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Abstract.--The Bal sam Wol |y adel gi d, Adel ges pi ceae, an
introduced pest to B.C., is currently controlled by quarantine

regul ations. Life history, damage,

potential in nurseries,

and control trials are described. Life history, danage, pest
potential and control of the pine needle mte, Trisetacus

campnodus, a newy discovered pest,

are al so di scussed.

THE BALSAM WOOLLY ADELG D: ADELGES Pl CEAE, (RATZ.)

The Bal sam Wol | y adel gid (BWA), of European
origin, was initially discovered in B.C. near
Vancouver in 1958. It is now known to be
distributed over 10,000 sq. km on Southern
Vancouver |sland and in the Fraser River Valley.

This adelgid infests the twigs and stens of
all Abies spp. Alpine fir A lasiocarpais the
nost suscepti bl e to damage al though A amabilis
and grand firs A grandis are nost frequently
infested in coastal B.C. The insect inserts its
nmout hparts into the living cells of the bark
i ntroduci ng substances that produce an interaction
with the tree causing twigs to swell or “gout”
at the nodes. Repeated gouting of the main
termnal may produce a stunted top. Persistent
crown infestation results in visible thinning
of the foliage, top-killing and broken tops.
Heavy attacks on the bole or stemoften result
intree death after two or three years. Mrtality
in mature Abies stands is highly variable and
patchy, and ranges from5%to 95%

Adult BWA's are wingless purplish-black
insects less than 2nm | ong. During the sunmer,
they are covered in white woolly wax threads.
During the winter, they are black and fl attened
with little or no wool. All adults are fenal es
which may lay as many as 100 red- brown eggs.
These hatch into tiny red-brown first stage nynphs
or crawers, the only nobile stage. The nynphs
crawl to a new part of the stemor blowin the
wi nd. Evi dence suggests they were able to travel
from nai nl and Canada to Newfoundl and, a distance
of 260 km After selecting a feeding |location on
thin bark, branch nodes, or |eaf and cone buds,
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the crawlers insert their mouth parts and renain
at this location for the rest of their Ilives.
After three noults they beconme adults and begin
egg laying. There are two to t hree generations
each year. Eggs and young craw ers are present
fromlate April to Cctober (Harris 1978).

In 1966, the British Col unbia BWA regul ati ons
were drafted to prevent the spread of this inported
pest throughout the range of its Abies hosts.
Under the existing regulations all Abies spp. mnust
be grown under permit regardl ess of nursery
| ocation. Nurseries located within the infested
zone are not pernitted to ship seedlings outside
the zone. Wien stock is noved inside the zone,

a spray programusing Safers |nsecticidal Soap at
1-2%is mandatory. Stock noved between April 1
and Cctober 31, when reinfestation by crawlers is
possible, nmust be treated tw ce. Cones and seeds,
cut Christmas trees, boughs or weaths when noved
between Nov. 1 and Jan. 1, and | ogs when trans-
ported in water and pronptly processed, are exenpt
fromthe regul ati ons.

Privatization of B.C. reforestation nurseries
has created a nore conpetitive atnosphere within
the industry. Nurseries inside the regulation area
have expressed a desire to grow Abies for areas
outside the zone. To develop a treatnent that
woul d permt growers to ship stock outside the
quar antine zone a sequence of potential control
net hods was eval uated. Al so, as this adelgid had
never been detected on nursery stock, the potential
for this species to infest seedlings, needed to be
est abl i shed.

In 1981, a trial was established to determne
the ability of the BWA to infest and survive on
seedlings; and if various insecticides could
eradi cat e established BWA fromseedlings. Two
year ol d Abies amabilis seedlings were artificially
infested with adel gids. In Novenber, the follow ng
insecticides were applied to the overw ntering
stages using the recomrended | abel rates for
aphids: pernethrin (100 M in 1,000 L water/ha/),
dimethoate (mx 4 mM in 1 L water, spray for good




coverage) oxydeneton-nethyl (3.75 L in 1,000 L

wat er/ ha), potassiumsalts of fatty acids or

soap (mx a 2%solution and spray to run-off),
soap plus pyrethroids or sap (500 M in 11 L water
and spray) .

Each insecticide was applied to five 313 A
contai ner blocks half filled with Abi es seedlings
and interspersed with ten aphid infested trees.
Sprays were applied using a specialized pesticide
applicator designed to simulate operational
conditions while applying small anounts of pest-
cides for trial use. Due to the high density of
nursery stock and the snall size and cryptic nature
of the aphids, high volunes and pressures were
used. Pernethrin, oxydeneton-methyl and di net hoate
were applied at a volune of 3,000 L water per ha,
the soap and sap were applied at 5,000 L water per
ha. Al sprays were applied using D2-23 nozzl es
and pressures of 150 PSI. Three weeks after the
application, whole seedlings were carefully
i nspected for the presence of |ive aphids using a
di ssecting microscope. The | egs of overw ntering
aphi ds atrophy and no novenent is detectable.

