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Research of Nitrogen Transportation and Transformation of Ditch Sediments in Drying and Wetting Period

WU Jian, YANG Pei-ling, REN Shu-mei, SU Yan—ping

(College of Water Conservancy & Civil Engineering, China Agriculture University, Beijing 100083, China )

Abstract: Ditch sediments are important to nitrogen transportation and transformation of water. In this study, nitrogen adsorption and nitrifi—
cation/denitrification were investigated in the ditches with/without plant during the drying and wetting period. And the effect of plant (bul-
rush ) was also analyzed. The results indicated that, nitrogen adsorption and nitrification/denitrification change regularly with the component

of sediments, such as O,,organic matters etc. The drying and wetting process is disadvantage of nitrogen removal. The nitrogen transportation

and transformation weren’t obviously effected by the bulrush in the wetting time.
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Table 1 Characteristic of the water

TN/mg-L" TP/mg-L" COD/mg-L™" EC/dS-m™ HH
%y /mg-L" TP/mg-L"" COD/mg-L" EC/dS-m™
o 8.0 2.0 30.0 0.9 7.1
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Table 2 Characteristic of the sediment

TN/g-kg™ TP/g kg™ T ke EC/dS-m™ HH
o /g kg™ /e-kg” TOC/g kg™ EC/AS-m™ I
i 1.40 0.90 23.00 0.25 7.40
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Figure 1 Profile of water content of two kinds of ditch sediment in

drying and wetting period
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Figure 2 Profile of adsorptive intensity of two kinds of ditch

sediment in drying and wetting period
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Figure 3 Profile of nitrification intensity of two kinds of ditch

sediment in drying and wetting period
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Figure 4 Profile of denitrification intensity of two kinds of ditch

sediment in drying and wetting period

3 GRS

3.1 WRBftse

RN NHI-N 2 FfFAF FH — d o oA
il A UK 114 15 28 $a % RN HILIC & 56 19 A2 i i
2 RsERL, HA A HLART NHL =N Fl 0 B B2 0 i
/NG T 1 YA 111 T AL e K e R ey I i <]
BLSTIAA b o3 A R W BT 5 25 A BT 5 ik /> 1
TR, TRE R, 2 5 A VU AR R,
A BTSN, W DR R R Gl B A IR AR
BFoi B 5 T ICAE P 1 Y2 T S5 AR AR T —
A HUTE AT, B T IR A HLS ) & 5o
DLW R %) NH;-N FE AN N b 78 i 0 301 e &
TSAEAE R EEA T AN /D | rORR 0 1 R o 5 AN W
R, TR R R R A AR T, I 2 e o r 344 o i A S
W Nz IS RS B TR P RS 3 S BR A s
AT RE R B TR - KA iR = T A PR R
REJIMII N T A BB e S
32 FHWEE

CAMFRE, SIRMEY EH IR NH-N
e 5 A Ak 40 B R A NHG =N 025X n] g il
AL AN B X NH-N (3540 S5 s, AaffsEr,
RO I AL C K O, e T = LA e
ERF YRR B, HEIEEIHAE K& NHi -
N 9 [RIBH0] TRsAL A B A AR RS A A R K



5 28 45 9 ] AR

B ¢ 1891

WD TR RS AL B DR L RBEAIG . 2 =B X% NH-N A%
WSO A 2 25 3 U A A Ak iR 2 W AR T TR i IR
W ZEU RS2 56 F6 B, 7K 5 TR 28 S ifg Ko 52 Bt
[T 10 em AR AL A0 R ECR AR SE IR 5 565 22 d A
INE KM, DUBH NHI-N 5 sl 5 i R R W
o S, DT R 4G NH-N R BEARAIC, i 1k ok
JERAE NHI-N 3R (3 iz A4 e o fi/K)a 9, NH
=N R BEIR R T — 2K NH =N &8RS 5l
A AN B A BRI P 2 T e A f TR AR R 5T
TR (R HE SO ™ (A5 =5 1 IR AR A i A 20 7T
K EOR T IO YA . VTR NHi-N s 7e
fis 7 IR S T B N AT R S WS A AR R i i 3
FRA
3.3 REEEE

TR, GO B KR T REIREEA K, 51RO,
BRI SR, SO AbR B PR e s B
R o 7 35 Y R I A A B B S s T O R A A R ) R 2
Jir PR 7 =5 AR B AT LAAEE Sy S i A 4 R A B eI LA
By W RS AL AR AT BTN T S i AL E e
KIG, VIR O, B 2R T REEUiEK 1d )5
() S A A i B B T 5 s — R 1 SR b i P A A K
FIBETL o R P 5 B 1T 30 A S /K W A R A e e
— AN B K (120~150 mg+h™'-kg™), TR 1)
NO;-N JHFER R, HARACT A6 AR Rk i vk
FE ) NO;=N(2 mg- L™) Joik 4Ef w2l m) ) i fh i e
SAE AR E PR B T 2218 I T 78 b e I3 20 B DURR
Y NOs-N JA ML & A G 25 5% 0T RS2 Ay
J BB AR B R T Ry =2 i A

