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This manual was -prepared to aidnféresters study for certification as .
pesticide applicators. The manual was <developed& by Drs. R. B. Heiligmann,
Mr. Koelling, ahd M. J. Wallerscheidt of the Department of Forestry; .
Dr. F.,Laemmlénﬁ Department of Botany and Plant Pathology; and Dr. K, Kennedy,
Department of Entomology of Michigan State University.- A portion of this .
manual’ was extracted from a draft copy of a fedé;al forest pesticide Egnual.
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A list of self-help questions and’ instructions for completing the qﬁés QS
g§re at the end of each section. If you encounter difficulties in using the
.manual, pleasg consult your county agricultural éx;?psion'agent or rgpresentativ
of the Michigan Department of Agriculture for assiztance.
. . S . . o
. oy
Some suggestions on s%udying the %andal'are:

.
.

\

l. Find a‘placesand time fordftudy where §ou\will not be‘}istuibed.

2. Read the entire manual-thyough once to understand theé .scope and form of,
,presentatigg of the material. =~ =~ ..f :

'3. Then studéy% e section of the manual at a time. You may want to underline
* important ‘points in fhe %manual or pkke written notes as you study the
section. : e ‘ { ’ \ :

»

4. Answer, in writing, the Seif-help questions at the end of each section.
Instructions on hoy/to use the self-help questions, in your: study are included
with the questions. These questions are intended to aid.you in your study
and to help you evaluate your knowledge of the subject. As such, they are
an important part of your study. o . ’ =

5. Reread the;gﬁtire manual once again when you have finished studying all
~of its nipé sections. Review with care any sections that you feel you do’
not fully understand. ' '

’_This ﬁénual is intended to help ybdu use pesticides effectively and safely
when they’ are needed. .We hope that you will revfew it occasionally to keep the

materiql/fresh\in your mind-\ |
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L - INTRODUCTION S ey
. &;\ . AR

' . ¢
. o _ \
Forestry is a broad discipline, be1ng deflned as "the art, science, and

-

'Egactlce of manag1ng and us15§ for human benef1t tHose resources which occur

on and in assoc1atlon w1th trees and/or forest land This def1n1tlon\}nfers

many products of the forest. intluding wood, water, wildlife, .forage, recreatlon,
aesthetics. " The mamagement of the. forest to obtain thes2 resources or values

includes determlnlng,fpr wh1ch resources or values to manage and the’ act vities
which will prov1de them 1ncluding 1nventory, t1mber cutt1ng for harvesting and/or.

the manlpulatlon of stand density, spec19s composltlon and[or quality; ‘forest

_Testabllshment (e.g.y site preparatlon, tree plantlng, seeding, etc.); forest

O
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protectlon. Properly’ used, pest1c1des ‘can be extremely useful in ach1ev1ng
many for/st management gc als 1nclud1ng “the control of 1n3urlous 1nsect§ or
diseases, the control of undesirable weed competltlon around newly established

seedllngs, ‘the elimination of undeskfable woody Veaetation,. and thg,control

1nclud1ng repellency, o<:yert€£rate pests.

’

The importance of pests and Dest management 1s not the same /however, for

all forestry ‘applications. To 1llustrate, control<of a nu1sance¥type pest

‘such as spring cankerworm 1s)obv1qusly more- critical in a heavily used forest
c;mpground than in an 1ndUstr1ally owned ‘tract where wood production. is. theglnmw_"”
pr1nc1pal product.» Slmilarly; control ‘of nonfatal needle. blight or tw1g

"cankers is mote crltrcal in a Christmas tree plantation where quality follage

is essentlal than in a “pine plantatlon where natural prun;ng, particularly of

the lower branches, 1s des1rable On the other hand, severe desﬁructlve pest
outbreaks can destroy’ many years %f forest growtp and the application. of

pest1c1des to land managed prlmarlly for t1mber prodzctdon may be necessary

under certa1n condltlons Thus, there are few firm rules regard1ng the use of

pesticide ma er1al£‘1n the practlce of forestry. Rather, qﬁch situation must

be cons1deyed 1ndependent of other operatlons, and dechions,regardlng the use

L
‘'of chefmical mater1als.made in accordance w1th local needs.
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- he have inferred in the above discussion some concern regarding the economics
 6f'pesticide application in‘fo;e§$ry. To ;estate this point, there are some
situations where the use of pesticides might appear desixable, but is un-
economical con51de§zng the cost and relatively low unit value of the final
product. This is especially true in forest situations where low value‘p*oducts
such as pulpwood or pallet’ stock are being produced. Forest stands of ‘this type
can afford few.if any intehsive pesticide applications. However, a forest of
the same composition being used for recreational purpases might support such a
treatment due-to the higher value product being produced. 1In a similar *situation
pésticide appfgcations to individ#g}\QEpamental trees, or to windbreaks, L™
Christmas tree plantations, shelterbelté, in parks, greénbelts, efc., frequently

must bBe made, irrespective of the value of these trees for wood production. ..
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. PRfNCIPAL FOREST TYPES IN MICHIGAN ‘ o

"

The s01ls, cllmate and topography of M1ch1gan are quite wislable, nd this
variation is reflected in the several different types of forest present/ in the
state. Nine differing forest types or assqgciations have been recognized.

Within “each association the same principal Bpecies will be found, alth-ugh'the

amount (percentage) of a given species within the association may vary from one
e . .
location to another. -
A~
To facilitate discussion of pest problems and pesticide appllcatlons“ we

will conéidgr the major forest types present in the state. W1th1n eéch type ﬂ

[

certain pest situations. can be expected..

ot

“Northern Hardwoods ' P 8

. (. ' ”c’

Th1s forest association is predom1nantly sugar»maple with varylng quantltles
of beech, elm and basswood. In southern Michigany red oak, wh1te ash and -

scattered yellow poplar and walnut are found. Farther north and in western

Michigan, hemlock and yellow birph appear.

'
»

There are nearly 1.6 million acres of northern hardwoods in, the’ Lower
S ]

Peninsula of M1ch1gan,'most of which are second-growth stanas. Two-thirds of .

this acreade is in the northern half of the Lower Pen1nsula.
R ‘ ' o : [
~ % R - ‘t”' , . )
The northern hardwoods-constitute an important\'commercial forest group. v

Sawlogs are -the most important product prd&gced Sugar maple is not only

valuable for sawlogs and veneer, but also for maple syrup Michidan ranks third

among the states in number of sugar maple trees tapped and fourth 1n production

L b

of maple syrup. The dthigﬂtree species associated w1th the northern hardwood .
ommercially for lumber purposes and pulpwood.

group are also important

The most acute problems for this type of forest in farmland and adjacent -
woodlands are caused by gra21ng "'Whe¢n combined, w&;h 1nd1scr1m1nate cutting,

gra21ng eventually results in a preponderance of undeslra?;eltree spec1es, under-

stbchlng, and soil deterloratlon. -In some greas of the thern part. qf the
Lower Pen1n3ula, deer brows1ng,1s a serious problem prevent1ng or retard1ng the

development of des1rable spec1es 1nto sapling and pole slzes. {

¢ a
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Sugar maple is a 1arge tree often reaching a height of 60 to 100 feet w1th
a trunk dlameeer of 2 to 4 feet In forests it develops a clean trunkAto a

.good height whlle open grown trees form a dense, .round-topped érown. The/.

1eaves are opposite, slmple, 3 to 5 1nches ‘long and broad usually flVe 1obed

the lobes Sp%;lngry waVy toothed. They arée thin and fg{t; opaque, dark ‘green
#

‘above\ paler beneath, in autumn turning to b™Zliant shades of yeh&ow, orange

and red.

N . . « v
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The flower; ?re greenish and'argonspicuo;s.% The %S&i& differs freom our '
other maples in that it matures ip the fall and germinates the next spring. It
is a  two-winged samara or "key." Tﬁe EEEE.on yqQung trees is light gray to
brown, and rather SmOOtQ{ later breaking into iong irfégula; plétes,pr'flakeé,
' o

. ) . " .
which often loosen verticaliy along the side. . s

. ’ r ’ N ‘ ’
Beech usually attains a height of 5Q to 75 feet with a trunk diameter of s
2 to 4 feet. 1In the forest it is tall and slender, with a narrow crobm; in the
open it has a short, thiéﬁ,tnpnk and broad, Fompaét, rounded crown.
. ¢

. . s ? : » /

The simple oval ledves are 3 to 4 inches long, pointed at the apex and

coaréely“toot ed, becoming leéthery when‘mature,

The barkK is most distinctive, as it maintains, a. smooth, steei—gray sur face
. . : . “ . .
throughout its life. Trees near frequented places usually have the bark carved

& S cr . ' ' . .
with initials. The fruit is a stalked, prickly, four-valved bur, gontaining

'usuélly two Fangular, shiny b:owp nuts with a sweét edible kernel.

’ S
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Northern red oak p ; e e

A

. . A}
« o ) ‘ < . - : .
Amerlcan elm may reach ad/;;erage height, of 80 feet_wit&{a dlamgter~of
2 to 4 feet} bﬁt often exceeds 100 fee®™ in height'with ) diaméter of 6 to 8 ﬂééﬁ

or moére. Forest grown trees ofgen divide.into.sevétél‘large branches at 30 to. -

- B -feet»ﬁromfthe‘ground, while open'grawn’specimens'ushally bréﬁch sooner and .
S v , . R S ~
have a Side spreadf%g crown of pendulous branches. Dutch elm df%ease has flargely
. . ) t Id - :

elimﬁgifed this species as a major component of the .forest 'in ibwerk<ichigan.
. - . . . K}

- .

The leaves are alternate, sihple, 4 to 6/inches'long;,dark green abovg, !

<Zpa1er below, dou?&y toothed, rounded at the bage on one side %ﬁd wedge#shéﬁed ) .
-on the other. 1 * . . ' W . R

~ The flowers are small, perfect,'greenish, on slendeﬁgstalks, appearingV

. [ A5 * ‘ Cor .
befere the leaves in early spring. °* , — ¢ s

;o , .

. (-. . . “ . - P

. The fruit/;s‘ligﬁt green, ovalkshaped, with the se&d portio in’theécenter .

engiréLy sFrrounded by a.wing: A\?eep notch in the end of wing is distinct;ve (

’ ' " - . . N ~
of the species. The seed ripens im the spring and is disseminated by the wind.

. ‘ \\“ ) & ") L ! o ) -

-
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o Ba swood commonly attains a he1ght of 60 to 70 feet but often exCeeds a

v

100 f¢et ' with a tall stralght trunk 2 to 4 feet. in d1ameter Numerous slender

v

,

branches form a,dense rouhded créwn. - : ‘ ;

- . ..‘ v" ‘ .

T o Al '
/ The* leaves are altérnate, s1mple ‘and obllquely heart—shaped,vcoarselyé

~ toothed, du1l dark green above, paler beneath ‘ The flowers appear- ln June or

July," Ed are-yellowish white "and fragrant their stems attached for half thelr

~

length to long narrow, leafllke brac The fruﬁt 1s nutllke, woody, about the '

size-of a pea, and covereg Wlth short tRick’ brown;sh w061

"
W

The  bark on young stems 151dark gr "and_smoothjfonCold trunk§ thickTand’

IOEEN i
. h ” - R
u . . t v :

deeply furrowed 1nto small sc%ly r1dges

P . D Ly 3
Northern red oak atta1ns a- helght of 70 to 90 feet Wlth a trunk dlameter

of 2 to 4 feet ~In dense’ forest the trunk is stralght clean and cont1nuous,"

' e L - . .
Bearing a small narrow crown. ' 2T T /

, ,,‘ _‘ ~ . M : . 4

broader owards. the

Al

The leaves are 5 to 7 1nchés long, 4 to 6 1nches wid

tip and d1v1ded 1nto seven to nine. lobes; each be1ng som ‘ t‘coarsely toothed.

below e

and'br;st vtlpped,'and f1rm dull green a ove, and -paley

The corn. matures at the end of tlb econd season, d cons1sts of an oV01d

.,
“nut covered at’ thc base by a shallow cup wﬁlch is Velvety 1ns1de. The bark is.

o
smooth grqy to brown becomlnﬁ broken by shallow f1ssures 1nto contlnuous,

-y . ; '.' -

dustlnctly flat—topped.rldges.
. o R o , . . i _
Coe S . R -y

. - ] . - . W L"\_ﬂ ‘ B ..
whitelash is a large,tree,-usually 70, to 80 feet tall, w1th a dlameter of o
) 4y © . .-
2 to 3 feet, though much larger trees arq;found in’ v1rg1n forests
- . , et

3

-

The leaves of.the whlte ash are from to l2,inches lohg,'and have from

five to hlnE‘plalnly stalked sharp—po' leaflets, d&rg green and smooth.above;
pgle g/fen beneath . ' -'\_f - : . du' S :;/j, .
The mafe and, fema&e flowers occur on d1fferent trees, the\male in denséﬂ .
‘ \ -
reddlsh purple‘clusters _the female in more open bunches ' - N,

« "

‘seed- bear1ng portlon of the fruit-is round in cross section and much

sho ter than the w1nq wh1ch does not extend along 1ts 51des '
s 0 .
The barﬁ/ls gray1sh krown, rather th1ck ‘on old trunks,rdeeply d1V1ded into.

- ¥ v T

fiyn nargow ridges.» Tt T s . [
' : A " . « 5 ’ Vr ' ‘
, / ’ 5 e * .
) ' 1‘1} LN



Yellow birch’

!',-. ) . ‘ . .
astern hemlock -*~

! P
- . DI
P

» .
. . © 1

Eastern hemlock éttaiﬂs~a‘height‘oi 60 to'lOO;fget and ‘a diameter of 2.tq'

~ 4 feet. - The.peedlegé;ré f;aé,{pblong,'rouqded at the apex} aark yell§y¥gree§
abave and whitish béneatﬁ,'l/z;inch long, attacﬁea'bylminute stems 6r stalké,”
,and\fa;i the ‘third seaspn.-fTheyiare ébiraiiylarraﬁged, bug;QEgSif twqf;anked.;

* The cones éfg'ohlx 3/4.}nCh onggv‘ '. : o ' R .

ided into narfow'rounded ridges,

.
4

, The bark is 1/2 to, 1 inch:thick, deeply div
covered with thick scales varying from Einnamanréd to gréy'tinged with purple

and was formerlyvpeeléd for tanning bark.

¢
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Yellow birch is usually 60 to 80 feet high with a diameter of 2 to 3

feet, but océasioniiifr}oo feet high with diameter of over 4 féet. On the |
"~ better soil the tr

/s often clear for half its leggth, with a broad round-
- : . . -

topped™~crown. o

+ The leaves are 3 to 4 inches in length, ovate, acute at the apex with fhe
‘margin doublé%ﬁobthed. "

The fruit is erect, ovate, 1 to 1-1/2 iﬁches long and 1/2 inch thick. The
‘bark is close and furrowed, or peels off in thin yellow filmlike layers-—on

old trunks becominé thick, dull and”broken into large thick irregqular plateé.

Black oak T White oak

r.

The oak types‘qré‘divided into two regional areas, one in the southern \\\\\\

half and the other -in the northern half of the Lower Peninsula.

.
In the.sqgthernohaiévof the Lower Peninsula, the predominant overstory
-sbéqies are biéck;,white and red'oaks, with some hickory; red maple, black
cherry and white ash commonly fotming portions Sf the sténa{ Flowéring dégwood
zga'ééssafras are common understory speciés. The stands aré generally eVenEégqg,g
_ . . S N

Q < S . ' zl:}




O

ERIC

Aruitoxt provided by Eic:

: for oak of low quality.

)

and occupy, approx1mately 35 percent of the Foreé’ed’portion of the area.- Aﬂ

-

large portion is in small farm woodlots lO to 30 acreS in size. Some of the

larger areas are state-owned recreatlon or' game unlts. ) C

1

In the northern half of the Ldwer Penlnsula, the predomlnatlng species are

‘northern pin oak,. northern red oak, white-oak, and other oaks, with the stand

composition oftew refer;€§\§o collectiuely as scrub,oak., These stands. are
extensive in area&y;hd occupy some.of the former red and white pine’ sites which .
were repeatedly blrned follow1ng early loggiig. The:trees ‘are usually small

o0

and of very poor quality. : ‘ - .

In the southern half of the Lower Perrinsula the pr1n01pal product 1sq

sawlogs. Other products 1nclude veneer logS, plllng, cooperagehxposts, and -

. fuélyood.w~In some localities, limited markets exist for"pulpwood.

oA

w“‘The?utilization of scrub oak"is limited, although in some areas it is used

~
A3

v

for plulpwood. Rallroad ties and pallet stock are also p’oduced from.scrub oaksn

One of the princ}pal problems in managing this general type of'forest/is
regenerating the stands with a satisfactory stocking of oak reproduction after
cutting. In the southern half of the Lower Penlnsula, grazing has made the -

reproduction problem even mo%e dlfflcult There is a general lack of markets

-

y

Brief descriptions of the major species of qak which havé not been given

previously are as follows:

Black oak usually'attains a height of 60 to 80 feet Qigh a trunk diameter

of 1 to 3 feet. The crown is irregular ih shape and often wide.

The leaves are usually 5 to 6 inches long and 3 to 4 inches wide, "shallow
or deeply lobed, the shape varying greatli:_’When mature the leaves are dark‘
green and shiny on the upper surface, pale-on the lower, more or less covered

with down, and with conspicuous rusty brown hair} in the forks of” thevvelns.

The fruit matures the second season. The nut is from 1/2 to 1 inch'long,
more or less hemispherical in shape, and from one-half to three;quarters enclosed

in the thick, scaly cup. The kernel is yellow and ektremely bitter. on

The bark soon becomes rough and black—on old’ trees thick, broken by deep

fissures into thick ridges, which are cross-fissured. The inner bark is

‘bright yellow.

v

4
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White oak may develop to a height of 60 to 80 feet or more with a diameter

2

-

-

of 2 to 4 fe__et;‘_,~ and c§n§iderable clear length in the forest. Open grgWﬁ‘trees

have a deep, wide crown. (<' ..

The leaves are sihple, algernate; 5 to 9 inches long and about half as ,r“

broad. ‘They are deeply divided into five to nine rounded lobes, bright gfeeh

above and smuch paler below. ' e _ .

—

The fruit is: ar acorn,‘matuting the first year, the nut being 3/4 inch

'long, light brown with about one-fourth endqugd in the cup. The bark is light -

»

ashy-gray, broken-into thin platelike scales.
r 3 ’ v ) .

Red maple

2®



Wild black cherry
Black walnut

A3

»
-

Shagbark hickory usually attains a height of 50 to 75 feet with a diameter

of 2 feet. The leaves are alternate, compound,'B to 14“in6hesnlong,.with :
The

w—fr'»ﬁn:f'11;rzrmn_~s:'nrita’n’z'-—%zééS*"fﬁ‘é‘“f.s'it‘fe?riL‘Pa'_Ismrﬁ’a‘s“étThﬁJE’Ze‘:?HE;‘;E’#she1 1 and large
' sweet, edible kernel, and is covered with a thick hhsk which splits ts the base.

- -

five to seyénvleéflets.f'Malg and female flowers occur on the same tree.

' v {. , . ' -~ o . : o
The. badk on old trunks is light gray, peeling off in long cugved platelike

strips, which are usually loose at the ends and attached in the middle.

Red maple is usually a medium-sized tree 40 to 60 feet high and 1 to 2.feet

in diameter, but sometifes larger.. o o
: N

The leaves are simple, abposite,gﬁ
as the silver maple, and doubly serrate or toothed, dull green above, whit
i -~ -

hree to five lobed, but not so deeply cut
ish-
beneath, in autumn turning a brillian red.- '
. .;:s |

16 .
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The flowers §§pear in dense clusters:in early spring béfore‘the leaves,

and although smal} are quite conspicuous because of their red. color. The

fruit consists of.a pair of w1nged seeds .or keys which\fall somewhat later than'
-

s
those of the silver maple and are buk half as. large, though like those of. the

A E]

.s11ver‘maple, they germinate at once.

. " [

The’ bark is smooth and light gray on young stems, and dark gray and rough

“.on-old trees. . ’ . _ .
* Black cherry is a medium~sized tree, up to 70 feet high and 1 to 3 feet .
‘ e L .
~in diameter. . : ' .

, ~ ¢
"'  The leaves are similar to those of the chokecherry but usually morwis '
’ 3
gradually tapered ‘at the apex, thicker, with the upper surface shiny, and the
. A

teeth on the margin 1ncurved

. ’ .
v . . ;
a

The flowers, are s1milar to those of the chokecherry and the fruit 1s-/
IIOWer o, —_—

ourplise—black w1th dark purple Juicy flesh slightly bitter, ‘but edible,

i

maturing later than the chokecherry ' g _ | . o

The bark is thin, red~brown becoming blackish and broken 1nto thick.'

irregular plates. The inner bark has the flavor of bitter almonds.
. ‘ - . ~,

‘Black walnutfmay reach a height of lOOAfeet with a diameter of 2 to 3 feet’

a

or more. In the'open,-the stem is short andfthe crown broad and spreading.

, .
v

he alternate, compound leaves are 1 to 2 feet long, @and consist of 15 to

flets which are about! 3 inches long, extremely tapering at the end and L

toothed on’ the mar%1n. The chambered pith is Cream colored

3 The fruit is a nut enclosed in a solid yellow1sh green nearly spherical
husk which does not split open even after the seed is ripe. The nut 1tself is *

N

hard and irregulanly ‘furrowed, and edible. s
. ‘ - ) o .
The bark is thick, dark brown, and divided rather deeply into rounded

ridges.
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Northern pin oak seldom exceeds aﬁheig" of 50 feet or a.d$%meter of 2

feet.  The trunk is'shoré and bears-ma%y/fbrked'braﬁchés. . o, ’ ) >

» i

The leaves are simila;y#o'those-éf the 'scarlet oak, but not so shlny»a?evéﬁ—f-
with five to seven lobes.” Ldte in aﬁtumnvﬁhey turn yellow or pale brown, more
or less blotched with purple. The aforn requires two seasons to mature, and is
iﬂclosed_fof_bne—third to one-half ffs“length'in the cap, w ich gradgg};yktapers

o

at the base. T ‘ i ‘
~ The bark resembles that of thé4scarlet oak but the inner bark is palé yellow.

]

'8

A




~ This assoc1atlon includes stands on poorly draiffed areas where the predomlnaflng J
'L species in the overstory are red and silver maple, Amerlcan and slippery elm,

- swamp white oak, cottonw00d basswood, and black and wh1te ash; The stands tend'

to be even aged in groups, and sometimes: in their ent1rety where they have .

