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CHRISTMAS TREE INSECT MANAGEMENT

By Wittiase E, Warexen® and Jases W, Burcser®?

Christmas tree production is an im-
portant  Michigan enterprise, In addi-
tion to planting, shearing and harvest-
ing trees, insect and mite control may
be a major consideration. It is a rare
tree-planting which is not subject to
tack by one or more pests sometime
during the period from planting to
hoarvest. Pests hinder normal growth
and damage tree quality, reducing the
percentage of marketable trees. They
can cause different tvpes of damage
amdd vary in intensi
tions and state loeation,
spection with the aid of this bulle
will allow vou to detect early infesta-
tion hefore problems become acute.
Early detection will minimize tree
losses and control procedures over the
long term.

Presently, chemicals offer the most
practical, quick, remedial treatment for
g trees from Josses by insects
tes. However, because Christmas
trees do not mand a hgh-acre
value per ¥ cation of routine
protective y ter year in the
absence of |||.1|ur pest problem re
duces profits. Routine chemical spr.
particularly those with persistent activ-
may reduce beneficial insects and
lead to increased pest species activity.
Many insects found on plantation trees
have parasites, predators or di
which tend to keep them at low num-
bers, While the imy of these
controls is not completely known,
cious use of shortlived chemicals,
plied at the proper time, will encourage
their integration into your management
program.

Complete erdication of an insect is
seldom possible, However, it is possible
to reduce insects to tolerable levels
which do not detract from harvest prof-
its. An insect popula i be man-
aged by watching its increase closely
and applying controls when it increases
economic Zfach  grower

to an level.

Professar  (Extenslon) of Ento-

sor Lesier Bell,
Forestry, for his help

in pr—r\-rlnu h kullnlln

must establish the cconomic or control
level for his different plantings since it
will vary with tree age, time until har-

extent of infestation, and the pest
involved.

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
damage trees in different wa:

(2) insects can be present at different
times of the vear, These two c
tions complicate Christm

control,

This bulletin has four sections. The
first outli ideas about the use
of chemicals, The second describes in-
sects and mites and lists control meth-
ods. The third gives dosage rates and

i about the i icides and
miticides you may be using. The fourth
describes the equipment needed.

WS SO0

To identify insects properly, leamn
the important parts of their bodies.
The labeled photographs on page 4
show a 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-
ings when insects or mites are de-
seribed.

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

To properly identify a trec’s dam-
aged parts, learn the important names
af its The two
on page 5 shnw a Norway spruce
and a cross section of a white pine
trunk, The important parts of the
spruce and the white pine cross-sec-
tion are labeled. Refer to these draw-

ings when damaged parts of a tree
are described. NOTE: The numbers

parentheses following each insecti-
cide or miticide in Section IT refer to
the same bers in Section 111 that
describe the insecticides or miticides.
In some cases, dosages are given in
Section Il without referring to Section
1L

Plant Christmas Trees For
Better Insect Control

Christmas tree insect control de-
pends largely on how well you can
apply treatments, Hard to control in-
sects, such as European pine shoot
moth, white pine weevil, scales, mites,
and others, require thorough applica-
tion of insecticides. With heavy
ground  equipment, leave roadways
every 40 feet. These roadways will
allow you to spray vour trees effec-
tively from two sides.

The abundance of various insects
will vary over the years. New pests
may become dominant and once critical
problems may decline. For example,
European pine shoot moth, the most
s pest attacking plantation trees 10
yers gn, is presently of minor im-
portance. The reasons for its scarc
e v atural and chemical
controls as well as mid
ing, which destroy eggs, «
have caused its decline. On the other
hand, insects such as aphids that cause
needle cast, pine shoot borer, thrips,
and a newly discovered needle and bisd
miner have recently become dominant
problems. It is not possible to predict
the impact of trees resistant to insect
attack or natural or sibvicultural con-
trols but such practices should be en-
couraged where possible.

Anmner

WARNINGS

All insecticides, fungicides and ne-
matocides are poisonous in varying de-
grees, Some are very dangerous to
use, Handle thess materials cautiously
so that they will not poison livestock,

children, or the user. Read the label
on the package carefully for instrue-
tions on how to use all insecticides,
fungicides, and nematocides. State and
federal literature also contains valuable




information on the proper use of these
chemieals.

NOTE: DO NOT ALLOW INSEC-
TICIDES OR MITICIDES TO
])]lI}T ONTO  PASTURES, HAY

LDS, FOOD CROPS, LAKES,
STREAMS, PONDS OR WOODED
AREAS OTHER THAN YOUR OWN
CHRISTMAS TREE PLANTATION,
When used on animal or human food
crops, certain restrictions are placed
on the chemicals listed in this bulletin,
When |pplxu| to water, many of the

an kill fish,

To determine the dangers of drift,

restrictions for  insecticide
and miticide drift as for direct appli-
ation of the erdals to food
crops. dangers of fish poisoning
from insecticides applied to water and
for their effect generally wpon wild
life, get information from vour county
agricultural agent,

same 1

Insecticides vary in their poisonous

ll[uh on birds and other  wildlife.
wl chlord,

than malathion, dimethoate, and meth-

dane

oxychlor, If at anytime there is a ques-
tion about the use of the more danger-
ous materials, MALATHION can be
used advantageously on sawflies, jack-
pine budwo and other foliage feed-
ers,

POISON CONTROL CENTERS:

Your doctor can get help for in-
secticide, fungicide, and nematocide
poison cases. Have him telephone or
write one of the poison control centers
listed on page 29,

IDENTIFICATION KEY FOR THE INSECTS®

Name of insect or mite

Place of injury Description of damage, insect, or mite

Small roots eaten; bark of larger roots stripped; larger
root tips missing. Large (up to 1% inches long), white
curved grubs with brown heads and thoracic legs.

Small rootlets en; bark often removed. Small, (up to
/5 inch long) white curved grubs with brown heads:
no thoracie or abdominal legs.

White grubs
(June beetles)

Damage to roots

Strawberry oot weevil

Bark damaged at ground level; blickened pitch present. | Pine root collar weevil
Small, (up to % inch long) white curved grubs with

brown heads; no thericic or abdominal legs.

Small,

wilted termir

Damage to trunk

Limmerman pine moth

pinkish worms with black spots occur inside
Top of tree dies because of tunneling
around terminal and lateral growth of first whorl or

: on the main trunk. Growth may enlirge
above girdled stem.

of trunk, bark turning into a white
scale-like moterial, KY, HONEYDEW 1§ P§
White «pmklul brown, or yellowish-green sucl L

ing insects that feed in colonies or move about slowly.

I(.'mu oozes from damaged bark tumning into o white
seale-like Injured needles are brown, notched
on ane side, and often bent over, Buff or dark-tan
bectles, % inch long,

Damuage to  bark
stems and twigs

Aphids

mate (pine chafer)

In the spring, gum oozes in droplets from leader bark, White-pine weevil
Injured needles and leader bark turn brown and die in
July. Small holes oceur in the bark,

Ball of gray or brownish pitch located in branch crot- | Pitch-blister maoth

ches. A reddish worm with brown head oceurs inside

r]u ball.

Damage to twigs or !ur |||<J|\-|

| Small, green or brown- |‘I|I!.'\I[![!I( or cone-like mtlh ar
swellings located at the base of new twig growth on
Norway, white, black, and red spruce.

Enstern spruce

gall aphid

® Not all of the insects given in this bulletin are listed in this Identification Key. Consult the

index for others.
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IDENTIFICATION KEY FOR THE INSECTS

Place of Description of damage, insect, or mite

Dhmuige to twigs or Green or brown (often slightly curv

branches

ted on
and
Engelmann spruce; similar to eastern spruce gall, but

d) galls Joc:
new growth tips of orental, Colorade blue,

Jonger and less compact.

Trregular areas chewed in bark of twigs 2-3 vears old, |
twigs to die. Damage primarily associated with

tover plantings,

Damage to shoots Shoot stunted, vellow or brown. In the spring and fall,
the tunnel inside the damaged shoot or bud can contain
a brown worm,

wminal and lateral shoots wilt, break off at right
angles, then turn brown during July August. One
larvae completely tunnel out center of shoot.

or more

Shoots stunted or killed preventing elongation, New
growth killed back causing stunting and geose-necking.

ige to needles Needles often entirely eaten. When mature (% inch
long), these worms i gray-green with  black
heads and striped bodies. They feed in large groups.

Present from early May to early June.

Neodles often entirely eaten, When mature, (1
long) these worms are red-headed and yellow-bodied
| with six rows of black spots down the back. They feed
| in large groups. Present from early July to mid-August.

Needles chewed off at base and webbed together when
new growth is 1 to 1% inches long Reddish brown
worms with vellowish sides and a shiny black or brown
head are often found e the web

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

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

Needles brown; tw
musses present on
to July.

s die from tip to trunk, Spittle
ne twigs and branches, mid-May

Needles vellowish with o gray-speckled apy
Black specks present especially on the underside of the
needles,

Needles 2-3 vears old tumn yellow, then drop during late
v fall. Trees become thin with few in-

summer il
ternal need

Aphids

Name of insect or

Cooley spruce
gall aphid

Pales weevi

European pine
shoot math

Pine shoot borer

Pine needle miner

European pine sawfly

Red-headed pine sawfly

Jack-pine budworm

Anomala beetle
(pine chafer)

atoga spittlebug

Pine spittlebug




IDENTIFICATION KEY FOR THE INSECTS

Flace of injury | Description of damage, inseet, or mite Name of insect or mite

ield-like scales on | Pine needle scale
es is not more than
i growth is stunted,

Damage to needles

Elongated white or vellowish-whi
the needles. Length of these sc
1o inch, Off-colored folis

chestnut-brown insects about % inch long on | Pine tortoise scale

anches nearest tips. Tree growth stunted; branches
or trees killed; foliage covered with black sooty ac- |
cumulations,

| Growth of Mo and other spruces, particularly of | Spruce bud scale
| lower branches, is retarded. Branches may be killed and

| blackened due to honeydew liberated by
feeding,

ales when

Needles stunted and brown, dropping prematurely. | Thrips

Black or lemon vellow insects Ys inch long feed on

buds and needles of new growth, causing brown |

patches,

riophyid mites

Needles stunted, tips become distorted, and turn brown, | [

the needle sheath and
along inside blade of needle.

Needles mined out and webbed together along axis of | Spruce leal tier
twig. Trees rarely defolisted but appearance is mined
due to webbing of older needles.

