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DOUGLAS-FIR CONE INSECTS AND THEIR CONTROL

by

Johnson  and Alan F.

INTRODUCTION
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LIPE HISTORY AND HABITS OF MAJOR CONE INSECTS

The period of attack is
shown in Figure 1 for all species. Conelet development is chturgd

in Figure 2.
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CONE CEVELOPMENT

spring. Distorted cones covered with frass indicate a heavy in-
festation by the Douglas-fir cone moth (Figure 3,B).

This insect occurs
considerable destruction.
may emerge in the fall. The
but eggs laid in the ﬁpri>g
in a manner similar to that las-fir cone moth, except
that it feeés throu e cone and one larva may destroy a cone
completely. arge gquantities of frass are common on the surface
of infested cones (Figure &4). T a is larger and darker in
colour than that of the Dougls e moth. In the fall, the
mature larva leaves the cone oft round cocoon in which
to overwinter. immature ins dormant over winter to
resume feeding in the spring e its metamorphogis in
late summer.

ﬁbzaliw ﬁuﬁl“ﬁb in sprln bu
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seed (Figure 5,A). Eggs hatch in two to three weeks and the young
larvae tunnel into the scale tissue causing a gall to form around
the seed (Figure 5,B). The gall prevents seed development or fuses
the seed and cone scale. In the autumn when mature dry cones be-

et with £all rains, larvae emerge and drop to the ound
v spin small brown cocoons in the litter. They overwinter
in the cocoon and pupation occurs in the spring.

Douglas-fir scale

sie Johnson)

<

Adults emerge during late May and early June to lay their

eggs in young cones about the ﬁime foliage buds are bursting.

2ggs are laid in swall clusters in the angle between the cone
bract and scale. Young larvae tunne} into the scale tissue where
they feed in the central portion of the scale, wusually in small
groups (Figure 5,C). Infested scales turn brown before the cones
are mature, but galls are not formed. When the larvae complete
their development in the fall they drop to the ground and spin
light brown cocoons in which to overwinter. Pupation occurs the
following spring.

Douglas-fir seed chalcid ( Wachtl)

Adults emerge in late May and June from seeds on the ground,
or those left in the cones. The female (Figure 6,A) deposits its
eggs by inserting its ovipositor through the cone scale and into
the young seeds. Eggs hatch in late June and early July. A single
larva develops in each seed and devours the endosperm (Figure 6,B).
In autumn the larva drops to the ground with the seed when it is
shed from the mature cone. Pupation occurs within the seed the
following spring

&

CHEMICAL CONTROL

Need for Control

Because of the variation in cone crop size and insect abun-~
dance, it may not be necessary ov desirable to spray each vear.
Knowledge of the condition of the cone crop the previous year will
aid in deciding when to spray. If the cone crop the previous year
was large and heavily infested with imgects, it is likely that the
current crop will also be heavily infested. If the current cone
rop is smaller than last season, the insects may destroy all the

d. However, if the cone crop was light or moderate and was not
T
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ely infested, it is unlikely that an infestation will occur
sxﬂl3ar or larger current crop.

obe

A decision as to \% ether to spray can be determined by samp-
ling for insect eggs at the time the young cones are closing and
turning down {(Figure Z,D}. We suggest five conelets per tree be
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Ovule

Pollen
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collected from each of several different parts of the crown from
at least one of‘evary 10 trees. The conelet bracts should be ex-
amined first for cone moth eggs, which are easily visible to the
unaided eye (Figure 3). Each conelet should then be taken apart
and examined for midge eggs. To do this, fiwe scales and the ac-
companyving bract are selected and examined under a dissecting mi-
croscope. The position of the eggs in relation to the ovules is
shown in Figure 7. The eggs are small, only .25 mm. long, but
when they are abundant they appear as a salmon-pink mass. This
sampling procedure is the basis for the severity ratings shown in
Table 1.

Severe infestations of midges and cone moths can be expected
to reduce the seed yield from 60 to 100 per cent, moderate infest-
ations from 20 to 60 per cent, and light infestations from 0 to

20 per cent. There is no easy way to predict losses from chalcids
or other moths.



