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Abstract: Heavy metals and salinization resulted from intensive livestock production have been significant environmental problems in breeding developed

areas. Livestock manure-derived nitrogen and phosphorus loads in farmland of districts in Hangzhou were calculated respectively in this study. The main

heavy metals and salt content in livestock manure samples were analyzed and the potential risk was evaluated by the methods of simulating prediction on

the accumulation model of salt and heavy metal in soil. As a result the nitrogen and phosphorus pollution load in Jiande Xiaoshan and Linan districts

were higher and the alert levels were IV ~ VI. The alert levels of phosphorus in those districts were equal to or higher than the alert levels of nitrogen. It

might lead to the risk of accumulation or loss of phosphorus when livestock manure was applied according to nitrogen quantity demanded of soil. It might

result in the risk of salinization and heavy metal accumulation by the application of livestock manures in the greenhouse soil. With the middle level amount

of salinity and heavy metals in livestock manure and the high level application of livestock manure (65 ~100 t*hm ~2 dry manure) in greenhouse soils

the salinization of soils would be remarkable in 5 years and the environmental quality for soils ( Cu Zn) would reach level Il from level Il in 4 years.

Keywords: livestock manures application; nitrogen and phosphorus; heavy metal; soil salinisation; risk evaluation
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et al. 1994; Couillard et al. 1993)
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2000) . ( 2000) Table 1  Daily discharge rate of livestock manure
24 t*hm > 7 /(kg=d ")
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A Table 2 Nitrogen and phosphorus content in animal waste
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2.2.1 10.1 2.2
19.2 8.3

23.4 9.3




2564 31
2.2.3 .
(2)
A
( 2005) ; .
A=Ly/L,, (4)
M=(Y,-Ys-Y.-Y,) /S (2) A s Ly
M (t*hm™); L,
(t*hm™?); Y, (t*hm™?). A<
(1Y () 0.7 1 ;0.7<A<1.6 1
lLo<A<2.4 1 2.4 <A<3.6
> \Y 13.6<A<5.9 V
1/3,Y, A>5.9 M
(97, 2.2.5
(1);S ( hm?) .
( Centner et al. 2008; 2006) .
( 2002) . Cu.Zn (5)
(3) ( ( 2008) .
2005) . 0= 0+ OxK(1- K)/(1-K  (5)
Y.= 0, %G, (3) Q=ExC/H (6)
Y, F (t); 0, Q, Cu.Zn
F (0,6, F lkg (g°kg™' mgekg™') ;¢ (a); Qo
(t) 3( 2002 Cu. Zn (g-kg™!
1987) . mg+kg ") Cu<Zn
( 2010 ( 1.5 g=kg'.50 mgkg ' 200 mg-kg '
2010) . Cu.Zn pH
3 100 kg 0
Table 3 Amount of nutrients absorbed by plants for yielding 100 kg of CusZn (gokg™
product mgekg™") ; K Cu.Zn
ke ke 70% 80%; E
220 080 (t*hm™?); C Cu~ Zn
0.46 0.14 » B
0.1 0.09 (gekg™ mgekg™ ) H
(t*hm ™).
2.2.4
N 30 ~ 100 t*hm .
A N
(4) (

2005) . A .



2565

11 —
(
2002; 2003) . N
70%; \4
80% . N I ;
2.3 N JIf
> > > ]]I y A N A
NN M-IV.IV.V
( . 3 |
) V.V.V.VI
4. N N 3.3
( AA-
100) CusZn . CuZn ( o) < Cu.
4 Zn
Table 4 Types and number of livestock manure samples 8.25 g.kg_l \740.5 g.kg_l +1260. 8 g.kg_l‘
2 7 2 ! .3 30 tekm’.65
’ e ° 7 t-km 100 t-km >
1 5 5 49
5 14 6 75
(5)
1.
3 ( Results)
~aer —(LHERE - HERE — SiEnE
3.1 N 5:22:6:_
€ 2010 @ 0F
22
. 2009 187. 6 ook ﬁ
.LH . —
23389 15.3 2014. 0 B L e
atec Yy 1
( 2010) . 1 0 2 4 6 8 10 12 14 16 18 20
= Wik /a
> 220
2 N beOO_—
S e
N ﬂ;ﬂimo:—
N P 71101.6 t  28913.1 t 3
. Sreolt v v e 1
0 2 4 6 8 10 12 14 16 18 20
N Eﬂﬁﬂ/a
5. _§450
& 420
3.2 . £ 390
18 360
2009 g
3 N ,;1%300 //Hﬂk-—k
a270 | [ L [ L [ L | 1 | 1 | L | L | 1 | ]
37175.2 1 12391.7 . \ S
(1) ~(3) \ (L
1 Cu.Zn
> . 5. Fig. 1 Prediction of animal livestock application on soil

5 N salinisation Cu and Zn accumulation



e WAL N6 SV WO A6 SV O M WA N O ESYE e T WA K MA r TSy o T RAL
9 ISV L0 AR TS T ML 05V UG0S0 N v TS0 VR G400 B T8 S A0 ) o U0 ) 40 0 V) S 0 O L0 g s e 0 T e 22 Nt T e G 40 0 P g BN Y

i

Al ¢ 10°0 £00°0 1°€168C Al 6°C o 8LO0 9 1011L €SI 0°¥10T 9181 68€EC 09°1% T2
A 6°¢ 10°0 T00°0 S T6YT Al ¥E 9z°0 LLOO £°1029 21 2°L8 81 RE9€ LET A
n [ 10°0 £00°0 SHLLT m 61 81°0 9600 £°5869 '€ ¥ 881 991 LSEE £8°¢ HH 3
A 19 00 £00°0 9°8FI1¢ A A LE0 €L0°0 6°798C1 11 9°908 791 7208 vr g a1
I €T 00°0 T00°0 879L61 m 61 (A1} 0900 1°S6LY €0 SLE 6°91 €1Ze ST A
Al ¥ 10°0 £00°0 6°SF8I m 1z 81°0 $80°0 LS19% vl 6°9L 871 L98T €9°C R
m €T 10°0 £00°0 € P0FE 1 61 91} 6L0°0 1°£0S8 s 9°t8¢ 661 LS01 09°¢ Mg
A €F 60°0 120°0 870096 Al 1 19°0 081°0 0'Fr8TT 81 6°S0F 8°6L S10zT €L°E ML
| Tl 10°0 200°0 0°¥s I 6°0 LO°0 L80°0 8621 00 S0 (1] ] Lo 31k
i} ¥l 00°0 £00°0 6061 || 11 60°0 SLO'O S €97 10 8°LI (A 0z $S°0 > [t hd
I 0 00°0 S00°0 L1 [ 0 10°0 190°0 T 00 L] 0 0 #0°0 o i
| (9] 10°0 SI0°0 8°8C I (9] T0°0 $$0°0 1°68 0 0°0 1°0 0 SE0 T
(-wqaa)y( _wyar), 1/ (L) (o _wya)y 1/
Wl T v i W L W s §l V N < L A ,01/
Ll d ¥ n N Wik WU/BE XK Kok o W4
* i ¥ vk L

noYZAURE] Ul PUBJULIE] JO PRO| IMUBW JO S[aA8] YU [BIUAWUOIAUY  § J[qR],

EGRETUGELANH PRI T AT LNYG ¥



11 : — 2567

6 Cu.Zn
Table 6  Salt and heavy metal contents of livestock manures in various 122% 132%

towns of Hangzhou

/ Cu/ In/
(gokg™')  (mgekg™) (mgekg™')
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9.1 255.0 595.0 ( )
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Zn ~ ~N N
7.2 s
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