Other troubles Name of trouble

green | Drought and wind burm

Needles yellowish with  brown tips or grayish-

with yellow tips.

young spruce shoots tum white or | Frost damage

In ¢ sprin,
vellowish-white. The needles on these shoots are erisp
and dry,
Insect Identification Parts
Antenna Head
Head Thorax Thoracic legs
Thorax

Sideli
V-shaped area SRRl
Abdominal legs
Wings

Abdomen Abdemen tip
- yY—— Legs &
\ \—— Abdomen tip Back line
\
June beetle adult Sawfly worm. Mote the eight pairs of legs on the abdomen. By
contrast, moth caterpillars have only five pairs of abdeminal

legs.
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Scales and Mites Affecting Christmas Trees

Eriophyid

Crawlers

Protective

Covering SCALES
Body

Pine Meedle PFine Tortoise Spruce Mite Pine Yagrants

Shoot (terminal bud)
Structure

Needles

of a tree

Branch

e

ﬁ Ractived ¥ N Bak
2 k Sopwood : ; T Trunk
i : l { e Root-Coller (at ground

Cambivm line)
Root

Bark Rootlet

Cross-section of white pine trunk, Seedlings

o




Since insect problems are seldom
identical for different plantings, i
impossible to prescribe a stand
purpose, spray program. Specific treat-
ment for each insect gives the most
satisfactory  rest should
two or more insects occur on the trees
at the same time, you may be able to
apply one insecticide to control all of
them, If a single insecticide is net
available, combine two materials that
will do the job.* To make the proper
selection, carefully read the control sec-
tion for each insect.

Not all pests damage trees rapidly

*When mising two different Insecticides In
¥ tank, be sure they will comhin

b for the compatibility of insectl-
American Frult Grower's Farm
ity Chart,” or

m Bulleting.,
or E-164

ANOMALA BEETLE

(Pine chafer)

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

sect

How to Tdentify: The adult ano
beetle occurs in two colors, The fe-
male is tawny or buff; the male is
dark-tan with a greenish-bronze head.
The female is %s inch long while the
male is %o inch, Note: this pest be-
longs to the same family as the white
grubs

Life History: Anomala beetle eggs
are laid i sofl often near the
trees upon h the adult feeds. The
grub feeds on grass rootlets and other
materials; it passes the winter in the
soil. Grub 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.

SECTION |

INSECT CONTROL

nor do they produce the same s
toms, Periodic inspection of plantings i
essential for early detection of the in-
sect or mite and the damage it causes,
Insects such as Zimmerman pine moth,
pine root collar weevil, pales weevil
and pine shoot borer usually will not
damage a large part of a planting in 1
or 2 years, Early symptoms indic
their presence so that their increase «
be observed, and controls can be ap-

plied when needed. Other pests such as
aphids, mites, scales, anc beetles
and sawflies can domage plantings ex-

tensively in ome vear. They require
ick detection and control. Use this
1, particularly the damage iden-
tifieation section on pages 2-3, to rec-
ognize early symptoms,

In Section II, the life cycle of each
insect and control procedures are dis-
cussed. In most cases, a trestment con-

SECTION 1

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

Type of Injury: 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 turm brown. However,
large numbers of beetles tend to de-
vour both needles and sheaths. Also
the bark is damaged causing pitch to
form on its surface. This pitch even-
tually dries

into a hard, gray-white,
. Thus, areas of branches

i}

trols o certain stage of the insect. How-
over, since insect activity is directly in-
fluenced by weather conditions, you
be capable of recognizing the
e of development,

in-
The critical
time for applying controls will depend
upon the location of the planting within
the state, Consult your county e
agricultural agent for seasomal and aren
Christmas tree insect activity.

xtension

Correct diagnosis and timing of con-
trols are important, but, in the final
proper selection and dosage of
«al and adequate spray cover-
age are One,  thorough,
well-timed application may be all that
is necessary to suppress a pest. Poor
application practices may
peat treatment. Refer to Section |

nount,

equipment suited for applying chemi-
cals to Christmas trees,

are stripped of needles and bark is
damaged, reducing tree value.

Control: Apply treatments directly
to adult beetles on the foliage, Spray
with Carbaryl (Sevin), (3a or 3b or
3c), or lead nate or methoxyehlor
{ or 12h).

APHIDS

Trees Damaged: Aphids ge all

pine and spruce trees.

How to Identify: Winged and wing-
less aphids oceur on needles, twigs,
or branches. Their color varies from
vellowish-green or brown to  hlack.
While most aphids affecting ever-
greens are quite small, the white pine
aphid is nearly % inch long. Aphids
have two tubes (cornicles) projecting
upwards and backwards from near the
abdomen tip. Aphid honevdew 1s us-
nally present on infested trees.




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

~t

Typical winged adult aphid. Enlarged
about & times. The two oulside fubes
projecting from the abdemen tip are
typical of aphids.

Type of Injury: Aphids suck juices
from branches, twigs, and needles of
Christ trees, This feeding causes
galls, swelling of woody parts, leaf
injury, premature needle cast, or leafl
curl. Cum often oozes from aphid
feeding wounds, This gum hardens in
time, in many cases reducing 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 seale insects.

Aphid feeding damage. Aphid injury
is the gray domage to the new
growih needles.

On valuable trees, sooty mold can
be removed as follows: Use 4 ounces
of detergent to 100 gallons of water.
Best results follow where the spray is
applied with pressure, Rinse trees with
water to remove the material within
24 hours after application. Dilute any
accumulation of the detergent on grass
to prevent burning.

Control for aphids: Spray as soon as
aphids are seen, usually during late
May or early June. Use diazinon (5a,
or 5b), or endosulfan (Thiodan)
7b), or Meta-Systox-R (11}, or di-
methoate (Cygon) (6), or malathion
(10a, or 10b). Note: for mist-blower
application, use at least 50 gallons of
dilute spray per acre.

BARK

LES

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

Many

How to Ident The area just be-
neath the bark is grooved (engraved)
by numerous designs. From a larger
central groove (tunnel) smaller tun-
nels run at right angles through the

inner bark. Both adult beetles and
grubs (worms) can be present at the
s time in the tunnels or in the

outer bark, Full grown grubs are % to

% inch long, curve-bodied, legless, and
whitish with o reddish-brown or black
head, The adults are about %e to %
inch leng, and range in color from
brown to reddish-brown to black
Small round holes are usually present
in the outer bark of infested trees.

Life History: Life activities vary a
great deal among the many kinds of
bark beetles that damage pines and
spruce, Generally, however, these
sects overwinter as grubs in the inner
bark, During June and July they come
out of the bark as adults, At ege-lay-
ing time, the females tunnel egg gal-
leries along the inner bark next to the
sapwood part of the tree, Their egs
are laid in the sides of these galleries
The eggs hatch inte grubs that make
tunnels through the inner bark. One
or more broods occur each year, de-
pending on the kind of bark beetle.

Type of Injury: Bark beetles injure
and sometimes destroy the food-and-

Bark beetles or engraver-beetles form
egg and brood galleries (tunnels) in
the inner bork or sapwood, or in
both. Each kind of beetle makes its
own design.

water-carrying areas of the tree, often
killing it in a year or two, Their feed-
ing may also loosen the bark,

Control: 1f possible, maintain tree
vigor by fertilizi and  watering.
Bark all cut logs or felled trees within
the of Christmas tree plant-
ings. Keep slash (cut limbs, tops, ete))
in the open and tumm 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 lin-
dane {9, or 8b) or methoxychlor (12a,
or 12h),

COOLEY SPRUCE GALL APHID

Trees Damaged: This aphid pro-
duces galls on Colorado blue, Sitka,
and glemann spruce. It also feeds
on Douglas fir, but does not form
galls on this tree.

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

How to Identify: Elongated pine-
apple- or cone-like curved galls or




swellings, 1 to 2 inches long, are lo-
cated at the tip of new twigs. When
the galls open in July, you can see the
aphids inside of them.

Life History: The life history of
Cooley spruce gall aphid is extremely
complicated. However, the following
information will give vou a good idea
of how this insect lives: It overwinters
as a nymph at the base of spruce or
Douglas fir buds. In the spring, the
overwintering nymph matures and lays
The eggs hatch and the young
the base of new spruce
needles, ca 1 them to swell and
form galls, In July or August the
galls open, and some of the e '3
aphids fly to Douglas fir wh hey
lny eggs on needles. The eges hatch
and the nymphs overwinter on this
tree. The next summer these aphids
cither continue to live on Douglas fir
or fly back to spruce. Cooley spruce
gall aphid ecan also live continuously
on spruce,

e
feed on

Type of Injury: Cooley spruce gall
aphid feeds on sproce by sucking
juices from the needles, This feeding
causes the spruce tree to form galls.
Some of the aphid-injured twigs be-
come , deformed, or die

Control: Spray spruce or Douglas fir
trees in late ly May with
or 7h] or

3b) or BHC Ell or 2b, or .41
or lindane (Ba, or Ob, or 9c). Galls
may be removed from spruce hefore
they n in July ng chemical
treatment unnecessary. This may be
practical only where small numbers of
trees or light infestations are involved.

Note: 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 spruce.

EASTERN SPRUCE GALL AFPHID

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

How to Identify: Located at the
base of new twigs are pine-
apple-or cone-like galls or swellings up

% inch long. When the galls open

o X

vou can see the aphids inside

Life History: This aphid overwin-
bluish-gray  nymph,
mainly at the base of spruce buds. In
the spring, the overw i
matures and lays eges. The egas hatch

Eastern spruce gall aphid.

and the young feed on the base of
new needles, fon z galls, 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
C v nymphs  hatch,  Note:
1[9“! gall aphid does not normally
live on Douglas fir.

Type of Injury: The eastern spruce
gall aphid sucks juices from spruce
needles and other tender pls p1r|s
Some of the injured twigs di
become weakened or deformed.

Control: Spray in early April befo
the buds begin to swell or in early
when the aphids are on the foliage.
Use endosulfan (Thiodan) or Th)
or Meta-Systox-R (11} or | e (Ba,
or 9b) or BHC (24, or 2b), Galls me
be removed before they open in July

How to Identify: Extremely small
inch long) worndike, 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 mnew growth is o characteristic
symptom.

Life History: It appears that adult
hibernating forms overwinter and be-
come ve with the first warm
weather of April, Eggs are laid in or

on the needle sheath, Several over-
lapping o tions occur by late fall

Ty of Injury: Eriophyid mites
pierce the needles, liberating juices
which they take up through their
sucking-type mouth pu Injury to

Christmas trees is twofald: 1) Loss of
plant juices and 2) Preventing move-
ment of fluids in the needle due to
tions and punctures by the
type of feeding and the
damage it produces, turns the needle
tips yellow or brown and premature
drop of these plant parts oceurs.

the lace

mite

Eriophyid mites on the inside blade
of a pine needle [highly magnified),

Control: Two sprays of malathion
{100 or 10b), one during early May
and another in 10 days, will reduce
populations, ‘3;|Jrn branches and nee-
dles th

making chemical 3

sary, This may be practical only where
all numbers of trees or light infesta-
involved.

