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CHAVTER ¥
INTRODUCTION

In Chanter I the writer nresented an overview of the imnortoice
of instructionzl units for nestiecide usege. Included is a beckground
for toe study, statement of the nroblem, limitations of the study,

importance of the study, and definition of terms used in the study.

Backpround

Since tho passage of ¥ansas Pesticide Use Law in 1970, educatcrs
have heen called on to r»rovide training For varions groﬁps who may
choose to becore qualified to apmly pesticides in Vansas after
Januwwy L, 1973,

This has crested a need for identifieation of commelencies for
nesticide armlicclors in order that nrover and valuvable treinineg will
be orovided for neslicide certification in the State of Vanscs, In
a necling on December 1, 1970 with 2 renreszentative of the Kensas
Strte Hoard of fgriculture, it was stated thnt as meuy zs 5,000
nasticlde anonlicators needed diffcrent Jevels of instruction in order
te neot qualifieations for licenses to apply nestlicides in the St-ic
of lansas dn 1973, In addition to those in businese ~ricr to 1973,
ney Lreinees wonld be necded to sunnly the mannowver to meet the domznds
of 4 wrowing industrey.

In Januocry 1965, the stalf sand advisory conmittre for the Center

of dezecaren sod Leadershin Develonment in Vocational and Technien!



Eduecatior a2t the Dhio State University recommended development of
curricul:ar maler ials in a number of areas based on research and
emerging trends, which were narticularly pertinent at the time fo
manpower problems in agriculture and which needed further detailed
stundy. The arex ol agricultural chemicals at the technicd level was
one of the arexs which was studied, (Ohio, 1965),

It seerad lngical to the writer thet 1f the competencies required
fer licensed anolicators of nesticides were determined then and the
current courses of study could he evonluated, and adanted to 2ld in the
certificntion of »resent and future pssticide anplicators and users.
The surpested »rogram conld be incornorated in the Vocational
Agricenlture curriculum to betier nremare agriculturists for future
nesticide Involvement., A Federal Law passed by Congress effected the
involvenent and environncntel control of nesticide usage by the
Eavirswontzl Protection frerey to cover 2ll agriculturists in the
Stete of Fausas, The Kunsas Pesticide Use Lew, 1970, (K.S.A. 2-2413 1o
2-2437, enforcement date Juinsry 1, 1973) required that sn anmliecant
for 4 license shall show upon examination that he possessed adequate
knowledge concorning the nroper use and apnlication of pestieides.

The Memafacturing Chemist' Association, Ine. (1263) stated thot, "an
ellfective muinzgement of owr environment, by chemical and other means,
is of evergrowing imporlance."

Tre rznge ol annlicator personel raquiring certificstion
encomnsased oseonle of different ~pes, different educational levels
=nd occunationsl expericunces. Instruchbionnl materials rust be
evalusied in order to meet ihe needs of neonls reauiring certificalion

undzi the present low.  Additionnd instruetionsl materials needed o



be develoncd and made avallable and new materizls needed to be

adanpted to verious olassroom siteations. The writer was an insiructor
of Agricultural Cher

B

rical Technoloyy at the Liberal Area Vocational nnd
Technical School hercafter referred as TAVIS, iHe desired to use the
avallable jnstructicnsl materials in his classroom sitnation,

ni instructional materiazls available were:
Guides by the Weed #snd Pesticide Division of the Kans

Department of Agriculture (1972), (2) Kunsas Pesticide Usars Handbook
by Kansas Extension Service (1972), (3)

and () Ag

(&)

Acricultural Chemica

Special

-3
riculturel Chemical Regular,

Units three and four were
oroaduced at the LAVTS in 1970 by the instructors, Kenneth Schuster

and his assistant, the writer of this= report.

St-terncrt of

the Proplen

This study was an evaluotion of the units of instruction=]
mrte pdal which were available,

17
I

=

It included the Study Cuides by K&DA,
ns s Pesticide Users Handbook, and the two units of instructional

Agriculiural C

material for nesticide certification developed by the instructor of
—

W

hemiczl Technology at the LAVTS, The null hypothesis
that there was no differeunce between the

neans of the =scores
aradneed by examination using the four units

of instruction.
Limitations of the Study

Thie

study was restricted to pesticide

applicators in south-
western fancts and Turther limited to only those participating in the
study offured at the LAVIS. The study was completed in a 12 month
rariod. The research nrogram was limited to the four diffcrent units
of instructional materis) os

ai2led in the rroblem,
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Importonce of Lthe Stbudy

With lho sssape of the Kansas Pesticide Use Law of 1972 it
becare imporative lhat all pesticide annlicators nass an examinstion
on the nroner handling of pesticides, The implementation of this zet
was given very high priority by sitate and federal authorities, The
HMamufazcturing Chomists' fesnciation, Ine., (1963) stated, "In the
immediate vears shend, it vAll become incressingly aemarant that the
nroblems of our environment are many, extending from the land and to
the water »nd even to the air we breathe, In msany ways, we are the
victims of our own success, which has brought us health, extended our
lifec =nau, and increassed our numbers urntil the seams of our cities are
hursting, Indeed, our world may soon be too small."

It ic ‘mmortant to evaluate the units of instructional meteorial
on pesticides and their use Lo insure that chemical appileztors could
maet thie needs of the present @nd of the future. The assessment and
agjusinent of information regrrding pesticides rust provide the

ariveriaz for guidance in a continuous process of education for

apliostors and agricalturlsts.

Deiinition of Terms

A

‘eribusiness. Agribnsiness refcre to those non-fsrm cgriculturnl

inderiries and busincsses which provided sunnlies and servieces o

Tarmers and other agricultursl personnel.

Certifiestion, Certificotion of nersomnel by examimbion for

pesticide anplicator's license =nd eccprtification thot the holder

pesseszed adequate Ynowledpe concerning the nroper wse and application



A¥a 1

of mealicides.

Cormetencices, The term comnetencies wre used to indicate those

abilities and vnderstandings necessary to complete o given task,

Critzric The post-test widich the researcher used to test the

hypotihesis,

3

Decfoliant., Any substance or nmixbture of substances used to cause

-

the lenves or follage to drop from a plant.

Daslecant. Any substance or mixture of substances used to

e e e

artificiaily accelerate the drying of any nlont tissue.

mrironmental Proteetion Arency. The Agency which was dimplemented

in 1270 by the feders). Government to handle all chemicols as they

XY
o
' 4 .

paertnined to ren and his environment,

"

TJeaeral Sufety and Low,  Gereral Safety nertained to the s leby

of haudling and applying chemicals and the Law to understznd the

immiicenbions and Limitations of the Act.

Merbicides. Herbicides mean, hut is not limited to, any

subslince or nmixture of substences intended {o be used as a plant

{(weed) killev.

Insect. & small invertibrate animal having the body sepmented,

— et

belonging to the ¢lasg insects, and other classes of arihronods.

dea.  Insseticides mozn, but is net limited to,

Ingsectic?

suholanee or mizture of subsilavces, including =y Living organiss o



any product derived thercfrom, used to onrevent, destroy, centrol,

repel, avbraot, or mitigate any insect or nther arthropodas.

LESDi.  Kansas Stele Department of Jgriculture.

LAVTS . Liberal Aren Vocational and Technical School.,

Oceunational expericnces. IDrneriences relsztive only to chemical

and nesticide involvement,

Pest, Pest means, but is not limited te, any insecct, fungus,

rodent, nemz2tode, snail, slug, weed and any form of plant or animal

1ife or virus, except virus on or in living man or other animal,

Peaticide. Pesticlde means, but ot limited to, (1) any
cubstapee or mixiure of substances, including any living organism or
any product derived therefrom, vsed Lo prevent, destroy, control,
repel, attracﬁ, or mitigete any pest, and (2) any substance or mixture

of substances intended to be used as a plant regulator, defoliant or

desicesnt.

Pesticide apnlicator, A wnerson who owns or who manages a

nesticide wwlication business perferming the services of amnlying

nesticidesn,

Weed, 4 plsnt or parl thereef wnich grows where not wanted.

