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Modeling Spatial and Temporal Variation of Nitrate Loss via Interflow in a Sloping Field of Purple Soil
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(1. Key Laboratory of Eco—Environment of Three Gorges Region of Ministry of Education, Chongqing University, Chongging 400045, China; 2.
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Abstract: A two—dimension convection—dispersion model was established to simulate the transport of nitrate in cultivated and non—cultivat—
ed layers in a sloping cropland of purple soil under broadcast incorporated and hole fertilization. Water transport in purple soil could be di-
vided into saturation stage and interflow stage, and the interflow occurred during the middle and later period of rainfall when the soil was
saturated. During the early period of rainfall, the loss of nitrate nitrogen was via downward infiltration under broadcast incorporated fertiliza—
tion, while it was through diffusion from the holes under hole fertilization. During the later period of rainfall, however, losses of nitrate nitro—
gen were mainly via subsurface flow under both fertilization methods, with faster nitrate leaching in cultivated layer than in non-cultivated
layer. At the same amount of fertilizer( 150 kg+hm™), soil nitrate nitrogen concentrations were 0.110~0.160 kg m= under broadcast incorpo—
rated fertilization, but were 0.040~0.120 kg -m™= under hole fertilization, at the end of raining. The present results indicate that cumulative
nitrate nitrogen losses are greater under hole fertilization than under broadcast incorporated fertilization.
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Figure 2 Comparison of simulated and measured values of nitrate

leaching at different slope positions
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Figure 3 Temporal variation of rainfall
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Figure 5 Changes in soil water content at different slope positions

B o6 2REIEMHSRRESELTN

Figure 6 Variation in leached nitrate concentration isopleth under

broadcast incorporated fertilization

o TIEWH SR LA 0.35 kg m™ LI 45 T
TR RIS 2 (A 285 AL R 40 A S22 IR A 34
TERERN 1.26 h 2Z )5 , S HE AN S RSk BE P46 & A=
AsAk, BEVEIZI R n e BB S i T BRI R L SR
BBV 2 A A UL ] 3R AR A8 1 Rl BF, TF IR T
Yo NE® , mARBHE 2 A R MR A AT 1)
BRVAT, RUIIEHEHEBHEZ AR s B A
R/ NTRHEZ . HRERERHEZ L5055 R
BOAHXTAR , BEE )2 3 e ik B RN, 3K B 1 Ff5 7K
SAIIRMIEERS, R ATEBHEZ Kb,
WAEAEREVEZ oK S M I S AN o VRV SE Y
WL R BB B8 7 58 (1) 3 b, - 338K 530 ) s5 4 B
Ko BEEREIAHELT , 2 RS R B I %
WA TR s, FEREM DI 7 h 5, SRR 15
B A R B LA HE RS 0.110~0.160 kg-m™,,

P 7 A S TR I 200 35 5 it IR Jr =T i 2 ROk

126
11.4 min
& 26nh

= i6h

B :kgem = 7h

B 7 ENGEEMSARKRESELETL
Figure 7 Variation in leached nitrate concentration isopleth under

hole fertilization



SR 5 LB R P U R 23 £ ) 1977

(kg m™) Ay ()25 Mk AT DA, ZEFE R RI (126 5 )
A F LA PR R, I BOA R . 7F 11.4
min [, 256 FR 5346 B L)) DU RS 8, B
AR FEB BN T EEEBBE, AT
T 1) 3R 2B R I R DO i TR A A IR
R TR R AEL,  IEBT 7K o AR A T3 B2 3 AR
Ao Bl R RN T S, 3K BTG 2 i
R S (S 720 T ) P A 780, AR L 7 Gl G s T 0
HBEUCA  AERHE SRR S L O R IR
P8, I H3 TR (3T RS 5 5 B B ook
FHe o XATRERE YT RHEE ey b By ik
FI P AN il A RS BARIE T KA a8, i 2
Bl 4 NN A TR I (A L RIS 1) 3 T R sl s
P TEREN 7 h 5, B GRSk E 2 S A
He P HARFAE 0.040~0.120 kg m™,,

T 2 XN Rt AL 2% A e JBE 2 ) A R L
A LAE F), B AR 4 2 it B AL i Iy 2 25 &L 7k
R BEAERKES A B S E—FE B
JtEAE 5 2T, 2860 - SRR 2 i 25 T R AT A
BARBHEZ PG ZERE R s S S A2 IR T
BN F  HUR B WAt YV 3 ) AT RS BHEIZ N
TS MR B W (AR AR e P B . BRI ZS R
L) HENE T AR RN 0.160 kg-m=, JE it A
THSA AR R 0.120 kg m™, 15 B2 5 1 J5
AT RESE « S AR AR L v, vk B AR A
KK Bh S RECER BT 4 2R, 7S Uk Ok
S A L it A b R BN AERHE 2 RS A E KT
SRR, B it IE T A AS B IR AR A AR
2.3 EEMRKIRESETISEST

8 Ry Wit A 7 20N BV E 2 AR R S A

0.25

(a) 42t Ae

7 0.20
g

j‘m
ﬁ“:"( 0.15

0.10

0.05

0 10 000 20 000 30 000
Hsfa)/s

AL (e b e BT ) SR S5 A il 25 Uk 2R vk
FEAE AR o N 8a( 422 HtENE ) FHE] 8b(IL7THENE ) (1) LA
R, AN AR (R A3 Ao TR S A A R
AR AT EIARAR, YL R I AT A ARG i f5 R
AR A Y o7 B i [l 22 S B/ . TS 1553
SO0y S 3E 2o /N DX A 2 YR BRI 5 A5 2R i
SR AR, 22ROk R W B TR 35
min 72475 B8R K, N 0.222 kgm™, 5 618 T [
T 5L 7/ it A 3K 2% W B 7E 27 min 2 A ik B Bk,
0.188 kg-m™, 4 il I A Fr e a , (H b5 ik T B
YR T VAR 3 X — 45 R R R — 5 TR AT g &
THET O NESEAE T2 BB A AU 21 28 1
B, I — 5 THI AT RS B it IE i 25 R0 v B R A
DO o = 11w

3 #ig

(DTEAUMBIER 5T, 0K isH 00
R SRR B A P B, S P AR TR T
FJe AR R S

(2)FERI w42 S S BRI N EH T8,
FE7 it NE F Ay ph B o Ji R, G rp A ] SRR
TRE IR FERRER o 5 TR 50 SR G AR L, 43
T A AN AS R G =25 =, I BARHME 28
MR BAERTARHEZ

(3P LS G , 42t AR E 2 fF A Ok B
FETE 0.110~0.160 kg -m=, i 35/ it AL 24557 0.040~
0.120 kg-m™, FE/GIAERFRIMMRE 2 T2 2L, &
W14 NS AR A B T RS NE R DR

(4) 42t AT AN L bt AT A 285 0K O Wk B AR ZE R
FRARIAIR BRI, 42 2t N A 3 (S A A Uk O Wk A

0.20

(b)FI N

1 1 ]
0 10 000 20 000 30 000
S fal/s

bk R O h
B 8 £RMENMIBHT X ERAIHSRMKREZN

Figure 8 Changes in nitrate concentration in leachate at different slope positions under broadcast incorporated and hole fertilization
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