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CHRISTMAS TREE INSECT CONTROL

By Ray L. Janes,! Wittianm E. Waw

COMMERCIAL CHRISTMAS free growing
has important  Michigan
enterprise. Along with planting, shear-
ing, and harvesting, insects must be
controlled te give a high percentage of
marketable trees.  Unfortunately, in-
sects hinder normal growth and dam-
age tree Because of these
pests, some growers have lost as much
as 80 percent of their potentially sal-
able frees,

become an

ik

Numerous insects damage Christmas
trees; all parts of the plant (roots,
trunk, branches, twigs, and needles)
can be affected at one time or anoth-
er. When considering their control, re-
member  that: (1) Insects  usually
damage trees in different wa and
{2) insects can be present at different
times of the year, These two condi-
tions complicate Christmas tree insect
control.

This bulletin has four sections. The
first outlines some ideas about a spray
program. The second describes insects
and s and lists control methods.
The third gives dosage rates and
wamnings about the insecticides and
miticides you will be using. The
fourth describes the equipment need-
ed.

To identify insects properly, leam
the important parts of their bodies,
The labeled photographs on page 4
show o sawfly larva (caterpillar-like
worm), June beetle adult, two types
of scales and the two kinds of mites
found on pines. Refer to these draw-
nites de-

ings when insects or
seribed.

NOTE: When insects have wings,
they are attached to the thorax.

To properly identify a tree’s dam-
aged parts, learn the ortant names
of its structu he two photographs

1Prafessor (Extenslon) of Extomolosy
A nt  Professor [ Extenslo of Ento.
malmey
AProfessar of Entamsloy
nk

Bell,
help

Professor Les
airy, for

on page 5 show a Norwa:
and a cross section of a white pine
trunk. The important parts of the
uce and the white pine cross-see-
tion are labeled. Refer to these dra
ings when damaged parts of a tree
described. NOT The numbers
rses following each insecti-
de in Section 11 refer to
mbers in Section 111 that

spruce

the same

deseribe the insecticides or miticides,
In some cases, dosages are given in
Section 1 without referring to Section
I,

and Jases W. Burc

Plant Christmas Trees For
Better Insect Control

Christmas tree insect control
pends largely on how well you can
apply treatments. Hard to e
sects, E
maoth, white pine wee
and others, require thorough applica-
tion of insecticides. With heavy
ground  equipment, leave roadways
every 40 feet. These roadways will
allow vou to spray your trees effec-
tively from twao sides.

sich s European

rales, mites,

WARNINGS

s, fungicides and ne-
re poisonous in varying de-
. Some dangerous to
use. Handle these materals cantiously
so that they will not poison livestock,
children, or the user. Read the label
on the package carefully for instruc-
tions on how to all insectivides,
fungicides, and nematocides, State and
literature also contains valuable
n on the proper use of these

are e

chemicals,

NOTE: DO NOT ALLOW INS

TICIDES OR MITICIDES TO
DRIFT ONTO PASTURES, HAY
FIE FOOD CROPS, LAKES,

STREAMS, PONDS OR WOODED
AREAS OTHER THAN YOUR OWN
CHRISTMAS TREE PLANTATION.
When used on animal or human food
crops, restrictions are placed
on the chemicals listed in this bulletin,
‘hen applied to water, many of the
als listed herein can kill fish.

certain

mate

To determing the dangers of drift,
read the label on the package. Follow

the same restrictions for insecticide

and miticide drift as for direct appli-
on of the same materials to food
crops, For dangers of fish poisoning
from insecticides applied to water and
for their effect genemally upon wild
life, get information from your county
agricultural agent.

Insecticides vary in their poisonous
effects on birds and other wildlif
Generally  chemi such as

aldrin, dieldrin, and  chlord;
more | nt than malathion, di-
methoate, dibrom, and methoxyehlor,

If at anytime there is a question about
the use of the more dangerons mater-
ials, MALATHION can be used ad-
vantageously on sawflies, jack-| bud-
worm, and other folinge feeders,

POISON CONTROL CE

ERS:

Your doctor

secticide,

get help for in-
fungicide, and nematocide
poison cases. Have him telephone or
write one of the peison control centers
listed on page 28.




IDENTIFICATION KEY FOR THE INSECTS®

Place of injury Description of damage, insect, or mite Name of insect or mite

Damage to roots Small rout bark of larger roots stripped; larger | White grubs
root tips ng. Large (up to 1% hes long), white | (June beetles)
curved grubs wi Is and thoracic legs.

Small rootle

ten; burk often removed. Small, (up to | Strawberry root weevil
inch long) white curve
no thoracic or abdominal legs,

| grubs with brown heads;

Damage to trunk Bark damaged at ground level; blackened piteh present. | Pine root collar weevil
Small, (up to % inch long) white curved grubs with
brown heads; no thoracic or abdominal legs,

Small, pinkish worms with black spots occur i
Top of tree dies because of tunneling
around terminal and lateral growth of first whorl or
elsewhere on the main trunk, Growth may enlarge
above girdled stem. |

aan pine moth

wilted termi

Damage to bark of trunk, | Gum may coze from damaged bark turning into o white | Aphids
stems and twigs A STICKY, HONEYDEW 15 PRES.
peckled, brown, or vellowish-green suck-

ing insects that feed in colonies or move about slowly.

Gum oozes from damaged bark tuming into o white | Anomala beetle
like mat Injured needles are brown, notched | (pine chafer)
on one side, and often bent over. Buff or dark-tan

beetles, ¥ inch long.

In the spring, gum oozes in droplets from leader ba White-pine weevil
Injured needles and leader bark turn brown and die

July. Small holes oceur in the bark.

Pitch-blister math

Damage to twigs or branches | Ball of gray or brownish pitch located in branch crof
ches. A reddish worm with brown head occurs inside
the ball.

all, green or brown-pineapple, or cone-like galls or
swellings located at the base of new twig growth on | gall aphid
| Norway, white, black, and red spruce

Zastern spruce

| Green or brown (ofte slightly curved) galls located on | Cooley spruce
new growth tips of orfental, Colorado blue, Sitka, and | gall aphid

| Eng tern spruce gall, but
longer and less compact.

unn spruce; similar to

in bark of twigs. Pitch globules | Pales weevil
e twigs whitish cast

Irregular areas chewed

harden and

Damage to shoots Shoot stunted, yellow or brown, In the spring and fall,
the tunnel inside the damaged shoot or bud can cont

WFOHELN Pine

shoot math

a hrown wo

Terminal and lateral shoots wilt, break off at right | Pine shoot borer
angles, then turn brown during July and August, One
or more larvae completely tunnel out center of shoot.

e for others,

*Not mll of the nmeetn given In the bulletin nre listed In this Identification Key. Comsuly the




Place of

jury

Damage to needles

Needles

IDENTIFICATION KEY FOR THE INSECTS

Description of damage, insect, or 1

Needles often entirely eaten, When mature inch
lang), dirty  gray-green with black
heads and striped bodies. They feed in large groups.
Present from early May to early June,

these worms are

When mature, (1 inch
e red-headed and  vellow-bodied

They feed

often  entirely eaten,
long) these worms
with six rows of black spots down the

in large groups. Present from carly July to mid-August.

Needles chewed off at | and webbed together when
new growth is 1 to 1% inches long. Reddish brown
shiny black or brown
head are often found inside the web.

worms with vellowish sides and

Needles notched just above the sheath; the needles often
turn brown and break over at the notch. Heavy beetle
feeding completely destroys needles. Damage caused by
buff or dark-tan beetles, Y inch long

Pine foliage vellows in September, tums brown in
Brown flecks present beneath bark of needle
bearing parts of plant. Spittle masses on sweet fern,
blackberry, and other plants, but not on pines; the
adults feed on pines,

Needles brown; twigs die from tip to trunk. Spittle
masses present on pine twigs and branches, mid-May
ta July.

kled

underside of the

nee

Needles yellowish with a gray-sg appe

Black specks present especially on th
needles.

Elongated white or vellowish-white shield-like scales on
the needles. Length of these s s not more than
/p inch. Off-colored folinge; growth is stunted.

Oval, chestnut-brown insects about % inch long on
branches nearest tips. Tree growth stunted; branches
or trees killed; folinge covered with black sooty ac-
cumulations.

Needles  stunted and  brown,  dropping  prematurely.
Black or lemon vellow insects %o inch long feed on
buds and needles of new growth, causing brown
patches.

Needles stunted, tips become distorted, and tum brown,
Mites Yas inch long feed in the needle sheath and
along inside blade of needle.

Other troubles

ame of insect or mite

European pine sawfly

Red-headed pine sawfly

Jack-pine budworm

2 beetle

Anon
(pine chafer)

Sarato;

1 spittlebug

Pine spittlebug
Mites
Pine needle scale

Pine tortoise scale

“Thrips

Eriophyid mites

Name of trouble

redles  vellowish with brown tps or grayish-green
with vellow tips.

In early spring, young spruce shoots tum white or
yellowish-white, The needles on these shoots are crisp
and

Dirought uml_u d bum

Frost damage




Insect Identification Parts

Antenno

Head

Therax
V-shaped area
Wings

Legs

Abdomen tip

June beetle adult

Scales and Mites

Head
Iherax Thoracic legs
Sideline
Abdominal legs

Abdomen tip

Abdomen e

Back line

Sawfly worm. Mote the eight pairs of legs on the abdomen. By
contrast, moth caterpillars have only five pairs of abdominal
legs.

Affecting Christmas Trees

Armared

e,

Protective
Covering

Pine Meedle

Crawlers

SCALES

Pine Tortoise

Eriophyid

—ST2.

a

Spruce Mite Pine Vagrants




Structure

of a tree

Cross-section of white pine trunk.

Work out a spray program for your
Christmas tree planting. For example,
if two or more insects occur on the
tree the same time, select an in-
secticide that will control all of them.
If a single insecticide is not available
then combine® two materials that will
do the foh.

A careful reading of the control sec-

(1967
E-184 (1947 Farm Sclence Series).

Ieting, E-312 Farm Sclence Serlss) or

Seedlings

SECTION |
SPRAY PROGRAM

tions for each insect will help you
make proper selections,

A spray program started e
continued through the growing season,
gives better results than sporadic
treating on an emergency basis,

While it is not possible to suggest a
single control for all pests, recent
MSU research shows that wi pine
weevil, Zimmerman pine moth, root
collar weevil and European pine shoot
moth are all susceptible to a mid-
April spray.

DDT or DDT-lindane mixture ap-
plied carefully as a drench to the

5

Shoot (terminal bud)

Needles

Branch
Heartwood o Bark

e
5 d Trunk
0P W OO
P | }1‘_--______ Root-Collar [at ground

Camlbs 117 L line)
ambium. 18 P Root
Bark Rootlet

leader, main stem and root collar area
will control the first three pests.

