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Abstract: Field in-situ rainfall simulation tests with two rainfall intensities (40 mm-h ™' and 70 mm-h '), which were conducted at
typical sloping cropland in Yimeng mountainous area, were designed to analyze the output characteristics of dissolved inorganic
nitrogen, Inorganic-N (NO, -N,NH, -N) and dissolved phosphorus ( DP) in runoff water, as well as to compare the eutrophication
risk in this water by calculating three ratios of Inorganic-N/DP, NO, -N/DP, and NH, -N/DP, respectively, in cross ridge and
longitudinal ridge tillage methods. Results showed that, under the same rainfall intensity, the DP level in runoff water was higher in
cross ridge than longitudinal ridge, while the change of different Inorganic-N level between the two tillage methods were not consistent.
Cross ridge could effectively reduce runoff and the output rate of Inorganic-N and DP when compared to the longitudinal ridge tillage,
which would be more outstanding with the increases of rainfall intensities. The losses of Inorganic-N and DP in runoff water were 43%
and 5% less, respectively, in cross ridge than longitudinal ridge at the 40 mm-h~" rainfall intensity, and were 68% and 55% ,
respectively, at 70 mm+-h~'. The higher Inorganic-N/DP and NO, -N/DP ratios suggest that runoff water from either cross ridge or
longitudinal ridge tillage have a certain eutrophication risk, which present an increasing trend during the precipitation-runoff process.
Compared with longitudinal ridge, cross ridge can not only hinder the increasing trend of eutrophication risk, but also can significantly
lower it, and thus effectively reduce the effect of sloping cropland runoff on the eutrophication processes of receiving waters.
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Fig.1  Location of the study area
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Table 1  Basic physical and chemical properties of experiment soil
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/g kg /g kg /mg-kg /mg-kg /g kg /grem S /% /% /% /%
3 1. 04 0.78 42.9 29.0 7.69 1.64 6.96 4.09 44.8 51. 1 b
70/mm-h " (0.09) (0.16) (0.95) (1.39)  (0.72) (0.10) (2.89) (0.26) (1.82) (2.08) i+
I 35 1. 08 0.76 37.3 20. 8 9.58 1. 66 12.0 3.70 44.0 52.3 > i
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Table 2 Soil hydrology response relative to different tillage methods

M#/mm-h~"  BEET X PR /s PR BN /mm A2 FE /mm-h ! R RE /% BEABE /mm-h~!
H 33 421(93) 8.07(1.94) 7.19(1.11) 10.4(1.82) 60.6(3.03)
70 I 33 440(71) 8.36(1.25) 20.8(1.32) 30.4(2.01) 41.6(2.28)
ANOVA P 0.793 0. 861 0.001** 0.001 " * 0.001 " *
T 1377(155) 15.2(2.21) 3.19(0.28) 8.02(0.50) 35.4(1.14)
40 N5t 803 (181) 8.91(2.30) 5.35(1.24) 13.3(3.33) 33.8(2.09)
ANOVA P 0.008 * * 0.023 " 0.043* 0.049 * 0.258
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Fig.2 Characteristics of NO; -N in runoff water relative to different tillage methods
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Table 3 Average concentrations of dissolved nitrogen and phosphorus in different runoff time

TR HEE NO; —N/mg-L’l NH," —N/mg-L" DP/mg-L’1
/mm-h~" J73 (L ] J5i ] J5i ) I3] ] J5
0. 388 0.357 0. 341 0.017 0.012 0.013 0.114 0. 092 0.077
B (0.013) (0.004) (0.003) (0.001) (0.001) (0.000) (0. 006) (0.002) (0.002)
70 Wik 0.373 0. 361 0.292 0.037 0. 050 0. 027 0.107 0. 056 0.053
(0.025) (0.005) (0.005) (0.007) (0.005) (0.007) (0.002) (0.001) (0.001)
ANOVA P 0. 056 0. 447 0.001 "~ 0.007 "~ 0.001 "~ 0.020 " 0.092 0.001 "~ 0.001 "~
. 0.286 0.253 0.231 0.087 0. 059 0. 048 0.072 0.052 0. 048
) (0.006) (0.014) (0.004) (0.003) (0.001) (0.001) (0.000) (0.011) (0.015)
40 e 0.382 0. 346 0.297 0. 020 0.017 0.014 0. 054 0. 035 0. 022
(0.005) (0.017) (0.002) (0.001) (0.002) (0.001) (0.008) (0.001) (0.001)
ANOVA P 0.001 "~ 0.002 "~ 0.001 " " 0.001 "~ 0.001 "~ 0.001 "~ 0.001 "~ 0.049 " 0.024 "

WA NO, -N NH, -N il DP ¥ & 1978 by
FEL 23514 0. 227 ~0.459 . 0.011 ~0.075 F1 0. 013 ~
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Table 4  Average output rate of dissolved nitrogen and phosphorus in runoff water relative to different tillage methods

T % HHE G /mg- (m? -h) !
/mm-+h ™! VN NO; -N NH," -N Inorganic-N DP

i85 2.53(0.24) 0.09(0.02) 2.62(0.25) 0.65(0.09)

70 I 35 7.22(0.51) 0.85(0.09) 8.08(0.45) 1.43(0.09)
ANOVA P 0.001* " 0.001* "~ 0.001* " 0.001% "
1 31 0.86(0.05) 0.21(0.01) 1.07(0.06) 0.19(0.05)

40 I 35 1.78(0.44) 0.09(0.03) 1.87(0.47) 0.20(0.04)
ANOVA P 0.017 * 0.005 * 0.028 " 0.808

By 5> 65% . 89% | 68% F1 55% .
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