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Table 1 Main properties of the test soil
N P K Mn Cu Mn Cu 0
/(g=kg™') /(g kg ) /(g-kg') /(mgekg') /(mg-kg))  /(mgckg )  /(mgeckg') 3
20 9 113 Q0 44 16 4 569 4 24 8 17. 8 20 65
L 22 XE%H 4 . 1 (CK); 1I
1990 , 12 , (M), 80%
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50% ,
; I (NPK),
K 60 kg* hm~2,
;0 IV NPK+ (NPK+
M), N, P, K 111, Il 3
, 162 m?, - - ,
, 40 kg N , 110 kg N

N 150 kg * hm~2,
P 25 kg* hm~2,

13
2006~ 2009 ()

’ ’

14

Mn Cu HCI s
Mn Cu HNOsHCIO, , ICP
— AES(Optima 3000, PE, USA) ;
[5]
15
Excel 2000 SPSS10. 0
2

21 Mn Cu
2006 ~ 2009
Mn Cu
Mn Cu

3~ 4, NPK+ M

Table 2 Average annual inputs of Mn and Cu by manure and
chemical fertilizer under different fertilization sys-
tems from 2006 to 2009 (g* hm?)

CK M NPK NPK+ M
0 71132 0 143 7(7 9)
N 0 0 233(17 233(1L7)
n 0 7L1(32 233(L7 1670067
0 19 3(1 4 0 30 1(2 0)
. 0 0 4506 4506
" 0 193(L4) 4506 346023
22 Mn Cu -
Mn Cu 3
Mn Cu - 80% s
20% , Cu Mn(P<
0. 05),
, Mn

Cu

Table 3 Average recyding rates of Mn and Cu through a
feeding composting cycle from 2006 to 2009

M NPK+ M
/(g* hm~2) 8L1 1581 1196
M /(g* hm~2) 711 1437 107 4
" 1% 87 67b 90 89a 89 28
1% 1233 9 11b 10 72
/(g* hm™?) 29 364 302
c /(g* hm~?2) 193 301 247
-t 1% 80 75b 82 69a 81 72
/% 19 25a 17.31b 18 28
(P< Q05)
23 Mn Cu
{ [ GB15618 —1995]»
(Cu<35mg* kg™ '),
19 Cu ( 4, Mn
( , 1990 ),

20 s Mn Cu s

Table4 Concentrations of trace elements in soil under
different fertilization treatments in 2009

! %

CK M NPK NPK+ M
Mn 541 3c 3852b 58 1b 617 6a 582 1 54
Cu 214 21a 223a 227a 221 25
Mn Cll 5 ’
, M< ( <)NPK+ M< CK<
NPK, 5
b
4 2007 ,
Table 5 Average budgets of Mn and Cu in soil
from 2006-2009 (g* hm~?2)
CK M NPK NPK+ M
0 L1 233 167. 0
Mn 106 1(57) 127.3(52) 197 1(8 4) 229 8(8 9)
-106 1c -52a -1738 -628b
0 193 45 346
Cu 24 1(1.41) 352149) 44037 52135
- 24 1b - 15 9a -39 5b - 17 5a
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Mn Cu R s
R Mn Cu s Mn , 2006 —2009 NPK
&8 — Mn 197. 1 g* hm~2, 1.2g-
20%, . em Mn
N s 0 08mg* kg !, s
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The Recycling Rate and Budget of Trace Element Mn and Cu in
Agroecosystem Using ICE-AES.

ZHOU Hua, XU Yong—gang;‘: , JIANG Churming
Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China

Abstract T he recycling rate and budget of M n and Cu under different fertilization regimes by using long-term field experiment

and ICP-AES analysis were investigated in the present paper. T he results showed that the recycling rates of Mn and Cu

greater than 80% because of sediment recycling type, and the values increased with the amount of feed stuffs increasing.

were

Both

the two elements under different fertilization regimes show ed budget deficit, with the deficit order of M < (or <)NPK+ M< CK

< NPK, showing that chemical fertilizer application might induce severe deficit, while application of recycling organic matter

might minimize the unbalance.
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