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Today isFriday, April 15,1994. My nameis George Warerepresenting the Univeraty of ArizonaCollege
of Agriculture. Today | am in the company of Leon Moore for the purpose of recording Leon's

recollections of Entomology, Insect Pest Management and Integrated Pest Management in the State of

Arizona. We arein Leon Moore's home at 4469 North Camino Gacela, Tucson, Arizona, 85718.

Ware: Leon, am | correct in stating that it is your intention to give this tape and the typed manuscript
resulting from thisinterview to the Arizona Historical Society?

Moore: That is correct.

Ware: Well, that's good because this becomes alegd statement and it permits usto carry it on and use
it for historica records in yearsto come. Leon, you have just retired about a year ago from the
Univergty of Arizona, College of Agriculture, Extendon Service. | would like for you if you will
to go back to the very early years of your life and tell usalittle bit about your background.

Moore: | wasborn in the Western part of Arkansas near the Oklahomaborder in 1931 and | grew

up on asmal farm in that area. My parents actually grew cotton and some other row
crops and did some raising of cattle so that was bascdly what we did during the early
years of my life. We gradudly moved East from where | was born and ended up in the

little town of Wadron, Arkansas. That's where | spent most of my young life growing up



and | got my education through the 12th grade there. From there, | graduated in 1949 and
moved on to college firgt a Arkansas Tech. Bascdly that'sthe beginning part of my life.

Ware: Who were your parents?

Moore: Fred Lee Moore was my Dad and hewasborn inthe OklahomaTerritory in 1894 and he
migrated, of course, over into Arkansas. My Mother was Lenya Mae Tamplin was her
maden name. Shewasbornin Texas. My father and my mother were both married a
areaively young age and started families, then their matesboth died. About ayear before
| was born they met and were married and they had what essentidly is the family thet is
mine. Actudly we had three families melded together. | had four Ssters and a brother.
The brother died when he wasthree years old. But that then is my immediate family and
the four sgtersare fill dive and dl Hill live back inthe Arkansas area. My parents lived
until 1983 and strangdly enough died within about three months of each other in that year.
They are buried near Wadron, Arkansas.

Ware: You have no brothers?

Moore: No, none that are dlive. The one that died was only three years old when he died of
pneumonia. At that time there was gpparently no readily available curefor pneumoniaand
50 he died from that when he was three years old.

Ware: Tdl me about your college education.

Moore: To start with when | left high school | went to Arkansas Tech and that was in 1949.
Arkansas Tech islocated over a RusHlville, Arkansas, a smdl two-year school at that
time. Itisnow afour-year universty. Thefact isthat | started to school therein 1949 in
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what was referred to as Generd Agriculture. The intent was to get a couple of years of
study there and then be able to transfer on up to the University of Arkansas to complete
the education. Unfortunately, while | was there, in 1950 the Korean War became a
problem so my eduation was interrupted in 1951 when | joined the Air Force in January
of 1951 to avoid being drafted. | spent four yearsin the Air Force during the Korean War
and came back and went one semester in 1955 at Arkansas Tech to sort of tie up loose
endsthere. | then transferred to the University of Arkansasthe Fall of 1955. | completed
my B.S. degreein Generd Agriculture at the University of Arkansasat Fayettevillein 1957
and immediatdy went on to begin work on my Masters degree in Entomology because
while | was studying there toward the end of my Bachelors degree, | took a course in
Entomology and | decided that that was something | redly liked. That started my interest
in Entomology and | decided to pursue it to an advanced degree. Thanksto my Gl Bill of
Rights, | was able to go on and complete my Masters degree a the Universty of

Arkansss.

Ware: When was the Masters degree?

Moore:

That was January of 1959. At that time| decided rather than going to study for the Ph.D.
immediately, that | would go to work for awhile. That'swhen | started looking into jobs
and my mgor professor there had a cal from Dr. Larry Carruth, who was Head of the
Entomology Department hereat the Univeraty of Arizona, and hewaslooking for aperson
to be a Survey Entomologist in Arizona, so to make along story short, | guessthat's how
| origindly came to Arizona. It was because that Survey Entomologist position was
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avalable. After | worked here for awhile, | was eligible for a sabbatical leave and |
worked out an agreement with Kansas State University to do my research project in
absentia here and then went back there for ayear for my sabbatica leave and finished out
the course work that | needed for my Ph.D. and that wasthen 1972. Soto bringitdl into
anutshdl, | started my education at Arkansas Tech Universty of Rusdlville, Arkansss,
transferred to University of Arkansaswherel received my B.S. degreein 1957; my M.S.
degree in Entomology in 1959; then received my Ph.D. from Kansas State University in

1972. Sothat is my educationa background.

Ware: Slow but sure. Okay, now let's go back and tell us about your marriage and your family that

Moore:

resulted from the marriage.

Okay. When | went to Arkansas Tech in 1949, and actudly it wasthefollowing year that
June Morris came there to go to school from Hartman, Arkansas. June and | met there
a Arkansas Tech and we dated and everything for the rest of that year, | suppose you'd
cdl it, until 1951 came and | had to leave for the military service. When | completed my
basic training and had gone for additiond training at Air Force Base in
Missssippi, on my way back through to go to my permanent station at Hamilton Air Force
Base in Cdifornia, June and | were married. That was in July of 1951 and we were
married in Little Rock, Arkansas. After | had gone on over to Hamilton Air Force Base
and got settled in there, shejoined mea Hamilton Fidd. Welived in Petduma, Cdifornia
for awhile. Out of our marriage has comefour children and it sarted dmost immediatdly.
Stephen was born a Hamilton Air Force Basein July of 1952 and then alittle over ayear
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later, August 6 of 1953 Daniel was born at Letterman Army Hospital just across the
Golden Gate Bridge in San Francisco, Cdifornia. Then David, our third son was bornin
Fayetteville, Arkansasin 1958, that was after we had gotten out of the military service and
had returned to the University of Arkansasto study. Susan, our only daughter and thelast
of our children, wasborn herein Tucson, Arizonain 1965. We have the four children and

they're dl married and dl live here in the Tucson area at thistime,

Ware: Tdl mealittle bit, quickly, about your duties during your four yearsin the Air Force - your rank.

