species. The important growing conditions are directly
related to the density of trees (or competitors) and their
growth rates. Overstocked (crowded) stands have many
trees with short, narrow crowns. Understocked, thinned
stands, and stands where variable growth rates have
produced good crown class differentiation have trees with
longer, wider crowns. Crown size varies with crown class;
dominant trees have wider, longer crowns than suppressed
trees. The short, narrow crowns of trees in overstocked
stands represent another kind of poor-to-fair vigor. When
stands are thinned, the residual trees expand their crowns,
both in terms of foliage density (usually within 1 to 2 years)
and crown width and length. The increase in crown size
takes longer, from 3 to 10 years depending upon the
thinning intensity. During crown expansion, trees may be
under more stress than their crown condition suggests
since they are still adjusting to the new conditions in the
thinned stand environment. The response is called thinning
stress or shock. Crown size, not included in the
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Figure 5. — Comparison of fair crowns of north

photographs, is a variable to be considered when
evaluating tree vigor.

Applications
Risk and Hazard Rating

A number of studies have examined the relationship
between the crown condition of oaks (and other species)
and the percent probability of dying following first-time
gypsy moth defoliation (Gansner and Herrick 1984, Herrick
1982, Herrick and Gansner 1987a,b, Campbell and Sloan
1977, Campbell and Valentine 1972). These studies
spanned the New England seaboard and upland, the
glaciated Allegheny Plateau and Ridge and Valley areas of
the Pocono Mountains in eastern Pennsylvania, and the
Ridge and Valley area of central Pennsylvania. Across this
wide area, the same trend of crown condition versus
mortality probabilities held: poor-crown trees >fair-crowned
trees >good-crown trees:



Mortality rate (percent)

Good Fair  Poor

Study area and date crown crown crown
New England 1911-31 15 35 45
Pocono Mts., PA 1975-1980 5 24 79
Ridge & Valley, PA 1979-1985 10 21 49

These individual tree rates have been incorporated into vul-
nerability rating guides for individual trees that require crown
condition as one of their inputs. Two stand-vulnerability rating
guides were developed for the Poconos; the guides also use
information on number or percentage of live trees per acre
with poor crowns (Gansner 1981, Gansner and Herrick 1984,
Gansner and others 1978).

Silvicultural Treatments

Silvicultural treatments to minimize gypsy moth impacts also
utilize crown condition of individual trees to determine marking

priorities for trees to be removed (Gottschalk 1993). For
example, presalvage thinning is designed to reduce damage
by removing highly vulnerable trees before they are defoliated
anddie. Priorities for marking trees to be removed are (highest
to lowest). 1) oaks with poor crowns, 2) non-oak species with
poor crowns; 3) oaks with fair crowns, and 4) non-oak species
with fair crowns. These priorities are integrated with the
normal marking priorities of maintaining the desired residual
stand density, removing unacceptable growing stock trees
before better quality trees (also could include species priori-
ties), and achieving the desired stand structure. Heavily
overstocked stands may have few good crowns; in this situa-
tion, light thinnings to develop and build crowns are called for
rather than a heavy thinning.

When gypsy moth has already defoliated an area, salvage
thinning is used to obtain the economic value from all of the
dead trees and the remaining live trees are thinned to reduce
susceptibility and vulnerability. Priorities for marking trees to
be removed are (highest to lowest): 1) dead trees, 2) oaks with

Figure 6. — A white oak (left) and a chestnut oak (right) of good crown condition.



Figure 7. — Two white oaks; one of fair crown condition (left) and one of poor crown condition (right).

poor crowns that are likely to die, 3) other species with poor
crowns that are likely to die, and 4) trees with fair crowns.
These priorities are to be integrated with the normal ones of
maintaining the desired residual stand density, removing
unacceptable growing stock trees before better quality trees,
and achieving the desired stand structure. In stands that
receive a salvage cutting treatment, dead and dying trees are
economically salvaged. Marking priorities are simple—only
dead and dying trees should be cut and removed bzcause all
of the live trees are needed to carry the stand to maturity (or
to the next thinning). Trees with very poor crowns that will not
recover are considered the same as dead.

Conclusions

Forest managers dealing with the gypsy moth can use crown
condition ratings to improve their management of oak stands
through tree and stand vulnerability rating systems that utilize
crown condition and through marking guides for silvicultural
treatments to minimize gypsy moth impacts. This photo-
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graphic guide provides these managers with the tools to
develop their own ability to do crown condition ratings.
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