If pine shoot moth is also a prob-
lem, thoroughly wet the bud area.
This mid-April spray may be all that
is needed in any given year for the
insects mentioned, although there may
be some advantage to fall spraying
for certain insects,

For the other insects listed in the
bulletin, follow the control directions
given for them,

Concerning seasonal information
about Christmas tree insect control,
contact your county agricultural agent.




ANOMALA BEETLE (Pine chafer)

Trees Damaged: The adult insect
prefers jack and Scotch pines but also
feeds on red and white pines,

How to Identify: The adult anomala
beetle occurs in two colors, The fe-
male is tawny or buff; the male is

ket ith ish-by head
The female ch long while the
male is %o inch. Note: this pest be-

longs to the same family as the white

. &

Adult anomala beetles. The daork cal-
ored ones are males; the light ones
are females. About 14 inch long.

Life History: Anomala beetle eges
are laid in grassy soil often near the
trees upon which the adult feeds, The
grub feeds on grass rootlets and other
materials; it passes the winter in the
soil. Crub feeding continues again in
the spring. Pupation occurs in early
June and the adult comes from the
soil about June 15 to July 5, depend-
ing on the location,

Type of Injuryt The adult is the
only form that damages the foilage of
evergreens, It notches the needle just
above the sheath causing it to bend
downward and tum brown. However,
large numbers of beetles tend to de-
vour both needles and sheaths, Also
the bark is dar causing pitch to
form on its surfa This pitch even-
tually dries into a hard, gray-white,
v material. Thus, areas of branches
are stripped of needles and bark is
damaged, reducing tree value.

Control: Apply trentments directly
to adult beetles on the folinge, Spray
or dust (spray is better) with DDT
(40, or de, or de, or 4f, or 4h), lead
arsenate (Ta), or carbaryl (Sevin), (12a,
or 12b, or 12¢).

SECTION 1l

APHIDS

Trees Damaged: Aphids damage all
pine and spruce trees

How to Identify: Winged and wing-
less aphids occur on needles, twigs,
or branches. Their color varies from
vellowish-green  or brown to  black.
While most aphids affecting  ever-
greens are quite small, the white pine
aphid is nearly % inch long. Aphids
‘e two tubes (cornicles) projecting
upwards and backwards from near the
abdomen tip, Aphid h
unlly present on infested trees,

Life History: Pine and spruce
aphids overwinter either as nymphs or
black eges on needles and twigs. The
eggs hatch inte nymphs that in time
give birth to living young. Several
generations ocour each  year, Most
aphids present during the summer
months are females, These also give
birth to living young. It is only in the
fall or during adverse summer weather
that males appear and eggs are lid.

Ry

ydew is us-

Typical winged adult aphid. Enlarged
about & times. The two outside lubes
projecting from the abdomen fip are
typical of aphids.

Type of Injury: Aphids suck juices
from branches, twigs, and needles of
nas trees. This feeding couses
galls, swelling of woody parts, Jeaf
injury, or leaf curl. Gum often oozes
from aphid feeding wounds. This gum
hardens in time, in many cases re-
ducing the trees’ sale value,

Note: Sooty mold fungus often
grows on the honeydew of aphids and
the secretion of scale insects, Best con-
trol of it is the prevention or elimina-
tion of aphids and scale insects.

G

On valmble trees, sooty mold can
be removed as follows: Use 4 ounces
of detergent to 100 gallons of water.

N %

Aphid feeding domage. Aphid injury
is the groy damage to the new
growlh needles.

Best results follow where the spray is
applied with pressure. Hinse trees with
water to remove the materinl within
24 hours after application, Dilute any
accumulation of the detergent on grass
to prevent bumni

Control for the aphids: Spray or
dust (spray is preferred) as soon as
i usually in late April
v. Use malathion (9a, or 9b, or
or lindane (8a, or 8b, or 8c), or
benzene hesachlodde (2a, 2 pounds or
2b), or nicotine sulfate (1 pint 40 per-
cent liquid plus 5 pounds of soap) or
nicotine sulfate and oil (1 pint 40 per-
cent liquid ples ¥ gallon 60 to 70
second oil), Repeat treatment at 7-to-
10day intervals, or as needed. Note:
For mist-blower application, use 8
pints of 50 percent malathion emulsion
or 3 pints of 20 percent lindane emul-
sion to 100 gallons of water. Apply 35
to 50 gallons of this spray to an acre.

BARK BEETLES

Trees Damaged: Many  kinds  of
bark beetles attack pines and spruce
grown for Christmas trees.

How to Identify: The area just be-
neath the bark is grooved (engraved)
by numerous designs. From a larger




Bark beetles or engraver-beetles form
egg ond brood galleries (lunnels) in
the inner bark or sapwoed, or in
both. Eoch kind of beetle makes its
own design.

central groove (thunnel) aller tun-
nels run at right angles through the
imner bark. Both adult beetles and
grubs (worms) can be present the
i the tunnels or in the
ull grown grubs are
long, curve-bodied, legless,
ddish-brown or black
. The adults are about Y to &
inch long, and range in color from
brown to reddish-brown to black.
Small round holes are ly present
in the outer bark of infested trees.

same  Hme
outer bark.

whitish with

Life History: Life activities vary o
great deal among the many kinds of
bark beetles that damage pines and
spruce, G lly, however, these
sects overwinter as grubs in the inner
bark. During June and July they come
out of the bark as adults, At egg-lay-
ing time, the females tunnel egy gal-
leries along the inner bark nest to the
sapwood part of the tree. Their eggs
are laid in the sides of these

The eggs hateh into grubs that make
tunnels through the inner bark. One
or more broods occur each vear, de-
pending on the kind of bark beetle.

s of the tree, often
killing it in a vear or two, Their feed-
ing may also loosen the bark.

Control: 1f possible,

stmas tree plant-
ings. Keep slash (cut limbs, tops, ete.)
in the open and tum it often to kill
the beetles with the sun's heat. Spray

trunks and branches of growing trees
June 1 and again August 1 with DDT
(4e or 4a), or lindane (8b or Sa),

COOLEY SPRUCE GALL AFHID

Trees Domaged: This aphid pro-
duces galls on Colorado blue, Sitka,
and Englemann spruce. It aleo feeds
on Douglas fir, not form
galls on this tree,

but does

How to Identify: Elongated pine-
apple- or like: galle or
swellings, 1 to 2 inches long, are lo-
cated at the tip of new twigs. When
the galls open in July, you ean see the
aphids inside of them.

cone. curved

Cooley spruce goll aphid; the gall
shown is about 1/3 actual size.

Life History: The life history of
iid i extremely
er, the following
vou a good idea
ves: [t over
as a nymph at the base of spruce or
Douglas fir buds. In the spring, the
overwintering nymph matures and lays
eggs. The eggs hatch and the young
feed on the base of new spruce
needles, causing them to swell and
form galls, In July or August the
galls open, and some of the cscaping
aphids fly to Douglas fir where they
lay eggs on needles, The eggs hatch
and  the ohs  overwinter
tree. The next summer these aphids
cither continue to live on Douglas fir
or fly back to spruce. Cooley sproce
gall aphid can also live continuously
onspriee,

insect inters

ny on this

Type of Injury: Cooley spruce gall
aphid feeds on spruce by sncking

7

juices from the needles, This feeding
causes the spruce tree to form galls.
Some of the aphid-injured twigs be-
come weakened, deformed, or die.

Control: Spray or dust (spray is
preferred) spruce trees in late April or
early May with BHC (2b, 2a, or 2c),
or 8h, or 8c). When
aphids oceur on Douglas fir, treat
with the same materials as given for
spruce, If practical, remove and de-
stroy the galls on spruce before they
open in July,

or lindane (Sa,

| + Do not plant Colorado blue,
Sitka, or Engelmann spruce in the
same planting with Douglas fir, This
will help control Cooley spruce gall
aphid on sproce,

TERN SPRUCE GALL APHID

Trees Damaged: The castern sproce
gall aphid produces galls on Norway,
white, black, and red spruce,

How to Identify: Located st the
base of new twigs are small pine-
apple-or cone-like galls or swellings up
to ¥ inch long. When the galls open
in July, you can see the aphids inside
of them,

Life History: This aphid overwin-
nymph,

tiny bl
mainly at the base of spruce buds, In
the spring. the overwintering nymph
matures and lays eggs. The eggs hatch

Eastern spruce gall aphid.




and the young feed on the base of
new needles, forming galls, In late
July or August, the galls turn brown
and open, allowing the enclosed
aphids to escape. These soon develop
wings and lay eggs from which the
overwintering nymphs hatch. Note:
Eastern gall aphid does not normally
live on Douglas fir,

Type of Injury: The castern spruce
gall aphid sucks juices from spruce
needles and other tender plant parts,
Some of the injured twigs die, or may
become weakened or deformed.

Control: Spray or dust (spray is pre-
ferred) in early April before the buds
begin to swell or in early fall when
the aphids are on the foliage. Use
BHC (2b, 2a, or 2¢), or lindane (8a,
or 8b, or Bc). If practical, remove and
destroy the galls before they open in

July.
ERIOPHYID MITES

Trees Damaged: Scotch, red Aus-
trian, white and mugho pines.

How to Identify: Extremely small
(Yes inch long) wormlike, creamy-
white creatures occur inside the needle
sheath or along the inside blade of
the needles, The tips of the needles
are twisted or hooked, brown in color
and if the injury has progressed far
enough, dead. Stunting and deforming
of new growth is a characteristic
symptom.

Eriophyid mites on the inside blade
of a pine needle [highly magnified].

Life History: It appears that adult
hibernating forms overwinter and be-
come active with the first warm

weather of April. Eggs are laid in or
on the needle sheath. Several over-
lapping generations occur by late fall,

Type of Injury: Eriophyid mites
pierce the needles, liberating juices
which they take up through their
sucking-type mouth parts. Injury to
Cl s trees is twofold: 1) Loss of
plant juices and 2) Preventing move-
ment of fluids in the needle due to
the lacerations and punctures by the
mites. This type of feeding and the
damage it produces, turns the necdle
tips vellow or brown and premature
drop of these plant parts occurs.

Control: Two sprays of malathion
(9a or 9h), one during early May and
another in 10 days, will reduce pop-
ulations. Spray branches and needles
thoroughly.

