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ABSTRACT »

This manuwal is intended to assist pest1c1de ,
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fungus control; (3) Managing aquatic plants; (4) Sources of injury to
non-target organisms; (5) Environmental considerations; (6) Sources -
of infodmation and recommendations; and (7) Applicator : .
respon51b111t1es. Section one discusses types of plants, action of
herbicides, types of herbicides, herbicide application techniques,
application equipment, factors affecting chemical weed control, .-
factors affecting foliage applicdtion, factors affectlng soil applied
herbicides, and weather factors affecting chemical wegd control. A

~list of gelf help‘questlons is presented at the end of some sectioms.
(M) (’ ,

\

‘*************************************************ﬁ*********************
* Reproductions supplied by EDRS are the best that can be made *

* from the original document. - %
*****************f’&*******************#*******************************




- COOPERATIVE EXTENSION SERVICE

N Al .
U'SOEPARTMENT OF HEALTH,
" EOUCATION p WELFARE
NATIONAL INSTITUTE OF
EOUCATION .

. .

LI ) / ,

.. ‘y .

THIS DOCUMENT HAS BEEN-'REPRO- - - :

DUCED EXACTLY AS REGEIVED FROM 214 t—o . a est antro
THE PERSON OR ORGANIZATIONGRIGIN-5  ** ) .

. L ATING IT POINTS OF VIEW.OR GPINIONS™' - * - .

{  "SHATED DO NOT NECESSARILY REPRE- :

’ SENT OFFICIAL NATIONAL INST)TUTE OF ~ . ¢

EDUCATION POSITION OR POLICY

- SR -

MICHIGAN STATE UNIVERSITY f - o~ PR

————

Extension Bulietin E-1032:6, Dec. 1976

SAFE, EFFECTIVE USE OF PESTICIDES
A MANUAL FOR COMMERCIAL APPLICATORS




oo : . PREFACE . - - \

Federal_regulat'onsnestabiish general and’speoific standards that you must -

meet before u can use or supervise the use of certain pesticides.
€ YOl ‘ , : 1as
# o ‘

e
-

This guifle contains basic information to. help you meet-the specific-standafds

for applicators who are engaged in right-of-Way pest control}f While the

majorlty of mater1al in this gu1de pertains to vegetatlon management the gu1de

J

also addresses r1ght—of—way insect and fungus control.
%, : . Lo

L B :
" A list of self-help questlons and- instructions. ;j; completing the questlons

are at the end of each section. fg you encounter di 1cu$t1es in us1ng the.

manual please consult ypur county agric ltutral thenslon agent or representatlve

"of the Mlchlgan Department of Agriculture for assistance.

Some suggez%;bns on studying the manuai'are: )

1. Find a place aA; time for study wher you ill not 'be disturbed. " ' -

i "

2.. Read{the'entlre manual through ‘once to undékstand the scope and form. of

presentation of the material. - ' . ‘ -
. . ) . N » - ) :
" 3. Then study one section of the manual at a time. Ydu may want to underline, .
N i ! o :

g important‘points,in the manual'orhtake written notes as you study the section.

‘4, Answer; in{writing, the self—help questions at the end of each sectioni
.Inggructions on héw to use- the selffhelp questions‘in your study are included‘
with the¢éﬁestions.l’;hese questions are intended to aid you in your study
#nd to help you evaluate your knorledge of the subject As such, they are

an- 1mportant part of your -study. K
. hd 19 : ’
5. Reread the entire manual once aga1n when you have finished studying all of its

nine seotlons. Review w1th care any sectlons that you feel you do not’ fully

. 4
’
o

"understandi
This, manual is 1ntended to help-you use pesticides effectlvely and safely

when they are Heeded. We hope that you will rev1ew it occasicpally to keep the
~ ~
material fresh Ln_your m1nd._ ‘ ,
- “ . o . / . <

) . - M
. - B
* il
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- INTRODUCTION.. . “
: o < , v

Rights- of—way are the areas 11porved in common transport. Included
. -

-

are: Yf”
° EEBEral, .state, county, and township

>

highhays and roads,

) ut111t1es (1nclud1ng transformer statlons and substatlons),

@ plpellnes (i cludlng pumplng statlons), . " 3 } ] : S
) publlc surface dralnage ways, 4 '

e railroads, . ~"s . o
» N N /{ s - -

@ public a1rports, and ’ , -

) blcycle, brldle, and Snowmoblle paths. ' . ‘ -

.y
! -

Plant growth ahg insects and diseases atiracted to the plants along the

right-of-way must be controlled to make sure that the right-of-way is:

,A‘ . L ) B . . . . ]
. Lo . [ . “»,
e safe, N Tt . B

~e-usable,
v e attractlve, gﬁﬂk* PR ' . '
__gfas 1nexpeﬂ51 e as possible to ma1nta1n, and - '

] not‘hhrmful to the environment of the surrounding area.

~
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v RIGHT-OF -WAY ) LA

Loer

o o VEGETATION MANAGEMENT

f
1

Before a vegetatioh management plan can be prescribed, the_right-of-way,

\  (hereafter ROW) must first be surveyed to analyze t:heexiSting''conditi'ons's

\Thms survey shg}&d provide the folleqifg\iaformatlon

L
ﬁ‘o Species to be controlled, . -

) 4
e ecial terrain features, o T;,
: o.jg;sitive areas requiriné spec%gl attention, : -
® height and density of piant species to be controlled.
. . A . p _ .

’Withbthis information and the geals of the management prpgram‘ih mind

the manager can make' the following determinations:" S o ' q,(A
, _ = P , .

o @ t&pe of,herbicide,to-gse,
® applicatien technique, : {
® season of year for application, oo _ : -
e type of equipment neeéed, '
o.mix;jg rate and additives needed;

® nee

" for mechanical control methods.

TYPES OF PLANTS - ’ : N . -
o ‘For the purpose of vegetatlon control with herb1c1des, plants///e .
classed as follows: : ) . : v i \\~\\\\

Grass . ‘ * : o . - c
/ . - R A ;\& ° . +

—~ Young grass seedllngs have one leaf coming from the se Grass leaves

are generally narrow, uprlght and have parallel velns /Many“grasses have
fibrous root systems.  ~ - . O

w . . > H N %

O
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Broadleaf Plants S ' - : . * I
B ‘ . I .

Broadleaf plants have\tWo seed leaves. They gené?ally have broad net-

veined leaves and tap ﬁoots or coarse root systems.’" : ,
n

» N . »
4

Woody Plants

Woody piants are those that form wood. They include brush;>shrubs and

§ - 4
trees. , : S e , y .

Brush and shrubs are woody plants that have several stems and are ,

less than 10. feet tall. When trees are present brush or shrubs may be

. (=4 ~
called understory. - )
, .
/
Treg re woody plants whlch usually have a single stem. (trunk) and
.’J . . - M
~are over 10 feet tajl. s _'_ . ot .
. . v (* ) \
- . . . ’ N £ . - ?
-
. ~ .
» . N . . v
- ) e - '
' ' ‘ s ! " hand
: i
- v

L d N 2

s - Y 7 .

2 .
vy 5
a * ! 2 ¢
N Al
~ . b .
n . ~ .1}
i8]
N Al N . - -
- ) On
* \7) -
Al "\ L} - .
. : . £
¥ | o
M 2 v
o . o
° [
3 L4
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ACTION OF HERBICIDES  , =

TranslocatEd R ' |

w

o

These herbicides move through the entire plant system. They may build
w -

"up in the plant's active growth centers. Most of these herb1c1des are

selective. Some of them are most effectlve when applied-to*the plant

fgliage. , U . / : . . .
. f . . - | . ; " . . .

