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Key Findings 

The land use and management practices investigated in this

study were found to strongly influence SOM quantity (Figure 2).

A high SOM content (measured in the deciduous woodland soil)

resulted in a low bulk density, and high WHC due to its ability to

promote aggregation and increase the proportion of small pores

in coarse-textured soils.

Woodland soils contained a significantly greater proportion of

total carbon in the F-LF than non-woodland soils, however the IA-

LF did not significantly differ (Table 1).

Results suggested that the F-LF may be important in increasing

WHC, however a lack of replication meant that observed

correlations were not statistically significant.

Wider implications and future work

Positive correlation between SOM quantity and WHC could have

important implications for flood management in rural

catchments, as soils with a high WHC could reduce the rate and

volume at which rainfall reaches the channel. In particular, this

study revealed that ancient deciduous woodland and low input

grassland play an important role in creating soils with a high

storage capacity. Further research, undertaken on a larger sample

size and more replicates, is recommended to assess the impact

of SOM quality on water retention.
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Introduction

Soil organic matter (SOM) is known to exert a large influence

on the physical and chemical properties of soil [Bot and

Benites, 2005]. Whilst the impact of SOM quantity on soil

structure and related soil water retention is well researched,

there is little evidence to suggest how different SOM fractions

(SOM quality) may affect this hydraulic property [Rawls et al.,

2003].

This study investigated the impact of agricultural land use on

soil physical and chemical properties, including SOM quantity

and quality, total carbon and dry bulk density, and related this

to the soils ability to retain water. Ultimately this project

aimed to answer the question- does land management

influence soil water retention through changing not only the

quantity of organic matter but also the quality?

Methods

Soil sampling took place at six locations across Hall Farm, which is

located in Arborfield within the Loddon Catchment (Figure 1).

Sample locations encompassed three land cover types (grassland,

arable and woodland) and represented two contrasting

management styles/tree species. All soils were sandy clay loam.

The following soil properties were determined in the laboratory:

• Dry bulk density

• Water holding capacity (WHC)

• Soil water characteristic (SWC) (filter paper method)

• SOM quantity (loss on ignition)

• SOM quality (density fractionation to isolate the free-light
fraction (F-LF), intra-aggregate light fraction (IA-LF) and
organo-mineral heavy fraction (OM-HF)).

Figure 1. The Loddon catchment
and its location in the United
Kingdom. Red markers highlight
the location of Hall Farm,
Arborfield [EA, 2012].

Figure 2. Mean LOI of soils  (n=4). Figure 3. Mean WHC of soils (n=4).

Arable-

continuous 

maize

Arable-

long term

Grassland-

high input

Grassland-

low input

Woodland-

deciduous

Woodland-

dead elms

F-LF 4.74 6.28 6.71 2.88 25.49 12.79

IA-LF 2.97 6.17 4.64 1.84 1.13 7.31

OM-HF 92.28 87.55 88.66 95.27 73.38 79.90

Table 1. Percentage of total carbon found in each soil fraction
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