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A study on nitrogen transport in a farmland stream in Liuchahe

watershed

MAO Zhan-Po', YIN Cheng-Qing', WANG Yu-Chun', FU Qiang', FANG Yang’,
WANG Hai-Bo?, BAI Ying® (1. SKLEAC, Research Center for Eco-environmental Sciencess Chinese Academy
of Sciences, Beijing 10085; 2. Hefei City Environmental Monitoring Station Hefeir 230031, China). Acta Ecologica
Sinica2003,23(12):2614~2623.

Abstract: The spatial dynamics of nutrient and suspended solids were investigated for two years in a 1. 8
km agricultural headwater stream, located by Chaohu Lake, southeastern China. The stream form was
greatly modified by human activities. The stream could be divided into 4 channelized reaches (1.3 km). a
pond reach (0.15 km) and 3 estuary reaches (0.36 km). It was found that retention of total nitrogen
(TN), nitrate (NO;-N), ammonium (NH;-N) and total suspended solids (TSS) predominantly occurred
in the pond reach and estuary reaches. TN, NO,;-N, NH;-N and TSS retained in the pond reach and

estuary reach accounted for more than 50% of those retained in whole stream. The retention mostly
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happened in the rain-runoff events and it was 13 to 27 times than that in baseflow. The results showed
that the channelized reach was the most important source for pollutant release under either runoff or
baseflow conditions, and it accounted for more than 90% of whole stream release. There was a high
spatial variability of nutrient dynamics in different channelized reaches. The channelized reach directly
discharging into the pond did always retain nutrient and TSS under base flow and runoff conditions,
whereas the other channelized reaches performed differently in different hydrological conditions. The high
spatial dynamics of nutrient and TSS in the stream was resulted form anthropogenic disturbance of the
agricultural headwater stream, such as channelization and excavation, it suggested that would be expected
to decrease the capacity of nutrient retention in the stream.

Key words :retention; release; nutrient; spatial variability; stream forms;stream ecosystem
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Table 1 The characteristics of Liuchahe and aquatic plant
Characteristics of reach Characteristics of aquatic plant
Reach types
Reach ~ Width(m) Depth(m) Length(m) Dominant Coverage (%)
Phragmites . Acorus
. . L1-2 2~10 1.5~2 168 85
Channelized reach calamus
Alternanthera
L2-3 3~3.5 1.5~2 378 . . 10
philoxcroides
L.3-4 4~6.5 2~2.5 328 Phragmites 78
_ Phragmites.
L5-6 5~6 0.5~1 404 ) . 92
Alternanthera philoxcroides
L4-5 30~55 0. 5~1 154 Alternanthera 70
Pond reach ’ ’ philoxcroides
L6-7 10~35 0.5~0 102 Alternanthera 95
Estuary reach
Alternanthera
LL7-8 25~45 0.5~0 254 philoxcroides. Acorus 90
calamus Acorus calamus
1.8-9 45~50 0.5~0. 50 Acorus calamus 80
2.2
- s TN.NO; -N.NH/-N TSS N . TN 3
0. 45pm s NO,; -N  NH{/-N, TSS.
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Table 2 The particle composition of sediments in Liuchahe

stream

(mm) Particle composition

0.25~0.05~0.01~0. 005~ <<
0.25 0.05 0.01 0.005 0.001 0.001

Reach type

F¥ R Precipitation (mm)
3

0 L n L I 2
2001-07  2001-09 2002-03 2002-05

8.2 24.5 21.9 16.1 27.9
2001-08  2001-10  2002-04  2002-06

Channelized reach L

1.4 3.6 24.5 183 16.2 36.0
Pond reach 2 2001 7 ~2002 7

2.8 7.6 29.3 13.7 14.0 37.6 Fig. 2 The characteristics of precipitation in Liuchahe