[T

Jeed and Pest Division. Division of Zansss Stale Donartment

.

ol Agricultnee charged with administration of the law.,



CHAPTER IT
REVIEY OF SELECTED LITERATURE

A survey was made of literature, which included Master's reporis,
Ph.D. dissertztions, textbooks, bulletins, pamphlets, and other
published and unpubilished materials., From the survey, certain
1iteraturs was celected for review in this report,

4 limited number of studies had been conducted to identify the
comnetencies required for employment in the agribusiness industry of
neslicide application. The rezson for unavailability of studies may
have been that there had not been restrictions on chemicﬁl pesticide
anplicators, The significence and uvrgency for change was made
nrevailent by thc recognized impordonce of such tonics as enviroamentsl
controls, pollution by agriculture, and other factors. The Vocatbional
Sducation Act of 1953 that was nassed ealled for training for
erployaent in agriculturally'felﬁted occun2tions by vocatlonal agri-
cultura departmsnts, An increased importance had been added since the
Fuwvirvonnent=zl Protection Agency had taken over the dulies from the
tericutbure Department for handling agricultural chenicals,

4 major work by Bundy (1965:180-161) in the aréa of agricuitural
ciizmicals tested twenty-nine competencies in the managerial, sales,
and serviee areas of agrichomical employment., Managers indicated
tned wwenty-siz of the twenty-nine competencies warc "much nceded" in

Lt job. Sales porsomel ncedocd "mueh" cosmebtence in seventcsn of



the twenty-nine areas and Cfourteen of the twenty-nine were "mich”
ncaded by the service men, Bundy (1905) combined the three groups
and in ordar of linnortance the post ten needed corpetencies were:

1, Abilaty to determine the amount of fertilirzer required
for varions levels of crop production,
2. ¥nowledre of secd quality and »lant population relative
to fertiiizer resnonse, |
3. Knowledge of weed and insect problers and their control,
Lo Ability to interpret soil test reports.
5. Ability to identify feortilizer materizls and evaluate
fertilizer formilas.
5. Ability to make vroper recommendations regarding
fertilizer and pesticides uses,
f. Ability to recognize good new fertilirer and nesticides,
and recommend their use,
H. Ability to make recommendations in zbsence of a soll test
report,
9. Ability to recognize plant food deficiency in growing
Crops.
10, Ability to determine an individual's financial situation
and mansgenment level.

'set motter knowledpe considered most important for agri-

2]

irincas anspioynent as seleeted from Torty-six technicel subjects a

e
v

deternined by hgan (196):15-16) in a Kansas study in order of
import-nce Jere;

1. Current general agricaliural knowledge.

2.  Salesmanshin,

3. fractors, vower units, and mechanics.

li. S8oils and crops.

5. Agricultural chemicels, insects, and pest control.

Stevenson (19656:136-137) of Oklahona reported that managerial
ermloyces in an agriculiural supply business, such as chemical
ret:ziler, should be highly trained in plant and animal secience, have
gom: trzining in chemicnls, soll science, and agribusiness management,
bnb nzeded very little training in ggrienliural mechanics,

Agan (1961 :15) reported that cenployees of all agribusiness

sloeld possess non-technical competencies in conjunction with the



technical competencics. Tt was found that the averoye agribusincess

employce works with people ontside the firm 23 percent of the tine,

flc mast be able to meet farm »eople, meet non-farm people, diagnose,
consult, advaertise, sell, estimate cost, and buy wisely.,

The employee also workad 20 nercent of the time with equinment,
toels, znd supnlies. He should be able to operate, maintain, adjust,
inspect, and tronble shoot the available amnlicator egquinment, He
worked with business problems 21 percent of the time and should be
able to keep records and accounts, make decisions wisely, and handle
monay nronerly.,

Agan (L964:17) indicated the average employee worked with
production and services 15 percent of the time, e should be ablc
to mnke use of technical and serviece memals, inspect for weaknssess,
and assenble and mix products. He wér ted with nersonnel in the firn

:ent of the time and should be able to handie men and train

,
z
b ad
&
*)
:J

.}

Many undesirable side effects have oceurred, stated Brooks
(L£72:G-27), because of lack of technical training and information
aboul the total enviromment. As our krowledge of pesticides devcloned
onlyy through the most discriminate use of chemicals ean problems with
veage e avolded. Pesticides must be used intelligently to aveid
serious consequences. Applicatien of cholorinated hydrocarbon
nosticides by aircralt have at times resulted in severe residue
vroblens on forage and Teed crons allthough they were one-half mile or
more from the impzet areca. Applicators nust knew what they are doing
to aveid serious accidents,

Continuwous invelvement and asscssment of the needs of agri-



1C
business and industry arce essential in providing program adjustment
and information regarding emnloyee troaining. The Document Resume
(1972:3) further stated that guality must be assured as quantitly of
education is inecressed, Many individuals are involved in decision
and operaticual processes of educntlon, EBach must have essential
criteria available for guildance,

The K2nsas Pesticide Use Luw (1972:11-17) required that an
applicmt for cerbification shall show upon examination that he
nossessed adequate knowledge concerning the vnroper use and application
of pesticides fin the classification for which he applied, The permit
si2ll exnire at the end of the calendar year of issue. Constant
study and evzluation of materials will be made each year to insure the
proner informztion is available to aprlicators and agriculturists on
any changes dealiﬁg with ;msticides..

In summary the related rcading indicated the immortance of
instraction in the agriculiural chemical areas of:

1, Fnowledge of weed znd insect problems snd their control.

2. Ability to make proner recommendations regarding vesticides

USEE,

3. Ability to recognize good new pesticides and reconmend

thelir use.
#1so in the author's opinion Agan's (1954) work of subject matter
kmowledge and the rank of importance he placed on them hes chénged
with the pasgring of the Konsas Pesticide Use Law, DPerhans agri-
and pest control may have pained the

cultural chemicals, insects,

n

nosition of [irst »nlace on the wrgency list of prierities. The Kanszes
vonticlide Use Law regulred the anplicators to pass a test over the

above items in denth, With this in mind the author orpanized 2 propgron

to prenare shudents for the Pesticide Use Dxamination,



CHATTER I1T
PROCEDURE OF INVESTIGATION

The major purpeose of this study was to analyze and svaluate
availsvle units of instructional material for the prensration of
chemical annlications, The investigation was made at the Liberal
Area Voecational Technical School, Liberal, Xansas, in conjunction
with ¥ansus State Department of Agriculture énd Fansas State Denartment
of Education. The population groups were pesticide anmlicators and
students from the surrounding area of southwestern Kansas.

Four groups of fifteen indlviduals each were randomly selectad
from those who apolied at the LAVIS for the pesticide applicators
certification in Kansas, There were four different units of instrue-
tional material utilized in this study. Group number one used Study
fuides consisting of three sections (General Safety a=nd Law,
Tusecticides, and Herbicides); group two used the Zsnsas Pesticide
Users Handbook (1972); group number three used the TAVTS instruchor
developaed materinl called Agricultural Chemicels Specisl, and group
four used TAVIS instructor develonmed material eczlled Agricultural
Chemicals Regular,

The £ifth group, consisted of six students from the Agricultural
Chemiecals Regnlar who were glven pre-test and post-test by the writer,
The test consisted of three areas, General Safety and Law, Insecticides,

ard Herbieides,

11



Instructional materials needed to be developed and available
materials needed to be adapted to classroon situations. The author
was an instructor of Agricultural Chemicel Technology at the Liberal
Area Vocational and Technical School. He desired to use and involve
the varicus materials in his classroom situation.

Unite of instructionsl material available were: (1) Study
Guifes for General Safety and law, Herbicides, and Insecticides by
thu oed and Pesticide Division of the XSDA, (2) Keonsas Pesticide
Users ilandbook by Kunsas Extension Service, (3) Agricultural Chemicols
Soseial unit and (k) Agricultursl Chemicals Regular unit. Three and
four urits were developed by the Agricultural Chemicals instructors at
the LAVTS.

“he Study Guides unit consisted of ~rogramed study. CGenerel,
Safety, and Equipment information was in Section I, Seetion IT
conbained Terbieides (Defoliants, Desiccants, and Plent Regulaztors),
and Sectlion TI1 presented Insecticides. In each Section information
was glven, followed by completion questions to id in studying.

