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Fig. 1 Diagram of field plots
3 (2011 3 2013 12 ) N
x1 ERNERELREREBLMER
Table 1 Physical and chemical properties of surface soils in field
plots
pH
(glem’)  (ghkg)  (ghkg)  (gke)
4.45 1.54 11.14 0.63 0.47
4.60 1.49 15.14 0.57 0.34
1 1.3
1.1 2011 3 2013 12
(116°55'E, 28°15'N) 4 km
250 ml 4
100 m 6° ~10° NO;-N  NH;-N (TN)
(TP)
NO3-N NH;-N
20% ~ 50% 20% ~ 43% 0.45 pm AutoAnalyzer-3
pH(4.6 ) ( BRAN + LUEBBE)NO;-N
1795 mm 17.7°C NH;-N uv
( 550 nm(NO3-N) 660 nm
) (NH3-N) 40
1.2 TN TP TN -
8° TP -
S5mx20m 4
0.2m 03m 1.4
(GY
6h
20
(N-P,05-K,0=15-15-15)
300 kg/hm’ (onset computer corporation)
4
30 ~40 cm 1.5
(P05 12%)750 kg/hm? -
(K,0)225 kg/hm? 150 ~ 225 kg/hm’ -
( 46%)300 kg/hm’ 75 ~ 150 kg/hm® N
1 P N P 2
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N P 493 mm 2011—2013
0 =C xgq, (1) 24 19 1.7 mm( 2) 2011—2013
0; i (mg/m?) 3122 552.8  471.8 mm
i N(NO3-N NH;-N TN) 113.1 1453  78.5mm
P(TP) (mg/L) g i (0.17 ~ 0.26)
(L/m?) N (0.04 ~ 0.08)
P
N P
n
Q=;Qi,z:1,2,3 . n ) -
0 (mg/m?) O i 60 min
(mg/mz) n (P<0.01)( y = 0.299x, +
SPSS 160 Origin ~ 0-581x,~8474 R*=0.71 n=158 P<0.01
8.1 Excel y =0.087x,+ 0.095x,— 2.04 R*=0.57 n=152 P<
0.01 x; x 60 min y
2 )
2.1 2.2
2011 3 2013 12 20113 2013 12
171 1 404 3 218 NO;-N 0.002 ~
1 844 mm 4—6 9.63 mg/L 1.08 mg/L NHj;-N
1.0 ~284.1 mm 0.4 ~46.1 mm/h 0.018 ~2.50 mg/L 0.28 mg/L
158 0.01 ~ 142.3 mm NO;-N  NH;-N
2011—2013 65 7.1  0.021~10.71 mg/L  0.003 ~4.21 mg/L
10.5 mm 152 0.01 ~ 1.27 mg/L  0.41 mg/L( 3)
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300 b o 60 minfiE o RERTRE

K60 minFF5R (mm/h)

7 c] i

\ . f ool o o b : - K
2011-03-01 2011-07-01 2011-11-01 2012-3-012012-07-01 2012-11-01 2013-03-01 2013-07-01 2013-11-01
URER H ) (4E-H-H)
2 MBEWE. HERAENETTL