. l‘;‘ ‘ - < / / . l. M
U Othér translocated herbicides m%st be applied. to the scil. They are
These arg called soil residual

taken 1nto\the plant through the roots.

g
herb1c1des. The length of t1me the FOll rema1ns relat1vely wee%ﬁree

depends upon the chemlcal used amoqn?'applled (ralnfall, so;l type,and

~the plant species in the treated area sSle res1dual herb1c1des that are
selective in some situations may be/qsed.nonselectively by‘increasihg the(rf

rate\of‘application. ' IR / J- ' , .
. L . . / o0 | e . ‘]
S c | _
‘Contact - SN . f St : L -
e - , )

These are herb1c1des that controI weeds by d1rect contact w1th plant
j :
parts. They must be applled to e leaves. They are/ ometTmes referred o

-

\;
as chemical moWers."..Good coverage 1s necessa y s1nce only the plant

contacted is controlled.v Most contact$herb1c1 es are nonseleétlve._
. . .
. . - ;
St | | |
) Spraylng of " v1s1ble1plant fo 1age starts- th a&clon of a contact _ //'

‘herbicide. A sprayer is usu‘lly used to a ly hérbicide after growth /‘
. - . | - -
has started. B . W o / , o B _./
® Heroic1de is taken into the/plant leaves where 1t 1nterfer§s w1th /4

l ;

/
/ A

The plan$ beglns to curl, w1ther end then.turn brown. / . - y

. growth.

* 1

e Plant growth above ground 1s ellmlnated.. Some - pla ts will ot come back.

However, some plants mayvregrow.from roots. New lants may’ gr w from.

seeds in the soil. - .
. M ‘ N ‘ ,
N o . 8 . “ 7’ . - ( . \
O ' . ] v "; . "
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W ' ‘ :
- 4 " TYPESr OF HERBICIDES ‘

) . - . . LR

. .
v 2

. Selectlve
<
4

Selectlve herblcldescklll certain kfnds of plants but ‘do not signjf-
icantly injure others. An example of a“ true selective herb1c1de is the
phenoxy type\whlch -can effect1vely kill broadleaf plants w1thout
s1gn1f1cantly harmlng grasses. Other. types of herb1c1des can be selectlve

to individual plants or spec1es>of plantslby using spot treatments or yarylng

the application rates. - - .

.

gy -

e,

jNong lect1ve

\
No electlv herblcldes should be uséd in areas where bare ground is

e

needed. Th1 /tyﬁe of control may ‘be neces ry around substatlons, pole
A yards \pumpﬁig statlons, storage areas, g%ardralls, s1gnposts, runway 11ghts,

<

parklng areas, Ekllroad yards, in ra11road gallast\vin pavementrcracks, and ’

4
-

on h1ghway shoulders. : -
' Your choice of,herbi%ide and application should depend on. the length .

e you wish, to controlvthe vegetation. These herbicides normally

£

in the following threelcroups: -

‘a - g ) <, ) \ )
Chemical mower herﬁ?ci es: .’ In general these herb1c1des will kill

~

\ X
the part of the plant that 1s treated It is strlctly a contact herb1c1de
and does not klll the root system of perenn1al plants. Many of the spec1es
in :heAéreatmen; area will sprout agaln fro he roots and establish’a .’<ili

(. N . A » . of
Contact -translocated herb1c1des In gendral, these ,herbicides kill

S -

’ ~

’ veg tation coverrz}thln weeks or months./ : ,

v

all vegetatlon treated. - The herbicide is translocated from the point of ’

B

contact (follage) into the roots and the entire plant usually 1sskllled This

means no root sprout1ng, but after % time interval residues in the s01l are

//deg;a&ed 1o germ1nat1ng semd w1ll grow. This type of herqéglde often g1ves
: ’ 1 ) 1_2 4..\ ‘v B ( vy a _ ’ R
Q L o E) | '
ERIC
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. Bare ground herblcldesf

In qeneral,

these herb1c1des klll all
vegetatlon treated but not on contact

Th*‘herblq}d§ after being sprayed -~
evenly on the soil," 1s ahsorbed by the roots and translocated- throughout
. the plant.

The time lapse between treatment and control of vegetatlon depends

on s01l type, ra1nfall plant species and rate of appllcatlon. Bare ground '
i

Care{ must

\herblcldes can remain act1ve in the soil for a year or more.
be- exereased to apply these herb1c1des only in areas where: res1dues will

nom-create a problem; for example, where»replantlng is not a problem.
, ) 3

. .
©

Combined herb1c1des:\‘In some instapces hérbicides from two or more

. ] p . ' . . & -
-of the above groups are combined resulting in an application that shows the

“advantages of both groups. When a ch

. 4 ' .:. .
ical mower -and a bare ground herbicide

are.combined, immediate results are.obseryéd and oontgolkmay 1ast'through
- two growing seasons. . '

-

4 _

. ‘/w " ;
Plant, Growth Regulator ‘ oo o g .

A vegetation cover is sometimes needed where mowing is not practical. L

A s A
In some of: these places, you can use growth regulators to lew down plant v
growth. Because they'generally d pot creatk bare ground
'prdblem;

eroslon is not a
Use of these chemical may cause’

n' 1ncrease in unde51rable plants,
however, because/not all plants are equally susceptlble to them.

- ST e
i . . .
. : v o e, ;", ]
4 i . ) r ~ .- . . . . c .
v > .
.
.

O
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HERBIC]
APPLICATION
'I" . ", ,‘ 1 .

¢

e [
-equlpment. In ground appl;catlons, the appllcator may r1de on motorlzed
'equlpment or may walk A1r app11catlon s1gn1f1es use’ of aircraft, e1ther

' hellcopter or’flxed—w1n alrplane.'
: ; '

B - L N
I B

; Ground;AppliedfSroadéaﬁt,and.Sgotkhpélication",:'

'./ e
[

; ; .
' ThlS usually ref"

1_oluage treatment

"appllcatl . Systemlc herb1c1des applled

the leave ans then translocated to othe

‘1nclud1hg grow1ng’p01nts above and below the ground 1 e.;'shoots and root&.'f

The herb1c1de then(adversely afftcts plant growth-procesees and the plant may
target plants }i

lbg 1nﬂured 05 kllled “Usually! better control is aChleved w
are fully lgafed out and grOW1ng welhd under adequate s01l m01stuve condltlpns.
VFollage tre\!mght may- beaaccompllshed bv uslng h1gh Jolume, complete coverage jf

-

spraying or by u91ng low~volume“app11catlon where«complete follage wettlng “Jf
is not obtained. ., & - ?”f7?7'\\,~’ﬁ ‘_ . ,«I-jx't,\7:5 : :

'\ 7o ‘ g Y : : .
Spraylng utlllty rlghts-of—way wit 1gh volume cﬂbund equlpment may .

requlre)up to 200 to 5C0 gallons ostpray per acre where brush: 1s dense;#, '.;

In~contrast to ‘mist b30wer or air app11Cat10n, the. herb1c1de concentratlon éf
: 2

low, but generally the—rat of herb1c1de per acre is fa1rly constant whether ,f

N

A @
applied in high or low volume sprays. : : -

» e .
. - . . - LN .
Broadcast basal treatment: This broadcast application usually is

made after m/st folxage hae dropped” off. The spray, often us1ng‘01r as the -

1

.

herb1c1de carrier, as concentrated at the base . of woody plants w%th some
coverage of upper*parts The%herb1c1de is absofggd,dlrectly through the
bark and also by the roéts if the- spray gets 1nto the soil. Sometimes

e - ‘. ,: 1.1. S oo ’ ;

‘o




» . . FEE . Lo . .
' v 7 - : . . [ C N
) i = st . D ' . .
. . N o - . . i

[N

' mod1f1ed basal treatment is ~made when woody brush 1s 1n oartlal or L .
Basal bark”treatment- Th1s 1sﬁslmllar to. broadcast basal treatment

S .
] and.refers to spot treatment of 1Q§§v1dualltrees or, brush clumps, applylng.

h spray to the lower or” base 12 to 15 1nches and espec1ally to the root collar

3 area: and exposedfroots._ then fuel»oll 1s used as a carr1er of the hérb1c1de

“4

and 1n}uq< ‘to grasses and other low growing plaﬁts can occur when d1rect1y

sprayedi: Appllfatlén can be made at any tlme of the year, thus, greatly 2 E o
+ -

' extendlng the appllcatlon season. lsb thls control method mlnlmlzes the S

follagt“brown-out"'whlch often characterlzes summer follage treatment

et Lt - L S

0 . . . cT -
g T - ,_,. .