The ¥ancas Pestieide Users Handbook by Ksnsas Extension consisted
of seven Sections, Section I General, Section II Safety, Section 111
Brudpncnt, Section 1V Herbicldes, Section V Insecticides, Section VI
funzicides and 3ection VIL Rodenticides, Each Section centained
compilod datn and information vertaining to that Section's subject,
rluz publications (pamnhlets and bulletins) from the Ixtension Serviece.
The srrangement wos loose leal so information could be added or
digearded neriadically.

The third unit of inslructionil material was Agricultural

Chemicul Specizl by LAVTS. The mzteria) was prepared by Kenneth
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Schustor and his assistant Dennis Zamm of the LAVIS and consisted of
three forty woar courses, One course covered identification of
insects and insecticides in depth. Another course covered plant
identification and herbicides in all »hases and the third course
covered, funpicides, rodenticides, nematicides, the Xansas Pesticide
Use Law 2nd General Safety of handling chemicals, The Snecial was
offered in the evening classes and students attended classes for a
total of 120 hours,

The feurth unit of instruction offered was Agrienltural Chemical
Regular by LAVIS. The material was prepared by Schuster and the
writer using Ohio Research Center Outline Guide, textbooks, bulletins,
pamphlets, and eighteen years of experience in the chemical field,
There vere courses iﬁ Herbicides, Insecticides and Plent Regulator:s.
They covered identification, chemistr&, solls, equinment and use of
chemicals in depth. The courses were offered to students enrolled in
the repular scheduled semester., Each course covered sufficient hours
to be eguivalent to LB college hours of instruction consisting of two
hour Jectures and two hour laboratory work.

After the completions of the four instrurents by the research
nomalation an examination was given by ithe Yeed and Pesticide
Division of KSDA. The examination contained the required compelencies
for a pasticide applicator. The fifteen students for esch group were
randonly sslceted by assigning a number to all the students in that
group znd nplacing thom in 2 hat and then drawing one marber at a time
until Tiftecn nmuhers were reached for each of the four program
treatments. The cxamination end the requircements were confidential

to the ¥SDA. The scores of the research population were made



avallable by the K5DA in frequency statistics according to the rumber

o

of correeh resnonses made by each individual,

After the exémination,scores were recelved by the writer. The
resulvs were proscnted by the use of frequency statisties in tzbular
form, The results of use of the four instructional treatments were

compired, TFollowing an analysis of the findings, conclusions and

recommcndaticen were made.



CHAPTER TV
PRESENTATION OF THE DATA

The study consisted of the evaluation of four units of instruetion
material., The ponulation from soutlwest ¥ansas consisted of aerisl
anplicators, chemical dealers, potential pesticide apnlicators, and
farmer apnliecators., The students who enrclled were interested in
improving their knofledge of the Pesticide Use Law and —esticides in
general so they could be certified to use chemicals in Kansas, The
population ranged in ages from nineteen to fifty-five years of age.
The esperisnce of businessmen, anplicators and regulsr students wio
enrolled ranged from no expericace to-those with twenty-five years of
experience., Yne units were offered publicly and anyone could enrcll.
One hundred and twenty-five signed up for the different units over a
twelve month period.

he test was administered by the Teed and Pesticide Division or
KSDA. The populations for the four groups were randonly selected and
divided into groups of 15 each., Fach group used the four different
units of instractional material, The scores for each group were given
to the writer by the K3SDA according to the mumber of correct
responses. The fimres were commiled and analyzed by the use of

Tables I through IV. and then by the use of (ranmhs T through VI,

Qroun Analvysis

L commarison of the resulls of the uvse of four units of

:

15
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instruction in the area of General Safety and Law is illustrated in
Tatle [, The students in the LAVIS Regular group had the highest
seores vith 24,1 correct answers out of 30 questions for 93.6%5 for the
ares of General Safety and Law, The students who used the KSDA Study
Guides had the lowest scores with 27.5 correct answers out of 30
questions for 91.6%. The LAVIS Special and Regular grouns had 3%

difference in their scores with beth being above the average for the

four zronps,

TABLE T

A COMPARISCN OF PR UNITS OF THSTRUCTION AND
TEST SCoRLS IN THE AREA OF GEMSRA
SAFETY AITD LAY

UNITS OF THSTHICTION NUMPER RICHT" PERCEITAGE
Weed and Pesticide Division 27.5 91.6
Handbook by Kansas Extension 27.6 92,0
LAVIS Sneelal 28.0 93,3
L&VIS Regular 28.1 93.6
Averages 27.8 92,6

There were 30 questions in the arez of General Safety and Law

Insecticides were more challenging and technical in comparison
of the other two areas of instruction and test scores indicated in
Table T1 that lower nercentages were nrevalent, In‘this comparison
1t was fourd that the TAVIS Repular students apain had the highest

scoraes, bul TAVTS Special students were the lowest vith s score of
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2L.5 correct answers out of 30 questions for £1.6%., The students |
using the Weed and Pesticide Study Guides had scores of 85.3% and
were second. The students using the Hendbook by the Kansas Extension
Service was third. Haterizls of instruction for Inseclticides were

more technmical than for the other units of instruction.

TABLE IT

A COMPARISZON OF FOUR UNITS NF INSTRUCTION AND
TEST SCORLS IN THE AREA OF INSECTICIDES

UNITS OF INSTRUCTION NUMBER RIGHT® PERCEHTAGE
Yeed ond Pesticide Division 25.6 ' 85.3
Handbook by Kansas Extension 25.2 8l.0
LAVTS 3pecial 2h.5 81.6
LAVTS Regnlar ) 25.8 86.0
Averages 25,3 Bli.4

“There were 30 questions in the arca of Insecticides.

In the compariscen ol the posl-tast scores in Table TIT for the
lHerbicides area the students using the Handbook by the Kansas
Extension Service made the highest scores (88.7%). The lowest
scorea (82.07) were made by students using the KSDA ‘Jeed and Pesticide
Division materizl, Again one may note that there were lower scores
for ihe Herbicides arez than for the General Safety and Law,
ilerbicide materials were highly techinical, The students vsing the

LAVTS Specizl unit posted & 85,04 score with the average being 85.23.



TABLE IIT

A COMPARISON OF FOIR UNITS OF INSTRUCTION AND
TEST SCORERS IN THE AREL OF HERBICIDE

UNITS OF TH3TIUCTION NUMBER RI?HT$ PERCENTAGE
Weed and Pesticide Division 32.8 82,0
Handbook by Kansas Extension 35.5 88,7
LAVTS Special 3L 86.0
LAVTS Regular 33,83 8li. 5
Averages 34.1 85.2

Thare were L questions in the area of iHerbicides.

Information in Table IV was a sﬁmmary of the findings for the
three arecas of instruction =and the four grouws using different
instruetional materials, Thore were 30 questions for the ares of
Geverzal Safety and Law, 37 questions for Insecticides, snd L0 questions
for the area of Herbicides making a possible scorc of 100 noints. A
colpsrison of test scores indicated that the highecst scores were
attained by the students in the areas of General Safety and Law with
a percentage of 92.6. Students averaped 8l.3% for the Inscobicides
area and 85,29 for the Herbicides arca.

The four instructional materials for the area of Gencral
Safety ard Taw wers nearly the same with 91.6% for the XSD: malerisls,
9¢.0% Tor the Dxtension Service mberials, 93,20 for the LAVIS Snccial
materials, and 93.6% for the LAVTS Remlar msterizls., More devizticn

neenrred in the Lent scorcs for the use of the ditTewent inctruetionsl
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materials for the insecticides and herhicides areas. It was the
observation of the writer that the Insecticides and Herbicides aress
were of a noro technical nature and was more difficult for the student
to comonrehend.

The total average for the four groups of instructional materials
was 87.3% with the KSDA materizls having an average of 86.3%, extension
materials 82.2%, LAVTS Special materials 87.0% and LAVTS Reguler
materials of 08.05. Since it was the observation of the writer that
the ability level of the students in the four grouns using the
different instructional materials was nearly equal, it was concluded
that each of the four groups of materials were satisfactory for the

instruction of agricultural chemical apwplicators.

