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Effect of Different Multi-pond | Network Landscape Structures on Nltrogen

Retention Over Agrlcultural Watel;sheds [ § S

LI Yu- feng' . LIU Hong-yu' , LIU Jun zhl /y ‘IL'OU-"CHI -rong”, WANG Juan ’
(1. College of Mdrme Science and Engmeerlng, Ndnjmg Normal University, Nfip]mg 2100“2]3 China; 2. ]1dng5u Center for
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Collaborative Innovatloﬂ in Geographical Informathn Res_pur(’e Dévelopment and Application, State Key' Laboratory Cultivation Base of
Geogrdphlc.il Environient Evolution, College of Geogrdphlcdl Suenw Nanjing Normal University, Ndn_]lng 210023, China)

Abstract- Nltrogen (N) loss*from agricultural fields ¢an cause eutrophlcatlon in downstream freshwater systems but the use of multi-
pond / networ:ks ¢an mitigate N losses from agricultural runeffs Fhis study presents an analysis of the relationships between N retention
and land ise before and after rainfall events with the goal of identifying differences in agricultural runoff in four sub-watersheds with 3,
3, 7, and 7 ponds, respectively. The total N concentrations before rainfall ranged from 1.32 mg-L™" to 6.32 mg-L™", and total N
(TN) levels in the ponds after rainfall varied from 2.8 mg-L™" to 16.99 mg-L™" and typically contained 20% - 74% nitrate
(NO; -N). The mean concentration retention efficiencies in the four sub-watersheds for TN, NO; -N, and ammonium ( NH, -N) were
50.09% , 48.71% , and 52.75% , respectively. The N retention efficiency in sub-watershed 1 (3 ponds) was the lowest among the
four sub-watersheds. The N retention mass in sub-watershed 2 (3 ponds) was only 56. 10 kg, and this value was far lower than that of
sub-watershed 4 (324.43 kg, 7 ponds). The number of ponds in the sub-watersheds was not the only factor that contributed to the
effective retention of non-point source N in-situ, but pond area and ditch density also significantly affected N retention. Thus, pond
area and ditch density should be increased for similar multi-pond areas. However, managing multi-ponds to maximize N retention
requires dynamic monitoring and management over the long term.

Key words : multi-pond system ; non-point source pollution; nitrogen retention; agricultural watershed; landscape structure
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Table 1  Area ratio of the different land-use types and total sub-watershed area

iR TR ML % RH/% /% IKYE/ % A/ % Hifth/ % SR/ hm?
1 5.36 72.37 12.90 6. 46 1.13 1.78 37.13
2 1.56 78.24 7.09 5.85 6.35 0.91 39. 66
3 6.44 68. 68 14.24 8. 44 1. 68 0.51 37.42
4 17.83 48.77 12. 68 17. 40 1.39 1.92 39.59
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Table 3 Average concentration of nitrogen in the four sub-watersheds

b P4 AR /mg - L W5 P AR /mg - L'
NO; -N NH, -N ™ NO; -N NH, -N ™
1 2.01 £0.39Aa 0.36 +0. 12Ba 3.66 +0.82Aa 3.89 +0.87Bb 0.76 0. 13Bb 7.53 +1.58Bb
2 1.06 +0. 23Ba 0.21 +0. 04Ca 3.17 £0.89Aa 2.36 +0.69Ch 1.19 £0.35Ab 6.36 +1.69Bb
3 1.39 £0.39Ba 0.42 +0. 13Ba 3.43 £0.76Aa 4.39 £1.00Ab 1.23 £0.33Ab 9.19 2. 50Ab
4 1.58 +0.35Ba 0.62 +0. 12Aa 3.36 +0. 74Aa 3.87 +0.77Bb 1.06 0. 22Ab 7.62 +1.81Bb
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