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The objective of this study was to determine changes in microbial
biomass carbon (C,y;.) and organic carbon (Corg) of soil aggregates along
a pasture slope. Soil samples from 0-50 mm depth were taken from three
landscape positions (shoulder, backslope and footslope) of a pasture in
Samsun, Turkey. For each landscape position, soil aggregates were sepa-
rated into eight aggregate size classes using a dry sieving method and then
Corg Was analyzed. At all positions, macroaggregates (especially 841-1190
and 1190-1680 pm in sizes) were higher than microaggregates. The con-
tents of C,r varied between 0.65 and 2.08%. The highest Co,, contents
were found in footslope position and the lowest contents in backslope. All
properties are higher at footslope position than the other positions. Gen-
erally, C;c was greater in microaggregates of <250 pm, in macroaggre-
gates of 250-420, 420-841, 841-1190 pum than in the other aggregate size
at all positions, whereas Cog : Cyic Was higher-in macroaggregates of
1190-1680, 1680-2380, 2380-4760 um than the other macro and
microaggregate size. Consequently, in macroaggregates especially this
class is relatively more C,, than the microaggregates, even if the absolute
values of C;; were lower.
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INTRODUCTION .

Soil aggregates are one component of soil structure and are important for
maintaining soil porosity and aeration, favorable for plant and microbial growth,
infiltration of water, and stability against erosion' 2. Boehm and Anderson® have
demonstrated that aggregate size and stability can indicate change in soil quality
as a result of soil management. Aggregate formation and stabilization are affected
by several factors, including organic materials, clay content, iron- and aluminum
oxides, and microbiological activity* . Also, it is well known that the soil organic
matter is one of the most relevant factors to improve soil structure® ©.

The effects of topography on aggregate size distribution have been known for
a long time. The relationships between aggregation and landscape position may
be affected from soil organic matter in pasture soils. Earlier many researchers
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were interested in microbial biomass (C,,;.) and organic carbon content for
monitoring and evaluating microbiological properiies of soil aggregates’™'°.

Generally, pasture areas have relatively a single management history in Turkey.
Grazing is generally considered to be the most economic way of utilizing
rangeland vegetation. But, overgrazing or uncontrolled grazing always reduces
plant cover that protects the soil and generally results in soil erosion and
compaction. Soil erosion which is a serious problem in many countries removes
over 500 million tons of productive soil and large amounts of plant nutrients every
year in Turkey''. Soil properties and vegetation can also be altered over time
under different land management systems. Turkey’s grazing lands. are subject to
quite heavy, uncontrolled grazing pressure and the forage production capacities
of these lands are gradually decreasing, reflecting typical examples of land
degradation all over Tufkey'" 2. In the same way, pasture areas faced degradation
problems in the research area.

In this study, some soil characteristics such as microbial biomass and organic
carbon in different sizes of aggregates gathered from pasture soils has been
measured in order to investigate the relationships between soil properties and
aggregation depending on landscape positions. The objectives of the present study
were (i) to characterize aggregates of pasture by aggregate size distribution and
organic carbon content, (ii) to observe some properties of aggregates at shoulder,
backslope and footslope positions in pasture soils.

EXPERIMENTAL

The study area is located in the Black Sea Region, Northern part of Turkey
(latitude, 41°21°N; longitude, 36°15"W). The sampling area has the typical Black
Sea climate (sub-humid, R;=47.21). Average monthly temperature (1974-2001)
varies from 6.6°C (February) to 23°C (August). The annual precipitation is 670.4
mm'* ¥ The annual average temperature was 15.6°C and the precipitation was
648.6 mm in sampling year. The study area was defined as pasture of Kalkanca
that has relatively homogeneous vegetation. Native vegetation in the pasture of
Kalkanca was dominated by the grasses Bellis perennis L., Circium arvense L.,
Bromus squarrosus L., Trifolium resupinatum, Medicago hispida Gaertn.,
Medicago arabica L., Medicago scutellata L.

Soil sampling

Soil sampling was done in May 2001, soil samples, ca. 500 g weight, were
taken from 50 mm soil in depth by means of a sterile soil corer. The corer was
sterilized with 95% ethanol before each use. Soil samples were taken from
different landscape positions throughout the slope: shoulder, backslope and
footslope, in Kalkanca pasture soils (Fig. 1). Thirty soil samples were randomly
collected from each landscape position in order to make three composite samples
(each sample composed from ten replicates). The samples were transported to the
laboratory on the same day. The soil samples were crumbled gently by hand and
sieved (<8 mm openings) without root material. The soil aggregates were
separated from these samples. These samples were used to determine physical
(separation of aggregates) and chemical (organic C) properties of soils. AlSo each