TABLE IV

A COEPARISON OF FOUR UNITS OF TLISTRUCTION AND TEST
SCORES IN THE AREAS OF GERERAIL SAFETY,
INSECTICIDES, AWD HERBLICIDE

TEST TOTAL WEED DIV, EXTENSION LAVTS SP. LAVTS REG., TOTAL

AREAS P0S., HNo. & No. % No., @ No., % %
RT. RT, Rt., Rt.

GEW .

SAFRTY 30 27.5 91,6 27.6 92,0 28,0 93.3 28,1 93,6 92.5
INSECT. 30 25.6 85.3 25.2 84.0 2).5 81.6 25.8 86.0 084.3

HERB. o] 32,8 82.¢c 35.5 83.7 3L.L 86,0 33.% S4.5 Bg.z

TOTAT, 100 86.3° 88,2 g7.0 80,0 87,3




The writer had 2 class of six students at the Liberal AVIS who
did not tske the examinaticn for State certification 28 agriculturzl
chemieal armllienators. The writer desired to determine the levzl of
techniecal Jmowrledge of agricultural chemicals by the use of a nre-
teat orior to the regular iustrucfion in agricultursl chemicals for
the regular class in Agricultural Chemicals at the LAVTS. The writer
alse desived to determine that level of knowledge by the use of a
post-test for zgricultural chemicals at the end of the instructiocnal
period,

Information in Table ¥V contained the pre-test and rost-test srcores
for the six students in the Regular Post-high Agriecultural Chermical
Class at the LAVTS, The pre-test and post-test for the areas of
Ceneral safetly ¢nd Law, Insecticides, and Herbicides were developed
by the writer (See Appendix). The pre-test and post-test werc
devoloned independently of the certification test developed by the
Kanses State Derartment of Agriculture.

The average for the pre-test for the six students was 38.39 and
the average for the post-itest was 87.8% for a difference of 419.3%. The
greatest pain wvas for the individuzl with no previous ex»erience in
agricultural chemical apvlication who hzd a pre-test score of 10% and
& nost-test score of 31% for a gain of Ti%. The least gain occurred
for the individuzl with some agricultursl chemical experience whn hzd
a pre-test of 697 and a nost-test of 927 for a gain of 23%. It was
the cbservation of the author that individuals with vrevious exterience
had the highest pre-test and pust-lest scores. However, it was
observed thet the grestest gains between pre-test and post-test scores

sere obtained by individnnls with little prier lmowledge of apricultural



'chemicals and had lower pre-test scores,

Upon comparison of the averape score of 87.8% for the six
students using the LAVTS Regular materials and examination to the
average scovre of 87.3% for the grours using the four different
instructicnal materials and the KSDA Certification Examination, it was
observed that there was only .54 deviation in the test scores. The
writer concluded that regardless of the instructional materials and
examinations if both are adequately mrevared the end results will be

nearly the same.

TABLE V

PRE-TEST AND POST-TIST SCORES FOR INCAL
EXAMINATION IN ARBAS OF GENDRAL SAFDTY
AND LAY, TNSECTICIDES AWD (ERBTCIDES

2.

SUBJECT PRE-TEST POST-TEST INCREASE
NUMBER - SCORES SCORES™

i 16 81 71

2 g5 89 ol

3 69 g2 23

b 36 17 L1

5 6l 96 32

4 26 o2 66
AVERAGE 38.3 87.8 hg.5

Fpost-teat total pessible score 100,



Irndividual Analysis

For the individual analysis the use of Graphs I through VI and
Tables VI through VITI were used for the sample nopulation, The samnle
nomilation was obtained by random sampling the total population of one
hundred twenty-five students that used the four units of instructional
materials at TAVTS. The individuals in each group using the four
different instructional materials were asgipgned a number, The numbers
of the individuals were placed in a hat and drawn out one at a time to

obtzin a sample population of 15 for each groun. The writer received

"

the XSD4 exanmination scores for the individuals in each group and
vrenared the Graphs I through VI.

The students received more formalized classroom instruetion in
the LAVTS Special and LAVTS Repular groups. While the students who
used the KSDA and Extension materials had more individnalized ctudy.
Even though random sampling wes used the writer observed that the
experiences and abilities of the students varied and were contributing
facteors to individual achlevement within each group.

The Graphs I and II and Table VI pertain to General Safety and
Law, Tt was observed that much higher scores were made by all the
groups for this area, There was a pnssible score of 30, and eleven
individuals achieved a perfcet score. TRighteen individuals scored 29
quest.ons right out of 30, There were only six indivicduals who
scored less than 26 questions correctly. The median scores for the
students using the Tixtension materials and the LAVTS Snecial materials
was 29, Sludents using the LAVES Repmlar materisls had a median
scorc of 28 and students using the Yeed and Pesticide Division

materials had a medisn of 27, In the oninion of the author ~revinus
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experience was very important in all pgroupg and this is evident by

the individual scores in Granhs T and 1T.

TABLE VI

TEST SCOARLES FOR GENERAL SAFETY AND TAW .

TOTAL TOSSIRLE WEED DIV, ELTEHSTON LAVTS SP. LAVTS REG,
POTHTS
30 3 h 3 1
2y 3 b 5 &
28 1 2 2 3
27 5 1 1 3
26 2 -~ L 2
25 1 2 1 -
2u - i = g
23 - - - -
2¢ - - = 5
21 - 1 - -

Iuformation in Table VII
frequuncy of individual scores
of inslructional materiais for
nossible coerect score for the

Pesticide Division of Konp for

and Granhs ITI and IV shows the

of the students using the four grouns
‘nsecticides, Thirty was the totol
official test devcloned by the Weed and

certification of pesticide anplicators.

The ponalation ineluded fifteen randomly sampled students for esach

proup vitleh used a differcnt unit of inglructional materials,



TABLE VIT

TEST SCOHES FOR INSECTICIDES
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# dnteresting Lo note thel out of a total of 60 individuals

ulation only ore nerfech veore was rade, The rerfect scorc

nade hy an individuzl usine the “Jeed znd Pesticide Division

The lowest score was thst of 15 which was

made by a student
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using the Thtension Service materizls,

The median score for the students in the proup using the Kansos
Txtension materials was 27, and the medizn score for the LAVTS
Regular groun wus 26, The median score for the Weed and Pesticide
Division groun was 25, and the median score for the LAVIS Snecial

¥

group was 2l;. The writer observed that nrevious sxnerience of the
students varied and was a contribvuting fietor in individual achicvement
within each groun,

Information in Table VIIT and Graphs V and VI presented an
anzlysis of the test scores of individual students in the arez of
instruction for Herbicides. The test gscores were obtained from the
official test premared by the eed and Pesticide Division of the State
Departrnent of Agriculture for the arew of llerbicides. The test
contained 40 test items.

tne of the 60 students obtained a perfect score of L7 for thre
L0 test items. The student with the score of LO was in the LAVIS
Speeizl proun,

Although the overall test aversges for the four grouns was
nearly equzl there were considerable differences in the individunl
test scores as evidenced by the information in Graphs V znd VI. The
greatest vardations in individual test scores ocecurred in the grouns
atilizing the instructionsl materials develoned by the "eed and
Pesticide Division, the Kansas Ixtension, and the LAVDS Svecial groups.
The lenst variation in individual test scores occurrcd in the LAVTS
degular groun.  Tha LAVTES Regulor group had frequency distrilutions of
four Ter the score of 35, five for the score of 35, threa for the

scwre of 33, und one caca for scores of 32, 31, and 20 respectively.



The otbecr three groups had no freguencies greater thun three for

30

£y

of the test senres, excent for e frequency of four for the test score

of 35 in the case of the group using the YXansas Extension materials.

