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Abstract

Forest floor samples were collected in northern hardwood stands 5, 38, 95,
and 200+ years old. The seeds contained in these samples were germinated in
a greenhouse. Thirty-five species of herbs, shrubs, and trees were identified.
The largest number of species, 23, were from the 5-year-old stand. The oldest
stand had the fewest species, 17. Rubus and pin cherry (Prunus pensylvanica
L.f.) were the most numerous of the buried seeds. Their total numbers were
highest in the 5- and 38-year-old stands and much lower in the older stands.
The current practice of timber harvesting at rotations of 100 years or more re-
sults in moderate densities of these plants. If short rotations are used, the in-
creased densities of these species may require intensive silviculture practices
to ensure adequate stocking of the high-value timber species.




INTRODUCTION

THE BEECH-BIRCH-MAPLE forest of the
White Mountains of New Hampshire is a plant
community with numerous checks and balances
that help retain its natural stability. When the
mature forest is harvested or destroyed, a
secondary succession of shrubs and short-lived
trees starts the process that will culminate in a high
forest once again (Marks 1974). The typical regen-
eration sequence after the removal or destruction
of a beech-birch-maple forest includes the early
establishment of most of the species found in the
mature forest. Woody shrubs such as Rubus'
quickly dominate many sites, reaching a peak de-
velopment in 2 to 5 years. Pin cherry ordinarily
overtakes Rubus, and is in turn dominated by
paper and yellow birch within 20 to 30 years after
the disturbance. From this point, the mid- and
late-successional species—red maple, white ash,
sugar maple, and beech—become more important
with each passing decade.

The rapid replacement of the harvested or
destroyed forest by a secondary succession of
short-lived woody species serves the important
functions of conserving the soil and plant
nutrients and stabilizing the soil until the more
slowly developing high forest species again domin-
ate the site.

The seed of some species that dominate New
England forests in the first years after disturbance
are present in the litter and soil before the over-
story is removed (Frank and Safford 1970,
Livingston and Allessio 1968, Marks 1974,
Olmsted and Curtis 1947). Marquis (1975) has
found a relationship between numbers of buried
seed and stand age in Pennsylvania. But we know
very little about the numbers and species of buried
seeds in the beech-birch-maple forest, and
especially about how this seed population changes
over long periods of time. The purpose of this

" Common and scientific names are listed in Table 2.

study was to determine the numbers and species of
buried seeds in forest stands of widely differing
ages.

METHODS AND MATERIALS

Four stands in the White Mountain National
Forest were selected for this study:

(1) A 5-year-old northern hardwood stand that
developed following the clearcutting of a mature
beech-birch-maple stand in 1967 (Fig. 1).

(2) A 38-year-old northern hardwood stand
that developed following the clearcutting of an
old-growth beech-birch-maple stand in 1934 (Fig.
2).

(3) A mature beech-birch-maple stand 95 years
old (Fig. 3). There was heavy cutting in this area in
the early 1870s when red spruce and better quality
hardwoods were removed.

(4) An undisturbed climax beech-birch-maple
stand (Fig. 4). This virgin stand has had no major
natural disturbance in more than 200 years.

Species composition was measured in the four
stands. Basal area data were collected in the three
older stands (Table la). Fresh-weight biomass
data were used to measure composition in the 5-
year-old stand (Table 1b).

In each stand, at 20 points selected at random,
samples of the forest floor were collected. The
material was dug from pits 22.36 cm? (8.8 in?) and
carefully divided into three groups: combined
litter and fermented layers (L-F); the humus layer
(H); and the upper 5 cm (2 in) of mineral soil (M).
The material in each group from each stand was
spread out in separate 30 cm? (11.8 in?) flats (Fig.
5). The flats were placed in a greenhouse and ir-
rigated with a misting system to provide condi-
tions favorable for germination. Each seed that
germinated was marked, grown until it could be
identified, and then discarded. The greenhouse
was screened so that no local seed could fall into
the flats. The experiment was maintained in the



Figure 1.—Five years after the old-growth beech-
birch-maple was clearcut, samples were taken
from the forest floor under this young stand domi-
nated by pin cherry. Little remains of the dense
Rubus of earlier years.

Figure 3.—There was very heavy cutting in this
stand 95 years ago. The major species now are
beech, red maple, white ash, and yellow birch.
The paper birch is decadent and will die out com-
pletely during the next 10 to 20 years.

Figure 2.—This stand, dominated by paper birch,
developed after clearcutting 38 years ago. Most of
the pin cherry (the dark stems in the foreground)
are dead or dying.

Figure 4.—This virgin forest has been undis-
turbed for over 200 years. The only tree species
present are sugar maple, beech, yellow birch, and
an occasional striped maple.
























