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Characteristics of nitrogen and phosphorus losses in ditches and effects of
ecological interception by rainfall runoff in a small red soil watershed
He Yang'? Yu Hongbing®® Yang Zhijian* Xiao Runlin'

(1.Institute of Subtropical Agriculture and Ecology Chinese Academy of Sciences, Changsha 410125, China; 2.University of
Chinese Academy of Science, Beijing 100049, China; 3.College of Architecture and Urban Planning, Hunan City University,
Yiyang, Hunan 413000, China; 4.College of Agronomy, Hunan Agricultural University, Changsha 410128, China)

Abstract: An agricultural ditch in headwater of Jinjin River, located at a small watershed in Changsha county, was
selected as the study area, changes and losses of nitrogen, phosphorus in ditches and effects of ecological interception
from rainfall runoff were analyzed. The results showed that the pollutants concentration and rainfall runoff increased
gradually at their highest in preliminary stage of rainfall however, they decreased gradually after the rainfall. The highest
total nitrogen and total phosphorus content reached up to 4.67 mg/L and 0.38 mg/L during raining time respectively,
ammonium and nitrate were the predominant forms. The transportation content of total nitrogen and total phosphorus
increased at first, and then declined by time, the total nitrogen and total phosphorus content appeared to their maximum at
the third days and the second days after the rainfall respectively, and they gradually decreased by time. The ecological
interception capacity in ditches of Acorus calamus L. and Zizania latifolia was obviously higher than that of natural
purification sections, which indicated that plant interception and assimilation were vital to decrease the nitrogen and
phosphorus. The total assimilated nitrogen and phosphorus amounts were 26.90 and 2.34 g/m’ respectively during the
rainy season (between April and June) in ditches.The results could provide references for agricultural non point pollution

control at river basin scale.

Keywords: rainfal runoff; nitrogen losses; phosphorus losses; ditch; ecological interception; non point source pollution;

Jinjin river in Changsha county
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Table 1 Runoff and nitrogen and phosphorus contents in Tuojia ditch

/ / / / /
(m*h ) (mg'L") (mg-L™h (mg'L™") (mg'L™"
12:35 946.80 29400 1.437 1.131 0.1300
13:05 1270.70 32125 1.499 1.159 0.076 2
13:50 1 580.70 4.6650 2.393 1.537 0.266 8
14:35 1591.70 4.6400 1.433 1.433 0.3336
15:05 1 600.10 42650 2.074 1.340 0.247 4
15:35 1 462.90 3.7050 1.842 1.308 0.2350
16:05 1387.40 3.6325 1.527 1.600 0.192 6
16:35 1330.90 3.407 5 1.414 1.213 0.1750
17:05 1310.20 3.4775 1.335 1.210 0.182 8
18:40 1229.80 3.2800 1.899 1.377 0.172 4
19:30 1231.60 2.8800 1.260 1.327 0.170 4
1 2.2 HRBACHERERER B R T EFE
2.76 mg/L. 1
4.67 mg/L 1.69 95 1
min(13:50) 4.67 mg/L 3 (4.24 mg/L)
75 min(13:50—15:05) 1.60 2.90 mg/L
3.20 3.61 mg/L 3
1.24 mg/L
95 min(13:50) 55 ¢
~ —— ] —=— 2 —— 3
239 mg/L 1.94 Doas e A s
g
127 153 mglL EE /%\\%
25
1.12 mg/L 1.54 mg/L
1.5 L I
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1 A[E A i) & b A B BRI
Fig.1 Total nitrogen contents of different sections in different times
1 2
140 min  0.13 2 (0.22 mg/L)
mg/L 0.38 mg/L 3.04 (0.11 0.15 mg/L)
(0.02 2

mg/L) 2
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Fig.4 Total phosphorus contents of different sections

3.54 4.24 mg/L

43.86% 20.67%

14.37% 5.08% -

2.4.2 AEMFBIK

2 6
3.96 037 g/m’
5.5 0.58 g/m’

440 049 g/m’
13.02  0.89 g/m’

2 EHMZAAERRHEAG BME. BREKEMNEYE

Table 2 Assimilation of nitrogen and phosphorus and the biomass of Acorus calamus L. and Zizania latifolia in June

Ngkg™) (gm?) Ngkeg™ Ngm?) /(kgm’?)
20.82 3.96 1.96 037 0.19
21.25 5.50 224 0.58 0.26
14.65 4.40 1.63 0.49 0.30
26.58 13.02 1.82 0.89 0.49

2690 234 g/m’
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