
Walsh Fellowship

Phosphorus source risk of ditch sediments in Irish catchments

M. SHORE1,2, P. JORDAN1, P.E. MELLANDER1, M. KELLY-QUINN2, J.T. SIMS3,
H. WATERHOUSE3, A.R. MELLAND1

1Teagasc, Agricultural Catchments Programme, Wexford, Ireland
2School of Biological and Environmental Sciences, University College Dublin, Ireland
3Department of Plant and Soil Sciences, University of Delaware, Newark, Delaware, U.S.A

mairead.shore@teagasc.ie [www.teagasc.ie/agcatchments]

INTRODUCTION
Stream bed sediments have the potential to influence stream water quality through attenuation and/or mobilisation of phosphorus (P) that is
transferred from land surfaces. Surface ditches are a common feature of Irish agricultural landscapes and this study investigates the potential of
biologically significant forms and concentrations of P that could be mobilised from the bed sediments of farm ditches.

INTERIM RESULTS AND DISCUSSION
Table 1: Mean chemical and physical characteristics of soils and sediments.
Standard errors in parentheses.

s.

METHODS
Sampling:
Ditch bed sediments and field soils (0-5 cm) from two subcatchment ditch networks were
collected in March and August 2011.
Site description:

Ballycanew network is poorly drained with moderate-high P soils, mainly grassland.
Castledockerell network is well drained with low P soils, mainly grassland in March, 50/50
grassland /tillage in August (Fig.1).
Preparation:

Dried at 40oC, sieved to 2 or 5 mm.
Analysis:

(2 mm) Bioavailable P (Mehlich3-P), water soluble P, total P and soil P saturation (molar ratio of
Mehlich3-P to Mehlich3-Al+Fe), particle size, Al, Fe, Ca, and organic matter.
(5 mm) P mobilisation potential (Despral test: Withers et. al 2007).

1. Particle size results (Table 1) suggest selective erosion of fine
particulates from fields and deposition onto ditch beds was not
significant.

2. Ditch sediments in these networks did not pose a biologically
significant source risk (PSR <25% and M3-P b agronomic optimum
of 50mg/kg) for soluble P and the risk was lower than that of
surrounding field soils (Table 1).

3. High Ca in Ballycanew and Al in Castledockerell sediments may
provide a sink for dissolved P in runoff from the surrounding
grassland.

IMPLICATIONS AND FUTURE RESEARCH

From these data, ditch sediments did not appear to pose a higher soluble P source risk than surrounding soils but may supply particulate P to
the water column and downstream receiving environments during small rain events. Ongoing research will investigate and characterise ditch
typologies which are at greatest risk of mobilising PP which may become bioavailable.
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4. Despite soils having a higher mean soluble P content than sediments, when mobilised by the Despral test, sediments were more dispersive
(probably due to less aggregate structure, Fig. 2).

5. Mobilised particulate P (Fig. 4) was similar (Ballycanew), or slightly higher (Castledockerell) for sediments than soils, and concentrations of
TP were >0.05 mg/L highlighting the potential for physically disturbed ditch sediments to provide a source of P that may contribute to other
diffuse transfers.

Ballycanew (BC) Castledockerell (CD)

Parameter Sediment Soil Sediment Soil

No. of samples 24 14 13 16

pH 6.8 (0.08) 5.9 (0.15) 5.7 (0.07) 6.2 (0.07)

OM (%) 10.1 (1.11) 9.6 (0.74) 10.3 (1.09) 12.5 (1.30)

Sand (%) 31 (1.69) 31 (1.08) 42 (3.42) 31 (0.70)

Silt (%) 37 (1.39) 42 (1.11) 40 (1.74) 45 (0.93)

Clay (%) 32 (0.81) 27 (1.59) 18 (1.65) 24 (0.80)

P Sat. Ratio (PSR) 15.5 (1.18) 17.3( 2.22) 13.6 (0.92) 13.4 (0.70)

Mehlich 3 P (mg/kg) 35 (3.59) 56 (7.67) 41 (4.603 45 (4.13)

Mehlich 3 Al (mg/kg) 420 (34.44) 744 (23.8) 751 (33.64) 935 (19.3)

Mehlich 3 Fe (mg/kg) 593 (18.38) 418 (21.2) 393 (33.28) 234 (11.87)

Mehlich 3 Ca (mg/kg) 3345 (134.56) 1706 (166.79) 1138 (135.84) 1443 (64.16)

Figure 2. Concentrations of total suspended solids (g/L)
mobilised in the Despral test, for soils and sediments for
each catchment (BC=Ballycanew; CD= Castledockerell).

Figure 4. Mean values for P fractions in the Despral test
for 3 ditch sediments and 3 soils from each catchment
(BC=Ballycanew; CD= Castledockerell TP=total;
PP=particulate; DUP=dissolved unreactive; DRP =
dissolved reactive).

.

Figure 1. Photo of Castledockerell field-edge
ditch network location in mid-foreground.