TABLE VIIT

TEIT SCORES FOR HERBICIDDS

TOTAL POSSIBLE WEED DIV, EXTENSION LAVTS SP, LAVDS RO,
POINTS
Lo - - 1 -
39 1 1 1 %
38 - - 3 -
37 2 1 » -
36 1 o '} b
35 1 1 2 5
3l 1 2 2 s
35 2 i 1 3
3% 3 1 1 I
RS 3 - - il
30 1 1 = .
29 - 2 1 .
28 - 1 2 &
27 - - - -
26, - - - 1
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CIAPTER ¥V
SUILIARY, CONCILUSION, AND MECOMITIDATIONS

Since the passage of the Xansas Pesticide Use Law (1970)
educ~tors were called on to provide training for vaorious groups who
chose tno become qualified for applying pesticides in Kansas after
Jamiary 1, 1973. The purpose of the study was to compare and cveluate
four vnits of instructional materials avallable in Kansas for ecducators
to prepare individuals for state certification as agricultural
chemical apnlicators.

The Knansas Pesticide Use Law (1972 amendsd) required that an
apnlicant for certification show unon examination that he nossessed
adecouate wnouledge concerning lbe propar use and zpplicslion of
nesticicdes in the areas of General Safety and Law and/or Herbicides
and Insecticides. The permit for agricultural chemicasl znnlication
exnires at the cnd of the calendar year of issus,

he passage of the Fansas Pesticide Use Law also created a need

=i

for the identification of comnetencies for pesticide applicotors., 1t
scemed logical to the writer that if the cempestencies required to
license pesticide spnlicutors were determined then instructional
materials wnich were orepared to develop the comnetoncics could be

evaluated. The results could deberminc which instructional units

4

would be the most uselful in the ecertificotion of future leide

[

05

pis

amplicators,
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A limited number of studies had been conducted on the competencies
required for employment in the agribusiness industry of pesticides
applicators. The reason for the dearth of information for pesticide
applicaliors probably stemmed from the lack of restrictions placed on
chemical pesticide application. The significance and urgency for
instructional materials for the preparation of apgricultural chemical
applicators was made prevalent by the recognized importance of such
toplcs as environmental controls, and pollution in agriculture. The
Vocational Education Aet of 1963 provided for training for employment
in agriculturally related occupations by vocational agriculture
departments. It was possible for vocationally reimoursed programs in
agriculture to provide training for the proper application of agri-
cultural chemicals, An increased importance had been added when the
recently established Federal Environméntal Protection Agency took
over the duties of agricultural chemical application from the United
States Agriculturc Department,

Continuous involvement and assessment of the needs of agri-
business and industry in agricultural chemicals was essential to
provide program adjustment and informztion regarding agricultural
chemical applicator training., Many individuals were involved in
decision making regarding agricultural cihemical application, Rducators
necded to become knowledgeable of the instructional materials which
were avallable for the preparation of apgricultural chemical operation,
The preparations for agricultural chemical applicator certification
involved the training of individuals of different ages, educational
levels, and occupational experiences.

Four groups of fifteen individuals each were randomly selected
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from those who applied at LAVTS for the pesticide annlicators certi-
fication in Kansas, There were four different units of instructional
materials utilized in this study. Group number one used the Study
Guides consisting of three sections by the Weed and'Pesticide
Division of KSDA, group number two used the Kansas Pesticide Users
Handbook (1972) by the Kansas Extension Service, group number three
used LAVTS Agricultural Chemical Special, and group number four used
LAVTS Agricultural Regular. A fifth group, consisted of six students
from the Agricultural Chemical Regular group, who were given pre-tests
and post-tests by the writer to determine the quality of instruction.
The study was limited to a twelve month period and included only
students from the Liberal AVTS who used the four different units of
instructional material,

Upon completion of the units of.instruction,for General Safety
and Law, Insecticides, and Herbicides the research populations were
given an examination by the Weed and Pesticide Division of KSDA., The
test questions measured the attainment of competencies for a pesticide
applicator. The examinatiorn and the requirements were confidential
to the KSDA. The scores of the research population by numbers only
were made available to the writer.

On examination of the comparison of the test scores made by the
four different groups using the four different units of instructional
material, the writer concluded that there was no differcnce in the
average scores for the groups. The competencies sei by the state
could be met by using either of the units of instructional materials.
There were somg slight differences in the scores within different

sections (General Safely and Taw, Insecticides, and flerbicides) which
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indicated the arcas which needed strengthening in particular units,
A difference was also observed in the attitude and desire of the
individual studants who needed to be quslified. The motivational
forces were determining factors in the tesl scores achieved. The
writer concluded that the menbers of the fifth group whortook the
pre~-Lest and the post-test showed the importance of formal or instructor
type laostruction to be very valuable,

The result of the data convinced the writer that studies can do
mach to inform educators of the validity of instructional meterials,
The writer recommended that agricultural instruclors be made aware of
the results of studies concerned with all phases of nesticide
annlication, The writer also recommended that constant'study and
evaluaticn of available materials be made annually to insure that ths
most effective information is made available to agricultural chemiczl

applicators,
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AGRTCULTURAL CHEMICAL POST-TEST-LAVTS REGULAR
SELECT THE PURPOSE OF THE PESTICIDE USE LAW:

regulate use of pesticides _growth in agriculture
plant growth regulators

WHAT AGENCY GOVERNS THE PESTICIDE USE LAW?

Committee of Agriculture and Livestock
Kansas State Board of Agriculturg
U, 5. Department of Agriculture
THE FEE FOR A PESTICIDE APPLICATOR'S BUSINESS LICENSE?

$10 $25 $50

THE FEE FOR A PUBLIC EQUIPMENT OPERATOR PERMIT 158?

$50 $10 $25

WHAT 1S THE FEE FOR A PESTICIDE EQUIPMENT OPERATOR'S
PERMIT FOR BOTH AIR AND GROUND APPARATUSES?

%25 %50 %0
THE FEE FOR EACH UNIT OF EQUIPMENT TO BE LICENSED IS:
%10 %50 %25
ALL PESTICIDE LICENSES EXPIRE:
The end of the calendar year issued

One year from date of issuance

The end of the following calendar year.

THE MINIMUM SURETY BOND REQUIRED FOR THE FIRST UNIT OF

APPLICATION EQUIPMENT IS:
$8, 000 $10, 000 $25, 000

DETAILED RECORD OF ALL PESTICIDE APPLICATIONS MUST

BE KEPT BY EVERY PESTICIDE LICENSEZE AND REGISTRANT FOR

A PERIOD OF:

] year 3 Years b years



10.

135,

SOME iTEMS OF INFORMATION REQUIRED IN PESTICIDE
APPLICATOR'S RECORDS ARE?

Name of registrant L2
Name of customer

Town and address of landowner

Date of application

Brand of pesticide used

Quality used

IF YOU EXPERIENCE DRIFT DAMAGE AND SEEK DEPARTMENTAL

ASSISTANCE, YOU MUST FILE A REPORT WITH THE DIRECTOR WITH -

IN

DAYS FROM THE TIME THE DAMAGE OCCURRED AND IF

A GROWING CROP IS DAMAGED, THE REPORT MUST BE FILED
PRIOR TO HARVEST OF WHAT PERCENT OF THAT CRQP?

30 days 60 days 90 days

: 20%

25% 30 %

WHAT IS THE MINIMUM LIABILITY INSURANCE?

WHAT IS THE MAXIMUM DEDUCTIBLE CLAUSE

$35, 000 $15, 000 $25, 000

$100

$200 $250

GROUNDS FOR DENIAL, SUSPENSION OR REVOCATION OF LICENSE
AS LISTED IN THE KANSAS PESTICIDE USE LAW ARLE?