. resulted follow1ng heavy cuttlng. v : S

- . ]

The principal product 1s sawlogs. High value veneer logs and‘piling are
3 "
produced in limited amount. Cons1derable fuelwood is cut, and pulpwood is a

product of currently,llmlted but potentlally expandlng importance.- . —
‘..‘J ‘ - ) ' ‘ . : 4 ’ - ) ’.
| One of-the\major problems is how to remove_the accumulated number of poox
tree's. Apmother problem is how'to obtain seedling reproduction of desirable

species after-cutting Frequent flooding and heavy vegetatlve competition

‘result in cond1tlons unfavorablé to seedllng establlshment.

-

Serlous overcutt1ng in some stands and lack of des1rable and needed cut 1ng

&
in other stands are: prevalent. Mllls wh1ch produce blocklng and~crat1ng uti llze

pr1marlly lowland hardwoods-.  Trees as small as 6 1nches d. b.h. are- utlllzed
for these products, so that after cutt1ng, a stand may conta1n only culls and'a
few saplings. The large number.of‘culls should be removed to make way_for better'

'trees. - Their utilization or elimination constitutes a difficult problem.

~
v » I8

Other problems are related &o the suscept1b111ty of these &tands to damage

by ice, wind, f1re and decay. Gra21nq is also a serious problem

) Pr1nc1pal species in this type wh1ch have not previously been descr1bed

‘. . .
. . el

: 1nclude ' . o \\// .
) . - . . . /
<. . _ . - - . J?
.. , . . - ‘ '
Silver maple usually grows to a height of 40 to 60 feet and mavfreacﬁfa
d1ameter of 3 to 4 feet. Occasional specimens may he larger. ' o

The leaves are opposite, simple with'thréevto five_lobes) ending in Iong
~points with toothed edges, and-are separated'byldeep‘angular openings, which
extend nearly to the midrib. Thev\are pale green on the uppen‘surface_and silverv .

~

white .underneath. e . ) R C -°
. J k{' . . . S

'

Tha M luwors appoar 1o Lho nprlnq lud(n( the loaves, In denso clustors, and

¢ of a greenish yellow color. .Thc fruit rjypens in late’spning, and consists
N , - Y \d

, . N
of a pair of winged seeds or keys.’ \ i _ ’
IR ) A ¢ ) . . . .
. . . - « - ,
) - % : P
Q d , - s .
. | o, .
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/ ] The bark is smooth.and gray, becoming darker an. urrowed, separating X
S ctakes . - S S
into long filakes. , . : . )
] ) . ‘ . =~ - . , ' ’ L . \*""ﬂ\

20 . Tulip V,_t;ree(yellow poplar)’
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a e ‘ j ’)
. Swamp white oak may reach heights of 60 to over lOO feet with diéme
of 2 to 3(feet or larger. - ~ . - \, -
\ * - . : - . .
> The leaves are‘5 to 6ajnches long, round toothed or slightly lobed dark

A

green &nd lustrous aboJ;, and pale beneath The Acorns mature in one season aq@

f grow iéfpairs on slender sﬁalks 1- l/2 to 4 inches long, the“nut enclosed for‘about

2
Ve

one- third of .its length by the cup. J ' I . 1e
_'\—-\ [ (=) \ .
The bark on small branches is. smoothlﬂlater separating into large,thin

[y
-

scales which curl back exposi#ng, the inner bark. . & o .
» I CoT ' . ‘
Cettonwood often attains a height of .70 to 90 feet with a trunk diameter of

\ 3 to 5-feet, forming a spreading open symmetrical crown, -often dividing- 20 or 30

‘

feét from the dround into -several mass1ve limbs. 3 ’

The leaves are broadly ovate or triangular pOinted square at the base, and

coar —toothed at the edges, 3 to 5 inches long, light green above and palér
B&

‘below. The male andmfema esflowers occur on separate trees. The w1nter buds

are covered Wit chestnu@,brown'reslnous scales.
The bark becomes ashy gray,deeply divided into broad rounded‘ridgesf

'/ Black ash 1S a medium sized slender tree, 60 to 80 feet in height w1th a

diameter of 1 to 2 feet, forming in the forest a narrow crown of upright branches. '

.

The leaves are\51milar’to those of other ashes, but the.leaflets, eilept

the terminal one, are sessrle, that 1s,.without a stalk ‘or stem.

The flowers are of gwogkinds\and may be borne on the same or different
trees, the male flowers in‘dense dark purple clusters, the female in open droop-
1ng clusters._ The wing of the fruit is broader than that.of the white and red

ashes, with the apex distinctly notched "and completely surrounds the flattened.

seed bearing part.

The bark is thin, grayish, scaly, and breaksHUplby rubbing with the hand.
. . co o 5 .

ko

Mixed Hardwoods

<

This group consists of stands.in the:trans1tional zone between northern hardwoodsg,
and the -ocak- hickoryvand s1milar species mixtures common in the Central States.

Included in this group ‘are uplandkred oak, sugar maple, ash, poplar. 'The stands

-are qenerally uneven aqed

- N

| ‘. A

) “ - i;:“ '.v (l , : ’ ,.:; ..EBIT - | . \\<' ) o E{ {
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Stand$ in th1s type group are located in the southern Yart'dg the Lower
¢Individual gwnerships vary -

Penlnsula moéstly on prlvately o%ned farm iands.

o .

from two -&F three to- several hunﬁred acres, with the average ¥ize holding being-
- = . -( “,\ ‘, -7 . : . . . ) . .,

;. approximately 15 acres.: This type group is widely d&strlbuted,and_of high_,

M -

/ .
N e R -

economic importance. | ) _
. " The prhncipal product.is sawlogs.® Others include veneer logs, fuelwoodt -
.

‘ s s , ;
~ some plllng, an(\s\llmlted amo:yt of pulpwood. ’Potentlally, pulpwood is a vejy
h

1mp0rtant product from these sfands, espec1ally from 1mproveﬂent cutt1ngs-wh1
T L .
are often necessary. '

A .
' 1

The principal, management problems are grazing, and cuttingﬁof the bette

- . .
trees.and leaving the poorer trees. Unwise cutting and grazing have result

in understocked stands. containing a high proportion of trées of poor qualit

/ and insufficient reproduction of degirable species.

o

to keep them growing v1gorously "Even in such stands, however/, there . are

-y

- many low grade trees for good net growth. - ° ' /' ) . .

&
Principal spec1es found in this type which have not been prev1ously
described include:
- 3 : ‘ ' .
Yellow poplar may grow to a very large size. Heights of 120 feet and -

-

diaﬁeters of 4 feet or more have been recorded. Hgwever, most specimens are
’ 4

confiderably smaller. . ' // - . . )
The leaves are from 4 to 6 inches long, borne on slender,long petioles.

"he base of the leaf is rounded while the top portion appears cut-off- or

shallowly notched. They are darker green above and paler beneath. e

‘

47" The large, green1sh yellow ‘flowers are borne s1ngly on the ends of twigs

after the leaves have develo ped~‘~They develop 1nto a 2 to 3 ‘inch long spindle

-\v———

. shapéd fruit wh1ch qontalns several seeds. - .
\ \

- The brownish bark of the-tree is furrowed into close, interlacing rounded:
P

*r
-

r1dges. Shallow greenl%h crev1ces separate the sem1parallel r1dges.

\ - .
g . - et

|

4 P ' | Ly : .

& | ’ . L e ’ PR
| | < - < |

Aspeh-

| ' l T ’ .
Predominant species in the aspen-type are trembling (qUakingﬁ aspen’and

. . . -
5

largetooth (bithoth) aspen (both commonly called popple) . "Balm—of—Gilead or'/-

balsam poplar, also occurs in stands on low ground with poor drainage, along f

~



- . . . r
‘river bottoms, and in swamps. _Aspen occurs ﬁaturally in pute stards or 1n,

O

'bog\bolts, sawlogs, and neer logs. Markets for aspen products have been

ERIC
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mixture with most’ of the nat1ve conlfers and other hardwoods which formerry
o 3 . ‘

occupied the 51te before cuttlng and flres.

Aspen stands are,evenwaged and constitute a forestftype that originated.
olfowing extensive andvsevere 1ogging~and fires in the past. A;pen'waé widely !
but &parsely distributed throughout Lower Michigan Beforexlobging began. It now:
occupi€s three million acres in nearly pure stands whlch have developed almost
ent1re1y within the past 60 years. It is the most wldespread of a11 forest'

types in Mlchlgan and is ‘naw of hlgh economic 1mpe§$ancef

, Pulpwood is thB*pgéggipallproduct. Otheﬂ&products are excelslor bolts,

gettlng progress;vely stronger since the early 19405, but 1t has only been

.
e
Y

since 1950, when pulpwood became the pr1nc1pa1 producﬁ- that 1ts real economlc

lmportance has developed . o . s NG ’;~ ..

s . , \ .
The major problem in managing aspen is mainthining a pure stand in competith%ﬂ

with other hardwoods and conifers. Aspen ord1nar11y regenerates satlsfactorlly,

but the root suckers do pot compete successfull% when shaded by the re51dua1'

stems of any species. »

~

.- _ B ‘ .; Bigtoothed aspen \

. . . ' y . o
. = : VR

ta
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Principat components of'the aspén type'%pclude the follouing: oo

).

r [

‘Quaking aspen is a med1um*s1Zed slender tre

a diameter” of lO to. 20 1nches, formlng a loose round crown of slender {

Q@ e

_f . ' . _‘ - ) . : ,
. . . y

T s1mplg alternate leaves are broadly ovate, th1n, firm, f1nely toothed‘

wﬁ.;f STV

on the|margin,. dark’ green above and pale belpw. , The petloles, or leaf stems,

»

are slender and flattened, Lﬁerm tt1ng,the leaves to\trembleyln'the sliglitest

breeie, whence the name quaklng aspen. - ST A

~

st

enabl

excre

o
w
v

< . - i

The male and female flowers are found on sepanate trees. The fruit is a

le 1/4 1nch long, the seeds surroundga by a nap of long fine wh1te hairs,
Ve -

ing them to be blown long dlstances. ;>

The bark is s ooth th1n, yellow1sh green to nearly wh1te, with wartllke

scqnces be

Iy

(= -

" B1gtogth aspen. is slmllar to quak1ng aspen but d1£fers in the follow1ng

I

fing-thick and f1ssgred and almost black. . B - "_‘,Z

’respects. the buds € largen, but not so sharply p01nted the tw1gs and leaves

in early spring are covered with a wh1t1sh wool, wh;ch SOOn d1sappears, the

leaves are usually about tw1ceqas large with prom1nent coarse teeth on the

»

marglns. - ) : | &_ . , N
ThEFEerk:o

'oliveﬁgreen“in c

N

~

“young trees and the uppé? bark ‘on older trees is smooth ani;/

or. The .older bark is rough and furrowed. T .

. . .
. . <
, v
. A ]
0 < .
. s
- v L4 4
- - Is . . —~—
. 'f - ST ‘ ¢
. . g -
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. ) qf'l, i ~.
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; usually 30 to, 50 feet. hlgh D
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Balsam poplar atta1ns a he1ght of 60 to 80. feet .or more w1th a diame&er of

2/to 4 feet, formlng‘a rather narrow open pyramldal crown of*horlzontal brahches:
‘s - . ‘ .

The leaves are ovate-= lanceolate, '3 to 5 1nches long and about half as

~

- I

broagd, falntly scalloped ahd f1nely toothed ' ' 1
~av - . ) L

- Male and female flowenstare on separate trees. , The fruit is a capsule,v

0

b

J borne in. aatklns 4 to' 6, 1nches long,.conta1n1ng 11ght brown ha1ry seeds. “The

w1nter’buds-are long o01nted brownlsh,‘res1n coated st1cky and fragfant.

o, Toe Bark is thick'-,‘.'a.ndgrayi'sh on, 'old‘tr'unks, and divided into broad rounded
‘ridges R . . LA ‘”\'. ’ ] K .‘;r‘ ’,ﬁ . - ‘ . . . . < . l. R
. Lo M - ' ‘ . : ’ = R R ' . .
, ! l\ LS ‘ ’ . v

* Jack Pine’

Jack piné is”&he mest nearly pure of the natural forest types in M1ch1gan, T,

Assoc1ated spec1es 1nclude varlous oaks, and occas1onally red p1ne and aspen.

"

The standS'are commonly even—aged and s1ngle—stor1ed or sometimes two—stor1edv>

K4

‘W1th advance reproductlon under a llght stocking of larger, often mature trees.-

a

The type occup1es nearly a mllllon acres 1n the Lower Peninsula, ch1efly on the
,.11ghter sandy s01ls, and is of high commgrcial 1mportance., The major portion

of this area is ‘on’ lands in. federal and state ownership. =~ . . .
ot . ) T , -
Pulpwood is the main product,"but there'is an lmncreasing market for sawlogs.
. . » . . . 1 .
A mihor use is for ready—cut"Cabin logs: ° '
* . The most 1mportant problem is that of regeneratlng the stands at the time
of the final harvest. Advance reproductlon usually is 1nadequate and Jack p1ne

N
seedbed requlrements are ekactlngﬁ The character1st1c sérotinous cones of the

‘species add to the_regeneration problem.'f' “ : : ' o«

The r1nc1 al s ec1es of thlS t e 1s Jack pirle. Its needles are'li ht
p p p YP P g

~

green at f1rst, soon becomlng darker, 3/4 to 1- ‘1/4 1nches long, grow in clusters
of "two and fall dur1ng thelr second and thlrd year. The cones are obléng conicalg
strongly 1ncurved .and often remaln o the tree for years w1thout Bpenlng until

heated by forest f1res, thus re- seed1ng tﬁ; ground after flres.‘
Lo S I - .

', V2. .
igher, rarely

w o

The mature ‘tree id frequently 70 feet h1gh or occas;onal

excéedlqg 2 feet in d1ameter, though often reta1n1ng'de§E@branches nearly to

. - t‘/»’ ot
the grOUnd. The bark of: the trunk is thln, dark brown or gray, and d1v1ded 1nto Lk
) . . ! - ‘ . o
narrow connected r1dges. ‘ g . “”, f’ R ¥ ;

ERIC ) :
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Red Pine
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Red: pine occurs naturally in mixture with white and jack.pine, and as a minor
species. in associations with oak, birch, and aspen, and occas1onally in pure
..stands. ‘The soils on which 1t occurs range from sands to gravels and dry

sandy'loam° Present patural stands are usually even-aged., and understocked

The ma]orlty of the area in th1s type at the present time is 1n plantatlons.

Plantations are either pure or mixtures of red and white pine or'ned and
jack pine. Soils are the same as for the natural stands and plantings are usually
made only on open situations because of the intolerance of the species. Planta-

~

* tion stands are even-aged and-usually well stocked.

’ " Red pine is distributéd widely throughout Michigan\_with the major portion
being in federal, state, and large to medium private ownerships. It is widespread
as ‘a result of extensive plantings. Many plantations are approaching merchant-

able size and commercial importance’.

The pr1nc1pal products der1ved from red p1ne at present are posts, pulpwood
cabin logs and some sawlogs. In the future, the pr1nc1pal product will be sawlogs,
with such products as posts, pulpwood,eutlllty poles and p111ng obtajined prlmarlly
from thinnings. There is also a possibility that stands may be managed on a )
shorter rotatlon w1th pulpwood as- the final crop. 4 !

A major-problem is the need for releasing pine from hardwood competition—mainly

aspen, oak, and other hardwoods.

The prini}pal species, red pine has needles which are slender and flexible,:
”dark green an ~lustrous, 5 to 6 inches long®and’ grow 1n clusters of two, falling
durlnq the fourth .or fifth season. The cones are ovate- .conical, 2 to 2 -1/4

1nches 1ong, and shed the1r seeds in early autumn, and remain on the tree tlll the

follow1ng summer. , b \ .

The-mature tree is*nsuall¥/80 to 90 feet or occasionally 150 feet’ta}l,
and 2 to 3 feet in dlamete\/y{th an open round topped crown. In fully stocked.

stands it grows very tall and slender with a short crown and clean bole. The
bark of the trunk on older trees 1s-3/4 to 1-1/2 1nches thick and divided. into

broad flat ridges, covered by thin, loose, light, red-brown scales.

4 - ) [ P - -
? . e Y
{ <.
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"or in association with red pine, )uck pine /Odk

whitt Pine
T T .,' L

‘ ) - . L v - . c, B
whitc pine occurs in natural stands on'udndy Toiam uplundu in uithcr pure stands
B

spen, red maple and cherry.

The natural stands are usually even aqtd and understocked .

White pine is located chiefly in the,western’part of the-state; with the ¥
major portion being in federal, state, and large to medium private ownerships.

ExtenSiVe plantations are approaching merchantable. size and commerCial importance

-

-at the present time.

~ The principal product derived from white pine is sawlogs. Other products
include piling, posts, poles, pulpwood and cabin logs. The smallér products ,

are being obtained from material removed in thinnings.

The original natural standsfef white pine have been so decimated by logging
and fire that the establishnent of white pine on the many acres' of semiopen
lands now sparsely covered with unmerchantable growth of aspen, cherry, red maple
and eak is a long~-time propos1tion Manual or machine plantingnis usually
necessary to establish the pine and there must follow operations to release and

improve the stand. -

The princ1pal species, white pine may reach a height of 200 feet and a

diameter of 4 feet or more. However, most are cons1derably smaller than this

The needles are 3 to 5 inches in length and ngur'in bundles of five, .

which distinguishes it from ali\bther eastern pines. Most of e needles'fall

in September of the second year. The cones, or fruit, are usually 5 to 8

v

inches long, and require two years to mature. ¢
A
: y

The bark on young stems is thin, smooth, and green, tinged with red, becoming

s

one/ to two- inches thick, and divided into broad connected ridges, and %9rk
. < . o . []

‘brownish gray in color.

K]
‘ et

- RPN P R ) ¢

Swamp Conifers

v

Coniferous swamp stands are most frequently a mixture of black spruce, halsam fir,
northern_white cedar; and tamarack. Black spruce frequently'oceurs in pure stand%
over extensive areas. Balsam fir sometimes occurs ‘in almost pure stands of ‘{:
scattered small patches ' Occasional pure tamarack stands are found in small !
patches. Cedar is usually found in mixture with other species and is seldom found

in pure stands. Aspen, hemlock, white pine, paper birch, mixed hardwoods, white
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spruce, and balsam pgplar may be found in varying émounts in the drier margine
of the type. Black spruce, tamarack, and balsam fir stands geheralif,are even-
aged. If allowed to grow undisturbed, black spruce and balsam fir stands

become uneven-aged. Cedar stands are inclined to be\ell—aged. The coniferous

—~-

'swamp type makes up approximateiy 5 percent of the timberafreage and is mostly

+ found in the northern half of the Lower Peninsula, largely Ain public ownership.

Black spruce and balsam fir are primarily managed for pulpwood productigh.
Some sawlogs are marketed from large trees and.well—formed Christmas trees are

produced from saplings and tops of pulpwood trees. Spruce is used for cabin logs

to some extent.

Tamarack is produced in’the form of pulpwood, structural timbers,vsawlogs,
railroad ties, fenceposts, and cabin logs. There is litt}e geﬂefal market demand
for;temaraek because eo little has been available during, the pest 40 yeaqsi
Tamarack isﬁthe‘Strongest structural conifeéous wood in Michigan. - As present
young stands reach merchautable sizes, ﬁarkets can be expected to deveIOp"for

products from them. . ' : » . e
. . ' . Ld

White spruce

Northern white cedar

i
4

:
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The primary demand for cedar is in the form of fenceposts which are

readily marketable. Other products of minor importance aré railroad crossties)

large telephone power poles, sawlogs, and bolts of varying Tength for spec1alty.

products

. '
¢

Northern white cedar at matur1ty is usually 50 to 60 feet h1gh and 2 to 3

-

feet in diameter with a buttressed trunk and narrow .compact crown. The needles
are scalellke yellow-green, falling with the short lateral. branchlets. The
cones are 1/3 to 1/2 1nch long w1th only 6 to 12 scales, and mature in one ;

season. The bark is grayish to reddish brown, th1n, furrowed separatlng 1nto

Xong stringy strips.

Cedar is favored browse 'for deer Where deer populatlon is heavy, stan

are seriously damaged and reproduction S prevented.u

Major“species irr the swamp conifer -type include the following:

White spruce has needles wh1ch dre four s1ded incurved AWith sharp tips,

v:pale to dark blu1sh green 1n color, and 1/2 to 3/4 1nches long.” The cones are
R —_

more cjllndrlcal than those of the black spruce and usually 2 1nches long,

N \
T

,falllng 1n autumn or w1n§er of the f1rst season."ﬂ

_ .

. s Lo LoEaY S e
S . .

R 1

The whnte spruce.reaches 60 to 80 feet, rarely lOO feet w1th a diameter

-
0

of 2 tol2- }/2 feet’ s’a broad—based open pyramld the rlgld

L .
f~.<

branches curving upwapd e ﬁ&?gpt 1h dense forests, the crown extends weLl down
on the trunk. fhe Ba k-;e»thln, separatlng 1nto platellke, light graygscales

more or less t1nged w1th brown ‘ o g . e




Black

Spruce

Q
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Black spruce has needles which are four-s1ded aﬁd mogéked in a scafgllke

' base, 1/4 to 3/4 1nch long, blulsh-green, and perslstengffor 7 to 10 years.

The cones are ovate, 1 -1/2 1nches long, maturlng the Pﬁrst season, /green,

»

t1nged with purple, becoming llght brown at matuklty,land remaining on the tree

.
-
B

5
x v

~ The . mature tree seldom exceeds 60 feet in he1ght/gé£ I’ foot in diameter.

. It ds often a stunted tree less than 30 feet hlg? e : .

fot many years.:-

The crown is dense, and narrow ‘conical" 1n/f m, extendlng nearly to thel

in, and broken on the surface

» .
/

ground, except in dense stands. - The bark is-

/
£
.