Cut surface treatment~: Stump treatment con51sts of Spraylng or. ting

'-the cut surfacesxof freshly cut stumps and stubs, espeq1ally the camblal area’
Just'lnslde the bark. uAlso the bark r§ sprayed down to the ground. Normally,

the entlre stumps or’ stubs are treated Sprout1ng ise prevented and the-stump

dles. T .\_.-ﬂ'. ' 4

A rd . 0 .« . . .

o .
. Glrdle or frlll treatmenta Employs a ' means of cutt1ng into the bark

(usixg an axe or other sharp 1mplement) and then apply1ng the her%icide to the -

t é  ce areas. A single hack glrdle (or frlll) or overlapplng axe cuts sprayed

’or<pa1nted with herb1c1de solutlon gets the herb1c1de d1rectly 1nto the

~active transport system of - the tree, result1ng in 1njury and klll.
. . : o BN
Injectlon uses spe€1al tree 1njectlon equlpment to apply herb1c1de

,

solutlon in a-measured amount ‘as the bark is cut through._ Usually, ‘one to
’ L]
two m1 lllltere of solutlon are 1n3ected at 1ntervals of one to three 1nches

l

around the tree trunk Thas can be done at any‘season of the year.: The

effect iz the, same as wlth glrdllng or frllllng. .
. ~ \ u. . : ) ' . 3 )
Wound dress1ng is necessary 1n;some s1tuatlbns.1 After pruning, larger

b
‘cuts may be spraved or- pa1nted‘h1th a protective materlal to prevent rott1ng

.

bf the wood and to promote heallngs - Some prcducts conta1n a growth 1nh1b1tor
, .

to reduce sprouting. - Most small chgs, if properly made, w111 heal naturally.

y .

Pellet and granule applicatdonf erbécides formulated-as dry-granules

or pellets are applled by hand by hand-cperated spreadersk and’ by large
mechanized ébulpment._ ApplIcatron is made on the ground under trees “brush.

and weeds, to'be controlled. Elther overall broadcast or spot treatment can

v

be done. Herb1c1d31 actlon 1swv1a root uptake.’ 'Such action obv1ously ;s.f'

ERIC
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debendent on the herbicide getfing to the roots through leaching. by rain

or irrigation. App%i;:}&on ¢an be made at any.time of year except.when .

the soriyis frozen frozén soil, surface runoff may be aggravated whlcﬂ;J

can lead to off target area injury problems.

N

Aerial Application

T - Aerial application of herbicides to utility rights-of-way is a highly
specialized technique In most areas helicopters are used because they‘are
more’ maneuverable, achieve slower speeds for netter appllcations, and need
less 1and1ng space than do f1xed—wxng planes. In some sltuatlons,’erEdf
'w1ng alrplanes are’used; for example, in treating extensiye areas quickly
such as rangeland or industrial sites. TBe length of spray boom in rélation

“to the'rotor or wingspread and the inclination of the nozzles are determining

factors ‘in properly targeting the spray and in lessening spray dri&ﬁ.

Althougn aerial spraying. is largely a broadcast method of applying
;;herbicides, it can be somewhat selective. Accurate sprJQ_placement or targeting
can leave buffer StrlpS at road crossings and around water areas, can s1de

trim encroachlnq trees on right- of-wax’edges, and can leave an understory of
Ldeslrable vegetatlon underneath a treated overstory of dense brush or trees

Ay

™Application TechnigpetSummary

Application techniques are many and varied. " In making an application, it

is vitdl to 'know what one is doing and why. Some important considerations are
. . . . 3 L

v

the following:

. ’ - : : '
1. Bead@ unﬁgrstand and follow label directions and prec¢autions. These are

primary prerequisites to effective and safe use of herbicides.

r-

L4

2. Inspect scheduled treatment areas prior to treatment to ascertain.possible

'
hazards of runoff or drift. Do not apply herbicides in areas near

sensitive crops or other valuable plants unless there is no danger from

o /

drift-or runoff.

13
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- 3. Use the best application‘technique for each situation. ‘ .1\\\\ .
« 1 ] l- ..
4. Be sure equipment is functlonlng properxy S -

5.  Calibrate equipment carefully so that .the appllcator knows what

volume is be1ng app11ed o n_ : o B

6. Appllcatlon must: be Ilmlted to targen areas. This implies adequate
control of spray drift and s01l surface runoff. Special care:is ’
required to keep herblcldes from gett1ng 1nto streams and ponds,

especially where,there is poss1b111ty that the water will.be used for .

irrigation or drinking. o

7. =Good technlques and su1tabie equ1pment are avallable for proper
J
: application of herblcldes. The human element often is a variable -
. S

factor. ‘When in doubt conoerning the safety and/or propriety of an

application%don't make it. . g ;
.«\\\ - (. N
I, ‘ / “
B § * *
. .
] -
. \ R
o L
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. . APBLICATION EQUIPMENT

e '

. Herb1c1des are applie& by a wide Varieéy_of equipment from the
ground “and the air. It 1s eroruapt tha® spray equipment be thoroughly
checked before the spray operation beg ns. Sprayer tanks should ‘be

cleaned out, motors checked and hoses and fittings ‘checked for leaks.

Safety precautions in’ accordance with' OSHA regulations shall be

]

followed. When operating dusters, ‘spreaders,. and other pest1c1de
application equipment, respiratorS‘may be - required. See your OSHA Manual. “X
v

‘1 All spray operators shall receive instruction in vegetation 1dent1f1ca—

»"
tion, safety precautions and maintenance of equipment. [ . ) ’ ' f

'
- ; : . .
' - .. o . .6

" Ground Equipment s ; . . .

Hydraulic sprayers . Hydraulic sprayers ‘are either power operated or

Y
y

i

manually operated by a hand pump.

Power—operated hydraulic sprayers have spray tank capac15}g§_that
range from 50. gallons to l 000 gallons. The pumps on these sprayers w1ll
deliver from 7 gallons. per minute to 60 gallons per minute. By means of a
pressure,regulator, the pressure can. be‘n@gulated from 25 pounds per. square
inch to 800 pounds per square inch, depending‘on the size of *the pump.

These sprayers are_ used for foliage treatment,. basal bark treatment and for-

)

total or nonselective vegetation control.

'

Manually operated hydraulic sprayers -are usually eguipped with from
3 to 5 gallon tanks and/pressure is applied to the tank by means-of a
manually.operated hand pump. These sprayers are normally used for basal

bark treatment, but they could be used for other methods of application.

