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alsam rwi
K

insect pest of true fir trees (Fig. 1)

aphid (Mindarus abietinus

ch) is a common and important

This bulletin is designed ro help you
recognize and manage balsam rwig aphid in

Christmas tree plantations. Knowing the

sy of this aphid will help you to plan scouting and

control activities, evaluate the extent of damage caused by
aphid feeding and identify the aphid’s natuml enemies.
Using an integrated management program will help you wo

control balsam twig aphid efficiently and effecrively

Figure 1. Balsam twig aphids on balsam fir.

Distribution and hosts

Balsam twig aphid is a sap-feeding insect that is native to
North America. It follows the distribution of balsam fir
north into Canada and occurs on Fraser fir in the
Appalachian Mountains and other high elevation areas of
the Southeast. This species is also found in Europe and

Asia. Balsam twig aphids feed on the current-year foliage of

sam fir (Abics balsamea) and Fraser fir (A, frasen). The
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aphids will also feed on other true firs,
including whire fir (A. ¢ lor) and
Canaan fir (A. balsamea var, phane
especially if they

or Fraser fir trees.

lep

rowing near balsam

Biology

cs through three generations every

Balsam twig aphicd g
year. The aphids overwinter as eggs on necdles near the
hases of buds. Eggs begin to hatch early in spring, typically
around lare March to mid-April, depending on temperatures
and location within the stare. Hatching is completed in one

to two weeks. Recent studies in Michigan showed thar egg

hatch began ar roughly 60 to 70 degrec-days base 50 degrees F
{DDsg) and continued until approximately 100 DDg,
(see degree~days discussion under “Timing insecticide

<" on p. 5).

The newly hatched aphids are very small and difficult ro
see, but by mid- ro late Ap
DDy, they have
dark background

at approximately 100 to 140

wmn enough to be easily visible against a

These first-generation aphids are called
“stem mothers.” Stem mothers feed on L-year-old needles or
through the bud scales of unopened buds (Fig. 2) but cause

little damage.

Stem mothers
mature in about
three to four weeks,
then reproduce,
Because all stem

: female,

mothers
no mating occurs.

“ach stem mother

produces 20 to 40

live young, and

Figure 2. Two stem mothers on a

Fraser fir bud.

each daughrer is
genetically identical

to her mother and sisters,




The second generation of aphids, called
only st famage to the tree

foliage. The sexuparac aphids first appear ar roughly 150 1o
200 DDsp, just after buds break and new needles begin o
expand. These aphids will suck sap from the soft, current-

*sexuparae”, is the

that causes apprec

year needles for three 1o four weeks until they marure.

When the density of sexuparac aphids is high, the
needles will become ci , distorted or stunted (F

Towing
r. 3).

The sexuparae mature inro winged adults. Some may fly to
ather trees, while other aphids are carried on the wind into

new blocks or fields of trees. Mature sexupar.

give Tise to
the final generation of aphids, which includes both males
and females. These aphids are very small and do little
feeding, After mating, the tiny aphids produce the eggs that
will overwinter. The life cycle is complered by

4. Light damage caused by low to moderate
te June, aphid populations.
and the aphids will nor reappear until the next spring.

Damage

Feeding by the second generation of aphids (the sexuparae)

in the swelling buds and expanding needles can affect the
growth and appearance of trees. At low aphid densities,
some needles on infested shoors will bend or curl slightly,
but this rarely causes noticeable damage (Fig. 4). When

aphid densities are high, however, current-vear needles

storted and appear to be curled or wrapped
around the shoot {Fig. 5). When this level of damage

occurs, needle growth

come

y be reduced, causing the current-

year shoots to appear stunted. If heavy feeding

weurs in
Figure 5. Heavy damage caused by high aphid populations,

consecutive yes rand

S, free v

owth rates may decline

Balsam rwig aphid rarely kills trees, but reduced tree growth

and appearance can decrease tree value and reduce profits

A unique aspect of the interaction between fir trees and the

for growers. aphids is the ability of trees to outgrow much of the aphid
damage, Feeding by the aphids is typically completed by
mid- to late June, Current- r, will

continue to grow during the remaining summer months,

jear needles, howe

By autumn, many of the needles will have recovered their
form. Studies in Michigan, Wisconsin and North Cs
consistently show that trees outgrow 40 ro 50 percent of

olina

balsam twig aphid damage by autumn. This means that trees
that have moderate or high levels of aphid damage in late
June will look much better at harvest time. Some aphid

damage can also |

remaved by clipping off affected shoots

when trees are sheared

The timing of bud break in spring is an important factor
affecting the extenr of aphid dam:

ned by bal

ge. The amount of aphid
am or Fraser fir often varies

Figure 3. Aphid fee

ing causes needles to curl tightly.