Moore:

| was an enlisted man and went in asa Private and worked my way up to a Staff Sargeant.
| was trained, actudly was one of the early traineesin radar, which a that time was just
being developed, so my duties were to work in radar surveillance and on the West coast
of the United States we were responsible for detecting and investigating unknown aircraft
that might be flying in toward the United States from the West or from the Northwest.
Most of my duties then were to train others to dedl with radar and to actualy work in the
radar detection system that we had there in the Air Defense Command. That essentidly
waswhat | did. | was never went to Korea dthough | was on orders severd times, but
always something happened that | didn't have to go, so dl of my duty was there in

Cdifornia

Ware: Were you one of the people that had to look at these scopes and watch the activity on the

Moore:

oscilloscope?

| worked actualy in acontrolled center and we had these scopes stationed out in different
areaslike on mountaintopsand different placeswhere peoplewoul d watch the scopesand
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they would passthe information in to us. Then we would make a decision as to whether
we had to so-call scramble or send out ajet fighter to look at whatever it wasthat wason
the screen that we couldn't identify. We would get an identification back from our pilot
and wewould makethe determination then asto what it wasand so forth. 1t wasfortunate
that nothing ever came there that we couldn't eventudly identify.

Ware: Everything was afriendly force.

Moore: That's right.

Ware: Tha carries us through your education, your marriage, your military experience and then you
dluded briefly to your coming to Arizona. Let's pick up on that because that's where we want to
spend the rest of the interview as to your work here in Arizona. Your first job a Arizona was
when and what?

Moore: | came here as Survey Entomologist in January of 1959. | cameto Phoenix because what

had happened was, they wanted a Survey Entomologist position but they wanted it to be
a cooperative effort between the United States Department of Agriculture, the APHIS
group, and the Arizona Commission of Agriculture and Horticulture, it was cdled at that
time, and the Univergaty of Arizona. So it was a three-way cooperdtive effort to put a
position into being that would examine or survey the State of Arizona, the mgor crop
areas, for economic pest problem and to report that to acentra group which was stationed
in Washington, DC. They would then put out an economic insect report for the nation
eachweek. That was essentialy what that was. My responsibility wasto cover the State
of Arizonaand to get that information in to them so that they could in turn report it asa
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nationa effort. It was caled the Cooperative Insect Report. That was a position which
was very vauableto meand | dill think it was very vauable because it gave me astrong
bass of understanding of theinsect problemsin the State of Arizonaand of the Stateitself.
| had to be out in the State on a continuing bas's working with the people, the Extenson
Service people, the farmers, and learning more about the crops and the insect problems
that we had, so that was avery vauabletime for me and it helped meto prepare for being

an Extenson Entomologist which became available to mein 1962.

Ware: Who was your immediate supervisor as Survey Entomologist?

Moore:

The immediate supervisor was what we caled the State Entomologist or the Head of the
Commission of Agriculture and Horticulture and at that timeit was Mr. Wick Mendenhdl
and hewasmy immediate supervisor. | worked with Dr. Jm Roney who, at that time, was
an Extenson Entomologist for the University of Arizonaand coordinated my activitieswith
him and with whomever was the leader of the APHIS group from USDA. So, we had
occasiond mestings, | can't remember how often, but we had meetings to coordinate the
activities and to review my accomplishments and progress and to suggest or to develop
programs for thefuture. Soit was dedling with thosethree people. | did not haveasingle

number one "boss'.

Ware: Who wasthe third person? Y ou said Wick Mendenhall, Jm Roney and who else?

Moore:

Whomever was the head of USDA/APHIS. That tended to change quite often. Carl
Rohwer was the first head of that group and would probably be the one that | served

under most.



Ware: So you served asthe Survey Entomologist for the State of Arizona from?

Moore: January, 1959 to June of 1962.

Ware: Inthat role, did you travel around the State?

Moore: Oh, yes. | traveled around the State dl the time and so | just had somewhat of aregular
schedule like going to Y uma County and on up in the Parker and Mohave Vdley aress,
then maybe the next week | would work my way over on the Eastern side of the State and
vigt the counties there like Graham, Greenlee and Cochise; and then the next week thein-
between counties and sort of repest this over and over again. But | aso had to develop
asystem of contacts out there so that in the weeks when | didn't go to one of these aress,
| could be on the phone asking people out there what they were seeing and what had
occurred in terms of insect problems during the weekswhen | wasn't there. It wasathing
of coordinating and bringing about reports from cooperators as well as going out and
detecting these problems mysdf.

Ware: Give me asort of anideaof what atypica day would be, as a Survey Entomologist - what you

would do.

Moore: In terms of going out and sampling, | would go directly to the fams and | would try to
break down my time based on maybe theimportance and the acreage of the crop and how
intengve the insect problems were onit. So naturdly in the summertime, 1'd spend quite
a bit of time on cotton, but | dso saw and sampled severd fields of cotton on any given
day.

Ware:  Sampling them for what?



Moore:

For bugs - for insects. So I'd take just an ordinary sample of a number of fields around.

Ware: How would you sample afield.

Moore:

You actudly go into it and use asweep net and use visud observations of what wasgoing
onthereinterms of bugs - I'd look at the terminals and look at the bolls - a number of
balls - and take an actua sample. Then I'd combine that with reports that I'd get from
other people and come up with as much of a consensus as | could of what the pest
gtuaion wasin that particular week. But I'd do the same thing for afdfa, citrus, and all
of the vegetable crops and any of the other crops that were growing in the State. 1t was
my responsibility to cover the whole gamut and to try as much as possible to give an

accurate picture of what was going on herein Arizona

Ware: 'Y ou spent most of your time though, surveying what particular crops?

Moore:

W, like | sad, in the summertime it would primarily be cotton because cotton was o
important and always had lots of problems. Now in the wintertime lettuce was very
important because lettuce tends to have lots of pest problems, citrus would be important
in the spring, especidly. So it varied by time of year as to how much time that I'd spend
on any given crop but try to be seasond in terms of the intengity of sampling there based
on what problems were occurring. In Arizona, cotton has dways been the King of the
Crops ever since I've been herefor thelast 30 or moreyears so naturdly theinterest from
anaiond standpoint iswhat's going on in cotton in Arizona. Also you have to consider
that's where most of the insecticide use occurs and has dways occurred isin cotton. That
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reflects the fact that there's where most of the bug problemswere. Cotton, | would say,
probably required about 80% of my time during | was Survey Entomologist and the other
20% would have been broken down into al of the other crops.