1
tions are

ERIOPHYID MITES

Trees Damnged: Scotch, red Aus-
trian, white and mugho pines,
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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
European pine sawfly larva (worm) is




Evropean pine sawfly. Mote the 7 or
8 pairs of legs on the worm's abdo-
men; moth calerpillars have no more
than 5 pairs of these abdominal legs.

s head is black and the
body dirty gray-green with a lighter
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.

% inch long;

Life History: During Scptember and
October, eges are laid in a series of
slits cut in the needle’s edge of the
current season’s growth. They over-
winter in the needles and hatch in
carly May. While feeding, the worms
move from needle to needle. There is

only one brood a vear.

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 domage is almost
cntirely to mature foliage,
greater chance for the tree to recover
than if the injury were to new
needles. However, because any
amount of folinge damage will reduce
tree vigor, control of European pine
sawfly should be done before exten-
sive injury occurs.

treatments as soon
hateh has oceurred
and larvae begin feeding—usually from
early May to early Jume. Spray with
s i . or 3b, or 3¢, or
il (Guthion) (1
stox-R (11) or dinzi-
athion (10a, or

Control: Apply
as complete egg

or 1b) or Met

non (3a, or 3b) or n

10b). Aircraft or mist-blower applica-
tion of these materials can be effec
tively employed to control th

Ultra low volome malathion

by aircralt at the rute of 10-16 fuid
ounces per acre has given excellent re-
sults. Note: 5 sction. IV for infor-

jon about the use of aircraft and

mist blower 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-
malogy

Department, Michigan State
¢ or the Michigan Conserva-

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

for information on
Aphids and other
insects may affect trees at the
same time the E pine sawfly
does, Therefore, it is usually best to
select a chemical that will control all
pests,

tion Department
ibility, Nof

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
sh legs, a rusty orange-red body,

wing expanse of about % inch.

When pres plantings, it can be
seen flying around the trees in late
June and early July.

When first laid, the eggs are small,
flat, and yellowish; later they turn
reddish brown. The full grown cater-

L]

pillar is about ¥ inch long and brown-
ish with black head and thorax, and

is found in damaged shoots in the
sprir

Life History: Eggs are laid on the
surface of needles and shoots, The

voung caterpillar (hatching from an
egg in about 10 s} bores first into
a necdle base. Later in the summer,
i s the needle and bores into a
bud. s boring causes a flow of
pitch which hardens over the bud,
covering up the caterpillars burrow.
Winter is passed as a caterpillar in
the bud or under the hardened pitch.
In the ng, 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, usnally 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 vellow and then die. The
tunnel inside the shoot tells the pres-
ence of this insect.

Control: Appl e,
or 12d) or (Cygon) (6)
when the larvae begin to move from
overwintering places to new  shoots,
usually April 15 to 30,

dimethoaty

- ¥ o ; A
European pine shoot moth caterpillar
{about twice normal size] and it
damage to a pine sheot, Mote
hardened pitch as shown by the light
laid-open area around the caterpillar.




European pine shoot molh pupal cose
attached to o domaged shoot. Egas
ore loid about 10 days after these
cases appear,

Good mer control s
with a st applied as soon as all
adults have emerged from their pupal
cases or when 50% of the eges have
hatched, Either of these two condi-
tions normally occur about July 4 in
the lower peninsula. Use azinphos-
thion) (la, or 1b) or

gon) (6)

Air-blast sprayers (mist-blowers) will

give reasonable control of European
pine shoot moth. Use suggested in-
secticides at 4 times the dilute

strength. Deliver at least 35 to 50 gal-
lons of liquid per Note: (See
Section IV for information on the use
ays in mist-bl 5.0
blower spray should
mall trees (2nd- and
growth). For older trees (4
feet or taller) you may need to use an

acre.

European pine shoot moth damage to
pine shoots. Mote the stubby growth.

8X concentrate spray, For control of
heavy infestations especially in older
trees, get special control information.

Pruning will aid European shoot
moth control by destroving eggs laid
during ]n]\. See Michigan State Uni-
versity (Department of Forestry) lit-
erature !'m' instructions on how to
shear Christmas trees. Burn infested
shoots pruned wp to July 1, or the
maths emerge to lay eggs for
another generation, If shearing is de-
layed until after all eggs are lid on
the shoots (usually about July 10-15)
¢ of them will be destroyed,

GRASSHOPPERS
Trees Damaged: Grasshoppers at-
tack all pines and spruce.

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

and are well known to everyone;
therefore, further description  seems
UNNECess:

Grasshoppers destroy or damaoge
Christmas trees by devouring the
needles. Mate: The grasshoppers that
usually damage Michigan pines and
spruce ore obout 1 inch long when
malure,

Life History:

hopper eggs, depending on the spe-
*h during May, June, or July.

i two
broods a , however,
have only one brood, sshoppers

are more apt to damage Christmas
trees in drought years,

Type of Injury: Grasshoppers are
mainly foliage feeders. On pines and
pruce, they cat the needles and oc-
agionally scar the bark, Most pine
trees cannot replice lost needle
Damaged bark oozes pitch which
hardens into an undesirable scale-like
material. Seedling pines are suscepti-
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ble o extensive damage particularly
when planted in heavy grass areas.

Control:  Apply sprays directly to
grasshoppers feeding on the needles
and the vegetation beneath the trees,
Use earbaryl (Sevin) (3a, or 3b, or 3¢,
or 3d) or malathion (1 10,

Note: Grasshoppers often come
from areas outside the plantings.
‘When safe, treat these places before
the insects move into the trees.

JACK PINE BUDWORM
Trees Damaged: This insect prefers
jack pine, but will, under some condi-
tions, da 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
sides with a shiny black or brown
head.

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

Life History: jack pine bud-
worm passes the er on the tree
Il caterpillar (worm) inside a
silken gray cover. In the sp
worm bores into old needles

nd feeds




on pollen. As it grows, it feeds on
both new and old needles. The ma-
ture caterpillar pupates on the foliage
in early July. The adult lays eggs in
late July; there is only one brood a
year.

Jack-pine budworm damage te jock
pine. It feeds also on Scolch, red,
and white pine, and white and Mor-
way spruce.

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

Control: Apply treatment in early to
mid-June when the worms are about %
inch long. Phosphamidon (14) is the
preferred treatment, However, mala.
thion (10, or 10b) or lead arsenate
(Ta) will also give control.

MITES

Trees Damaged: Mites affect all
pines and spruce. They are more apt
to damage trees grown on droughty
{sandy} Note: Prolenged
drought favors mite damage on all
Christmas tree growing sites.

soils.

How to Identify: The
mite damaged plants are yvellowish or
bronze in color. Close examination of
the needles shows whitish or brownish
spots on their surface. Also present will
be small, dark specks of mite frass
often netted with silk thread. Mites,
when jarred from twigs or branches

needles of

onto white paper, can be seen moving
about.

Life History: The different kinds of
mites overwinter either as eggs or
adults. The eggs are lafd usually on
the needles, Several broods occur,
taking about 30 days to mature. Very
young mites can have six legs as do in-
sects; larger immature and adult mites
have eight legs (four pairs)

When first laid, mite eggs are shiny
; afterwards, they often turm
reddish. A hand lens or microscope is
usually needed to sce mite eggs and
phs and adults. Adult mites
color from vellow, grayish-
ish-green, to vellowish-red
or red, In some cases mite color de-
pends on the kind of food eaten.

Type of Injury: Mites damage
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.

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

Control: Spray when first signs of
mite damage appear on the plant, us
during July and August, J
o5, mites become active as early as
Iate April. If a planting has been
troubled with mites previously, inspect
it early and treat if necessary, Use one
or a eombi 1 of chemicals listed
under Miticides (10). Spray needles
and branches thoroughly.

In so
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PALES WEEVIL

Trees Damaged: Scotch, white and
red pines and Douglas fir are most
commonly attacked but other conifers
are also susceptible,

pales weevil. They are most
dant in cutover plantings where
they kill twigs on small irees or en-
tire seedlings by feeding on the ten-

der bark.

Adult
b

How to Identify: Adult weevils are
about % inch long, reddish-brown in
color with gray or vellow ma
the thor il wing covers. Larvae
are legless, with white bodics and
brown heads, and about % inch long
Adults are most ilv found during
early spring or fall in litter. Larvae are
present from early July until Septem-
ber in the inner bark of recently cut
stumps,

ngs on

Life History: Adults pass the winter
in the litter and become active during
late April or early May, During May
and June, adults feed on the tender
bark at the bases of seedling or twigs
of saplings. About July 1, pearly white
eggs are laid in the inner bark of
freshly cut stumps or stumps of trees
cut the previous fall Eggs hatch in
about 2 weeks and larvae feed on the
inner bark of stumps in an area of
inches above the root collar to
inches below it. They mature during
August and pupa
within cells constructed fr
feeding excrement. In




adults chew through the bark, emerge
and feed at night on the bark of twigs

or seedlings,

Type of Injury: Larval damage to
st is inconsequential, The adult
feeding, particularly in the fall, girdles
twigs of small trees or entire seedlings,
thus kil them. Normally, seedling
damuge is most serions because re-
plantings may be destroyed. However,
adult feeding may ruin the appearance
but will not kill small trees

Control: For this insect, control

methods are threefold:

1. When replanting a eutover area,
delay until the inner bark of stumps

and roots have dried and tumned
brown. This is a must if damage by
the in: is to be avoided. Scedlings

may be protected by dipping the tops
in 2 percent BHC or Lindane emul-
sion before planting. Use 1 gallon of
i ining 2 pounds of
chemical per gallon to 10 gallons of
water. While dipping or planting
dipped plants, wear rubber gloves,

2, To prevent development of larvae
in stumps cut the previous fall, spray
about May 1 with BHC in kerosene.
Dilute 1 gallon of BHC (containing 2
pounds of chemical per gallon) with
100 gallons of kerosene. Apply to
stumps 1 mist, using a compressed
air sprayer or other suitable equip-
ment.

3. Remove cut trees from planta-
tions when possible, These provide
food and encournge build-up of wee-
vils and other bark feeders.

PINE NEEDLE SCALE

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

How to Identify: When numerous,

this insect whitens the needles, par-
ticularly those on the lower branches.
The female scale is clongated, vellow-

Jong; the
about Yz

ish-white, and about ¥y
male is slender, white, and
inch long.