EUROPEAN PINE SAWFLY

Trees Damaged: The European pine
sawfly feeds on jack, red, and Scotch
pine plantings 2 to 15 feet tall,

How to Identify: When mature, the
pean pine sawfly larva (worm) is
inch long; its head is black and the
body dirty gray-green with a lghter
green line down the back. On each
side of the lighter green line, two
whitish lines border a stripe of dark
green which sometimes is nearly black,
The European pine sawfly feeds in
large groups on mature foliage. When
disturbed, it immediately raises its
head.

Life History: During September and
October, eggs are laid in o series of
slits cut in the needle’s edge of the
current season’s growth. They over-
er in the needles and hatch in
early May, While feeding, the worms
move from needle to needle. There is
only one brood a year.

Type of Injury: The European pine
sawfly feeds only on mature folinge.
When numerous, it strips the old
needles from the trees; thus, single
branches or a whole tree can be
killed.

Note: Since the damage is almost
entirely to mature foliage, there is a
greater chunce for the tree to recover
than if the injury were to new

needles. However, because any

]

European pine sawfly. Note the 7 or
B pairs of legs on the worm's abdo-
men; moth caterpillars have no more
than 5 pairs of these abdominal legs.

amount of foliage damage will reduce
tree vigor, contro]l of European pine
sawfly should be done before exten-
sive injury oecurs.

Control: Apply treatments as soon
as the sawfly is seen, usully early
May to early June. Delayed treatment
can result in severely damaged trees.
Spray or dust with DDT (da, or 4e,
or de, or 4f, or 4h) or with lead ar-
senate (Ta), or carbaryl (Sevin), (12a,
or 12b, or 12c), Aircraft or mist blow-
er application of insecticides can be
cifectively employed to control this in-

mation about the use of aircraft and
mist blowers for insect control)

A virus extract (taken from diseased
European pine sawfly larvae) gives ex-
cellent control of this insect, but is not
effective for others. Consult the Ento-
mology Department, Michigan State
University or the Michigan Conserva-

Eggs of European pine sawfly laid in
slits cut along edge of needle.




tion Department for information on
availability. Note: Aphids and other
insects may affect the trees at the
same time the European pine sawfly
does. Therefore, it s usually best to
select a chemical that will control all
pests,

EUROPEAN PINE SHOOT MOTH

Trees Damaged: This insect dam-
ages two-and three-needled pines, It
prefers red, but also attacks Scotch
and mugho pines extensively.

How to Identify: The adult has
whitish legs, a rusty orange-red body,
and a wing expanse of about % inch.
When present in plantings, it can be
seen flying around the trees in late
June and early July.

When first lnid, the eggs are small,
flat, and yellov later they turn
reddish brown. The full grown cater-
pillar is about % inch long and brown-
ish with black head and thorax, and
is found in damaged shoots in the
spring.

European pine shoot moth caterpillar
{about twice normal size] ond its
damage to o pine shoot. Mote the
hardened pitch as shown by the light
laid-open area around the caterpillar.

Life History: Eggs are laid on the
surface of needles and shoots. The
voung caterpillar (hatching from an
egg in about 10 days) bores first into
a needle base. Later in the summer,
it leaves the needle and bores into a
bud. This boring causes a flow of
pitch which hardens over the bud,
covering up the caterpillar’s burrow.

European pine shDDI ma!h pupal case
attached to o damaged shool. Eggs
are laid about 10 doys after these
cases appear.

Winter is passed as a caterpillar in
the bud or under the hardened pitch.
In the spring, the half-grown caterpil-
lar leaves its overwintering place, and
bores into an uninjured shoot, In late
May or early June, the caterpillar be-
comes full grown and pupates inside
the damaged shoot. The adult moth
comes from the shoot, usually during
the last half of June,

Type of Injury: The European pine
shoot moth adult does not injure
pines. The caterpillar, however, dam-
ages needles, buds, and shoots. This
often deforms the tree by stunting the
twigs and branches, Spring-tunneled
shoots turn yellow and then die. The
tunnel inside the shoot tells the pres-
ence of this insect.

Control: Apply DDT (4d or 4b—
4d is best) when the caterpillars be-
gin to move from ovenvintering places
to new shoots, usually April 15 to 30.
NOTE: Methoxychlor may be substi-
tuted for DDT, using the same formu-
lations and dosages. Dimethoate (1 pt.
of a 4-Ib. per gal. emulsion to 100 gals.
of water) may also be used instead of
DDT.

Good summer control is possible
with only one spray. Apply it as soon
as all adults have emerged from their
pupal cases or when 50% of the eggs
hove hatched. Either of these two
conditions occur in most years about
July 4 in the lower peninsula. Pre-
ferred for this summer spray is car-
baryl (Sevin), (12b), or dimethoate (1
pt. of 4 Ib. per gal. emulsion)—to 100
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gallons of water. DDT (4d or 4b) and
methoxychlor {1 gal of a 2 Ib. per
gal.

emulsion to 100 gals. of water)
¢ be used but they are not so ef-
fective as during spring temperatures.

See vour county agricultural agent
for the best time to treat for this in-
sect.

Air-blast sprayers (mist-blowers) will
give reasonable control of European
pine shoot moth, Use suggested in-
secticides at 4 times the dilute
strength. D(Jn er at least 35 to 50 gal-
Jon 1 (See
Section IV for infor
3 spray
This strength mist-blower spray should
be sufficient for small trees (2nd- and
Ard-year growth). For older trees (4
feet or taller) you may need to use an
8X concentrate spray. For control of
heavy infestations especially in older
trees, get special control information.

Read Section IV for information
about the use of airplanes and heli-
copters against European pine shoot
moth. If an airplane is used, apply
DDT {: Note: DDT is the only
insecticide we are suggesting for use
in airplanes for controlling European
pine shoot moth.

Pruning will aid European shoot
moth control, See Michigan State Uni-
versity (Department of Forestry) lit-
erature for instructions on how to
shear Christmas trees. Burn infested
shoots pruned up to July 1, or the
moths may emerge to lay eggs for
another generation. If shearing is de-
layed until after all eggs are laid on
the shoots (usually about July 10-15)
many of them will be destroyed.

European pine shoot moth demage to
pine shoots. Note the stubby growth.




GCRASSHOPPERS

Trees Damaged:
tack all pines and spruce.

sshoppers at-

How to Identify: These insects feed
on many field and vegetable crops
known  to
further  deseription

and well
therefore,

UNNECESTAry

are EVEryore;

SEEmS

Grasshoppers destroy or damage
Christmas trees by devouring the
needles, Mote: The grasshoppers that
usually damage Michigan pines and
spruce are about 1 inch long when
mature,

Life History: Destructive Michigun
shoppers lay their eggs in the soil;
winter is passed in this stage, Grass
hopper eges, depending on the spe-
cies, hatch during May, June, or Ju
18 the lesser

mi-
two

Some species, such
gratory Wpper,
broods a year; most specie
have only one brood G
are more apt to damage Christmas
trees in drought ve

TriLs: have

can

Crasshoppers are
feeders, On pines and
spruce, they eat the needles and oc-
casionally scar the bark, Most pine
trees nnot replace lost needles.
Damaged bark oozes pitch which
hardens into an undesirable scale-like
material,

Type of In;
mainly folis

Control: Use aldrin (la, or 1b, or
Ie), or chlordane or 3b, or 3c),
or dieldrin (3a, or 5b, or 5¢), or
heptachlor (Ba, or 6b, or Bc). For
good grasshopper control, spray both
ground vegetation and trees,

Note: Crasshoppers  often
from outside  the plantings,
Whi ale, treat these plices before

the insects move into the trees,

come
areas

JACK PINE BUDWORM

Trees Damaged: This insect prefers
jack pine, but will, under some condi-

tions, damage Scotch, red, and white
pine, and white and Norway spruce.

How to Identify: New needles, 1 to
1% inches long, are chewed off at the
base and webbed together. This dam-
age is done by a dark brown or red-
dish brown worm with a white collar

behind the head. When mature, the
worm is 1 inch long and has yellowish
sid with a shiny black or brown
head.

Life History: The jack pine bud-
worm passes the winter on the tree
as a small eaterpillar (worm) inside a
silken gray cover. In the spring, the
worm bores into old needles and feeds
on pollen. As it grows feeds on
both new and old needles. The ma-
ture crpillar pupates on the foliage
in early July. The adult lavs eggs in
late July; there is only one broed a
year.

Spruce budworm: The jack and spruce
budworms, are similar in appearance,
and do abeou! the same kind of dam-
age. When mature, the spruce bud-
worm and jock-pine budworm are
about 1 inch long. Note the pupa
between the two caterpillars,

Type of Injury: Trees can be
stripped  of needles resulting in per-
manent loss of foliage; also the
webbed needles look  unsightly and
the weakened tree is subject to attack
by other insects,

Control:  Apply treatment in late
June when the worms are about %
inch long. Depending on vour equip-
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ment, use DDT (4, or de, or 4, or

4h), or lead arsenate (7a), or mala-
thion (8a, or 9b, or 9¢).

Jock-pine budworm damaoge to jack
pine. It feeds also on Scofch, red,
and white pine, and white and Meor-
way spruce.

MITES

Trees Mites affect all
pines and spruce, They are more apt
to damage trees grown on droughty
(sandy) Note: Prolonged
drought favors mite damage on all
Christmas tree growing sites. Use of
DT on the trees, also increases the
paossibility of mite injury,

How to Identify: The needles of
mite damaged plants are yellowish or
bronze in color. Close examination of
the needles shows whitish or brownish

Damaged:

soils,

Adults and eggs of spruce mite. Note:
Adulls are about 1/50 inch long.
When mature, mites have 8 legs; in-
sects have & legs,




spots on their surface. Also present will
be small, dark specks of mite frass
often netted with silk thread. M
when jarred from twigs or branches
onto white paper, can be seen moving
about,

Life History: The different kinds of
mites overwinter either as e
adults. The eggs are laid uso
the needles. Several broods occt
taking about 30 days to mature \:-«\-
young mites can have six legs as do in-
sects; larger immature and adult mites
four pairs}.

have eight Je

When first lnid, mite eggs are shiny
and white; afterwards, they often tum
reddish. A hand lens or microscope is
usually needed to see mite eggs and
most nymphs and adults, Adult mites
ge in color from yellow, grayish-
vellow, grayish-green, to yellowdsh-red
or red. In some cases mite color de-
pends on the kind of food eaten,

¥

Type of Injury: Mites damage pine
and  spruce  trees by piercing  the
needles and sucking the plant juices.
Mites compete with trees for plant
foods during periods of hot-dry wea-
ther, This condition robs the plant of
vigor at a time when it needs all its
strength to withstand drought and high
summer temperatures,

Control: Spray when first signs of
mite damage appear on the plant, us-
ually during July and August. Use one
or a combination of chemicals listed
under Mi es (10}, Spray needles
and branches thoroughly.

e needle scale. This scale occurs
in two colors: white or yellowish-
white. They are slender and no! more
than 1/9 inch long.

