45 4
2008 7

ACTA PEDOLOGICA SN ICA

Vol. 45,No. 4
July, 2008

1,2

(1
(2

1t

210008)
100049)

NITROGENLEACHING IN UPLAND RED SO IL APPL IED W ITH DAIRY M ANURE

Wang Xiuli*?

sunBo'

(1 Institute of Soil Sciencg Chinese Acadeny of Sciences Nanjing 210008, China)
(2 Graduate U niversity of Chinese Acadeny of Sciences Beijing 100049, China)

X592
, 1980 6.9 t
2002
[3]
[4 8]
[9 10]
, [11 14]
1
1.1
t , Eail: baun@issas ac cn
(1980 ),

12007 - 04 - 11;

2002 41 Tt
4.1
[1.2]
4 a
(WNVIM)

(KSCX2- YW - N - 038)

12007 - 11 - 08

( 116°55' 30", 28°15'20")
(
(lysimeter) ) 2mx 2mx 1.5m
, 20 an ( ),
20 an )
130 am,
(
),
1m ( ) 2001 5
1 ,2002 4 2002
, (0 20 am) : 6.0
gkg ', 0.29 g kg *, 0.12mg kg
48.5mgkg ", pH 4. 90
4 ( ) :
3 : (1) (CK); (2)
(ON1) ,N 150 kghm ™ ? a'*; (3) (ON2) ,
N 600 kghm % a’*; (4) + (ON2L),
N 600 kghm™? a* + 3000 kghm™? a* (
3
3 1, 2002 2005 )
, pH



746 45
2
2002 4 2006 7
7 ( 1 2.1
) 20 , 4a ,CK
4 , ON1 ON2 ON2L ,
(0 20 an) , 35 an x 81.6% 80.6% 85.2% 85.9%
40 an NO; N ,  Bakhsh
1.2 (el ; (ON2
4 ONZ2L) NO; N
3 130 an : NH, N ( 1)
: ,CK ON1 NO; -
1 : N 4 a 3.80+1.0mg "’
12357101421 28d , 14 4.25+1.56 mgL " *, ,
14 21 30 60 60 60 60 d pH | (N 150 kg hm™2a’ %)
.4 NO;N  NH,N 2 (2003 ),
(Bran +Luebbe AA3, ) . NO; N
vl ,CK ON1 ON2 ONZL 2.72 +
= 0.38 2.61 +0.33 3.57 +0.56  4.12 +0.51 mg
x Lt 4 (2005 2006 ), ON2
: ON2L NO; N
; 15.5 14.5mgL "%, WHO
: (10mgL™ ")
: ( ) , 2004
9 , 60 , (ON2 ON2L)
vl : 9.1%  11.4%, 2005 19. 5%
, 17. 5% :
[16] [19, 20]
(7] | 2.2
, el , NO; N
, 30an 50an 70 an 100 an , 4 (CK ON1
ON2 ONZ2L) r 0.644 0.631
0.537 0.547(n=30,p=0.01)
, : ( 2,
, , (21221 4 (2005 4
2006 3 ), (4 6 )
1.3 47%,CK ON1 ON2 ON2L
Excel SPSS13.0 NO; N
53% 53% 59% 63%
(WNMM) | NO; N
[18] 7 , (
7 1), NO; N



747

358.6 mm,

113. 6 mm

NO; N

2L

ON

15.1

NO; N

NO; N

-1

17.2mgL

1)

NO; N

NO; N

[23]

2005 4

NO; N

A

-
¥z ZZ
U o0 oo
L 1 1 A 1 A = |
b3 ® (s g
(13w N-"ON

PR S S R U S U N S S U R U S A B S U G S S

I

0

(,-18w) N-."HN

[1/L0/90

M LU90/90

£1/90/90

#1 0€/50/90

91/§0/90
7/50/90

61/¥0/90
67/£0/90
67/10/90
67/90/S0

1 ST/S0/SO

+/50/S0

i €£7/v0/S0

81/v0/S0
S1/v0/50
67/£0/S0
6T/11/¥0
67/90/¥0
STUSO/¥0
v/S0/¥0

£UY0/v0
S1/v0/v0

B 6/90/€0

T1/50/€0
8T/v0/£0
17/v0/£0

§ L1/v0/€0

S1/¥0/£0
17/L0/20
17/50/70
S1/v0/70

MEHM (YY/MM/DD)

2002 4E F 2006 4 A [7] fil AE AL BH A9 40 5 F 4 130 om B AE (438 WK RS S ORI B S A X it

A1

OCK @ON1 @mON2 mON2L o A R fit

(ww) 3 b 3 B

(c-wy 3)WF W HN-"ON

B (YY/MM)