4 it

(D)FTEIE], P R UUR NHE-N W2 BfE i 1k
SRS BT SR

(2) 19K , W RS fh s FE Y 2 A 3 i, S
T A o P A R AT — 2 AR T, 1 U BH YA SR A T
Je TR K ) — B Y, DR NG AL RE
BT

(3)IRBEHI )5 , TCAE I8 SR A 25 VA R TR 1Y)
W 58 B M AR T o L AR BE A BRI T 52.2% 11
84.5% , A ALSRE 730 N % T 53.8%F1 78.8% LAl
B N LpRpy B R, IR RS AR T UL
I N 12254

(4)TFTRIa], A2 A K T ORI N 5
W RS2 AR Pl B RS T i A5 B, (ELXH i 7k 0 iy

X URHRE AR /N o TR, 36 T2 A TR O,
AR IR N 7k K5 BT R AL ROk
ARSI

SE

[1] Reddy K R, Patrick W H, Lindau C W. Nitrification denitrification at
the plant root-sediment interface in wetlands[J]. Limnology and Oceanog—
raphy, 1989, 34:1004-1013.

[2] Karjalainen H, Stefansdottir G, Tuominen L, et al. Do submersed plants
enhance microbial activity in sediment[]]. Aquatic Botany, 2001, 69:1-
13.

[3] Jan V. Removal of nutrients in various types of constructed wetlands|J].
Science of the Total Environment, 2007, 380:48-65.

[4] Wim V R, Johannes F' P M. Ammonium adsorption in superficial North
Sea sediments[J]. Continental Shelf Research, 1996, 16(11):1415-1435.

[5]Lin Y F, Jing S R, Wang T W, et al. Effects of macrophytes and external
carbon sources on nitrate removal from groundwater in constructed wet—
lands[J]. Environmental Pollution, 2002, 119:413-420.

[6] Ulrike R. Jiirgen A, Rolf R, et al. Nitrate removal from drained and re—
flooded fen soils affected by soil N transformation processes and plant
uptake[J]. Soil Biology & Biochemistry, 2004, 36:77-90.

(7] AR mE AR, X5, AL, &5 A Ik 1R BE OB ) i L A 1 F
FEI. A FREREF24l, 2008, 27(4) 1 1 359-1363.

ZHAI Li-hua, LIU Hong-liang, XI Bei—dou, et al. Property of nitrogen
and phosphate adsorption on sediments in headwater ditches|J]. Journal
of Agro—Environment Science, 2008, 27(4):1359-1363.

(8] I ZRRE AR SR KRB K M I 73 Hr 5 (M. B DU AR ALt o
PRERRE A, 2002.

[9] Noah F, Joshua P S. Effects of drying—rewetting frequency on soil carbon
and nitrogen transformations|J]. Soil Biology & Biochemistry, 2002, 34 .
777-787.

[10] Richert M, Saarnio S, Juutinen S, et al. Distribution of assimilated car—
bon in the system Phragmites australis—waterlogged peat soil after car—
bon-14 pulse labelling|J]. Biology and Fertility of Soils, 2000, 32:1-7.

[11] Van V J A, Ladd J N, Frissel M J. Modelling C and N turnover through
the microbial biomass in soil[J]. Plant and Soil, 1984, 76.257-274.

[12] Hart S C, Nason G E, Myrold D D, et al. Dynamics of gross nitrogen
transformations in an old—growth forest : the carbon connection[]J]. £-
cology, 1994, 75:880-891.

[13] Verhagen F J M, Laanbroek H J, Woldendorp J W. Competition for am—
monium between plant roots and nitrifying and heterotrophic bacteria
and the effects of protozoan grazing[J]. Plant and Soil, 1995, 170:241-
250.

[14] Wu Q H, Zhang R D, Huang S, et al. Effects of bacteria on nitrogen and
phosphorus release from river sediment[]J]. Journal of Environmental
Sciences, 2008, 20:404-412.

[15] Reddy K R, D"Angelo, DeBusk T A. Oxygen transport through aquatic
macrophytes : the role in wastewater treatment|[J]. Environ Qual, 1989,
19:261-270.

[16] Kadlec R H, Knight R L, Treatment wetlands[M]. Boca Raton, Flori—
da:CRC Press, 1996:415.