Leaks in hydraulic sprayers should be repaired immediately and care

should be exercised to'avoid spills. After a hydraulic sprayer has been

ERIC
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used for a herbicide application, it should never be used ta apply. . a
insecticides or fung1c1des/on vegetatlonﬂ ) i . ' .

M1st b\bwersrﬂ-Two types of pmist. blowerg are used for herb1c1des. R

One 1s a large capac1ty m1st blower mounted on a truck or other su1table

transportatlon eqplpment. The second type is a backpack model carried

by ‘a person which has a small gasollne motor to propel tif mist. = ¢ ,}

when us1ng‘é/m1st blower, extreme care should be exerc1sed as the

v

part1cles are f1ne and subject to drift.: Mist blowers can be used for

\follage treatment and basal bark treatment.

Injectors.. There are two types of tree 1njectors most commonly used.
The fLrst type is a long, hollow-handled 1n3ector. The hollow handle conta1ns
the chemical, and when the 1n3ector is thrown ‘into the tree stem, a prec1se
amount is injected into the cut by operating the pump handle. Some models

vlnject a precise amount of chemical on impact. automatlcally. - . K

B

_The second type of 1n3ector is known as the hypo-hatchet tree 1n3ector.
Th1s is a hatchet type that automatically 1n%ects a measured amount of
" chemical in the cut on 1mpact._ The Chemlcalils carrled in a one quart con-

A h conveys the chemlcal from the

tainer worn on the operator's belt.

container to the hatchet injector,
l/‘ i
Dry spreaders and/ dusters: Most fertlrlzer spreaders can be used

for applyiné dry herbicides. The broadcast type with a canvas bag or
metal hopper is the most common. The size of open1ng can be adjusted for
different rates of applicatién,g For large areas, a-farm,type feftlllzer_

spreader.is used. : , o
.. ‘ . .
; N T

Dusters come in marious types and slzes. Manufacturer's recommendations
should be foliowed. Some models of the backpack mist blower can also be

used as a duster. OSHA regulations should be consulted for the wearing of

goggles and/or respirators. o

Aerosols: RAerosols are used for applying tree paints'which may or

may not contain growth regulatdrs; hqwever, some herbicides are‘packaged in

aerosol containers. ) ”}

g | Ty T ' ’,' L | . | o

»
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Rerial Equipment o ‘ Lv) o _ . ,_ F e
. <
* . . Aerial eé_}pment consists of. under-w1ng booms and\electrlc drlven
pumd% These are carried on both flxed-w1ng planes and’ hellcopters. _Y =

Thls equlpment is furnished by the owners of the a1rtraft and should be

callbrated prior to use. v

.

. C . . . . . -
Helicopters also spread pellets by using special equipment especially: .

designed for this purpose. J oo R . .
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,FACTORS‘AFFE’C‘T;"NG:_CH'EMICA*L'
WEED CONTROL - .

o . All plants go through the ﬁgﬁiqwing fonr:stages of_growth;
¢ - E .

S Ly ‘ ey
J seedling, / ) 4

.

e vegetat1ve,‘ ,

L) .
‘o bud-and flowerlng, and

e maturity. © \; - o
’) Chemlcals‘whlch control plants react dlfferently in different plant
& spec1es. Th&lreactlons can be generally categorlzed depend1ng on the type.of
plant and thewstage of growth the plant is 1n. For the purpose -of this
d1scusslon, plants are divided 1nto two large groups, herbaceous (have soft and
‘succulent t;ssueﬁ and woody. The herbaceous pignts are further divided ‘into /-

the following groups: annuals, b1enn1als\9nd rennials.

. Herbaceous Plants o

Y

‘Annuals: Annuals last-only one year or one. growing season.gy

through four growth stages_ dur1ng this tine.: ’ _ . N

. ]

" The seedllngistage of growth is the same for @annual, blennlal, and

perenn1al plants. They are all started from seed. The plants are small and

tender, so Jless energy-is required’for.control at this state of growth than
A ) 4 . N ~ .

_at any other stagﬂ This is true/whether mechanical’o chemical,controlvis

used. Herb1c1des with foliar a d/or soil act1v1ty e commonly used at this
g

, v

stage.

- ( ya .
/ -

goes into the productlon of stems, leaves and roots. Control at th1s stage 4

R

of growth. Cultlvatlon, mow1ng, and poste ergence herb1c1des prov1de ' }

effective control. 8 b

' o ’ . \
. . \ ]

.




f&gWhen a plant changes from the vegetatlve to the flowerlngistage of,

growth, most of its energy goes into the production of seed As plants . ]'_

’

.reach‘this morq\matpre\stage, they are usually muCh harder_to control.by.

" ,either mechanical or chemical methods. o T .
[l - _‘,' . e,

Maturltygand seed set of annuals completes the 11fe cyele. ‘Chemical

A
control is usually not effedglveé?t th1s stage s1nce there 1s little or no_

- movement of materlals in the plant.’  Once the seeds are mature, ne1ther
: ! 3

mechanical’nor chemical controls usually harm them.

’ . .
4 Q " / -
k 100" _' \ v -
. -. “
TERCENT ¥
) ~"CONTROL \\\\ ¢
504 I\ \ o : ’
° Y » ‘ . ‘ ‘ : \ i - ’

SEEDLINC VIGETATI\E FLOVFRING MATURE . '

"stage when herbic1de anplied

.
<

e FEEEN : : . . gV ~,

Biennials Brennlals go through the same stages as annuals but they

take two years. ~The seedllng and vegetatave stages of growth occur the _first

year and the floweran, Qgrseed productlon the second year. Control is
i

]
'

" usual vy easier during the seedllng stage. " " ) : ,.;,~~ el e

e - . B \r e - I
[ " ’ . i
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Pgrennials:‘-Perennial‘plants coritinue to live . year to year ,
and pass through the growth stages each year. ) - — .

v - N . .o A A 7 -
: F I . Lo % . . ] w“ :
R ' . . N . . s - . .
A The 'seedling stage fof growth is the-same as’ for an .annual or biennial. . *

o . - core S R
When the plant is small, part of the energy used 'to produce stems and

'leaves_oomes from energy.storgd in the underground roots ‘and stems.‘ As '
B . , A . . ’ r a -
the plant grows, and reaches the vegetative stage, more energy Is produced 3;

in the plant leaves.n Some of this is .bved to the underground parts for

growth and storage. Herb1c1des provi e some control at” th1s stage.
At the bud and flowerlng stags.

e plant S “energy goes into ‘the. produgplon

of flowers and seeds. Food storage 1n the rootf beg1ns dur1ng these stages~*. "

and. contanues through mat‘glty., Chemlcal control is'more effectlve at the-»
e
bud stage (just before floweringd. ce ‘ o ; ,;/”’/ '
N . . . _ B .

o~

' _Only the above-ground portions'of mature perennials die each Year."The

°

underground roots and stems remain alive through the’ winter- and send up new

plant growth the next spr1ng. Chemlc control is usually 1neffect1ve at this

con

¥ . . .
. 7 W

stage. : s . o

,
E
.
*

.

¢  VEED COLTRCL (PERENNTALS)
>, ‘ | )
100- SR -, <
» L - . ’ i 1 . " - [
?ERCENT . ‘¢ - S
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50 Ny

-
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Woody Plants

R -~

Woody plants go. tfaarou‘éfh the same. fourogrewth stages as other perennlal

plants They do npt die back to the**ground duping the- w1nter, but many.

&

\( ‘
at an tl}e, but contwol is eas1est \ghen Ithe plants? are small. Fdllar

- )

treatments cah be used at any t1me when *.he woody plants have actively"

functl_onlng leaves. They usu‘ally work best when the leaved are young.