B2 2002 4 % 2006 4 A ReFT it 5 A 84725 80K K it e 2L



748 45
2.3 3 NO; N 31.8
, 2002 mglL "} , N 600 kghm *a*
2006 ,CK ON1 ON2 ONZ2L , NO; N 8.53mgL ',
2.6+1.2 56.1+14.2 131.3 4 21.2mgL ",
16.4 161.5+21.4 kghm? N , , NO; N
, NO; N
2.5
NO; -
N 4 : :
: NO; N : =
,NO; N , NO; N :
, 6 6 :
, : ) NO; N ,
, 15d, (WNMM ) T
NO; N :
[25]
, NO; N ,7 ’ , WNMM
, ; , 2002
, , 2006 ,
’ NO; N ,CK ON1 ON2 ,
NO; N r>0.7,
16,26] r>0.9 CK ON1 ON2
[27] , ’ ’
24 pH 5% NO; N
y 28] ,CK ON1  ON2 ,
P NO; N r 0.722
(103) ! 0.756 0.748(n =730) r
PR > ! Le 0.920 0.921 0.942(n =47) NO; N
2.3 pH5. 6 [33. 0 CK ON1 ON2
' PH 2004 -39.4% - 24.2%
ON2 : ON2L - 2. 1%, 2005 SAL7% - 1.5%  3.7%
pH : pH
, 2002 2006 (1) 4a NOS N
0.26 0.49 0.63 1.07 1.31 3a <10mgL " (2)
PH o (N 600 kg hm"?a’ )
’ NO; N " <5%,  WNMM
4 pH ’ ( ) N 450 kg hm ?a’*
NO, N , ; 5
, NO; N 3
, ON2  ON2L NO; N
16.6+0.9 11.0+0.6mgL "
6a [4] ’
N160kghm??a*( ) , NO; N , (N 600 kgtm ?a ") 4a

19mgL™*, N 260 kgm?a"’



4 749
, [12] , , NO; NO,
, 2004,
(6): 48 50
(4 6 ) ' [13] , ,
s 2006, 14(2): 103 106
, [14] , ) )
WHO , 2005, 11
o1 (6): 711 716, 736
(10mgL ") , (15] ’ ’ _
450 kg hm *a’* 2006
[16] . ,
, 2007, 44(2): 288 293
[17]
,1978
[1] . NoreD, [18] LiY, WhiteR, ChenD L, etal A 9atially referenced water
| 2006 and nitrogen managementmodel (WNMM ) for (irrigated) inten-
[2] ' ’ o sive cropping systens in the North China Plain  Ecological M od-
. 2006, 25(2):311 319 elling, 2007, 203: 395 423
[3] , ’ ' [19] Kirchmann H, Bergstrom L. Do organic faming practices reduce
. 2002, 13(2): 233 238 nitrate leaching Cammunications in il Science and Plant A nal-
[ 4] Bakhsh A, KawarR S, KarlenD L. Effectsof liquid svinemar ysis 2001, 32 (7/8): 997 1028
nure goplications on NO3N leaching loses o subsurface drain- [20] BasnB, RitchieJT. mpact of campost, manure and inorganic
agewater fram loamy ils in lowa Agriculture, Ecogystams and fertilize on nitrate leaching and yield for a 6-year maize-alfalfa ro-
Envirorment, 2005, 109(1/2): 118 128 tation in Michigan Adgriculture, Ecosystans and Environment,
[5] Kylimar K, Carlson C, Gustafon A, et al Nutrient dicharge 2005,108: 125 137
from snall agricultural catchments in Sveden: Characterisation [21] ’ ’ )
and trends Agriculture, Ecosystens and Envirorment, 2006, , 2008, 22(3): 257 262
115 15 26 [22] ' ' ' NO; N
[6] FengGL, LeteyJ, ChangA C, etal Smulating dairy liquid » 1995, 32 (4):
waste managament options as a nitrogen ource for crops Agricul- 388 399
ture, Ecosystams and Enviorment, 2005, 110 ( 3/4): [23] : :
219 229 , 1998, 4(1): 37 42
[ 7] Bechibld I, Kéhne S, YousefM A, et al Smulating nitrogen [24] )
leaching and turmover in a subsurface-drained grassland receiving » 1998
animal manure in Northem Gemany using DRA NMOD-N Il [25] Sorensen P, AmatoM. Remineralisation and residual effectsof N
Agricultural W aterM anagament, 2007, 93(1/2): 30 44 after gpplication of pig durry o il European Journal of A grono-
[ 8] Farahbakhshazad N, DinnesD L, LiC, etal Modeling biogeo- my, 2002, 16: 81 95
chamical impacts of alternative managament practices for a row- [26] WangY, Yamamob K, Yakushido K, etal Changes in nitrate
crop field in lwa Agriculture, Ecosystens and Envirorment, N content in different il layers after the gpplication of livestock
2008, 123 30 48 waste campost pellets in a sveet com field Soil Science and
[9] CabreraV E, Jagtp S S, Hildebrand P E  Strategies © limit PlantNutrition, 2002, 48 (2): 165 170
(minimize) nitrogen leaching on dairy fams driven by seanal [27] TimanD, Cassnan G K, Maton PA, etal Agricultural aus
climate forecasts Agriculture, Ecogystams and Enviorment, tainability and intensive production practices Nature, 2002,
2007, 122(4): 479 489 418: 671 677
[10] Fasso A, Giupponi C, Hiederer R, et al A decison support [28] ' ’ '
ool for smulating the effectsof alterative policies affectingwater , 2005, 36(5): 672 674
repurces An gpplication at the European scale  Joumal of Hy- [29] ' ' ’
drology, 2005, 304: 462 476 » 2000, 32(4): 194 197
[11] , , [30] ) f )

, 2000, 7(4): 123 126

, 1987, 19: 289 293



