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Japanese larch (Larix leptolepis, Sieb. and Zucc.) has 
been used for afforestation on a wide variety of sites and 
climatic regions throughout the Northeastern United 
States. This species was first planted in Pennsylvania in 
1909 (2). The majority of early larch plantings was 
confined to abandoned farmlands, although in recent 
years Japanese larch has been one of the fastest growing 
species when planted on strip mine spoil areas (4). 
Because of its high yield of wood per acre, acceptable 
pulping characteristics, and suitability for genetic 
improvement, this species will undoubtedly be planted 
more extensively in the future. 

In spite of their desirable characteristics, the exotic 
larches have developed a reputation for being 
temperamental and difficult to establish (6). However, in 
a species comparison test made in New York State, 
Japanese larch, after seven (growing seasons, showed 
greater resistance to frost heaving, better growth and site 
adaptability than red pine (Pinus resinosa Ait.), jack 
pine (Pinus banksiana Lamb.), white spruce (Picea 
glauca (Moench) Voss, white cedar (Thuja occidentalis 
L.), and European larch (Larix decidua Mill.). Japanese 
larch will tolerate a wide range of soil conditions, though 
it appears to grow best on a deep, well-drained, 
sandy loam having a pH of approximately 5.0 (2). 

In another study in New York State, Japanese larch 
outgrew its near relatives, European (Larix decidua 
Mill.) and Dunkeld (Larix eurolepis Henry) larches, by 
producing a maximum growth of 15.5 feet in 5 years and 
an average height of 9.9 feet during the same period (1). 

The effects of scrub oak competition on the height 
growth and survival of Japanese larch have been 
demonstrated by McNamara and Reigner (5). This 
species grew best when planted under the most intensive 
site preparation treatments and declined in growth as the 
native vegetation recovered. 
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According to these investigators, the results support the 
theory that competition is a chief inhibiting factor 
and that Japanese larch is noted for its inability to 
withstand competition. 

Nonliquid, pelleted, and granular herbicides may be 
for the land manager a valuable new method for partial 
or complete elimination of low-grade hardwoods to 
establish forests of more rapidly growing coniferous trees 
(7). Although pelleted and granular herbicides are 
ordinarily considered nonselective, by "suitable choices 
of ingredient, dosage, method and time of application, a 
wide range of effects from total (non-selective) to selective 
control may be achieved" (8). 

The key to efficiency and economy in applying these 
materials largely depends upon a knowledge of their 
crown defoliation effects under various methods, 
herbicide rates, and spatial distribution. 

In the successful conversion of native northeastern 
hardwood stands to pine, or other coniferous species, 
provision must be made for creation of favorable 
environmental conditions, adequate growing space, and 
reduction of competing vegetation to allow near 
maximum growth of newly planted or 

  



seeded trees. During the early stages of plantation 
establishment, the physiological tolerance of the 
underplanted seedling to changing defoliation levels in 
the overstory is a critical factor. 

This experiment studied the ecological effects of 
hardwood overstory and shrub defoliation created by 
various applications of pelleted fenuron herbicide, and 
the relationship of defoliation to early height 
response of underplanted two-year-old Japanese larch 
seedlings (fig. 1). The results show that the choice of 
herbicide, its method and rate of application, and 
spatial distribution are controlling factors in the 
creation of favorable defoliation levels in harmony with 
the silvical requirements of the newly established 
seedling. 

Procedure 

In May 1965, two-year-old Japanese larch seedlings 
were planted beneath a canopy of a low-grade mixed 
oak-hickory stand located on State Forest lands near 
Philipsburg, Penn. The seedling stock of known 
geographic seed source was grown at the Penn Nursery, 
Centre County, Pa. 

The dominant hardwood overstory vegetation on the 
experimental area consisted of pole-sized white, scarlet, 
red, and chestnut oaks with occasional hickories and 
sassafras. The principal understory shrubs were witch 
hazel and dogwood. Seedlings were underplanted with a 
planting bar at a 6 by 6-foot spacing. Elevation above sea 
level at the planting site is approximately 1,900 feet, 
and locally, the topography is gentle-to-rolling. The soils 
are highly acid, well-drained, sandy loams and loam, 
derived from underlying sandstone and shale. 

To test the conversion method, nine duplicate one-
tenth acre plots, including controls, were assigned at 
random on the experimental site. Each plot was 
designated as a treatment (method per rate) 
combination. Approximately, 1 month following 
planting, all plots were treated with 25 percent active 
pelleted formulation of fenuron (3phenyl-1, 1-
dimethylurea). The herbicide was applied directly to the 
soil surface by hand at varying rates per acre for each 
treatment as follows: Grid (7.0, 13.7, 15.5, and 45.0 lbs.), 
row (15.0 and 30.0 lbs.) and broadcast (15.0 and 30.0 
lbs.). Two plots, untreated and planted, were designated 
as controls. 