PINE NEEDLE SCALE

Trees Damaged: This insect infests
white, red, Austdan, Scotch, and
mugho pines; spruce is also affected.

How to Identify: When numerous,
this insect whitens the needles. The
female scale is elongated, yellowish-
white, and about /s inch Jong; the
male is slender, white, and about Y2
inch long,

Life History: Winter is passed as
purplish eggs undemeath the female
scale, One or two broods can occur
depending on the locality. The eggs
hateh into erawlers; these usually ap-
pear in May and again in July,

Type of Injury: This scale sucks
needle juices. Infested needles ap
vellowish and whitened; eventually
they become weakened and often drop
from the tree.

Control:  Apply a  don ¢
(11b or 1le) in eardy spring '|me
buds br Or spray or dust (spra
preferred ) when the crawlers are pres
ent in late May (usually when lilacs
are in full bloom) and again in July.
Use DDT (de, or de, or 4f), or
malathion (9a, or b, or 9c), or car-
haryl (Se (12a, or 12¢, or 12d).
At least two treatments 10 days apart
are needed for each brood.

or 4

PINE ROOT COLLAR WEEVIL

Trees Damaged: This insect pre-
fers Scotch, red, and jack pine, but

may also attack Austrian and white
pime.
How to Identify: The grub is

curve-hodied, footless, and white with
a brown head. It is larger (% inch
long) than the strawberry root weevil
grub (/s inch long). Blackened pitch
oozes from an infested tree where the
roots and trunk join at the soil's sur-
face.

Life History: The pine root collar
weevil passes the winter as an adult in
bark crevices and in ground litter, The
winter is also passed as grubs under
the bark, or pupae in earthen cells in
sofl next to the tree trunk. Eggs are

1

Pine root collar weevil. Damage is
to bark and wood neor the soil sur-
face. Blackened pitch cozes from the
wound.

laid at the base of the tree in pockets
chewed by the female, or in the soil
up to 2 inches from the tree, The adult
beetle can live 3 or 4 years; the grub
lives 1 year, Newly ured  adults
appear every vear; there is one brood
4 season,

Type of In The pine root col-
lar weevil feeds on the bark,
bark, ond sapwood. This feeding gir-
dles the bark and prevents the tree
from getting proper nourishment,

inner

Control: Aveid planting Scotch pine
in pine root collar weevil infested
areas, For treating infested trees, use
lindane (8a or 8b), BHC (3 Ths. of
12% wettable powder or 3 pts, of an
emulsion containing 2 The, of chem-
ical per gal—to 100 gallons of water),
or chlordane | 3b). When con-
vendent during the summer or when
controls for other insects are being
applied, spray or pour this treatment
next to the trunk at grownd level

noor

Apply enough spray to thoroughly
wet the b oot collar, and to seak
the soil. The rotation of seed-

beds in nurseries and clean cultivation
of fallow land intended for tree plant-
ing for at least 1 vear, usually con-
trols this insect.

PINE SHOOT BORER

Trees Damaged: This insect fwors
Scotch, k, white pines, but A
also Austrian, red, and pite
pines as well as white spruce and
Douglas fir.

How to Identify: Larvae tunnel out
the pith of the new growth of ter-




minals and laterals from a few inches
above old growth to the tip, This
causes shoots to break off ot right
angles and die. As many as three
larvae may infest a shoot. Injury is

most apparent in late July.

Full-grown pine shoot berer larva
within Scotch pine shoot.

Exit hole of pine shoot borer maode
by larva in vacating mined-out shoat,
larva drops to ground beneath the
tree, pupates, and overwinters.

Life History: Winter is passed by
pupae in the seil and litter beneath
the trees. During early May the small,
coppery moths with a wing expanse of
% inch emerge and loy eggs on the
new growth, Within two weeks the
young larvae hatch from the eggs and
bore into the center of the shoot.

During June and July the dirty white
larvae  with  brow: dlow  heads
feed by boring out the center of the
shoots. Larvae mature during July and
early August, reaching a length of
about X inch and chew a hole out
through the shoot and drop to the
ground and pupate. There appears to
be only one brood each year.

'+ Adult moths do not
injury. Larval tun-
ruins the shape of
v injury to terminal leaders re-
sults in the loss of a ‘s growth to
the tops of the trees. Plants are not
killed by this insect but their shape
is ruined.

Type of Inj

cause any fee

Scotch pine showing injury by pine
shoot borer. Mote how new shoots
bend and breck at right angles but
remain attached to tree.

Control: Spray in early May when
the adults are first noted, Use DDT
{4b or 4d) making sure to cover com-
pletely all foliage. A second spray
¢ be necessary should coo] weather
cause moths to emerge over an ex-
tended period of time,

FINE TORTOISE SCALE

Trees Damaged: This scale attacks
Scotch, Austrian, red and jack pines,
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Pine torfoise scale ond associated
black sooty plant discoloration.

How to Identify: Immobile, oval
chestnut brown insects, about % inch
long, suck plant juices from branches
near tps, Large amounts of honey-
dew, a elear sugary substance excreted
by the scales, adhere to the plant.
This honevdew serves as a medium
for, and is turmmed black by, a sooty
mold fungus.

Life History: The pine tortoise
scale has one brood each year, Winter
i ssed by immature females in pro-
tected places on the rough bark of
the twigs. Beginning the third week
in June each female lays 1,000 or
more eggs beneath its body, These
hatch in a few hours and the reddish
crawlers exit from beneath the mother
migrate to the terminal
n late Angust females ma-
ure, mate with the winged short-
lived males, and continue to feed un-
til cold weather occurs,

Type of Injury: The pine tortoise
scale damages pines by retarding vigor
and killing branches or entire trees,
The black sooty accumulations further
disfigure trees.

Control: Apply a dormant spray of
(11a, or 11b, or 1lc), anytime after
plant growth ceases in fall and before
it by in spring or apply Sevin
(12a, or 12¢, or 12d), DDT (4a, or
4b, or 4c), or malathion (%a, or 9b),
when the crawlers are active, usually
between June 20 and July 1.




PINE TUBE MOTH

Trees Damaged: As far as is known,
this insect feeds only on white pine.

How to Identify:
hollow  tube
needles is typi
age. The tul
number of needles together with silk-
en threads,

An  elongated,
made of white 2
al of this insect”
s formed by bi

dam-

Pine tube moth. This insect forms
the tube by binding several needles
tegether.

Life History: The pine tube moth

has two broods each year. For the
first brood, eggs are lid on the
needles in May, The mature worm

is % inch long and yellowish-green
with a greenish-brown head that has
a brown patch on each side. Winter is
passed inside the tube as a greenish-
vellow pupa,

Type of Inju
damages white
First, the silk bound needles are un-
sightly; second, rdle tips are eaten.
This ct often leaves old tubes and
builds new ones,

The pine tube moth
in two ways:

Control: Spray in June when the
first tubes are formed. Use DDT (4a
or 4c), lead arsenate (Ta), or carbaryl
(sevin) (12a, or 12¢, or 12d).

PINE SFITTLEBUG

Trees Damaged: Both adult and
nymph (immature form) feed on

branch and twig bark of all pines and
Norway, white, and black spruce.
Scotch, jack, and eastern white pine
are, however, preferred by this insect.

How to Identify: Spittle masses oc-
cur among the needles of twigs and
this in-
and a

branches. Feeding damage by
sect causes brown foliage
drought-like appearance. Unle:
masses are present, the true
adult pine spittlebug damage
to tell.

is hard

The adult pine spittlebug is boat-
shaped, % inch long, and light brown
with both light and dark spots scat-
tered over the wings, thorax, and
head.

Life History: The pine spittlebug
passes the winter s an egg in plant
tissue at the base of terminal buds, In
May, the egg hatches into the nymph
ittle mass, The
mymph, protected ins the spittle
r sucks the tree's jui The adult
feeds and lays its eggs during July
and Angust.

produces the s

Control: About June 15, apply
treatment (spray is preferred) for the
spittle masses on the trees. Use BHC
(2b, or 2a, or 2c), lindane (8a, or 8h,
or 8c) or DDT (4a, or 4c, or 4e, or
4f). For control of the adults feeding
on Christmas trees in July and Au-
#ust, use DDT{ 4¢ or 4a).

Note: Control of the nymphs in the
spittle mass is preferred to treatment
for the adult spittlebugs,

Pine spitilebug. Note the masses of
spittle (foam) hanging to branches
and needles,
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PITCH-BLISTER MOTH

Trees Damaged: The pitch-blister
moth attacks jack, lodgepole, and pon-
derosa pines.

Pitch-blister moth. This insect forms a
brownish or grayish hellow pitch ball
at branch forks.

How to Identify: This insect forms
a hollow ball of gray or brownish
pitch at branch forks. The ball is
about the size of a marble. A reddish
worm with & brown head may be seen
inside the pitch ball until about May
15. The wood undemneath the bark is
exposed by the worm's feeding.

Life History: The pitch-blister moth
passes the winter as a worm inside the
pitch ball. The worm changes to an
adult moth about June 1. This insect
lives nbout 2 years as a caterpillar.

Type of Infury: Damage by this i
sect is mainly to the food carry
tissues of the tree. The worm often
girdles the twig killing it above the
wound; needle flagging can also re-
sult from such feeding. Twigs can be
deformed if they are not killed out-
right.

Control: A good chemical control
has not been worked out for this in-
Pruning is suggested when prac-

RED-HEADED PINE SAWFLY

Trees Damaged: The red-headed
pine sawfly feeds on jack, red, Aus-
trian, mugho, and Scotch pine plant-
ings, 1 to 15 feet tall.




