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Impacts of Slope on Nitrogen Losses from Red Soil in Tea Garden Under Simulated Rainfall

ZHAO Yue', LI Ze-1i%, LIU Mao—hui?, QTAN Li-ping?®, SUN Yun®, WANG Zhen’, WANG Yu-qiu*

(1.Chinese Academy for Environment Planning, Beijing 100012, China; 2.College of Environmental Science and Engineering, Nankai Univer—
sity, Tianjin 300071, China; 3.College of Biology and Environmental Science, Huangshan University, Huangshan 245041, China )
Abstract : Slope plays important roles in nutrient losses from soils, especially under rainfall. A laboratory simulated rainfall experiment was
conducted to investigate the characteristics of runoff and nitrogen losses from red soil in tea garden in Xin'anjiang River Basin under five
slope gradients of 0°, 5°, 10°, 15° and 20°. Results showed that runoff occurred mainly as interflow. Nitrogen losses in surface runoff had ini—
tial flush effect after each raining event, whereas those in the interflow increased with raining time. Under all slope gradients, nitrogen losses
were mainly through interflow. For the surface runoff, regression equation for nitrogen losses (y) and slopes(x) was y=1.03e"%-0.88 with
R?=0.99%* for total nitrogen, y=0.37¢"**~0.36 with R?=0.98** for NO;-N, and y=0.002x+0.004 with R*=0.94** for NH;-N. For the inter—
flow, that was y=-5.65e"""+30.49 with R?=0.91** for total N, y=—0.17¢"'"+14.92 with R?=0.98* for NO;-N, and y=0.77e*"*+0.13 with R’=
0.92* for NHi—N. These equations indicated that with increasing slopes nitrogen losses increased in the surface runoff, but decreased in the
interflow.

Keywords: Xin'anjiang River; red soil in tea garden; slope; simulated rainfall; nitrogen; losses
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Table 1 Physical and chemical properties of tested soil
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1.30 2.62 50.21 4.50 26.9 32.1 41.0 145738 165.9 847.3 15.4
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Table 2 Runoff characteristics under simulated rainfall

FEUITR PURAS R TSR OFRETIR

femieal ()

AfE])/min - A5 [E] /min mm H/L+min™
% 0 8.98 42.87 52.03 0.14
5 2.55 35.42 42.40 0.24
10 1.87 34.10 41.29 0.33
15 1.27 34.38 41.38 0.45
20 0.98 33.70 39.81 0.51
e 0 10.28 85.10 52.03 1.34
5 7.32 74.27 42.40 1.33
10 6.43 72.80 41.29 1.17
15 6.47 77.87 41.38 1.17
20 5.35 78.87 39.81 1.07

FEA I PIGY . — 10 0.45 wm SRR IR, I RE K FE
RIS o — I AN g R BEREE 2 A I E A
Ao BRSBTS SEMSARNREZZ
22 LU B B ROK P 25 IR B IR I AE |, O
THBR A A KT S SCIRAE R AR , 5206 20 4 ok
LAY AR S E o 20 B IO T e T e 5 ) F-
B AR ST J 1A B2 s S AR PP (R e i AR
BCRAE T A2, BT S h

i‘, CL: Z M.T,
(=71 M=—2"

Lo %
i=1 =1

K C T PR EE  mg- L7 503 g+ L7 C 5 i A4
FEARAHRE  mg L7 B0 gL sn FORPEG NG L 0K
55 LRSI, LM F0 P R A, mg - min™ B
g min™; M, TR § ARSI mg - min B0
g min™; T, FIREE DA A RAE T B, min,

2 #REWR

2.1 FEiRHFE

R 2 RS N A RN AR . TR
HH BB 52 ) R M R A A8 R 3L 7 £ PR S 1] #
AR/ NI, 5 DS TR I3 B
FEARRN 5 I EL I AR U4 TR T [V 7 i 5 30 88 14 16 A i
L BRI AL /N A, SRR DR R 7 A R 5 B A ] 14
UL, S RE R, A8 YL I A, 422 £ S ]
Jido P 1 AN TR R e A 7 SR AR A 2R P T LA
B AR AR R R R MRS Y A B
AL, T PR S A ORI I, Jela T AR, A
AR LM AR I O T S DI I 5 UERIR

40 1 M52 0°
35F -0 ke 5°

&

-1 0°
.-.i;%‘gqg 50
&30P 10°
-3 15°
- e 20°

| HERERMERRE R 2

Figure 1 Time courses of surface runoff and interflow
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Figure 2 Nitrogen losses in surface runoff and interflow
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Table 3 Characteristics of nitrogen losses in surface runoff and interflow
it gy SRR BRI g PO RIS R RERR Y
e 0 1.45 0.20 0.86 0.12 0.02 0.014 0.002
1.67 0.40 0.59 0.46 0.11 0.075 0.018
10 3.11 1.04 0.47 1.21 0.40 0.065 0.022
15 3.65 1.64 0.57 1.19 0.54 0.060 0.027
20 4.81 2.49 0.58 1.74 0.94 0.082 0.043
Herp 0 17.89 24.06 0.15 10.70 14.39 0.65 0.87
17.84 23.79 0.28 10.99 14.65 0.39 0.51
10 18.96 22.10 0.27 12.57 14.66 0.10 0.11
15 13.17 15.43 0.13 10.56 12.38 0.23 0.27

20 13.17 14.12 0.20 9.70 10.40 0.14 0.15
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