Make false or fraudulent claims through any media
Impersonate any inspector or official
Applied known or ineffective materials

Aided or abetted a licensed or unlicensed person to evade
any of the provisions of this act

Used fraud nr misrepresentation in making application for
renewal of a license or permit

Operated faulty or unsafe equipment

Operated unlicensed equipment

-2~



13 continued

——

Operated in a faulty or negligent manner
Comply with provisions of this act

Made a pesticide recommendation or application not in
accordance with the directions for use shown on the label
registered under the Kansas Agricultural Chemical Act and/
or by the United States Department of Agriculture, except
that lesser specifications may be used upon agreement
between applicator and customer

Refused or neglected to comply with any limitations or
restructions on or in a duly issued license or permit

Keep and maintain records according to requirements and
send to county agent ' '

Operate licensed equipment with a licensed person

14. THE PESTICIDE ADVISORY BOARD'S MAIN DUTY IS?

[

Grant licenses to all who pass the tests
Advise the secretary on any or all problems relating to
the use, manufacture, transportation, application and

restruction of pesticides in the state

Set up rules and regulations for the Pesticide Use Law

15, ITEMS DEFINED AS PESTICIDES IN THE PESTICIDE USE LAW ARE?,
____animal antibiotics _ Fertilizer ___ Feed additives
rodenticides _ fungicides ___ herbicides
insecticides ___nematocides ____defoliants
dcsicants __ fumigants ____disinfectants

16. MATCH THE PROPER LICENSE AND/OR PERMIT REQUIRED BY
THE STATE BOARD OF AGRICULTURE:

a. Pesticides applicator's business license or government
agency registration issued by the secretary

b. Equipment operator's license

c. None

d. Public equipment operator's permit

il



16 conilnuod

il
. The owner of a business who is applying pesticides

to the land of others

[RS]

/s person applying pesticides to his own lands

finy person working for an applicator and responsible
for applying pestlicides to lands of others

L

4. A farmer applying pesticides to the lands of another
farmer occasionally

i

Any person employed by a public agency who is
responsible for the operation of a spray apparatus

SOME 5AFETY PRECAUTIONS TO FOLLOW WHEN USING HERBICIDES
ARE?

sierbicides may be hazardous to you while storing, mixing,
or applying them

Crop residues may adversely affect people and animals
Herlicides are not harmful in any way

50il residue may harm following crops

. $o11 residues do not harm: any crops

LOXS THy INFORMATION ON THE LABEL CONTAIN THE FOLLOWING?
Marufacturer

wrrrect chemical name of the material

License requirements

Percent of active ingredients

. Percentage of crop damage

Salcty precautions when using material
Spproved use

Brief record of use

Timing o1 application to avoid illegal residuc
Warnings 1o the user about its toxicity

sy other pertinent information that would apply in the use
of this perviicnlar chemical,

-



15,

SOME RULES FOR SATE USE OF PESTICIDES ARE?

Read label

Wear proper protective clothing if dircctions call for it.
This is requirec less often for herbicides then other
pesticides

Pour dust, prwder and liquids slowly in an open area, not
an enclosed room, so that you will not inhale any or spill
it on you. Avoid splacshing.

Forget all above information

Remove screen on spray tank before putting in herbicide
concentrate

Mix two herbicides only if label or current local recommendatior

direct you to do so.

re-use all contaminated containers

Do not mix herbicides that are incompatible to each other;
they may become much more toxic or be neutralized and not
perform as they would alone

Clean out measuring containers after each use

Store in original labeled container -- not drinking containers
Sleep in the roorn where herbicides are stored

Store herbicides in {ront office

Have a responsible person on hand to take delivery of
herbicides and properly store them under lock and key in

a dry room

Know your nearest poison control center

SINCE THE "EMPTY'" PESTICIDE CONTAINER IS &4 DANGEROUS
HAZARD, AN "UNLOADED GUN", A POTENTIAL KILLER, YOU
SHOULD DO WHAT?

Throw empty container in stream or river or well
Make sure container is completely empty

Do not re-use herbicide containers

Sclect a disposal area away from home well, streams,

and livestock
5.
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14,

LU continued
Break glass containcrs and punch holes in metal
containers L6

You can re-use any herbicide container
Bury at least 18 inches deep, deeper in sandy soils

Burn bags, taking care that you and your neighbor will
not be exposed to fumes or smoke

Never throw containers in garbage cans

DISEASE SYMPTOMS AND HERBICIDES INJURY ARE OFTEN
CONFUSED, SO BE SURE YOU KNOW THE SYMPTOMS FOR THE
COMMON DISEASES

Soybean seedling blights are cften mistaken for Aartex
injury
Soybean blights are often mistaken for fertilizers

Soybean mosaic can cause leaf abnormalitics similar to
those caused by 2-4, D,

Corn seedling blight may be confused with Lorox or Maloran
injury

Corn seedling blight may be confused with fungus spots

THE FOOD AND DRUG ADMINISTRATION ESTABLISHED A SAFE LEVEL
OF RESIDUE?

Intolerance
Eradication

Tolerance

ILLEGAL RESIDUE 1S THAN THE LEVEL THAT HAS
BEEN PRE-ESTABLISHED, THE ¥FOOD AND DRUG ADMIN, WILL NOT
ALLOW PRODUCE TO BE SOLD FOR HUMAN OR ANIMAL CONSUMPTION
WHICH HAS AN ILLEGAL OR EXCEEEIVE RESIDUE

More even
Lower

Higher

[PERFEERT

TOXICITY LEVELS ARE BASED ON THE FOLLOWING:

L, D. 50 e s s B Pound per gallon
i
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26,
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28,

29,

METHODS OF WEED CONTROL ARE?

Prevention W
Crop rotation

. Eradication

WEED CLASSIFICATIONS A RE

Quarterly

Annuals

. Perennials

THE PRINCIPAL METHODS OF WEED CONTROL ARE:
Mechanical

Control

Fire

Annuals

Growth regulars

Crop competition

Crop rotation

Biennials

Soil sterilant

SPECIAL METHODS BY WHICH PLANT PROPAGATE & DISSEMINATE
THE SPECIES ARE?

Seed Tubers Bulbs and bulblets
Rhizomes Crop rotation Stolons
Broadcast Roots Preemergence

THE FACTORS AFFECTING DORMANCY ARE?

Tempe rature Moisture __Oxygen
Light _Seed Manure
Mechanically resistant Immature embrvos Tubers

sced coatls
-
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W

)

el

MATCH ThE CORRECT WORD O WORDS TO THE BLANKS IN n
THE FOLLOWING BENUTXNCE: BY ;\‘-Ui\-f,[,’:.u,RIE\?G THE CORRECT

FEARTRH A

| S 2, 3, AREUSULLLY APPLIED 48 SPRAYS,
4 IS ThT USUAL DILUSNT CR CARRIER, ALSD, 5

SRE TIED BOTIT LS 4 DI A8 A CaRRIER, 7
MATERLIILE ARX SPRELD B f HAND OR BY SPECLAL NI:E.CI-,ANICA
3 9 VOLUME ZPRAYERS USUALLY APPLY LESS THaN

u

] '.-i \_::: LIJOD‘]V l-‘ .Z}I’P\.'-h \l; E 14}.1 £ (.: '\L

1:ndd ____hand spreaders
___emulsicns ___.._biic _____granular
_____ haerbicide _____soluticas —__wettablc powder
- . ofiset 30
. Droplote __low —___water

Gnais, SPRAY FER ACRE, WITH  DROPS PER SQUARE INCH
WITH SFRLY DROPLETS L AGE ENOUCGH THAT TEERE WOULD BE
ESSENTIALLY N Y DRIFT HAZARD,

IT 18 THEGRETICALLY POSIIBLE TO APPLY A8 LITTLE AS
b7 s A

% pal. ' . 9 oz,
R & 7k . 1léd oz,

_________ L 16 oxz.
THE MOST IMPOR TANT P& OF THE SPRAYZER 157

Pump ___Nozzle _hose

SEVERALL SPRAY PLATTERNS ARE?

ek ___block ___=zolid
~ vectangular oliso _hollow

WHAT DRTERMIMEE THE SIZE AND UNIFORMITY OF THE DROFPLETS

=}

Mozzle consiruchion plus pressure
Pressnes plus motor sizo
Puitip wnit plus tunsion on hos

HOW DOES LMOULD BECAPLS T LOW PRESSURE?

mwisluzne U brepetet Tilom droplets



36.

3?!

38.

39.