How to Id y: The very young
worm s whitish and unspotted with a
the mature worm is 1

I, and B

brown  hea
inch long; has oran;
rows of black dots running lengthwise
of the yellow body, The red-headed
pine sawfly feeds in large groups first
on the old
wrowth, When disturbed, it immedi-
ately raises its head. Yellowish-green
frass piles
infested trees,

el hes

and then on the new

evident under

are  very

Life History: This insect has one or
two broods a vear. Winter is passed
in the ground as & mature worm in
a brown paper-like cocoon, First brood
adults come from the ground some
time during the first 2 weeks of June.
nid in cuts in the needles;
first brood worms begin feeding
early July,

The red-headed
age feeder. When
numerous it strips the needles, often

Type of Inju
pine sawfly is a fol

killing single branches or whole trees,

Control: Spray or dust as soon as
sawfly worms seen, Delayed treat-
ment can result in severely d;
trees. Apply DDT (da, or de, or -
or 4f, or 4h), or lead arsenate (Ta), or
carbaryl (Sevin), (12a, or 12¢, or 12d).

aged

SARATOGA SPITTLEBUG

Trees Dan
bug damages j

ged: The adult spittle-
%, red, Scotch
pines in natural and cultivated stands
2 to 15 feet tall. The spittle mass
containing immature spittlebugs
{(nymphs) occurs on sweet fern, black-
and other plants, but not on

and

ber

pines,

How to Identify: The spittle mass
occurs on fern and other plants June
15 to July The adult spitthebug
feeds on pine trees from July 15 to
October. When mature, the nymph in-
side the spittle mass is light mahogany
inch long. The
inch long, tan

in color and about 1
pine-feeding adult is ?
to light brown, with a light stripe run-
ning down the back and wavy
on the wings,

lines

Life History: The
winter as a purplish, yellow or usually
black egg between pine bud-scales
T g hatches
as tree growth begins in the spring. It
drops to the ground and forms spittle
masses on sweet fern and other plants

as soon

nto a nymph

near the ground level. The nymph
matures by July 15 and the adult flies
to pine.

Red-headed pine sawfly. Mote the 7 or B pairs of legs on the worm's
abdomen; moth caterpillars have no more than 5 pairs of abdominal legs.
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Strawberry rool weevil grubs. They
are about 1/5 inch long. They do
notl have thoracic or abdominal legs
as do moth caterpillars and sawfly
worms.

pe of Injury: The Saratoga spit-
tlebug adult feeds by sucking juices
wsually from pine tops, This feeding
canses the folinge to tum vellow in
September and brown in the spring.
This condition is known as “flagging.”
When o spittlebug  injured  twig is
shaved with o knife, brown feeding
punctures are present in the sapwood.,

Control:  Apply  treatment  during
July when most of the spittlebugs
have left the spittle masses (usually
the second or third week of July)
Use DDT {da, or 4c, or 4f, or 4h} to
the trees. Treating the spittle
s on sweet has only
limited value,

fem, etc,

AWBERRY ROOT WEEVIL

is insect feeds

Trees Damaged:

on the roots of all pines and spruce

How to Identify: Strawberry root

weevil-damaged trees lek fibrous
roots, and the root bark is often
stripped. A small,  legless, curve-
bodied, sam-white grub  with a

brown head may be found around the
roots until about July 1. The mature
grub mensures Vs

Life History: The strawberry root
weevil lays egos the soil during
July and August. Winter is passed




Strawberry root weevil grub domage
to pine seedling roots.

mainly as a small grub, Grub feeding
occurs during late sum and fall,
and again in the spring. There is only
one generation a year,

Type of Injury: This insect destroys
the tree's fibrous roots; these
take up soil water, Hence, strawberry
root weevil-damaged trees look drough-
ty and stunted,

roots

root weevil
nurseries or

Control: If strawberry
age is widespread i
tngs, treat as follows:

1. When the adult beetles feed on
the trees in late July,
spray with chlordane (3a or 3b), or
DDT (4a, or 4e, or 4f, or 4h).

2. Before pl
soil with chlord
or aldrin (1d, or e,
(3d, or 5e, or 5f,
chlor (6d, or Be,

da

pl

June or early

ting trees, treat the
3d, or 3e, or 3f),
or 1f), or dieklrin
or 5g), or hepta-
or 6f). Apply only

=

Strawberry root weevil adults. They
are aboul Y inch long. Mote the
rows of small Zits on the wing covers.

one of these materfals to the sail's
surface and immediately disc 4 inches
deep. Note: Soil treatment for st
berry root weevil can be applied in a
along the row. Use one-third of
the amount of chemical given for the

atment and apply in o
where trees are plant-

.

complete soil tres
band 2 feet wic
ed in B-foot row:
is afforded by dipping the roots of
seedlings in % of 19 aldrin emulsion
prior to planting. Handle treated seed-
lings with rubber gloves.

Also some protection

THRIPS

Trees Damaged: To date, only
Seotch pine has been found infested,
However, they may occur on other
pines,

Adult thrip on Scelch pine needle.
Mote the area damaged by thrip
feeding [arrow].

How to Identify: The adult is black,
about Y%a inch long, winged
shaped like an alligator, Tmmature
thrips are slightly smaller, lack wings,
vellow in color. Both
adults and nymphs are found on buds
or needles of new growth,

and

and are orange

Life History: Thrips activity begins
during June but re |
ulations during July and Augu: 3
overlapping generations occur by fall.
Hot, dry weather contributes to rapid
thrips buildup. They overwinter usu-
ally as adults,
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Type of Injury: Thrips have rasp-
ing-sucking mouthparts. They rasp the
bud or needle tissues, hhmr-mng plant
juices which they suck up. This feed
ing produces brown patches & to %

e
stunted

inch long on the new growth, Hea
infested trees have distorted,
foliage and eventually die.

Control: Spray when thrips are first
noted, usually during June. Use mala-
thion (9a or 9b), or diazinon (2 Ihs.
of 25 percent wettable powder or 1
quart 25 percent emulsion) bo
gallons of water. Apply thoroughly o
all needles and branches.

WHITE GRUBS OR JUNE
BEETLES

Trees Damaged: All and

spruce are affected by

pines
these insects,

How to

missing;

Identify: The small trec
roots are the bark of larger
roots is eaten, or the tips are missing.
‘White, curve-bodied grubs with brown
heads may be found around the tree
roots. These grubs wvary in  length
from about % to 1% inches,

Life History: June beetles overwin-
ter in the soil either as grubs or
adults. In May or June, the adults
come out of the soil, feed on the
leaves of browd-k -i trees :’u-qw(i;lfl,\'

The white grubs of the May or June
beetles. When mature, these grubs
can be 1% inches long.




grub (depending on its kind) lives
from 1 to 5 years in the soil before
it comes out as an adult

Type of Injury: White grub root
injury prevents the tree from getting
water and nutrients.  Damaged
look droughty and stunted

trees

Control:
wile

If white grub damage
spread in nurseries or plantings,

treat as follows:

1. When the adult beetles are feed
ing on the trees in June or early
July, spray with chlordane (3a or 3b)

ar DDT (4a, or 4, or 4f).
2, Before plu .
sofl with chlord. i, or e,
or aldrin (1d, or le, or 1), or dieldrin
{5d, or Se, or 5f, or 5g), or heptachlor
(8, or Be, or 6f). (For light sandy
soil, 5 actual pounds per acre of chlor-
dane, or 3 of either aldrin, dieldrin, or
heptachlor are enough for white grub
control.) Apply only one of these ma-
terials to the soil's surface and IM-

trees,

ing

MEDIATELY disc 4 inches deep.
Note: Soil treatment for white grubs
ean be applied IN A BAND along the

amount of
plete soil
band 2 feet

se one-third of the
al given for the o

TOWS,

where
foot rows, This treatment can be ap-
plied either before or at the time of
planting.

wide

3. Some protection is afforded the
roots of seedlings by dipping prior to
planting as for strawberry root weevil.

WHITE-PINE WEEVIL

Trees Damaged: This insect prefers
white pine, but also damages jack,
red, and Seotch pines, and Norway
spruce.

How to Identify: The adult is about
X inch long; it is brownish with white
spots scattered over the body. The
adult mouth parts are formed 0 @
curved snout about e inch Jong, The
grub is curved, white, footless, and
when mature, slightly longer than the
adult. Both the adult and its grub may
be found under the bark of damaged
leaders where they feed on the inner

‘White-pine weevil damage. Note hole
at point of knife blade.

bark. As the adults escape from the
leader, they may also be found in the
bark

Life History: Pearly-white eggs are
laid in small punctures made by the
female in leader bark. The voung
grub (hatching from the egg) feeds on
the inner bark. By Aungust, the grub
is fully grown. It then pupates and
the adult leaves the tree about 2
weeks Inter through a small opening
in the bark.

The white-pine weevil overwinters

as an adult in ground litter, It be-
comes  acti /| air temperatures
reach about for several days,

us last 2

sometime  during  the
weeks of April in Michigan,

Type of Injury: Both the white-pine
weevil adult and grob cause damage.

White-pine weevil grub damage to
bark of leader.
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Tiny glistening drops of resin occur on
the bark of the leader, indicating adult
feeding or egg laying. By feeding on
the inner bark, :ho grub girdles the
leader; this causes it to curl and die.

Control:  Spray the leaders when
adults become active during the last 2
weeks of April or just before the buds
swell. L DDT (4d, or 4b, or 4g, or
4h) or lead arsenate (Ta or 7h), 1
treatment for white-pine weevil comes
about the same time as does the one
for European pine shoot moth control.

When white-pine weevil is numer-
may be necessary to treat indi-
vidual leaders. Spray the entire leader
in mid-April to the point of run-off,
In 100 gallons of water, use 8 gallons

‘White pine leader killed by white-
pine weevil grubs.

25 percent DDT emulsion, or §
gdir.m of 23 percent heptachlor emul-
sion. When an extender
lor 5460 is used in a spra
gallons of 23 percent heptachlor plus
1% gallons of 75 percent Aroclor, or
2% gallons of 20 percent lindane emul-
sion plus 3 quarts of 75 percent Aroc-
lor stock solution in 100 gallons of
spray. A 75 percent Aroclor soluti
is made by dissolving 1 pound of
Aroclor 5460 in 1 pint of technical
xylene.

Note: The performance of DDT is
not noticeably improved by Aroclor.

Weevil control with fixed-wing adr-
craft has been erratic. However, heli-
copters give good control, using 2
pounds of actual DDT in 2 gallons of




fuel oil per acre. Apply at first signs

of adult weevil activity,

Pruning and  burning  weevil-dam-
aged leaders before July 15 will help
reduce white-pine weevil damage to
Christmas trees. However, pruning does
not el e tree-growth loss or pos-
ation of undamaged lead-
r weevil con-

lm] -.pr.u your trees with an insecti-
ide befor

they hecome infested with
e Michigan State Univer-
tment of Forestry) litera-

ZIMMERMAN PINE MOTH

Trees Damaged: Austrian, Scotch,
jack, white and red pines are injured.

How to Identify: The adult Zim-
merman pine moth may have a front
w ing span of one half inches,
» wings are dark gray with nar-
rregular, red lines front to back,
The hind wings are light-hrown.
The eges are about one-third the
width of a Scotch pine peedle, oval
to round in shape, light brown when
laid, reddish brown when fully de-
veloped, The larva, (worm-like feeding
stage) is about X inch when Ffully
grown. The head is dark brown and

and

the body dotted with small, dark
spots. The body may be brown, pink-
ish-t or g The

Zimmerman pine moth larva amidst
mass of pitch.