On year after treatment, a complete inventory of 

overstory competing hardwood trees and understory 
shurbs was made. Trees and shrubs were tallied in-
dividually for each treatment according to species, 
number, crown class, basal area, and percent of crown 
defoliation.2 The distribution of overstory and 
understory vegetation by treatment, species, number, and 
basal area per one-tenth acre plots is presented in table 1. 
Likewise the planted Japanese larch seedlings were 
inventoried by number surviving and height (fig. 2). 
Seedling height measurements were obtained 28 months 
after planting, or at the termination of three growing 
seasons. 

Results 

Crown defoliation related to species and treatment.-An 
analysis of variances of the mean crown 

  



  

defoliation by treatment, species, and crown class 
indicated that highly significant differences existed for 
treatment and species. A highly significant interaction 
between treatment and species was found, indicating 
that differences in crown defoliation of individual 
treatments were the result of differences in species 
susceptibility. 

Of the six species represented in the total experiment, 
chestnut oak (Quercus prinus L.) was defoliated at the 
highest level for combined treatments (table 2). There 
were no significant differences in crown defoliation 
between or among chestnut oak Quercus prinus, red 
maple (Acer rubrum L.), white oak (Quercus alba L.), 
and red oak (Quercus spp.). All the foregoing species, 
however, were significantly different from witch hazel 
(Hamamelis virginiana L.) and hickory (Carya spp.) . 

Among the eight treatments, high rates of fenuron 
for a given method of application showed increased 
levels of defoliation with increased rates. This' 
relationship held true for increased rates within 
treatments as well. The mean crown defoliation per 
pound of herbicide applied by the broadcast method was 
slightly less than that obtained with grid or row 
methods; however, the difference was not significant. 

 

 

Treatment related to seedling height.-The 

height response of Japanese larch seedlings at the 
termination of three growing seasons showed significant 
differences due to fenuron treatment. Mean seedling 
heights were computed by dividing the total seedling 
heights per treatment by the number of surviving 
seedlings. An analysis of the mean seedling heights 
indicated that all treatments significantly produced 
greater heights than the untreated controls (fig. 1). 
Among the four grid applications, there were no 
significant differences in height between the 45.0, 15.5, 
and 13.7 pound per acre rates, and all three rates were 
significantly superior to the 7.0 pound rate. For row 
applications, no differences in height growth were 
apparent between the 15.0 and 30.0 pound rates. Since 
no significant difference existed between the grid-13.7 
pound application and the 15.0-pound row application, 
these two treatments appeared to be the most 
effective in terms of height development at this stage of 
stand establishment. The 3-year height growth of a Japa-
nese larch seedling, after treatment of competing 
hardwoods with 15.0 pounds of pelleted fenuron 
applied by the grid method, is illustrated in figure 2. 

Fenuron rate and placement related to seedling 



 

  

height.-Height response among the eight grid treatments 
varied inversely with the amount of fenuron applied per 
spot (at each of the four corners of the square) and its 
spatial distribution. The height response common to a 
given number of grams per spot was found to be 
significantly correlated with both the 6 by 6 and 12 by 
12 foot spacings (fig. 3). A comparison in height 
between the two spacings (based upon 4 duplicate 
plots per spacing) indicated that a better height response 
was obtained with pellets applied to the soil at a 6 by 6 
foot interval. Under the vegetative competition levels of 
this test, a mean height advantage of 2.4 inches in favor of 
the 6 by 6 foot spacing was obtained after the third 
growing season. Thus, for 

grid applications of pelleted fenuron herbicide, the
height response resulting from the indirect effects of
hardwood defoliation were correlated with reasonable
precision from two independent variables, rate and
spacing. The percent of total variation in seedling height
accounted for by nine independent variables was assessed
initially by multiple correlation techniques. Simple
correlation coefficients derived from these data were used
as a preliminary guide to the relationships among the
independent variables tested. Analyses of variance
methods were then used to determine the significance of
independent variables, and the separation of individual
treatment means was subjected to Duncan's New Multiple
Range Test (3). 
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Appendix 

Some useful weights, measures, and doseages for 
fenuron (Dybar) 

Data obtained in these exploratory trials, and under 
the ecological stand conditions at time of testing, show 
that soil-applied fenuron pellets are effective in the 
establishment and early release of underplanted two-
year-old Japanese larch seedlings from six species of 
competing low-grade hardwoods. 
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