considerably, even among the trees within a single block or




field. Trees that break bud relatively late in spring generally
+ than trees that flush early. This
probably occurs because late bud-breaking trees provide few

sustain less aphid damag

feeding sites for the newly hatched sexuparae aphids. [na
nt study at Michig
to break bud after May 7 escaped aphid injury, while trees
that broke bud before May 7 were likely
Overall growth rates of trees that br
are similar to trees thar break bud early

n State University, tre

» be damaged.

cak bud relatively lare

the lare-flushing
trees simply catch up once the new neadles begin to grow.
In the future, it may be possible to decrease long-term
aphid by selecrively planting fir
species or varieties that break bud relarively late,

problems with balsam owig

Natural enemies

Matural enemies — predators, parasitoids and pathogens
often control populations of damaging plant pests. Insect
predarors are the most important natural enemy of balsam
twig aphid. Recent studies indicate that several groups of
insect predarors feed on aphids during much of their life

cycles

Syrphid fly larvae are voracious predators of balsam twig
aphids (Fig. 6a). These larva
buds and curled needles, where the sexuparae aphids feed.
Adulr syrphid flie
are black and yellow, feed on nectar and resemble bees
(Fig. 6b). The adule syrphid flies tend o
buds and current-y
where they will lay

e live inside the expanding

, also called hover flies and flower flies,

over around the

ar shoots, searching for aphad colonics

heir o

Brown lacewings (Fig. 7) are predators of aphids as both
adults and larvae. Brown lacewing adults overwinter in the
litter layer, emenge early in spring and Iny cges thar will
hatch about a month later. The small brown lacewing larvae

Figure 6a. Syrphid fly larva.

Brown lacewing adule.

are difficult to see, but they actively hunt for aphids in the

buds and shoots, Adults can be ohserved preying on aphids

ar laving egr

They often

once temperatures warm up in the spring.
y dead” when disturbed.

Green lacewing larv
are sometimes called

are small and difficult ro see. They
aphid lions” because of their
guressive predatory behavior (Fig. 8a). Adules are

frequently observed on or near infested firs (Fig. 8b),

Though not all species of green lacewings feed on aphids as
adults, rthose that are common in fir fields are usually aphid
predar

Ladybird beetles, also called ladybuge, are common and
important pres

ators of balsam twig aphid, Several species of
ladyhird beetles feed on balsam twig aphic

spring and summer. One of the most abundant species is

s during the

Harmenia axyridis, the familiar multicolored Asian

ladybeetle that often clusters on the sides of houses in fall
and winter (Fig. %a). A
ladybeetle that feeds on stem mothers and young s

tis mali is o large, burgundy-colored

Nuparae




tebegt],

Figure 9a. H. i wevridis, the d Asian la 3
is a common predator of balsam twig aphid.

aphids (Fig. 9b). Ladybeetle larvae consume even more
aphids than adulr ladybeetle:
color and size, and resemble small, spiny alligators (Fig. 9¢).

wybird beetle larvae vary in

Management

Scouting: Effectively managing balsam twig aphid requires
early-season scouring and decision making. One of the first

steps in managing balsam twig aphid is to evaluate the
amount of damag
in lare autumn or in early spring k diagonal transects
that zigzag through your field. Check mid- and lower

If you

tom the previous year. This can be done

canopies, as well as the upper canopy, for dams
ge, treatment is unlikely to be

find little or no aphid dam
needed this year. When
draw a map of affected areas so that you can prioritize them
for future monitoring or control activities.

damage, make nores or

n obser

Figure 9b. Anatis mali, the largest native ladybird beetle,
hegins feeding on aphids in carly spring.

Figure 9¢. Ladybird beetle larvae are important predators
of balsam twig aphid.




Evaluate damage: If rrees did sustain damage last summer,

you must evaluate the extent of that damage and determine

if it will be cost-effective o apply an insccticide this spring.
Resules of a recent study showed that customers at a retail

choose-and-cut Christmas rree plantation in Michigan did

not notice halsam twig aphid damage until ar least

30 percent of the shoots had curled, distorted needles.
Similarly, the grade assigned to trees destined for wholesale
markets was not reduced until 30 percent or more of the
shoots had aphid damage. These results indicate thar low ro
moderate aphid populations are not likely 1o have a

measurab

effect on tree appearance or value, Applying
insecticides, therefore, will be economically appropriate

only when aphid populations are relatively high and damage

is ar intolerable levels.

Timing insecticide sprays

Monitoring degree

Using degree-day ay accumulation
will help you estimate when stem mothers are likely o
hatch and when the sexuparae aphids will begin feeding.
Degree-day accumulation is a way of keeping track of how
quickly temperatures warm up in the spring. It is more
accurate and reliable to base your scouting and control
activities on accumulated de fays than on the calendar.

s like all insecrs, is cold-blooded and does
not develop at low temperatures. Generally, insect
development progresses only if temperatures are at least

50 degrees E Therefore, degree-day accumulations are
usually based on a threshold temperature of 50 degrees F
(DD} Accumulated degree-days are calculated weekly by
Michigan State University (M5U) and are available from
the MSU Agricultural W
www.agweather.geo.msu.edu or your county MSU
Extension office.