Life History: Winter is passed as
purplish eggs underneath the female
scale. One or two broods can occur
depending on the locality, The eggs

Pine needle scale. This scale occurs
in two colors: white or yellowish-
white. They are slender and not more
than 1/9 inch long,

hatch into crawlers; these usually ap-
pear in May and again in July,

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

Control:  Apply o dormant
(14b, or l4c, or 14d, or 14e) in
spring bhefore buds break. Not
order to be effective, a dormant sp
must be applied to all needle surfaces,
If it is not possible to obtain complete
coverage, apply a summer spray to
control emerging crawlers, Generally,
a dormant spray will require twice the
volume of a crawler spray.

spray
v

Best results for pine needle scale
control on C e hﬂ h)

istmas tree

experienced  wi |[h a o

Crawler: v from egus honmlh
the F » scul(s: during e May
(when lilae is in full bloom) and again

. Use diazinon (5a, or 5b) or
ystox-R (11) or dimethoate {Cy-
gon) (B) or carbaryl (Sevin) 3a, or 3h,
or 3o, or 3d) or malathion (104, or
10b). At least 2 treatments, 10 days
apart, are needed for each brood. Re-
cent MSU research indicates that good
control is possi
plication of either azinphosmethy] (Gu-
thion) or Meta Systox-R applied at the
rate of 1 pound of actual chemical per
acre in 4 gallons of water,

ble with a helicopter ap-

PINE NEEDLE MINER
Trees Damaged: The pine needle
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miner hag been found only on Scotch
pine in Michigan. However, it has
been found elsewhere on red pine and
less frequently on Mugho pine,

How to Identify: The adult moth
has a wing expunse of about ¥ inches,
dark brown body with forewings dark
golden brown with 3 'i]\l-r\' stripes.
Newly hatched larvae ule vellow
brown but turn pinkish- ud and are
about % inch long when mature
Adults are inconspicuous and re
ly inactive during the day but will lIJl
from tree to tree if distarbed. Larvae
are difficult to find in the needle min-
ing stages but toward maturity (mid-
June) can be readily observed in
mined-out bud tissue,

Life History: Adults, active during
early July, deposit eggs singly on
needle sheaths or under bark scales on

the twigs, Eggs hateh during late July
or early August and la move o
the tips of the needles where they

begin wing out the tssues, Winter
is passed as partially mature larvae
thin the mines. During late April or

May, when tree growth begins
in the spring, larvae move to the buds,
The larvae burrow within the elongat-
ing shoots until mature, then pupate,
One generation occurs each vear,

Pine needle miner damage to new
growth. Larval feeding in buds and
new shoots in the spring retard plant
growth giving trees a fufted or
goose-necked oppearance.




larval mining in the needles is incon-
Seqe The major damage is done
in the spring when larvae burrow into
buds and clongating shoots and kill
This  feeding retards  new
growth, producing a tufted or goose-
neck appearance, While this insect will
not kill trees after one season, rep
ed attack stunted  trees
which take the appearance of having
been severely sheared, In  addition,
their color turns brown with a some-
what purple tinge,

them,

results  in

Control: At the present time, meth-
ods for chemical control of this insect
are not known., However, it app
that control can be achieved with a
Methoxychlor (120 or 12b) or di-
methoate (8) spray during late April
when the lirvae are moving to the
buds or a spray of Carbaryl (Sevin)
{(3a, or 3b) or dimethoate (68) or

s

n
thion (1a, or 1b) during late July when
eges  hatch.  Several have
been found attacking this insect but
it is not known if they will suppress
this pest.

PINE ROOT COLLAR WEEVIL

Trees Damaged: This insect pre-
fers Scotch, red, and jack pine, but
may also attack Austrian and white
pine.

How to Identify: The grub is
curve-bodied, 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
roats and trunk join at the soil's sur-
face

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

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
soil next to the tree trunk. Eggs are
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 vears; the grub
lives 1 year, Newly matured adults
appear every vear; there is one brood
a season.

Type of Injury: The pine root col-
lar weevil feeds on the barl
bark, and sapwood. This feeding gir-
dles the bark and prevents the tree
from getting proper nourishment, At
first, scattered trees exhibit retarded
growth and pale green color but even
tually turn brown and die. Trees are
rarely killed after 1 or 2 vears attack.
Therefore, large numbers of tre
ched before extensive .
apparent.

inner

s may
age is

Control:  Avoid planting  pine in
infested with pine root collar
unless they have been eleanly
ed for at least 1 vyear. For
treating infested trees, use lindane (9a,
or 8b) or BHC (2a, or 2b) or chlor-
dane (4a, or 4b). These treatments
be applied anytime during the grow-
ing season. These should not be ap-

arn
wee
cultiv

plied when the soil is froeen or cov-
ered with ice or snow because of the
ibility of undesirabl of

I 3 3
the chemical. When convenient during
the summer, or when controls for oth-
er insects being applied, spray or
pour this treatment next to the trunk
at ground level. Apply enough spray
to thoroughly wet the tree's root col-
lar, and to soak the soil. Note: the
rotation of seedbeds in nurseries and
cultivation of fallow land in-
tended for tree planting for at least 1
year, usually controls this insect.

PINE SHOOT BORER

Trees Damaged: This insect favors
Seoteh, jack, white pines, but may
also injure Austrian, red, and pitch
pines as well as white spruce and
Douglas fir.

How to Identify: Larvae tunnel out
the pith of the new growth of ter-
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and laterals from a few inches
old growth to the tip, This
shoots to break off at right
and die. As many as three
infest a shoot. Injury is
arent in late July.

above
causes
angles
larvae
most apf

A
Full-grown pine shoot
within Scotch pine shoot.

barer

Exit hole of pine shoot borer made
by larva in vocating mined-out shoot,
larva drops to ground beneath the
tree, pupates, and overwinters,

Life History: Winter is passed by
pupae in the soil and litter beneath
the trees. During early May the small,
coppery moths with a wing expanse of
% inch emerge ond lay eggs on the
new growth. Within two weeks the
voung larvae hatch from the eggs and

bore into the center of the shoot.
During June and July the ¢ white
larvae  with brownish-vellow heads




feed by boring out the center of the
shoots. Larvae mature during July and
early August, reaching a length of
about % inch and chew a hole out
through the shoot and drop to the
There appears to
be only one brood each y

T

ground and pupate,

e of Injury: Adult moths do not
cause any feeding injury, Larval tun-
nelling in laterals ruins the shape of
the tree; injury to terminal leaders re-
sults in the loss of a year's growth to
the tops of the trecs. Plants are not
killed by this insect but their shape
is ruined.

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

Control: This insect is difficut to
contro] due to the extended adult
emergence period during Nor-

Iy, ess previous damage in-
dicated 3 or more mined laterals or
terminals per tree, attempts at control
are questionable, If control is at-
tempted, apply a methoxychlor (12a
or 12b) or dimethoate (Cygon) (8}
spray about May 10, A second spray
may be necessary when cool weather
causes adults to emerge throughout
the month of M Note: if major
damage to terminal leaders is occur-
ring, selective shearing of tree tops
should be employed, Wait until larval
damage is obvious (late July) and se-
lectivity retain a healthy undamaged
leader.

PINE TORTOISE SCALE

Trees Damaged: This scale attacks
Scotch, Austrian, red and jack pines.

Pine ftortoise scale and associated
black sooty plant discoloration.

How to Identify:
chestnut brown i about ¥ inch
long, suck plant juices from branches
near tps. Large amounts of hor
dew, a clear sugary substance excretec
by the scales, adhere to the
This fuma\(low setves 5 5 e
for, and is turned black by, a sooty
mold fungus.

mobile, oval

Life History: The pine tortoise
scale has one brood each year. Winter
is passed by immature females in pro-

tected plices on the rough bark of
the twigs, Beginning the third week

June each female lays 1,000 or
more eggs beneath its body. These
hateh in a few hours and the reddish
crawlers exit from beneath the mother
scale and migrate to the terminal
branches. In late August females ma-
ture, mate with the winged short-
lived males, and continue to feed un-
til cold weather occurs

Type of Injury: The pine tnrlmse
scale demages pines by retardi
d killing branches or
he black sooty accumulat
disfigure trees.

Control:  Apply a dormant spray
or 14b, or ldc, or 14d, or 14e)
ime before plant growth beging in
the spring. Note: effective scale con-

trol depends upon complete spray cov-
erage of all plant parts. If it is not
possible to obtain complete coverage,
apply a summer spray to  control
emerging crawlers, Apply an azinphos-
|m~[1 G ||r|:nm\ {la, or 1b) or car-

4 ( or 3b, or 3e, or 3d)
or 10b) or diazinon

(Sa, or 3b) spray after at least 506 of

the eggs beneath the females have
hatched (; ly between June 20 and
July 10). Use a hand lens to observe
ege hatch and crawler emergence.
Note: removal of heavily infested trees
will aid in controlling this § Do
not remove trees when o
active (June 20-July 10 be
may contribute to its spread within
the plantation,

PINE TUBE MOTH

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

How to Identify: An elongated,
hollow tube made of white pine
needles is tvpical of this insect’s dam-
age. The tube is formed by binding a
number of needles together with silk-
en threads.

Life History: The pine tube moth

has two broods each vear. For the
first bro cggEs  are on  the
needles in May, The mature worm

is inch long and vellowish-green
with a greenish-brown head that has
a brown patch on each side. Winter is

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




passed inside the tube as a greenish-
vellow pupa.

Type of Injury: The pine tube moth
damages white pine in two w
Fi the silk bound needles are u
; second, needle tips are caten,
s insect often leaves old tubes and
builds new ones,

Control: Spray in June when the
tubes are formed, Use diazinon (5a,

ar
} (3a, or 3b, or

FINE SPITTLERUG

Trees Damaged: Both adult and
nymph (immature form) feed on
branch and twig bark of all pines and
and  black spruce.
ck, and eastern white pine
rred by this insect.

white,

Pine spittlebug. Note the masses of
spittle [foam] hanging to branches
and needles.

How to Identify: Spittle masses oc-
cur among the needles of twigs and
branches. Feeding damage by this in-
sect causes brown foliage and a
drought-like appearance. Unless spittle
masses are present, the true nature of
adult pine spittlebug damage is hard
to tell.

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 as an egg in plant
tissue at the base of terminal buds. Tn
May, the egg hatches into the nymph
that produces the spittle mass, The

nymph, protected inside the spittle
, sucks the tree's juices, The adult
feeds and lays its eges during July
and August.

ma

Control: Control of nymphs is diffi-
cult because they are protected by
masses of spittle. Adults can be effec-
tively controlled in July and August

when they feed on pines and lay their
eges. Us malathion {10a, or 10b) or
carbaryl (Se {3a, or 3b, or 3¢, or
3d) spray

PITCH-BLISTER MOTH

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

How to Identify: This insect forms
n hollow ball of gray or brownish

pitch at branch forks. The ball is
about the size of a marble, A reddish
worm with a brown head = be seen

inside the pitch ball until about May
15. The wood underneath the bark is
exposed by the worm’s feeding.

