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FIRST-YEAR SURVIVAL AND GROWTH OF BAREROOT, CONTAINER, AND DIRECT-

SEEDED NUTTALL OAK PLANTED ON FLOOD-PRONE AGRICULTURAL FIELDS

Hans M. Williams and Monica N. Craft’

Abstract—Container and 1-0 bareroot Nuttall oak (Quercus nuttallii, Palmer) seedlings were hand-planted, and acorns
were direct- seeded, in a Sharkey soil (very fine, montmorillonitic, nonacid, thermic, Vertic Haplaquepts). The seedlings and
seed were planted in January, February, March, and June, 1993. Flooding, to a depth of 2 meters, occurred on the study
site from late March to late May. Seedlings planted in June were not flooded. Regardless of planting date, mean first-year
survival for container seedlings was greater than 80 percent. Overall mean survival for bareroot seedlings was about 40
percent and direct-seeding survival was 30 percent. Bareroot seedling survival was about 60 percent when seedlings were
planted in January or February, but fell below 25 percent when seedlings were planted in March and June. The reduction in
bareroot survival was attributed to long-term cold storage. Mean first-year total height of container, bareroot, and direct-
seeded seedlings was 46 centimeters, 34 centimeters, and 15 centimeters, respectively. However, stem dieback resulted in
shorter seedlings after the first year in the field. Container seedlings were slightly shorter than when planted, but bareroot
seedlings averaged 22 centimeters shorter. Greater survival and flexibility with regard to planting schedules may justify the

use of container seedlings on flood-prone sites.

INTRODUCTION

Federal programs such as the Wetlands Reserve Program
administered by the Natural Resource Conservation
Service, and mitigation for wetland loss required by the
U.S. Clean Water Act have initiated the increase in
bottomland hardwood wetlands restoration in the
Southeastern United States. Usually, the objective is to
restore the wildlife and water quality wetland functions.
Timber production, while enhancing the value of these
reforested sites, is a secondary objective. Agricuitural fields
that flood in most years are ideal restoration sites because
the presence of hydrology increases the opportunity for
many wetland functions to occur. In addition, restoration
costs may be reduced because little site preparation is
needed prior to planting.

Flooding usually occurs in the Southeastern United States
during the winter and early spring, which coincides with the
conventional planting season. Consequently, this desirable
flooding can cause significant problems during
reforestation. Flood timing can disrupt seedling delivery
and planting schedules, prolong cold storage of seedlings,
or create difficult planting conditions. The long-term,
complete inundation of newly planted flood-tolerant
bottomland hardwood seedlings may reduce survival
(Kozlowski and others 1991).

In 1991, the U.S. Army Corps of Engineers, Vicksburg
District, began the reforestation of 3600 hectares of
agricultural land located in Yazoo County, MS. The Lake
George Wildlife/Wetland Restoration Project was initiated
as mitigation for the Yazoo and Satartia Area Backwater
Levee Project completed in 1987. The primary objective
was to improve wetland and terrestrial wildlife habitat by
planting a suite of mast-producing bottomland hardwood
tree species. Reforestation was to be accomplished by
using 1-0 bareroot seediings. Except for some ponding,
about 2650 hectares of the Lake George site is protected

from flooding by an existing levee system. However, 40¢
hectares are unprotected and subject to backwater flooc
from the Big Sunflower and Yazoo Rivers. Early survival
planted seedlings was high on areas that did not flood.
However, survival was poor on sites where backwater
flooding occurred after planting. Many of these areas ha
to be replanted, resulting in increased restoration costs :
changes in the long-term planting schedule. The study
objective was to observe the early survival and growth ©
seedlings planted on flood-prone sites on different dates
and using different stocktypes.

METHODS

Container seedlings, 1-0 bareroot seedlings and acorns
Nuttall oak (Quercus nuttallii, Paimer) were hand-plante
on January 22, February 16, March 18, and June 8, 19¢
The seedlings were planted on a Sharkey soil series (ve
fine, montmorillonitic, nonacid, thermic, Vertic Haplaque,
located at the Lake George site (U.S. Department of
Agriculture 1975). The exact study location was chosen
because the site was known to experience backwater
flooding almost every year. The bareroot seedlings were
purchased from a local forest tree nursery. All the barerc
seedlings used in the study were delivered in January a
placed in cold storage at 5 °C until planting. The bareroc
seedlings were packed in Kraft paper bag bundles of 10
to 250 seedlings. The roots were kept moist by a synthe
mulch.

The container seedlings were grown at facilities located
the U.S. Army Engineer Waterways Experiment Station,
Vicksburg, MS. In May 1992, artificially stratified Nuttall
seeds were sown into 164 cubic centimeter plastic cone
containers filled with a 1:1 ratio of sphagnum peat moss
and vermiculite. The acorns were purchased from a loca
seed vendor. Seed stratification was consistent with
methods as described by Olson (1974). Container seedl
density was 258 per square meter. Seedlings were
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