Zimmerman pine moth injury. Mote
hardened pitch at whorl and narrow
stem below peint of attack. Also
larger stem above this point,

Life History: The eggs are laid in
wounds and bark crevices, normally
hetween August 5 and 25, They hateh
and the young larvae
overwinter in hibernacula {nests) under
Inrk seales. In the spring they become
d normally have bored into
lln. inner bark and sapwood by about
April 200 Sometime between July 15
and August 20 the larvae become ma-
ture and pupate in a feeding tunnel
beneath the thin outer bark. The first
moths come from the pupa cases
about August 7 and eontinue through-
out the rest of the month

Type of Injury: Dama qaries on
different species of pines, |‘|Jl exam-
ple, on forest-grown fjack § feed-
ing takes place in wounds prﬂduﬁ:d
by pine-oak rust. Young red pines may
¢ leaders tunncled by the larvae;
lnrger trees moy have “flat tops” due
to 1: ader injury, On Christmas trees,
Scotch and Austrian  pines,
e r any plice on the
main stem or in the terminal shoots.

Control: Between April 5 and 20,
spray with enough pressure to wet the
bark and main stem, especially where
the branches join the main stem. Note:
It is not controlled by spraying the
folinge.

Use the following materials for Zim-
merman moth: BHC (2a, but increase
the rate to 8 pounds, or 2b, but in-
crease the rate to 2 quarts), or endo-
sulfan (Thiedan) (1% quarts of an
emulsion containing 2 pounds of ac-
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tual chemical per gallon, or 1% pound
of 50 percent wettable powder)—eith
material to 100 gallons of water, For
another treatment: If the temperature
is below 60 degrees F., apply DDT
(4d alone). 1f the temperature is above
60 degrees F., apply DDT (4d) plus
% pint of a Dibrom emulsion cont
ing eight pounds of chemical per gal-
Jom.

OTHER INSECTS

Besides the
several others may or
age Michigan Christmas trees. '
are:

insects already

Pine webworm: This caterpillar in-
fests red, white, and jack pine. When
mature, it is % inch long, and yellow-
ish-brown with two brown stripes
down ecach side of the body. The
worm lives in a silken tube. The tube
is formed on a twig and encloses pine
needles upon which the worm feeds,

Control: No chemical control sug-
gested. Handpick the tubes when
seen and destroy,

Red-pine Sawfly: Up to this time,
the red-pine sawfly has damaged only
red and jack pine; it relishes old need-
les. The worm is grayv-green, black-
headed, and when mature, X inch
long. The body has a light green
backline, and a dull-black line at the
base of the legs. Only one brood oc-
curs—from early May to late June

Control: Spray or dust with DDT
{4n, or de, or e, or 4f, or 4g) or lead
arsenate (Ta), or earbaryl (Sevin), (12a,
12¢ or 12d) in June and July,

Pales Weevil: The adult is about %
inch long, being nearly twice as large
as the white pine weevil. The pales
weevil is dark to reddish-brown v
gray or vellow markings on the thora
and wing-covers,

The pales weevil passes the winter
adults in ground litter (some

m as
however as larvae in stumps and
roots). They become active during

April, May, and June, feeding on twig
bark and base of saplings. Eggs are
laid in the inner bark of freshly cut




logs or larger roots of pines, The
adults emerge in September and  se-
verely damage young trees.

Control: For this control
metheds are threefold:

insect,

1. When replanting a cutover area,
deloy until the inner bark of stumps
and roots have dried and turned
brown, This is o st if damage by
the insect is to be aveided. Seedlings
mav be protected by dipping the tops
aldrin emulsion  before
gallon of aldrin emul-
iing 1.6 pounds of chem-
lon to 11% gallons of water
ting dipped plants, wear
gloves,

ieal per
While |
rubb

2, To prevent development  of
larvae in stumps cut the previous fall,
spray  about ay 1 with BHC in
kerosene, Dilute 1 gallon of BHC
{eontaining 2 pounds of chemical per
gallon) with 10 gallons of kerosenc.
Apply to stumps s a mist, using a
compressed air spraver or other suft-
able equipment.

3. Remove cut trees from planta-
tions when possible, These provide
food and  encourage  build-up  of
weevils and other bark Feeders.

Rhyacionia adana (moth): This in-
sect is closely related to the European
pine shoot While the two in-
sects resemble each other closely, they
nevertheless, have different ing
and life-cyele habits. For differences,
compare the following on K. adana
with the section on European pine
shoot moth.

math,

fee

R. adana passes the winter as a
pupa attached to the root-collir just

beneath the soil surface. The moth

emerges about mid-April when the
temperature reaches 50 degrees F. Not
too long afterward, eggs are laid on

the inside of the needle just above
the sheath, Hatched larvae enter the
inner side of the needles just above
where the eges were laid, In early
June they leave the old needles and
eat at the base of needles on n
shoots.

The mature larva of R. adana is
about % inch long, vellowish- to red-
dish-brown with the head dark brown
to black and the thorax, black.

+ Apply DDT mid-April and
in late May. Use 1 gallon of a
ilsion containing 2 pounds
to 100 gallons of

DoT

of actual chemical-

water.

Note: No research has been done in
Michigan to set the exact time to ap-
ply the tre: ts. These t

gestions s based on aw re-
search information,

Tortricids (moths): Two  tortricids
have 1 ¥ been  discussed —

pine budworm and pine tube moth.
Two others Tortrix alleriana and
Tortrix pallorana.

These latter
to each other
ance,

oths are very similar
1 habits and appear-

The following life history notes
are for T. pallorana, It has two broods
late

ear with adults
June and again in August,
af the second brood overwinters a
partially grown worms in hibernac ufrr
(nests) on alfalfa and clover.

a present in

The la

Mature larvae are about 1 inch
long and a uniform light-or-yellowish
green, Only the Iist two instars (o
instar is the period between molts) of
the first brood feed on conifers, nor-
mally during May and June, They tie
the shoots of a single branch trn_u-li\ul
and feed in this enclosed area.

Control: Follow the instructions for
jnck-pine budworm or pine tube moth.
Nantucket Pine Tip Moth:

expanse of the moth is about %
Its body

he wing
inch

is reddish-hrown v 5
wings.

gray markings on the
grown larvae are about % inch with
yellowish to light brown bodies, The
head and thoracic shield are dark
brown,

The circular, fattened, and light-

v laid on shoots,
buds, or needles, Upon hatching, the
larvae nommally feed on shoats
near the base of needles. A protective
web s spun over the feeding areas;

vellow eggs

s

new

later these become covered with pitch,
As the larvae mature, they bore either
buds or the growth
near the tip of the shoots, Here lhi-\
fin their growth, pupate, and over
winter in this stage.

into succulent

Control:
minor

This moth is sently of
importance in  Michigan, No
control is suggested for it at this time.

OTHER TROUBLES

Frost Damage: In early spring, buds
and new L.r:w\l.h turn white or yel
The needles on these

Frost damage to young buds,

Pine Grosheak: This bird eats the
upper buds, especially of Scotch pine,

Sapsucker: The vellow-bellied Sap-
sucker feeds on the sap and cambium
of Christmas trees. It makes round
holes in the bark, penetrating to the
cambium layer. The mechanical dam-
age © s the trees to bleed, form-
ing gums on the bark, The damaged
bark also permits discases and insects

to enter the tree,

Squirrels:  Oceasionally  twigs and
branche: cut from Christmas trees,
This may be the work of squirrels.

Perhaps I||1‘ best ev e of this kind
of damage is the teeth rks on the
dismembered twig or branch.




For good insect and mite control,
you must know how to use insecti-
cides and miticides (chemicals) ef-
fectively. Most insecticides g ul
miticides are available in sever:
ferent formulations. Each formu
tion has its own use for Chris
tree insect and mite control,

This insect e in-
formation is divided into two parts.
The first discusses the forms (formu-
lations) in which you can use the
various insectivides and miticide:
The formulations given are the more
common ones. Read the label on the
container for instructions on how to
use formulations not discussed in
this bulletin,

The second part of this section
discusses the individual insecticides
and miticides and lists the formula-
tions usually available for insect and
mite control. Also ineluded in this
second part are the WARNINGS
on the use of each insecticide and

SECTION 11l

INSECTICIDES

Formulations

A, Dusts

Dusts are dry powders which nor-
mally contain a lower percentage of
insecticide than do wettable pow-
ders, Dusts are used as bought.
They are not mixed with water, Use
them on these insects against which
they are effective. Dusts generally
are less effective than either wetta-
ble powders or emulsions,

B. Emulsions

These insecticides are liquids.
They must be mixed with water,
turning it milky. Emulsions are usu-
ally more toxic to plants than either
wettable powders or dusts. Hence,
use them strictly according to
directions,

Emulsions in concentrated form
are dangerous if spilled on clothing
and skin. Wash with soap and wa-
ter immediately after spilling on the
skin, Change clothing.

C. Wettable Powders

These insecticides are similar to
dusts. (See paragraph A above.)
They contain, however, a higher
nical than do
5. For some insect control pur-
poses, wettable powders are used as
bought instead of du However,
able powders are more often
mixed with water and applied as
sprays. Wettable powders can either
be used in dilute or concentrate
sprays although emulsions are more
suited for use in concentrate sprays.
Avoid breathing or getting wettable
powders on the skin, Use masks and
protective clothing,

D. Other Formulations

Aerosols, vapors, and oil solutions
are not normally used on Christmas
trees (see footnote, under Aldrin,
page 20), Oil solutions which re-
semble emulsions in the conc
trated form generally do not m
with water and if applied alone
could injure trees.