Ware: Bridly, what werethe mgor pestswhen you were Survey Entomol ogist between 1959 and 19627

Moore: Strangdy enough, they were different than they would be today because a that time we
had dmaost no activity from the pink bollworm dthough it did occur on occasion but there
were efforts to eiminate it and it was redly not a mgor pest until about 1965. So the
magor pests during the early times when | came here was like lygus bugs and cotton
bollworm and possibly some of the things that we don't consider too much nowadayslike
the wooly-worm or the salt-marsh caterpillar and a few things like that. Those were the
maor pestsin those early years.

Ware: Wasthe boll weevil a pest?

Moore: No, we did not have the boll weevil dthough on occasion wewould pick up aboll weevil,
but it was kind of like the pink bollworm, on occasion you would pick up one but nothing
of any economic importance. Generdly people fdt - you often heard the statement that
we will never have any trouble from the boll weevil or we won't have any trouble from the
pink bollworm because - everybody had their own reasons. Some would say it's too hot
here and others would say it's too dry here and various other things, but eventualy these
pests did become mgjor problems. For along timethey were not problemsand it seemed
like every year we went by though the number of pest problems and the intengity of pest
problems became alittle bit worse. Ingtead of actudly getting on top of things and doing
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a good job of not bringing on additiond pest problems, it seemed that the way we did
things encouraged additiond problems to occur.

Ware: When you say we, you mean growers?

Moore: Y es, people who were responsible for treating.

Ware: So the pests from 1959 through 1962 were redly rather light and the jobs that you did - tel mea

little about - let'sjust ook at your life. You had to travel alot done, didn't you?

Moore: Yes.

Ware: And the vehide that you used, was it air conditioned? Did you have to spend the night out? Tell

usalittle bit aout your life awvay from home.

Moore: | certainly had to spend alot of time on the road and | have to thank my wife for raising
our family muchof thetime. | remember an interesting story of when we came here. We
had a 1954 Chevrolet car and of course had no air conditioning in it when we came to
Arizona and | was taking to a gentleman there in Phoenix who was in the Extension
Service and he called me in to talk about this and he said, "Does your car have air
conditioning in it?" and | said, "No, it does not." He sad, "That's fine, don't put any air
conditioning in that because the farmers will think were too high-falutin' and they won't
redlly want to ded with usin the way that we want to be able to communicate with them.”
W, | took that to be gospdl and made a couple of tripsto Yuma and | steamed and
steamed dl theway, but then, the thing | was noticing though - you'd go out on thesefarms

and you'd roll up beside afarmer and held roll down hisglassto tak to you and | thought
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something must be amiss here, so eventudly | did get the air conditioning then put into my
vehicle and that sure made life alot easier once that happened.

Ware: You were driving your own vehicle?

Moore: Oh, yes. They paid you state mileage and that was generdly truedl through the yearsthat
the Extension Service paid mileage to me even after | became an Extenson Entomologist
and | drove my own vehicle. When we got on down alittlelater into the career and | did
then start using more of the poal cars from the University.

Ware: Do you remember anything about the conditions of where you stayed in Arizonaat that time? The

cost of rooms? The names of some of the hotels or motels?

Moore: It was pretty cheap. | know wetried to get by as chegply as possible and like in Yuma,
there was a hotd called the Flamingo. It was up on the strip and it's not even - you can't
even find where it was any more, | guess, but that was my favorite place to stay when |
firg came here and therewere smilar type places dl over the State. | wasthinking just the
other day, that of al the places| used to stay, | don't believe any of them are il thereand
inusetoday. Those are the placeswhen | first came here. There's been alot of change
in that regard, but | don't recall worrying about the rooms or the fecilities or anything like
that. | think my interests were more in getting ajob doneand | just stayed wherever was
avalable and it seemed to methat dl the placeswerewell kept and that sort of thing, even
inthat day and time. | know | dwaysworried alittle about water in Yuma, | didn't liketo
drink the water there. It was about the same in Parker and afew placeslike that but you
learned to work around that and find out where the good bottled water was, or whatever.
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It was a hot job but my job's been that way throughout my career having to work in the
summertime when the heet is S0 great and everything, it could be something that would
discourage alot of people but | redly didn't et it bother metoo much. | enjoyed it redly.

I'd work early in the day and generdly complete most of

end of Sde 1, tape 1

Ware: Y ouweretaking about staying at different hotels and air conditioning and the like, and you quit at

Moore:

noonyou said you could get most of your work done. Tell about the temperatures, what werethe
maximum temperatures you remember working in the fields, say even on rare occasions - how hot

did it get in Yuma?

In and around 120 is about as hot as I've been out into the fidlds and actualy they say
you're stupid if you work in that kind of circumstances, so that's the reason for trying to
work early. Wed go to work around 4:30 - 5:00 and by noon you're pretty well finished
your day as far as the field is concerned. Then you get on back in because the hotter
temperatures will come after lunch a 2 or 3 o'clock in the afternoon so we would make
every effort to gear thingsto getting the fiddd work done during the cooler time of day and
then doing phone cdling and vigiting with people during the afternoons when it was hotter
inthefied. | dowant to say thisthat during those early dayslikethat, | recal seeing four-
bde cotton quite a bit and five-bae cotton so some extent that had never had an
insecticide treatment put on it in Yuma. So that's how much - well you can get an idea
from that as to how much the insect problem has changed over the years. We couldn't
dream of producing a cotton crop now and not having to treat it with a number of
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insecticide gpplications. So ingtead of holding our own or getting alittle better in terms of
insect problems, they've actualy over the years becomeworse. But that getsaway alittle
bit from what we were talking abouit.

Ware: | want to give the reader an opportunity to know how you dressed under these conditions when
the sun's beating down, there's not a cloud in the sky, and it may be as hot as about 120 degrees.

Moore: Strangely enough, George, you'd think you'd go aslight asyou could but | generdly wore

long-deeved shirts. | did not wear short-deeved shirts. | liked cotton because | dways
felt that it was cooler, or least a cotton blend. The lighter colors of course are better but
| think loose-fitting clothing and something to cover most or dl the body as much as
possible to avoid the sun's effects. | always wore a hat to protect from the sun.

Ware: Wasthisahat with abrim onit or acap?

