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Influence of Organic Matter on Some Characteristics
of Aquatic Soils*

by

CraupE E. Boyp**

Agricultural Experiment Station, Auburn University, Auburn,
Alabama

Soil organic matter has long been of interest in studies of terres-
trial and aquatic fertility. Agricultural workers have used soil or-
ganic matter to estimate certain fertility parameters. Quantities of
nitrogen (Jacksox, 1958) and reserve or organic sulfur (BARDSLEY
& LANcAsTER, 1960) can be calculated with considerable accuracy
from soil organic matter values. The cation exchange capacity
(C.E.C.) of soils increases with increasing soil organic matter.

Organic matter-soil fertility relationships for agricultural soils are
probably dircctly applicable to studies of natural terrestrial soils.
Aquatic soils develop under considerably different conditions than
terrestrial soils and the chemical characteristics of the organic matter
may not be the same as those for terrestrial soils. The present study
wasinitiated to determine if certain organic matter-soil characteristic
relationships in pond soils were similar to relationshins reported for
agricultural soils.

MATERIALS AND METHODS

Soil samples were collected from 29 state owned public fishing
lakes during the spring of 1968. At least onc impoundment was
located on each of the major physiographic regions of Alabama
(Hobgkins, 1965). Lakes varied in size from 4 to 100 hectares and
exhibited an array of morphometries. The impoundments ranged

*Funds for this research were provided by Rockefeller Foundation Grant No.
RF 65061 to Auburn University. Manuscript preparation was aided by Contract
No. AT (38—1)-310 between the U.S. Atomic Encrgy Commission and the
University of Georgia.

**Present address: Savannah River Ecology Laboratory, P.O. Box A, Aiken,
South Carolina, U.S.A. 29801.
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in age from 3 to 30 ycars. All lakes had a history of inorganic
fertilization according to rates recommended by SwincLe (1947).
Several lakes had been drained and refilled one or more times.

Soil cores (5 to 10 cm deep) were taken from 10 to 12 locations
within cach lake. Cores were combined to constitute a sample. Soils
were air dried and pulverized in a mortar and pestle to pass a 20
mesh screen. Samples for organic matter analysis were further
pulverized to pass a 60 mesh screen.

Organic matter was estimated by the Walkley - Black method
(ArLisoy, 1965). Kjeldah! nitrogen, C.E.C. and exchangceable cal-
cium, magnesium, and potassium and dilute acid extractable phos-
phorus were determined by technigues outlined by Jacksox (1958).
Reserve sulfur (total sulfur minus sulfate sulfur) analyses were made
according to BarpsLey & Laxcaster (1960). Analyses were general-
ly performed in duplicate. Only 15 samples were selected for C.E.C.
and exchangeable cation determinations,

REsunTs AND DISCUSSION

Relationships hetween organic matter and nitrogen, reserve sulfur
and C.E.C. arc presented in Fig. 1. Organic matter levels were
rather low {range 0.37 to 6.429,), but the values were higher than
organic matter contents of most Alabama agricultural soils (MiLLAR,
1955). Since the lakes had received fertilization and were very
productive, higher organic matter levels were expected. Even sam-
ples taken from a series of experimental ponds on the Alabama
Agricultural Experiment Station which had received high rates of
fertilization or supplemental feeding for 15 to 20 years contained
only 2 to 6, organic matter. Additions of nitrogen and phosphorus
over the years apparently accelerated microbial activity and liule
organic matter accumulated. In fact, fertilization of old ponds on
previous soils in southern Alabama resulted in mineralization of
accumulated organic matter that had served to seal the basins and
the ponds drained by permeation ( H. S. SwinGLE, personal com-
munications).

Correlation coeflicients between organic matter and nitrogen,
reserve sulfur and C.E.C. were highly significant. Organic matter
x 0.05 has been widely used to estimate organic nitrogen (JACKsoN,
1958). ‘This factor was equally valid for samples in the present study.
The relationship between organic matter and sulfur content for the
pond soils was similar to that reported for terrestrial soils (WALKER,
1955). A high degree of correlation was reported between organic
nitrogen and sulfur, the ratio nitrogen/sulfur usually heing hetween
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Fig. 1. Relationships between soil organic matter and organic sulfur, Kjeldahl
nitrogen, and cation exchange capacity in hydrosoils,

7and H (BarnsLey & Laxcaster, 1960). Results for samples from
Alabama impoundments were in close agreement < Fig, 2),

C.E.C. values for soil associations on which the lakes are Jocated
range lrom L8 to 1.9 meq. /100 ¢ dry soil tMivLag, 1955). Organic
matter can be assumed to have a GE.CL of 200 meq./100 g and the
exchange capacity of a soil inereases by about 2 meq. 100 g for cach
19, inerease in organic matter - Brekmax & Brany, 19601, This
generalization appeared to he fairly valid for samples in the present
study (Fig. 1). The cation exchange of most soils will not approach
zero when organic matter contents ave very low since the soils will
contain clay colloids that also contribute to the C.E.C. The lake
soils with low organic matter values were composed almost entirely
ol sand, so the entire exchange capacity was due o organic matter.
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Lake soils containing above 2%, organic matter usually had C.E.C.
levels from 2 to 6 meq./100 g above the valucs attributable to
organic matter. This difference is of about the same magnitude as
the C.E.C. of low organic content agricultural soils in Alabama and
is related to the clay content.
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Fig. 2. Relationship between Kjeldahl nitrogen and organic sulfur in hydrosoils,

Correlation coellicients between organic matter and calcium and
potassium were significant (r == 0.524 and 0.733, respectively).
Magnesium content (r = 0.372) and dilute acid extractable phos-
phorus levels (r = 0.200) were not correlated with organic matter
values,

These findings revealed that some of the relationships hetween
organic matter and other soil propertics for agricultural soils are
equally valid for hydrosoils of Alabama impoundments. The results
are from a narrow range of relatively low organic matter levels and
should be used with caution for hydrosoils of higher organic content.
More extensive data from other physiographic regions would be
helpful.

SUMMARY

Analyses of hydrosoils from 29 Alabama impoundments revealed
that relationships between soil organic matter and organic nitrogen,
organic sulfur and cation exchange capacity were similar to those
for agricultural soils. Therefore, much of the data for agricultural
soil organic matter should be applicable to studies of hydrosoils.
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ZUSAMMENFASSUNG

Die Analyse aquatischer Erde von 29 kiinstlichen Teichen in
Alabama zcigt, daB zwischen organischen Erdstoffen und orga-
nischem Nitrogen, organischem Sulfur und Cation-Austausch-In-
halt cine Verwandtschaft herrscht, dhnlich wic in der Agrikulturer-
de. Aus diesem Grunde kénnen Angaben fiir organische Stoffe in
der Agrikulturerde auch fiir Studien der aquatischen Erde ver-
wendet werden,
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