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This month’s brief focuses on the use of
prescribed fire to promote oak regeneration. In
many areas, a lack of wild or prescribed fire has
transformed upland North Atlantic forests from
oak-dominated species to maple- or birch-
dominated species over the last century. Fewer
oaks result in fewer acorns along with negative
effects on numerous kinds of wildlife including
deer, birds, butterflies and moths.

Historically, there have been mixed results when
prescribed fire is first introduced into previously
unmanaged upland forests. In some cases, results
are detrimental to oak regeneration because
seedlings of non-oak species resprout and re-
seed. Oak regeneration is typically higher after
high-intensity fires because of the amount of light
reaching the forest floor, creating conditions that
oak sprouts and saplings prefer. This purpose of
this study by Dr. Jeffrey Ward of the University of
Connecticut’s Department of Forestry and
Horticulture was to analyze the effects of forest
stand manipulation in combination with
prescribed fire treatments on the regeneration
success of specific genera of trees (e.g. oak vs.
maple).

Management Implications

¢ (Oak-dominated forests are decreasing
in the North Atlantic region.

e Resprout success decreases with
temperature and increases with
diameter for most species after
prescribed fire.

e Mechanical treatments are needed in
continuous forest to promote oak
regeneration after prescribed fire

Ward studied seven different mature upland
mixed-oak sites in Connecticut’s state forests.
Different tree removal/silvicultural treatments
had been applied to the seven sites before
prescribed fire was applied to the stands in 2003
and 2004. Tree removal treatments included two
initial shelterwood harvest sites, in which a
percentage of tree stems were removed to
increase light levels and encourage naturally-
established seedlings and saplings. Another two
sites had undergone a final shelterwood harvest
or overstory removal, which involves the removal
the remaining canopy trees in a later entry. The
final three sites had a high percentage of
understory mountain laurel, a highly flammable
species with oils in the leaves.

Ward measured temperature, relative humidity,
wind speed, and direction. He also tracked total
top-kill as well as the number and height of new
sprouts from top-Killed rootstocks about 16
months after fire. Top-Kill increased with
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maximum temperature for all species groups
(Figure 2 below) and decreased with diameter
for maple, birch and shrubs, but not oaks.
Resprout success was slightly higher for maples
than oak and birch. This is in contrast to another
recent study in CT that found oaks resprouted
at higher rates than maples. Resprouts from
different species groups did not differ in
height based on whether they were in an
initial shelterwood cut, overstory removal, or
mountain laurel. Ward notes that when oak
sprouts have the same height as other species
following fire, they tend to grow faster than
other species due to stored resources in
rootstocks.

In conclusion, Ward noted some differences
in this study compared to previous ones. One
difference was that stems needed to be larger
in this study (10 cm) to survive top-kill than
in areas such as Texas and Missouri (4-5 cm).
Another was that the different harvest
methods all improved the competitive ability
of oaks, whereas studies with continuous
canopies undergoing prescribed fire did not
enhance oak regeneration. Interestingly,
during recent walk-throughs of the sites from
this study, Ward noticed that the oaks seem
denser in the overstory removal sites than the
initial shelterwood sites.

100%
SHELTERWOOD
—+300°C (572'F)
80%
a ~>- 200°C (392°F)
w
é % -+-100°C (212'F)
[ _Y 1
g " X “ % 0 60°C (140°F)
- .
S L Y 2%
A o\ y
Rl B
%
g n
(=] b
T 20% "o, %
",
0% ’ . s
0 5 10 15 20 25 30
DBH (CM)
100%
g 100°C (212'F) - MODERATE INTENSITY
Y .o+ Mt. LAUREL UNDERSTORY
_ 80% w =R
A n n -= CLEAR-CUT
é W E -+ SHELTERWOOD
o 60%
°
8
&
o 40%
X
o
o
=
20%
0%

0 5 10

DBH (CM)

15

20 25 30

FIGURE 2 (a) Estimated stem top-kill by maximum temperature and initial size using Eq. (1).
(b) Estimated stem top-kill for moderate intensity fires by stand structure and initial size.

North Atlantic Fire Science Exchange
Joint Fire Sciences Program

Research brief, June 2016
www.firesciencenorthatlantic.org