Moore: | tended to wear the baseball type caps and that of courseis not the best, I'm sure, but |

did wear alarge segment of the time, epecidly when it wasin the hotter time of the yesr,
I'd wear awhat I'd call astraw hat with awide brim. That protected the ears and the back
of the neck and so forth.

Ware: Wdll, you've had alot of exposure to both direct and indirect ultra-violet from the sun, probably
as much asjust about anybody in this part of theworld. Today we arelooking at amgjor problem
in older people and that is skin cancer that is caused by ultra-violet from the sun. Have you had
any problems like that with your skin?

Moore: Not redly. I've had spots removed from my forehead and the sides of my face and my

ams but none of them have been thered canceroustype growth, so I've been lucky in that
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regard, but | think possibly that the precautions| took intermsof keeping cover over those
helped alot. | didn't redly start using any of the block or blockers, whatever you cal
them, until maybe the last ten years of my career but I'm sure those would have hel ped.
But | guessI'm fortunate, | think people are different in their susceptibility to that disease.
Fortunately, | haven't had any trouble yet but | have had those spots removed from my

forehead and tops of my arms.

Ware: Whenyou werein other countiesaway from home spending the night, what would you usefor your

Moore:

office because | know you needed a place to make phone calls and do some of your paper work?

| used acombination of places. The hotel roomsis one place wherever you're staying, but
the other isthat | had a good rdationship aways with the County Extension people and
a0 a the Experiment Station farms. | could go to any one of these places and find a
place that | could cal my office temporarily on any given day and work there during the
afternoons. Combine that with visting and if | wanted to just write I'd seek out an area
therethat | could St down and have some privacy. The people - you know that's been
one of the nicest things about working here has been the good peoplethat I've had to work
with over the years and the County Extension people and the Experiment Station people
and everybody e se have dways been red good to help me. That, of course, goesfor my

years as an Extengon Entomologist as well as when | was the Survey Entomologist.

Ware: It'salittle hard I'm sure to separate exactly some of the circumstances of your employment but we

have now covered the years from 1959 through 1962 as a Survey Entomologist. What happened

in 1962 - did you change jobs?
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Moore:

| was working as Survey Entomologist and had a cal from Dr. George Hull who was, a
that time, the Director of Extenson here a the University of Arizona and he told me that
the Univergty had been funded to establish asecond Extension Entomol ogist position, one
that would go dong with the pogtion held currently & that time by Dr. Jm Roney, and
wanted to know if | would like to have that pogition. At that time we did not have to go
through dl of the thingsthat you have to go through now in hiring people, and so he amply
offered me that position based on the fact that I'd been working in the system and they dl
knew me and that | had a good deal of experience out in the State from my survey work.
| accepted that position after thinking about it and discussing it with some people and then
began the process of moving down here in May of 1962, so that was the process that
occurred there. When | came here | remember that about the biggest thing that | was
given was akey to an office and told that here's what needs to be done, now go develop
aprogram for that and | was given certain responsihilitiesin termsof cropsto cover for the
insect problems and Dr. Roney was given the others to cover. We broke down the

respongbilities that way and then we proceeded to develop Extension Service programs.

Ware: Exactly how were they broken down initially between you and Dr. Roney?

Moore:

For afew years, | can't remember exactly the number of years, but for just a short time
after | came here, my responsibilities were like the cered and the forage crops and the
home yard aspect of things- urban entomol ogy so to speak, and thelivestock and that sort
of thing. Dr. Roney retained cotton as his primary responsibility and he had some of the
other cropsaswell. But thenafter ashort time, that was switched around and | wasgiven
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cotton as aprimary respongbility and | recdl that that was quite a change in my activities
when that occurred. | had to switch from working on these other crops back more to

cotton and since then I've served most of my time in cotton.

Ware:  JmRoney wasthefirst Extenson Entomologistin Arizona. He came hereabout 1943. 'Y ou came

Moore:

here in 1959, s0 he had established himsdf as the Senior Entomologist. What was your

relationship with him as a Survey Entomologist - how did you get dong?

Got dong very, very well. Dr. Roney was aperson who waswell-known out in the State,
especidly in the Phoenix area, and he was pleased to have a Survey Entomologist so he
worked with me very closdly and | was in his office severd times per week discussing
problems with him, discussng what | was finding out in the State and so forth and he
contributed a lot in terms of what he found to what | was able to report in the weekly
report, that was avery good relaionship. | do think that at the time of my moving over to
be an Extenson Entomologist there was alittle bit of a problem there, | don't consider it
personal, but Dr. Roney was of the point of view that weredly didn't need two Extenson
Entomologigts, and athough heliked measaperson, | think, and vice versa, he till wasn't
sure that we needed that. That created alittle bit of a problem there for awhile, but Dr.
Roney was getting on toward the end of his career and s0 it was gradudly a thing of my
taking over more of the responghilities as time went dong and his backing out and

eventudly heretired.
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Ware: Let me ask you one more question about that relationship. When the crop assgnments were

Moore:

changed and you took over cotton which was the mgor entomologica crop in the State, did that

change your relationships with Jm Roney?

Will, | think that any problems therewith Jm Roney were dready established because of
the fact that he just did not believe we needed two people and so | think that he had some
misyivings about not being the tota Extenson Entomologist for the State and have
responsibility for dl the crops, however | know that he had astrong position in deling with

the cotton problems and certainly when that change was made, it didn't help that Stuation

any adl.

Ware: He had a very dose rdaionship with most of the County Agents and certainly dl the growers.

Moore:

Let'stalk alittle bit about the people that sold chemicals. How many pesticide or insecticide or

fertilizer sdesmen were there out there in the heydays of 19627

| redlly don't know the number but | do know that the agriculturd chemicd industry was
very, very srong. It became very strong during the 1950's and continued to grow right on
through the 1960's. There was a trememdous industry there including a field force that
would go out and determine wha was going on in the fidd and would make
recommendations to the growers as to what they ought to do in terms of insecticides. Of
course, that created some controversy because the people who have aninterest in sdling
meaterids because they are theirswould be recommending them to the growers and so on.

If you look at that Stuation, | think that is one of the mgjor reasons why we began to think

about and to look to developing what we now cal the Integrated Pest Management was
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to get away from the intereststhat might not be best in terms of dedling with pest problems

and retaining a haf-way decent environment to livein.