Estuary reach stream during 2001~2002
3.1
TN . 3 4, TN, NO3 -N NH;-N
(ANNOVA, p<<0.01 ), TN (r=—0.97; p<<0.01),
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TN . L1-3 TN 3
s 1.3-4 1.5-6 N Table 3 Chemical indices of sampling plots in Liuchahe
TN stream
s TN NO; -N NH; -N
Reach (Mean+SD)  (Mean+SD)  (Mean+SD)
o eac
%) (mg/kg) (mg/kg)
2001 7 ’ L1-2 0.16+0.05 1.3540.99 1.714+1. 44
’ (2001 125 0.1440.03  1.67+0.12  1.18+0.28
7 33 mm), L3-4 0.0940. 02 1.5040.11 1. 68+0.45
TN ; L4-5 0.14+0. 05 1.1940. 15 1. 2640. 25
3 L5-6 0.17+0. 02 2.18+1.11 1.6340. 64
2002 L6-7 0.16+0.06 0.9640.71 2.5442.21
’ ° L7-8  0.164£0.06  0.8140.09  1.9740.94
(4~5 ’ L8-9 0.14+0. 05 1.454+1.15 2.38+1.47
N N ) TN
NO; -N S
251
NO; -N NO; -N
20
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15
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1.0
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6) NOT-N Fig. 3 The spatial characteristics of TN concentration
2001 7 NO- - in Liuchahe stream
N, . 8 14
( ) 12
sNO; -N 10}
. . 2 08}
g
NH;-N 7, = 06}
NH, -N NH, -N 04t
(P<<0.01;7=—0.55), NH,-N 021 ﬂ:“
+_ p L 1 L 1 1 !
’ NHI-N 2001-07 2002-03 2002-05
. . 2001-08 2002-04 2002-06
NH; -N . NH/-N
4
L1-3 , . Fig.4 The temporal characteristics of TN concen-
L3-4 156 NH*-N tration in Liuchahe stream
.3~ L= s . °
9NHT’N 1] ~
s NHJ N [20.21] oNHJ N
N « 8. 2001 NH; -N

» 2002  NH;-N (p<<0.013;7=—0.79),



12 2619
TSS 9, TSS . TSS
L4-5, L.5-6 L6-7,
C 2, > 0.005 mm , <0. 005 mm TSS
08
12
10 =06}
5 08 N
g -4 04+
5 06 0
o 04 L
g Z 02
02 r
0 ) ) ) 0 L 1 [-'] 1 1 1 J
L1 12 L3 L4 L5 L6 L7 L8 L9 L0 108 0 " 06
g 6
Fig. 5 The spatial characteristics of NO; -N concen- Fig. 6 The temporal characteristics of NO3 -N concen-

tration in Liuchahe stream

e
[X]
T

o \ . 1 L 1 1 I 1 )
Ll L2 L3 L4 L5 L6 L7 L8 L9

7
Fig. 7 The spatial characteristics of NH{"-N concen-

tration in Liuchahe stream

3.2
3.2.1 ,TN
14.1 kg, 14.9 kg 10). -
.TN 195 kg, 126 kg
63%
. L4-5 L6-7
TN, “ -
TN “«oor
L4-5 ,
. .TN
53 kg, - 27%,
TN .TN 68. 2 kg,
54.0 kg,51.2 kg 71.0 kg,
3.2.2 ,NO; -N

3.9 kg, (

tration in Liuchahe stream

e o
“w o
1

e & ©
R oW -
T T

NH,-N(mgL1)

=
-
T

IEAER!

2001-07 2002-03 2002-05
2001-08 2002-04 2002-06

(=]

8
Fig. 8 The temporal characteristics of NH; -N concen-

tration in Liuchahe stream

1
L7 L8 L9

0 1 ) vl L 1
LI L2 L3 L4 L5 L6

9 TSS
Fig. 9 The spatial characteristics of TSS concentration

in Liuchahe stream

1D,



23

2620
- ,NO; 109 kg, 71 kg; 51 kg,
- 48% . , L5-6 L6-7 NO; -N
“ s - s L5-6 NO; -N, L6-7
oo ,NO;y - 24 kg, NO; -N ,NO; -N
37.9 kg, N —14.9 kg.16 kg 36.8 kg,
00 Runoff 50 -
7 40 [ Runoff
50 30t W Baseflow
30 = 20+ H
— o 10
B 1o S ol .. AT
E 10 L3-4 L4-5 & a0z 123 L34 Las |56 167 178
Z
.30 =20 -
230+
=50 -40
-70 -50 -
10 ( 1 ¢
) )
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in Liuchahe stream (positive value means pollutant was
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3.2.3 12 s ,NH; -N 10. 7 kg, 11. 2 kg.
- ,NH; -N 82.7 kg, 68 kg, —
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was released from the reach)
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3.2.4 .TSS 566 kg . L5-6C 13);TSS
811 kg. - LTSS 15152 kg, 8747 kg,
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R Table 4 Pollutants retention variation in Liuchahe stream
NO3 -N NH{ -
’ TN (kg) TSS(k
~ Reach type (ke (kg) (kg) &)
- —54.0 —14.9 —37.8 —481:
L7-9 Channelized reach 040 14-9 378 4813
-
. .0 2 £
. Pond reach 51.2 16 12. 1 3624
° L1z, e | 71.0  36.8 247 4479
150 em/sC 14), stuary reach
. 3 . . 9 290
Liuchahe Stream 68-2 87-9 2 829
[.2-3 2001 8 (
. ) , '
[23
’ ( The value of Liuchahe stream was the sum of retention and
), o ’ release of channelized reach,pond reach and estuary reach,

and the retention value of the channelized reach,pond reach
and estuary reach was the sum of retention and release of

the same type reach
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