" into thin gray-brown sW™ules.
PR |
: Balsam f1r is a short llved med1um—s1:§d tree, attaining a heigh»* of 40

to 60 feet or rarely taller and’ ‘a dlaqeter 1 to 2 feet, with a symmetrlcal

crown and tapering trunk:

\\ The needles appear two- ranked are’ stalkless, flattened, and 3/4 to l -1/4

A

v

™~

inches long, dark greenand shining above, pale beneath, and fragrdnt when crushed”

or dried. . ’ . ' ' j

- . .
\

The bark on\young trees is th1n, 'smooth, graylsh with progectlng res;n

bllsters, becbming 1/2 inch_thick;, roughened by, 1rregular scales.
L T : ﬂyv
VA

Tamarack- has needles which are scattered s1ngly along the,leading.shoots,;
or clustered on the’ short lateral branchlets, linear with blunt apex,:about
1 inch long, (oft and flex1ble, brlght green, turn1ng yellow and falling in

September or 0ctober "of the first year. The tamarack is the only native Michigan

con1fer whlch is not evergreen. v . >

-
"

4

The cones are l/2 ‘to 3/4 inch long, composed of about 20 scales, maturlng
thé first season, but per51st1ng for-a year longer. The trees reach a he1ght of
80 to 100 feet and a dlameter of 1 to 2 feet, with a b¥oad’ open crown of hori-

zontal branches.: The bark of the trunk is 1/2 to 3/4 inch th1ck separatlng

~

o ¢

1nto th1n redd1sh—brown scales.
1 . ' . . e ' *
‘ , b )

>

Termirology . : o 5 o

L

There are’ several terms and concepts Spec1f1cxto forestry and forest pest'

»

‘:.'
" control with dhldﬁ a forest' pest1c1de appllcator should be familiar.~

o

1. All aged or uneven aged forest managekent. ‘This type of management

.-nvolves the periodic removal of 1ndr£1dual trees from the stand'whlle
\)‘ ‘ /. B ' . o ’ ’4 32 . 7 - . .
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preserving its natural appearance. Forests under this type of
management theoreg}cally conta1n trees of all ages. Thls type of

‘management is commonly applled hi eastern hardwood forest types.
: . &

A

.
2. Even-aged forest manaqement- This type of management 1nvolves the

~

periodic harvest of’ all of the trees on part of the fof¥est a® one plme

or in several cutt1ngs over a short perlod of time to- produce stands

conta1n1ng trees all the same7or nearly the same age. This type of

. . L ) .
i hd

management 1s(commonly used in' conife aspen_management. ' .

3. Clearcutting: Harvest of an entire stan 'of trees in one cutt1anopera-
: o -

“

tion. Produces an even- aged forest 'stand. o ;

. . ¢

{
M ! . . . ' . P i
4. Selection\hutting- Harvest of trees from the “stahd either as\individuayé

Al vl
or small groups at relat1vely short 1ntervals jusually 10-20 years).
Produces an uneven-aged forest ‘stand.

5. Seed-tree'Cutting- Harvest of a forest stand . in one cut except that
ot »
scattered trees are left to prov1de\seed to establish new stand.
y [
' , Produces\;jen aged stands. \
. 6. Fotation- The lepgth of .time in years requ1red to estab11sh and grow
timber crops to a spec1f1ed condition: of maturlty > . -

3. T1mber stand lmprovement-. The select1ve @emoval of undes1rable~trees 'y

from.a stand to favor deslrable trees. Trees removed mgy be undes1rable

I

because of spec1es, form, condltlon, or\spac1ng

E »

"8. Conifer release: -The appllcatlon of select1ve phytocides ‘to klll woody

¥
® or herbaceous vegetatlon compet1ng %1th des1red con1fer species.

9. Conifer: A tree belong1ng to the order Con1ferae, usually evergreen, cone
\bearlng, and with needlellke, awllike, or. scalellke leaves such as p1nes,h

pruces, firs, and cedars. Ofte~*;hferred to as "softwoods. ¥ {

»

i

10. ite preparation- Preparlng an area for reforestatlon by such activities

as clear1ngy chemlcal vegetation control and plOW1ng. oA -

tion of pesticidggto low brush W1th

11. High-volume ground spray- . Appli

power sprayer- de11ver1ng enoug Volume to" wet follage to drip p01nt.

. 33
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12. Low-volume gpray Broadcast apﬁlication of pesticide by aircraft or

. K
ground r1q such as a mlst blower at a rate of 30 gallons per acre or

less. Follage-ls not totally soaked. Alrcraft appllcatlon must :be

spec1f1ed on the! tabel. . : ' ' -
.- . . ‘ - . : . . ~ K . ._‘Sf
13. Direéted spray: Any application:of a phytocide in which the spray is.

prevented from.contact;pg the-orop species by orientation of the -nazzles
or by shielding. : ’ ' ‘

-
1

14. Tree 1n3eptors Egﬁlpment spec1ally deslgned to 1nject phytocides into

.

the trunk of ‘a tree. _'_ ‘ ]

-ul'_

. 15. Phxtocldes: ghemlcals whlch kill - plants.

2 e 7 / T
16. {Siivioides: Chemlcals whlch klll woody plants. \ .

- ‘
it . . ,1 B

17. Herbicides: Chemicals whlch kill herbaceous ‘plants. In common usage . -
! ’ : ‘,, B

]

ofteq.usedfinterchangeably with the wordkphytocide.

an . .
. ) . ‘ q\
: v
.

=
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SELF—HELP QUESTIONS ON PRINCIPAL FOREST.TYPES-IN MICHIGAN
. L : ' :' .l ) . !

ow that you have tudled this sectlon, answer the follow1ng questlons e
,the answers with'pPencil without réPerring back to the text. When you =
-are $&tlsfled with your written answers, see if they are correct by checklng
hem with the text. Erase your answer and write in the“chrect answer if your:
first answer is wrong. - Note that these questions are not' necessarily those
that’ are used in the- certlflcatlon examlnatlon : ) ~f

j . . . C : . . .
\’ {\ - - o . e - S

1. what is the ‘fredominant tree in the northern hardwood assoc1at10n?

\

.p.;,

, . N R ) . r . o o
‘ : ‘ \ o (11_‘ - i ! , "
2. What causes the most acute problems for northern hardwood‘forests in . )
.farmland and adjacent woodlan?s? f - - -

) 4 . . } . .
-

. . ‘ . ' ~ N .
3. What is the principal product of lowland Hardwood forests?

4. List at least four probremslassociated with lowland hardwodd :forests.

.

:.' ‘
I h i ‘ ' . R 5
. i g : . Co. . : ‘ : L.
5. - List at least three ébecies-lncluded in the mixed hardwood forest association?

Ll

. _I, ~[.‘; . . o, : :.% , S )
6. <What is fhe'mOSt_important‘problemﬂfor jackpine foreSts?

1 o™

-
Sy

7. What~wiil.the princiﬁal product derived from red pine foresté be in the future?
o A R “ ' ’

4t

8. On what'type of soil are white pine forests found in nature?

Y . ) . .
9. List the four most common species included in sSwamp conifer forests,
L. © : . . .. By
,’ . ' v . N
. . ) . 4 . [

! N

10. In what type or types of forest is all- aged or uneven- aged forest
© management commonly applied? _ . . ‘

-

Q ‘I j e ‘ , : -: : :35'J:ﬂ. L
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11, 1In whét tpr or types of forest is even-age forest’madageﬁeﬁtjcommonly
. ‘appli'ed? : S L : . -

. .
'
,

Ay

rl2.

Distinguish

betwéen clearcutting, sglection cutting, and seed+tree butting.

. . ) . v 5 F Sa N m .
Fow do shilvicides differ from phytof¥des?

13.
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g _ FOREST INSECTS. = -

‘Although theousands of insect species occur 1n ‘the forest, a relatlvely
small number of them are potentlally damaglng and. few of these. ever reach
-1n3urlous levels., Nevertheless, millions of#board feet -are lost annually

because of 1nsect activity. ‘Insects are undoubtedly one of the most destructive -

"

: components of the forest ecosystem. ' : . N

Y

~

. Insects may affect forests d1rect1y, through increased tree’ mortallty, Co-
for. 1nd1rect1y, by growth reductlon and a general decllne in tree v1gor. These -
latter effects dispose trees to further damage from insects and/or d1seases

and eventually lead to tree mortality. o . & o

The 1mportance and the extent of 1nsect damage may vary. accordlng to:.
the 'size of the ‘partitular insect’ populatlon,the ‘1 tlon and type of feed1ng
sdamage, the t1me of - year, and the 1mportaqce of the damaged area_to the surv1va1
of the tree. It is thﬂrefore necessary for a1l those concerned w1th forest o
' 1nsect cOntrol to be famlliar w1th the life histories, hosts, and feeding -
damagae . of the major 1nsect pests. in the1r particular region. - | '

. . . v
o M I H -

SroResT INSECT AND MITE CONTROL =~ = | . K

Managément decisions involving forest insect pests should be;

thorough cons1deratlon of ecologlcal and economic factors. Thé ingect pe
question,. its blology and type of damdage and the vgiue of  the forest resource

affected are some of these factors that 1nd1cate-w h controllstrategies and

/
s

methods, if any, should be used. - - ' e
-J; forest situationslwhere low value products’are'being produced, a certain

degree of natural control may be economically acceptable. However, insect or

mite control in a foresteH recreational or other spec1a1—use area ma?“be justlfled’

‘because of the high valug it has for consumer use. - N R

' In general, control-decisions represent.a.compromise between the value

of the forest, the extent ofﬂdamage, and the xelative ®ffectiveness and cost
T K . o ' . [
2 . o : : TN

= -~
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of the control 'and its impact .on the environment. t T o &/,'
- o . . :
-, ' . s B . . !
DISTINQUISHING’INSECTS AND MITES . :
) . . . iz : : P
. - N % . : v ! -
meects N

Ml

. =

AdULL 1nsects possess several featﬁres which readlly distinguish them
frdm other small &nlmals in the forest (Tabl I) These.characterlstlcs are:
.‘1) a body: d1v1ded 1nto three reglons——a hq4§ thorax and abdomen, (2) w1ngs,:
and (3) three pairs of’ 1egs.4' . - : - _ ' L
: L 8. S
v X . \ K - PR K

However, most damage to trees is‘done not by the eaéilylrecognized adults,
1 .

but by the larval or 1mmature stages of the 1nsect A famiIiarity with the

<

immature stages and their evelopment is helpful 1n determining what is responsible
for any observed tree damage\\fmwo common types of 1nsect development - are '
complete and gradual metamorph051s (Table II). Young of 1nsects with gradual
metamorphosis are called nymphs and are similar in appearance to the adults. fhe
nymphs dlffer‘from'adults’prlnc1pally in size and the lack of w;ngs. They

utilize the same food material asfthefadults and cause the same kind of damagé,

kR e

- (see Tab1e3II'for ekamples);f S ' "h” o B
SR : . S .

Immature forms«§r insects that exh1b1t complete metamorph051s dlffer

- [

-~

from adults in several ways: (1) they are dissimilar in appearance, (2) they

occupy dlfferent hab1tats, and (3) they utlllze d1fferent food sources.... The

young are more Or less wormlike and are- called larvae (larva s1ngular) ‘ .,

Insect larvae generally have{chew1ng mouth parts.and may or may not have

thoracic legs/xs legllke appendages (called prolegs) on the abdomen. Larvae

1ncxease in size by a process called molting (Shed&*23 their skln) When/thq\

L&

last 1nstar {stage) 1is reached, the larva transforms into a stage called the pupa.<
—

The pupal stage ‘is usually an 1nact1ve or resting stage and no feeding- takes place.

* Pupae may be covered hy-a.cocoon or otherlprotectlve material such as plant debr1s B

or soi. Manylinsects overwinter .in this stage. For examples of.1nsects w1th
: ¢ ' N ‘ v, M ‘ ) .
complete metamory’ osis see Table II. .

s . - N . -
, L f . ) ] .
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L VTABLE L." The meljor‘.'group.s' of insects and mites that are of ec'onomie importance in forestse

l‘.l.

\\' . K '.:l R ' \ kl SCientifiC l . o .t '
Kh\{ of Anjmal - Common Narie Classification \ : . Key Characteristics ,
' i | Aphids Homoptera ‘Pa.ir of cornicles (tubes) on abdomen o ~
o | s T
S Beetles - Coleoptera First pair of wings hard e ‘
_ Flies .. | Diptera L One pair qf‘wings s ‘
o Moths Lepideptera E [ Body and wings covered with scales I )
- , Lo L X L
.. Insects , Plant bugs Hemiptera - Pr/i@nt beak front half of. wing hatd
Lot .| Sawflies ""Hymenoptlera. o i'en not constrictsd at ;base,n first pair o I
S P e wings larger thap second " 0w
| | Scales “Homoptera / Body, covered: with a seale fr waxy material T
o Termites ° Tsoptera | gothi pa\irs of wings same size R -
- : o \ . b : 1
| VWasps. | Hymenoptera N Abdomen constricted at base, first pajr of
. | | )) wings larger than second G ," - |
W N e : Vo o .
' ' v Col ¥ ' ' : . ‘
S Spider mitis“"v Tetranychidee | | *6- . legs R U .
;o Eriophyids Eriophyioidae 4legs \\ ; . h%
VR ”.f. \ ¢ \ ' " v \\
.‘. . &":‘z ILZ’ ¥ 1l A [
| p ' X ' £ N i
'/‘I ' \ A.' .
o - | ! o »a - ‘ ‘ ! J t
; ’ : } ” ’}”“ . ; Q
» \ A ' , g“zﬂ ’w‘j . ’7‘7 ’ ° -
e '.‘.l' } r 1 .o
3 i ) RN ’ 40 ,
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Table II. Insect development or metamorphosis.

Type of | . . B
Metamorphosis Life Stages. . Examples- - - o .
) < — . - ’ . -
ﬁh } e e— /{
, i / ) =
M - : / * . (’ ’ . . .
Gradual © Egg Nymph .- adult Aphids, plant bugs
' : - - leafhoppers, scales
\SComplete Egg Larva Pupa . Adult , Beetles, suuflies
' lﬁ” . : ‘moths, flies, wasps
‘o - /

Mites

, Mites are not }nseets'but rather a type of spider.(Arachnida) Mites
differ from ineects in tWo major ways: mites (1) possess four palri of legs
and (2) lack wings.- Their development is similar to the gradual metamorph051e
~of insects in that the.immature forms resemble the adults and utilize the same food
source. Howeve:,.when-phe,young mite hatches from the egg, it only has six legs
and is often called-a larva- It then molts to a nymph staqe which has eight legs. ‘
The life cycle of u typical Jplder mite is )hown above

o d

4

4i R

\)4 . N I
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ST LR Ce -
CATEGORIES O? FOREST INSECT PESTS

v . . o ' !
Forest insect pests may be conveniently placed into categories based

. on their mode of‘feeding and/or damage (Table IIl) " Each of these groups

will be d1scussed separa Eely and the d1scuss1on will include information on

biology, type of 1n3ury, controls, and other generalrcharacterlstlcs. One or

more examples from‘each category w1ll be treated in depth as representatlve for

' that qroup.

.Leaf and needle feeders ' -

These are insects which feedvoﬁ/leaves, buds, and sometimes flowers of both

~ hardwood and coniferous trees. The mpst destructive defoliators are larvae of

O

sawflies, moths and a few flies and beetles. These larvae possess chewing mouthparts

and may cause defoliation by’ m1n1ng needles or leaves, skeletonizing the leaves by \

consuming only the tissue between ‘the veins,  or eating the entire leaf. - Although
dec1duous trees can w1thstand several years of complete defollatlon, con1fers may
die after one total defoliation. Several important insect defolrators of forests

in Michigan, are discussed below.

* Forest tent caterplllar (MaZacosoma disstria).  This moth is“perhaps one

of the most 1mportant defoliators of " forest trees in Mlchlgan It occurs in’

ep1dem1c numbers but at irregqular 1ntervals. Normally, these outbreaks last from

three to SlX years and then subside because of starvation or natural control factors

such as paras1tes and predators.'

o

'Trees attacked: Poplar, sugar maple, basswogp, birch, alder, red oak and

8 e - . N

willow are preferred

Type of.injury: During early to mid—June?:infested trees may be_completely

stripped of their foliage. While new leaves are produced later in the summer,

trees are weakened and their growth reduced. Tree mortality‘can occur following

four to five year$ of complete defollatlon, but usually only branches and tops of

. .
r

trees are® killed. . s - . o !

-

How to identify: Young caterpillars are uniformly black, later turning

(]

brown with a pale blue band along each side. Each larva has a row of white,

keyhole-shaped dots along its back./

RIC
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- TABLEMHAL, Major groups of insects and nites categorized acgording‘to'their type of feeding damage.

J

'S

(ategory

b

Insects, Mites

| ﬁV Type of Damage

}

%

hwmton?me \i-

Leaf or needle

feeders

Bud and shoot

' "ﬁeeders

l'&}-

Sap feeders

v

‘ Seed-and cone

feeders

- Gall makers,

/l‘ |

12

N
. ]

Wood borers

R
Bark beetles

Root feeders

¢

[

1

Larvae of moths,
sawflies, and
some beetles.

[
Larvae of moths
and beetles

Aphids, mites,
scales, pléﬁt

Cohugs |

!
Larvae of beetles,

moths and some wasps

5 g
Aphids, mites, f

| larvae of flies i

and wasps

.
Beetle larvae and
adults, termites

]

Beetle larvae

3

’

\ \EEEt%e larvae and
- adults - .

!

C oy
Leaf or needle tissue con-

sumed

Terminal growth of buds,

. shoots and twigs cone

suned or destroyed

.\' 0
Foliage, stem, twig or
branch tissue is pierced

and 'sap and chlorophyll

| are sucked from the tree

f

Developing cones or seeds
are destroyed

Préduce galls or irreg-
ular growths on leaves,
tuigs, limbs or trunks

Larvae tunnel into sap-
wood and heartwood
I
Larvae and adults tummel
into the soft tissue and

" phloem of trurks and

branches

Larvae attack and feed on .

roots ot lower bark

oss 0f leaves stops photo-
synthesis, weakens tree;

1/ nortality could result if

- repeated often

TreejdefOrmity (forking) re-
, sults; repeated tip damage
" may cause tree mortality.
” May reduce tree vigor and
grouth; honeydew buildup cap

| cause a fungus problem:

seldon kills tree

Reduces‘reproduction poten-
~ tial of tree

~ Rediices value of timber: perff

-~ mits secondary invasion by

fungi; seldom results in treé "," .

mortality -~

The girdling effect of the
tunneling results in tree
mortality

: Severe1§ damaged roots may fedd
to tree mortality especially
" 1n small seedlings

Y



E
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Life'history: Egg masses are deposited on twigs by adult moths dhrlng

July. Thes;>qus overwinter and beg1n to hatch in late Aprll‘ Groups of

4

young caterplllars feed on buds and later leaves, and unlike the eéstern tent

caterpillar, the forest tent caterplllar does not produce a4 tent or nest

- However, they may congregate 1n masses on- tree trunks when the weather is unfavor—

O

,_mlgratlng caSerplllars e : o

able. By early July, the larvae mature and search for places to pupate Upon
locat1ng a suitable pupatlon site, they sp1n a pale yellow mass of threads,
two inches long, on leaves, fenceposts or bu11d1ngs, and pupate inside it.

t

Adults emerge two weeks later, mate and lay approximately 150 eggs in a mass on

the tw1gs of the host trees. Théte is one generatlon_each year.
e\

Control- Chem1cal——Larvae of the forest tent caterplllar can be controlled
by a1rcraft or ground appllcatlon of 1nsect1c1des Aircraft is preferred to
ground equlpment where large areas are to be treated since chemicals can be applied

Juore - rap1dly, and to aqﬁgs inaccessible to ground sprayers Sprays should be

applled in the spr1ng after all eggs have hatched but before extens1ve tree

damage occurs. In‘addltlon to the area to be protected a buffer strip of 400 500

feet should also be sprayed around the protected area to prevent invasion by

’

. ,
Blolog;\al——The sarcophagid fly, Surcophaga aZdrzchz, is the most numerous

natural - enemy of the forest tent caterpillar. The adults (gray flleS about 3/8
inches long) depos1t young maggots on the caterplllar pupae. W1th1p To- l4 days,
they destroy the pupae and reduce the number of moths wh1ch emerge sto lay eggs. |
This paras1t1c fly may become extremely numerous and bothersome since it is

attracted to human skin. However, it does not bite and is merely a nuisance.

feud

Gypsy moth (Lymantria dispar) is a major pest - in over 200, OOO square miles

of. forest in the northeastern United States.  Current estimates 1nd1cate that
approx1mately 600,000 acres of Mlchlgan forests are lightly 1nfested w1th th1s
moth. However, it has ‘not been numerous enough to cause sévere defollatlon -
problems in M1ch1gan * Nevertheless, once established, the potent1al 1mpact of

this pest on Michigan forest could be devastat1ng For this reason, ;he ' N~

1M1ch1qan Department of Agr1culture (MDA) and the USDA's Anlmal and Plant Health

Inspectlon Service'are work;ng to conta1n and suppress tH% spread of gypsy’ moth
In 1976, the MDA and the M1ch1gan Forest Service supervised the- spraying of
approgimately lG,OOO.acres of forests to control this moth.

,
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' It is important t@at you understand som bas1c facts about this ‘ ‘

insect, 1ts bioldgy, and how to recognlze 1t so that newly establlshed infesta-

tidns can be located and destroyed. . . ‘ , ‘ ~ : .
-9 [ . . ° .

Trees attacked: . Apple, alder, basgiipd;'hawthorn, oaks, sOme.poplars; and

willows are preferred.' Elms, black gum hickories, maples and ‘sassafrass are
. less preferred hosts but are frequently attacked. Occasional hosts include

beech, hemlock, whlte cedar, p1nes and Spruces..

Type of'injury: Two or more years of complete defoliation by gypsy moth

catgrpillars may kill many trees. Of course, factors such as tree type, age,

growing site, amount of defollatlon and: environmental condltlons will influence

the impact on the tree..
- ! .

How to-identify: ‘Larvae are hairy,~about 1-1/2 to 2 jnches long with the

flrst five body segments blue and the last SlX brlck red 'Female moths are
, wh1te with a buff or yellowish abdomen and a w1ngspread of two 1nches. Male moths
) . e
are 'dark. brown with a w1ngspread'of>1-l/2 inches. - .

’
' e . . . .

