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General Production Information

●     North Carolina is first in the nation in Fraser fir 
production and second in Christmas tree production, 
accounting for 15 percent of the nation’s crop.
●     An estimated 33.9 million trees are grown on 22,833 
acres.
●     Cash receipts for Fraser fir Christmas trees range from 
$71.2 million to $100 million, with an additional $6 
million to $12 million coming from wreaths, roping, and 
greenery.
●     Of the estimated 1,500 growers in the state, two thirds 
have operations of less than 10 acres of trees.
●     Average operational costs to produce an acre of Fraser 

firs per year are $1,500. This does not include land or harvesting costs.

 

 

Production Regions

Christmas trees are grown in two regions of the state, but the western region produces the lion’s share—
99 percent. The primary tree grown is Fraser fir (Abies fraseri), which is sold to wholesale markets. 
Major counties, from most to least production, are Ashe, Avery, Alleghany, Watauga, and Jackson 
(these five counties produce 88 percent of the trees), plus Mitchell, Yancey, Madison, Transylvania, and 
Macon.

All other North Carolina counties have fewer than 100 acres in production. Trees grown in the piedmont 
and coastal plain include Virginia pine, eastern white pine, eastern red cedar, and Leyland cypress. 
Many of these trees are grown for direct retail marketing to the public (choose and cut).

The state’s two Christmas tree-growing regions are very different—different pests, needs, soil, and 
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climate. This paper focuses on Fraser fir production in western North Carolina. A separate report covers 
tree production in the eastern part of the state.

 

Production Practices

Fraser fir Christmas trees are harvested by size based on foot increments. Most trees sold are 6 to 7 feet 
in size (60 percent of sales) or 7 to 8 feet tall. They are grown in the field from six to ten years. It usually 
takes two to three years to completely harvest a field. Some tabletop trees (3 to 4 feet) are produced, as 
well as some trees 20 feet or taller. The wholesale price for Fraser firs averages $3 per foot. Tree quality 
affects wholesale value. Defects that reduce quality include crooked terminals, uneven or light density, 
visible insect or disease damage, and holes in the canopy.

Fraser firs are grown on steep slopes often having shallow soils. Care must be taken not to plant trees on 
wet sites that are prone to Phytophthora root rot. Five-year-old transplants that have grown three years 
in a seed bed and two years in a transplant bed are set by hand or with a tree setter, usually spaced 5 feet 
by 5 feet. 

Trees set in old pastures are susceptible to white grubs.

Trees are fertilized once or twice a year. Some larger growers with somewhat level fields fertilize by 
airplane, though most growers fertilize by hand. Mountain soils are typically low in phosphorus and 
calcium. Soil pH is often below the optimum range of 5.5 to 5.8.

Trees are sheared yearly by hand after they have been in the field three years. Fraser fir has a single 
flush of growth annually. Shearing involves trimming the terminal to create a fuller, denser tree and 
maintaining the side shoot growth in the shape of a cone. Trees are trimmed from July through winter. 
Fields must be clear enough of tall, noxious weeds to allow workers access to each tree at shearing time. 

Ground cover around Christmas trees is managed primarily through herbicides. Both pre- and 
postemergent herbicides are used to treat the tree row to eliminate weeds, especially in young trees. 
Weeds are managed between the rows with low rates of postemergent herbicides to suppress weed 
growth. Herbicides are generally applied with backpack sprayers. Weeds are also controlled through 
mechanical mowing or "weed-eating."

Controlling natural predators by ground-cover management and judicious use of pesticides is of major 
importance to overall pest-management programs. Scouting is encouraged to help predict pest problems, 
and an estimated 90 percent of the growers utilize an IPM program to manage pests. Because of the 
steep terrain and hand labor required to apply pesticides, few growers spray for pests unless it is needed. 
Most materials are not applied more than once through the growing season.



Insecticides are applied either with a high-pressure sprayer equipped with a hand-held gun or by tractor-
driven air-blast mist blowers. High-pressure sprayers are required for the more difficult-to-control pests, 
such as the balsam woolly adelgid and rosette bud mite. Trees are treated from opposite directions to 
give complete coverage. Mist blowers do not give good penetration in heavy density trees. Additional 
access roads are required to accommodate mist blowers. Most growers with fewer than 10 acres do not 
have spray equipment and must use outside contractors to apply the insecticide. The application of Di-
Syston 15 G is the only exception.

