		0.010		**

		Electrical conductivity (EC)		mS m-1		Location		3		257.73		85.91		2.88		0.047		*

						Year		2		241.29		120.65		4.04		0.025		*

		Cation exchange capacity		cmol (+) kg-1		Location		3		21.33		7.11		1.45		0.243		n.s.

						Year		2		1.00		0.50		0.10		0.904		n.s.

		Sand fraction		%		Location		3		1660.61		553.54		6.93		0.001		**

						Year		2		52.32		26.16		0.33		0.722		n.s.

		Silt fraction		%		Location		3		972.04		324.01		5.15		0.004		**

						Year		2		20.76		10.38		0.16		0.849		n.s.

		Clay fraction		%		Location		3		105.65		35.22		3.00		0.041		*

						Year		2		19.98		9.99		0.85		0.435		n.s.

		Bulk density		Mg m-3		Location		3		0.10		0.03		3.78		0.017		*

						Year		2		0.48		0.24		27.86		0.000		***

		Moisture content		g g-1		Location		3		62.46		20.82		3.76		0.018		*

						Year		2		103.03		51.52		9.32		0.000		***

						c





Table4

		Table 4



		Responsible variable		Unit		Expranatory variable				Estimated		1 S.D.		T values		P values		Significance

		Kjeldahl N		g kg-1		Intercept				0.11		0.02		5.14		0.0000

						Year		2018		0.05		0.03		1.56		0.1252		n.s.

								2020		0.15		0.03		5.09		0.0000		***

		Organinc matter		g kg-1		Intercept				7.80		0.65		11.99		0.0000

						Location		N		1.91		0.75		2.54		0.0148		*

								S		-2.71		0.75		-3.61		0.0008		***

								W		-0.78		0.75		-1.04		0.3026		n.s.

						Year		2018		-1.41		0.65		-2.16		0.0362		n.s.

								2020		-3.13		0.65		-4.82		0.0000		***

		pH				Intercept				5.99		0.15		40.80		0.0000

						Year		2018		-0.16		0.21		-0.78		0.4383		n.s.

								2020		-0.61		0.21		-2.92		0.0055		**

		EC		mS m-1		Intercept				1.94		1.93		1.00		0.3214

						Location		N		2.92		2.23		1.31		0.1980		n.s.

								S		-1.00		2.23		-0.45		0.6561		n.s.

								W		4.83		2.23		2.17		0.0359		*

						Year		2018		-0.69		1.93		-0.36		0.7236		n.s.

								2020		4.38		1.93		2.27		0.0287		*

		Sand		%		Intercept				63.74		2.54		25.10		0.0000

						Location		N		3.29		3.59		0.92		0.3645		n.s.

								S		15.62		3.59		4.35		0.0001		***

								W		8.25		3.59		2.30		0.0265		*

		Silt		%		Intercept				27.20		2.25		12.11		0.0000

						Location		N		-3.79		3.18		-1.19		0.2391		n.s.

								S		-12.33		3.18		-3.88		0.0003		***

								W		-6.63		3.18		-2.09		0.0426		*

		Clay		%		Intercept				9.06		0.99		9.18		0.0000

						Location		N		0.50		1.40		0.36		0.7217		n.s.

								S		-3.28		1.40		-2.35		0.0231		*

								W		-1.62		1.40		-1.16		0.2528		n.s.

		Bulk Density		Mg m-3		Intercept				1.49		0.03		45.57		0.0000

						Location		N		-0.12		0.04		-3.20		0.0026		**

								S		-0.06		0.04		-1.68		0.1009		n.s.

								W		-0.03		0.04		-0.77		0.4442		n.s.

						Year		2018		0.11		0.03		3.38		0.0016		**

								2020		0.24		0.03		7.45		0.0000		***

		Moisture content		g g-1		Intercept				10.54		0.83		12.68		0.0000

						Location		N		-3.13		0.96		-3.26		0.0022		**

								S		-2.19		0.96		-2.28		0.0277		*

								W		-1.52		0.96		-1.59		0.1199		n.s.

						Year		2018		-1.97		0.83		-2.37		0.0222		*

								2020		-3.58		0.83		-4.31		0.0001		***





Table5

		Table 5

				Paraquat				Glyphosate

				Dry season		Rainny season		Dry season		Rainny season

		Upper stream		n.d.		n.d.		n.d.		n.d.

		Middle stream		n.d.		n.d.		0.5		n.d.

		Lower stream		n.d.		n.d.		n.d.		n.d.

		North_Subplot 1		n.d.		n.d.		n.d.		1.5

		North_Subplot 2		n.d.		n.d.		1.25		n.d.

		North_Subplot 3		n.d.		n.d.		n.d.		5.0

		North_Subplot 4		n.d.		n.d.		n.d.		n.d.

		East_Subplot 5		n.d.		n.d.		n.d.		1.5

		East_Subplot 6		n.d.		n.d.		n.d.		n.d.

		East_Subplot 7		n.d.		n.d.		n.d.		n.d.

		East_Subplot 8		n.d.		n.d.		n.d.		n.d.

		West_Subplot 9		n.d.		n.d.		1.25		n.d.

		West_Subplot 10		n.d.		n.d.		n.d.		1.5

		West_Subplot 11		n.d.		n.d.		n.d.		n.d.

		West_Subplot 12		n.d.		n.d.		n.d.		n.d.

		South_Subplot 13		n.d.		n.d.		n.d.		n.d.

		South_Subplot 14		n.d.		n.d.		n.d.		2.5

		South_Subplot 15		n.d.		n.d.		2.5		n.d.

		South_Subplot 16		n.d.		n.d.		n.d.		n.d.