Life Cycle: The gypsy moth overwinters‘as'mésseslof up t

\1,000 eggs

. covered with buff or yellowish hairs from the abdomentof the fdmale. Masses, ” ‘

about 1-1/®@ inches long and” 3/4 inches wi

a{§ laid on the bakk of trees, under

any other 501id material affording

stones, in hollow trees, on‘buildings or
protection from the weather. buring late/April or early May, eggs, hatch and
_young larvae movehto the tOps,of es where they spih down on silken threads
allow1ng air currents to blow th considerable distances.' ThlS is the prlnc1pal
means of natural d1ssem1natlon.' Newly hatched larvae feed on the leaf bases,~
then leaf surfaces where they chew holes in the leaves.‘ Older larvae feed 1nward
from the leaf edges completely consumlng the leaves, leaving only mldrlbs and
larger veins. Larvae mature durlng late Junéhang pupate. Pupae are normally .
locat;gaon the bark of trees or in a place:- protected from. the weather. Adults

emerge about mid-July; both males and females are winged but only the males can
fly. , Females lay thelr eggs near the pupal case from wh1ch they emé&rged.

Males find females: by means of a pheromone (sex, lure produced by the female).z(
ThlS scént or odor, which attracts males up to 3/4 of a mile, has been chemically
dupllcated. This chemlcal, known as Dlsplarlure, is used to ba1t sticky traps.~

to detect new.infestationsﬂ or determine the extent of old ones, byrtrapplng males. -

1 ) ‘ R N .
. \ - N ‘ L - - .- N
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Control: Chemlcal——Thus far; chem1cal control programs for gypsy moth

in M1ch1gan forests have been directed by the MDA. 'EControls for gypsy ‘moths
on pr1vate land have not yet been, considered. Past exper1ence in the eastern
United States 1nd1cates several years are required for severe populations ‘to

develop In the meantlme, research is cont1nu1ng on the gypsy moth by

M1ch1gan State Un1ver51ty and the U#DA More sens1t1ve methods of detection and .
: S g

survey are be1ng developed. - , Ca "

' ‘ 3
Blologlcal——Studles to assess ‘the value of introduced blologlcal control
agents” as well as parasites. and predators nat1ve/§o M1ch1gan are underway. In

the northeast, limited success' has been achieved us1ng a virus and a bacter1al

Iif you d1scover what you regard as a life stage of the qypsy moth
Department .

d1sease
please contact your cpunty Extens1on agr1cultural agent or Michigan

of Agriculture Inspector. : 5 : o - : ’ .

Spruce budworm (ChZorzstoneupa;fﬂmzf@rana) is the most w1dely distributed

.wdesgiuctlve forest insect in North Afferica. Severe outbr:igs have ocBErred in
Canada at irregular

the northeastern spruce -fir forests of the Un1ted States

1ntervals dur1ng the last 150 years. Mllllons of acres of ‘timbér have been

kllled where no control measures were undertaken The Upper Penlnsula of

. R
M1ch1gan has . experlenced moderate damage from‘thls insect -in recent years.

Lok

Trees attacked: alsam f1r is the’ referred host but wh1te, red and black
¢ P (h

‘sprucc, ‘pine, larch and hemlock are frequently attackeﬁ?

‘

(s

\‘1 : . o~
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! How to  identify: Larvae are dusky colored on the1r upper s:fface, with
n

f«twoJ#alrS’of yellow1sh spots on each body segment. The1r underside is a light

ERIC*

Aruitoxt provided by Eic:

greenlsh yellow. Both the head capsule, and part of the prothorac1c shleld (top

s

portion of first body segment behind he#ad) are dark brown.
) A ' : ! : Ty

i

g . \
o - : - 42 -° . ” .
'Tree‘Injury- nght to moderate 1nfestatlons result -in part1a1 loss of
" the ney foliage, espec1a11y 1n the upper portion of" the tree crown Partlally,
consumed needles on the webbed branch”tiﬁsvturn brlght redd1sh brown. in' m1dsummer.
Heavy pqpulatlons can completely consume the new follage In. trhe flrs, tree
mortallty ensues after f1ve years of successive defoliations.
[ . . . . v 3
y i _ C
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\ “Life cycle-' The adult moth\of the spruce-budworm can .be seen from early

|

‘ June through August They have a W1ngspread of about 1 inch or 22 to 27 mm. . _f

The w1ngs are mottled gray AfterVim at1ng, females lay eggs on needles, usually

,»/‘: i . ¥

\the upper branches o . ~~,_' I

Eggs hatch in about 10 days.- The t1ny larva (Worm) then feeds a short time
before f1nd1ng an overw1nter1ng site. \ . ‘

\ In the spr1ng, the larvae emerge and start feedlng. They first bore into

staminate flowers or old needles, but soon move to expandlgg vegetat1ve buds

& “

\
After \the buds ‘burst-open, they start feed1ng on the tender young needlesn

A Y

When tl\le larvae are about half—grown,' they fasten Bhemselves to a—few tender
twig’ t1ps and spin a thread to form a‘nest. , Needles stu‘é}i together by as wh1te

web may be seen by an observant person. Pupatlon takes place in early July in
)

these nests, and in about 10 Bays, the adult moths emerge. There is one generhtion

each year. : T _ e o L ' : ' |

4

Control: Aircraft application'is the preferred method for treating large
. forested areas for sprucehbudwormﬂ' Sprays should be applied when larvae are ' 2

in the third and fourth fnstars A ground mist blower'application is recommended

-~

for control and .foliar protectlon of h1gh value trees from early 1nstars pﬁ.the '

spruce budworm.

v o -
»

Bud or ShootgFeeders—

A - )
These 1nsects, mostly larvae of beetles (espec1ally weevils) and moths, feed .

in the terminal growth (tw1gs, buds and shoots) of trees. They depos1t “their )

eggs on both term1nal and lateral shoots ) Upon hatch1ng, the young larvae bore
3
into the shoot pith, eventually kllllng 1t /The occurrence of dead, flagg1ng

shoots or buds is character1st1c of borer damage. Injury of th1s type to young

shoots or ‘leaders.causes tree deform1t1es, such as forklng,.which reduce the va e
of the tree fbf“tiﬁber' Moreover, seedllngs and sapllngs are extremely 'ulnerable
to damage from these 1nsects, as repeated tip 1n3ury often leadsfto tr e mortality. .
However, termlnal damage in more mature trees is usually not of 1mportance ‘Since
most of these moths attack’ only shoots w1th1n a few feet of the ground a tree

used for timber may outgrow this susceptlble height stage w1th1n a. few years

However, weevils will .attack taller trees causing deformed truwks 1n later years .

[ 5. & N 5 [
. I > i . . L
. v w I : . N
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Both of, these insect groups cause serious damage. to- Chrlstmas tree plantations

in Michigan. v
. A3 . a

‘ 'Easterngpineshoot borer (Eucosma éZopioZa)'"‘This'moth occurs throughout //

4f=the natural, range of wh1te p1ne. Although it 1s an ‘infreguent problen in

e T

natural stands, 1t is often abundant in poorly managed: plantations oﬁ wherever

a closed crown canopy is ‘absent. A : : e
. . N . . L. . ' .
v : : . .

vy ! . B g . “ .
. Trees attacked? This insect favors Scotch, jack and,white pines but may

also dnjure;AUStrian,red, and pitch pines as well as white spruce and Douglas fir.

- -

v . Type of injury: 1'Damage‘is';:ausedrbylarvalf feedingvangrtunneling in'the

pith of neW'lateral or leader’ (terminal shoots. Heaviest attacks usually occur
o T -

. ‘. B
| 1n lateral shoots of the upper part of the tree. Mined shoots'wilt and turn -

“red in the summer; the weakened shoots may drop or break off at r1ght angles

.

and die. This latter occurrence is d1agnost1c of ¢ shoot ‘borer.

v

How' to 1dent1fy ‘Adults are small coppery moths W1th a wing expanse of, 5/8

iinch. ‘Larvae have a d1rty wh1te color with brownlsh—yellow heads .and when
‘ - B R . >

™ ' l ’ "Dy 3 ) . -
. . |
Life bistory- Adult moths emerge from overw1ntering cocoons in- early May and

mature are about 3/4 inch long

) lay-eggs on tw1gs or needle sheaths. Egg hatch occurs in 10-1% days and the
young larvae bore 1nto the center of the shoot where they feed until early
August.l The, mature larva chews a hole to the outs1de ‘and drops to’ the ground

where it pupates in soll~or lltter. There fs only one generatlon of this moth

. . = S »

each year. \

 Control: Larg -scale chemical control measures for this moth have been

relatively unsuccessfulyor too. costly.  For ornamental plaﬂtlngs, or small
é
/p sta ds, hand pruning of damaged shoots while the larvae are still present maye?7 .
, N

" be

he best control technique.’ ' _ : ‘ .

. . .

n Ve . ae

E . ) . . °
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Whltegplne weevil (stsodes strobz)ﬂw Thls is the most 1mportant pest

l;mltlng the productlon of t1mber from eastern wh1te p1ne. The white Pine weev1l
not oﬁly cayses a reductlon in recoverable timber volume, but degrades the @f

lumber present in the remaining volume. It occurs throughout the range of white
‘. ' ‘ b R ' ‘

- piffe in eastern North America.

Trees attacked: All p1ne and spruce'spec1es afe'damaged by th1s 1nsect

. _but eastern white p1ne (P%nus strobus) is the preferred host.

Type of 1njury A copious resin flow results from adult feedlng and ova—'

pos1tlon punctures in the terminal’ leader. The inner bark and camblum is g1rdled

by larval t‘ggellng and the top of the. whorl ‘is kllled. ) Ly

" 'How fo 1dent1fy-- The .adult weev1l about l/4 1nch ﬁong, is brownlsh w1th

N

wh1te spots scattered over the body. The mouthparts aré formed into a curved

\ snout 1/16 inch lon . The ‘larva dis curved, white, and has\a brown head capsule.
’Both adults-and larvae may ‘be found under the bark of damaged leaders.
L - . ) i . .. ] ./ '
.t : " .
;@
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Life history: Ad lt weevils overw1nter in "litter under infested trees

&

air. temperatures reach 50-55° F. in the spring (usually

and become active whe

the last two weeks gf April in Michigan_ During the 1n1;ial week of activity,

.

the adults feed on the upper part of the '__er, and mate. Eggs are qep051ted

in the feeding punctures on the leader® ; e next month or more. Larvae

v

hatch after two weeks and tunnel 1nto the leaderlwhere they feed on the‘inner. s

- bark *and cambium, killing the leader of the preVious year' During this time,
'the curreut year s growth starts but the new leader soop”droops over producing '

the symptom knOWn as "shepherd s crook." Thus’, the present and previods*yearrs
® e oo

o

growth are’ destroyed. , . a o . s

: After approx1mately six weeks of feeding, the mature larvae construct
[
pupal chambers in the wood-or pith. Adults emerge twb weeks later (mid-August

, to September) and feed on tw1gs prior to overwintering.l

Other bud or shoot feeders which may bé/a problem in Michigan include
the Nantucket pine tipmoth, the pPine candle moth and the Jack pine tipvbeetle.

. * -

~ Control ) When weevil populations are low, 1nfested terminals in
plantations or forest nurseries can be hand-pruned and burned by mid- July If
populztions‘are heavy, trees can be treated chemically at three to four year
intervals until® they are-over 30 feet'tall Effecti$e control has been obtained
~with the applicdtion of a resldual stomach poison 'to leaders in the spring when

{ adults first emerge. However, control of ;this insect in large forest stands is

" seldom justified. : T

- o - y e e

.-, Sap Feeders: _ ,
a N " . —

Insects which utilize sap (or plant Juice) as a food source are equipped

>

with sucking mouthparts which are ‘capable of piercing plant tissue and sucking

-

fluid from individual cells or from*the conducting vessels (phloem). .

OO Pests in this category include aphids,_scalej‘ plant bugs, sp jttle .bugs

and mites. They seldom kill the tree but may. redtce its v1gor and slow 1ts growth

/ - . j ? . -
Control' Sucking insect damage to fofests is generally not serious

'enough to réquire coq&rol procedures. he balsam woe&y—aphid is an exception. 4

{
Tree plantations arjgfrequently treated chemically for control of some sucking

&
pests. Contact p01s0ns are’ used as:* sprays but coverage 1S seldom complete,
B

espec1ally for 1nsects or. mltes WZ;Ch feed on Jower leaf surfaces..»Systematic

~1nsectic1des may take longer but e more effective, especially.for mites.

R . ) ] o . 1' | -
e, . ee
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" Agﬂids.vAThese ébfﬁQbodigd, usually pear-shaped sucking inéeéts neérly
always, with a pair of corniclést(tubes) near the tip of the abdomen. There
are wiﬁéédfgnd Wingiessbfdrms, béth'of which can occur on the same aﬂﬁ;‘ -
’They:arg often found on stemg,‘}eayés,vbranchesi.and?ﬁlowérs of manj trees. .
.Aphiaé discharge a clear watery liqdia, called honeyde&, from their anus. Tb;s '
sticky subéténce may coat plgnt.foliqge andfgive rise to a«500£y-fung;s érqp;e@.

A

Ants are often” attracted to this substance which they»ﬁtilizé“for food. .
. . . " "

v ) * . !
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by éphids-" e . N

i

'fungus may grow on the honeydew.\ o }’ e D ‘ ‘;;,; o

-Females lay»eggs which then pass,the.wrnter.
e ) =R SR

“ . . . . ” v

JIrees attacked: + All deciduous and coniferous trees are subject to attack

o

L .
. . . o ~ N
“ . - e [ v .
‘ . ’

Type of in3ury Plant Juices are suckedefrom branches, stems, foliageJor_g

Ve ¢

flowers. Thls feeding may cause galls to- form, leaf 1n3ury, Yeaf curl leaf

drop, or leaf discoloration..gGum may ooze from feeding wounds. Sooty mol&

u

c»,'.'.. ..
- 2]

How to identi_y . Eear~shaped bodies up to 1/4 inch long with cornicles at

abdomen tip, winged or w1ngless, color is variable, usually long antennae. ;- o

R q . . '..

Life Historyf Aphids generally oVerWinter as eggs wh1ch hatch. 1n the spr1ng

into wingless females.' These females (sometimes called stem mothers) reproduce .

parthenogenetically (w1thout fertilization) and - g1ve b1rth to livrng yougg/
;’a
rather than eggs. Two or’ more generat;onS(ofhungless females may be/produced but

“

eventually a winged gquration appearswgpd usualIy migrates. to a different focd

. plant. The winged females also reproduce parthenOQenetically g1v1ng birth to L

living nymphs.n At the eﬁﬁ of the summer ~ the winged form returns to the. or1g1nal

food plant where a genegation of males® and females appear and mating takes Pplace.’.

[ ‘
T
- - _. .
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Cont;ol, See control for sap feeding insects.. - LY b3 .
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/Scales: These 1nsects attack a wide variety of both decaduous and conlferous

™~
trees and when 1nfestatlons are heavy, plant injury (los

Females are wingless and uitally legless while males ar

parts and thus do not feed.
- 3

both legs:, and antennae. However, when the crawler molts to the’' next nymphal

’

stage, legs and antennae -are lost.

and-secretes a waxy or scalelike .covering over its body.

the covering is usually separate from the body ;Fiigr

intimately associated w1th th1s waxy coverlng

Q i | : ’ L ‘ € . “SES'r
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of . sap) can be - severe.

wiﬁged butalack mouth-

. r .
" The nymph becdomes sessile (not free to move)
In the armoured scales,

soft scdles are either bare oy

v

v

Active first instar nymphs,'called crawlers, pessess.



w0 - 50 -

Ld

N : , . ‘
Ping tortoise ‘scale (Toumeyella numismaticum). This scale was named

because its hard cover resembles the shpll of a tortoise. It often attains

bopulations large enough tocause serious damage and even tree moktality.

Trees attacked: Jack'ﬁine is the' primary host but it also aﬁ:i:fj/scotsr

Austrian, and sometimes red pine.

Type of inipry- The extensive loss of plant sap - -reduces tree vigor, often

killing branches of entire trees. Black SOOty fungus max accumulate on the :

honeydew wh)ch further d1sf1gures the tree

i

How to identify: Immobile oval chestnut brown insects, about 1/4 inch

long near theltips of‘branches. A conspicuous black socoty fungus may be
present. | ¥

B . ) . J .
Life history: The Pine tortoise. scale has one Jbrood each year. winter

) is passed by 1mmature females in protected places on the rough bark of the.

twigs. Beglnnlng the third wefk of June each female lays 1,000 or more eggs
g
beneath its body These hatch 1n a few hours and the reddish crawlers exit

from beneath the mother scale and mlgrate to the termlnal branches In late

August females mature, .mate w1th the winged shortllved males,. and cont1n xto

B Y

feed until cold weater occurs. . S .~
) . «Z.' } . i , “‘d . )
Control: See control for sap feeding insects. ;/2 : »
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Mites. Spider. mites are the major mite pests Of forests. They aré widely
" distributed throuqhout the United States and Canada Spider mite outbreaks'have

been recorded over lifqe forested areas frequently during perlods of drought

2

Nursery “stock and recently planted trees are especially vulnerable to m1te

inig:;%\\Heav1ly infested foliage can be discolored, d1sf1guredfor killed from -~
. . ol : 1 :

mite feeding injury. ' . ’ " FARN e

‘and coniferous trees of Northfﬁﬁeffcai

1

Trees ‘attacked: Most d@ciduo

e of injury: Plant sap co ta1n1ng chlorophyll is sucked from leaves' or.

needles reduc1ng plant V1gor ‘ -8 .
oy p B st » . ‘
.?, . .
- How to identify: Actlve spider mites range in color from yellow, green, tp-\

Y

b
red and w1th the use of a hand lens can be seen m2v1ng about on follage Damaged

leaves or needles become yellow to bronze in color due to the ‘loss of chlorophyll.

by

Small dark specs of mlte frass and- silken webb1ng may be present on the'leaves.

f
I

Llfe h1story MlteS .may overwinter as egqs or adults on twigs, bark, or .

at the base of con1fer needles. Many generations can occur each summer g1v1ng
_rise to large‘populatlons on any given tree. The larvae have only s1x legs while
the nymphs and adults possess eight. all stages feed on plant t1ssue, usually

on the underside of the le‘aves.

3

Contro.. See control for sap feedingvifsects.
. Seed and Cone'Feeders~ “ - o , s

’ Insects wh1ch destroy developing cones, seeds or flowers include small
i"wasps, and the larvae of moths and scolytld beetles Theseupests_have their
greatest lmpact in seed orchards where crops have been manaéed'for years at
great expense The damage generally océurs when developlnq larvae bore through

the seed coat and feed on ‘the endosperm

~
-1

- Control: Seed and cone insects‘can_bejeffectfyely cOntrolled with systemic
insecticides,” when feasible. L —ik&; ' '
AT S R ‘ S
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White pine cone beetle 4Conopthorus coniperda). This scolytid .beetle is .

the most destructive pes$t of white pine' seeds. Entire seed crops in many stands

“have been destroyed by this insect.

' Trees attacked: Eastern whitefpine.

3

Type of injury: Adults and larvae tunnel through cones"‘larval feed1ng

destroys seed and cone’ tlssue
X
4

How to identify: Adults are‘shiny black beetles 1/4 inch long. Larvae are white

and somewhat smaller than the adults. Both can be'found in the infested c;
.’ . K \ . . oo

! - Life hlstory‘ Adults ovefW1nter in 1nfﬁsted cones on the ground In the

spr1ng,Jihe adult female: bores into second year cones on the tree and lays.eggs.

EN

Developi larvae -tunnel through the cone feed1ng on seed and other tissue. 1In

late Fuly they pupate in cells at the end of the tunnels. v.Infested'cones die and
:, fall to the ground 1n afew weeks Some adults may emerge 1n the fall and feed on

f1rst year conelets but the mgjorlty wait until the next sprlng ‘to' emerge.
.7 r i I
Other insects whlcb may effecﬁ seeds or cones are: red pine flower moth,

- red pine cone beetle, and wvarious' coneworms (moths). . . . '

A hd by

éfi;ll Makers , _ ‘ o .

‘InseCt galls are.abnormal plant growths on leaves,'twigs, or branches caused

5

by elther mechanical or chemlcal stimulation from 1nsects. Insect larvae

utilize galls for protectlon while they bud on plant tissue or suck plant sap.
/ Damage to forest trees from gall makers is_negligible. However,.in nurserles_and
- nplantatlons, certa1n gall makers are problems as they may stunt or, d1sf1gure :
& young trees. Wasps, aphids, flies, weev1ls, and m1tes are.some of tﬁg\fiiii;;ﬂg~\\<§§ﬁ
" which can Produce galls ¥ ’ . ' ¥ : . ) .

-

- . “ . ' -

Cooley'spruceggall aphid (Chermes caoleyi). "This is a common gall maker
B . ., ] -
on spruce in Michigan. It is primarjly a problem in nurseries, Christmas A£Tee ' -
plantations, and on.park or'other-ornamentalvtrees‘ ® -
L Trees attatked: Colorado blue, Eﬁgleman. Sitka, and b1g cone spruce -An o
‘,altenq Ee host is Douglas fir. . s - ) -
] ~ . R . , . . N
Type of 1njurL These aphlds su"ck/plant sap from needles, caus1ng gaIls . .

.

‘to form. ' Some of‘/he injured twigs may die.

- . ) . .
IS

Aruitoxt provided by Eic:



-~ ) , . - i o ‘J.‘

How to identify: Elongated pineapple or conélikevgalls, onefto two

inches lomg, are located at the tip of_new thgS. f .

__Life history e Nymphs overw1nter at the base of spruce in Dougfgs fir buds.

In the spring, these nymphs: mature and lay eggs. The eggs hatch and the young
feed on ‘the base of new spruce needles, causing them to swell and form galls.

In Ju or August the galls open, and some of the escaping$aphids fly to S

Douglas fir where they lay eggs on needles., The . eggs hatch and the nymphs

overwintd on this tree. The next summer these aphids‘either continue to live’

n Dolhglas fir r'f{y_back to spruce. Cooley. spruce gall aphid can also live

continuously on jspruce.

g . \

Controﬂ: antact or systemic insecticides have been effective in controllingy o
these ests when applied in the fall to control the nymphs. When feasible, galls

can b rem oved by hand before they open in July, making chemical treatment _J'Qé_

R
unnecessary. : ' . : e
Other gall makers freuently found in Michigan include the eastern spruce gall

aphid eriophyd mites (maple bladder galls, crimson erineum mites), _oak- apple
gall maker (wasps) and many others. A . . .o
, .

e . . L : ¢
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Wood Borers . LY L '"..”w’t"-,'» . . DT , : ‘ -
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Wood boring insects are generally COnsidered secondary pests in that they
{\

attack dying or recently dead trees or'those weakened by disease, drought,

injury, or dgﬁoliation. Moreover, borers are actually benéTiCial in afhealthy T

.

forest because they hasten the return of dead wood to the sdil humus. However,

—

“also attack dry wood on the forest floor.