 

 

 

Insect Pests

Most insect pests of Fraser fir cause cosmetic damage to the tree. Only balsam woolly adelgids and 
white grubs kill trees. However, heavy insect damage can either drop trees in grade and, therefore, 
market value or make the trees unmarketable during the current season. Fraser firs must go to the market 
with five years of good foliage and at least two years of undamaged foliage.

Balsam twig aphid 

The balsam twig aphid (BTA) is a serious springtime pest of fir species that causes needle curl and the 
associated sooty mold. Virtually 100 percent of the Fraser fir acreage in western North Carolina is 
affected by BTA. Almost three quarters of the insecticides and miticides applied to Fraser fir are used to 
control this pest (based on active ingredients).

Currently, BTA is classified as Mindarus abietinus. However, there is some discussion suggesting there 
are, in fact, several distinct species of Mindarus in different regions of the continent. BTA in the 
southern Appalachians is probably distinct from that in the Northeast, the Midwest, or the Pacific 
Northwest.

Twig aphid eggs begin hatching in western North Carolina in mid to late March. In one study, degree-
day analysis did not consistently predict spring egg hatch. The form that hatches from the egg is the 
fundatrix or stem mother, which can produce as many as 70 live young. These are either apterous 
viviparae (similar to the stem mothers though they do not produce as many young), or winged 
sexuparae. The later form produces the sexuals that mate and lay eggs. Eggs for the following year are 
first seen in early June, and the life cycle is complete by the end of June.

Damage is caused when the aphids feed on the newly broken buds. Damage is worse in a dry, warm 
spring that favors the rapid maturation of the stem mothers and survival of their offspring. However, tree 



needles will often straighten as they mature during springs with adequate rainfall.

Scouting: 
Damage from the BTA is difficult to predict. Aphid numbers rise quickly as the stem mother begins to 
reproduce. Because this pest is so prevalent, damage so costly, and the treatment window so narrow, it is 
currently recommended that growers treat automatically to protect go-to-market trees without scouting. 
However, the BTA is not a serious pest every year, especially if the spring is wet. Research is now being 
conducted to help growers assess if BTA controls are necessary. Thus, they may be able to reduce the 
number of pesticide applications needed.

Cultural practices:  
The BTA often feeds in immature cones that break several weeks before vegetative shoot growth. 
Growers are encouraged to remove and destroy these cones to improve chemical control of BTA.

Biological control:  
Natural predators, including hover fly and ladybeetle larvae, readily control the BTA. However, natural 
controls typically do not occur until after the trees have broken bud and have already suffered damage. 
Experimental use of green lacewing larvae to control twig aphids before bud break is being evaluated.

Chemical control:  
Trees are usually treated for BTA only in the later years of the rotation, since the pest causes primarily 
cosmetic damage. Pesticides must be applied before the trees break bud. Once the aphid has entered the 
newly broken bud, pesticides of any type are ineffective. However, pesticides are also ineffective against 
twig aphid eggs. Therefore, the twig aphid window is narrow. In 1998, in Avery County the treatment 
window lasted from April 11, when the majority of the eggs had hatched, through May 5, when bud 
break occurred. During this time there were only five days with calm winds and no rain and 11 days 
with light winds during part of the day when a pesticide could be applied.

Since the treatment window is so narrow, most growers use Di-Syston 15 G to control BTA. Larger 
growers who have an air-blast mist blower may apply a liquid insecticide instead. On limited acreage 
that also needs to be treated for balsam woolly adelgid, growers may apply insecticides before bud break 
with a high-pressure sprayer. 

●     Di-Syston 15 G (disulfoton) 
This material is used on 65 percent of the acreage. A single application is made at the rate of 20 
to 30 pounds formulation per acre, according to a 24© Special Local Need Registration that does 
not require soil incorporation. The labeled rate is 2 ½ ounces per inch of trunk diameter, which 
would allow 270 or more pounds per acre. The actual use rate is therefore less than one-tenth the 
labeled rate. 