40,

/S PRESSURES INCRE/:S DROPLET FORMATION OCCURS __ 1 49
NOZZLE TIP WITH THE FORMATION _2 __ DROPLETS, AT HIGH
PRESSURES DROPLETS ARE FORMED PRIMARILY FROM ___3 ’
FORCE, AND DROPLETS MAY BEOF __4_ AND __5__ SIZE,

CREATING 4 6 HAZARD,

w—__ away from . closer to ____ average

. s&maller _ . hydraulic - fog

—_ mist . larger . drift
agitation pressurc control ___ molecule

—c— oo

PRESSURE NORMALLY EXISTS ONLY FROM THE 1 THRQUGH

THE LINES AND BOOM TO THE NOZZLES IN LIQUID PRESSURE

SYSTEMSy THE 2 IS NOT PRESSURIZED: PART OF THE

LIQUID MAY BE 3 BACK TO THE TANKFOR 4 AND FOR
5 |

Pressure control Spray tank Pressure pump
By passed Agitation Pump
Nozzle - impeller Diaphragm

COMMON TYPES QF LIQUID PRESSURE PUMPS ARE?

turbine hydraulic diaphragm
impeller gas piston
gear centrifugal disc

IN 4 CENTRIFUGED OR TURBINE PUMP THE L OF THE
LIQUID, COMBINED WITH ITS 2 GIVES IT PRESSURE., AT A
CONSTANT SPEEDR, THE PRESSURE IS PROPQRTIONAL TO THE 3
OF THE 4 OF THE PUMP ROTOR,

wind velocity pressure
welght diamcter radius
vacuum square fuel pump

WETTABLE POWDERS WILL PASS THRQUGH OR COARSER
SCREENS,

150 mesh 35 mesh 50 mesh

-



41, A GOOD GRADE GARDEN HOSE WILL WITHSTAND HOW MUCH
PRESSURI? g
--~ 150 P8I ___65PsI 45 PSI

42, AGITATION WHICH TENDS TO INCORFPORATE MAY CAUSE
FOAMING. RETURNING THE BY.PASS SOLUTION THE
SURFACE OF THE LIQUID WILL REDUCE FOAMING:

above gas below
chemicals air ' water

43, WHAT DOES THE FIRST TWO NUMBERS ON A TIP DESIGNATE?

angle nome of company

size of boom number of gallons per acre

44, WHAT ARE SOME DIFFERENT TYPES OF NOZZLIES?

___brass .. Copper —__luminum

—___plastic __ fiberglass ___nylon
silver . stainless steel —__ platinum

___rubber ____glass ___gold

45, SPRAYERS ARE USUALLY CLASSIFIED AS TWO TYPES:

low volume high frequency low intensity
high volume

46,  WHAT IS USUALLY SUFFICIENT TO CLEAN WETTABLE POWDER
FROM SPRAY, TANK, HOSES, AND BOOM?

rins¢ with kerosene rinse with oils rinse with water

47, WHAT WILL USUALLY STOP FOAMING IN SPR&LY TANK? HOW MUCH
NEEDED PER 100 GALLONS OF SPRAY?

kerosecne gas by-pass solution

1 pint 1 quart one gallon
48, WHAT WILL CHANGE THE RATE OF APPLICATION OF SPRAY?
speed pressurc nozzle size

size of tank drift water

-10~



49, HIGH PRESSURES WILL USUALLY CAUSE SPRAY TO?

51
____run __large droplets ____drift
____stay on plant
50; WHALT IS TAXONOMY ?
. taxes ___classification of ___ scparate part of plant
plant '
inflorescence __animal classification ___ stipule
5d. SOME TERMS DESCRIBING LEAF BASES?
____obtuse ____acute —.__ caudate
cuncate ____rounded ____ mucronate
___ truncate ____ oblique ____hastate
____ sagittate ____aristate ____ cordate
52. WHAT ARE SOME TERMS DESCRIBING LEAF TIPS OR APICES? t
____acute ___acuminate _____obtuse
) concate ____cuspidate __ hastate
53. GLABRATE MEANS WHAT?
____ happy | . long, shaggy —_ _becoming hairless
hairs inage
b4, THE MEANING OF RUGOLE IS?
____wrinkled _ glandular __ barbed
5%, WHAT ARE SOME KINDS OF LEAF ARRANGEMENTS?
__ alternate ____stipules ____whorled
____ Opposite ___ peticle ___ blade
56. SOME PARTS OF A LEAF ARE?
____blade ____tendril ____ petiole
___stipules _.___stolon ____oval
57 SOME TERMS TO DESCRIBE LEAF MARGINS ARE?
____blade ____entirc ____undulate
____serrate ____rachis ____lobed (pinnately)

lie



58.

5

60.

61,

62.

63.

64,

5.

66,

6%,

WHAT ARE SOME TERMS TO DESCRIBE LEAF SHAPES?

.. parallel . linear .. Oblique a2
cordate . Ooblong ___round
oval ____ reniform — . halberd-shaped
WHAT ARE THE FOUR MAIN PARTS OF 4 COMPLETE FLOWER?
scpal __ bracts - Stamen
___ pistil __ stalks — . petal
AN INFLORESCENCE 1S7?
___leaf arrangement _..sced arrangement ___ flower arrangement

A COLLECTIVE TERM FOR SEPALS IS?
perianth ____perigynous —_— cayla
THE SUPPORTII*;EG STALK OF THE INFLORESENCE 1S CALLED THE?
_____peduncle ____ pedicels . stigma
THE OVARY CONTAINS WHAT?

. pollen ovules dighasium

..A CHEMICAL USED FOR KILLING OR INHIBITING THE GROWTH QOF

PLANTE 1S?

___fungicide ____herbicide ___ growth stimulator

WHAT HERBICIDE IS MORE TOXIC TO ONE PLANT THAN ANOTHER?
selective ___nonseclective —__ growth regulator

SELECTIVITY OF HERBICIDES IS PRINCIPALLY BASED UPON THE
FOLLOWING FACTORS: '

absorption rates translocation
{all application

WHAT MORPHOLOGICAL OR STRUCTURAL PLANT DIFFERENCES
ARE RELATED TO SELECTIVITY?

Permit protection of the plants meristematic regions from
herbicidal injury

Plant surfaces absorb the herbicide quickly
Permit sclective application of herbicides
-12=-



68,

69,

70,

i,

72,

3

74.

T84

PHLOEM TRANSLOCATION OF HERBICIDES CLOSELY

PARALLELS THE MOVEMENT OF? 53

fond materials ____ saps . tendrils
PLANT HAIRINESS INCREASES HERBICIDE TOLERANCE BY:

reducing runoff . Yeducing temperature
___keeps leaf dust free

HERBICIDES USUALLY ENTER A PLANT THROUGH THE?

plant hairs roots xylem leaves

LEAF PENETRATIONS ARE THROUGH THE 1 OR 2,

3 IS A TERM USED TO DESCRIBE THE ELECTRICAL
PHENOMENA OF A 4 OR 5 .+ IONS ARE OF TWO
TYPED 6 AND 7 .

root surfaces stomates flowers

molececules pressure temperature

polar non-polar cold

THE ADDITION OF A WETTING AGENT TO HERBICIDES USUALLY
INCREASES ITS EFFECT ON' PLANTS BY:

increasing the herbicide contact
decrcasing the herbicide contact
Directing the herbicide away from the plant lcaves

IF THE HERBICIDE IS APPLIED TO THE SOIL PRIOR TO PLANTING,
IT IS KNOWN AS A TREATMENT?

pre-plant chemical decomposition leaching
TO A LARGE EXTENT, THE SIZE OF THE SEED DETERMINES THE DEPT
AT WHICH IT WILL GERMINATE, HOWEVER, MOST WEED SEEDS
GERMINATE IN THE SURFACE

1/2 inch 3/4 inch 1 inch 11/2 inch
WHICH AFFECT THE PERSISTENCE OF A4 HERBICIDE IN SOIL?

Microorganisms Photo decomposition

absorption on soil colloids

-13-



76,

17,

78.

9.

80.

81.

§3.

IN ADDITION TO FOOD SUPPLY, WHICH OF THE FOLLOWING -
DIRECTLY AFFECT MICROORGANISM GROWTH AND RATE OF ¢
MULTIPLICATION?

volatility oxygen water

mineral nutricnt supply leaching temperature

CHEMICAL DECOMPOSITION OF A HERBICIDE MAY INVOLVE SUCH
PROCESSES AS?

oxidation - hydration hydrolysis
phosphorus reduction

WHICH SOIL WILL NEED THE MOST HERBICIDE PER ACRE AS A
PREEMERGENCE TREATMENT?