O

ERIC
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forest losses due to wood boringljnsects may be angreat as those caused by.

any other group of pests. Felled_ timber and damaged or - decayed future wood

products are made/useless because of wood borer tunneling. Often, these tunnels

.

allow fungi ts”gain entrance to heart and sapwood and produce stains which mar.
the utility and appearance of the products.: The majority of wood borers are )
larvae of beetles (flat- headed and round-headed borers) but there are several
impor-ant wood boring caterpillars (moths). Termites and powder post beetles may:
- ’ e <
Control The best control for these insects is to remOVe overmature,

diseased dying, or dead trees, ‘and felled timber from the forest aszsoon as possible.

A ..‘_b- : . ,‘ C | '&'y )

. . . .
) : . . R « T A
to . ' -oh 5 :\] '
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. White- spotted sawyer (Monochwnus' scuteZZa% This. roundheaded “borer
commonly occurs in Canada and the norfheastern UnLted States westward to the

Great Lakes area. The larvae_arelcalled “sawyers" because of the loud noise

.

they'mgke while feeding. This species and other members of the genus Monochamus

‘ C , )
often cause heavy losses in windthrpwn or firekllled timber, in saw]ogs left
‘ : . .
too.long in the woods befoyxe milling and in ﬁmproperly handled pulpwood. v
L . , ‘ .

Trees attacked: Wh1te ping.is preferred but other hosts: 1nclude red and

“ jack p1nes, balsam fjr, wh1te, black and red spruce, and larch.

</ Type of 1QJU€X, The wood surface is scored by the shallow tunnels or .

‘galler1es of the young larvae; heartwood is damaged’ by the extensive tunnels of

older larvae.-

How to 1dent1fy Adult beetles are oblongshaped and vary in length

N

from 3/4 to 1 1nch The male is completely black except for a small wh1te spot
] located toward. the end of its back. The females are also black but” have their
K\ back mottled with white spots. The antennae (feelers) but‘may be longer than
the adult;s %ntire‘body Larvae are fleshy, thin-skinned, white to yellowlsh in

color, and cyllndrlcal in shape. 'Full-grown larvae.may be up to 2 inches long.

v Life history: Adults emerge throu h circular holes’ in the bark in late’ -
\ L: g

spring or, early summer.’ They lay therr eggs 1n slits cut in the bark, preferabley
near old branch scars or in buckled" areas on logs, pulpwood and redently killed
trees. Young larvae feed on the 1nner bark, camblum, and outer sapwood forming
shallow galler1es and filling them w1th coarse fibrous borlngs and frass. Later’

in the summer, the larvae tunnel deeper"rnto ‘the wood to overwinter. The-larvael.

\

*

cont1nue to develop the second summer—two _years belng required to complete the

life cycle in the Great Lakes area and Canada. . S

Control Sawlog damage can be prevented by cutt1ng and remov1ng tlmber’/

’
. -

from the woodg between- Segffmber and mid~to-late June. Pulpwood damage can-be
d1m1n1shed by p111ng_1t in the shade ‘of standing trees or cover1ng plles with
layers of slash, one to two feet th}ck These types of cultural and sanitary
- management are control techn ques, which are very effect1ve and generally less

a
.costly than-using chemical methods. .

ERIC. =777

Aruitoxt provided by Eic: - -



-

., . SE T Tmmmees e e . B

_Bark Beetles - " : , o o )

N

R o
s

' " Bark beetles. comprise one oflthe most destructive groups of forest insect
pests. in North America. over 4.5 billion. board feet of saw timber are kllled on -

Al

“an | average year by bark ‘beetles. This represents about 90 percent of all : .

r

_indect- induced mortality in our forests.

- .

. .Thisﬂgroup is-composedlof beetles belonging to the family Scolytidae and can,
be divided into three groups: - (1) tzue bark ‘beetles, .which mine between the bark
and wood -of thgS, branches, trunk and roots, (2) wood- boring bark beetles, whlch
mine directly in the. wood, and (3) ambroSia beetleﬁ which bore deep holes into
‘the sapwood and feed entirely on fungyﬁwhich grows on the tunnel wa{ls. The . -
larvae and/or adults engraﬁé" (mine treat) the soft phloem tissue which girdles'
and kills the’ tree. _AySo, a blue stain fungus may-be introduced by the beetles
which leads to tree mortality. Since there are many different species "of bark

.

beetles with varying life historieié~ the folloWing discusSion resents a generalized

amage. . - f"'”"' g ’WR ~V -;'. - i;b
RRIC- 4 D

Aruitoxt provided by Eic:

account of bark beetle biology and
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Trees attackel: Most species of deciduous and3coniferous trees.

L)

Type of injury: The tunnellng of adults and larvae deg ;py the food (phloem)/

)

years. ™ o o ' . ﬁér'. Y . ./

{
and\\ater (xylem) carrylng vessels of the tree often kllllng it in onﬁ or two

s q_q -

How to identify: Mature larvae are ' 1/8 to 3/8 1nches long, w1th whlte,

legless,‘cunve% bédles and a‘reddish-brown to black head capsule Adults are 1/16 -
't\\3/8 1nches long and vary from brown to reddlsh brown tB’black in célor Small
‘round holes are- present. 1n theuguter bark of rqfested treeé The area beneath

the bark is grooved (engraved) by numerous designs. From a larger central groove

. ' 1)
(or tunnel), smaller-grooves run at'right’angles jfrough the inner bark.
] N

L1fe history: Adults in the spring and 1mmed3ately search for new host

FLl

mater1al e1ther standing trees, felled t1mber, or dead logs or branches Females

are the f1rst to attack constructing entrance tunnels through the bark to the
phloem d;.wood. If the tree cannot resist the initial- beetle attack the females
releage a pheromone (chemlcal attractant) which guides thousands of male and '
female ‘beetles to the host tree The beetles-then mate and bore egg galleries
into.the phloem or inner bark tissues. -Eggs hatch in'these‘galleries and young

larvae bore new tunnels;at right angles to the main-one. The mining of the

E

tree ] phloem layer by hundreds of larvae g1rdles the tree. W1nter is spent
in the egg, larval or adult stage. Examples of bark beetles wh1ch occur in
Michigan 1nclude the ted turpent1ne beetle, eastern spruce beetle, easstern

- larch beetle, the pine engfaver, and str1ped ambrosia beetI//

. ‘

Control Many d1rect—attack methods have tradltlonally been usedfto control
bark beetles These 1ncluded felling, burnlng, or ground spray1ng by hand or
’power equlpment Bulldup of beEtle populat1 can be prevented byx n1tatlon
- . N v ‘ .
logglng or “other salvage operatlons o ST o v
I A
Many natural factors to keep bark beetle populatlons in check—-paras1tes and

»

o - ~

.

predaters and low w1nter temperatures, to name a few.

. The use of\pheromones or attfactants to trap beetles before they damage

vt
‘timber is Stlll in the experlmental stage, but it does ‘have promise.

S . .. . - . - - - T - R
- . .o . .-

. o . - -
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. Root Fegders . Lo /,

.'y,_ . R

" This group is largely composed of beetles (wh1te grubs, weeV1ls, w1re

worms) and some tegmltes .The pr1mary -impact of these insects 1s .on forest

- -

K

nurgeries where young seedllngs are especially vulnerjjle to root 1njury .

;oPine reot collar weevil (HyZobius radicis) This insect has caused

extenslve morta11ty of pine 1n plantatlons and forest nursérles 1n -southern

-

Canada %?d the northern Un1ted States. . .}} IR )

]

Trees attacked: Austr1an,-easternthite,,pitch, jack}EScots; red, and

mugho pine..l' , o o S o
Type of injury: Larvae tunnel into the' bark wood at.the base of the trunk

- .

and in bases of large‘rootsrbelow the ground'line The camblum and phloem

tissues are1destroyed by this tunneling.  'Flows of resin at feed1ng p01nts form
’ . o ) - . R WU
a heavy layer of pitch and soil around the robdt collar. : A

Vo oA

How to identify: ‘Mature larvae are 1/2 inch long with white,~legless\bodies"
and~brown head capsules. The adults, 3/8 to 1/2 inch long, are dark reddish

brown to Jblack with irregular‘patches.of‘white to_yellow,hairlike;scales on

' - . L

the back. . ° , : _ . :
. . - , : '

** Life history:* The weevil may overwinter as, A larva, pupa,, or adult, and

eggs are deposited from early May to late September Larvae of varlous sizes
’can be found throughout the summer tunnellng in the inner bark at’ the-root C
Lbollar.;~Mature larvae pupate in earthen cells 1n~the surr6und1ng s01l'from‘ .

June to September. Adults emerge from August to October but do 11ttle egg lay1ng -
before enter1ng the" s01l to 0Verw1nter. The adults also feed on the 1nner R

bark at the base of the tree and- mayésurv1ve for as long as two years. J‘ -

’ -

“flnsedts may be controlled by spraying when adults are-'t”

._Control‘ LThes
actlvely fee&lng ’“Often the application of a s01l 1nsect1c1de before plant1ng

or seed1ng is effectave as 1s sipping seediling roots prior to setting out . s

.‘m'.
- ..’ .
o«

Other rcot feeders which may be a‘problem in Michigan'includé the . o=

strawberry root weevil, white grubs of the génus Phyllophaga, ocak-weevils, and
termites. ' - ' o o L
et i Srmt s e ’ ' . . : '

. . » Q .

e .
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~¥ ¢ SELF-HELP QUESTIONS ON FOREST INSECTS

i
2 - LY . . i
: : a

Vad ¥
: Now that you have studled this section, answer the follow1ng questlonsu
Wri ne answers with pericil without referrlng back to’the text.: When you
are satlsfaed with your wri'tten answers, see. if they are correct by checklng
them; with “the’ text. Erase your answer and write 1n the correct answer if your:
firse~answer is wrong. Note that these questions are not neceSsarlly those 7.
that are” ed in the certification examination. A
v @ - » ) - M
1. List at least 3 factors affectlng the 1mportance and extent of 1nsect
rdamage. \
. i . - . ' \
; . - ed ! , | . 4
Ty ) . : ! . '
K ' . B . . >
2.. List four factors that must be considered before making a control decision.
¢ . ' L ’ - N '
U 3. Is most damage to trees done by the adult insect?
. , | N
4. How do mites differ from iﬁ3ect§?‘ /.‘ &
¢ 5. 1Is terminal damage from bud or shoot feeders important in #hture trees?
6. Li'st, four types of insects that are sap feeders. . . . o
- | -v | ; . "
’ 4 i
/. ‘ ~-\‘~\\, 9 y .
7. When does damage .from seed and cone eede#é generally occur?
. N o ./’ A
8. - Do gall makers damage forest trees signifiéantly? ‘ O '”-1
* ' L A a - 3 ) o T
. 9. Are.wood boreré'considered‘prf@ary o:‘secohdgfy éeSts?r o r

%
. , . Vi
[ B

S - B e PR

10." Do true’bark beetles “bore deep holes into thé,sapﬂeod?' ' ,

-

e

.

-“11. Are root feeders more injurious to seeaiings or\&ésfre.trees?

Ve R . A . . .' ] ~ =
o i . T o , ”-”ﬂyﬂnrr" "___‘\~\\#\
- H .
O . / o \ N (y ‘ ‘ .- o 4 |
’ ’ !
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IS y s . FOREST DISEASES ]

" There are several categorles of forest d1seases.

.

however, few of these

are successfully treated w1th fung1c1des. Th cankers, rusts, and wilt diseases

are the. most 1mportant in terms of losses to future forest produetion.:
-

Nearly every tree of lmportance in forestry has\been found with one of thége

types of dlseases. Tree dlseases, with a few expeptlons, have not caused “the

widespread death’ and destructlon as have outbreaks of" 1ﬁsects. Also, the

Y

causal agent to tree d1seases

is often not readlly found by ‘casual 1nspectlone

of an unthr1 t tree. De trees by d1sease is often attr1buted to other

_factors such as old\age, and drought . "”; o \ o ; ,
k " . '\ < T N . |

by -

_ D1sease are generally separated into three categorles based'on the part _.

of the plant where they are found. ‘ . -i ' \ , L

] . . N »

[ ’ \' ’ : g\ \'\
1. Root and s01lborne~d1seases——These may be controlled by fung1c1de . /*_“

f . - K -

i drenches, fumlgatlon, crop rotatlon, and other cultunal methods. '

t \ - ]
2, Stem and hranch d1seaSes-—These may ke tre ted with fuhg1c1de spraysh d

pruning, and select1ve cutt1ng.

3. Foliage diseases-—These‘may-be treate ith ici . TN ’

. ok C N
-y ’ .




' Root and 501lborne diseases are seldom controlled by fumlgatlon in a

‘forest s1tuatgon The costs of mater1als and labor: seldom,Justify the IesultSi

In most forpsted cond1tlons there 1s ample varlety in Spec1es distribution to .

-

prohibit rapid spread.of root and/s01lborne diseases. An exception may be iQ

plantatlon productlon where a s1ngle‘species is grown. Here, a soil,fumigation

~barrier, .trenching, or selective’ remqval of certa1n trees may be used to stop
v %
~ spread of serious root and 501lborne diseases.

1 ,:_ R - L - i &

Nurserles .often use. fumlgatlon to control weeds and disease control 1s a

‘secondary benefit. However, in some cases d1s se control is the prlmary purpose

. -

of fumlgatlon Soil fumlgatlon is also used to control nematodes in sume f?rest

nurseries. A disadvantage of soil fum1gat10n is the possible ellmlnatlon of

3 —

benef1c1al mycorrhlzal fung1.wh1ch most trees need for optimum growth Hence,\_
1t'1s 1mportant for nursery managers to know the1r pest and 501lborne dlsdhse

problems, and welgh the beneflts of fumigation’against the reduced growth that

N
-moisture, and nutrlents in nursery SOllS.Mlll often ellmlnate the need for fum-

1gatlon. - , /ﬁ, . o ' SR
. . . - N,
. . . v - P

> Stem and branch- dlseases, 1f they are severe, ‘can ‘be managed by selective
| ~'cutt1ng and prunlng in fbrest stands. This practlce is used where recreatlonal

or’ potentlally h1gh—value timber Justlfles the - costs of such operatlons. In

7 . f

may .occur if mycorrhlzal fung1 are ellmlnated. Proper management of organlc matter,

t

spec1al 1nstances, ‘such, as ‘blagk walnﬁt t;gEB grown for veneer, fung1c1de sprays .

to reduce damage may- be juStlfled.‘ Benef1c1al cost analys1s should be used to

determine the feas1b111ty of spraylng. . g
AN

v

Fung1c1des are often ‘used on stem and branch d1seases in nursery and
\
Christmas tree productlon. Other methods of dlsease'control often found in

1ntens1ve cultUre 1nclude weed control (to ellmlnate one host‘of a rust)fhnd

' 1

prunlng or selectlve cutting of d1seased plants._ ‘It .is import@nt to know ‘'what

dlse e is present,,the‘llfe cycle of the disease, and which method will(w0rk
- : ’ 2 : N Vs . T

be to control it. - . : ‘ ‘ . : -T\m

i

/ Follage dlseases are seldom controlled in a forest s1tuatlon, however,n

;

~;/

‘as with stem and brénch d1seases, fung1c1de sprays may be Justlfled to protect

hrgh—value plantations: By contrast fungic1de sprays haVe become an essentlal

. . . ) ° ¢

C <
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©..part of nursery and Christmas tree plantation management. Foliage diseases -

)

i

b

* most commonly encountered are Phytophthora, Pythzum, ﬁmd Fusarzum Only very R

\)‘

[ERJ!:n o | o :_ ﬂn'i? y‘\f. . fiufsq’;' - S ;

:{f are capable of destroying seedlings and young trees in a short time; hence,

knowledge of-the various pathogens, periodic,checkfgg, and timely fungicide
: bl - . .

'applications_are necessary to profitable production4 ' . .
. . o A - o . o ; | S .
Some examplesg of the three categories of dlségse are given here. )

. ' o . oo .
. . ) . . ' i . & ] ) N - ) .
Root and 801lborne Dlseases o e _ , : . ' .

/

"y ‘ .
Vertﬁc1lllum W1lt The . fungus which’ causes this- disease (Vértzc%llzum

aZbo atrum) is a soil inhabitant, ix%;;,iﬁycé TIve in the soil'.for longnperiods-

% ~ . Y .
1n tHe absence\of a suitable/host. It also has a %gde host rangéﬂinCluding both

[ P

woody and herbaceous plants Fumlgatlon may be used to control Vertzczllzum °

where high- value crops such as nursery stock are produced The'plantlng of

3

nonsusceptlble plant spec1es is. the only other su1table control s 'ﬂtr ;
: ra S T

<\.Shoestring'root rat. Thls is a fuhgus disease caused by Armzllarza melleq. N

o

The fungus produces str1ngllke black strands wh1ch may grow:-many feet through the

+ soil from host to host Armzllarta has a broad host range among the woody plants

’

and both c0n1feﬂs and broad leafed trees are att;sked Armilldria is not

aggress1ve fungus under most cohdltlons, hencebt ma1ntenance of tree v1gor is

very'lmportant in protectlng_valuable.trees. Where h1gh-value trees are concerned,

3

fertilization to maintain tree wvigor is reco nded. , Once the fungus is present ‘
cklve method of control.’ Very

and cau51ng damage, soil fumlgatlon is the only effe

.'.'

few eConomlcally valuable trees are res1stant to attack so crop-rotation with
trees is. not a v1able solution.. fv ; R ¢ Le - & '
. Ly, . [ . . ’ Te 3

’ \\’\ Damping—off This d1sease is caused b several d1fferent fungl Those“

.\( . o

young seedllngs are attacked so the: dlsease 1s.pr1mar11y assoc1ated w1th nursery
productlon of forest ‘trees. Young seedllngs may be infected before théy emerge .

from the. s01l or after emergence at or near the?ground llne Nearly all tree
1
_spec1es, both con1fers and hardwoods, are 5uscept1ble to these pathogens THe},:

- i 1 'é‘

“diseage 1s generally most! severe in.'soils that are excess1vely wet

,-Jw__.. b p w ' . ) .
- L,

7“ he best" control is ﬁhe use of proper cultural methods such-ds beddlng,

selection of well- dra1ned s s for nursery peructlon, and av01dance of excessive

’

waterlng In .some ‘instances effect1ve control has been ach1eved by treat1ng

,

N seeds with fung1c1des L1kew1se, s01l drenchlng with some fung1c1des has proved

effect1ve in several @ases * The best control hap‘been obta1ned w1th s01l fum1gatlon

’ o
“' ) s

.
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Howéver, this not only destroys the sharmful 'soil organisms, but the Beneficial ‘
. . @ . N .
o - . ¥ Ry . . o 7 Ce _
‘ones as well. Lo ' ’ e Fo : N -
i Y N . ¢ . . . . A .
- - N . 4 .
" . Lt L. Q\ TR . . . ' .
- . F2Y " - . (.\ (Vv . = . . ° '/‘ R o s
. \Fomes annosus root rot . ThlS 1s a dlsease of conlfers caused by the S .

. K
fungus Fomes annosus ThlS fungus enters a stand ‘of trees by alrborne sporés

wh1ch land on freshly cut stumps Once 1n”the stand the dlsease spfeaas by-*
roots and root grafts between adjacent trees drhls results in. c1rcu1ar patches vj,

.7 of dead or dylng trees around stumps.p The dlsease is most destruct1ve in oo Ee
plantatlons where there is close spac1ng of trees of a s1ngle spec1es SR

v " ,_‘3'.
.

r Fomes apnosus has been“controlleduby treatlng the freshly cut stump surface
> N .
w1th a compound such as borate Lo keep:the airborne spores from enter1ng a P QK'
v

N )
v

i
stand " Once 1n a’ stand trenchlng aroundvtrees or soll fumlgatlon to klll root
&

'R

Y grafts between adjacent trees has been’ found to- be effectlae 1n some high value
2 & -
stands T1m1ng of th1nn1ng to avoad frFshly cut stumps at, ﬁhe season the. fungus -

X

[

;s producing spores has also been found td be effectlve t? avoid Antroduc1ng the

.- o e . . . .
fungus 1nto a stand . ;_' L _ et v e ‘

7 -~

.. oo . . : ; 3
- : : N . L - “ - e . » . . . e N
. : ) y ®

g . Other‘diseasesf Severa% dther well- known diseases use the 5011 and roots ‘7- ‘

F_ as a meang of spreadlng Examples «of these are~Dutch elm dlsease caused by

Ceratocystts ulmt and' oak wilt’ caused by Ceratocystzs fagadearum Spread of
v .
these d1seases to. adlacent ‘trees is byuroot'grafts,rtherefore trenchlng and 3011

‘-~ 9 [

J/fumlgatlon to. break these grafts 1s often used as a control BT ¢f_ x
- p S . . e T Co f S .
Stem ‘and. Branch Dlse¢%es S ' B S o A

P S Fa— - N ". oo ST . . SR .

. L~ White p1ne bllster rust ThlS stem d1sease, caused by the fungus L ; ‘.;

,Cronartzum rzbzcola, affects only wh1te pine and spec1es of Rlbes (currhnts and

4

gooseberrles) . In Mlchlgan the/dlsease presents a problem prlmarlly 1n the e d

v’\_ .
Upper Penlnsula ang the.northwest qnarter of the Lower Penrnsula.~ Indkhese"areas

-1
A T

' ellmlnathn of Rlbes along w1th select1ve cuttlng and prunlng of whlﬁe plnes

has provkdedeadequate control of bllster rust in wh1te plne stahas As 1s readlly ;

apparent ‘the. above j;7trol measures are onIy practlcal‘where plantatlon culture

L} ' / ’
> g > T
is PIQCt%FedT af Lo . . Vet 4
. . : s . B E Y

. ) e \ - .

B « - . . (‘, ° ~ ¢ 3
5 ‘ v : : -
. ‘ P o
. ' . P ~
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- oo e - 7 -
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g/Several other rusts are found on the stems and branches of pines. o ¢ q

i’

These have a variety of plants as.alternate hosts.’ Control-of these rust d1seases
is seldom” warranted except on high value trees. Generally cultural techn;ques,

1r{/

such as prun1ng and selective cutting have achieved the best results i

on- cor,

" trolllng these: rusts. @ . ’ . f .