Aphi ds were considered to be alive if a drop
of purplish fluid was exuded after they were
squashed.

Treatments with soap were repeated on a
further series of infested seedlings in August
1988, to determne potential control of the sumrer
popul ati ons when eggs and crawl ers are present.
Applications of soap against the overw ntering
stages were repeated a second tine in March 1989
in order to confirmthe results of the 1987 trial.
Al so, the effectiveness of an extra application
of soap two weeks |ater was eval uat ed.

Results of all three trials are presented in
Table 1. Cygon and Metasystox-R failed to provide
acceptabl e control. Both are organophosphates
whi ch beconme deactivated as the tenperature drops.
Also, at the tine of their application there would
have been little or no action of these systemcs
as the seedlings are dormant during the winter
and not actively translocating. Al though Pernethrin
provi ded the best control it was deenmed unsuitable
for nursery use because the quarantine regul ations
require applications just prior to seedling lift.
Resi dues fromthis product would be too high for
nursery workers to handl e the stock during the
lift safely. Applications of the soap during
the summer provided very little control, probably
because they were not effective against the eggs
and craw ers. Wien applied during the wnter,
soap consistently provided about 80% control .
However, this level of control was determ ned
unaccept abl e for assuring that the BWA woul d not
be transported on infested nursery stock.

Table 1. -Control of the Bal sal mWolly Adel gid
in Conifer Seedling Nurseries

Novenber 1987 Tri al

Tr eat ment # of trees Avg # % Reducti on
Assessed Adel gids over Control
per tree
pernethrin 49 .9 95.6
di net hoat e 50 18.5 6.6
oxydenet on- 48 7.8 62.0
net hyl
soap spray 50 2.8 85.7
sap 50 2.3 90.5
control 50 19.9 0
overw ntering 50 4.4 57.3
count s
August 1988 Tri al
1 soap spray 49 34.3 13.9
control 25 77.6 0
2 soap sprays 50 18.5 33.5
2 weeks apart
control 25 55.6 0
March 1989 Tri al
1 soap spray 50 2.8 67.6
2 soap sprays 50 1.8 79.1
2 weeks apart
control 50 8.7 0

To date, the BWA has not been found infesting
Abi es seedlings in reforestation nurseries in B.C
The ability to establish this adelgid on 2+0
contai ner seedlings indicates that they coul d
potentially become a nursery pest; however,
survivorship was poor. Counts of adel gids on
seedl i ngs held over until March showed there was
a 57%reduction in nunbers conpared to the control
seedlings in Novenber. This is possibly because
this species is adapted to i nfesting the stens and
twigs of mature trees surviving under hunid
protected conditions with little direct sunlight.
On smal | seedlings the aphids woul d be exposed to
much harsher environnental conditions.

In spite of the unsuccessful attenpts at

chem cal control of the BWA, we are continuing to
work with this pest. A programto gain information
necessary for developing a nursery certification
program has been initiated. Wrk to devel op a
passive trapping technique for the nobile craw er
stage, to determne the potential for inoculation
of seedlings frommature trees, to assess the level
and risk of BWA popul ations surroundi ng nurseries
within the regulation area, and to develop reliable
survey techniques to determ ne presence or absence
of the BWA on nursery stock has been initiated.



THE PI NE NEEDLE M TE: TRI SETACUS CAMPNODUS (Kei fer)

In 1987, the snmall pine needle mte
Trisetacus canmpnodus was identified on pine seed-
lings fromseveral B.C reforestation nurseries.
Mtes have been collected from outplanting and
bar e-coot production stock at Chilliwack R ver
Nur sery, outplantings and bare-root production
stock at Surrey Nursery, and outplantings at
G een Tinbers and Skimkin Nurseri es.

T. canpnodus occurs on scots pine, Pinus
sylvestris, and | odgepole or shore pine, Pinus
contorta. It has been a najor pest in scots pine
Christmas tree plantations, and is distributed
t hr oughout Wéshi ngton, Oregon, and B.C.

This mite is probably a native pest of shore
pine where it is not a large problem However,
it is arelatively new pest of |odgepole pine.
Interior |odgepole pine planted on the coast is
readily attacked and the mte can becone a naj or
debilitating problem R Hunt (1981) nade
observations of 70 provenances of P. contorta,
ranging fromCalifornia to the Yukon, grow ng
ina five year old plantation near Cow chan, B.C
and found that danage varied according to
provenance. Danmge to coastal provenances was
slight conpared with interior provenances, and
wi thin the coastal provenances northern ones
wer e danmaged nore than sout hern ones.