Ware: Tdl me alittle bit about a typical company located in one of the cities where there was a lot of

Moore:

cotton being raised. How did they function and what wastheir rel ationship to the farmers? Kinda

givemea to that.

Y ou need to bregk it down into the two different groups as far as the companies were
concerned. There are the basic manufacturers and these would be the people like Dow

and DuPont and and al of the different ones, and

so forth. They're the basic manufacturers and generdly those people had what wewould
think of asmarketing oriented people and then they would have devel opment people. The
development people were more interested in working with researchers and putting out
plots of their own and o forth to develop their materids. The marketing people were
respongble for deding primarily with the distributing companies. Now the didtributors
were the other group as opposed to the basic manufacturers. The distributors at thet time
in the early times were companies like AgriChem and Wilbur Ellis and Pure Grow, and a
number of other companies of that nature, Company and so on, that are
primarily in the business of digtributing materid - they were the local distributors. Those
people were made up primarily of alarge aff of people that would ded directly with the
farmer and they would maybe have aformulating plant and whatever that they would take
care of for kegping the materids ready that they would get from the basic manufacturers.

Then thisfidd force would go out, alot of them would sample fields for the growers and
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they would certainly ded very closdly with the growersin terms of persond relationships
and dl thiskind of thing - they amost lived with their assgned growers and worked with
them very closdly. Naturdly good relationships developed there and alot of dependence
through the 1950's and 1960's, these people generdly had alot of different materidsto
select from and they could do a good job for the grower and the grower could just
essentidly go off and forget his pest problem. They didn't anticipate some of the problems
that might occur from that kind of action, what they did was continue to put on more and
more materids and everything was going dong red well, it looked like thet it wasjust the
best of dl worlds - the bug problems were not there and the crops were yidlding well and
dl this kind of thing. But then some things started to happen and these were not good
things - things like an ingbility to control some of the pests with the products that they had
inthe past, and the emergence of peststhat were of no consequence earlier became mgor
problems. This sort of thing began to show its ugly head and that's where then things
beganto become unraveled and we sort of entered the picturein termsof trying to helpthe

growers cope with thiskind of a situation that had been crested.

Ware: Okay, now I'd like to stop at that point and have you comment on the early 1960's. What were

Moore:

the major insecticides that were being used. Now we know that cotton was the mgor crop.

Wel, DDT was amgor materid at that time and alot of our people used a combination
known as Toxaphene DDT. Toxaphene was a materid which apparently when added to
the DDT helped it to be even more potent than it was by itself. That wasamgor part of
the insecticide gpplications during the early yearsthere. Actudly it started asearly asthe
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mid 1940's, about 1945 or 1946 and it continued to be used right on through the 1950's
and into the 1960's withalot of good results. Now there were some other materials that
began to come along and that chlorinated hydrocarbon group included anumber of other
insecticides like Endrin and Heptichlor and Chlordane and DDT and that generd group.
Then as those materids began to age alittle bit and of course the chemica industry was
becoming stronger they discovered another group known as the phosphate, the organio-
phosphate materid s and those began to comeinto the picture and somewhat displaced the
others, athough for awhilethetwo were both used rather heavily. That included materias

like Metdparathone and and a number of different phosphate

insecticides.

Ware: These insecticides were gpplied to the crops and | think you need to go into a little bit about

Moore:

irrigation, the timing of gpplications, aeria applications, what were the formulations used, dus,

Sprays - sort of ahistory of that.

During the time when | first became Extenson Entomologi<t, we were usang an awful lot
of dust and these were materids that would be put on by arcraft mostly and were put out
asadud. You could seethe dust billowing from the airplanes and there tended to be alot
of drift from that and loss of the materid from the target area, but as time went dong
regulation came into the picture and people became more aware of the problems
associated with the drifting of dust type materids as compared to sprays and we gradudly

began to move more and more to spray type gpplications. | don't remember exactly what
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the year was but probably aong toward the late 1960's we became amost entirely spray
oriented then, and very few dusts have gone on since that time.

Ware: What was the problem with dust?

Moore: Wil it was primarily that they would smply drift. Y ou could put out the dust particlesand
they were such that windswould catch them and drift them away from thetarget areasand
over onto unwanted areas possibly. So | think drift was the mgor reason for switching
from the dust to the sprays.

Ware: | think for the record we need to establish some sort of a number for the number of people that

were actudly sdlling and servicing thegrowers. Do you have an estimate of the pesk number about
1962 to 1965?

Moore: | redlly don't but I'm sure it must have been at least 2,000 or so people, but | would have
to go back and look at that, George.

Ware: That would be good. | had the impression that it was somewhere about 400.

Moore: Wi, it depends | guess alittle bit onwhat you count asthe industries - if you look at the
office daffs and everything involved, but if you arelooking dtrictly at field men that are out
there sampling and so forth, then it certainly would be less than the figure | was giving.

Ware: | used that number because it seems that that was the number that was a member of the Arizona

Ag Chemicds Association. If you had a meeting you'd have somewhere around 400 people
atending.

Moore: That is correct and so that is a good way to look at it but | don't redly have any way of
knowing.
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Ware: Nor do|. It'sjust sort of recdl. The problems that occurred from using these organochlorine

Moore:

insecticidessuchasDDT and Toxaphene, adrin finaly becamewnhat -

there were two or three of them. Just describe the resulting problem.

Fra of dl we cdl it redstance - pest resistance to these materials began to develop. That
isthat the pestswhich were controlled by these materidsinitidly, began to devel op through
aselection process within their own population, those that could withstand these materias
and survive and actualy do quitewell. So | think that pest resistance would be one of the
primary ones. Another is that these materials did not break down readily in the
environment after they were applied and so there was the problem of residues of these
products showing up in not only the crop that they were applied to but possibly in those
where these would drift to them, or in those that even were planted into fiedldswhere these
had been applied in the past and the dust would pick up the materia - the wind and dust -
and trangport it asresdues of these products. So | think that the major two would be pest
resi stance to them and residues from them being deposited on various things where they
could not betolerated. Then the other thing would bein some casesthey were associated
with secondary type pests being elevated to primary pest status and that would occur
because of maybe the destruction of certain beneficid insects within the environment thet
had previoudy held down these pests or from possibly other reasons. | think those arethe

Major Calises.