____sandy sandy loam silt loam
heavy clay soil

IS THE DOWNWARD MOVEMENT OF A SUBSTANCE IN
SOLUTION THRCUGH SOIL,

hydration lcaching bacteria

WHAT IS5 ONE OF THE MOST EFFECTIVE ABSORPTIVE MATERIALS
KNOWN?

nitrogen paper activated charcoal

HERBICIDES MAY EVAPORATE AND BE LOST TO THE ATMOSPHERE
AS WI‘L"ST?

____liquid pressurc _____oxygen ____ volatile gases

THE EXTENT TO WHICH 4 HERBICIDE WILL LEACH?

Solubility of herbicide in water

Calculation of water per foot of soil

e Amount of water passing downward through the soil

HERBICIDES ARE FORMULATED TO ‘BE APPLIED AS?
_solutions of water or eils _ dusts

cmulsicons _solvents granulcs

-—14-
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B5,

86.

87.

88.

89.

THE A MOUNT OF SPRAY DRIFT DEPENDSE UPON WHAT? )
L
e

o

size of droplet pressure of spray amount of wind

MATCH THE FOLLOWING STATEMENTS WITH THE LETTER OF THE
ITEM:

a liquid which is always clear in appearance a. solution
normally appears milky or cloudy when mixedb. emulsion

with water
every part is like every other part c, wettable powders

an example of sugar in water d. granuales

usually applied with mechanical spreaders
by hand

a physically homogeneous mixture

marketed as a powder, or as a slurry

composed of solvent and solute

the constituents cannot be seen separately

é.n exaﬁéle of 2, 4-D amine in water

WINDS ARE LEAST GUSTY BETWEEN:

___2-4p‘.m. | ____2-4‘a.m. ‘_;_lla.m. -l.p.rn.
____none of these

WINDS ARE LEAST GUSTY OR TURBULENT JUST BEFORE __ 1
AND SECONDLY JUST AFTER _3 H :

sunset sunrise before noon

THE __ FORMULATIONS OF 2, 4-D vary FROM LOW
TO HIGH VOLATILITY.

chemical carbon ester

PURE 2, 4-D ACID 1S ONLY 1} SOLUBLE IN WATER, 2
IN PETROLEUM OILS, RELATIVELY 3 TO METALS, NON-
4 AND 5 IN THE PLANT, DOES NOT NORMALLY

REDUCE THE TOTAL NUMBER OF SOIL ___ 6 , HAND IN ORDINARY
USAGE 1S 7 TO HUMANS AND ANIM#A LS,

explosive _polar non-polar

-i5-



89 continued 56

90.

21,

92,

93,

94,

95.

96.

-

slightly inscluble non corrosive

toxic non toxic microbes
_translocated non translocated monuron

THE FIVE FORMS IN WHICH 2, 4-D is MARKETED INCLUDE?

salts ester emulaions
alcchol .acid dust
granular vapor liquid

VOLATILITY MEANS THE TENDENCY OF A CHEMICAL TO 1
OR GIVE OFF 2 .

pressure ____ vaporize . fumes ___ explode
2, 4-D ESTERS ARE USUALLY SOLD A5 _1 , WHEN MIXED
WITH WATER FORM 2 WHICH APPEARS 3 . ESTERS
ARE SOLUBLE IN MOST _ 4
___alcohol ____liquid ____milky
dust ____emulsion ____ water
PLANTS ARE U5UALLY MOST SUSCEPTIBLE TO 2, 4-D:

when they are small ____during & After fruiting

while germinating —__just before flowering begins
DISCUSS THE EFFECT OF 2, 4-D on RATE OF RESPIRATION:
. low rate stimulate ____high rate inhibit ____even (no ratc)
SEVERAL HERBICIDES MARKETED AS WETTABLE POWDERS INCLUDE?

simazine ___arsenic ____atrazinc
_____tyndall _____monuron ____nebruren

MATCH THE FOLLOWING FORMS OF 2, 4-D WITH THE CORRECT
ANSWER:

acid a. soluble in oil

_aminc b, soluble in water
S PAL



96 continued

97.

98.

99.

100,

____sodium ¢. volatility 57
. Bster volatile d. precipitate in hard water

e. milky with water

f. clear with water

g, emulsified
DALAPON CONTROLS PERENNI.AL GRASSES SUCH AS?

rye grass . quac.k grass ____Johnson grass

___Bermauda grass _____Brome grass _____green grass
SODIUM CHLORATE HAS BEEN USED FOR MANY YEARS FOR

_ ____CONTROL OF SERIOUS PERENNIAL WEEDS, CARE MUST
BE TAKEN THAT TREATMENT DOES NOT OVERLAP THE ROOTING

AREA OF OR __. SODIUM CHLORATE IS
USUALLY APPLIED AT A RATE OF TO POUNDS
ACTIVE INGREDIENT PER . THIS
IS EQUIVALENT TO TO LBS/A,

one two three

. 435 870 780

534 shrubs spot treatment

flowers plants desirablc trees

A SOIL STERILANT, AS USED IN WEED CONTROL, PREVENTS GROWTE
OoF PLANTS,

Bacteria _____green __desirable
NEARLY ALL SOIL STERILANTS ARE AND THEREFORE
WILL KILIL: OF PLANT GROWTH.

—all ______selective _____ nonselective
none _____onc ______polar

18-
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Since the passage of the Kansas Pesticide Users Law, (1970)
educators were called on to »rovide training for wvarious grouns who
chose to heecorwe gqualified to annly pesllicides in XKansas after Jumizry 1,
1973. The marpose of the study wis to compare and evaluvate units of -
instructional materials available in Fansas to educate pésticide
applicators for state certification and licensing.

This created a need for identification of competencies for
pestlicide anplicators, It scemed logical to the writer that if the
competoncieys required to license nesticide anplicators were determined
and the units of instmictional material evaluated, the resulis would
establich the guidelines for the vresent and future vesticide anplicator
certification. The puidelines would heln in updating, érranging and
utilizing the units of instructional material in zgricultural
curricalums to bhetter prepare agriculturists for future pecticide
iriolvament,

The range of anplicator »ersomnel requiring certjficﬁtion
enzompassed peonle of different ages, different educsztional levels
and differcent occupational experiences. Four groups were used in the
comparison of the four different units of instructional material, The
reseurceh nopulatlon was obtained by random sampling and included four
groans of fifteen cach that used the four different units of
instroctional materials.

The study was limited to 2 tuwelve monlh pericd and ineluded only
students from the Liberal fren Vocationzl and Technical School (TAVIZ)
that used the f;ur different units of dnstruetional materials, The

unite were (1) Study Guides by the Veed and Pesticide Division of the



{ansas State Department of Agriculture, (2) Kansas Pesticide Users
Handbook by the Kansas Ilension Service, (3) Agricultural Chemicals
Spceial and (4) Agricultural Chemical Regular, The three and four
units of materials were developed by the LAVTS instructors of
Agricultur-l Chemicals, Kenneth Schuster and his assistant, the writer
of the renort,

Unon conmpletion of the study, the research mnooulation wes given
an examinstion developed by the Weed and Pesticide Division of Kansas
State Department. The examinetion vas over the competencies which
were required of pesticide applicators. The examinztion was con-
fidential toc the KSDA. The scores of the research nopulation were
reporbed sccording to the correct recponses.

The findings indicated that there was 1little difference in the
averages of the examination scores between the four grouns. 4n
analyaic was made to determine which aress needed strengthening within

four units of instructional materiais. A difference was observed
by the writer in the attitucde and desire which individuszls had in the
certification mrogram,

The tobtzl test average for the four groups using four different
instructional materials was 838,3% with students using ¥SDA malerinl
having an average of 86.3%, Extension material 06,24, LAVIS Snecial
materizl 87,07, and LAVTS Repular materizl 88,07, Since it was the

1

observati on of the writer that the ability level of the students in
the four groups wsing the four different instructional materials was
nearly coual it was concluded that cach of the witerials were

satisfactory for the instruction of agriculturzl chemical applicators,

The reculis of the data convinced the writer that studics cen do

n>



much to inform educators of the validity of their instructional
materizls. The four groups tested demonstrated the importance of
the roli of formal education for the certification of future pesticide

applicators,