Due to the narrow treatment window for BTA, growers prefer this material for its ease and speed 
of application. If the granular Di-Syston were not available, the smaller growers, who do not 



generally have the more expensive spray equipment, would have to hire a pesticide applicator to 
treat for them. In addition, the larger growers would not have enough time to treat during this 
narrow window. Growers would be forced to use more air-blast mist blowers, resulting in greater 
pesticide drift. 

This product often gives growers full-season control of the spruce spider mite as well. The need 
to reapply is rare. In a recent study, only 5 growers in 183 made a second application during the 
growing season—to control a flare-up of mites later in the season or to re-treat because the first 
application failed.

●     Asana XL (esfenvalerate) 
This material is used on 12 percent of the acreage. A rate of 4.8 ounces per 100 gallons water is 
used to control BTA and 9.6 ounces per 100 gallons to control balsam woolly adelgid. Many 
growers treat for the balsam woolly adelgid from late March until bud break, thereby getting 
BTA control as well. Lindane 20 EC is also applied in this manner for dual BTA and woolly 
adelgid control (see below).

●     Provado 1.6 F (imidacloprid) 
This product is labeled at 4 to 8 ounces per acre. Most growers use 1 to 2 ounces per 100 gallons. 
As this material was labeled after the 1994 survey date, there is little information on use. It is 
estimated that less than 5 percent of the acreage is treated with this material, primarily because of 
the cost per gallon (more than $400).

●     Lorsban 4E (chlorpyrifos) 
This material is used at 8 ounces per 100 gallons though labeled at 1 quart per acre. It is applied 
to only 6 percent of the acreage.

●     Metasystox-R (oxydemeton-methyl) 
At the time of the 1994 survey, this material was not labeled for a foliar application. Gowan 
Corporation has since labeled this product for foliar application on Christmas trees at the rate of 1 
to 2 pints per acre for the control of aphids. How much Metasystox-R is currently used is not 
known.

 

Balsam woolly adelgid (Adelges piceae)

The balsam woolly adelgid (BWA) was introduced into North America from central Europe around 
1900 and spread throughout most of the range of North American Abies species. Fraser fir has 
experienced widespread mortality from this pest.

Feeding by BWA distorts and slows growth and eventually will kill the tree. The BWA overwinters as a 



dormant phase of the first instar nymph. In the spring, the nymph molts to the wingless, parthenogenic 
adult female, which lays eggs. No males are produced in North Carolina. Eggs hatch within four weeks 
to produce a crawler. This is the only stage that can move from one tree to another. The crawler finds a 
suitable feeding site within a couple of days and molts to the nymph. Once the feeding tube is inserted, 
that individual does not move again. There are two to three generations of BWA each year in North 
Carolina, depending on the weather and elevation.

Scouting: 
Growers are encouraged to scout for BWA yearly. Spread of BWA is relatively slow, and a grower can 
catch the pest when it first enters the field with a thorough scout once a year. One of the first symptoms 
of BWA is the loss of apical dominance or a flat top. When trees with flat tops are examined, the white 
wool of the adelgid often is found on the trunk. The treatment threshold is a single infested tree.

Cultural control: 
Large Fraser firs that cannot be adequately sprayed should be cut down. Trees that have not had a 
straight top for two or more years should be culled. Growers are encouraged not to interplant young 
trees with old trees in partially harvested fields. This will reduce the chance of spread to younger trees.

Biological control: 
Several general predators feed on BWA, but not well enough to eliminate an infestation. Fraser fir is 
extremely sensitive to this pest, and even a few will impact tree quality. Many biological control 
organisms were imported and released on Mount Mitchell and in the Northeast and Canada to try to stop 
BWA invasion of natural stands of fir. With the advent of the hemlock woolly adelgid in the eastern U.
S., there is increased interest in predators and parasitoids of adelgids, which may result in a specific 
control for BWA.

Chemical control: 
Most growers treat for BWA only once or twice in a rotation. Though an estimated 98 percent of the 
Fraser fir acreage in western North Carolina must be treated for BWA sometime during the rotation, less 
than one third is treated in any given year. The frequency of application depends on the proximity of the 
field to infested Fraser firs in natural stands, abandoned Christmas tree plantations, or trees in yards.

