Figure captions

Fig 1. Changes in leachates EC (a) and (b) pH in control and amended soils with 1%, 3% and
5% of sewage sludge and poultry manure.

Fig 2. Breakthrough curves and cumulative (a) NH4-N and (b) NO3-N leached in control and
amended soils with 1%, 3% and 5% of sewage sludge and poultry manure

Fig 3. Breakthrough curves and cumulative (a) Na and (b) K leached in control and amended
soils with 1%, 3% and 5% of sewage sludge and poultry manure.

Fig 4. Breakthrough curves and cumulative (@) Ca and (b) Mg leached in control and
amended soils with 1%, 3% and 5% of sewage sludge and poultry manure.

Fig 5. Measured and simulated breakthrough curves of NH,4-N in control soil and amended
soils.

Fig 6. Measured and simulated breakthrough curves of Na in control soil and amended soils.
Fig 7. Measured and simulated breakthrough curves of K in control soil and amended soils.
Fig 8. Measured and simulated breakthrough curves of Ca in control soil and amended soils.

Fig 9. Measured and simulated breakthrough curves of Mg in control soil and amended soils.



EC (ds/m)

pH

A

mAx

X

@ Control soil

B Sewage sludge (1%)
A Sewage sludge (3%)
x Sewage sludge (5%)

8.5
8.3
8.1
7.9

7.7 4

75

7.3

7.1
6.9
6.7
6.5

AXy
B ALXX
Y LI T TR I T T T LI
5

10 15 20
Time (day)

# Control soil

W Sewage sludge (1%)
A Sewage sludge (3%)
X Sewage sludge (5%)

10 15
Time (day)

9 - # Control soil
g | * Poultry manure (1%)
® Poultry manure (3%)
L + Poultry manure (5%)
= 67
s 54
o)
O 41
i
3 4
2 + 4+ .,
1 -
MRES 1T YIS ITITITIT
0 10 15 20
Time (day)
8.5 -
8.3 1
8.1 1 L 2
L 2 L 2
L 2 * o
7.9 - 'S % ; % L P8
7.7 1 X & x on
+
I 75- xof + + 0:§*
7.3 4 Ty o? ¥
7.1 - teo @ Control soil
6.9 - + X Poultry manure (1%)
6.7 - © Poultry manure (3%)
6'5 + Poultry manure (5%)
0 10 15 20
Time (day)

Fig 1



NH,-N concentration (mg/L)

NO;-N concentration (mg/L)

225
200
175
150
125
100
75
50
25

400 -

300 -

200 -

100 -

# Control soil __ 300
X mSewage sludge (1%) &
ASewage sludge 3%) & 250
x Sewage sludge (5%) g
X Poultry manure (1%) S 200
X © Poultry manure (3%) 8
+Poultry manure (5%) £ 150
LoxX T
z
. x T 100
A X x =
° XX X ¢ X =
..$tii*‘ X % X X x E 50
o i A,A, | X 0O .
5 10 15 20
Time (day)
_ 200 -
@ Control soil §
+ m Sewage sludge (1%) ?
A Sewage sludge (3%) S 150 -
(<5
x Sewage sludge (5%) é
X Poultry manure (1%) —
+ =z 100 T
© Poultry manure (3%) 67
® + Poultry manure (5%) z
X 2
ket
de - 2
W 5
|*¥B8susununsnnnnanns O o
0 5 10 15 20
Time (day)

—~
QD
L

Fig 2

A
1 % =:...ooooooo

AAAAAAA
t*44++++++++

b
X it

10
Time (day)

15

++++++++++++
+++++
+
+

X®
- X e
> X @

o B> X @
B> X O
oE> X O
oE»> X O
oE> X0

S {OE> X0
oE> X0
oE> X0
SE> X0
*E> X0

51 E> X0
o E> X0
o E> X0
¢ E> X0
¢ E> X0

S-e EF X0

Time (day)



—~
QD
L

Cumulative Na leached (mg/kg)

(b)

Cumulative K leached (mg/kg)

500
+ .
450 - < Control soil
400 B Sewage sludge (1%)
= A Sewage sludge (3%)
g 350 4 ° x Sewage sludge (5%)
g 300 - X Poultry manure (1%)
g 250 @ Poultry manure (3%)
§ 200 + Poultry manure (5%)
8
o 150 -
z [
100 - gé +
50 Ay e
0 —lﬁ‘uimmnm
0 5 10 15 20
Time (day)
1400 + # Control soil
1200 - + m Sewage sludge (1%)
- A Sewage sludge (3%)
E’lOOO 1 x Sewage sludge (5%)
b=t X Poultry manure (1%)
-% 800 1 ® Poultry manure (3%)
E 600 | @ N + Poultry manure (5%)
5]
o
§a00{ @ .
¥ (] ° T+
200 - K LY ° ; ; *
o [ BAEEusunasebbisasees
5

0 15 20

.10
Time (day)