What Chemicals to Use

The effectiveness of dimethoate (Cygon), Méta—Systox“RR and
Bidrink in controlling insects affecting Douglas-fir cones has
been demonstrated.? Dimethoate is the least toxic to humans and
Bidrin the most toxic. Use of the latter is not recommended ex-
cept under supervision of trained personnel. Meta-Systox-R is
generally considered the most satisfactory. The prices of di=-
methoate, Meta-Systox-R, and Bidrin are about $20.00, $24.00 and
$30.00 per gallon respectively. Active ingredients for dimethoate
is 2.67 1b. per gallon, 2 lb. per gallon for Meta-Systox-R and
8 1b. per gallon for Bidrin.

How to Mix the Chemicals

One-half to one per cent concentrations of dimethoate, Meta-
Systox-R, or Bidrin will control Douglas-fir cone and seed insects
if the foliage is covered thoroughly.

Recommendations for mixing the correct concentration are
given in Table 2. For example, for a one percent concentration of
Meta~Systox-R, add water to 4.1 gallons of emulsifiable concen-
trate to make 100 gallons® of spray. Three and one-tenth gallons
of dimethoate, or 1.1 gallons of Bidrin, in a total of 100 gallons
of spray mixture will give a one percent spray concentration of
these chemicals.

Dimethoate and Meta-Systox-R can be mixed safely in the field
if the following precautions are taken:

Do the mixing outdoors.

[N =

. Have plenty of water on hand to thoroughly wash
away any spilled chemical.

(U%)

. Wear heavy rubber gloves, rubber clothing, goggles
and a respirator with approved filters designed for
protection from organic phosphate fumes.

4. The person making the application should also wear
the same kind of respirator and light rubber gloves.
Preferably, he should also wear rubberized clothing
and shoes which can be washed off at the end of each
day.

3Gygon is an American Cyanamid product; Meta-Systox-R a
Chemagro product and Bidrin a Shell product. Orders should
be placed with local suppliers well in advance of spraying.

4 L
All measurements in U.S. gallons.



TABLE 1. SEVERITY OF CONE MOTH AND CONE MIDGE INFESTATION IN
YOUNG DOUGLAS-FIR CONES.

Cone Moth Cone Midge
Cones infested with one Cone scales infested
Infestation or more eggs per cone
Severe 4 out of 5 3 or more
Moderate 1-3 out of 5 1-2
Light Less than 1 out of 5 Less than 1

TABLE 2. AMOUNTS OF LIQUID CONCENTRATE TO OBTAIN PERCENTAGE
MIXTURES BY WEIGHT*

Gallons of concentrate needed to make 100
o gallons of spray

Insecticide (percentage concentration}

0.5 0.75 1.0 1.50 2,0
Meta-Systox-R
2 1b/gal. 25% 2.0 3.1 4.1 6.1 8.2
of E.C.%% weight
Dimethoate
2.67 1b/gal. 1.5 2.3 3.1 4.6 6.2
30.5% E.C. weight
Bidrin® 8 1b/gal. 0.6 0.9 1.1 1.7 2.3
80% E.C. weight

*These wvalues are approximations for field use.

#*Emulgifiable concentrate.



5. Dispose of pesticide containers by burying them in
an area where they will not be disturbed.

6. If chemical is spilled on the skin, wash immediately
and thoroughly with water. Get the man to a doctor
as soon as possible. If, and only when symptoms of
organic phosphate poisoning occur, administer atropine
according to prescription.

When to Spray

Proper timing is important for the success of a control pro-
ject. If a single application is to be used, it should be applied
after the conelets have started to turn down but before they are
fully down (Figure 2,D,E). 1If the application is too late, the
midges will have done some damage; if it is too early, little con-
trol of chalcids or other late attacking insects can be expected.

How to Apply the Chemicals

The key to control is good coverage with the chemicals ap-
plied at the correct time. A hydraulic sprayer or mistblower can
be used to apply the materials. If the trees are higher than 20
feet, a much more efficient job can be done from the platform of a
truck-mounted ladder. The chemical should be sprayed until the
foliage and cones are thoroughly wet. If the cones are only in the
top half of the tree, only that portion need be sprayed. The best
coverage is obtained when there is little wind.

Douglas-fir cone and seed insects can be controlled effect-
ively if the application procedures are followed carefully. Be-
cause of the expense and risk involved, spraying should be done
only when needed. This can and should be determined in every case
by pre-spraying sampling.
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