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Characteristics of Dissolved N, P Loss and Eutrophication Risk in Runoff Water in Contour Tillage.

A Case Study of Hilly and Mountainous Area in South—Central of Shandong Province, China
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(1.School of Chemistry and Resources Environment, Linyi Normal University, Shandong Key Laboratory of Soil Conservation and Environ—
mental Protection, Linyi 276005, China; 2.College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China)
Abstract: Simulative rainfall experiment was conducted in the sloping land with contour plowing in hilly and mountainous area in south—cen—
tral of Shandong Province to analyze the loss characteristics of dissolved nitrate nitrogen(DNN ), ammoniacal nitrogen(DHN ) and phosphorus
(DIP) in runoff water, and measure the possible eutrophication risks in this water by calculating N:P ratios; (DNN+DHN )/DIP, DNN/DIP,
and DHN/DIP. Results showed that, under the typical torrentialrain intensity (70 mm+h), the amount of precipitation necessary to produce
runoff in contour tillage was 8.07 mm. After the runoff started, runoff rate obtained rapid increased in the initial runoff—stage(0~5 min ), and
became stable after 14 min. The change of sediments concentration in the rain process presented a single—apex model. Dissolved nitrogen and
phosphorus concentrations decreased gradually in the runoff process. The concentrations of DNN, DHN and DIN were 12.1%, 23.5% and
12.6% less, respectively, in the final runoff—stage than that in the initial. The concentration of DIP decreased 32.5% which was significantly
greater than that of the dissolved nitrogens. Dissolved nitrogen and phosphorus concentrations showed a high correlation with runoff rate and
topsoil available nutrients at the initial runoff—stage, and then decreased gradually. The correlations between dissolved pollutant and sedi—
ments showed a high—low-high change in the rain process. The loss rate dissolved nitrogens increased significantly within the runoff process,

while the difference of DIP loss in this process was not significant. The loss rate of dissolved nitrogen and phosphorus and the runoff rate per—
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formed a power function relationship, but this correlation was gradually reduced with runoff time extension. The analysis of N/P ratios suggest—

ed that runoff produced by contour tillage contour with a low eutrophication risk. However, the eutrophication risk level presented an increas—

ing trend in the runoff process. Controlling the DNN loss at the final runoff—stage could effectively reduce the eutrophication risk of countor

tillage runoff.

Keywords: sloping land; contour tillage; runoff; loss of nitrogen and phosphorus; eutrophication risk
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Figure 1 Location of the Experimental site
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Table 1 Basic soil properties of the experiment area soil

A¥A/mg-kg' B Bmg-kg?  AHLFE/g-kg? HElg-om”

K% Kbt/ % BRI % Wil %

39.79 27.01 8.73 1.63

3.89 43.95 52.16 W+
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Figure 2 Runoff rate and sediments concentration curves in contour tillage
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Table 2 Runoff-weighted mean concentration of dissolved nitrogen and phosphorus in different runoff interval
S DNN/mg-L™* DHN/mg-L™* DIN/mg-L™ DIP/mg-L™
R — N — N — N =
W PRtz {35 i W FrsEZE W PRtz
gt 0.388a +0.013 0.017a +0.001 0.405a +0.013 0.114a +0.006
4 0.357b +0.004 0.012b +0.001 0.369b +0.004 0.092b +0.002
F 0.341c +0.003 0.013b +000.0 0.354b +0.002 0.077¢ +0.002
P 0.001 <0.001 <0.001 0.001

T PATEMTPH RN EEEER, RS FRARZRRIAE PO.05 BEER. TR,
3 BRBEMEESNPHESREE

Table 3 Average loss rate of dissolved nitrogen and phosphorus in runoff water

SH DNN/mg-m>-h* DHN/mg m™>+h™ DIN/mg+m™>-h* DIP/mg-m™>-h*
kR E PRz Wk FRUER Wk FrsER WK PRz
gt 1.891b +0.36 0.065b +0.02 1.955b +0.34 0.552a +0.13
Hii 2.750a +0.23 0.091a +0.01 2.840a +0.26 0.711a +0.09
K 2.894a +0.16 0.111a +0.01 3.005a +0.17 0.654a +0.07
p 0.006 0.018 0.004 0.154

W R, MR ENZ A S, 2% DIP FkREm, MBS T #R A DIP Fk
B, >Ki DNN.DHN # DIN Jii R B4 47038 m  EHERAHE,

TE 45.3% .28.6%F 45.4%) L, Ti DIP ¥k AR 2.3 #EHHMERRA NP &
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Table 4 Average N/P ratio in different runoff interval

DIN/DIP 3 DNN/DIP % DHN/DIP 2

BiH
6 tfEE H WEE H R

oI 3.55¢  +0.29 3.40c +028  0.15ab  +0.01

i 4.01b  +0.07 3.88b +0.08 0.13b +0.01

F 4.60a  +0.11 4.43a +0.10 0.17a +0.01
P 0.001 0.001 0.009
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Figure 3 Correlations between topsoil available nutrients levels and dissolved nitrogen and phosphorus concentrations in runoff water(n=3)
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Table 5 Pearson correlation coefficient between runoff rate,
sediments concentration and dissolved nitrogen, phosphorus
concentrations in different runoff interval
W
DNN DHN DIN DIP
ZHRE WP(n=29) -0.671%* -0.856%* -0.731%*% —0.513**

i (n=54) -0.240 -0.374* -0.244 -0.305
K#(n=30) 0.152 0.098 0.173 0.110
VRVHE ¥(n=29) 0.412% 0.135 0.396* -0.169
Fi(n=54) 0.202 0.063 0.197 -0.057
KHI(n=30) 0.566%* 0.196 0.563%* 0.279
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Figure 4 Correlations between runoff rate and loss rate of dissolved

nitrogen and phosphorus by runoff(n=113)
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Table 6 Pearson correlation coefficient between runoff rate and loss

rate of dissolved nitrogen and phosphorus in different runoff interval

. MER
e

DNN DHN DIN DIP
P (r=29)  0.922%* 0.752%* 0.927** 0.748**
HFi(n=54)  0.591** 0.465* 0.605%* 0.699%*
F#(n=30) 0.450* 0.484* 0.462* 0.118
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