' A "! < .. 3

[N

v
)

. Zon
.klnds lose their follage» Woody plants can be controlled w1th herblcldes }

v
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' 'soil surface. The plant will grow

: ion'does,not reach the growing‘

.

S e '~ i i ‘ ‘ ~ ) ‘
” ) . - 17 . .
- . ’..6 . - g -
. ~.. 77 T g R
- - . ' )
* e v < ' é -, .
~ ) ~.. A o * - ) . .
i . s, : - . ' o
.Y . F::-. . i B ".,‘ . 4 _v'- ,'
. (_FACTORS AFFECTIN ,
2 A./ﬁ..PLICATI' v

. N . \
e

Location of Growth Points. _ . _
I - .-\, " . "'. f’» ‘ l., ) ) o
Grass: ' The groéwing point of agseedling grass is protected below the
ack if the contdct herbicide or. cultiva-

oint. 'Creeping_perennial,grasses may h 'e,'

buds below the soil surface: o o ' B .

Broadleaf: Seedling broad eaf weeds have an’ exposed grow1ng polnt

‘at the tbp-of the young plant. They also have grow1ng points in t?e leaf

ax1ls._ erb1c1des and cultlva ion can reac these polnts easily. The .

a4 v

" with narrow vertical leave

’recommended.on the label,

‘base or roots. . ) ' '/. : ~

;into'a'léaf}; A leaf wit

establish d perenn1al broadlea plant is hard to.control because of. the many

buds on the creeping roots and stems. o ". ' -

. Woody: Many'woody plants, either cut or mncut, will sprout from the

-

. Broadle lants tend to hold the spray If

Leaf shapeE Herbicid

t to 1ncrease-spray retention.
. .0 ‘ - '
Wall and cuticle: THe herbicide must penetrate the leaf surface of

AN

ax and cutrcle affect the. entrance of a herb1c1de

the weeds. Thickness- of
a th1n tuticle allows the spray solutlon good

LY

Mcontact w1th the leaf suyface under the wax layer. On a leaf w1th a th1ck

‘ and cut1cle are th1nner on young plants., This 1s another reason for

: apply1ng herb1c1des at he early growth stage. . ) -{’1'” !

olutlon tends to stand up in. droplets. JThe ‘wax &.

waxy surface, the spray

-~

N



+

= N . . e i A
. o ® , . S
Hairs: Hairs on the leaf surface end to keep the spray solution v
- from entering. The droplets stand up o the hairs and do not contact '

n oo

the leaf surface.. Seedllng weeds Usually“have fewer and shorter hairs. .

This is another reason for: edrly control. ~ N ) ——
P . . o . e .. @ e
N ! . ’ ‘e ' ' ¢ LI ° ‘
, . .

RN

- ¢ ;
) . y . ,

Species _ o ‘ :

By

IR

Species vary in growth habits -an
r , o

Size- v R . .

K\ Seedllng weeds are eas1er to cf trol than EStabllshed weeds. ‘Smallert

plants ;- regardless of the1r stage of growth, are usually eas1er to control

. N B

than larger plants. . o )

~
N
e >
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B .
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Herbicide 'Characterlstl‘c-s o o - 3 :

Soil Particle Tle-up " One. of the properties of herbic1des is magnetlsm.\

Some are rot magnetlc at all, others have strong'ﬁegnetlsm.' Those wlttht
a magnetlc charge move down Ehrough the s011 qulckly. Othefé%1w1th pos1t1ve

magnetlc charges, tend tb t1e—up on the negatlve charge s1tes of - s011

A - . T~ "_- ’
particjles. o _ _ P T /. S o
& B o J e _ S ;

e Leachlng Leaching 1s related’ °herb1c1de character1st1cs and soil ©

-

factors. Herb1c1des and s011s v;ry from nonleachable to completely leachable.

) . . > . " . .
. i .
M -

Pers1stence of a herb1c1de in the s011 depends on - .

v

f\.
\ herbicide char

S Perslstence.
teristics, rate of app11cat10n, soil texture, organ1c matter,
_preQ&pitationj,temper ture, and surface flow. ‘Herb1c1des can: (1) rema1n
-&oncentrated‘atrthe sEXI surfack; (2) partially 1each (dfiuting effect) ;.

or (3) move through the soil in a. front, allowing new weeds to grow above.
_ : ‘ - . , BT

. . . .
. . .

. ’ . . s ) .
© Soil T | _v C - o - o -‘ . <’ - o ~. ’.,
Two fa&tors affect the movement of he}b1c1des that are applied to the .?h :
‘§oii {1) Esii tex ure——how much sand silt, and clay the s011 conta1ns, j///
and - (2) [organlc ter in the- soll.3 . T ; . - '.' l._;.

-

Texture: Sand is coarse and does not have many chaé§e s1tes. The magnet;;

: %
. like part1c1es and herb1c1de molecules move down throug the soil. The
herb1c1de part;cie~moyes*past the’ sand surface. %t_does;not tie-up.. ' V“\
* . Silt has more siteg tham sanfl, but_fewer than clay and opganic matter..
< ’

Clay is f1ne and has many charge s1tes. The pos1t1vely charged :
herb1c1de partlcle f1ts into the negatlvely charged slots on- the clay partlcle.

It is t1edagggand-w1ll not continue moV1ng through_the soil. -
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Organic matter: /9an1c matter ha

1 manx}more'pegatlve charge sapes

-
Not\only herblclde'partfcles, bt
also partlcles of other materlals sucH‘a

§jte%en1gs dlum calcyum 'and
A ammonia are tied yp on the organlc matter

=
‘~than even the f1nest soil parthles.
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801l-applled herb1q1des ‘must be in m01st s011 to be taken up by plant,

roots.‘ ThlS requires wate?'ln the form of prec1p1tatlon or irrigation: .

~ ) . . .

. ' ' . - B - o * » . . .o
v o < TN~ L .. e : SN . D
Temperature TN : L, ‘ . .

— S ; ST . N

.'Precipiﬁation ; B s

'3decrease~

e

AR Temperature generally does.not affect weed control results.v It may,

however, affect the amoqnt of t1me requlred f0r the herbicide. to do 1ts ]

jOb As temperature dncreases, the herb1c1de may work more qulckly In
very cold weather, actlon of the herb1c1de may be slowed. -—-.;_
'_;w ., ) ‘. s A . :~ . - .7 . ’ . . ‘e . . :”/ ““lﬂi - o ‘ .
ot _ - \ ! v o S T . )
Hum1d1ty » * N o _"'f S S

<A fol;ar—applied herb1c1de w11f enter the leaf more ea511y and rapldly

. \.I,

at high: humldlty than at low hum1d1ty.= At h1gh humldlty, the leaf is more

tender and"hgg a thlhner 1ayer of wax and cut1c1e
: S

¢ - s
. i

: - - 21 - o 3
e / .. . /\
' { \ ' -5 ‘o )
¢’ » . n.«- ’
> ! ' = b & : ' Te
: ‘o - i )
- ’ - - .
. . v Y \‘. T, * R *
. } v [ o
A . N ; -
o STV . . ‘
) . S N ‘; . 2 - - . L
< . .+  WEATHBER" FACTORS AFFECTING, .
J ' ewhEMTCAL WEED CONJROL ¢ o
. 1t‘ _p‘ ’ ° T .' - v. . N : ‘ ‘ ' T
a T A T o X . < . - ‘." ﬂpﬁ N ro o ‘) . ) - -
Soil™Moisture i U s o T . B
< R P e ”\,- ’ .. T, . ' . c

- If ra1nfa11 occurs soon,after a follar app11ed herb1c1de treatment, it may

Ae

r

ffect1veness. Raln 1ncreases s011 m01sture so s011—app11ed\

,cherb1c1 s can,be more read11y absorbed by the weeds._ But too much’ ra1n'

espec1a11y true if the soil surface ‘is packed or sloplng.