Life Hi 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 about 2 years ns a caterpillar.

ry:

Type of Injury: Damage by this in-
sect is mainly to the food carrving

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

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-
ble.

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

Red-headed pine sawfly. MNote the 7 or B pairs of legs on the worm's
abdomen; moth caterpillars have no more than 5 pairs of obdominal legs.
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How to Identify: The very voung
worm s whitish and unspotted with a
brown head; the mature worm is 1
inch long; red head, and 6
rows of black dots numning lengthwise
of the yellow body, The red-headed
pine sawfly feeds in large groups first
on the old and then on the new
growth, When disturbed, it immedi-
ately maiscs its head. Yellowish-green
frass piles are very under
infested trees.

15 Orange

evident

This insect has ane or
vear, Winter is passed
in the ground as o mature worm in
a brown paper-like cocoon. First brood
ndults come from the ground some
time during the first 2 weeks of June,
Eges are laid cuts in the needles;
first brood worms begin feeding in
carly July,

Life History
two broods a

Control: Delaved treatment
sult in severely damaged trees, -
fore, protective sprays should be ap-

plied as soon as larvae are observed,
usually in early June, Spr
bary] i or 3b, or
or azinphosmethyl (Guthion) (la,
1) or Meta-Systox-R (11} or mal-
thion (10a, or 10b), Aircraft or mist-
blower application of these materials
can be employed to control this in-
sect, Ultra low volume malathion ap-
plied by aircraft at the rate of 10-16
fluid ounces per o el EXCE
lent results. Note Section 1V for
information al the nse of airers

and mist Mowers for insect control,

+ has

SARATOGA SPITTLEBUG

Trees Damaged: The
bug damages jack, red,
pines in natural and culti

dult spittle-
and Scotch
ated stands

2 to 15 feet tall. The spittle mass

containing immature

spittlebugs
(nvmphs) occurs on sweet fern, black-
berry, and other plints, but not on
pines,

How to Identify: The spittle mass
occurs on fern and other plants June
15 to July 15. The adult spittlebug
feeds on pine trees from July 15 to
October. When mature, the nymph in-
side the spittle r light mahogany
in color and about % inch long, The
pine-feeding adult is % inch long, tan
to light brown, with a light stripe run-

ning down the back and wavy lines
on the wings.

Life History: The insect passes the
winter as a purplish, vellow or usnally
black egg between pine bud-
The egg hatches into a nymph as soon
as tree growth beging in the spring. It
drops to the ground and forms spittle
masses on sweet fern and other plants
near the groumd level. The nymph
matures by July 15 and the adult flies
to pine.

5,

pe of Injury: The Saratoga spit-
tlebug adult feeds by sucking juices
usually from pine tops, This feeding
the foliage to turn yellow in

ptember and brown in the spring.
This condition is known as “flagging.”
When o spittlebug  injured  twig s

knife, brown feeding
present in the sapwood,

with a
punctures are

shaved

Control:  Apply treatment during
July when mest of the spittlebugs
have left the spittle masses (usually
the second or third week of July). U
carbaryl (Sevin) (3a, or 3b, or 3e, or
3d) or malathion (10, or 10b).

SPRUCE BUD SCALE

Trees Damaged: Norway, white and
blue spruces are preferred but other
spruces are susceptible,

How to Identify: Colonies of dusty
red-brown  scales cluster at the bas
of recent twig growth particularly on
the lower branches. Mature females
are round, globose and about ¥ inches
in diameter. Associated with heavy
seale populations is a black sooty mald
which darkens and discolors trees.

Life History: Partially mature fe-
pass the winter at the
bases and begin feeding in the spring
when plant growth begins, During
May, females mature and lay a hun-
dred eggs or more beneath their bod-
ies. These eggs hatch about mid-June
and erawlers emerge from beneath the
female scales, settle on the new
growth and begin to feed. There is

males twig

jury:s The tips of new

growth, Iy on the lower
branches, show reduced growth
Heavy attack may kill individual
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branches, but rarely the entire tree. A
clear sugary liquid called honeydew is
liberated by scales when feeding and

accumulates on  twigs and  needles,
This eventually turns  black, giving
trees an unthrifty appearance,

Control:  Apply a dormant spray
, oF 1db, or 1de, or 14d) in early
spring before buds break, or
during  mid-June when the crawlers

are emerging, with Guthion (1a, or
Ih), ¢ uyl (Sevin) (3a, or 3b) or
Dinzinon (5a, or 5h) or dimethonte

(8) or Malathion (10a, or 10b). Nete:
eg hatch and crawler emer-
are influenced by weather, in-
spect egms under female with a 10x
hand lens and do not apply sprays
until approximately 50 percent of the
eges have hatched.

SPRUCE LEAF TIER

Trees damoged.
are attacked, but Norw
rado blue and red s
ferred.

A variety of spruces
white, Colo-
are pre-

How to identify: The adult moth
has a wing expanse of
dark  bre
black heads
and are %
Full grown larvae often hang suspe
od from the tree by a silken thread.

inch and is

m  in color. Larvee have
e reddish-white bodies

inch long when mature,

Life History: Immature larvae pass
the winter in mined needles webbed
togsther along the twigs. They resume
freding during April, maturing and
pupating about mid-May in the soil at
the base of the tree or in the webbe
masses of needles, Adults appear
ing early June and lay eggs on the
foliage. These hatch in about two
weeks and the larvae mine within and
web needles together until late fall
There is one generation each year.

Type of Injury: The insect mines
out needles, then webs them together
along the twigs. Webbing on small
trees may occur over the entire crown
while on large trees it
chiefly to the Jower branches, The
nests of severed needles tums reddish-
brown giving trees an unhealthy ap-
pearance.

is confined

rol: Apply a spray when the
e actively feeding (late April-




early May or late July), Use azinphos-
methyl (Guthion} (1a, or 1b) or mala-
thion (10a or 10b) or methoxychlor
{122 or 12b) or carbaryl (Sevin) (3a,
or 3b, or 3c, or 3d) or lead arsenate
(

STRAWBERRY ROOT WEEVIL

Trees Damaged: This feeds

on the roots of all pines

How to Identify: Strawberry root
weevil-damaged trees lack fibrous

insect
and spruce.

Strawberry rool weevil grubs, They
are about 1/5 inch long. They do
not have thoracic or abdeminal legs
as do moth caterpillars and sawfly

Worms.

Strawberry root weevil grub damage
te pine seedling roots.

roots, and the root bark is often
stripped. A small, legless, curve-
bodied, cream-white grub with

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

Life History: The strawberry root
weevil eges in the
July and August. Winter is passed
mainly as a small grub, Grub feeding
oecurs during late summer and fall,
and again in the spring. There
one generation a vear,

lavs soil duri

only

Type of Inju This insect destroys
the tree’s fibrous thes
take up sofl water. Hence, strawberry
root weevil-damaged trees look drough-
ty and stunted,

roots

roots;

Control: 1f st
damage is widespres
plantings, treat as follows:

vherry root weevil

1 in nurseries or

. When adult weevils are feeding
in late June or early July, spray entire
trees and the litter beneath them with
chlordane {da, or 4b) or carbaryl (Se-
vin) (3a, or 3b, or 3¢, or 3d),

2. Prior to planting trees, apply
chlordane granules (4c) to the soil in
a 2 foot wide band where the trees
are to be planted. Apply at the rate of
100 pounds of 108 granules per acre
within this
mediately dise in o a
inches,

2 foot wide row and im-

depth of 4

3. Young seedlings can also be pro-
tected by dipping the roots in 0.5%
chlordane emulsion prior to planting
When dipping or planting  dipped
seedlings wear rubber gloves,

THRIPS

Trees Damaged: To date,
Scotch pine has been found infested.
However, they may oceur on other
pines.

anly

How to Identify: The adult is bl
about Ye inch winged

like an alligator.
5 are slightly smaller, lack wings,
and are orange-yellow in color. Both
adults and nymphs are found on buds

wd

Immature

or needles of new growth

Life History: Thrips activity begins
in late April or early May but res
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Strawberry root weevil adults. They
are aboul Y inch long. Mote the
rows of small pits on the wing covers.

highest populations during July and
August, Many overlapping generations
¢ by fall. Hot, dry weather
tributes to rapid thrips buildup, They
overwinter as adults and lay their pale
yellow eggs singly on the
sheaths or in the bud mass arca start-
ing in late May.

-

needle

Type of Injury: Thrips have rasp-
ing-sucking mouthparts, They rasp the
bud or needle tissucs, liberating plant
juices which they suck up. This feed-

og produces brown patches % to &

inch long on the new growth, Heavily
infested trees have distorted, stunted
folinge and eventually die.

Adult thrip on Scotch pine needle.
Mote the area damaged by thrip
feeding [arrow).

Control: Spray when thrips adults

first noted (usually during early
/) with malathion (10a, or 10l

) or

azinon | or 5b) or azinphos-
methyl (Guthion} (1a, or 1b) or Meta-
Systox-R (11) rly detection (before
adults lay eggs during May) and treal-
ment can eliminate repeated  sprays
later in the summer.




WHITE GRUBS OR JUNE
BE o]

Trees Damaged: All pines and
spruce are affected by these insects.

How to Identify: The small tree
roots g: 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 length
from about % to 1% inches.

t mis

vary in

Life Histo June beetles overwin-
ter in the soil either
adults,. In May or June, the adults
come out of the soil, feed on the
leaves of broad-l trees (especially
oak), and lay their eggs in grass sod.
Each egg hatches in 2 or 3 weeks; the
grub  (depending on its kind) lives
from 1 to 5 vears in the soil before
it comes out as an adult,

as grubs or

pe of Injury: White grub root
injury prevents the b
water and nutrients.

look droughty and stunted,

Contral: 1If white grub damage is
widespread n nurseres or plantings,
treat as follows:

1. When adult beetles are feeding
in late June or early July, spray entire
trees and the litter beneath them with
methoxyehlor (12a, or 12b) or carbary]
{Sevin) {3a, or 3b, or 3c, or 3d).

2. Prior to planting trees, apply
chlordane granules {4c) to the soil in a
2 foot wide band where the trees are
to be planted. Apply at the rate of

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

100 pounds of 108 granules per acre
within this 2 foot wide row and im-
mediately dise in to a depth of 4
inches. This treatment can also be ap-
plied if white grubs become estab
lished after seedlings are set.

also be pro-
in 0.5%
Pl

3. Young seedlings cs
tected by dipping the roots
hlord ion prior to p
When dipping or planting dipped
seedlings, wear rubber gloves,

WHITE-PINE W

EEVIL

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

jack,

‘White-pine weevil domage. Mote hole
at point of knife blade.