Insecticides must be applied with a high-pressure sprayer using 300 to 800 gallons per acre, depending 
on tree size and density, and 200-plus pounds per square inch to completely wet the tree bark. For 
smaller growers who do not have their own spray equipment, it costs $300 to $500 per acre to treat for 
BWA. Treatments made from late March through bud break will control BTA as well. Most growers 
treat from July through the winter. Because eggs are present from April through October, insecticides 
must last at least a month on the trees to be effective. Reapplication within a month to control the 
individuals hatched from eggs is not economically feasible. Winter applications have the least impact on 
natural predators.

●     Asana XL 



This material is used on 12 percent of the acreage at a rate of 9.6 ounces per 100 gallons of water.

●     Lindane 20 EC 
This material is used on 22 percent of the acreage. A rate of 2 quarts per 100 gallons is 
recommended, though the labeled rate is up to 3 quarts per 100.

●     Horticultural oil 
Oils are currently used on 3 percent of the acreage. Treatments with oil are only effective during 
the winter when no eggs are present. Oils will burn or discolor firs, depending on the rate and the 
time of year used.

●     Insecticidal soaps 
Soaps are seldom used because of the expense and because they will discolor foliage.

●     Provado 1.6 F, Metasystox-R, and Lorsban 4E 
These materials are labeled for adelgid control but are not used. Experience has shown it would 
take yearly applications with these materials to get adequate control, and that is not economically 
feasible.

 

Spruce spider mite (Oligonychus ununguis)

The spruce spider mite (SSM) has a wide range of host coniferous species. It is considered a cool-season 
mite, but in western North Carolina, temperatures are not high enough to slow mite activity. The SSM 
can damage trees from March through October. It causes yellow spotting on needles, which discolors the 
foliage. In addition, needles are more likely to shed prematurely once the tree is cut.

Scouting: 
Spider mites are not a problem every year. Scouting is required to determine the need for mite control. 
Go-to-market trees must be scouted more frequently and have a lower treatment threshold than smaller 
trees. Scouting frequency is also determined by rainfall and mite activity. Trees should be scouted for 
SSM at least four times through the growing season, though occasionally, scouting every two weeks is 
required.

Cultural control: 
Spider mites are worse after Asana or lindane applications, along dusty roads, on western or southern 
exposures, on windy ridges, at lower elevations, or during dry weather. These factors reduce natural 
predatory mite activity and result in an increase in SSM. Growers are encouraged to maintain managed 
ground covers as harbors for predatory mites and to be judicious of insecticide applications.

Biological control: 



Research is under way to determine if releasing predatory mites or manipulating ground covers can 
augment natural controls.

Chemical control: 
In many years, growers get full-season SSM control with spring-applied Di-Syston to control BTA. If 
scouting shows trees need to be re-treated or that mite numbers are building up in small trees, many 
growers will retreat with Di-Syston. Using miticides that must be sprayed onto trees is difficult. 
Adequate coverage for SSM control is often not obtained with an air-blast mist blower, and spraying 
trees individually with a hand-held gun is too labor-intensive for most growers. Growers favor miticides 
that are ovacides since eggs are present throughout the year.

●     Di-Syston 15 G 
This material is the most efficacious pesticide for control of SSM and is the only material that has 
proven year after year to give full-season control. Used on 65 percent of the acreage, a single 
application is made at the rate of 20 to 30 pounds formulation per acre according to a 24© 
Special Local Need Registration that does not require soil incorporation. The labeled rate is 2½ 
ounces per inch of trunk diameter, which would allow almost 10 times the actual use rate. In 
many years, growers get full-season SSM control with spring-applied Di-Syston to control BTA. 
A second application to control SSM specifically is sometimes made during the summer or fall if 
scouting determines the need. Control of SSM is also sometimes necessary in young trees that do 
not get automatic BTA control. 

●     Joust (formerly Morestan) (oxythioquinox) 
This material is used on 14 percent of the acreage at rates of 4 to 8 ounces per 100 gallons. Joust 
is often mixed with Asana or lindane for BWA control since use of these materials often results 
in an increase in mites. Joust soon will cease to be manufactured. There is an estimated two-year 
supply.

