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Anthropogenic—alluvial Soil Nitrogen Fertilizer Leaching Loss Characteristics Study Using Soil Column Simu-—
lation in Yellow River Irrigation Area, China

ZHOU Li-na', LIU Ru-liang', ZHANG Ai-ping”, WANG Fang', LI You-hong', ZHAO Tian—cheng', HONG Yu'

(1.Institute of Agricultural Resources and Environment, Ningxia Academy of Agro—forestry Science, Yinchuan 750002, China; 2.China Insti-
tute of Environment and Sustainable Development in Agriculture, China Academy of Agricultural Science/Key Laboratory of Agriculture En—
vironment and Climate Change, Ministry of Agriculture, Agricultural Clean Watershed Innovation Team, Beijing 100081, China )

Abstract: A soil column simulation experiment was conducted to study the effect of different nitrogen intensity in nitrogen fertilizer leaching

loss characteristics in anthropogenic—alluvial soil. There were 5 treatments in this experiment, no nitrogen fertilizer treatment (NO ), conven—
tional fertilization treatment (N300 ), optimized fertilization treatment (N240 ), double conventional fertilization treatment (N600) and double

optimized fertilization treatment (N480 ). The results showed that with different nitrogen intensity treatments, nitrate nitrogen concentration

increased firstly and then decreased and leaching concentration peak appeared delay with nitrogen rates increasing. Nitrate nitrogen was the

predominant nitrogen leaching form, increase of nitrogen application could postpone nitrogen peak appear time and lead to leaching risk.

Ammonium nitrogen leaching loss occurred in the earlier period. Total N leaching losses were 94.53, 128.02, 222.06 kg -hm™ and 268.6 kg +

hm = in treatments N240, N300, N480 and N600, which accounted for nitrogen leaching losses rates by 39.38%, 42.67%, 46.26% and

44.77% , respectively. Applied nitrogen fertilizer was very easily leaching to 100 cm soil depth, indicating that nitrogen fertilizer leaching

could be a pollution source for underground water. About 39.38%~46.26% of fertilizer nitrogen applied in soil was lost by leaching. The accu—
mulative total N leaching amount was in accordance with logarithmic equation of Yi=a+blInt.

Keywords: Yellow River irrigation area; anthropogenic—alluvial soil; nitrogen fertilizer; leaching losses
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Table 1 Basic physicochemical properties of test soil

32K AL SE A T B A TESA
Soil depth/cm Organic maler/g'kg’l Total N/g- kg’l Available P/mg- kg’l Available K/mg* kg’l NH;*~N/mg* kg’l N()(—N/rng'kg’l
0~20 13.98 1.21 35.8 187.6 9.48 17.43
20~40 12.84 1.04 19.2 154.5 8.49 24.92
40~60 8.36 0.87 52 114.7 441 25.75
60~80 5.67 0.58 4.7 108.6 4.18 7.62
80~100 3.82 0.41 4.8 98.4 2.53 8.02
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AWRPEH 100 em A L2, ATRESE SEK R S5

= 1601 7iNo

| -

140 ¥ =n240

{ EIN300
| ENg

sol B N480

60 1 EN600

40t

20F . *ﬁ%
1 2

[—
S
S o

NO;—N ¥ J&F/mg- L™
NOy =N concentration/mg+ L™

T HER R WA T T ST R RS
RE I BEAK, Ffiffbre g RomAg B em, iR d
NO;—N 3 i3 SR A A PR 21, 3 55 i KCSE I A
SELE AR o Bt 5 it LA 1 0, VR NOS™—N Mk
WA BRI ] 1) S 4%, SR BTMRUE I H B NOs—N
FERA T EZE BRI T ER NO,-N /74
TEAHE A AUIE S N240 AbFH NOs—N ¥ B I8 H BRAE
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Figure 1 Effects of different fertilization treatments on NO;—N concentration
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Figure 2 Effects of different fertilization treatments on NO; =N cumulative leaching amount
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Figure 3 Effects of different fertilization treatments on NH,*~N concentration
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Figure 4 Effects of different fertilization treatments on NH,*~N cumulative leaching amount
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Figure 5 Effects of different fertilization treatments on TN concentration
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Figure 6 Effects of different fertilization treatments on TN cumulative leaching amount