How to Iden The adult is about
% inch long; it is brownish with white
spols scattered over the body. The
adult mouth parts are formed into a
curved snout about %o inch long. The
grub is curved, white, footless, and
when mature, slightly longer than the
adult. Both the adult and its grub may
be found wnder the bark of damaged
leaders where they feed on the inner
bark. As the adults escape from the
leader, they may also be found in the

bark.

Life History: Pearly-white eggs are
lajd in small punctures made by the
female leader bark. The voung
grub (hatching from the egg) feeds on
the inner bark. By August, the grub
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Lo
White-pine weevil grub damage to
bark of leader,

o ALl

is fully grown. It then pupates and
the adult leaves the tree about 2
weeks later through a small opening
in the bark.

The white-pine weevil overwinters
as an adult in ground litter. Tt be-
comes active when air temperatures
reach about 50°F. for several days,
usually sometime during the last 2
weeks of April in Michigan.

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

Control: When white pine weevil
damage is light, infested terminals
can be cut and bumed before July 15.

White pine leader killed by white-
pine weevil grubs.




By pruning, the top whorl of branches
on lateral can be selected to assumed
apical dominance and form a new
leader. Under heavy white pine weevil
infestation, it may be necess:
treat individual leaders. Sp
tire leader to the point of run-off dur-
ing mid-April. Use lindane (9¢) or
BHC (2¢) or lead orsenate (8b) or
methoxychlor (12e).

ZIMMERMAN PINE MOTH

Trees Damaged: Austrian, Scotch,
jack, white and red pines are injured.
How to Identify: The adult Z
merman pine moth may have a front
g span of one and a half inches.
wings are dark gray with nar-

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

active and normally have bored into
the inner bark .mt] mpwaod by about

egular, red lines front to back,
The hind wings are light-k A
The eggs 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 % when  Ffully
grown, The head is dark brown and
the body dotted with small, dark
spots. The body may be brown, pink-
ish-brown  or  greenish-brown. The
pupa like the larva is about % inch
but light to dark brown in color.

Zimmerman pine math larva amidst
mass of pitch.

Life History: The eggs are laid in
wounds and bark crevices, normally
between August 5 and 25 v hatch
in 8 to 10 s and the young larvae
overwinter in hibernacula (nests) under
bark scales. In the spring they become

April 20, Som July 15
and August 20 the larvae become ma-
ture and pupate in a feeding tunnel
beneath the thin outer bark, The Ffirst
moths come from the pupa cases
about August T and continue through-
out the rest of the month.

Type of Injury: Damage varies on
different species of pines. For exam-
ple, on forest-grown jack pine, feed-
ing takes place in wounds produced
by pine-oak rust. Young red pines may
have leaders tunneled by the larvae;
larger trees may have “flat tops™ due

age Michigan Christmas trees, These
are:

Pine webworm: This rpillar in-
fests red, white, and jack pine. When
mature, it is % inch Jong, and yellow-
ish-brown  with two  brown  stripes
down each 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 first

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 gray-green, black-
headed, and when mature, %
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 with malathion (10a,
or 10b) or azinphosmethyl (Guthion)
(la, or 1b) or Meta-Systox-R (11) or
carbaryl (Sevin) (3a, or 3b, or 3¢, or
3d) when egg hatch is complete and
larvae are active (in June or July)

Rhyacionia adana (moth): This in-
sect is closely related to the European
pine shoot moth, While the two in-
sects resemble each other closely, they
nevertheless, have different feeding
and life-cycle habits. For differences,

to leader injury, On Chri: trees,
mainly Scotch and Austrian  pines,
damage can occur any » on the

n 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 pine moth control: trichlorfon
(Dylox) (16) or endosulfan (Thiodan)
(7e or 7d) or BHC (2a, with the rate
increased to 8 pounds, or 2b, with
the rate increased to 2 quarts),

OTHER INSECTS

Besides the insects already listed,

several others mav or may not dam-
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the g on R. adana
with the section on European pine
shoot moth.

R. adang passes the winter as a
pupa attached to the root-collar just
beneath the soil surface. The math
emerges about mid-April when the
temperature reaches 50 degrees F. Not
teo 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 egps were lid. In early
June they leave the old needles and
eat at the base of needles on new
shoots,

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

Control: Apply a methoxychlor (12¢,
or 12d) or dimethoate (Cygon) (6)




spray in mid-April. It may be neces-
sary to repeat this spray in late May
or carly June 3
are heavily infested.

n instances where tre

Note: No research has been done in
Michigan to set the
ply the treatments. These timing sug-
gestions are based on available re-
search information,

exact tme to ap-

Tortricids (moths): Two tortricids
have already been  discussed — Jack-
pine budworm and pine tube moth.

Two others are Tortrix allenfana and

Tortrix pallorana,

These latter moths are very similar
*h other in habits and
. The following life history
are for T. pallorana. It has two broods
A year adults present in late
June and again in August. The larvae
of the second brood overwinters as
partially grown worms in hibernaculs
(nests) on alfalfa and clocer.

with

Mature larvae are about 1 inch
long and a uniform light-or-vellowish
green, Only the last two instars (an
d between molts) of
d on conifers, nor-
and June. They tie

instar is the per
the fi brood fe
lly during &
the shoots of a single branch together
and feed in this enclosed area,

Control: Follow the instructions for
jack-pine budworm or pine tube moth.

For good insect and mite control,
you must know how to use insecti-
cides and miticides (chemicals) ef-
fectively, Most inse ides and
miticides are available in several di-
ferent formulations, Each formula-
tion has its own use for Christmas
tree inscct and mite control,

This insecticide and miticide in-
formation is divided into two parts,
The first discusses the forms (formu-
lations) in which you can use the
various insceticides and miticides.

Nantucket Pine Tip Moth: The wing
expanse of the moth is about
Its body is reddish-brown with
gray markings on the wings.
Hrown x

Full
larvae are about % inch with
vellowish to light brown bodies, The

head and thoracic shield are dark

Brown.

The circular, flattened, ond light-
vellow eggs are usually laid on shoots,
buds, or needles. Upon hatching, the
larvae normally feed on new shoots
near the base of needles. A protective
web is spun over the feeding
later these become covered with pitch,
As the larvae mature, they bore either
into buds o the succulent growth
near the tip of the shoots. Here they
finish their growth, pupate, and over-
winter in this stage.

Control: This moth is pre
minor importance in Michi
should this insect require con-
trol, an azinphosmethyl (Guthion) (1a,
or 1b) spray applied in late June or
carly July will give good results,

sently of
How

over,

OTHER TROUBLES
Frost Damage: In early spring, buds
and new growth turn white or yel-

lowish-white. The needles on these are
crisp and dry.

SECTION 1l

INSECTICIDES

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 included in this
second part are the WARNINGS
on the use of cach insecticide and
miticide.

20

Frost domoge te young buds.

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

Sapsucker: The vellow-bellied Sap-
sucker feeds on the sap and cambi
of Christmas trees. It mokes round
holes in the bark, penetrating to the
cambium layer. The mec 1 dam-
age causes the trees to bleed, form-
ing gums on the bark, The damaged
bark also permits diseases and insects
to enter the tree.

Occasionally  twigs and
re cut from Christ trees.
This v be the work of squirrels.
Perhaps the best evidence of this kind
of damage is the teeth marks on the
dismembered twig or branch.

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 those insects against which
they are effective. Dusts generally
are less effective than either wetta-
ble powders or emulsions becanse
they have poorer weathering quali-




ties and do not give the same cov-
erage as sprays, Dust applications

are difficult to control and often
result in undesimble drift. DUS
ARE NOT RECOMMENDED

FOR CHRISTMAS TR
CONTROL

E INS

T

B. Er
These insecticides are liguids,
They must be mived with water,
turning it milky. Emulsions «
ally more toxic to plants than either

ilsions

usu-

wettable powders or dusts. Hence,
use them strictly
directions,

cording to

Emulsions in concentrated form
are dangerous if spilled on clothing
and 1. Wash with soap and wa-
ter immediately after spilling on the
skin. Change elothin

C. Wettable Powders

insecticides are similar to
{See paragraph A above.)
s contain, however, a higher
age of chemical than do
For some insect control pur-
poses, wettable powders are used as
bought instead of dusts, However,
wettable powders are more often
mixed with water and applied as

be used in dilute or concentrate
sprays although emulsions are more
suited for use in concentrate sprays.
Avaid 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.  Oil solutions  which  re-
semble emulsions in the concen-
trated form generally do not mix

wil

with ter and if applied alone
could injure trees,

sprays. Wettable powders can either

WARNINGS

Avoid heavy application to tender

especially when nsing

Use only ehlordane granules for soil
insects.

rople with sinus trouble may find
lindane and BHC

ing

specially annoy-

Always read the label before using
sprays or dusts. Note wamings and

cautions each time before opening
the container

Keep sprays and dusts out of the

reach of children, pets, and
sponsible people. Pesticides should

When directed on the label, wear

protective elothing and masks,

Do not spill sprays or dusts on the
clothing. If they are
remove contaminated clothing im-
mediately and wash vourself thor-
oughly.

skin «

Wash hands and face and change
to clean elothing after spraying or
dusting. Also wash clothing each
day before re-use.