●     Savey 50 WP (hexythiazox) 
Usage values are not available since this miticide was labeled after the 1994 survey. Because of 
the expense, few growers use this product. Savey does not kill the adult mites and must either be 
applied early in the season or be mixed with an adult miticide. In 1998, Savey applied in the 
spring only controlled spider mites through July. A second material had to be applied next.

●     Avid (avermectin) 
Usage values are not available because this miticide was labeled after the 1994 survey.

●     Lorsban 4E 
Used at 8 ounces per 100 gallons though labeled at 1 quart per acre, Lorsban 4E is applied to only 
6 percent of the acreage, primarily for BTA control. It must be reapplied after two weeks to 
control mites that have hatched from eggs, making it impractical for SSM control.



Metasystox-R 
At the time of the 1994 survey, a foliar application of Metasystox-R was not labeled. Gowan 
Corporation has since labeled this product for foliar application on Christmas trees at the rate of 1 
to 2 pints per acre for the control of aphids. Mites are also controlled, but Metasystox-R must be 
reapplied in two weeks to control mites that hatch from eggs.

 

Rosette bud mite (Trisetacus fraseri)

The rosette bud mite (RBM) is an eriophyid mite that causes galls to form inside vegetative buds of 
Fraser fir. The damaged buds do not break in the spring. Rosette buds result in uneven density in the 
trees, holes in the canopy, weak bottoms, and light density, all of which reduce the grade and therefore 
the value of the tree. The earlier in the rotation that there are rosette buds on the tree, the more quality 
will be affected.

RBM emerges from the previous year’s gall in the spring at bud break and is either wind-blown or drops 
onto a healthy shoot. The mites feed at the top of the shoot. Their feeding causes the growing bud to 
distort and a gall to form instead of a bud the following year. Mites reproduce in the gall through the 
year, and as many as 3,000 mites can be found inside a single rosette bud by the winter.

Rosette buds are primarily a problem in Avery County and on certain plantations at more than a 4,000-
foot elevation. However, the range of RBM continues to increase.

Scouting: 
Fields of trees two years from harvest or younger should be scouted yearly. An estimate of the 
percentage of trees with rosette buds is made in the fall. If enough rosette buds are present, the block of 
trees should be treated the following June.

Cultural control: 
One method of reducing the likelihood of RBMs’ getting into smaller trees is to not interplant young 
trees with old trees. In addition, practices that increase bud set, such as good fertility and shearing early, 
help offset the effects of RBM on tree quality. Selectively harvesting heavily infested trees early also 
reduces problems with RBM the following year.

Biological control: 
No natural predators of the RBM have been found, probably because the mite spends most of the year in 
the protective gall.

Chemical control: 
Controlling RBM will not have an effect on tree quality until the following year. Therefore, it is not 
necessary to control RBM on trees nearing market. The only effective single application treatment is 



with dimethoate. Sevin and Metasystox-R are effective if two applications are made two weeks apart, 
but growers cannot afford to do this. Trees are seldom treated for RBM more than twice during a 
rotation.

●     Dimethoate 
A 24© Special Local Need Registration for dimethoate for the control of RBM was obtained in 
1996. Therefore, there are no use data. However, it is estimated that less than 10 percent of the 
acreage is treated yearly for RBM. Dimethoate is applied with a single application in June at 1 
1/3 pints per 100 gallons using a high-pressure sprayer and 200 to 600 gallons per acre. It is 
currently the only effective treatment known. Other materials including Joust, Metasystox-R, 
Savey, Kelthane, and Sevin did not give adequate control with a single treatment. Growers can 
also control spruce spider mite, balsam twig aphids, and rust mites using dimethoate. There is 
some indication that treating in June with dimethoate for rosette bud mites will eliminate the need 
for twig aphid control the following year.

 

Rust mites

A rust mite, tentatively identified as the hemlock rust mite (Nalepella tsugifoliae), can cause bronzing of 
foliage and premature needle drop on Fraser firs. It is primarily a springtime pest, though damage can 
also occur in the fall. Widespread rust mite problems were first observed in 1995 in western North 
Carolina. A heavy outbreak in 1997 (with an estimated 15 percent incidence) and a lesser outbreak in 
1998 are creating concern that rust mites will become a common problem in the area. Rust mites are 
effectively controlled with Joust and dimethoate. In a 1998 test on the Bill Beutell farm in Avery 
County, sulfur controlled rust mites, though there are still concerns about sulfur burning the foliage.