\gXPOXylonfcanker'of aspen. Caused by the fungus HypoquOn'mammatum' this

~

d1seaseg§?fects over 10 percent the quaklng aspen in Mlchlgan. it often S

kills trees by glrdllng the stem. Le~ slze trees can/be killed 1n f1ve years,

while younger trees are often k111ed more qulckly Dec y fungi may enter the ;

: cankers and, weaken the tree mak1ng 1t sub}ect ta w1ndfali and breakage.
: vy . s .
No)chﬂl;cal‘@ﬁ%@rols afb»used for th1s d1sease'pnder fores€ed condltlons

est control for Hypoxylon canker is to malntaln a dense. :stand. and a closed

canoby. —&f more than 25 percent of a stand 1s 1nfected ‘the stand should be .
AN

o

'harzestediand converted to a new spec1es. L1ghtly 1nfected stands (}ess tha

- 10 percent) can: be managed on a, 40. year or longer: rotatlon w1thout sufferlng

S .
i - oo ' . . N ! . v

substantial losses »
. — . .

o0 z .
| ﬁectria canker. " Thls fungus dlsease,\caused by Nectrta gaZZLgena, is serlous'
oon gquality hardwood stands, part1cular1y maple., It ;s_the most prevalent and "X
serlous canker disease of har@woods in te easterh Unlted States The d1sease TN
normally does not kill trees, but weakens thenitem and makes them subject to .
breakage and entry of decay fung1. There is- c0nsxderable loss of merchantable
volume when a tree is infected’ 1n the butt log.’ ‘ _“-_ S, 5 : L
The usual .control method is’te remove : trees with trunk 1nfect10ns from a Aﬁ"ﬁ’

°

stand dur1ng improvement work. It is usually 1mposs1ble to remove all- 1nfected

[y

trees from—the stand; those that ‘are removed should be utlllzed because lf left
in the woods the fungus growing in them will produce fru1t1ng*b dies which w1ll\

form spores to 1nfect the nearby hﬁalthy trees. Care should .be tmken when 1ogg1ng

~because the fungus enter trees through.small wounds Therefore, logging of

diseased trees may actually increase the prevalence of cankers if healthy trees
»

are wounded dur1ng the 1ogg1ng operatlon£ . "1 ) [(\\ ‘ .

Other "stem diseases Several dlseaSes mentloned under root and soilborne -

diseases are a type £ stem d1sease These are Dutch elm disease and oak w11t

These dlseaseo are found prlmarlly 1n the stem, 11mbs~ and branches &~ trees.

S 65
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wilt and eVentual death ‘of the tree

L ﬁ . '. : ’ 1. -
They c“uSe a Dlugglng of the conductlng t1ssues of the tree fegifting in a '
! SN » .

" -
- - . ' . . -

,

Control of these vasculd® wilts has been by use of insecticides to control
their insect vectors, by controlling rootwgrafts, and by prompt removal of
diseased trees. Recently, fungicides 1njected into trees have beerr able to

contro{'Dutch elm.disease. This part1cular disease is, a good example of mult1ple'
L

control: procedures: insect control, root- graft preventlon,‘sanL%gtlon, and -
fungicide control. S ,
.8 . :
. ¢
\, VoL b 3 | A
Foliage Diseases e : B o

.
b .o

Ne dlecast diseases. - These diseases are of pfimary concern to Christmas

tree growers and Conlfer seedllng nurserles. ‘All three major eonifer groups used
as Chrrstmas trées, are affected. Pine trees, espec1ally red and. Scots spec1es,

are affected by Lophodermium pinastrt. Spruces, espec1ally,blue spruce, are B

T e e ——

susceptihle.to Rhizosphaera kalkhoffii. Firs are angcted by. thedfungl ) '_ )

Qnaudo"L ne pse&gotaUJae and ‘Adelopus gaumanni. These needlecase diseases can ‘

»

be controlled’ w1th the timely appllcatlg: of funglc1des _ beper equlpment ad-

justment and thorough coverage of trees are essent1al to good contro ' o
e ] . > : -

. L. < =

Needle Pusts. These, rusts are found on severalipines in MiC 1gan.‘ Alter- -

»

Y S

nate - hosts of _ the needle rusts are weed specie$, such as aster and goldenrod.

fOlder needles- are generally attackéd and'the-disease can be'quite serious on

L)
K

:red pine"iﬁ’planﬁations, b g-' "§ )/h‘

-value-stands Sycamore qrow1ng under stress'conditlons may have ‘se

B

“morious.

’ L - . .t

Contrpl of the needle rusts is generally by cultural‘methods such as

v

plantlnq in. areas away fronm the alternate host weeds Weed control in young pine
gften lesgens the severlty of rust attack.‘ ﬂnthracnose —_— Several spec1es of
fungi in the genus Gnomonia cause anthracnose leaf and tw1g bllght on sycamore,

oak, ash, maple, and walnut " The d1sease is seldom serious under fort -d
LY
¥

oonditions.‘ﬂgalnut anthracnose can be a serious problem in nursexizs and high¥y
e , )

ious anthpacnose

-

“Wcrlems, but if grow1ng in a moist well dra1ned s1te, the disease is seldom X

x, 3

El

) e . L “ , )
Generally little is done to control anthracnose. ™However, walnut anthracnose '
in nurseries can be.controlled by periodic spraying with fungicides.

. . . .

SRR U a



. .. . .
. . E . .

. ( . . ‘ . )
Fertil)“zation of cert;gi/rr high value trees will help reduge the severi y of:

ahthracnose. ST w4 ' . <
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SELF-HELP . QUESTIONS ON“FOREST DISEASES
~ B
Tl .
_ Now that you_have -studied this»section, answer the fallowing questlons.
Write the answers with pencil without referring. back to the text. ‘When you - J.o»
are satisfied ‘with your written answers, see if they are correct by checklng X :
them with text. Erase your answer and write in the correct answer if your =
first answer is wrong. Note that these questions are not necessarily" those that
are used in the certlflcatlon examlnatlon. \\;‘

1. Can forest diseases useally’be treated successfully‘with fungicides?
: ! _ \

P

2. List at least .three dise: &t are ‘root and soilborne. {

7

3. List at least threé stem and branch diSeases. '
. - o J . .. -
- > .

: V 2 [

4. List at least three foliage diseases.

&
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VERTEBRATE POPULATIONS AND PROBLEMS

h Y

© %

)

Vertebrates argéa_normal part of a healthy forest ‘but at times they

increase in numbers or'behave in ways so that they cause damage to the commer- &

\o..\

cially valuable trees.

damage they cause requlres control.
intense enough to be of concern, but occasionally severe damage occurs.
- example, abundant rodents or deer can;totally pPrevent forest regeneration or.’

4
. destroy entire stands of seedlings and saplings;

y

L

"When this occurs, vertebrates become pests, and the

Most often damage by vertebrates is not

¢

» The lelow1ng is-a classification of klnds of damage, cause and current

remedlal techniques.

BN

D Damage Cause . ControlfTechnique
- - \dq_
j e B e Ll . .
: Consumption of seed rodents repellants, toxic baits
. ot birds repellants
. - F) -
Consumption of rodents repelllants . toxic baits,
seedlings i S ’
1ng physical® baryiers
- déer, repellants, qphysical barriers,
) rgbbits shooting, traps, silvicultural
: . X practlces_ \;
- {
. . : ‘ ’
Consumption of bark, rodents, deer, | repellants, physical 'barriers

Flooding‘of trees

ERIC
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branches, deformatlon rabbits, beat | shooting, traps, silvicultura
of- tree . : practices
&/ ST e . 2
Consumptlon of buds . squirrels, physical barriers
' "birds -
. N -
% .
beaver dynamiting of dam, trapping,

- shooting

Ay

e e e e

/75
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" Examples of Damage Control Techniques
— . Lz,?'

== Regeriants. Repellants are devices or chemicals that affect onee

. " v . . . . . ‘ "\J\ . ) .
or more of the senses of an animal in an jrritating mapner, cadsing it to ’
. change its behavior. Chemical taste repellants,are usually the most effective,

. . R o
and are applied to seeds and seedlings to prevent consumption. '’

‘Physical barriers. A- phys1cal barr1er is a dev1ce used to exclude animals

in order‘to prevent damage. Sheet metal around the bole (trunk) of seed orchatd

trees to exclude squ1rrels or aroundlthe baser of Christmas trees to exclude
. ¥
A .- .

" mice are examples of. phys1cal barrlers. ) % - S - .
& . ’ \ . T ) . ‘, ’ ' ) N\
¥ Sllv1cultural pract1ces. Damage ca? be krévented by forest manggement
technlg¥es Increased s1ze of clear —-cuts can producgqmore seedlings than the

deer Herd can consume, or seed tree harvest can produce increased seed supplies

that exceed consumptlon,bTublrds and rodents. ’

Toxic baits. Mixed grains, treated with poisgn)can be used'to feduce
rodent populations that would consume sedds or ‘seedlings. \

- * .'\

Trapping and phootlng At times’ damage may be caused by only a few

individuals or be xﬁkﬁlned to-a éelatlvéiy small areé. In these cases, shootlng

@ .

9r trapping may be the most efficient damage contrQl technlque. Hunting-durlng

the legal season may also reduce damage, espec1all¥ if the damage is caused by
%. [ co. St e

overabuhdance: l

El

- - A
. . t .
" Questions to Answer Lot T B . /".f '

Before applying pest damage control techniguesg, ybu rhust answer the 'follow-
1 < i o ' s : o . '
ing four questions: , S : . | & N

l: Will the technique work? For’example, effectlve taste repellants may
ke applied’to treges when planted in thé. spring. Subsequent growth over ;
the summer j »(hznﬁgiiws d by.deer in the winter. .In this case the . )
repellant dg:‘not fail; t

damage.

appllcator failed to-match appllcatlon to

. ) ; . ———

ERIC | | - - -
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.
.

0 .

Is the technlque efficient? .Will the cost of the technique be less -«

i3 ’

Beneflts .should be greater than costs.

than the cost of the damage?

v Ll

Will nontarget spec1es ‘be affected and 'if so, how serlously°"

Appllcatlon of any pest1c1de that serlously reduces numbers.of nontarget

species should not be cons1dered except when the alternatlve loss 1s'
great. No pesticide should ever be applled if its. use or repeated use-‘

causes lonq ~term neductlons of nontarget species. _',' ) ,_\;.Q'ﬂ

.Wlll the reductlon of pest an1mal numﬂgrs create addltlonal or more

0]

serlous problems.

'A change in the numbers of one animal could produce changes in numbers or

_behavior of ‘another animal so that‘one'problem'is traded for anothern

&
&
de

%
.
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SELF—HELB QUESTIONS ON_VERTEBRA?E POPULATTIONS AND PROBLEMS N f s ;
., e . - .. a ”

*

, -ngathat you have studied: th1s sectlon, answer the following questlons.
erte the aﬁswers with- pen¢1l‘w1thout referrlﬁg back to the "text. When you
are satisfied w;th your wr;tten answers, see if they are correct by checking
them with the tex#”™ Erase your answer and write in the correct ansyer if
your fi¥st answer is wrong. Note that these questlons are not necessarlly those
‘that ‘are used in the’ cert{ cation ‘examination.

N

3

. - ' . .
1. What types of damage might be caused by rodents?
| ] 7<J h
o o e . . .
. i r T . ' - i
2. What are repellants? ” . )
. . *
"3. What are the four questlons that must be answered before applying pest
damage control technlques? B : . : . L
" . e e . S
- Ly ‘
L , i ]
: ._ S | 4
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Weeds are plants that are grow1ng whgke they are not wanted. In the .,

case of most forestry operatlons they can be thought of. ‘as plants that

interfere W1th achieving the forestland management objectlves, e1ther by ".

occupy1ng grow1ng space which- could _be ogcupled by* more deslrable spec1es or,;p;

sunllght. L ] ; s ‘_ S ?f ) : ‘uvff
- 5 o
,» Dependlng on the values or resources for which the forest is. being managed,

o

- “
s

the impact of weeds on trees or-~forests may be evaluated by the populatlon'
denslty of thé weeds (number of weeds per unit area), the V1sual 1mpact of the‘

weeds, or the effect the ‘weed competition has on the growth of the ‘crop spec1es.
4’
It shoula ‘be™ tressed that where tree growth .is the major me management goal ‘tree.

.

.
growth should|be the major indicator of the- need for and the success of Weed v
' control efforts In ] a 51tuatlon ,there 1s not need to strive for lOO percent
weed control if some lesser. amount w1ll ach1eve the desired growth. It.is also /;/

(Y

worth not1ng4that weeds are probably respons1ble for more lost‘forest prodJ* ;#{ty

‘than all other pests combined.: (.. . ' , » o o i/_

.« .
s ., . v - .

Weeds may-be-}ecoggzzed and class1f1ed many ways 1nclud1ng

spec1esi§} g., quackgra ), by groups of spec1es (e g., grasses), or by g¥xowth .4

form (e.g., tré es, brush, vines,’ anduherbaCEOus plants). It is most corMbnient
. - e .

to examine weed - control techniques in forest sltuatlons using th Yowth fbrm:
Fadel i :

classlflcatlon., Howevé? it is nmportant to remember in almost all S -uations-u n
the type of plant to be controIled will need to be known much more accurately,’

in. many instances to spec1es, in order to select the proper herb1c1de and the.

N

correct rate andytlmlng af appllcatlon. Lt - . ' ;“g‘ . ’
e . ) ) . ‘. T T ’ : ‘ . : !
. ' . ) ’
A Y . 4‘v ) . V-
Weed Prees ) S ‘. ga .
_—— ¢ . . . N ~ . » -
. - H . . . o . =

Pl

Slgnlflcant ‘forest’ productlon losses frequently result from weed trees§

competlng w1th more des1rable tﬁhps for soil water, 5011 nutr1ents, apd °
.sunllght,,and/or occupy1ng growing space that could be occup1ed by more deslrable

ERIC
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. species. Dependlng on the management objectives, ‘hclude& as weed trees

may be ha:dWoods and conlfgrs of noncommercial spec1e§§ defectlve or deformed

1ndry1dua&Srof commer/;al spec1es, Spec1es grow1ng on a- 51te where they w111
> do poorly\éoff~s1te specles),‘and spec1es ~tchdt are, not compétlble with the
en€¥9hgect1ves of that/forest stand. Exampleé' Noncommerc1a1——str1p 4.

(
ng hornbeam defébtgve—-dlseased insect 1nfested heart rot, and | -
"t

cal damage‘ deformed-— Q\i;d, low fork, and fxcessiﬁely branched-
9

: of@’slte-—whlte plne on a very y sandy r1dge fpec1es 1ncompat1ble wrt

‘. ""\

///tand management objectlves——po son\sumhc aYo g tralls 1n forests managed for
v X . N . / : .
1ntensave recreatlonal use AN ! AN t .y// : Ca : \
. “\ " \ .") v ] \
. N / L
. : I\Qexcess1vely dense stands less vlgorou ‘yreesnjﬁ/éommercial species’ are a
'oved order tO increase the
v

rate of growth of the remalnlng trees. ~The number//; trees t3 be removed ‘in a

de}slty, and s1ze of the tre;} and

i

.

also . con51dered eed trees wh1ch shpuld be.

partlcular stand/wlll depend on the. spec1es,
SN\

. the stand managemént objectlve LN

e . \

i .
a L ', ; e
- -

yﬁ Some weed’ trees may be sultabie for a commerc1a1 harvest for sawlogs, pulpwot

/) or flrewood Thg?e unsulted for commerc1al harvest may be remove ‘or Kllled

"

mechanlcally or chemlcally j?Chemlcal methods 1nclude (a) broadcast ap 1catlon
of herb1c1dés to the follage and bar (b) appllcatlon of "he¥bicides. to c9ts h

“and wohndﬁ/of individual trees, (c) basal bark app11catlons of oil solutlons of

s . » -

herb1c1des, and (d) s011{&ppllcatlon oﬁ granular herbicides., - .- = * ¢

- Y
A - 4

BroadcaSt appllcatlons of herb1c1des may be’ applled to weed. trees as " \/‘
aerlal or mist blown sprays for the removai of undeslred vegetatlonrfrom an area'

prfbr to plantlng (srte preparatlon) or-. for théiselectlve removal of hardwoods
.in conlferous stands (release) For S1te p“paratlon, total volumes of 3 to 30
gallons of water or Oll contalnlng the herb1c1He are app11ed per acre by alrcraft
dr mist blower ﬁrom early to mid- growlnq season. Effectlvenezs may somet1meS'

be enhanced by subsequent controlled f1re. Select1v1ty (the relative toxicity

\\ A ~
this operation. j: ! . ..

“»

: of a ﬂerb1c1de to d1fferent plant spe01e73 is not a major con51deratlon in .,

~ "' * Vo
= P ~)
. . ) °

_ - ) - o | .. - .
férm release, a very limlted number of commercial products-are registe;;ds

These %rc applled as when us1ng them for s;te preparatlon, except that season of

i'-pllcatron mlnéwlzes conlfer damage wh11e controlllng hardwoods Ha:b1c1de
7.

~ N N .

4 v - P b
oy . . . ;
. , .. w v . N :
. : . . . : . v - i 3 -
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| ' iy ‘ . )
select1v1ty 1s very 1mportant jn release and is strongly 1nf1uenced by )
V conlferous growth act1v1ty bel 1pstruct10ns spec1fy the proper season to s

apply the herb1c1de for max1muT select1v1ty Poor hardwood control and serious

U 'J‘ : N
damage to con1fers can result from 1nappropr1ate tlmlng o , : i~
" Rerial appllcatlons are ir effectlve on some hardwood spec1e and,. ihappropriate

"~ i1 many s1tuatlons where only scattered weed ‘trees are to be kllled in:such

sit atlons herb1c1des must be applleduto the 1nd1v1dua1 tree. Indlylduaib:tems (

"'h‘ v
e treated by applylng her£1c1des tq<cuts or wounds ‘in the trunk, by 1

trunk applicatlons, or‘by spread1ng granular herb1c1de on the soil.
l N "
Individual_stim treatment usually 1nvolves app11catlon of water soluble

' °

_salts of herbicideg ir

concentrated form to cuts or wounds.- Thi's may be done"

S A . .
several ways 1nc1u in
R s

- the foLlow1ng o o .

-“1. G1rd11ng, where 4‘1nch w1de ch1ps ‘are removed to a depth 1n55 the v i
jg sapwood so as to c mpletely enc1rc1e the tree bole (trunk) A herblciAL'
solutlon may tr ‘-e applred/to'the,gardle to hasten topklll.':‘ .
2. Frllllng (1. e 3 encgfcllngythe boTe- w1th a series of single 11ne L
3 axe cuts. whlch overlap and’ penetrate through the céﬂblum) and then h . .
| applylng the herb1c13¥ as with the g1rd1e . o " _. P

£
[
] R — ‘ e e
: ol

v,o.

x_ \J‘-' . Nz
T'erand we' ang,the Marglns“of the’ cuE‘stump surfaces

3. ‘Fellr_githe't
w?th concentrated watermsbluble-salts of a herbuc1de \y. S

N x N »

4. Trunk in Jectlon w1th SP%Sla&/t001S such as the tree\lnjector or *

modlfled hatchets that i ject water soluble herbicide concentrate

: RRE T : T
. into he tree bole. . - R . o <_k;§¢;_&‘ ~
. L] k ER s .
5. Axe ‘cut cups”spaCed around the bole of the tree near the ground .
Al -
line 1nto wh1ch are placed water soluble herb1c1des in 11quld or

-7 1"‘ "4.@}“:‘:} . N

) crystal form ' ‘ ;-ggalfko. . . . ' .

» .

RN ) >
Basal bark appllcatlons of a herh1c1de are also an effectlve way of
controlllng small trees of many hardWood spec1es The process conslsts of
: spraylng the bark of the lower one foot "of tng/ESI; and the exposed roots to the
p01nt of run-off. 011 soluble ester formulatlons of'p enoxy or related herb1c1deSf N
are_ used “at. cons1derab1e d11utlon in an orgdnic carr1er such as d1esel orL'

l’
The- th1ck bark on some older trees can cause reslstance and dosage requ1reMents

high on’ such treés._ ;fv . ' : -
PR R ‘ Lo

) . : P Sl o ' - -
Elk\l‘,c . ) ""- ,\ ) \) ,"'.’ . ! . - '79 ‘.’?_ '\E . . \ , ' ’ L ‘IQ» . o .
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them with the text.

that are used 1n the certlflcatlon examlnatlon.
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"SELF-~HELP QU@STIONS ON'FQREST VEGE?ATION CONTROL

N

S

Now that. you have ‘studied txis'sectidn, answerbthe followinguquesﬁions.
Write the answers with pencil without referrlng back to the &
you are .satisfied w1th your writven answers, see if they are

t. When
rrect by checklnqi

Erase your answer knd write in the correct answer if your’
first. answer 1s wrong.. Note that these guestions are not necessarlly those

N
- L 5 ® v ¢
- - : t ! :
. "3 -
1. Do weed%’cause a 51gn1f1cant loss of forest product1v1ty?
2. When may ‘commercial species beé considered weeds? -
. - . . ﬂ'. i N Al . . :
*" \ v . . = X . v . . ///
3., List at least four methods of individual s;gjf%reatmen;;
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. ADDENDUM TO "SAFE. EFFECTIVE USE OF PESTICIDES e,

°  FOREST PEST dONTROL" e, PR
' -, - , - Y
. X A A} - 3 . ".'- ) % \ . s . " ‘L )
. . d : . ~ ‘{ t. ., Loy L . c
. Extension. Bulletln @—1032— WD e T
N .‘“, . . . o 2 2 S ‘\ a . ‘{ o - N
Brush ) ' ) . v ‘ . . .‘ ‘ ; ' Y : . ‘\ ot " L ’ Co- Q B d

. M 2 Vs
’ ) N S

., Brush includes-woody Shrubs'and*small trees. Dense brush can llm;t

'avallablllty of water and nutrleﬂts to desired spec1es and also ekcludes
1llght from seedllngs ‘on regeneratlon areas.' It 1mpedes,plant1rg and can . [{"
create habltats condﬁc1ve to: wildlife spec1es that damage tree seedlings ; V 5& -

v . - PR )

Broadcast appllcatlons by aer1al spraylng are effect1ve~on suscept1ble1~

’ spec1es and are ap lled for g€neral or selectlve controlvof brush as well as

jtrees. If the brush 1s not/over 20 feet in helght mlst blowers may. be used
for ground. appl catlon, alrcraft are usually used on tallﬁr vegetatlon. Denslty
~of the brush ffects coverage fVolumes of‘spray,-solutlon concentratlons anh

's must ke accurately calculated and applied: tofxnsure effectlviness
B ‘(",f\/

of treatme.t " Volumes used depend on equ1pment and depth of vegetatlon.
“ o

. ,‘ Ghemlcal control by 1ndrv1dual stem ap' 1catlon is expe 51ve becausenof R

ffectlve but acEess(

~

. the* numbers of stems -pe& acre.‘ Basal bark apAllcatlons are
_ for siraylng equlpment to'bases 1s costly in. l r, chemicha and fﬁe\\oal
B . " & [:% . : SR 4

<, Wlld grape, Virglnla creeper, p01sonv1vy, and other vin S | are serlous

i
'
l
-
i
!

