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Characterlstlcs of Runoff-related Total Nitrogen /and PhOSphorus Losses Under

Long term Fertlllzatlon and quﬁvatlon on Purple Soﬂ Sldplng Croplands.—
WU Xiao-yu, 'LI Tian-yang, HE Blng Buiy ! & o

(Key Laboratory of Eco-environment in the /[Thiee Gokges Reservoir Region, Miflistry of Education, College of Resourceb""and
Envu};nment Southwest University , Chongqmg 4007'15 Chmd) !

Abstract: To ehwldale the effects of long- texm fertifizatiori_ aryj “cultivation on runoff rates and runoff related nitrogen ( N) and
phospharug(P) losses, the following five treatments weré established on sloping purple soil cropland; (D no fertilizer with downslope
tillage (€K), @ corﬁbined application of manure and fertilizer with downslope tillage (T1), @ chemical fertilizers with downslope
tillage (T2), @ chemical fertilizer with increasing fertilization with downslope tillage (T3), and & chemical fertilizer with contour
tillage (T4). The runoff rate, runoff-related total N (TN), and total P (TP) concentrations and their loss rates from 104 erosive
rainfall events were determined for the period 2008-2019. Results showed that although runoff rates were not significantly different
among the fertilization treatments (P >0.05), runoff was markedly lower in fertilization treatments than in the CK treatment (P <
0.05). Runoff-related TN concentrations were significantly higher in the CK compared to the fertilization treatments (P <0.05) , while
there were no significant differences among the T2, T3, and T4 treatments, which had higher concentrations than the T1 treatment.
Runoff-related TP concentrations were significantly higher from the T1, T2, and T3 treatments than the CK treatment (P <0.05) , and
were significantly lower in the T4 than the CK treatment (P < 0.05). TN loss rates were not significantly different among the
fertilization treatments (P > 0.05), but were all lower than the CK treatment (P <0.05). Furthermore, TP loss rates were not
significantly different among the downslope treatments (P >0.05) , but were all higher than the contour treatment (P <0.05). Runoff
rates showed no significant relationships with TN and TP concentrations in the CK, T1, and T2 treatments but were significantly
negatively linearly correlated in T3 (P <0.05) and significantly positively linearly correlated in T4 (P < 0.05). These results
potentially provide scientific guidance for the prevention and control of agricultural non-point source pollution on sloping croplands in
the purple soil area.

Key words: fertilization; cultivation; nitrogen and phosphorus loss; surface runoff; purple soil
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Fig. 1 Schematic diagram of the experimental plots
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T1 138. 00 45.00 0. 00 72.00 221.00 144. 00 0. 00 216. 00
T2 225.00 75.00 150. 00 0. 00 188. 00 90. 00 150. 00 0. 00
T3 337.50 112. 50 225.00 0. 00 282. 00 135.00 225.00 0.00
T4 225.00 75.00 150. 00 0. 00 188. 00 90. 00 150. 00 0.00
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Fig. 2 Changes in runoff rates under different treatments

in purple sloping cropland
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Fig. 4 Changes in TN and TP loss rates under different treatments in purple sloping cropland
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