® Cover food and water containers
when treating around  livestock or
pet aveas. Do not contaminate fish-

ponds,

be stored outside the home and @ Use separate equipment for apply-
away from food and feed, ing hormoue-type herbicides in or-
. der to avoid accidental injury to
® Alw. sprays and dusts in susceptible plants,
original con and keep them
tightly closed, Never keep them in ® Always dispose of empty containers
wvthing but the original container. so that they canmot harm humans,
animals, or valuable plants,
® Never ke while sprs or T
. ! ® Observe label directions and cau-
dusting 3 3 ; .
tions to keep residues off edible
® Avoid inhaling sprays or  dusts, plants,




INSECTICIIY

AND MITICIDES

les and miticides
nd mite control problems follow:

Descriptions, formulations and rates of application of insectic
suggested for various insec

CGuthion Amount per 100

motnt per
HION): No. Formulations® Gallons of Water

lon of Water

1. Azinphosmethyl (GU
This is an organo phosphate ch

of moderate to high toxicity with la | 50 percent wettable powder 1 pound 1 tablespoon
good residual properties. 1t has broad 1b | 22 percent emulsion 1 quart 2 teaspoons
spectrum  activity and is particularly =

effec agninst scale crawlers, shoot lc | 50 percent wettable powder 1% pounds 1% teaspoons
and tip moths, most aphids and

thrigs: 1d | 22 percent evlsion 2 quarts 4 teaspoons

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

on trees, '

You can buy BHC in three forms for us he following table
lists its common formulations:
Benzene  hexachloride  (BHC):

This material is a chlorinated-hydro-

Amounts per 100 | Amount per

carbon and is closely related to lin- g, BHC formulations® gallons of water | gallon of water

dane. BHC is not widely used as an | | |

insecticide on fruits and vegetables o, | 1o porcent wettable powder® 4 pounds*® 4 tablespoons

because it may cause an off flavor N : | |

{chemical taste) in these prufimrs. 2b | Emulsifiable concentrate 1 quart** 2 teaspoons

However, this taste problem is ab- containing 2 pounds of

sent in Christmas trees. The chem- chemical per gallan

ical can be substituted freely for lin- = L =

dane; however the dosage will be «USE ONLY AS SUGGESTED, SEESECTION IL

different. **This amount Is for uwe In dilute spray. Head Section IV for Information on the use of
nmeetiel in bl
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3 (Carbaryl} SE

ticide is a carbama

N: This insec-
te insccticide with
good residual properties. Tt is avail-
able in various formulations. The
following table lists its common
formulations for treating tree folinge:

Sevin Amount Per 100 Amount Per
No. Formulations Callons of Water Gallon of Water
Ju | 50% Wettable Powder

2 pounds® 2 tablespoons
b | 508 Wettable Powder 1.4 pounds® :

3-4 tablespoons
3¢ | 4 Flowable 2 teaspoons

3d | 85% Wettable Powder

1% pounds® 1% tablespoons

Tl S

IV for infare

Chlordane:
hydrocarbon  used
weevil and grub control,
only insectivide

his s a chlorin-
ated solely  for
It is the
ngggested for soil in-
sect control in Christmos tree '|||.||||.
ings.

da 40 percent wettable powder

4b | T2 percent emulsion

No.

Chlordane is available in the following forms for treating foliage:

Chlordane

Amount per 100
formulations®

Amount per
gallons of water

gallon of water

2% pounds*®

tablespoons

1% pints®** 1% teaspoons

Y AS SUGGESTED FOR EACH INSECT

for use In dilute spray, flead Sec
& mist-blawer

8
on IV

SECTION 11

for inform

an the use of

Chlordane formulations for soil treatment:

Chlordane formulations® Amount per acre

ie 10 perce

granules

100 pos

} FOR EACH INSECT, SEE SECT
polylng chlordane to the soll surfnce,

SUSE ONLY A
Neter lmm

TTION 11
disc It 4 Inches deep.




5- Dinzing

phosphate chemical of moderate toxi-
city with broad spectrum activity
against most insects except beetles.

This is

an organo

"

Dinzinon

Nao, Tormulations®
S0 | 50 percent wettable powder
Eh 48 percent emnulsion

SURE ONLY

A8 BUGHESTED FOR EACH INSE

wmt per 100

Amount per
ons of waler

gallon of water

pound 1 tahlespoon

pint

cthoate (Cygon): This is
c organo phosphate chen
cal of moderate toxicity. It
ticularly efective agai

n
sects such as scales and aphids,

Amount per 100

Amount per
gallons of water

Gallon of water

apoon

1 Endosulfan (Thiodan): This is

chlorinated  hydroces
erate to high toxi It has good
residual properties and is extremely
effective against aphids and certain
borers.

bon of mod

dan

Formulations®

50 percent wettable powder

S0 percent wettahle powder

T
No.
Ta
Th | 20 percent emulsion
7d | 24 percent ex

SUSE ONLY A% SU

ESTED FOR EACH

Amount per
Gallons of water

Amount per
Gallon of water

1 pound 1 tabl

Spoon
1 aquart 3 teaspoons

1% pounds 1% tablespoons

1% quarts 3 teaspoons

SECT, SEE




Lead Arsenate: This insecticide

i st o only used stoma Amount per 100 Amount per
is the most commonly stomach o Ingredients® gallons of water | gallon of water
poison for chewing insects because i

it is effecti nd causes less injury 8a | Lead arsenate {100 percent | 8 pounds®® 3 tablespoons
to plants than other kinds of ars wedtnble powder)

fcals. Lead arsenate is a powder, It is Summer oil or 1 quart 2 tablespoons

" % o
used in water as a suspension spray Milk Snsss i e
or mixed with a diluent (filler) for

use as a dust,

8b | Lead arsenate { 100 percent i % pound

4 fluid ounces

wettable powder )
Lead arsenal ay sed @ . Baolled linseed oil t
te may be used alone e

at the mate of 3 pounds to 100 gal- Commerchal spaedir-ickar
lons of water. However, it will be
more effective if used pecording to
the suggestions given in Ba in the
following table. Formula 8b in this
same table is for control of white-
pine weevil only. (Spray the leader.)

LUSE ONLY AS SUG

mount in for

STED FOR EACH INSECT, SEE SECTION 11,
speny. Hend § V for Informatlon an the ue of

You can buy lindane in three forms for use on trees. The following
nb]e I:sls its common formulations:

is n 7 T TR R =
3 i B PR Lindane Amount per 1040 Amount per
Cilly reuted 1o BHC. vt opor 0| tormustons® ol e | B e
used as an ticide on 94 | 25 percent w:-ll,uhlr- pmuier 14 pounds*® 1% tablespoons
fruits and vegetables because it may ~— —— —
. cause an off-flavor (chemical taste) in b | 20 percent emulsion 1 pine** 1 tenspoon
those products. However, we do not T - p
have this taste problem when using Se | 20 percent enmulsion 2% gallons 3 tablespoons

it on Christmas trees, *USE ONLY AS SUGGESTED FOR EACH INSECT, SEE SECTION 11,

**This amount Ia for use in dilute spray. Rend Sectlo for Informat)
-l

on the e of

ower.
i Apray is -«purlllh‘ desirable for control of all kinds of leaf miners
rnamastal, and Christmas trees.

n is available in two different formulation
g table:

Io 15 given in the
Malathion: This is a phos-  follow

type insecticide related to para-

Malathion Amount per 100 Amount per
lllmn. TEPP and athe o similar ma- No. Focmulations® gallons of water gallon of water
terials. Malathion is different from L —
parathion and TEPP in at least one 10 | 50 percent emulsion 1% pints®* 1% teaspoons

important  respect. It is NOT as

DANGEROUS TO USE at THE 10 | 25 percent wettable powder o 3 pounds®® 3 tablespoons
TIME OF APPLICATION AS i T e
PARATHION or TEPP, It must be T QLT A8, SUG M, MER: ERITION I,

ED FOR EACH INSECT OR MI

**This smount ks for spray, Tead Bection IV

kept in mind, however, that no mat-  insecticide concentrate In &
ter how safe a material may seem to

be, it can be dangerous if used im-

properly.

nformation the use of

. Malathion is listed for control of numerous insects in this bulletin. It is espe hids and mites
‘Whether use it in one form or another will depend greatly on the type of spraying or (lmmu, equipment you have,
For the most part, however, sprays tend to be better than dusts for treating Christmas trees.

a5




ll- Meta Systox-R: This is an or-
gano phosphate insecticide with good
systemic properties. It is particularly
effective against aphids and other
plant-sucking insects.

Meta Systox-R Amount per 100
No. formulation CGallons of water
11 | 25 percent emulsion 1% pints

SUSE ONLY AS SUGGESTED FOIL EACH INSECT, SE

Amount per
Callon of water

l'x leasponns

TION 1L

12. Methoxychlor: This is a chl

ated hydre

arbon of low toxicity to

n and animals, Tt is similar in ac-
tion to DDT but does not have the
same long residual propertics, Meth-
oxychlor, while relatively non-toxic to
birds and other wildlife, is extremely
toxic to fis

Methoxychlar Amount per 100

No, formulations® lons of water
12a -;p--ru-lnt wettable powder 3 pounds

12b | 25 pereent emulsion 3 epuurts

12¢ | 50 percent wettable powder '

12d | 25 percent emulsion 1 g..ll.-m

120 | 25 percent cmul T 8 gallons

SUSE ONLY AS SUGGESTED FOR EACH INEECT.

Amount per
Gallon of waler

3 tahlespoons

1 tablespoans
B teaspoons

& tablespoons

BEE EECTION 11

13. Miticides: There are
miticides and ovicides available that
will adequately control mites on
pines, Miticides control active
whereas ovicides kill the eggs.
controlling  both  active
eges choose a material
control both stages, or com-
bination of a miticide (acaricide) and

and
fch will
use a

Amount Per 104

Formulation

Gallons of Water

Amount Per
Gallon of \\':Ic.r

Aramite® 1

an ovicide. Note: Ce {mist
blower) appl miticides is
not recommended,

ion of

Note: Morestan o injure pines if
applied in combination with an oil
spray, or preceding or following an
oil spray.

Ovex may cause skin irritation if it

comes in contact with the hands,
face, and body.
Avoid getting Aramite in the eyes.

5 porcent wettable powder pounds
Aramite® 25 percent mmlm-n 1 pint
('hlorulx-nxll.llcf "'? pl‘nrnt wettahl ln- i 1% pounds
Chlorobenzilatel 25 percent emulsion -1 quart
enite® 50 percent wettable powder 2 pounds
nite® 25 percent emulsion = 1% pints

2 tablespoons

1 teaspoon

1% tablespoons

2 teaspoons

a

blespoons

1% teaspoons

kn-lllnnel 185 percent wettable powder 2 pounds

2 tablespoons

k- Ithanet 18.5 percent emulsion 1 quart 2 teaspoons
Morestan®{ "‘i peu:-m_ul wettable powder %-1 pound %-1 tablespoon
Ovex® 50 percent wottable poveder 8 pounds 2 tablespoons
Tedion® 25 percent wottable powder 1 paund 1 tablespoon
Tedion® IO_IK‘IK‘I“ emulsion 1 quart 2.14-.1qmom

fclde
ricile

effective ngainst e,
sffective mgaln

Note: *—ov!
t

ne » mites.

Where control of both ae itea and eggs s deslred, n combinatis
ovielde or & chembeal which
tive mgminst Insects.

of an sear
Voth stages 15 recommended. Miticides are geaerally not eflece




14, 0ils and Other Dormant
Sprays: Apply before buds break
the spring, after danger of freezi
nights has passed and when the tem
perature is above 40°F. Follow all
label instructions, ally, dormant
sprays most effective when ap-
plied late in the dormant season.