.may méVe tﬁ% herb1c1de too deep, past thev/pne where the weeds are. A hard .

rain may move surface—applled herb1c1des out of. the.target area. Thls is

< 1 .« e . . «

. "/ ) . . X ; -
g-- c/‘? - ' ',’~.’7 “ - . - i

: ¢ - %

Time 6f'Year.' L » B = _ . .: .

. with a fall app11catlon of an herb1c1de, the, target plant must survive

n Rl

three stresses-



° , L= 22 - \
. \ \

1. the effects of the herbicide4 _ -ﬂ i . .

2. the effects of winter, and ' *

"3. the heavy demand for nhxrifnts caused by the rap1d growth- perlod

in thg, spring. : : R

Fall treatments also may be safer for the env1ronment because many

crops and other des1rable plants have completed the1 growth.

.
4

Perennial weeds that have regrown after bei ontroclled by chemical or

mechanical methods should be treated in the fall. At. that time,:herbicides‘
reach underground plant parts through the natural translocation activity of .

/S :
the'plant . Before the f1rst7kllllng frost, nutr1ents move from the above-

.

ground parts of the' plants to be stored over winter in the underground parts.

Underground parts must be _killed to control thesg weeds..

Winteriannuals_also can be more eas1ly.controlled by a fallwappricationj

‘of herh;cide, because they are seedlings at that time.

. “
,

Wind . o .

- “Wind can also affect the plant. A hot, dry wind will cause:

P

® the open1ngs on theplant surface . to close,

e the leaf surface to become th1cker, and .

® the wax layer to harden. S - : » .
. These factors make it harder for. herbicides. to penetrate_the leaves.

’
-
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SELbﬁHELP,QUESTIONS

¢

ow that’ you havestudied the section, answer these questions. Write the
answgrs with pencil without referring back to the'text. .When you are satisfied\
witlf your written answers, see if they are correct by checking them in the text.’
Erglse your answer and write in the correct answer if your first answer is wrong.
R | . IO - v
1. \Why should pests along a right-of-way be controlled?

V . : - .
’ . T

- ’
. 2 . y) ~ .
2.  What information should be wbtained in planning pest control along a row?

3. what are'the’three‘types of plants that may be weeds along a row? )
4. How can translocated herbicides be applied? '

[

5. Are contact herbicides usually selective or nonselective?

6. Are grasses or broadleafed plants usually controlled w1th phenoxy
type herl.':1c1des’>

¢

7. How long.do bare ground herbicides remain active in the soil? ) .
. - . . .

8. How many gallons of spray per acre should be applied to dense brush?

’ ) . - o

9. What is meant by a "basal bark:treatment” of herbicide? -
. . & - u ' . :

10. When can 1nject10n applications of herbicides be made?

11, How can pellet or granular formplatlons of herb1c1des be aprl£d°

* B .

. S : ‘ \
12. wWhy are helicopters rather than fixed-wing airplanes usually used
to apply herbicides to ROW? .
/ _ ' - -
<o . . < . - ) - j

13. Where can you find informtion'oh safety precautions on the use of herbicides?

14. wﬁat is a commonKDEe for manually oﬁerated hydrelic sprayers?

e

23
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15. Why are mist blowers especially subject to drift?

16. What are the four stages of plant growth?

TN
v i

¢

17. Wwhat stage of growth of annual weeds is most.sensitive to herbicides? ‘
Y.

18." What, stage ofgrowth of perennial plants is most sensitive to herbicidés?

19. Where is the'growing_point of grasses located?

20. How does a waxy‘cuticle of a leaf affect the spray solution of a herbicide?

v

-

21. Do sandy soils tie-up soil herbicides? ' l

¢

s

. . E . .
22. Should soils be moist or dry when soil herbicides are applied?

o

23. What effect does a hard rain have on surface ;;Elied soil herbicides?

~ . . ’

24. - Why are fall-applied herbicides desirable for control of perennial weeds?

'

25. How does wind affect herbicide action?

\ ; y ’ ‘ -
. ’ ) . ; s \ . . .- .
v N \ . . ' ’ ’ - ’ ' \l
/ + : )




INSECT AND FUNGUS
CONTROL '

~
N

Ve . E .
" At one time the primary goal of the ROW vegetatlon manager was to main-

tain a grassy swath free from broadleafed weeds, brush, ‘and trees. with
’todays environmental concern, managersvare riow allowing many plant species, such

as Wlld flowers and low-growing shrubs, to encroach on the ROW. .In many

rnamental plants are even planted on the ROW espec1ally around
—
substations and storage yards. '

1nstances,

These new developments added to 1tems ‘such as treat1ng poles for. 1nsects

‘and fungus make 1t necessary that the ROW pest control appllcator have bas1c

g W , X v
knowledge of these act;thles.;f;‘-?u - PR o g
I L .

wowd L

ST s A

destrcy ornamental plants. Insects:

Inse;:ts can %everé%y ea‘am@ or’
~damage plants in many\ éysr—by defoliatlng branches, by suck1ng the llfe-giving

sap, or by boring and i vad1ng the bark and wood.

ify an insect.problem, it is\necessary to p riodically

To effectively iden

1nspect ornamentals for inse ts and signs of the1r damage. In order to-

select a chem1calfto control these pests, it 1s.necessary tq;determlne how

the insect should be attacked. Symptoms of 1nsect problems are usually placed

[}

- " 2
. .9

in four broad categories: . ' '
- \e

.

Chew1ng Insects >

" The presence of chew1ng insects 1is often apparent from an observatlon of

-

a plant's leaves.. Leaves. wh1ch are skeletonlzed between the veins, or which

have portions’of the: normal leaf or needles missing or complete defoliation of

the plant %fe signs of the work of chew1ng 1nsects. Most llkely, th1s

[}

]ERJ(j @;\‘ ,/ , '::3&‘ . - :3() ‘ “‘ , | o P
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Sucking Insects

or, scales.
e, 0T

R o L =26~ . . AR _‘ : -
‘.\‘ . k . e . -

damage will occur in the spring and early ‘summer. ' ; . »

¢

The presence of honey dew or sooty mold on leaf surfaces is a sign

" of the presence of aphids or plant lice—one of the sucking insects. A.

crusty, scaly appearance of an ornamental.plant limb should be examined.

"Many times limbs will be ¢tompletely encrusted with scale insects,»which are

:sucking insects that spend most of their.lives under their- protective shells

Boring Insects

. The presence of boring insects is usually denoted by a general decrease

in ‘plant vigor.. A borer problem can be better 1dent1f1ed by ev1dence of

borer hole$ in the affected plant stem. Often a woody frass or , "sawdust"
appearance will occﬁr'in conjunction with the bere holes. Plants in poor health

. ¢ ‘ " ! s s ¥ °
or under some form of stress will attract borlng"lnsectg. . , ™
. . . o . Y . :

Soil Insects ' e PR e -
- : oot . '

A general decrease in a plant's vigor, ‘evident by yellowing leaves, ' =~
poor}qrowth or dying branchesh7could.be symptomatic of a soil'inséct,problem:

Lawns, row crops or even wild grasses are’'often attacked by insects 1i;a’g ‘
in the,soil. . o ; ,' . ' “

When a!vegetatlon problem has been 1dent1f1ed .as' caused by an insect

infestation, 1t will be necessary to determ1ne an approved control technlque.