 

White grubs

Grubs of May/June beetles—(Phyllophaga anxia, Phyllophaga fusca, and Polyphylla comes)—
sometimes attack Fraser fir roots, killing trees. Grubs are more often a problem when trees are planted 
into old pastures. They are not a problem every year.

Scouting: 
Growers are encouraged to scout for grubs before planting Fraser firs, especially in old pastures. To 
check, dig three holes per acre, each one-foot square and as deep as the root zone of the ground cover. 
Sift the soil to find the grubs. If more than one grub per hole is found on the average, chemical control is 
recommended.

Cultural control: 



Using suppressive rates of postemergent herbicides instead of mowing creates an uneven ground cover 
that adult beetles avoid when laying eggs. Within two years of this type of ground cover management, 
grub numbers will drop to zero.

Chemical control: 
Triumph 4E was frequently used for grub control. In the 1994 pesticide use survey, Triumph was used 
on 45 percent of the acreage as a preplant treatment for grubs. Triumph is no longer manufactured. 
There is currently not a good labeled alternative, although Mach II has drawn interest as a potential 
product for Christmas trees. This material is currently labeled only for grub control in turf.

●     Dursban/Lorsban 
An estimated 0.5 percent of the acreage was treated preplant for grub control using Dursban.

 

 

Diseases

Phytophthora root rot 

The only important disease of Fraser fir in western North Carolina is Phytophthora root rot (PRR), 
caused by the soil-borne fungal pathogen Phytophthora cinnamomi. P. cinnamomi is often referred to as 
a water mold. Zoospore production and movement is favored by soil moisture near saturation. The 
chlamydospores of P. cinnamomi can survive in the soil without a host for many years. The host range 
of P. cinnamomi includes more than 1,000 plant species. Fraser fir is one of the most sensitive plants to 
this disease.

Scouting: 
If any transplants or trees are dead or dying, the cause should be determined. Root samples should be 
sent to a diagnostic lab to determine whether Phytophthora is present.

Cultural control: 
Sites for Fraser fir production should be carefully evaluated for the risk of PRR. The surface soil and 
subsoil should be examined for clay content, and the drainage through the field should be observed for 
areas where water might collect. Unsuitable sites for production should be avoided. Maintaining a 
managed ground cover will help reduce the potential for spread of PRR by limiting soil movement. 
Disease development can be avoided in the field through the use of disease-free transplants and careful 
site selection and preparation.

Chemical control: 



Disease development can be prevented in seedbeds and transplant beds through soil fumigation and 
fungicide use. Few fungicides are used in the field because of the cost. Occasionally, a field application 
of Subdue is made during the year of sale to keep as many trees as possible alive until harvest.

●     Methyl bromide 
Only 12 percent of the transplant beds were fumigated with methyl bromide, according to the 
1994 survey of Christmas tree producers. The cool, wet mountain soils often reduce the 
effectiveness of this material. In addition, most growers do not have the equipment necessary to 
obtain the best results.

●     Subdue (metalaxyl) 
This material is used on an estimated 35 percent of the transplant beds. The average number of 
applications was 1.75. Treatment is recommended twice a year.

 

 

Weeds

Weed control is very important to producing high-quality Christmas trees. Competition from grasses and 
other vegetation can kill young trees and limit growth of older trees by blocking sunlight and competing 
for soil moisture and nutrients. Also, vegetation can restrict lower branch growth, and vines can grow in 
trees, bending tops. Some weeds, such as briars, thistles, or poison ivy, can restrict workers’ ability to 
care for trees.

Managed ground covers, however, can enhance Christmas tree production by promoting water 
penetration, keeping the soil cool to keep tree roots near the soil surface, reducing erosion, and providing 
harbors for natural predators and parasitoids.

Weeds that give trees the most serious competition are cool-season perennial grasses. Mowing ground-
covers encourages the growth of grasses over broadleaves. Chemical suppression with lower-than-
labeled rates of postemergence herbicides is effective at suppressing most weed species and tends to 
encourage broadleaf vegetation rather than grasses. 