No.

lda

14b

any types of olls are aval

Formulations
Dormant oil®

taining 2% ethion

Dormant ol *

Lime Sulfur suspension

Dinitro’s {DN's) slurry

Dinitro’s (DN's} Powder

and

However,

re [
]AIH‘{ 18

M. Tharefore,
not u.\x lM uniform coverngs of
npaness maples, b

Amount per

100
Gallons of Water

narrow et
Saybolt ’hl are preferred. These are sold
. ..-v recommended that

a

W

gl

gallons

gallans
gallon

pounds

varaffinie, superior olls of 60 u.
]

Amount per
Gallon of Water

5 tablespoons
5 tablepoons
1 pint

8§ teaspoons

4 tablespoons

trade ma
s e com
oM
T

y enuse

. booch, walnut, hickery er
il will remove the bloom from blue sproce but will

15. Phosphamidon: This is an or-
gano phosphate chemical of high
toxicity which kills by systemic and
contact action.

No.

*USE ONLY AS SUGE

ospabia
Formulat

49 percent emilsion

Amount per 104
Gallons of water

TED FOR BACH INSECT.

1 pint

Amount per
Gallon of water

1 teaspoon

SEE SECTION 1

16 Trichlorfon (Dylox):

ur:t,.mca phosphate of moderate toxie-
It has specific activity against
lepidoptera and diptera but has litthe
effect on aphids and mites,

SUSE ONLY AS SUGC

formulation®

B0 percent wettable powdcr

at

Gallons of water

STED FOR EACH INSECT

pounds

Amount per
Gallon of water

1% tablespoons

BEE SECTION 11




Choose 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
se this sprayer has
1 for

large acreage spra;
sprayer when you use wettable
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 spray
has limited size, it is not pract
for large acreage spraying. Tk
knapsack sprayer must have a built-
in agitator for successful operation
especially when wettable powder in-
secticide is used.

Power Sprayer:

The power-driven hydraulic
sprayer (it uses large amounts of
water) is suitable for treating large
acreages. Bec s 8
pounds a gallon, a loaded sprayer
is normally | v than a loaded
duster, Thi nit the sprayer’s
use on rough or sloping soils, A

sprayer is satisfactory for
cnnh'nl of all Christmas tree insects.

SECTION IV

EQUIPMENT

Mist-Blower: {Also referred to as
nir-blast)

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 use 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 against most mse(‘ts
1 ing Chri trees,

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
25 percent Methoxychlor emulsion
are put into 100 gallons of water
to make a regular (dilute) spray,
then 1% gallons (6 quarts) of this
same material in 100 gallons of
water make X concentrate spray;
24 s:.\ILum (9 quarts) make a 3X
and 3 gallons make a 4X

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 avoid extra
hauling of water and compaction of
soil. For example: Suppose 3 quarts
nf 5 percent Methoxychlor emul-

are d in each 100 gallons
u[ hydraulic (dilute) spray, (This
is the standard dosage for hydmulic
spray when controlling  anomala

28

beetles, aphids, budworms, and
sawflies but not for European pine
shoot moth which requires a higher
dosage of Methoxychlor,) Then 30
gallons of a 2X concentrate spray
would apply the desired 3 quarts
of 25 percent Methoxychlor emul-
sion, A 3X concentrate would take
33 gallons, and a 4X concentrate
s would take 25 gallons for the
required 3 quarts of 25 perc
Methoxychlor  emulsion.  Becanse
European pine shoot moth control
takes a larger amount {dosage) of
Methoxychlor than other Chris
tree insects, concentrate sprays for
shoot moth control are figured as
follows:

Strength |y viunt of inseeticide per
Mixture | 100 gallons of water
Dilute 1 gal. 258 Methoxychbor enulsion
X ....| 2 gal 25% Methoxychlor emulsion
3X ....| 3 gal 255 Methosychlor emulsion
4X* 4 gal. 25% Methoxychlor emulsion
53X ... 8 gal 25% Methogychlor emubsion
6X ... |6 gal, 25% Methoxychlor emulsion
TX ....| 7 gl 25% Methoxychlor emulsion
X ....|8 gl 25% Methoxyehlor emulsion

* A X concentrate spray Is the least amount
you shoald use for Europesn pine shoot moth
eontrol.

Remember that using a mist-
blower or air-blast (concentrate)
spray does not change the need for
careful, therough, and timely spray-
ing. Effective protection of Christ-
mas trees against insects requires
thorough 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,

Helicopters:
Helicopters are usually better
than airplanes for applying insecti-

cides for control of Christmas tree
insects. Their slow hovering motion
makes it possible to apply treat-
ments more uniformly and in
amounts closer to dosage require-
ments.

NOTE: Both helicopter and air-
plane application of insecticides has

proven effective in controlling saw-
flies, anomala beetle, jock pine bud-
worm, white pine weevil and spit-
tlebugs. Applicat by aircraft is
done with less total chemical in a
shorter period of time than with
ground equipment, However, not
all pests are as 1.1:.i|3' controlled.
Helicopter Im given better results
than fixed wing aire mft for control-
ling the erawling stage of scale
sects and certain aphids, Such in-
sects require high gallonage appli-
cations, (5 to 10 gallons per acre)

n-

applied once along and once across
the rows, in order to achieve the
desired coverage. Even under such
procedures the coverage of internal
portions of trees by helicopter can-

not compare with a properly ap-
plied spray  with  ground-based
equipment, Control of pine root
collar weevil, Zimmerman pine

moth, mites, pales weevil, Enropean
pine shoot moth or pine shoot borer
yet to be demonstrated by
her fixed wing aireraft or heli-
copter application.

-

MICHIGAN POISON CONTROL CENTERS

In Case of Poisoning

1. Call your physiclan. Nore To
pirvsician: The table below lists Poison
Control Centers in Michigan which can
furnish specific information including
antidotes, for various trade and com-
mon named poisons. Services of the
Centers are intended mainly for Medi-
cal Doctors. However, offices remain
open 24 hours a day and can give
emergency poison  treatment  advice
over the phane.

2. For poisons spilled on the skin:
Wash th hly with large
of soap and warm water. Particles in
the eyes may be removed by thorough

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

3. For poisons that have been in-
haled: Place the patient in the apen
Give atropine as directed above if
a phosphate material is responsible.
Ad artificial i when

ail

a demulcent such as raw egg white
mixed with water,

5. When the physician arrives, be
may inject Mo to Yo of a grain of
atropine sulfate at hourly intervals for
phosphate materinls, or phenobarbital
for chlorinated hydrecarbon chemic

?\'( )'I'

5.

A new antidute, eipcﬂ'ﬁu for

necessary.

4. For poisons that have been swal-
lwed, induce vomiting as soon as pos-
sible. To do this, gently stroke the in-
side of the throat and/or give an
emetic such as warm salt water (1
tablespoon in a glass of water), Re-
peat until the vomit fluid is elear, Af
the stomach has been emptied, give

City City
ADRIAN BAY CITY DETROIT
Polson Control Center Control Canter Falson Control 4
Emma L. Bixby Houpltal Children's Hoapit

iveraido Avenae 4

M.Tn

A Centor®
Hospital
45104

af
Georgs 1. Lowrey, M.D.
BAD AXE
Polson Control Center
Hubbard Memorinl

Hospltal

428 E Irwin St. 48418

CO 9-6444

Allca J. Shosmaker, LT, Dir.
Roy Guttel, M.D.

COLDWATER
Falson Contrel Center
H

BATTLE CREEK

(Chist Pharmactut)

Offien

! nn~1 Hospltal
)|

Polson Tmlmru. Cen

TWinbrook 3-855:
{Emergency Foom
Floor Supervisor)

St. Antoine
32-1000
Thmdm Meyer, l‘lmmw at Paul V. Wooley, Jr.,

Regine Arorow,

mathle

oapital
--||.u—.|.= 45706

Heglstrar's Office
Kiofor

ot P. Bocker,
John Moses, M.D,
(Medieal Advisor)

Ave

n03s
Iaxwllrw 05100

Wim. B. Hennmser,
Pharmaclst

Heffelfinger,
82350

M.,

M.D,
Folson Information Center

wapdtnl
lor Avense 4202

bE

Trontment Center
Enmb\xn General Hosplial
45205

is o
t|mluﬁ for emergency treatment  of
hosph This
(':I]]f‘d PAM (protopam chloride
pralidoxime) can be injected intraven-
ously by doctors or prescribed in tablet
form. In several instances persons poi-
soned by phosphate chemicals have
responded to PAM when atropine
failed to give desired results,

or

city
ELOISE

D . duCastro, 3.0,

Contral Center
Hurlay Hoapltal

fth Ave. & Diegole 48502
Codnr 24161
Douglas L.

an, R.Fh.

GRAND RAPIDS
Polson Control Center
Hlodgett Memorl

Wealthy,

. Foxworthy,
Contrel Center

rh.

Chilef




City
Palso
!

Control Conter

1. Johnsan, D0,
nberg, WP,

William Adrian, Pharm,

Palson “Treatment Center

e Trestmunt Coster
gham Medienl
1 W. @
4BE-8L41
JACKSON Tobart €, Combs, M.D,

LINCOLN PARK
Polson Control Cente

r Drive Hospitsl

b Outer Drive 48146

Poison Treatment Center®

Exhan Stone, M.DL

KALAMAZOO
Polsan Costrol Center MARGUETTE
Polion Information Center

i
Norman Matthews, M.D.

MIDLAND
Palsor Coetrol Cester

Hoapital
Orehnrd Drive 45641

imest Center
Heapital of Monros

art Road 468161
‘ojnck, Pharmacist

PETOSKEY
Foison  Control Center
Little Traverss Hesnltn]
e ¢ 8770

Diamand

Jumes M, Stumm, R.Ph,
PONTIAC
Poison Contrsl Center

Bt Joweph Mercy Hospital
000 Weodward Ave, (B0ES
RS

Robert J. Mason, M.In.

PORT HURON
Folson Control Center
Merey Mespital
2601 Electric Ave, 48060
Yukon B-0631
Robert Luge, M.D.

BAGINAW
Polson Control Center
E al Haspital
N. Harrison Rd. 48802
7683411
W, . Mason, M.D., Chalr,

Polson Treatmant Center

Wabiber, I00., Chalr
Chicky, D0,
Adnmms,

City
‘HA‘}‘IL!I l !\‘ 3

BA7-6140

WAYNE
Polson Treatment Center
Annapolis Heaplta]
28185 Annapolis 48184
PA 2-4400
House Physielan on duty

YPSILANTI

Polson Treatment Cester
Beyer Mamorial Hospital
28 8o, Prospect 48197
HU 26500
Gust Petropobous, M.I%

® Facillties available for determining
holinesterase lovels In blood sam-

than is given in this bulletin.

OTHER REFERENCES

You can get more information on the control of insects affecting Christmas trees

You can buy bulletins and leaflets on certain problems from the Superintendent
of Documents, Washington 25, D.C. Bulletins and mimeographed materials are avail-
able at the Bulletin Office, Michigan State University, Box 231, East Lansing, Michi-
gan. Single copies of most of this material are free. Your county agricultural agent also
has literature from Michigan State University and the federal government.
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