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~~~~~~~~~~~~~~~ ABSTRACT - = = = = = = = = = = = = = = =

Five stands of scarlet oak (Quercus coccinea Muenchh.) on a fine-
silty, mixed, mesic Typic Fragiudalf were studied to determine the rela-
tionship between various soil properties and site quality. Site index
was greatest on those sites where tree roots were able to grow through
the fragipan. Annual volume growth was positively correlated with
nitrogen and carbon content of the Al horizon, as well as with soil
depth and base saturation or calcium content. An increase in exchange-
able aluminum was associated with a reduction in annual volume growth
and adversely affected the overall fertility relationships of the soil.
Soil productivity is closely related to fertility of the Al horizon.
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INTRODUCTION

The relationships between soil characteristics and the growth of
oak have been investigated in a number of studies (Carmean 1975). How-
ever, the wide geographic distribution of oak and the differing site con-
ditions on which the various species occur permits only a broad inter-
pretation of those soil properties influencing tree growth. In general,
oak site studies and the predictive equations developed from them have
shown three site factors--topography, aspect, and soil depth--to most
markedly affect growth. Such all-encompassing factors tend to obscure
those soil properties which directly determine tree development. Hodgkins
(1959) has suggested that either reducing the size of the study area or
the complexity of the factors involved would improve the effectiveness

of soil-site studies.

Unfortunately, efforts to reduce soil-site studies to stands of
oak growing on fragipan soils have not clarified the situation. In some
cases depth to fragipan was related to tree growth (Broadfoot 1969;
McQuilkin 1972) while in other cases it was not (Hannah 1968).
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This study evaluates soil characteristics in relation to tree growth
under conditions such that aspect and topographic influences were mini-
mized, 1In addition, the effect of fragipans on tree growth was examined.

METHODS

The area studied was a portion of the University Forest located in
the Ozark Plateau (northeastern Butler and southeastern Wayne counties)
Missouri. The forests of the areas are generally composed of mixed oak
and hickory. Loess covers most of the ridges and gentler slopes; on the
uneroded summit divides, it is about 1.5 m deep; a fragipan is usually
present. The underlying rock strata are Roubidoux and Gasconade lime-
stones of Ordovician age. Both are siliceous and weather to a cherty
residuum. The substratum of the region consists of mixed chert and clay.
The bedrock is decomposed to a depth of 6 to 16 m. The lack of free
carbonates and the weathered surface of the chert indicate that the
residuum is highly weathered, The soils are classified as fine-silty,
mixed, mesic, Typic Fragiudalfs.

Five forest stands were selected for study. Stand composition was
mixed upland oak: scarlet oak (Q. coccinea Muenchh.), southern red oak
(Q. falcata Michx.), black oak (Q velutina Lam.), post oak (Q. stellata
Wengenh.), blackjack oak (Q. marilandica Muenchh.), and hickory (Carza)
All stands had been subject to repeated harvesting and wildfire although
neither had occurred in the past 25 years. The stands were even-aged and
varied from 50 to 65 years in age.

In each of the five stands, one 0.1 ha plot was established to
determine volume and basal area. On each plot, three dominant or codom-—
inant scarlet oak trees were cut, and age, site index, and periecdic
annual increment between 45 and 50 years were determined from stem analy-
sis. WNo scars were found on any of the trees cut for stem analysis.

The plots were located on broad ridge tops where slopes did not
exceed 3%, depths to the fragipan did not vary more than 3 cm for a
given plot, and no chert or gravel fragments were present in the upper
90 cm of soil. At the plot center, a soil pit, 3 m long, was excavated
to consolidated parent material or a depth of 2 m and the soil profile
described. Soil profiles were similar above the fragipan horizon. A
profile description of a deep soil follows.

Horizon Depth (cm) Horizon Description

Al 0~5 Dark brown (10YR 4/3; grayish brown 10YR 5/2
dry) silt loam; weak very fine granular struc-
ture; very friable; strongly acid; abrupt
smooth boundary.