Preemergence and postemergence herbicides are used to kill weeds in the tree row, especially rows of 
young trees. As trees get large enough to shade the ground directly under them, this strip-killing 
technique is no longer needed. Ground covers are then managed between the rows using mowing or 
(more commonly) herbicide suppression. 

Generally, two or three herbicide treatments are required for full-season vegetation suppression. The 



first treatment is usually before bud break, the second about six weeks later. A third treatment may be 
necessary in very wet years. In the fall, a killing rate of postemergence herbicides is used to destroy 
weeds that need to be eliminated, such as briars and tree sprouts. Mowing or weed-eating can be used 
any time through the growing season when weeds grow too large, especially in the fall. 

Chemical control: 
Herbicides are applied with backpack sprayers. 

●     Simazine 
This material is used on 38 percent of the acreage for preemergence weed control and on 21 
percent of the acreage for postemergence control. Simazine use has declined since this survey. 
Typically, only an 18-inch band is treated on rows spaced 5 feet apart. Simazine is seldom 
applied more than once a year and is most commonly used in newly planted trees. 

●     Roundup 
This material is used on 90 percent of the acreage for postemergence weed control. Roundup is 
applied in the row middles in a 3- to 4-foot band and as a directed application in tree rows for 
vegetation suppression or, at higher rates, to kill unwanted vegetation. An average of 10 ounces 
per acre is used an average of twice a year. Since the survey, Roundup use has increased. It is 
estimated that approximately 90 percent of the acreage receives at least one application of 
Roundup each year.

●     Goal 
Used on 37 percent of the acreage for postemergence weed control, Goal is applied in the row 
middles in a 3- to 4-foot band. An average of 1 quart per acre is used an average of 1.4 times 
through the growing season. Goal is also used on nearly 100 percent of the seedbed and 
transplant bed production for preemergence and postemergence weed control. It is the only broad-
spectrum herbicide labeled for seedbed and transplant bed use.

●     Stinger 
This material is used on 24 percent of the acreage for postemergence weed control. The average 
rate is 1 pint per acre. Stinger use has probably increased since the survey. It is often used in 
combination with Goal and Vantage as a component of a postemergence vegetation suppression 
program or as a spot spray for certain broadleaf weeds. 

●     Vantage 
Used on 21 percent of the acreage, the average rate is 1 quart per acre. Vantage is commonly 
used in combination with Goal and Stinger for postemergence vegetation suppression. Vantage is 
also an essential tool for postemergence grass control in conifer seedbeds and transplant beds, 
with about one third of the conifer nursery beds receiving one treatment a year. 

●     Garlon 3E 



This material is used on about 25 percent of the acreage (best estimate) once a year at 
approximately 1.5 pints per acre to control certain hard-to-kill broadleaf weeds and woody brush. 

●     Others 
Herbicides used less frequently include pendimethalin (Pendulum) for preemergence grass and 
triazine-resistant pigweed control in field plantings and metolachlor (Pennant) for preemergence 
yellow nutsedge control in field plantings. While used on limited acreage, these herbicides 
control important weeds that the other available herbicides and management practices do not 
control.

●     Fumigants 
These materials are important for the control of weed propagules as well as disease and insect 
pests in conifer seedbeds. Methyl bromide is the most commonly used fumigant and is probably 
used on two thirds of the seedbeds planted each year. However, after the year 2001, methyl 
bromide will no longer be available. Currently, the most promising alternative is Vapam, a 
dithiocarbamate fumigant. Unless another, more effective fumigant is developed before 2001, 
Vapam use can be expected to increase to cover between one third and one half of the new 
seedbeds.

 

 

On-Line Resources

North Carolina Integrated Pest Management

North Carolina Pesticide Impact Assessment Program

Christmas Trees, Horticultural Commodity of North Carolina

 
 

Contacts

Jill R. Sidebottom, mountain conifer IPM Extension specialist, Mountain Horticultural Research and 
Extension Center, North Carolina State University

 

 

http://ipmwww.ncsu.edu/
http://ipmwww.ncsu.edu/ncpiap/
http://www.agr.state.nc.us/markets/commodit/horticul/xmastree/
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