’\|

Effects 1nclﬁde

.

strangllng of trees, dragg:mg down branches and erowns, and competlng for ll?;’ht

land nutr1ents, Polson 1Vy 1§ a personal health’hazard for forest worke s and

; &
R AT e R L

',,.f- R . PP } - N
‘recreatlonlsts ‘ L\ .. N L8t »” ,f c.a. o )//
e SN T/ L
~ Chemlcal coﬂtrol wlth systemlc herb1c1des "needed to klll rOot sys_
— )
- of v1nes because of v1gorous sproutxng hablts. The opportune tlmé to apgly .

L

}herb1c1des~wblcp wlll control v1nes alonq ﬁith a, mlxture of weed trees and’f;;/ﬂ"

.brush is between logging :and plantlﬂq 'leesn as a group, are the most” . . v
: . T
/dlfficult of thése weeds to control effectlvely, oL o L
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"broadcast apblicatldn methods may be used ;o “

At !

7
Mlst blowers and othh
_g cbntrol exten51ve understkgy/v1nes. Indlvgdual 1arge v1neS'may be~cqntrolled,~‘

by glrdllng, frllllng,,’

]

/
dﬂectlng technlques .or by cuttlng the v1ne and

applylng herb1c1de to: the e ges of the, exposed?cut surface. Soll/agtlve ,"J

B Y

herblcrdeé should not be used where damage to des1rable trees could result A

L4 .
‘ . ~o_ .

AT o ~_, . «
[ i . . . N .- i y e e el . L e ,
. i : . .. . . . . g . o . N
. . . o . . T L Lo N
P Ee Y . g . ~ ~ ; B S e . P Qe
. . ¢ [ . N e ‘ ' }
3 :
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. Fey

Herbaceous weeds 1n/young forest plantations can cause cons1derable growth

loss andgmortallty due to competltlon fgr s01l water, s01l nutrlents, and
sunllght, and also create fayorable coVer>for tree damaglng anlmals sUch,as .

mlce and mofes., In more intenslvely managea hlgh value plantatlons, such as'

. seed orchnﬁds and Chrlstmas trees, herbaceous‘weeds .can’ reduce seed productlon,

create a~f1re hazard, 1nterfere~w1th cultural operatlons such as shearlng,"

rmay be"aesthetlcally unattractlve3 and 1nterfere Wlth the growtalof the lower

@;anchésl . %%ﬁ7 o “1; R o S
' ' L ‘ ) T N

‘ t

v

.The two economlcally feas1ble methods of controlllng herbaCeous weeds -

in forest plantatlons are by mechanlcal means,qr Wlth dbrtaln agr;cultural,

r . _l U.‘ .
N r

herglgldes lf reglonally or generaliyulabelled for ‘this use. e e
J&.

Where chemlcal,cpntrol of herbaceous weeds is nedessary,xa re51dual ftf
e

herb1c1de“is usually needed to ektend control through the growlng season. Reslc'
herblcldes ame most effect1Ve&when applled 1n late fall or 1n the spflng before

- ' ; -

l,seedllng growth beglns.f Occas;gnally, mlxtures contalnlng bot%}contact and

¢

res1dual herb1c1des may be requlred as: 1n the case of a late sprlng appchatlon
:-'~ AN
when the wgeds are already aqtlvely growlng In such 1nstances e%ther pre—plantf

. o

appllcatlon or theluse of tree shleldlng is necessary to prevent damgge to t e

trees.: ItJlS also 1mportant to note that some re51dual herb1c1des c damage

'\.r_ -

tree follage durlng certaln seasons of the YEar.

. B ) . .«.\ o 6' . . - M .
Lo omplete control of a1l ground cover for one or more years 1s generally not

) ° “
'\’Y‘ » " " . < Q‘\ R

[

necessary or desirable as }t may resblt 1n ,s0il er051on an%zan aesthetlcally ,-zf
less attractlve s1te Generally, spot or band appllcatlons*of the herb1c1de'_i?.

-? 7'." e . 2 : : . * .
‘are more de31rab§ex; SRS el g 7-- RIS
L _'.-. 'y.a . A T ’-“‘ M :

[ % ° v, B , s
NG

? - +<The® 1mportance of*proper sprayér Callbratlon when cdntrolilng.herbaceous Kk

o P
weeds cannot be over—stressed Most of the herb1c1des used to control herbaceoh'

'weed competation will klll tree seedllngs ife- applled 1n ekcess1ve amounts.

1‘ . e
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) PESTICIDE LABELI R FORESTRY" - ‘l o s

. ' ) »
v

Forest lands generally produce an "agrlcuitural commodlty" which is sold

sed or consumed by man or an1mals, so such lands are considered 'to be croplands -
The 1mp11cat10n of thlS definition is. that pestldldagglabeled for "noncropland
uses hare not: generally apﬁﬂlcable to forest 51tuatlons Conséquently, legal

/
.use pest1c1des requ1res reg1strat10n for forest pests,or forest’condltlons.
. % .

Pest1c1des used: 1nsfor%itsw“§eed orchards or nurser1es must pe reg1stered

speiiflcally for thése uses %r comb1natloﬁs of crop and pest. spec;es. The L &

Ve
//pasture, .range, orn%pental and noncrop pest1c1des are not necessarlly clearédd -,
‘b
. for forests unless uses 1dent1f1able w1th forestry are stated, orsforests"are

M

1ncluded in range madgﬁement uses. o ' ' R

<
L .

- : ° . "
Pest1c1des reglstered :;;;%

of -two or mqre producgg the rate of each component may not- exceed the rate

se in forestry often are tank mixed. In mixtures

prescr1bed on 1ts label.*, When such mlxtures are used, the user assﬂmec all "

llablllty for damage td des1rable species whén in excess of that expected from

<

labeled uses ro &? a : _ *‘- ) o L .

-"'-‘f: PP v

\

,forest 1nsect1cldes an fungrc1des magxbe used to combat w1despread ep1dem1cs

‘1dual plots in nurser1es, seed - chards and Chrlstmas-tree
. 1

(LN

a%ﬂ to spot treat 1nuu

SRR t
planéatlons © Becaus ‘heir use'is hot genera1 in forest , very Few materlal

are reg1stered spec1f1cally f broadcast forest use on thé label Because

“these chemlcals are needed for some forest rnsects~anq d1seaseé appllcators need

S

to know these featuses of‘forestfoperaqjﬁﬁ

= ) « a

Large scale appllcatlons of 1n§\ct1¢1des by alrcraft uSually requlre

spec1ai apprbval Th;s may He granted £Lor local outbreaks by the. issuance of .
state labelst‘ Pro;ects wh1ch 1nclude Tany” ownershlps gre usually coordlnated by

gtate forestry departments and the U S. Forést Serv1ce D1v1$@pn of State and
: @

>
v .

?rlvater?oréstry W1thln reglons A -i.rlv“' ST - _ ‘ ,
W . ' - - G . “ - Il'\ s ° :‘ ’ ' l .. .. o 1 l e
7 Small scale” appl}catlons to riurs ries, Chrlstmas trees and seed orchards‘,'”
A& R - -
are covered by~reg1stratlons for o amentals where target 1nsects and d1seaseSK .
appear oh, the label R ;:v‘ ', 83 'L et
o Pt . AT | K e ’ ' .
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SELF-HELP QUESTIONS ON PESTICIDE ;%ELING FOR FORESTRY

~

N

‘Now that you have studied this section, answer the following questions.
Write the answeg§'with pencil without’refe;ring-bac .to the text. When you.
are satisfied with"your written answers,'éee if they are correct by checking
them with the text. . Erase your answer and write in the correca‘answei if your
‘first answer is wrong. Note that these questions are not necessarily those
that are used in ths certification examination. ' o7

l;: ‘Are pesticides labeled for 'noncropland uses" Qenerélly apélicable'to

... forest gituations?
. . e N

w

5. Ddfiérgé-scale applications of insecticides by aiycraft usually réquiré .
special approval? SR B '

e
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Aerial Application . , B - s : v

f .
“ . . . -

T e? -

»A1rcqpft are commEnly used for apply1ng sl st1c1des to forests. A'few
. o .
cons1derat10ns whenh usifg a: rcraft need to be emphasized.

§"/ [ ) ~ N ‘

Drift control 1s,more“d1ff1cult to ach1eve in forestg than elsewhere because

of the greater appllcatlon heights’, Metths that are in general use 4inglude:

° The use of a nozzle system or spray addgtlves that nedify droplet size'. e

® Using hozzles that e11m1nate f1ne1drops W . . _ ' ;'fj.:} W

° Decreas1ng boom press ! ' R ) L T

® Increasing the}size of orifice of the nozale. ‘ o N .

N 4 : - - o . ' . : g
drops hang in the alr therehﬁ
i . . ICAY
redicing their ability to move off target. °‘H wever, the nozzles in general use .gﬁl

.

'Increasing dropletfsiZe decreases the time

do 'not eliminate small droplets altogether an may requlre more-volume for the ' =L

..

same- coverage and effect Thus, the uSe of lar‘ droplets e1ther 1ncr€éses

volume requlrements or decreases effectlveness of many pesticidg¢s. . It is varlably

~

effective in reduc1ng drift,” depend1ng on whether small. droplets are substantlally

. eliminated. ' ‘ o o , ' oy

. '{‘ Spec1al nozzle%bare avalfable which produce un1form droplets, w1t b er %

an

-large and very iﬁall’drops not present. This 1ntends to prOV1de un1form app_
w%th maximum drift control These systems also have ‘a tendency to produce a : !

. somewha+ larger average droplet s1ze than conventlonalﬂnozzles,rand may'also

t
reqguire more volume per acre to ach1eve a glven effect "The use of spreaders w1il

compensate to some degree for the loss of effectlveness of pest1c1des due’ to the
large droplet smze ’ L - -7f° . ST R .

* ng~mest aerlal appLicatlon systems, a measure of drift control can be.. ' %/[
78 LR
g S

¥
obta%?sd by proper or1entatlon of’ spray nozzles Nozzles directed toward the rear
ess w1nd shear, and do not atomlze the spray as much ‘as those d1rected down-

hav

-’

ward. Some hellcopter operators have found the 45° or1entatlon d1rects the_

'nozzles 1nto the “rotor*wash w1th m1n1mum breakup, whereas a1rplane equlpment

;b' ‘ ° ‘~ . ' ’ . \ /V"
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. . , . ) § - - . L ° R
requires greéater orientatibn to the rear to compensate for the greater air
L3 . 4 v !
. B » -’ . ) .
] . I -
vspeedh . . i ’ " I N P

Aerlal appllcatlons of pe§%1C1des are more effect1ve and less llkely to

have troublesome dr1ft when applied at low le:el Snags and tall trees should
TR -,
not stand above the general vegetatlon level;-if the a1r6raft must fly above v

them, a high percentage of the. ‘spray may evaporate while falllpq.‘ F‘iF droplets
dry1ng this way turn to dust or vapor that maygcause unacceptable loss of chemical.

Under such c1rcdhstances the 1nc1dence of drlfﬁﬁéﬁisubstantlally 1ncreased

“ & . -~ b

- when sensltlve crops or boundarles are. not in the v1c1n1ty, the’ usegpf fine.

. i
drops prov1des better coverage, and often greater effect1veness of the .pesticide.-

-

.Thus, coarse sprays are not aIways beneflclal

' Guidance Qf aircraft over forested. areas is-difficult - Areas tg be }
: o a '
'treated must be marked so ,as to be clearly visible ffom the air. B;lloons,
/ ~ . .
: smokel bright. color panels.or flaqglnq dev1ces are commonly used. -
P AR . : "V.; - o L . .
. . . - % P .
. . R P o ‘
. s . - T R . . e
Mist Blowers o - 4o o

s

..

. Mist blowers are mechanlcal un1ts into which -is d1rected a stream ‘of the ;Jh

pest1c1de so utlon. These devf%es have the ablllty to“break up spray drOplets 1nto
f1nely atomlzed partmcles which prov1de excellent coverage pf the target but

w
ﬁwhlch, ow1ng -toh the small slze of. the droplet, are h1ghly suséeptlble to drlft

‘under favoradble wWeathér condatlons. when us1ng a m1st blower ln!forests, L

»

- M

.o
. .. = * - - . ‘

9“Be extra careful of drlft when apply1ng herb1c1des wlth a m1st bﬂower. f -
e Follﬁwlnoz!le_pressure less than.20qp.s.i.“ e R Lﬂduﬁ P

" -Dom 't ‘ e - e B : . o
_ ® Use high spray pressure. - L L - ?: e R S

. . . : }:\ - : . . i . . ) A

e Use a nozzle  that produces f1ne droplets T e - R -

‘ P B .. S . - , e LA

o Use under stands of epsitive‘desirable trees wheh applying he¢bicid¥s. RS

] . . A ‘.;‘ . . .A .

" e Use near:rectéationfareas.'," A 4 R oL

. L ) . ~ : A ' ’
\‘1 . s . e - o -/7 N 80 . . L. ‘ . ‘ t ” B LY
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, well whenlﬁfjected Operatdrs are llkely to be exposed .to ‘concentrates in’ the,

ERIC
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Tree Injectors

‘. Tree 1njectors are 1nstruments that make a wound through tree bark in which,

a small amount of an. herb1c1dal soluthn is placed Thsi take the form\of
a pPipe with a chisellike bit’ gp the lower end or. that

- u . . e
- . v . - «

callbrated pump : L - .t

JJ‘ . . v

-ave passed ‘the "brush"

HatcPLt\\ypesﬂare used’
tedﬁa\ the base of the tree.

stage, and can be treated on an 1nd1v1dualnstem'ba~

l
at a convenlent level and the chlsel types are dir-

Injectlons are usually»spaced oneﬁto four 1nches .qart,wquendlng on species
o8k k- :

L‘J'; . -
and chemlcal t R :

Herb1c1des used .in 1n3ectons deserVe spec1a1 comment They should be water

soluble salts——amlnes, potass1um salts( sod1 salts. Esters do not translocate

1

process of 1n3ectlon on a daymto day bas1s Aithough these materlals, even

the arsenlcals, are not cons1dered°espeq1ally’harmful crew tra1n1ng to. mlaamIZe
N

2 : ~ ; 3 hed e L ) : R »

‘exposure is necessary .. . : . . . . : ‘
o\ " - - ‘ ' . »

: ] . . . ] - S o ) ) P [

Lo . , AN
] $ Y r ~e

or

a hatchet. with“built-in

"xfa' L .-%3'

Directed Spray R . : \ ~t . ' L

. | b -~ .
(Sl

. . A v

' Herb1c1des that prov;de effectlve weed: control may 1nclude some materfhls .
that will damage the«deslred ireas-: Hgnd sprayers equ1pped with sh1elds or

w1th d1rectlonal gfzzles can‘be used to prgyé&{ damage to seedllngs Such

equ1pment can als be: mounted on tree plantlng machlnes so that herb1c1des are
___ o LN %
applleg at the same tlme 5eedlings are be1ng planted é‘;' _ vﬁ,‘ _ )

; * N .- . r - . .
¢ : a Y .-
App 1cators shouldwobserve all normalrprecautlons 1n<the‘handllng of
i .
hgenera%ﬁgs pest1c1des when operatlng\\h forests The remoteness/from

habltatlon does not\lmply\that the operatof’should be_less Careful than in,

;settledGareas‘ Attentlon to target deflﬁ%tlon and wate purses is always
*

critical*»

N
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Now that you have.sﬁudled th1 sectlon,'answer th ollow1ng questions.
Write' the answers with penc1l wikhout referring back to the text. When.
you are satlsfled with your writt&n answers, see if they are cerrect by
checklng them with the text, Erasé your aNSwéQ*and write in-the. correct
answer if your, "first answer.is wron . Note that these quesﬁﬁons are not-
necessarlly those that arik‘sed in the cert1f1cat10n examinatlon.

-
+

¢ W

: N N . . ’ =
1. what are some of the methods genexally used to control dr1ft° F

o e ) . o ) '“f'.ti'_v'

L d . - B
; . . L .
B - :

Y

2. .bhould_you use hiéh spray pressure when using a mist blower in forests?

. v

» '4'}':‘;(“ . ‘ ) ;- . . : : . : I .
- 3. ﬂhat formulations,ofkherbicides are suitable for useé in injectors?.
- "r; . .'X..J '// . ‘ P .

"*3y What can be dome to prevent herbicide damage to seedlings?
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SPECIAL PRECAUTIONS FOR PESTICIDE USE IN FORESTS

> . Y b . )
\ . LS X
- ) . N . [
) v k - ’ ’ , §
. w0 . '
X /

It is the qppllcators responslblllty to take certa1n steps to minimize

adverse effects of pesticides. They s%ould be ﬁamlllar Q:Lth pest problems &'

in the local forests,:and with effectlve and legal treatments for their con

. 31 .. ~'-.

the llabllltIEi@jf damages result. Be informed. -

Part of be1ng informed is having a clear. undenstandlng of the b&ﬁ&darles Ofs

the’ area(s) to be treated Forests are often not’ clearly marked between owner-,

ships. Applications made without adequate marklng give P°°r ”eSUlts° \These ~

d1scred1t the appllcator and may cause unnecessary env1ronmental damage .The
appllcator must reach an understandlng w1th the Manager as to what sgrts of

guldance he w1ll need to do an acceptable Job.

~ X s

' It is 1mportant ‘to av01d appllcationﬂof any pest1c1de to ope

o v«

4

watervunless

the»product is reg1stered’for aquatlc or streamslde use. (Because nearly aIl \

pest1c1des#rema1n where appkﬂed unless moved by s01l eroslon, the adoldanceﬂof a ™
% R

'open waters will prevent most ﬁ%oblems assoc1ated w1th water contamlnatlon. %

[

- . .

Publlg relatlons are’ exﬁﬁgmely 1mportaht-when applylng pe c1des_;o Ay

1

forest < It 1s *he joint responslblllty of‘landowner and appllcator to see that

. Y
ne1ghbor1ng landowners are ngt subJected to‘acts of trespass. 'AS. a\matter of..
P ) "\
courtesy it'ts a good ided to 1nf5rm adjacent landowners dnd nexghbors in advance

ad . . . - Y, . “w:l.‘
‘of any‘large scale appllcatlon../ o - ;f i ( oo - R
. : : ./ A v
" _.;?.‘ : A S \_V . I B

e Pestlc;ggs/have been categorlzed accordlng to gene use or: restrlcted use.,
¥ . P

ypllcators need Lo be cdrtlfled to hanﬁie restrlcted—use pesticldes and to be,

. . 4 Py . T

well- 1nformed‘regard1ng general ﬁse pest1c1des 5\r5 & - I U

9 R ~ e N e e . R i R
3\} 3 y B ‘ - ) . s . . .
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. SELF~HELP QUESTIONS ON SPECIAL PRECAUTIONS FOR PESTICIDE USE
; "IN FORESTS . . S R
. ’ a i . ’ ) :

3
v

) '

. Now\that you have studied this sect answer the followiRg questions. .

. WJlte theanswers w1th pencil without referring back” to the text. When you

*are satisfied w1th your written answérs, see if they are correct by check;ng
them with the texf. . Erase your answer and write in-the correct answer if -
our f1rst answer 1s' wrong, ‘Note that these questions are not necessarlly

fhose that are used 1n the certification exigynatlon. ' i . i- L(

“ : . S

- . . Lo 7 .
- . S - .- St

1. Doeés thé"éplecéth_share the liabilitiés- 4f damages result from pest1c1de
application? . @.',”f“ . — N ‘ ¢

N - . ; ,

2. Do most peétﬁc}des‘femﬂin,w&ere applied unless moved by soil erosicn?

ERIC

Aruitoxt provided by Eic:



_ACTION OF PESTICIDES IN. THE FOREST .ENVIRONMENT .

. _ . .
o N

I A N
\ ,-.'f" ; -, A . K

Every part of a forest change ;somewhat when another part is removed P o

Slnce pe§t1c1des act by removmng arlous 11v1nq thlngs, 1t is approprlate to

__,con51de 'eral way
/fls used on a p%rtlculgf\target spec1es Although the target may be the only

organism inijj

other organi‘- Aepended on the one(s) removed_ -

'c1des r.ael\ents, and fung1c1des, are, in general specific in injuring. plants,

;s, other anunals, and fung1 The general d1scus51on of the1r

.

effects can therefor: be grouped by class of pest1c1de

e

Phytdcides S A _ : #
. P T P ’ S
Th1s class of cﬁémlcal includes a small number of chem1cals actually

‘reg1stered for use. in forestry " Some are used exclu51vely for removing large
—— N

woody vegetatlon,, some are used for general control ‘of woody and other broaclleas

plants, and some ‘are used for grasses and broadleaf herhs exclus1vely. )
% ..

".-' L] 3

v Trees affect ev%ry other 11v1ng thlnqlﬁn the forest ;n a major way.