Ware: Tdl us about the pattern of insecticide use.

Moore:

Y ou mean, over time?
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Ware: I'm thinking more of the scheduling.

Moore: How they would schedule it? What we had in that day and time was a tendency to
become as autometic as possible with your applications. The problem maybe partly was
that pesticides were very chegp and growers could withstand the economics of putting on
anumber of gpplications and so what we tended to get more and more close to over the
years was what a lot of people cdled the "wash-day schedule” By that | mean like a
person maybe washed the clothes every Monday morning, the same would be true with
putting on aninsecticide. If it was put on thisfied last Monday, put on another one this
Monday and the next Monday and so forth. Just to make sure that you didn't get any
problems out there in the field - not necessarily that there any but just to make sure that
you didn't get any because they could do this very chegply and fed secure in not having
any insect problems.

Ware: Youd dass that then asthey thought they were using chegp insurance?

Moore: Yes, that'sit.

Ware: The problems that existed were - how can you describe the problems and why they resulted?
Y ou've described three problems - resstance, residues in other crops, and the elevation of pests
that had not been pests a dl to primary status. But what was the redl cause of that?

Moore: | think it was the overuse of these materids that affected the natura baance so to spesk
that was present in the environment or within the fidlds. We had a Stuation there where
beneficid insects - that is insects that feed on the bad insects were helping to keep the
whole insect population within livable numbers, and as we put on more and more of these
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materials and affected that balance more and more, these problemswere alowed to take
place. What happened is that wejust got into atreadmill type of Stuation where onething
required something else and it just got to be an ongoing thing of more and more materids
being applied over alonger period of the season and so what that did then was to set us
up nicely for devating alot of these pestsor causing adl of these residue problemsin crops
because the amount of materid that was going out just kept increasing and increesing. So
somewhere dl that had to end, there had to be a cessation of just putting on more and
more of these things and in fact those of us that were looking at it said that we can't
continue even to do what we are doing now - we have to back off from the use of alot of
these materias then.

end of sde 2, tape 1.

Ware: These problems that youdescribed weretheresult of scheduling and heavy use of insecticidesand
obvioudy we got into trouble in Arizona and certainly most of the other States that raised cotton
must have hed the same difficulty.

Moore: Y es, therésno question about that. What happened isincreased concern, sengitivity within
the whole society regarding the use of pesticides and people became aware of thefact that
there may be moreto it than just going out and putting the insecticide on and just walking
away that there were other problems there.

Ware: Thiswas about the time that the book "Silent Spring” was written, is that right?

Moore: Right. Rachel Carson came out with her "Silent Spring” and that was sort of the thing that
began a sort of a revolution within the industry of insect control or the area of insect
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control. What it did was, it created a discussion within the public as to whether these
things wererealy harmful and what might be going on out there and Rachel Carson's book
pointed out some of the potentid problems. Whilewe haven't seen any sllent springsinal
of the things that she talked about, the fact is that she had a tremendous impact on what
we did and it caused our government people to be more concerned about insecticides and
the need to regulate their use. So, over a period of time then, what we saw was the
development of arather large regulatory industry within government, both in the federd
level and at the state level. These began to put pressure on the whole gamut of pest
control from the universities of people like usthat tried to work in an unbiased position to
help people down through the chemica industry and tothe farmer asto what they could do
and couldn't do and dl of the different things. There was change occurring and some of
us there in the late 1960's saw the need to do some changing and a lot of us had
backgrounds in our sudy and development as young people in colleges that told us that
we needed to go back to some moreindirect methods of controlling theseinsects- that we
needed to broaden out our scope of control components from just insecticidesto awhole
gamut of control options that enabled usto avoid having to put on nothing but insecticide
after insecticide after insecticide.  So we had a group right here a Arizona in the
Department of Entomology that came out of training which wasreated to that kind of thing
and that group, the core of it was George Ware as the Department Head, Theo Watson
as the Research Entomologi<t, and mysdf in the Extension aspect of things. We thought
that to redly correct thisthing we had to do a better job of sampling in the fidlds to know
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wha was going on out there, we had to do a better job of prescribing actions and we
needed to develop anumber of control optionsthat would give usabroad base of control

and would not get into an overuse of pesticides.

Ware: That brings usto asgnificant evert, | think it starts in Safford, and | would like for you to begin

Moore:

with that story of the pink bollworm problem in Safford in Graham County, Arizona, okay?

In the mid to late 1960's, growers over in Graham County were moving, as we discussed
earlier, to an automatic controlled schedule for handling the pink bollworm problem that
was bothering them in their cotton. They had developed an dmost automatic weekly
schedule of putting on so many materials over a period of time during the summer to
control their pests. The problem isthat they began to notice, well they noticed two things-

one was that the costs were considerable and secondly that they were developing
secondary-type problems. They were destroying their honey bee industry and they were
seeing secondary pests that had not been a problem to them before becoming more of a
problem. They asked usthen if we could suggest some sort of a solution to the problems

that they were encountering.

Ware: As| recdl, they actually approached Dean Harold Myers who was the Dean of the College of

Moore:

Agriculture. What year was that?