The kind of insect causing the problem should be ldentlfled or at least an

inspection of the vegetation should indicate how the insect is feeding. 4

'From this inspection, a control method can be planned. If the insect is a‘new

- one, the county Céoperative Extens1on Office in your county can offer adv1ce

P33
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and recommendations.
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Fungus in Structures

~

Wood structures, 5uch as ut'lity poles,”guard and sign posts, bridge

v

f

structures, are exposed/éo infestation by wood- destroyingjﬁungus. Usually
wood 1 pole beams and structures have been initiallgwtreated with chemicals

to prevent fungus invasion but after various lengths of time the initial

a

treatments will lose. their effectiveness and the wood must be retreated

»

usually in place. Treataﬁnt may consist of an external application of weod-_
preserv1ng chemicals paying particular attention to the area from groundline

“to l4 inches below groundline. At this locat:zn moisture and temperature. are

optimum for fungus development .Since tbese emicals are often very toxic,

'extreme careumust be exerc1sed in" the application follow1ng the manufacturers
¢ -
d1rections in detail.

.‘_ 4

Fung§§ in Ornamentals . ﬁ?" ' .

Fungus contro on‘trees and ornamental shrubs is a- common part of a\
ground maintenanpe rogram. The principal attempt of a grounds maintenance
program is to prevenp fungus problems by proper vegetation management techniques
and applications of chemicals that prevent or innibit fungus growth.. However,
when a plant is determined to have a fungus infection, the proper chemical- and‘
application technique must be dec1ded upon .: Here again, the Copperative ‘
Extension‘SerVice is in a pos1tion to advise you as to the kinds ofuchemicals to
be applied and the proper time_to apply, them.

. . W “
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o ' MANAGING:)AQUA'TIC PLANTS
Aquatic weeds are plants that interfere with the ﬁse or performanfe
of water areas. They may :

e make the area less attractive,

Y
~ . . . o

‘ interfe{e with recreation, ' N
- . " v

e obstruct the flow of water in ditches _— ) _ )

or canals, and o
. . N 14

S, _ ,
e harbor insects or rodents. -
.i_'. . . - . -~ { . . Y
. . . W,

The first step in control is to identify tPe'Qeneral problem. Then you

‘must identify the . specﬁflc species to be controlled. Cooperatlve Extens1on

Serv1ce person el, written mater1a1 and herb1c1de manufacturer's representat1Ves

can help you. “ - ) 4 . s _ R
y . . SV L oy NS
The basic approaches to'aquatic weed control are: - . »
i : . . : . 7 . ' T <
e design and construction of the water area, ¢
e operation andmaintenance,, ; . o

e mechanical centrol, and
e chemical control. A ) ' ' '

)

\ o, . . ) . : . . ] .
' The best. control.method is that which gives sure, effective weed control ,

A

_apsing the least harm to other parts df the environment. The use of

herbicides to control weeds in water areas is often. very effective. Use thé

herblclde as. the label d1rects. / : .
weed probiem, you must consider the biological

.\ N . /
: ,
B . R
:

As .you analyze any aquatlc

and water use aspects.

ERIC
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1. Identlfy the problem spec1es.

2. cies present. X
3. Determine the de sity and stage of growth of the weeds and how
ver. R _
4. what species of fish are present.
) . &7;7& .
- ' Cedy Y
\ ‘ » . .~.,\)- ’ ' o .
e, - WATER USE ASPECTS ~ o . ‘
Av \o \ . . “
e » y / . ) {

1. Know the uses of the ,water in the treatment area.
2. Find out how long the. water can be quarantined from each use.

3. Know how much water leaves the treatment area and what it w1ll bé used for.

v . ‘«\ .
. ) ] . . . R
. g R

~ » - . ../—7
s ’ LR,
.’" o . e L ... ( .
. & ;
. ‘ 2\ , . 2!
- .
. .
‘ b
.
. A
—~ .
)
-~ - h -
.
.
.
4 ’ .
© 1.‘
( » N
? .
S 1
N
A 8
j ) ~
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cla SOURCES OF "INJURY S

'

o : , AT O NONTARGET ORGANISMS

\
- -
»

M
N P

v, @ st

. Nontarget plants or anlmals,(elther in 8he treated.area or adfacent to"
it, can be 1n3ured in several ways by pest1c1de appllcatlon.‘ Proper choice
“of’ pest1c1de formulatlons, application equlpment or technlque of application
can reduce or eliminatetthis-inj?ry Certaln,organlsms are highly. susceptable
to both’ spray drift and volatrllty and extreme cautlon must be exerc1sed\

when spraying in thelr ‘proximity. The follow1ng paragraph llSt some of -the
' o - - : . . - ‘. . '
common causes of injury. ) oy :

. S C : P ;

]

w oo . ' “DRIFT - e ,

: N : Y R U

\
’

. Drift of pesticide sprays is the actual movement of small droplets
s

or part1cles of the spray solutlon or pesticide dust at the time of appllcatlon.
Small droplets drift farther than large droplets, so spray dr1ft can be

reduced by using equipment or techniques whlchvproduce'partlcles wh1ch.are’

less likely to drlft.

To reduce the chances for drift: S i . -

‘ ‘ <N

) Use‘?he lowest practical pressﬁre.

‘@ Leave an untreated edge.
Angle nozzles toward the ground sllghtly ‘behind the d1rectlon ‘of travel

Use. nozzles w1th‘the largest pract1cal openlngs.

'Operate'at low-speed.. - S

[ J
’
-~
¢

Spray when the w1nd is 1ow. : : N

-
Consider drlft control add1t1ves.

O

ERIC
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v kUN‘OFi‘—LEACHINé.
) Rund%f"leachiﬁg, which is exblained eas¥ier in this~tfaining manual,
is oftengthe cause of 1n3ury to nontarget organmsms; 'Persagteﬁt herbicides,
which are 1mproper1y'app11ed appgled before a hard rain storm or applied on
a steep slope,; are often carrled #ut of the iﬁrget area and cause damage

when taken up by nontarget plant.materlal. - _ v
‘f‘ L T
. ' -
.l , - -
. ' o - « ) . X
’ , i +
N - .
K - ¢ - "i'.~ S . ‘ AR
21 S H \m REERNA S sl -
- p ’ T N
M s . -
- X \' - hY
I: . >
.
R N 3 = '
.
. t
\ ?
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"ENVIRONMENTAL _ C

S \QC,QNSI,DER'ATIONS

Env1ronmenta1 awarness has made the public more critical of rlght—of-

way pest control. - When objectlons are ralsed, the app11cator must be -

prepared to answer questlons promptly and conduct a complete 1nvestlgatlon. \
S S AR E
. ® Interview claimant.’ e _ ~ : . . ,

e Prepare a written report.

® Collect soil andvplant_sampleb.

’Promptness and fairness will promote.good publicnrelations.
& Uo7 e w0 . ESTHETICSA U
S g 2

care should be taken to minimize undes1rab1e ppe fanoes in highly

exposed rlght-of-ﬁay areas. Brownout would probably be objectlonable on tall

foliage appllcatlon thhout undue”~criticism. .

~

3

Dormant,.basal'and stump, injection and dry (see’ pllcatlon Technlques)

. materials can be used according to label instructions without an abrubt visual
change. Selective cutting, removal and immediate treatment is.a very
" desirable as well as effective treatment;"Allowing hield areasto- rema1n

-

untreated provides a good buffer zone.

"
)
5

~ -

o - _HABITAT CHANGES R

o ‘»
The use of herbicizes to control woody plants may have a majofﬁimpact
11d11fekhab1tat. of the brushy rlght-of-way is the most productlve
wy{Z1ife.habitat in a given area. ROW managers should keep this in mlnd when

-they develop their programs to:keep the habitat changgs to 'a minimum.