In B.C. reforestation nurseries this mte
is of concern because interior |odgepole pine
seedl i ngs have been grown at coastal nurseries
and then planted back in interior native habitats.
It is possible that the mte could spread from
native shore pine in and around the nursery site
to the | odgepole pine in the nurseries, and then
fromthe seedlings in reforestation sites to
native | odgepol e pi ne stands.

T. canpnodus are extrenely small nites that
appear only as specks with the naked eye. A hand
| ens or mcroscope are necessary to see them and
they nust be identified under high nagnification.
The mtes are less than .3 mmlong, |ight yellow sh-
white, translucent, wornlike & el ongate. They
are usual |y sedentary, but can nove very slowy
with their four |egs.

Mte infestations occur at the base of the
needl es beneath the sheath. At first they occur
at the interface where the needl es neet, but as
the popul ation increases, the entire needl e base
covered by the sheath may be invaded. In heavy
infestations, there can be up to 200 mtes per
needl e base, but 10-20 can cause pernmanent
damage. Eventual ly, the epiderm s of the entire
needl e base i s destroyed and appears necrotic,
browned, and sonetinmes cal | oused.

Mte danage is often easily detected by the
presence of discoloured and distorted needl es.
The needl es beconme chlorotic, pale yellow blotched,
stippled or nottled. Needl e growth can be reduced
by up to 70% and the needles are tw sted or hooked,

with the new growth being crinkled. Twi gs where
needl es are attacked for several years may becone
twi sted and deforned. Mtes al so cause premature
needl e drop. Severely infested trees retain only
the current years needles, and in some instances
even the current needles are sparse and greatly
short ened.

Repeat ed i nfestati on reduces vigour and may
kill trees within a few years. Infested trees are
chlorotic and general ly appear unthrifty; they can
be spotted by their thinner crown of paler foliage.
Most pines infested for any length of time are
noti ceably stunted, and there can be a decrease in
annual increment of up to 20% There is sone
evi dence that infested pines may be predisposed to
bark beetle attack.

The opportunistic secondary inperfect fungus,
Scl erophona pithyophila, is commonly found fruiting
on necrotic foliage and shoots. Dieback associ ated
with the fungus may occur, resulting in bushy,
stunted and broony trees with an exceptional
nunber of buds on each shoot.

The danmage causes synptons sonetines referred
to as kinky disease. It is often misidentified by
growers as the effects of poor site, needle cast
di seases, air pollution, herbicides, poor drainage,
and | ack of fertility. Magnesium deficiency can
produce simlar synptons, but this can be easily
rectified with applications of nagnesi um sul fate.

Ki nky di sease trees are not adversely lowin
magnesi um nor do applications solve the problem

The mite popul ation overwinters as both adults
and eggs within the needl e sheaths. During the tine
of candle elongation in the spring the mtes nove
to the new growth, and lay several overlapping
generations of eggs. It is at this time they cause
consi derabl e damage to the new needl es, producing
the synptons of kinky disease. During the summer,
as necrotic tissue begins to devel op at the needle
base, the mites often disappear; presumably they
nmove on to other healthier needles.

Infested trees are often erratically distributed
with a healthy tree growing next to a badly infested
one. Also, the distribution doesn't seemto foll ow
wi nd patterns because there are often as many
infested trees to the windward as there are in nore
sheltered places. Possibly these tiny mtes are
carried by birds, squirrels, or insects. Several
species of nmites attach thensel ves to insects for
transportation.

T. canpnodus does not seemto have a |arge
nunber of natural parasites and predators. Due
toits small size it is free frominternal para-
sites, and its inaccessible hiding place protects
it frommnost predators. Wen the needl e sheath
beconmes | oosened with age, or the mtes are
mgrating to new needl es they can be subject to
predators of which the large mte Seius seens to
be inportant.



Chemical control is also difficult. Pesti-
cides will not readily penetrate into the base of
the needl e sheath in which the nmites are encl osed.
Studi es have shown that the nost effective time
to control this pest is fromApril to early June,
during the period after candl e el ongation but prior
to needl e el ongation. The specific time when
the nites mgrate onto the new growth depends on
the location and speci es of pine.

Carbaryl and oil has shown to provide the
best control over other pesticides tested in
several studies. It is recomrended that growers
use Carbaryl 80% W, at 0.55 - 1.2 kg (1.25 - 2.5
| bs) product with 7.5 liters (2 gals.) of 60 - 70
sec. superior oil per 375 liters (100 gals.) of
water. A second application should be repeated
10 - 14 days later to kill newly hatched mtes.
The oil is necessary to penetrate through or
around the sheath to the infested area. The
I ength and tightness of the needle sheath can
vary considerably and will affect the control
achi eved (Adans 1986).
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