— 517 —



AT RERSMEFR -5 31 55 6 H

TR DI A P A IR R B, R S EUIE R
I FH 3RS AN /K R 85 Jo e 50 2 1) B B i A
2.3.3 AT SR RIS
Sy BIFHAR BT R L FE R pR B TR R 4L
JrAEXE TN () BRIk & Y, S5ibkykeas ) o(d) 174
B ARG 2 PR, R BT RE RS B0
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AR AT, A AR AL BRI LY, =a+blnt (XU
B A RO R . TEXT BT Y, =a+blne 1, a fX
T T IRAAEFEA TN R4, b WIFRIR KR A1k
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2.3.4 RFRTEEAR RIHRRRHE

FE 3 AL Y AR R 1 5 it R
HHIE,NO; =N \NH, =N FI TN B9k 5% 5t 2 It 25 it 2 o
BN T . 7ET G EE KR £ L
e M 2 FH A AR B 5 25 5 R 2] 100 em DU 4)2
P, AR K T K P AR TS Qe I, AR
R EEIELL NOs=N JEBAEAE, AR I 4540 T X 1]
(NO)AbF NOs—N JEZS MR By ik 26.15 kg+hm™, 7t
T LA NHy =N JEA MR 3.87 kg-hm™, £ift JE b 3
] LB A RRAE, FRWMITEELL NO-N
F, 1 LA NH=N JEZR R HL 0 £ /0N o NOs =N ik
Jetm G L 1 1Y 28.49%~30.47%, T NH =N 2k
A 5 it L H 6] 7.669%~8.36% , 1T L1 5 & 2 LA
NO;—N JE A5 bk 2 S 38 51 5 | 30 X R0 28 R R 1 o6
b N240 N300, N480 FI N600 ZbFH[) NO;y—N ZEifik

&2 AELLE TN #KE Y, (kg N)SEE (DBIEFTE

Table 2 The modeling equation between times and leaching amounts of TN in different treatments

BLAHT X Qb3 Treatment
Fitting equation Coefficient NO N240 N300 N480 N600
Y, =ae" a 8.300 30.756 35.245 59.847 80.598
b 0.022 0.019 0.020 0.019 0.017
R? 0.721%* 0.758* 0.756%* 0.741%* 0.611
Y, =a+bt a 0.477 24.692 27.109 50.473 90.174
b 6.608 1.388 1.738 2.592 2777
R? 0.845%* 0.882%* 0.897%* 0.882:%* 0.752°%*
InY, =a+blns a 0.578 3.056 3.140 6.015 7.957
b 1.010 0.879 0.920 0.872 0.859
R? 0.935%* 0.957%#:* 0.957%* 0.947+* 0.867%*
Y, =a+blnt a -46.185 -127.684 -161.874 -236.092 -245.015
b 20.730 59.985 74.604 112.546 127.966
R? 0.927%:* 0.965%* 0.971%** 0.975%* 0.936%*

T T FOR B SE,  ROR I A A

Note: ‘*”indicates significant correlation, ‘**’indicates highly significant correlation.

R3 EREBERZRITHEKE

Table 3 Accumulative leaching loss amounts of nitrogen in different treatments

AbFH Treatment NO;=N/kg+hm™ NO;—=N/TN/% NH,~N/kg-hm™ NH,-N/TN/% TN/kg-hm™ (NO;=N+NH,~N)/TN/%
NO 26.15+2.07 a 8.27 3.87+0.47a 55.86 46.81+3.21a 64.13
N240 94.52+6.32b 66.87 2247+143b 15.90 14134+ 11.24b 82.77
N300 112.37+9.43b 64.27 2894 +2.14¢ 16.55 174.83 £ 14.37 ¢ 80.82
N480 17241 +13.14 ¢ 64.12 41.64 £3.56 d 15.45 268.87 + 18.34 d 79.57
N600 196.83 +15.23 d 62.40 4983 +541e 15.88 315.41+16.33 e 78.28

T« [AVRE AN ) 5 Bl 2 m 22 5 35 (P<0.05 )

Note: different letters within the same column mean significant difference (P<0.05).
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