P A ’ . ! ~ i P
. . ) \

Q i 4 "" S ,:;'7f _! U : o . o
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o 7 SQURCES. OF .INFORMATION
, . K] L ' JEEN
: v A ND RECOMMEND/ATION S~
PR . . ‘ ) - ) o . . N . ‘ . ’ .
The contract applicator should keep abreast. with the hgw developments°'J

'in the herbicide industry: .All federal, state and local ‘laws and regulations

must be followed. Followip are some Bf'tﬁe soprcés:of information that are

availa.ble";;; ' A . )
e Chemical labels e L o .

e County Cooperative Extension Service

e Field hemonstrétions

e Chemical coﬁpany sales staff P __-‘ o : SR . . '\
' ! . ‘ : . ' v . . L : ’ « o ! . o
N Industgy publicattons ..~ P ‘ S \ o
A e n : K o . o
'® Seminars : L T '
. ’ ' %‘:‘ ' . v '
. .o o ) ] S . ' »
t \ N
i
\ T
. . N -
VA ’ ' ‘ v
P’ - - , X
t o . E
- v ~ .
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RESPONSIBILITIES

S—

» APPLICATOR
Fa ' T o .

Follow1ng are - some of the reé ogslbllltles

’ to assure a suc¢essful herbicide a ication.
. D ; , N
. - 4 , kX . )
= “TRAINING AND SUPERVISION OF SPRAY MEN .
L v PO s :f o = S - i
. ' . - ' SrT s . N £ ';J\ B .
of pest1c1des '

;' The most 1mqutant s1ngle factor 1n the proper appllc tlon

' 1s the selectlon and tra1n1ng of the spray cre A tra1n1ng sc ool should
(4] B
be héld .before the start of each spray season Eéracqualnt new men ‘with

" This tralnlnqhw;ll also serve'

'mater1als and equipment and the1r correct jyise .

LIRS .
. . . 5

as a refresher course for experlenced employees. ) _

N“‘}.,‘ o : - L ~f : RN -‘5 . .
| I MONITORING AND CHECKING AppnICATroNs SR

. - o . . i, L o
N : Foremen and; superv1sors should be W1th crew at all times or gake '\

regular 1nspectlons of m1x1ng and application proce ures.a When supefwisors

are not with crewsy they -should be within easy reacl of each(crew. SugEfV1sors
- - gw,,_y

-must check application technlques ‘and sprayerbgallbratlon r gularly, no”

for safe appllcatlon, but to be sure ofégood results.
¢ S S . .
. . . f ) . . »

-

a - .
[y

v

re DISPOSAL OF CONTAINERS AND CLEAN UP OF EQUIPMENT
. Methods for d1sposal of pest1c1de containers'are now"being included‘

Each pest1c1de or type of container may have d1fferent -

dn pest1c1de labels.
e t1c1de conta1ners must i

1nstruct10ns.' These 1nstructlons must be observed

not be left at the spray s1te or d1scarded with general trash.

= o o : - :
g ‘ v ’ . e (,‘-

Al -, . . :
. ‘ ey | - o
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v ‘." ' . - ,: %y
' - 13 J
T~ .
! Equipment should be kept cleanband neat on. a,regular clean—up

‘

: schedule. Resldues and . wash water from clean-up should not be .allowed to run
f ‘:1{

S

- off and contaminate bodles of water. Clean—qp at the spray site or 1n a ,'
spec1ally sélected area is 1mportant/ If domest1c or w11d anlmals are in-

; ~ the area, res1dues and wash water from tox1c pest1c1des shou}d be d1sposed of

in a-'safe manner. Follow 1abe1 1nstructlons.
I | L
] i . ,‘E - i

;- . " L
N . Lt

S o REPORTS AND RECORD KEEP Iﬁg T A

v . -
.

Detailed records shouId%be kept of each applicatlon so evaluatlons .can

-

be made and so accurate 1nformatlon w111 be avallable. “';

\ LR . .
. “~ 5 . . . LI
. A . \ -

v . v

Records should includeaijv - _ : R .

e areas treated and’ date,', [- . 1 ' - L

-® mater1al and rate applledp

.. env1ronmental condltlons, s
a $ o

° equlpment and, crew,: - Lo .
. @ evaluation of effectlveness, A
‘® problems encouptered, and : . L ' , ' ‘”;d o

: . - ) o .
-. @ damage claims. : g.y : ’ o .

, COMPLAINTS AND CLAIMS * - e .
1 )‘ - . ' ‘.‘f,( A .-. “ ;A N N ' .
If c&mplalnts are made followlng a pest1c1de app11cat10n,-the foreman

. f
- -

.

or superv1sor should 1nvest1gate as. soon as the comp1a1nt is rece1ved Make a o

record of the facts and call in competent help 1f\1t seems necessary ‘ If;;

an1ma1 1njury or death is 1nvolved examlnatlon by a veter1nar1an 1snusually

justlfledn If property is damaged determlne tH@ apparent cause and the

extent of the damage. If'adﬁustments are)requlred, make sure they are fa1r and

.
' - o . - . R A
f X N v,

prompt . _ L s
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o

|
PUBLIC RELATIONS

Clean and neat crew men and equlpment help to convince the public

pbat proper appllcatlons are belng made. Crew members should av01d damaging

private property and shou}d be pleasant and 1nformed in their contacts o
with the pubilc. . - - _
. o L
. ¢ .
- = !
. ar )
.] ™ .
1 ! . ‘g: B
’.’/,' ‘ . ’f \ .
'3 i ’ N k4
r - Y 2
R v ) 3 p
"
'J
{
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9 ‘ ! - .
- ' SELF-HELP QUESTIONS :

. Now that you have stud1ed the section, answer these questions.
Write the answers with pencil without referring back to the text. When
"you are satisfied with your written answers, see if they are correct by

®

checking them in the tex Erase your answer and wrlte in the correct ™
answer if your first anBwér is wrong: - : . . n :
g - ' : :

-1. 1Is the :grassy swath free of herbs, brush, and trees always ‘the goal of .
a ROW manager’ : : -

v

2. How do insects damage ROW vegetation? =~ - - Y
. N . . . X C

3. What are some signs of the presence of Sucking insects?
B - ' » . . P ’
\
. 4 . .
4. Are vigorous or wiékened plants more subject to attack by borlng 1nsects?
f Z .

5. Where can you ohtaininformation on insect controlZ‘
: 3

: where afe conditions optimum for fungus development on poles, posts,
bridge structures, and t like? \ - : 3

J . -
. . _ . . ) V)
7. What are the four basic approaches to management of aquatic plants?

)

8. wWhat is meant by "drift" of a pesticide?

W™

"9. ' What type of herbicide is most subjeettto vapo!&zatidnz , ' RN

10: wWhat type of habitat is the most productive for wildlife?

¥




O
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1ll1. Where can you find information on the safe disposal of empty pesticide'
containers?

. . .
P
7

12. What points should.be noted in records of pesticide ‘appli¢ations?’

r .
. ’ . : N
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+ This inforpation is for educational purposes only. Reference to commercial
products or trade names, does not imply discrimination or indorsement by the
Cooperative Extension Service. Cooperative Extension Service Programs are
‘open to all without regard to race, color, creed, or national origin. .
Issued in' furtheranceof cooperative extension work in agriculture and -
home economics, acts of<May~8, and June 30, 1914, in cooperation with the
u. s. Departmeﬁ% of Agriculture. - Gordon E. Guyer, Director, Cooperative
Extension Service, Michigan State University, E. Lansing, MI 48824 '
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