Balsam twig aphic

ather sire at

You can estimate when balsam twig aphid stem mothers and
sexuparae will appear by monitoring the accumulation of
degree-days in spring. For example, when spring weather is
cool, degree-days accumulare ar a relarively slow rate and
stem mothers may not be present until late April or carly

May. In contrast, if spring weather is sunny and warm,
m mathers may

degree-days accumulate more rapidly and st
be hatching by late March or early April.

Target the stem mothers: When spraying is necessary, it is
critical to apply insecticides at the proper time to prevent
damage to current-year foliage. The i
100 to 140 DDy, afrer the stem mothers have hatched but
before the sexuparne (second generation) aphids are

«al time to spray is at

present, Typically at this point, buds are swelling but have
not yet broken, and the stem mothers have hatched and are
important to

¢ the

parac. The sexuparae typically feed inside the

exposed at the ends of the shoots. It is very
control the stem mothers before they prody

SEN

expanding bud and are well protected from insecticides.
Spraying after the sexuparae are present (i.e., after 130
DD55) will not prevent damage to the current-year foliage.
Late sprays will, however, harm beneficial predatory insects
and passibly lead to more pest problems later.

You can effectively scout your trees and determine if the
stem mothers have hatched by using a simple sampling
device. Find trees that were damaged by aphids last summer
— chances are good that they will be infested again. Hold
an embroidery hoop covered with black clorh under shoots
in the middle part of the rree canopy. Rap the shoots ar least
three times with a wooden dowel. If the white to greenish
stem mothers are present, they will fall onto the black cloth
and be readily visible (Fig. 10). Egps usually harch first on
the southern aspect of trees, so if time permits, sample
shoots on both the southern and northern aspects of the

trees. This will help you determine when most of the stem

mothers have hatched.

Seve

al insecticide products are registered and should
effectively control balsam rwig aphid if riming and spi
coverage are good. Products with the acrive ingredient
imidacloprid (e.g., Provado® 1.6 F) and other systemic

products may be more effective than conract insecticides.

Biological control

Biological control can be an important part of an integrared

management program for balsam rwig aphid. There are two

biological control strategies to consider in your Christo
tree plantation,

Augmentative biological control refers to releasing

Ily available natural enemies o increase or

commer
augment numbers of predators or other natural enemies in a
field. Green lacewing larvae can be purcha cially
and released onto trees that previously experienced heavy

sed comme:

mage or trees with high aphid densities,
The lacewing larvs hids and are
likely to remain on individual trees for their entire larval

amounts of aphid d

e will actively hunt for @

development period. Recent research ar Michigan Stare
University showed that individual lacewing larvae could
consume at least 35 aphids per day. Rele.
rablespoon of

sing roughly 1
: onto each tree in mid-May

acewing larvi




sed the amount of aphid damage thar
occurred, Currently, however, this form of biolog
t appli

enial trees.

mificantly decre:

is relatively expensive and would likely be 1

in a smatll choose-and-cur field or on o

Conservation biological control refers to practices that
conserve, protect or enhance populations of natural
enemies. Many of these practices can be readily

implemented and will be cost-effective in any Christmas

tree field. Insect predators thar feed on balsam twig aphid
(see above) can be a key fi
populations at low, non-dama

rin maintaining aphid

ing densities. can

conserve these predators by limiting application of braad-

spectrum insecticides and using selective products when

they are available. For example, spruce spider mites are a

commaon pest problem on fir Christmas trees. One product
called Savey® 50 D

provide effective control ¢

ox) will

e ingredient hexyrhyis

es but will ne

spruce spider ¢

re 10. Use an embroidery hoop with black cloth and
a dowel to sample aphids.

h

beneficials. In addition, many insect predators require

m populations of predatory insects, mites or other

nectar or pollen at some point in their life cycle. Flowering

plants along the edges and borders of Christmas tree fields

will benefit these predators and help to attract or retain
them in your field.

Host plant resistance —
a long-term management tool?

Geenetic factors appear to play a role in the timing of bud
break, which affects the extent of aphid damage that fir
trees sustain, Many varieties of balsam fir, for example,
break bud before Fraser fir rrees, even when they are
growing side by side. Even within a species, some trees are
genetically programmed to break bud relatively late in
spring. [dentifying the individual trees, varieties or species
of fir that break bud late may help reduce aphid damage in
the shorr rerm as well as the long term. For example, it may

bhe beneficial to harvest trees with early bud break as soon as

ch saleable size. Trees with late bud break are less
to be affected by aphid feeding

they e

wl could be retained

. In the long rerm,

identification and selective propagation of trees that have

ace balsam twig
hout

consistently late bud break may help to rec

aphid populations in Christmas tree plantations thro

the state
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