That wasin 1968. They said, "Dean Myers, we've redly got problems over here in
Graham County and we need somehelponit.” At the sametime, they had contacted me
and those of usin the Department of Entomology asking usfor our help in dedling with the
problem. All of thiscametogether then with our going there and discussing with them what
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some dternatives were to the automatic program that they werefollowing. We suggested
that they establish agood sampling program and that they treat only when the samplesthat
weretakenin agiven field showed that that field would need to betreated. Thesegrowers
adopted that and that program then, they appointed a committee of people to represent
them and we worked with them on a continuing basis through the 1969 season and that
program was the beginning of what evolved into what, over the next couple of years, was
cdled Integrated Pest Management, or IPM. At that time we cdled it Insect Pest
Management. Essentidly what it wasto start with was good sampling and use of economic
treatment levels, that isaleve of abug based on your sampling that we felt would cause
damege if it wasn't taken care of. Unless we reached that level, we didn't do anything.
What happened then is, where they had been treating dl of the fields every week on a
continuing basis prior to the program, they found that some of the fields didn't need to be
treated at dl and some fields needed to be treated only a few times, yet others maybe
needed to be treated about what they had been in the past. Overdl, they saw a
tremendous reduction in their cost and they dso saw a reverson back away from
developing these secondary pest problems that had been coming on and causing them
trouble in addition to the pink bollworm. That then served as a good example of what
could be doneto go adifferent route than the use of insecticides. The important thing was
that at about that time, some of our people from Washington were looking for ways of
helping this Stuation on a nationa basis and they were here in Arizona and they became
familiar with the Graham County program. | remember specificaly, Dr. Ned Bailey was
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here looking at problems that the Department of Agriculture and Science and Education
people were being informed occurring with the honey bee industry. He looked into that
gtuation and what al happened was that he asked Dean Myers if Arizona would be
interested in accepting a Federd grant to hdp us establish this same type of program in
another area of Arizona where maybe the pest problems were even more severe and we
could usethat then asapilot type effort to seeif it would be suitable for moving acrossthe
country and across the cotton belt. Dean Myers discussed that with Dr. Ware and Dr.
Watson and myself and others, and we decided that we would like to do that kind of thing
and that,s where then the Pind County pest management program came into being. We
discussed it with everyone that we could think of interms of the agriculturd leadership up
in that area and we got a commitment from them to establish an insect management
program where we would subsdize to some degree the program at its very initiation, but
that they would gradudly takeit over and operate the program on their own assuming that
it would prove to be beneficia to them. We started that in 1971 following the successes
of the program from 1969 to 1971 in Graham County. That became known as Growers
Pest Management Program in Pind County. The program that wasinitiated with theintent
of thelr taking it over worked exactly that way and after three years of partid subsidization
of the program, the growers took over dl of the funding aspects of it themselves and

incorporated it into a non-profit corporation known as Growers Pest Management. That

program is still in operation today .
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Ware:

Moore:

Ware:

Moore:

I'd like to back up and just comment on the Graham County Safford pink bollworm picture. For
the record, it should be noted that thiswastruly the original insect pest management program in the
United States and it began in 1969 when the growers asked for help and the answer wasto back
away from routine insecticide gpplication. Y ou, Leon Moore, werethe pioneer inthat and | think
this should be recognized in this document. The second thing that should be recognized was that
when Ned Bailey came to Arizona, he spotted the significance of this change in pest control
techniques and he recognized that asared change, one that would benefit the growersin the end
thusthegrant. | think thefind thing that became so Sgnificant out of al of thiswasthe devel opment
of the Growers Pest Management, Inc. Those growers actualy formed together to develop the
first incorporated pest management programin the United States. | think it would be good if you
could go over the names of some of those people that served in that origind corporation.
| recall some of them. There was Wilbur Wuertz, Howard Wuertz, Joe Cooper, Park
Gilbert, Buster Brown, and | believe Raymond Keogh was a member. 1'd hate to leave
anybody out - Ron Miller was another one.
Was there one with an Itdian name?
Barcdlo cameonlater but he certainly hasbeen one of theimportant directors of the group
sance. | wastrying to remember the initid group and that was such an important group
because alot of interesting things happened there. There were people, and we should
admit, that did not think thiswasgood and | guess|'d haveto say especialy peoplewithin
the agricultural chemicd industry. Some of them were very displeased that we were
promoting thiskind of thing and their intention was that it was aready being taken care of

30



nicdy by private industry and there was no need to have these government type programs
paid for by the taxpayers out here interfering with their business.

Ware: What was the dtitude of the Arizona Cotton Growers Association?

Moore: The Association itsef now is different from the growers. The Association was not
overwhdmingly supportive. 1'd think that you'd haveto say that they sort of took a"hands
off" position and more often than not we were likely to hear bad comments out of there.

Ware: They were not supportive at dl if the facts were reveded.

Moore: No, they were not redly helpful to us, but the reason | brought this up wasthat the origind
group of growersthat we were working with were very srong and initidly we invited an
agricultura chemical company representative to participate on that board.

Ware: Who was that?

Moore: Y ou know, | can't remember right now, George. 1'd have to go back and look at the
names - I'm sorry | can't remember the person that was involved.

Ware: We caninsert it later.

Moore: Anyhow, these growers would meet in their regular meetings and what they discovered
after awhile was that this person wasin a position where he Smply tried to put anegative
approachto everything. In other words, nothing seemed to be good enough and therewas
adways the attitude "that we redlly don't need to do this whole thing anyhow.” So the
growers becameincensed by that and | think that gave them alot more backbone to make
sure that they did go ahead and make this thing work. We went through some very
tumultuous and rough times there for awhile. Not that we wanted to be on the opposite
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sde of the fence with anybody but we knew that something had to be done to correct
these problems that we've dready discussed in terms of pesticide use and their effectson
the environment. We continued that despite the strong efforts of someto have usderalled
and to stop the programs and even to have usfired if they could get that accomplished.

Ware: Let's get into that alittle while because | wasa

Moore: Y ou were part of it?

Ware: | wasoneof therecipientsof that ireand it came from the ag-chemica industry. Do you remember

exactly how that evolved?

Moore: Yes, | remember it quite well. It started off with the fact that they didn't want usinto this
for the reasons that | gave earlier and so they began to gpproach from two ways the
attempt to get it topped. One was through political pressures and the other was through
objections to the adminigrators of the Universty of Arizona | will never forget the
tremendous support that we got from Dr. Harold Myers who was at that time Dean and
Dr. George Hull whowasDirector of Extenson. Thosetwoin particular supported usred
well in terms of dlowing usto go ahead and proceed with these programs and to give us
the protection and shielding that we needed to be able to do that. But then these people
went to the President and the Board of Regents seeking relief from these programsand the
Presdent at that time was Dr. Richard Harvill and he had the whole program investigated
himsdf and | will never forget, I've got a copy of a letter that he wrote to the Arizona
Agriculturd Chemicds Asociation. He wrote avery short letter saying that "I have fully
investigated the efforts of our people to establish these programs and | find that what they
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aredoing istotaly gppropriateto themisson of the Univeraty of Arizona" | believethose
are dmogt his exact words and then he sgned hisname. 'Y ou can't believe how much we
appreciated having that kind of support fromthe President and that sort of backed those
people off alittle bit then and gave us some room to operate and to move ahead for a

while.

Ware: There's a Sde sory that you may want to revea in which you Leon Moore, Theo Watson and

Moore:

George Ware were dl under the gun. Y ou remember the rest of the story?

