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Leachability of Nitrogen and Phosphate in Soil Receiving Chemical Fertilizers Amended by

Different Treatments

WANG Xu-dong, GUAN Wen-ling, YANG Xue-qin, YANG Ying
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Abstract: Since studying and producing new types of fertilizer with little side effects on environment and ecosystem, is trend
of chemical fertilizer development, in this paper, six kinds of different amendments were employed to complex with chemical
fertilizer in research on leaching N and P using intermittent leaching experiment at lab scale. During 24 day incubation for six
times leaching, it was found that accumulated amounts of leaching N from the chemical fertilizer applied only (CK) accounted

for 13 percent of totally applied N. Additionally, the chemical fertilizer amended with zeolite, humic acid, PAM, and citric

acid, respectively, inhibited leaching N, accounting for 6.7 to 9.8 percent of the applied N. However, sodium silicate was ca-

pable of increasing leaching N in later period of incubation, resulting in higher accumulated amounts of leaching N than other
treatments. The relationship between amounts of leaching N and incubation time can be simulated by equation y=ae™. In this
equation, a is initial amount of leaching N, b reflects the increasing amounts of leaching N as incubation time varied. Humic
acid caused the equation to have a smaller index a, but have a bigger index b. The accumulated amount of leaching P for CK
accounted for only 0.51 percent of the applied P. Thus the chemical fertilizer complexed with humic acid, PAM and citric
acid, respectively, could accelerate leaching P so that the accumulated amounts of leaching P accounted for from 0.55 to 0.83

percent of the totally applied P. It may be concluded that the accumulated amount of leaching P can be simulated by equation
In y=A+BlIn ¢. as chemical fertilizer complexed with citric acid caused index B to be bigger, which implied that leaching P in—
creased intensively as incubation time varied.
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Table 1 Physical and chemical properties of the soil studied

5iH s AR AW CaCO;3
/gekg'  /g+kg' /mgekg! /mg-ke’ /mg * kg
e 12.5 0.89 8.5 145 8.1 53
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Figure 1 Diagram of intermittent leaching procedure for

determination of nitrogen and phosphate
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Table 2 Various treatments of in leaching experiment

b FEARS CKO CK 1 2 3 4 5 6
IR R x x AT TR PAM kg R ILLT %R TERR AN
+/g 500 500 500 500 500 500 500 500
WK% /g 0 2 2 2 2 2 2 2
KHPO4/g 0 1.7 1.7 1.7 1.7 1.7 1.7 1.7
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Table 3 Accumulative amounts of leaching N for 6 times

Ab3g CK 1 2 3 4 5 6
WV H/mg 123.99 76.00 90.98 62.26 62.27 113.16 133.28
o it 2 L 481/ % 13.48 8.26 9.89 6.77 6.77 12.30 14.49
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Figure 2 Accumulated amounts of leaching N at various periods
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Table 4 Dynamic equation for leaching N

pisd] B y=ge " AR -
CK y=3.869 5¢*1°¥ 0.978 0

1 y=6.848¢*1 % 0.998 2

2 y=1.081¢*"°% 0.9819

3 y=3.577 2¢*1°# 0.988 4

4 y=2.943 717 0.988 1

5 y=4.16e"14 " 0.945 4

6 y=5.407 813 0.995 4
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Figure 3 accumulated amounts of leaching P at various periods
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Table 5 Accumulative amounts of leaching P for various treaments

posiil CK 1 2 3 4 5 6
WK/ mg 1.97 1.70 2.11 2.32 321 1.78 1.59
Tt i/ % 0.51 0.44 0.55 0.60 0.83 0.47 0.41
R P PHIURIE /mg - L 1.79 1.54 1.91 2.1 2.92 1.62 1.44
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Table 6 Dynamic equation of leaching P

st 5 In y=A+B In t eSS O
CK Iny=5.43261n¢-15.516 0.9187

1 In y=3.668 3 In £ -10.675 0.9820

2 Iny=1.9953 In 1 -5.645 3 0.948 0

3 In y=3.876 6 In £ -10.557 0.9655

4 Iny=5.8768 In 7 -12.767 3 0.9559

5 Iny=2.63371In ¢ -7.8779 0.9737

6 Iny=5.14521In¢-15.162 0.9225
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