WARNINGS

on to ten- ®

® Avoid heavy applica

der (young) trees, especially
when using aldrin, chlordane, di-

in a mist-blower,

Ovex especially may cause skin
frritation if it comes in contact
with the hands, face, and body.

ide

eldrin, and heptachlor emulsions. @ Avoid getting Aramite in the
® Use aldrin and heptachlor gran- e
ules only for soil insects. ® Avoid breathing insecti
3 sprays or dusts,
® Feople with sinus trouble may o If emulsions, granules, dusts, or
find lindane and BHC especially concentrated wettable powders
annoying. are spilled on the skin, wash im-
® Nicatine sulfate is a dangerous mediately with soap and water.
material to handle, especially in  ® Avoid storing insecticides where
the concentrated form, It can be children can be harmed by them.
especially dangerous when used ®

Read the label on the package.
Follow directions,




THE INSECTICIDES

Deseriptions and formulations of 11 insecticides and miticides
suggested for varous insect and mite control problems follow:

This  insecticid

s Aldrin:
lorinated
chlordane and

Aldrin is in the following three forms for treating tree

foliage
Aldri Amount per 100 Amount per
N formulations® gallons of waler gallon of water
1a | 25 percent wettable powder 1 tablespoon
1b | 23 percent emulsion | 1 teaspoon

le mi percent dust (Use as baugh\]
“USE ONLY AS SUGGESTED FOR EACH INSECT. SEE SECTION I
**This mmount is for we in dilute spray. Raad section IV for informatlon on the use of

icid In a
Aldrin formulations for soil t t follow:

No. Aldrin formulations® Amount per acre
1d 5 percent granules 100 pounds
le 25 percent wettable powder 20 pounds
1f 23 percent emulsion | 2% gallons

ESTED FOR EACH INSECT. SEE SECTION II
applying alirin to the soll surface, disc it 4 Inches doep.
are not used normally on Christmas trees; however, there are a few
st farmulations th wally oil)
satiraly foe eontrol
%

‘b@k O ILY AS SU
Immedistely

1o malutions,
rmally on rmm\.

sitne sharusteristics ol
. Emulsbons are sprag

2- Benzene  hexachlo
This materi chlorinated- Ind.m
carbon .md |~ losely related to lin-

(chemical taste) in these products,
However, this taste problem is ab-
sent in Christmas trees. The chem-
jcal can be substituted freely for lin-
dane; however the dosage will be
different.

You can buy BHC in three forms for use on trees. The following table
lists its common formulations:

Amounts per 100 Amount per

No. BHC formulations® gallons of water gallon of water
2a | 12 percent wettable pawd 4 pounds*® 4 tablespoons
2b | Emulsifiable concentrate 1 quart*® | 2 teaspoons

containing 2 pounds of |
| chemical per gallon

Ze | 3 percent dust (Use as bought)
GGESTED. SEE SECTION I

for use in dilute spray. Read Section IV for Information on the use of
In & mist-blower.

20




Chlordane is available in the following three forms for treating

folinge:
3 Chlordane: This meulmdc isa — TR [ - =
chlorinated  hydrocarbon to No 'Chll;r:::::‘_ .Jl.n“ ltn!;“ -I:De ‘?Imw:; W:
.l]d"ll -|||l] dieldri o i Gy Adinf ol i e e
3a | 40 percent wettable powder 2% pounds®® 2% tablespoons
3b | 72 percent emulsion 15 pints®® 15 teaspoons

3e 5 percent dust (Use as bought)

*USE ONLY AS SUGGESTED FOR EACH INSECT, SEE SECTION II

Chlordane f; 1 for soil treat follow:
No. [ (.:Mnrdln; I‘ormnln-li;s'_ == l_ B Amount per acre
) 3d 40 percent welhblo powder | 25 pounds B o
3o [ :pﬂr\:&!ﬂl cmul-slon = i 1K gallons _
af [i== 5 pcmmt dust i__ 200 1munfl‘

*USE ONLY AS GE OR EACH INSECT. SEE SECTION II.
Note: Immediately after apolying chlordane to the soll surface, dise It 4 Inches desp.

FOR USE IN HYDRAULIC SPRAYERS
(Including knapsack and compressed air sprayers)

carbon. Also in this group of chem-
icals are aldrin, chlordane, dieldrin,
heptachlor, and other similar materi-
als, DDT MUST BE USED IN
T FORMULATIONS
‘ERENT KINDS OF
AS FOLLOWS:

a chlorinated hydro- e

DDpT*
formulations

50 percent wettable DDT powder

50 percent wettable DDT powder

25 percent emulsion

25 percent emulsion
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LY AS SUGGESTED FOR EACH INSECT. SEE SECTION

Amount per 100 Amount per
| allons of water | gallon of water
3 pounds 3 tablespoons
4 pounds . -4 tablespoons
3 quarts ] B teaspoons
1 galla 8 teaspoons




WARNIN

® Avoid overdosing Christmas trees
with oil-type formulations,

Avoid exposing hands and fac
pecially to oil and emulsion
DDT formulations, If materials are
spilled on the body, wash imme-
dintely with soap and water,

e

L]

Do not apply DDT to creeks, riv-
ers, ponds, or lakes containing fish.

® Do not apply DDT to pastures,
hay fields, or other foods for dairy
animals and beef stock intended
for &!-lup,l ter. DDT drift is a prob-

i]]]Jh't_‘(l with an o
or mist-blower,
® Read the label on the package.
Follow the directions.

FOR USE IN POWER DUSTERS
(Including hand-type dusters)
DDT*

Amount per
formulation

gallon of water

Amount per 100

Nao. gallons of water

de | 5 percent dust (Use as bought) | c.ooicvien | ceeiennans

SUSH ONLY

AS BUGGESTED FOR EACH INSECT.

SECTION 1,

FOR USE IN MIST-BLOWERS

See Section IV on equipment for further information about mist-blowers
(air-blast sprayers) and concentrate sprays.

pDpT* Amount per 100 Amount per

No. formulations gallons of water gallon of water
4f | 25 pereent emulsion 3 gallons 8 tablespoons
4g | 25 porcent emulsion 4 gallons 11 tablespoons

*USE ONLY AB SUG (ED FOR EACH INSECT,

SEE

TION 11,

FOR USE IN AIRPLANES
4h. For airplane and helicopter application, buy DDT oil formulations
ready to use. Fach gallon of material should normally contain 1 pound of
DDT. Apply 1 pound of DDT in 1 gallon of oil to each acre of Christm
When 2 gallons of oil contair 2 pounds of DDT are applied to an
pply 1 gallon along the rows and the other gallon across the rows.

5. Dieldrin: Tk insecticide s
chlorinated hydrocarbon very si
to chlordane
WLy,

and is used in the same

Dieldrin is available in three forms for treating Christmas tree foliage:

Dieldrin Amount per 100 Amount per
No formulations® gallons of water | gallon of water
Sa | 50 percent wettable pawder 1 pound®*® | 1 tablespoon
5b |15 percent emulsion | 3 pints*® | 3 teaspoons

as bought) |

GOESTED FOR EACH INSEC
dilute spray. Read Sect!

. BEE SECTION IL
m IV for Informstion en the use of

Dieldrin formulations for soil treatment follow:

No. Dieldrin formulations® Amon;nl per acre
5d 5 percent granules - 100 pounds
Se 50 percent wuituﬁu p‘wdﬂ i 10 pounds
5¢ | 15 percent emulsion 3% gallons
5g [ 1% percent dust - 330 pounds

NLY A8 SUGG ED FOR EACH INSECT. 8EE SECTION II
mmadistely after spplying dieldrin to the soll surface, disc it 4 inches deep.

2




6. Heptachlor: This insecticide is a
chlorinated  hydrocarbon
aldrin  and  dieldrin.

similar b

Heptachlor is available in the following three forms for treating tree

Heptachlor
No. Formulations®

5 percent wettable powder
6b | 23 percent emulsion

fo | 1% percent dust { Use as bonght )

Amount per
gallon of water

Amaunt per 100
gallons of water

1 tahlespoon

1 teaspoon

STION 11
' Information on the e of

Heptachlor formulations for soil treatment follow:

Heptachlar formulations®

Bd 25 percent wettable powder
Be 23 percent emulsion
aF 5 percent granules

SUSE ONLY AS 5L
Note: Immediately

R

3 INSECT, SE
beptachior to the

Amount per acre
20 poumds
2% gallons

100 pounds

¢ SECTION 11,

1. Lead Arsenate: This insecticide
is the most commonly used stomach
poison for chewing ts
it is effective and causes less in

be

anse

5

to plants than other kinds of arsen-
icals. Lead arsenate is a powder. It is
nsed
or mixed with
use as o dust.

water as a s 1
a diluent (filler) for

wspension spray

Lead arsenate may be used alone
at the rate of 3 pounds to 100 gal-
lons of water. However, it will be
more effective if used according to
the suggestions given in Ta in the
following table, Formula Th in this
same table is for control of white-
pine weevil only. (Spray the leader.)

Na. Ingredients®

Ta | Lead arsenate ( 100 percent
cettable powder )
et oil oF

T)
1

por
il linseed of
| spreader-sticker

0 FOR BACH 1
i
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Amount per
gallon of water

Amount per 100
gallons of water

3 po 3 tablespoons
1 quart | 2 tablespoons
% cup
. % pound

4 fuid ounces

% teaspoon

n on the




This 1 is a
ed hydrocarbon as is DDT,
especially related to BHC.
e is not widely used as an in-

ol mate

le on Fruits and vegetables be

cause it may wff-flavaor
{ehemical taste) in these produocts.

However, w

cause  dn

do not have this taste

problem when using it on Christmas
trees.

9 lathion: This is a phosphate
type insecticide related to parathion,
TEPP and other similar materials,
Malathion is different from parathion
PP in at least one important
It is NOT as DANC

THE TIME OF
CATION AS PARATHION or TEPF
It must be kept in mind, however,
that no matter how safe a material
may seem to be, it can be dangerous
if used improperly

Malathion is listed for control of numerous insects in this bulletin, Tt is e
in one form or another will depend greatly on the ty

Whether you use

You ean buy lindane in three forms for use on trees. The following
table lists its common formulatiol

Amount per 100
gallons of water

Amount per
gallon of water

Lindane
No. formulations*
Ba | 25 percent wettable powder

1% pounds**® 1% tablespoons

Sh | 20 percent emulsion 1 pint** 1 teaspoon

8¢ 1 percent dust (Use as purchased)

R EACH T
spray, Tead

SEE

1L
etion IV for informatios on the use of

» eapecially desirnble for comtral of all kinds of leaf miners

Malathion is available in three different formulations, as given in the
following table:

Amount per 100 Amount por
gallons of water gallon of water

Malathion
Na. formulations®

Ba | 50 pereent emulsion 15 pints*® 1% teaspoons

b | 25 percent wettable powder 3 pounds®* 3 tablespoons

S 5 percent dust (Use as bought)

E ONLY A8 S

TED FOR EACH INSECT OR MITE. SEE 8 i
dilute spray. Reod Section IV for Information on the wse of
lowar.

secially effective against aphids and mites.
of spraying or dusting equipment you have.