Removal of. trees by any means causes ‘a-‘great . 1ncrease,1n s01l m01sture, nutr1ents
=

and llqnt avallable for the vegetatlon that surv1ves Thus, logglng, herb1c1de
7

appL;catlon and glﬂallng have many/featuEEs\ln common. The most - 1mportant 3

1mpact of tree kllllng is the release of site resources, ollowed by the 1nqrease
R \51 b

1n development of ground vegetatlon and forest regeneratlon Thls 1s a s1gn1f1cant:

€.
eccloglcalagrlnc1ple in’ the regenera}r&n of llght-demandlng tree spec1es and 1n

manaéeméht.bf wridllfe*management of- W11dlife habitat. S - """
(N \ Lo <, ) - S
{‘lﬂ). .; : . "\\' - . b ) o
\;\.v -nd. * 2 . : L A - . :
i I R 7 e
- ¥4 - ":" g.-. [ .*r . w * . ‘,Q ?
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Brush kllllnq herb1c1des are used ﬁor the spec1f1c purposelof improv1ng ¥

the competltlve pos1tlons of des1rable stree spec1es.' It is, 1mpbrﬁant‘
t

'fto recognie that all spec1es ‘not injured serlously by the herblcude are

slmllarly beneflted 1nclud1ng tree seedlings tHat are competltrvegyﬂifle:to

'domlnate the other vegetatlon. B8 : T - Q

. . R A - e R
When chemlcals are used for removlnﬁly a gart of the tree cover; the

(.‘,.;)-. ) :
‘sOurces released. It may take up to
fea . ¢ .
acated space, during whlch tlme the -

several years for the trees to occupy theu

-,gr?und vegetatlon prospers, then decllnes. . , » N : Y

N ' Some brush~killing herbicides are more persistent than'others. These

Y tend to be mare effectrve in controlllng larqe woody VYegetation thau Lhe others,

i LI

&
Slmllarly,‘when short pers1stence herBlc1des are used to Efll trees, - su&v&voﬁ% are

3
.

llkely te recover quCkly At recommended rates of use, “hone of the reglstered
'y

woody plant herb1c1des jol 1sts long enough to cause prolonged -devegetation.

The removal of trees and/or shrubs from the forest usually inc¢reases the
aﬂount ‘and d1vers1ty of w1ldllfe food available 1n the area and alters the type,

' distribution, and amount of cover avalbable. As ‘a- result @hanges in the type, . % |

number, and dlstrlbutlon of the animals occupylng the area often occur Over.
time the forest gradualfy reverts to its orlglnal struct‘§e .and theftype,
number, and d1str1butlon of anlmals in the area chanqes‘correspondlngly These
cha;ges‘arencaused by the forest not by the herblcgde, the chemlcal was merely

the - tool that 1n1t1ated the changes Variations in chemlcal effect have an

w7
~

- .
v . . . .

1nfluence on the types of\changesvand the rates at which they occur.’

Control of ground:vegetation in prepération for reforestation t%mporarily_
removeS‘mucH of the-plant covyer. " 'Hérbicid¢-resistant or untreated trees” show

‘a response s1m11ar to that produced by fertlllzatlon and 1rr1gation due to the 3

o,

wm ancreased avallablllty of soal m01sture, 'soil nutrlents, and/or sunllght §

Devegetatlon can cause the loss of tops01l or s01l nutrlents 1f seil remains bare

- . S

€
durlng perlods of raln It w1ll also cause a marked decrease 1n most wn&dllfe

iact1v1ty du 1ng the pérlodﬂbf devegetatlon. Removal of vegetatlon may result 1n .a,

.

deeper penetiatlon of féqif into the s01l wh1ch can affect Nbfh benef1c1al and
L] .

“ . . t e TN )

harmful.301l¢§rgan1smsJ

\)l‘ | “ . E o ¢ ; " ‘ . ) x , ff
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Herblcldes are: generalgy quite 1mmobile in forest splls.- The«only S
. . po - k
potentlal problem may odcur on areas devegetated suff1c1ently to allow 5

~

_eros1on. Eroding 501ls=may carry herb1c1de$ w1th'them Herbicides are degraded
" in place by m1croorgan1sms, sunllght and chem1ca1 reactlons A cdfipound that

—has an effectlve llfe of several months will usually not have traveled 1n

solution more than a foot or two from the site of appllcatlon unless erosion has
occurred' They"therefore .do not pose a serious threat to water supplles, and have~

- .

=" negligible effects on' fish asathe result of movement in Soll It. has been _
N ‘\_/_«:"_‘ !
demonstrate that herb1c1des Wlll not occur in.water in blologlcally active

amounts 1f hey are not placed d1rectly 1nto forest streams or washed in an

-~ ¥,

et Tmana i
E S - =il , v -

) erod1ng Soil v — — g : = . o
. N ‘ ‘ . , ‘ . . ' .

Y
— - » b . ./
/

o , i
Insecticides . g o S f o :
. . "' L‘ oo

Insect1c1des usually have llttle d1rect effect on forest vegetatlon.A They

4

do not have- such major effects on the ent1re,fdresﬁ as’ woody Plant herb1c1des
i

do. Because these chemlcals are highly tox1c§to ceftaln animals, it is important

. . - . - ., E
rest. ) S , ‘ ‘ Lo .

to qnderstand wh;/h a;ray of animals will be' affected, andlhow this will affect

the rest of the

Some 1nsect1c1des are highly specxrlc in the1r effects ‘on insects and the1r‘

relatlmes. If the 1nsect1c1de 1s short llved, 1t w1ll have a. very trans1ent

'.' ~

in fat these predators w111 probably not be harmed substantlally by secondary @

poisening. If. the chemlcal is pers1stent there is greater llkellhood of

accumulating harmful amounts over a périod of tlme-
~— - . ¢

Y “
q\ﬂ\ Certa1n cbmpounds are chron1cally tox1c, others are acutely tox1c..- B

,Chron1cally tox1c materlals do’not readily kill w1th bne large dose ‘put are - .
v L
potent when adm1n1stered in small amounts over a long perlod If a large S W

énough dosage is .present, 'the acuteiy tox1c mater1als w1ll cause 1mmedlate death :‘
“A sub acute dose will not. llgely prpamce d1rect effects later. Most insecticides’ R

oy . L ‘ - 2
used in forests, are acute tox1cants Maﬁﬁ‘requlre-large,dosages to produce .

' N
acute effects in mammals. L RO
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Because 1nsec€1c1des are anlmal polsons, they present’ the poss1b111ty T C

M of. secondary p0130n1nq of "food chaln accumulatlon. ; This occurs when

N - r

vpredators consqme numerous preyOthat contaln some,of the 1nsect1cff”

prey contains some “oil- solubie 1nsectlclde, thls may be retalned 1“

the predator,‘caus1ng its body.load £ 1nsect1c1de to be greater than that of'
. 'P

1ts £ood supply ' Th1s may eventually cause’ 1njury to the- p&edator or'to the .

. - larger predator that condumes it. Because of this problan,the organo chlor1ne

3

- 1nsect1c1des are not llkely to be used extens1vely in forestry agaln, even thomgh

.'~th1s danger is m1n1m1zed by 1nfrequent appllcatlon. N wo . X . .

i N . - . "
. T ) !
. .
.

anyt

v

L Many 1nsect1c1des, be1ng poorly retarned 1n fat, dO‘not build up or have
other cumulatlve effects.' They tend to deqrade rapldly, wiEh the result [t that o

after an 1mmed1ate collapse of sens1t;ve populatlons, the remalnlng insects

1

breed and are complemented by 1nvad1ng insects, untll the’carrylng dapaclty of

' the1r habltat is reached Insect1vores consum1ng 1nsects with large 1nsect1c1de

depos1ts may. be 1njured and thelr effect1veness ‘as Qﬁ%ef1c1al predators reduced

o

Thrs can cause resurgence of the pest.' However, there 1s\a Jlde var1atlon 1n ’

,

the select1v1ty of 1nsect1c1des and some, such as blologlcal control agents, are

noted for the1r lack of 1njury to nontarget organlsms.' THe appllcator should _"“

famlllarlze h1mself w1th poss1ble alternatlve materlals for protectlng forest

crops, and use a prescr1bed reglstered product with the greatest spec1f1c1ty for .
\ . = 0 .
Yoo .

the danaglng 1n$ect e .‘ N o e

“ N . -

Insecticides can cause con51derable 1njury to fish populatlons.' Very low,_,
concentratlons “of certaln products 1%*Water.can4temporarlly dec1mate a f1shery ' .

Like herb1C1des, insecticides are not h1ghly mobile in soil unless the Boil: erodes.

Insect1c1des should be kept away from open water by leav1ng adequate’ buffer strlps
: along streams‘and 1mpoundments.A : A
e o ' . ' S ‘ Ll ~
. - . . ) . . ) . e ) N L . . l\ - N !_.a ; co g
Rodentﬁcides aﬁd&Repellants R : . o \ . SRR ce .

. o . . B ] CEN
[ - - . -
”~ \ .
;

it

v ,

.f - Very small amounts of fodent1c1des are used In forests. Most of the j
:'rodent1c1des4u5ed are hlghly tox1c to mammalsabub'may not have an adverse effect .
on the plant s énv1ronment ow1ng to the mlnutely‘small dosages used “e . L
~ L .. . . . "J [
e The. mos; 1mpbrtaqt\object10n to the’ use of rodentlcldes is the- hazard they
present to nontarget- anlmals attracted to balts or consumed by predators. ;The
_use ofutoilc-chemrcals probably causes’ the,least drsruptloniln'the.ecosystem ¢ ' ‘
. ‘ P A . L - >

o - . . A . : - ‘...‘ . .‘ L - . . JEE ‘ . . ;, e
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A
of agy dlrect method of forest vertebratelcontrol because of §elect1V1ty .
. . o ' o -
.and 'the lack of,phys1cal 1mpact e C T 2 ) ﬁ‘ - e
ﬂl | . : f’ & . B T P , Ag’ \lt . -
Because “of the reproductlve potentlal and mOVements of most pest anlmals;I . e
ba1 ‘areas are soon restocked wlth target anlmals, renﬁerlng‘thms method N S
TRl » L. e o
1nef tlve for long term problem solv1ng “%9 £ <L {.q‘ ”

. A R AN .
A ‘ y \
, S iy IS AN 5ot .

Repellants are used to” obta1n short termuprotectlon untll the protected

plant is beyond the susceptlble stage Envrronmental hazardsnfrom repellants

and the1r usa—are m1n1mal - S ' L s " T
. R B ”%V NP S . - )
R T Sy ' L_/)’ e
» o ° . P T R " . -» S o o . :A e
,Funglc]_des - e " - e B e Ce - ¢ . e .
—_— - o - P ! . - ,' Bl ‘ -

. " : : . e - . e -

. X Fuhq1c1des are used 1n fOrestry pr1nc1pally for prog’qylng nursery beds
L A\ ] . . 2 .

from several 1mportant dlseases,“and 1n Chrlstmas t?ee planhptlons for control@;ﬁg

2 \ - t (
o ,, N -
N i 3. )

lrage dlseases : . BT _ C e e g

»

®"

v . . ¢ 12 Lo~ I I %3 “
&he most common fuhg1c1de appllcatlon% 1n gurserles 1nclu§ soil fumlgatlon

prlor to seedlng The fumlgants are qeneral blocldes——kllllng seeds, fungl, - " :

L— . ‘.,',-\'. TR IREEEPE g,

s6il 1nsects, nematodes and e thworms s Because of “the very llmlted acreage of
tﬁihts do. not have an effect dn the general‘" e

forest nurser1es, these hrea

s e

env1ronment In the nursery, however, theln effects on- all b;ota 1nclud1ng

: benef1c1al fungi, bacter1a 1nsects ‘%nd earthworms are, seXEgi.,'Of the othefG& »

83

fung1c1des used for stem, branch«and follage d1sease control none are. known to

.

affect nontarget organlsms, except posslbly nontarget fungi and no cases of . ;{jw

secondary p01son1ng are known w1th the fung1c1des currently in use.
S P

- Y ‘\Yi) - iy

r .e1r surv1val and grdwth These fungn,opcur on hardwoods and conlfers and ‘“1,

. POt

funCtlon by greatﬁh aqeaslngethe absorpt1ve capac1ty of the'rqot system.3‘?g_' ot
Seedllngs can and'L EOW wlthout them, but wlth less VLgor,*and w1th11ess f B

ichance of surv1val 1n the field after transplantlng . The loss of benef1c1al fungr-'

“'15 usually temporary, because the "’ wlnd d1ssem1nated“spores usually restore the -

T ~ P

b i \ o N N .
. . . [N P -

. soil m1croorgan1sms rapldly - e e S T

. . . N )
3 s ' ™ R - , ’ S
Lty e J N
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nutr1ents e t .
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Manynweed p:bblemg are handled‘@w maqplnery.

Tractor scarlflcatlon, -

brusbhchopplng and £i ires: have‘majdr phy51¢hl effects on SOllS, watersgedswand '
w11d11fe habltaﬁ

Oll compactlon and S%ltation are: not uncommon, although , ’
i ' ]
?sually of‘mlnor long—t@rm 51gn1f1cance. These effects &5 nbt 0ccur when_j""w v
: ' herb;C1des for the same dbjectlves. SIS :

d""
b—’“"

. - r'-- . °

.An 1mportant*nonchem1cal optlon 1s nontreatment
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SELF HELP QUESTIONS ON ACTION OF PESTICIDES IN THE FOREST ENVIRONMENT

ER
s N

. Now that YyYou have studled thls section, answer the follow1ng questions.
wWrite the answers with_ penc11 wlthout referrlng back to the text. When you
are satlsfled w1th Yyour written answers, see if they are correct b*vchecklng
themﬁw1th the teéxt. Erase your answer and write in the correct answer if
your first answer 1s.wrong. Note that these gquestions are not necessarlly
those that are used in the certification examination. .

: < -

1;_ List at leasa‘five consequences of the chemical or_phf%ical removal of trees.

« .

What is "foed chain accumulation™?

.-
At Y .

Is.baiting an effective long—term‘solqtion for rodent control in forests?

What are mycorrhizae?

.
~ v

s ’ - .
Are soil compaction and siltation usually significant on a long-term basis?

Q
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-HAZARDS OF PESTICIDE,USE AND NONUSE

Y .. : - :
Whenever a pesticide is to be uséd, the decision to use it should consider

the species affected adversely by /its use as well as'those affected‘by nonuse.

A forest is a constantly changing environment as trees §row and are removed.

Even without pestlcldes, major %hanges in the forest frequently occur because

of such factors as fire, insects, w1nd, ice storms, and\dlseases. Env1ronmenta1
<

hazards from pest1c1des are those unde51red changes in the forest ecosystem
groduced hy . the pest1c1de. A . . > .

. .

. . -

Flsﬁ are partlcularly sensltlve to certain 1nsect1c1des applled d1rect1y to
water, Mortallty is particularly severe in slow—mov1ng stream§. Fish populations

may also suffer decreased growth due to the decreased productlon of insects,

" but the ablllty of a stream to support fish is not impairéd, after the 1nsect1c1de

is: gone. Insect1c1de may be flushed out or 1nact1vate§ by adsorpthn to .

organlc surfacis, where they are usually degraded to relatlvely harmless materi

Insecticides ‘of d1ffeféntAgroups have dlffer 't effects. Those‘that ‘ar

_guickly degradable, 1nf1uence only the orqaplsm kifllea 1mmed1ate1y- Because of~

SET

the" rapid disappearance offghe chemical, survivors tend to be unaffected. = Dosages

‘are seldom hlqh enough to cause injury to most vertebrates.,-Birds are the most

11ke1y tojbe affected ) ) ’ . - ’ 7
. ’ . N ) . N
In addltlon to their effects on veqetatlon, herbicides that remove

s

herbaceous cover in forest plantptlons have -an indirect effect on mlce and other
small mammal% that depend on ground cover for food and ‘protection. Changes

in these "mammal populatlops may or may not, affect thg survival of planted tree
. . ) 4

s o o A . : A
species, and may be either desirable or undesirable. . .
1

‘Herbicides applied by aircraft unavoidably appear in small quantities in




-'91 -

same materials aré often used'in agquatic weed control,
- ’ : . N N

cause unreasonable adverse effects if every effort is

applying them to. open water s Other herb1c1des can cause V

in watercourses-and are strlctly prohlblted (on the 1abe1) ‘from -
- <

water. "

rates hlgh enouqh to cause injury.. Low dosages, spread high .in the’ tﬁéeb or
distributed in a head;ly vegetated area, are not picked up in 51gﬂ1flcant )
amounts in normal human act1v1ty.‘ Except for the most tOXlC 1nsect1c1des, direct
expoggre to aerial appllcatlon is of: minor importance. ‘An exceptlon 1s when 4

flagmen are exposed to.repeated_appllcatlons. Humans consuming game’an;mals
"\that have been feeding in treated'areasfare likely to con e residues that
exceed federal tolerances for domestic meat prf ductlon. Herbicides are generally ™

below detectlon limits in the flesh of wild herblvores.

« - . .

A major area of concern w1th fogest peSthldeS relaées to drift damage,‘

TN
espec1a11y with herbgg;ﬁes. Sen51t1ve crops are’ sometlmes injured by fine

droﬁlets va1ng of £, target area or by movement of fumes. Illegal’ pesthlde

residues in food crops can be another consequeénce oﬁ‘drlft. " o

Damage to nearby agrlcultural crops and ornamental plants is greatest under

-the follow1ng GOndlthnS' .
® High temperature

® Strong wind-veloeity

e®. Short digtance to nontarget crop

e Highly sensitive crop, sucb/as grapes, beans, tomatoes

. Appllcatlon at time of maximum crop seng1t1V1ty
AT -

e Very- finé droplet sige

e Aerial application at higher than recommended altitudes.

T . . 2




are: .

i @ Potential damage” to desirable trees (herbieides)

e Temporary change in wildlife habitat (herbiicides) .

' . » . s .

e Drift damage to, adjacerit crops (herbicides,; insecticides)

e Danger to applicator (all pesticides)
. . . L - . . . 3

e _Danger to birds and mammals (certain insecticides, rodenticides) o s n 3
° . @ Injury‘to-fish (insecticides) ) . . B :

e Injury to ground personnel, flagmen,_forest workers (aLﬁ%ﬁsticidc:L’

. . =2
; ® Scil damgge_from,prolonged deyegetation by repeated use of residual her;IET&es )
’ : S . S L

*~ The conseguences of pestiéide use always needs to be baland d against those

of nonuse. Unique to forestry, the effects of nonuse ‘may last for many

. -decades. i . T o

An alternative to thevuse of herbicides in forest'situafidns is the use

of mechanlcal methods for controlllng unwanted vegetation. However these

: ’ methods are not entlrely satlsfactory since root and s*em 1njury t the des1rab1e

s v plané% may occur.. Increased s011 eros1on may be a- conseqﬁenbe/on some sites. - -
- .

‘With either hefbicidal or mechanlcal control methods, ‘the principal effect &f not

‘using any method. for controlllng undes1rabfe vegetation may include (1) increased .

e " tree mortallty, (2) redﬁﬁeﬂ§growth rate of ex1st1ng trees,. (3) the prevention

- ‘of des1rab1e spec1es fFro growing, an&,c4) damage to_w1ld11fe habitat.
N

The Effect of nonuse of an insecticide to an 1nsect epldemlc can'range from

[~Y

total destruction of a forest to a- long—term change in spec1es compos1tlon.

NonuSe of fung1c1des may mean severe economlc loss Jn ‘a nursery added to

reforestatlon fallure in, areas to whlch eed11n s ‘were to b ~shi ped

The prlnc1pa1 effect of not us1ng rodenticides wﬁen needed in qéforestatlon . .

N . . \sr as may ‘be to prolong“the time needed for reforestatﬁon Seedllngs gettlng a

Lo ;-.late start¥ are also more llkely to need a release appllCathn of herb1C1de.

. @ ’ : w"\_ & . . - - -7
L -

~ £y . . N . . - .
. a . . . . B .




SELF-HELP QUESTTONS ON THE HAZARDS OF PESTICIDE USE AND ‘NONUSE
o ~ . - ) . ’ R K- T Lo, o .

R . . .. o . « 5

Now that’ybu have studied this section, answer the following questlons.
oy

you are satisfied with your written answers, see if. they are correct by’ ch cking

Write the answers with pencil without.iﬁferrlng back to the text. When
/%our

them with 'the text. Erase your answer and write' in thencorrect answer if
first answer is wrong. Note that these questlons are not necessarlly tHcSe
that are \ééd in the certlflcatlon exaﬂ;ﬁatlon.

; E . i h X v
: N . ) . . . e )
What are tne effects of pesticides on fish in severe slow moving streams?

~ s
f R - < .
' . - . & - - ~

Do low dosages of’ pestlcldes spread hlgh in a_forest area come. in_ contaet/
‘with humans? . . . R

L.
~ -

I there an,gﬁception to this type'of.applicaﬁdon?
Fa L, - * . o

/ o = - v -

Name five chd1t10ns under Whlch agrlcultural crops and ornamental plants
suffer through drlft ddfigg N\ s o N :

In using a mechanlcal methdd for controlllng unwanted WEggtatlon, whét
two 1njur1e§ could OCCugf : .

Q
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* This lnformatlon is for eduCatlonal purposes only. Reference to ,commercial
" products for rade jnames does not imply discrimination or indorsement by.the
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_ quickly degradable 1nflu?nce only the oiganlsm k'lled 1mmed1ately Because ofr

the' rapid disappearance ofwfhe chemical, survivors tend to be unaffected Dosaqes

-are seldom hlqh enough to cause injury to most vertebrates. ‘Birds are the most

llkely to jbe affected. . | L -

' ’ .
In addltlon to their effects on vegetatlon, herb1c1des that remove

\ w

. herbaceous cover in forest plantﬁtlons have -an 1nd1rect effect on mlce and other
small mammal§ that depend on ground cover for food and protectlon Changes

in these "mammal populations may or may not. affect th& survival of planted tree °
. . : . )

e o o A , : "
species, and may be either desirable or undesirable.
{ : '

~

- ‘Herbicides applied by aircraft unavoidably appear in small quantities in
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e. Short d%ﬁFance to nontarget cfop

“

e Highly sensitive crop, sucy/és grapes, beans, tomatoes
® Application at time of maximum crop sensitivity
' Y .’J// ) . N

'

o Very. fine droplet sige

e Aerial application at highef than-recommended altitudes.
' Ty : . N ‘ o a

\




" tree mortality, (2) redﬁﬁedsgrowth rate,ef existing trees, (3) the prevention
) . FEEEY " o, )

be desirable speciesiﬁre grewing, and,C4)4damage to wildlife habitat.

¥

The effeqt of nonuse of an insecticide to an insect ep1dem1c can'range from d

'total destruction of a forest to a long-term change in spec1es compos1t10n

‘

NonuSe of fung1c1des may” mean severe economic loss in a nursery added to

14

reforestatlon fallure in areas to whlch/ﬁeedllngs ‘were to b%;shlpped

The pr1nc1pal effectvof not u51ng radenticides wﬁen needed in n@forestatlon
areas may be to prolong“the time needed for reforestatdon.‘ Seedllngs gettlng a.

late starﬂ are also more llkely to need a release appllcatlon of herb1c1de.
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