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Nitrate—nitrogen Transport in an Anthropogenic—alluvial Soil of Ningxia Irrigation Area, China
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(Institute of Environment and Sustainable Development in Agriculture, CAAS, Beijing 100081, China)

Abstract: Nitrate nitrogen(NO3;—N) transport has special patterns in anthropogenic—alluvial soil of Ningxia irrigation area. In this paper,

we studied the NO;—N transport characteristics using the horizontal and vertical soil columns. The results on NO;—N horizontal transport ex—
periment indicated that the NO;—N horizontal transport followed very well with the soil moisture movement. With the increases of NO;—N hor—
izontal transport distance, the concentration of NO;—N was higher, and reached the maximum at the interface of wetting front. The concentra—
tion of NO;—-N decreased with the increases of the soil water content, and their relationships could be fitted with a power function. The NO;—N

transport rate decreased with the increase of the NO;—N horizontal movement distance, following a power function as well. Vertically, the

NO;-N breakthrough curve(BTC) significantly different along with the soil depths, as affected by the different content of the organic matter

and the clay in different soil layers. The CXTFIT was used to simulate the breakthrough curve. Parameters obtained with CXTFIT fitted very
well with the measured values, indicating that the CXTFIT model could be used for NO;—N transport prediction in anthropogenic—alluvial soil
of Ningxia irrigation area.

Keywords: anthropogenic—alluvial soil; nitrate nitrogen; horizontal transport; vertical transport; break through curve
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1 SRR EARRE MK REL SR

T H TR X R ARG A HAPF SR, 1
X fii FAb %k 38°03'~38°15" , A4 106°14'~106°29', /&
F AR KGR T 200, BT E G EEX M
BRI A TR . 3K 1 114 m, FIREKE 180~220
mm, HEHTE 7—9 A, 4EHZE K E 1 100~1 600 mm,
AE 34 H BEETE] 2 800~3 100 h, TLFEHA 164 d, 4EF-1y
SR 8~9 C,/EMAKZEAN (4—9 A ) =10 CHFE
A1 3200~3 400 °C, AFFTIX 13 Ry B AR AR HE Y
FRAHER £, TR R 4E 2 X S R R A AR X, /KRS
INFE EOK BEIE N EEMEAEY

PR T 2009 47 10 A KRR RIS BGH
PA7~15cm H—ZERETE, NTEEBERT 1
mm P85 F o ARIBRAR T EE Rt BB 4 E i
AT AH SR B AE o

TR BRI E AT (1) 1A E F
T8 (2) A-3ER b : BT-9300H BB LAR: B A 4L,
JoT Hh 53 254 BRI PRkl o3 25hm e s (3) HIBA ML . F5K
BRER SN 5 (4) L 3EFLBRE : LB RIE (456 11
FEIFE)EM, AR 3% 1,
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2.1 HERKEEH LR

KK 458 BAH A K e Bl

SEH R B FE A MR B A0 5 R PR 43
YRS 1897, 87 2 em, HIRH 5 cm, 53 K=
Bt S5iRRE B K B 2 om, B D O IR B
34 em, BEEEE AR A AE o BT PE T D FR RS R
7K 2 R TE 50 B AR R AR R], AT R EE T 3
FE 18556 58K 4 B 2 o SEIG 3 AR P ic SR A

BERENY U 2/3 2 AR IR SER, B B
THRSE A 4 4,2 Y TIE LS OKE 2 4y
FATIE TS AR

FH 2 mol - L'KCl ¥ A 10:1 fy7K 1 1 , 1 133
RIS R, IR G IR 6 25 e B B,
22 HEREHIEBIR

kM B HEE A ERAR RS R
2835 , 77 F§ STANMOD (Studio of Analytical Models )
B CXTFIT FAR R SE S & & g 9,
RBUHRHA R B S

+HANA 10.5 em, FE 15 em Y EHTE PVC
E,EREHEET-TEERN 1.5 om Bl EFFAL
WEEEAR R 2em K 5 cm B, DIE R E R
A EEMARH A& EEL, #RATRK. H
TRIEEE RN E —ELYh, HEE Lem JEA
Wb HAU 1 om KBRNHRIEAE S EHT, HA A
FEH 10 em, H AR ERIESEHS) HEA R ZH
NG E R B A % 3R 52, By 1L BE R
WA A, A SERJEERIZEEE 0.5 cm R A3
B, By AL VB R L R R T

FEASLI {8 PR RIK Sk, A R 5 R
RECYL KR S SEIRHT, S DA ER R A K,
TEEAEZ A IR, A5 A BsRhIK,
WRUE LA 2~5 d, B 2k R S AU B B AR - 5
BEMNEH Eumin A 100 mg L™ 5 & & B W 100
mlL, RS RN BRI 2B A LRSS, 5 28K
Bio BT R KIERIE 0.5~1.0 cm, HRIEWIE
AR E A [ L R[] :0~45 cm 5 45~60 cm
A 2 h,60~90 cm >4 0.5 h,90~100 cm 4 1 h,100~120
em 24 0.25 h, BURE S 10 4 UORE IR, 3000 58 1k
RS RRE

THAS A E R 25 e BT RN,

I 45 RUR K AL B[R] 75 B IS B R f A
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Table 1 Physical and chemical properties of test soils
/%

T2/ KiElg kgt PlFE/g ke LBRRE /%

=/cm - o e il HHlg-kg HHli/g kg FLBR /%
0~45 18.25 53.76 27.99 riEL 1.532 12.7 44.25
45~60 28.04 67.71 4.26 kst 1.591 8.30 42.07
60~90 12.11 31.96 55.93 L 1.503 5.56 44.82
90~100 15.96 42.05 42.00 Bt 1.520 4.48 43.72
100~120 6.41 26.93 66.67 whigE+ 1.479 3.55 45.28
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BB 9 OV P SE AR .52, 50K ) I 1 04 A
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Figure 1 Relationship between the concentration of nitrate nitrogen and transport distance in different soil layers
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0.985,1=30; %100 n=0.989, n=23; R% 9120 =0.983 , n=
47), AR SRR B 7K.
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Figure 2 Relationship between nitrate nitrogen and soil water content of different soil layers
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Figure 3 Relationship between nitrate nitrogen transported velocity and transport distance in different soil layers
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Table 2 Observed parameters of nitrate nitrogen BTCs in different soil layers

+JE/em Pi/mL b H WA )/ WAl /h Gt/ FiBEH /b AR/ (CICo)
0~45 7.50 21.5 495 99.5 68 03257
45~60 5.58 26 66 140 114 0273 5
60~90 30.17 10.25 16.42 245 14.25 0.650 9
90~100 13.50 16 29 53 32 04530
100~120 129.00 237 333 6.33 3.96 0.726 2
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Figure 4 The determined and fitted values of nitrate nitrogen BTC in different soil layers

BIAEER, & LR FEMAIIG SRS TMEER
PRAE R EUITE 0.98 LIE, AHASEUM B S {E S
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Table 3 Parameters of nitrate nitrogen transporting fitted by

CXTFIT model
+ZF/em  wv/em+h?  D/ecm?-h? R v/D R?
0~45 1.688 0.725 6 8.156 2.326 0.993 3
45~60 1.055 0.663 1 7.169 1.591 0.981 7
60~90 5.173 0.336 4 7.720 15.38 0.996 1

90~100 2.842
100~120 32.76

0.7517 7.717 3.781 0.9911
2.304 0 9.989 14.28 0.993 2
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