Fig 3

250

200

150

100

50

1400
1200
1000

800
600
400 -

200

0

i ++++++++++++++++
+

+
+

5 10 15 20
Time (day)
| +++
+++++++
++
+
L 000000
[ J
oo0°®’
+ PS [}
+ [ J
° [ J
|Te
sssskBBEBRIEASIANIAG
0 5 10 15 20
Time (day)



Ca concentration (mg/L)

Mg concentration (mg/L)

—~
QD
L

Cumulative Ca leached (mg/kg)

(b)

20

700 1 % # Control soil
600 - B Sewage sludge (1%)
A Sewage sludge (3%)
500  © x Sewage sludge (5%)
400 - 2 * Poultry manure (1%)
+ ® Poultry manure (3%)
0] $ + Poultry manure (5%)
s
200 1 X
. +
100 | &
0 TSI I
0 5 10 15 20
Time (day)
180 4 # Control soil
X m Sewage sludge (1%)
150 - ) A Sewage sludge (3%)
X Sewage sludge (5%)
120 1 X Poultry manure (1%)
90 | A ® Poultry manure (3%)
X o + + Poultry manure (5%)
mXxe +
60 1 & ® +
30 | % ? ﬁ 2 m (] i T T3 3
DAREARRRYYRERS R
0 mt * . .
0 5 10 15
Time (day)

Cumulative Mg leached (mg/kg)

Fig 4

600

500

400

300

200

100

250

200

150

100

50

+
& % X
G E XX
+§*§%§::2:2
& A
+***x§2:x‘ gul
% (3@ mEY 3
xXse%a T EFTR 2
Yo L SR R
§2R8 L epylies
x 2 ’!!!% ¢
i ! n ¢ *
5 10 15 20
Time (day)
+
+
+te®®
+ 2@ X
+te [ J x X
+@® xX
60 x
x X
° !;
[ ] * X X ‘ ! ! ! *
*QX !’!
8++ i‘
x 9 “‘
ML
g i
5 10 15 20
Time (day)



NH,-N concentration (mg/L)

NH,-N concentration (mg/L)

NH,-N concentration (mg/L)

Control soil
0.9 - 30 -
0.8 - = Sewage sludge (1%b)
: ¢ Measured > 25
0.7 1 . S
0.6 - e Simulated = ¢ ¢ Measured
' S 20 Simulated
05 1 & s
0.4 - . % 15 - ’
0.3 - oo S 10 -
02 *e * o 3
0.1 - L 2 & 66 &6 -~ 51
0 r r = =] =z
0 5 10 15 20 0 : ' ' '
. 0 5 10 15 20
Time (day) Time (day)
250 -
80 - S ludce (3 - Sewage sludge (5%)
0, ~
0 | & Sewageslu ge (3%) g 200 | ®
c ¢ Measured
60 - ¢ Measured k=) .
50 - Simulated s 150 1 = Simulated
o
40 - g
g 100 -
30 - 8
z
20 - = J
T 50
10 - z
0 0
0 0
Time (day) Time (day)
12 - 50 -
¢ Poultry manure (196) ~ 451 ® Poultry manure (3%)
10 - > |
¢ Measured % :g | ¢ Measured
8 1 e Simulated -% 30 - * Simulated
6 1 E 25 -
5]
= 20 +
4 - S ]
> 15
= 10 -
2 - 2 I
”’0‘ ¢ b4 5 1
0 T T T =1 0
0 5 10 15 20 0
Time (day) Time (day)
100 -
T 9o 1 4@ Poultry manure (5%)
>
3 80 1 ¢ Measured
c 70 - .
8 60 - Simulated
©
g 07 e
g 40 -
S 30 -
z 20 -
I 10
=z 0
0 5 10 15 20
Time (day)

Fig5



14
12
10

Na concentration (mg/L)

o N B O

Na concentration (mg/L)

Na concentration (mg/L)

70
60
50

40

90
80
70
60
50
40
30
20
10

Control soil = 30 1 Sewage sludge (1%0)
(=)
E 25 -
s
® Measured 5 20 - e (I;/Ieasure
F.
e Simulated E
(&}
c
8
2
L 2
*e
5 10 15 20 0 5 10 15 20
Time (day) Time (day)
Sewage sludge (3%) 140 Sewage sludge (5%)
’ ~—~
® Measured = 120 A ¢ Measured
S i
Simulated g 100 Simulated
g
<
3
c
8
@
=z
5 10 15 20 0 5 10 15 20
Time (day) Time (day)
— 350 -
Poultry manure (1%) - Poultry manure (3%)
(=2}
2 300 -
* Measured § 250 A @ Measured
[
——Simulated £ 200 - e Simulated
{5
Q
§ 150 - o
2 100 -
50 - L 2
2
0 -
5 10 15 20 0 5 10 15 20
Time (day) Time (day)
~ 50014 Poultry manure (5%)
< 450 -
E 400 -
S ggg i ¢ Measured
[ .
’E 250 e Simulated
8 200
8 150
2 100
50
0

10 15 20
Time (day)

Fig 6



K concentration (mg/L)