For the most part, however, sprays tend to be better than dusts for treating Christmas trees,

10' Miticides: There are several
ides and ovicides available that
will adequately control mites on
pines. Miticides control
whereas ovicides kill th
controlling  both  activ

cges choose a mate
control both stages, or use a com-
hination of a miticide (acaricide) and
an ovicide. Note: Concentrate (mist
blawer) application of miticides
not recommended,

ctive mites

eggs. For
mites  and
which will

&

Amount Per 1
lon of Water

Amount Per 100
Gallons of Water

Formulation

2 tablespoons

mite® 15 percent wettable powder 2 pounds

Aramile® 25 percent emulsion 1 pint 1 teaspoon

Chlorobenzilatel 25 percent wettable 1% pounds 1% tablespoons

poweder

Chlorobenzilatet 25 percent emulsion

1 quart 2 teaspoons
m“sﬂ percent wettable powider sl [ 2 pounds _2 tablespoons
;u-.m.-‘ 25 percent emulsion 1% pints 1% teaspoans
Kelthane} 185 percent wettable -pmrdr'r_l- Spounds | 9 tablespaces )
Kolthanef 18.5 percent emulsion .

1 quart

2 teaspoons

Morestan®} 25 percent -1 tablespoon

2 pounds 2 tablespoons

Ovex® 50 percent wettal

Tedion® 25 percent wettable powder 1 pound 1 tablespoon

Tedion® 10 percent emulsion 1 quart 2 teaspoons

* Ovleidn
1 Mitoide
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11. Oils and Other Dorma
Sprays: Apply before buds break in
the spring, after danger of freezing
nights has passed and when the tem-
perature is above 40°F, Follow all
label instructions. Gene:

lly, dormant
o

b season,

ws are most effective wh
e late in the dormg

noap-

N,
11a

Amaount per 100
allons of Water

Formulations

Dormant odl® 2 gallons

3 gallons

i Sulfur lans

Amount per
Gallon of Water

5 tablespoons

5 tahlesp

12' (Carbaryl} This insec-

ticide is & carbamate insecticide with

w

sidual properties. It is avail-
able in various formulations. The
following table Hsts fits common

formulations for trea

ing tree foliage:

No.

12a

12¢

124

Sevin

Amount Fer 100
Formulations [

allons of Water

50% Wettahle Powder

50% Wettahle P

4 Flowable 1

85% Wettable

Amount Fer
lon of Water

G
2 tblespoons

b= d tablespoons
2 teaspoons

1% tablespoans

25




Chuuse equipment well and use
it carefully for Christmas tree in-
sect control, With the exception of
airplane application, roadways must
be present in all plantations where
power equipment is used, Types of
equipment and their use are given
below,

Compressed Air Sprayer:

The water capacity of a com-
pressed air sprayer is usually 3 to
4 gallons. Air is pumped into the
tank, thus forcing the spray out
when the nozzle is opened, Emul-
sions and wettable powders can be
applied with a compressed air
sprayer, Because this spraver has
limited size, it is not pract
large acreage sprayi
sprayer when you use
powder,

Knapsack Sprayer:

The water capacity of a knapsack
sprayer is usually 3 to 5 gallons.
This sprayer is carried on the back
and continuously hand-pumped.
Both emulsions and wettable pow-
ders can be applied with a knap-
sack sprayer. Because this sprayer
has limited size, it is not practical
for large acreage spraying. The
knapsack sprayer must have a built-
in agitator for successful operation
especially when wettable powder in-
secticide is us

Rotary Duster:

The rotary duster is operated by
a hand crank., Contin cranking
is necessary while it is in use. A
duster of this type is ited to
small Christmas tree numbers,
NOTE: Only a few Christmas tree
insects are controlled satisfactorily
with insecticide dusts. From this
standpoint, dusting has little over-
all practical value. See Section IT
for those insects that can be con-
trolled satisfactorily with a dust.

SECTION IV

EQUIPMENT

Power Duster:

The power-driven duster is suit-
able for treating large areas, Gen-
erally, it is lighter in weight than
a sprayer and can pass over rougher
ground, A power duster, however,
has limited use because only a few
Christmas tree insects are controlled
satisfactorily h a dust, See Sec-
tion II for the use of dusts,

Power Sprayer:

The power-driven hydraulic
sprayer (it uses large amounts of
water) is suitable for treating large
acreages. Because water weighs §
pounds a gallon, a loaded sprayer
is normally heavier than a loaded
duster. This will limit the spraver’s
use onorow ar H]f'l“l“‘ s
hydraulic sprayer is satisfactory for
control of all Christmas tree insects.
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Mist-Blower: (Also referred to as
air-hlast)

The mist-blower (it uses concen-
trated spray mixture) can treat large
tree numbers. This machine uses
small quantities of water to apply
insecticides, While a hydraulic
power sprayer uses 100 or more gal-
lons of water to an acre, mist-
blowers can uvse as little as 30
gallons of water to an acre, A mist-
blower has two important draw-
backs. 1. Not enough is known
about its use against most insects
damaging Christmas trees, especially
the Zimmerman pine moth; 2. Gen-
erally it does not cover satisfactorily
a spray-width of more than about
40 feet.

In comparison with a regular di-
lute spray, a concentrate spray is
made by putting 2, 3, 4, or more
times the amount of chemical in
100 gallons of water. When twice
the amount of chemical is put into
100 gallons of water—that is called
a 2X concentrate spray; three times
is called 3X, and four times is called
4X, ete. For example: If 3 quarts of
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25 percent DDT emulsion are put
into 100 gallons of water to make
a regular (dilute) spray, then 1%
gallons (6 quarts) of this same ma-
lrr make
. concentrate spray; 2% gallons
(9 quarts) make a 3X spray; and 3
gallons make a 4X spray.

The object of using a mist-blower
(concentrate) spray is to apply less
water (spray) per acre vet use the
required amount of insecticide, This
makes it possible to cover more
ground per tankful and s extra
hauling of water and compaction of
soil. For example: Suppose 3 quarts
of 25 percent DDT emulsion are
used in each 100 gallons of hydrau-
lie (dilute) spray. (This is the stand-
ard dosage for hydraulic spray when
controlling anomala beetles, aphids,
budworms, and sawflies but not for
European pine shoot moth which re-
quires a higher dosage of DDT.)
Then 50 gallons of a 2X concentrate
spray would apply the desired 3
quarts of 25 percent DDT emulsion.
A 3X concentrate would take 33 gal-
lons, and a 4X concentrate spray
would take 25 gallons for the re-
quired 3 quarts of 25 percent DDT
emulsion, Because European pine
shoot moth control takes a larger
amonnt (dosage) of DDT than other
Christmas tree insects, concentrate
sprays for shoot moth control are
figured as follows:

St of | Amount of insecticide per
Mixture 100 gallons of water
Dilute gal. 25% DDT emulsion

ax gal. 25% DDT emulsion
gal. 25% DDT emulsion
. gal. 25% DDT emulsion

5 gal. 28% DDT
6 gal. 25% DDT emulsion
7 gal. 25% DDT
258 DDT

emulsion

emulsion

emulsion

.| 8 gal,

* A 4X concentrate spray ls the least amount
you should use for Buropean ploe shoot moth
controd.




Remember that using a mist-
blower or air-blast {concentrate)
spray does not change the need for
careful, thorough, and timely spray-
ing. Effective protection of Chri
mas trecs st insects requires
t]mmugh coverage.

Airplanes:

The airplane can treat large tree
numbers, Airplane use is limited by

such conditions as poor weather,
telephone and electrical power lines
near the trees, and hard-to-control
insects, Special insecticide formula-
tions must be used with airplanes,

Note: To date, airplane treating
for European pine shoot moth con-
trol has not been very successful.
If you attempt control of this insect
with an lane, apply twice for
the same treatment: once along the
rows and then a neross the rows.

Helicopters:

Helicopters are usually better
than airplanes for applying insecti-
cides for control of Christmas tree
insects, Their slow hovering motion
kes it possible to apply treat-
ments more uniformly and in
amounts closer to dosage require-
ments, Even so, some insects like
the Zimmerman moth will be hard
to control with helicopters.

OTHER REFERENCES

You can get more information on
the control of insects cting
Christmas trees than is given in
this bulletin.

You can buy bulletins and les
on certain problems from the Su
perintendent of Documents, Wash-
ington 25, D. C. Bulletins and mim-
eographed materials are ble at
the Bulletin Office, M 1
University, Box 231, East Lansing,

Michigan. Single copies of most of
wre free. Your county
ature

this material
agricultural agent also has lit
from Michigan State University
the federal government.
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MICHIGAN POISON CONTROL CENTERS

In Case of Poisoning

Call your physician. Nore TO
The table below lists Poison
Control Centers in Michigan which can
h specific information including
antidotes, for various trade and com-
s of the

PHYSICIA

furni

mon named poisons. Servi
Centers are intended mainly for Medi-
cal Doctors. However, offices remain
give
advice

open 24 howrs o day and c
emergency  poison  Ir
over the pho

2. For poisons spilled on the skin:
Wash thoroughly with large
of soap and warm water. Particles in

ounts

the eves may be removed by thorough

Conler
Rixby Hosg

ANN ARBOR

Palsn

inbeoak
Theodore Meyer, Fharmaelst
TOK HARBOK

finger. M1

with plain water. For phos-
e materials absorbed through the
skin, give atropine by injection or in
tablet form,

3. Fer poisons that have been in-
haled: Place the patient in the open
as directed above if
a phosphate m al is responsible.
Administer artificial respiration when
TeCeSSArY,

air, @ atropine

4. For poisons that have been swal-
lowed, induce vomit SO0M A8 oS-
le. To do this, gently stroke the
side of the throat and/or give an
as warm salt water (1
ablespoon in a glass of water), Re-
peat until the vomit fuid is clear, Af-
ter the stomach has been emptied, give

n-

such

City
KALAMAZOO
T

28

er
Hospital

. M

1 demuleent such as raw egg white
«d with water.

5. When the physician arrives, he

ay inject %o to Yo of a grain of
atropine sulfate at hourly intervals for
phosphate materials, or phenobarbital
for chlorinated hydrocarbon chemicals.

NOTE: A new antidote, specific for
phosphate  chemica available to
doctors for emergency treatment of
phosphate poisoning. This antidote,
called PAM  (protopam chloride or
pralidoxime) can be injected intraven-
ously by doctors or preseribed in tabl
form. In several instances persons poi-
soned by phosphate chemicals have
responded to PAM when atropine
failed to give desired results,

Cliy
PETOSKEY

Inmond
Norbert .
Pharma
PONTIAC
om Comtrol Center®
Bt, Joseph Movey Hosplial
00 Woodward Ave,
Fedoral 4-3511
Habert J. Mason, M.IL
PORT HURON

Wegemer, Chief

entment Centor
Owteopathie Hospital
. Michisman

Pl 3

Nicholns Latkovie, ILO.
HT. JOSEFH
Hospital®

Meenorial

Annapolls Hosp
23155 Annnpolis
e

Monroe

ples,










