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Abstract
Seedling morphological quality standards are lacking for bottomland hardwood restoration plantings in the Lower
Mississippi River Alluvial Valley, USA, which may contribute toward variable restoration success. We measured initial
seedling morphology (shoot height, root collar diameter, number of first order lateral roots, fresh mass, and root volume),
second year field heights and diameters, survival, browse, and top dieback of five species — cherrybark oak (Quercus pagoda
Raf.), green ash (Fraxinus pennsylvanica Marsh.), Nuttall oak (Q. nurtallii Palmer), sweet pecan (Carya illinoensis
(Wangenh.) K. Koch), and water oak (Q. nigra L.). Seedlings were obtained from three regional nurseries (Arkansas,
Louisiana, and Mississippi), planted on three sites (Arkansas, Louisiana, and Mississippi), and treated with or without
chemical weed control. Site x nursery interaction and weed control (without interactions) usually affected survival, whereas
site x weed control interaction and nursery (without interactions) influenced second year heights and diameters. Weed
control generally increased survival rates, as well as second year height and diameter. Effects of initial morphological
characteristics on field survival and height and diameter growth were generally dependent on the other morphological
parameters. Target morphological characteristics were identified as 99, 84, and 82 in height/diameter ratios (equal units) for
cherrybark oak, green ash, and Nuttall oak, respectively; mean initial height of 40-43 cm in sweet pecan; and mean initial
fresh mass/root volume of 2.7 g ml ~! in water oak. Scedlings with means above these values may be more susceptible to
dieback or mortality after outplanting, likely associated with excessive shoot relative to root biomass.
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vegetation, deer browsing, exposure to flooding,
and/or transplant stress due to water or nutrient
limitations (Cogliastro et al., 1990; Gordon et al.
1995; Martin & Baltzinger, 2002; Stanturf et al.,
2004; Ward et al., 2000).

The Lower Mississippi Alluvial Valley (LMAYV),
the geologic floodplain of the Lower Mississippi
River, comprised the largest extent of bottomland
hardwood forest in the USA at the time of European

Introduction

There has been increased planting worldwide of
temperate deciduous hardwood seedlings to facil-
itate restoration projects aimed at soil and resource
conservation, provision of wildlife habitat, and
timber production (Dey et al., 2010; Maltoni et al.,
2010; Ross-Davis et al.,, 2005). Many of these
projects designed to restore native forest habitat

involve afforestation of open fields that were formally
in agronomic crop production or under grazing.
Survival of hardwood seedlings on these sites is often
poor (Dey et al., 2008; Jacobs et al., 2004; Maltoni
et al,, 2010), which has been attributed to factors
including poor nursery stock quality, competing

settlement (Hefner & Brown, 1985). Conversion to
agriculture in the LMAV reduced hardwood forests
from about 10 to 2 million ha by 1978 (Hefner &
Brown, 1985). Recently, there has been increased
interest to afforest these sites to remove flood-prone
areas from agriculture and maintain important
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