K concentration (mg/L)

K concentration (mg/L)

50 -

Control soil . 100 - Sewage sludge (1%0)
45 1 < 90 -
40 - 2 w.
gg ¢ Measured § 701 & Measured
25 Simulated ® 60 1 )
1 s 50 - Simulated
c
20 - & 404 L
15 1 ” g 30 -
10 - 0000000 PN ¢ 0l @ o
51 < L2 2 T
0 r r : , 10 4 ’00’
0 5 10 15 20 0 ; -
_ 0 5 10 15 20
Time (day) Time (day)
300 -
Sewage sludge (3%) 250 1 Sewage sludge (5%)
250 3
2200
200 ¢ Measured = ¢ Measured
S150 - .
150 Simulated IS 'S Simulated
100 %100 ]
o
s0{ @ S 50
000 X
0 8442 .
5 10 15 20 0
Time (day) Time (day)
200 1 Poultry manure (1%) 800 - Poultry manure (3%)
< 700 - .
150 1 & Measured g 600 - ¢ Measured
Simulated g 5007 Simulated
100 - ¢ S 400 -
. £ 300 -
(5]
50 1 2 200 -
S 100 -
0 . . : = X
0 5 10 15 20 0
Time (day) Time (day)
- 2000 1 Poultry manure (5%)
g
E 1500 -
¢ Measured
S *
£ 1000 - Simulated
g <
S 500 -
8 Lo
¥ \”’002! .
0 . .

0 5

10 15 20
Time (day)

Fig7



Ca (concentration (mg/L)

Ca concentration (mg/L)

Ca concentration (mg/L)

300 + 400 -
Control soil ~ 350 - Sewage sludge (1%0)
250 - 2
£ 300 - & Measured
200 - ¢ Measured = 250 | *
. 8 Simulated
150 - Simulated g 200 -
g 150 -
100 1 @ 3
04 04 . . § w0 | ¢
50 1 90007 000% 900 5 | 900900000000
0 T T " ] 0 T T - >
0 5 10 15 20 0 5 10 15 20
Time (day) Time (day)
700 Sewage sludge (3%) _ 10074 sewagesludge (5%)
600 - = 600
(=)
£
500 1 @ Measured T 500 1 ¢ Measured
o .
400 1 e Simulated g 400 + Simulated
300 - § 300 -
. g
200 - S 200 -
00{ @ 8 10{ @
X 039420040000 00,0 X 0000000000000 000
0 5 10 15 20 0 5 10 15 20
Time (day) Time (day)
4001 poyl 1% 700 -
oultry manure (196) ) Poultry manure (3%)
350 1 S 600 - y
300 - £
250 - & Measured < 500 A ¢ Measured
200 - e Simulated g 400 + Q Simulated
150 - - 300 -
100 - 5 200 - .
50 1 000000000000 5 | 4930400000000000¢
0 ; . ; , ; : : ,
0 5 10 15 20 0 5 10 15 20
Time (day) Time (day)
800 -
< 700 - Poultry manure (5%)
j=))
£ |
=t 600 ¢ Measured
g %097 Simulated
g 400 imulate
S 300 -
e
Sl 8
[ 4
© 4060400666
0 10 15 20
Time (day)

Fig 8



Mg concentration (mg/L) Mg concentration (mg/L)

Mg conentration (mg/L)

200

Control soil __ 160 1 Sewage sludge (1%6)
180 = 140 -
160 >
140 ¢ Measure < 120 + ¢ Measured
d 5
120 =] 100 - Simulated
100 s
80 8
60 §
40 =)
20 =
0
Time (day) Time (day)
200 Sewage sludge (5%
180 Sewage sludge (3%) g 160 - 2 g ge (5%)
160 & Measured E 1401 ¢ Measured
140 Simulated 5 120 1 Simulated
120 8 100 -
100 £ g0 -
80 S 60 2
60 8 0 .
40 s 004,00000¢
® = e Sl 4 L 2 2 4
20 0 0% 000 00 20 - * .
0 K 4 : " ' 0 . . . )
5 10 15 20 0 5 10 15 20
Time (day) Time (day)
200 1 Poultry manure (1%0) 209 - Poultry manure (3%)
180 - ~ 180 - y 0
160 - S 160 -
M d
140 1 * eaure % 140 | ® ° Measured
120 - Simulated S 120 - === Simulated
100 - £ 100
80 - g 80 - L 4
60 1 § 60 -
w i o° . o w0 ¢ ”0.’0’. Gootoe
20 - 000009040040 0¢ = . '8 4 4 *
0 . : : ' 0 . : . .
0 5 10 15 20 0 5 10 15 20
Time (day) Time (day)
200 - 0
180 - Poultry manure (5%0)
< 160 -
£ 140 ¢ Measured
5 120 A e Simulated
§ 100 -
g 801 ’0
: ig _ ¢ ‘000 L2 POR 24
= _
s 20 - Y'Y Q’ £ 2 2
0 . . . .
0 5 10 15 20
Time (day)

Fig 9