Fig. 2 Seasonal variations of rainfall and overland flow for peanut and citrus on slope land
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Fig. 3 Seasonal patterns of nutrient concentration and transport flux through overland flow
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2.3
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Table 2 Characteristics of nutrient transport through runoff during 2011 to 2013
N 2011 2012 2013 (%)
NO;-N C; (mg/L) 0.72 1.03 1.16 1.14 1.27 1.83 1.05 1.33 22.6 26.6
O; (mg/m?) 1.90 1.13 3.40 2.61 8.10 3.28 6.70 2.34 39.4 38.4
Q (mg/m?) 72.2 425 261.4 188.1 346.2 121.3 226.6 191.9 50.5 31.0
NH;-N C; (mg/L) 0.23 0.36 0.31 0.48 0.27 0.36 0.27 0.40 12.1 14.1
0; (mg/m?) 1.20 0.61 2.60 1.00 2.90 0.51 2.20 0.71 33.7 29.8
Q (mg/m?) 47.6 28.6 194 68.2 125.2 19.0 122.3 87.0 48.9 24.5
TN C; (mg/L) 1.93 2.31 2.15 2.17 2.65 2.98 225 2.49 13.4 14.2
0; (mg/m?) 6.60 2.80 8.80 4.61 27.20 5.54 14.20 432 65.0 263
Q (mg/m?) 256.3 112.8 668.7 332.7 1169.9  205.0 698.3 497.8 53.5 18.1
2011 3—12 G 0 9]
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Fig. 4 Seasonal patterns of phosphorus concentration and transport flux through overland flow
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(121 60 min (Zso)
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F3 2011—2013 FHEBEMHRFZRIBHERTIL
Table 3 Characteristics of phosphorus transport through runoff during 2011 to 2013
2011 2012 2013 (%)
C; (mg/L) 0.37 0.24 0.33 0.20 0.19 0.09 0.29 0.18 26.6 35.2
0; (mg/m?) 2.10 0.39 1.40 0.35 2.80 0.17 2.10 0.31 27.2 30.9
Q (mg/m?) 83.3 16.2 109 26.0 119 6.30 104 16.2 14.5 49.6
F4 FHRKRESEK 60 min F5R(Ie)E VIS
Table 4 Regression analysis of transport flux and the max rainfall intensity of 60 min
R? F Sig. n
NO;-N ¥y =0.04074" 0.44 121.77 0.00 158
NH;-N ¥y =0.00481,*"* 0.54 182.61 0.00 158
TN y=0.085I5"" 0.55 186.57 0.00 157
TP y=0.0067I5"** 0.52 166.50 0.00 158
NO;-N ¥ =0.02975"" 0.37 88.64 0.00 151
NH;-N ¥y =0.0045I5"° 0.40 100.53 0.00 151
TN ¥y =0.05815""" 0.46 124.95 0.00 151
TP y=0.00481"° 0.32 64.36 0.00 152
N P 60 min NH;-N TN TP
( 4 60 min (P<0.01) (R%)
(P<0.01) 0.70 (0.18 ~
(R 0.32~0.55 0.72) (4] ™ TP
NO3;-N  NH;-N
TN TP
TN TP
NOs;-N  NH;-N (241
NO3-N  NH;-N
[9-10, 26-27] 3
28
[28] 3
N NO3-N
NO;5-N NH;-N N
2.4.2 4—6 P N
4] TP TN
N P
5 (Uso)

NO;-N
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Fig. 5 Relationship between transport flux of nitrogen and phosphorus and runoff in two land use treatments
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Characteristics of Nitrogen and Phosphorus Losses Through Surface
Runoff on Sloping Land, Red Soil Hilly Region

LV Yu-juan, PENG Xin-hua', GAO Lei, ZHANG Zhong-bin

(State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China)

Abstract: Agricultural nonpoint source (NPS) pollution has become a main contributor to water quality problems. Researches on
characteristics of nitrogen (N) and phosphorus (P) losses from slope farmland and their factors are basic to understand how to
increase land productivity and to improve water quality. This study analyzed the characteristics of N and P losses, and their
relation with rainfall intensity and runoff on red soil sloping land under peanut and citrus land uses. The data of surface runoff and
nutrient losses were collected from four erosion plots (two from peanut field and the other two from citrus orchard) during the
period from March, 2011 to Dec, 2013. The results showed that the peanut field produced significantly higher amount of N and P
losses than citrus orchard did, but N concentrations were in contrast. The seasonal and annual variations of N and P losses were
consistent with the pattern of surface runoff. The amount of N loss was positively correlated with the surface runoff (P<0.01).
NO3-N was the main form of dissolved N loss. P loss was less than N loss for the two land uses. The N and P losses peaked in
April to June when the rainfall accounted for a large portion of annual precipitation. The rainfall intensity and runoff amount both
showed significant power function relationship with nutrient loss. Orchard citrus land uses would be more useful than peanut
slope farmland to soil-water conservation on red soil sloping land. Fertilizer management and related control measures should be
measured in the peak of annual rainfall-runoff in this region.

Key words: Red-soil slope-lands; Rainfall intensity; Surface runoff; Nutrient loss