Yes-someof it | may have suppressed in my mind because you don't like to remember
those kind of things. | do know this that a one time we were in a postion where we
thought we would have to resgn our postions and that we had actudly prepared our
letters of resignation, the three of us, and were ready to - and had actualy made some
contactsto try to seek employment elsewhere, but then things began to occur such asthis
letter from the President to the Ag Chemicas Association and afew other things that sort
of gave us new life and that never came to pass, thank goodness. | do remember that we
were al under tremendous pressure for a while there but we felt strongly enough about
what we were doing, wefdt that it wasright and it had to bedoneand | think that time has
shown, more than anything ese, that we were absolutely correct. We would have been
remiss had we not proceeded to develop thistype of a program and it showed that it was
of vaue when the rest of the country immediatdly picked up on it beginning in 1972 and

it became stronger and stronger over the years.
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Ware: As| remember, this Ned Bailey vist triggered the introduction of short-term money to sart the

Moore:

programin Pind County. It was repested the second year and | think thethird year. By that time
the federad government, the U S Department of Agriculture picked up on this as being significant.

Can you go ahead with the nationd picture?

Actudly, they picked up on it even sooner after just one year of the pilot program here.
They began to ask whether or not this was not something which should be looked & on
anational basisand wesaid that it should. | remember that in the winter of 1971 after our
firg full year of the program in Find County that | was asked to attend ameeting and give
the results of our effortsin Ddlas, Texas, whichwas attended by representatives from al
of the cotton growing statesin the country. Therewere peoplefrom Washington thereand
that was sort of the kickoff from the pilot effort to a more expanded nationd effort so they
a that time began to discuss funding and they broke it down on aState to State basisand
began to help people to establish the necessary programswithin the Extenson Services at
the Univerdtiesand to get thewholething going on anationd basis. Not only that, but then
inthe following year they began to look at it from the standpoint of moving into additiona
cropsthan cotton. So over a period of about three years it developed from just alittle
darting point here in Arizonato dl of the cotton states and to a smattering of programsin
the cered and forage crops like afafaand corn and then into the fruit crops in Michigan
and it just began to spread from that and becameanationd effort inal cropsover aperiod

of three or four years.
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Ware: Theinitid program was Insect Pest Management and later it became identified as Integrated Pest
Management. Expand on thét.

Moore: We darted off naturdly snce we were Entomologists and we were trying to ded with
these severe bug and pest problemsas smply asan Insect Management Program so it was
"IPM" but it was Insect Pest Management. What heppened then isthat dl of usknew that
therewere additiond pestsin the cropsthan bugs. Therewere, for example, diseasesand
there were weeds and various other thingsthat could affect the production of the crop that
could be called pests and the grower has to ded with these. He doesn't just go out and
look at it from the standpoint of one pest as we might do as Entomologists or as aWeed
person might do asaWeed scientist. We began then to look at it from the standpoint that
should this not be atotaly integrated pest management program that would take into
account dl of the peststhat are associated with the production of agiven crop like cotton.
That's where, then, the word Integrated Pest Management came into being and that was
probably within about four or five years of the initid pilot program we had here that that
began to develop. From that point on the programs began to be funded as integrated
programs and brought in al of the different pest components into the total picture. Since
then, there has been a strong effort to make the programsintegrated al over dthough you
have to admit that much of the emphasis has continued to bein the area of insects because
that's where so much of the problem is. There has been ared effort to include dl of the
othersaswell.

Ware: | was going to ask how successful the integration has been?
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Moore:

| think it's been as successful as the actua Situations require it to be, essentidly that's
usudly the way things work out. That is, the amount of trouble that's occurring out there
a the grower leve is how much attention something's going to have. So the percentage
of his concern that would be with for example controlling diseases as opposed to
contralling insects is relatively amdl and his problems in controlling weeds, even though
they areadgnificant problem, they aretotdly different than controlling insects becausethe
weeds are more of a permanent fixture where they come up where they are and they can
be handled, whereas bugs are a dynamic force that you never know exactly what the
gtuationis and there is more of a mysterious nature around controlling the bugs to take
caeof. Soin actudity then, the programs have continued to evolve based on what the
problems are out in the field and | think that they've retained that to this day and they will
probably continue to do so dthough that doesn't take anything away from the importance

of contralling any aspect of the pest problem.

Ware: We sort of |eft off after theincorporation of the Growers Pest Management group in Pind County .

Moore:

That was the beginning of a Statewide effort. Can you go into the evolution of the Extenson

Service program at Arizona and what heppened to additiona people?

We darted off in that particular program and we were continuing to work with the people
in Graham County but we needed to take the program on to other parts of the State and
actudly to make it aStatewide effort. We established what isessentidly an IPM program
within our Department of Entomology and our Extension Service groups and over time,
with the funding that we were able to get from various sources on IPM because people
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began to see the importance of it and they began to make monies available for expansion
and so forth, we were able to obtain enough funding to hire three IPM Specidists to
provide assstance out in the State and so we established one position in Fina County,
another in Maricopa County and athird onein’ Y umaCounty. Severd yearslater wewere
able to get another postion which is alittle bit different, basicaly the same thing and at
Parker in LaPaz County. What happened then is that this gives us dl these additiona
people to help work with the programs out in the State and it has enabled us to proceed
with the development of IPM. What it has enabled usto do more than anything seisto

bring on the development of community action groups around the State.

Ware: Y ou were saying that there are now four Insect or Integrated Pest Management positions in the

Moore:

mgor counties. Tell us more about the evolution in Arizona of IPM, what is the program?

It might be good to discuss how we have evolved as a program and certain events have
helped us maybe to focus on development and to make some gains at times. One, for
example, would be when the boll weevil became a severe problem in the State a few
years ago and it opened up the need to work with growers on acommunity basisin order
to stop that insect from becoming a severe economic problem. The IPM Specidist in

Yuma County a that time was Paul and | smply gave him the

respongbility to develop a good community action approach to deding with that boll
weevil down there. Hedid that, did an excellent job, and prepared the county for eventual
total eradication of the pest by the USDA and State people who camein later and put the
finishing touches on the boll weevil, but that was a good example of the beginning of what
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we cdled community action. We proceeded from that to develop programs dl over the
State through these IPM Specidists that enabled growers to band together and to work
toward attacking weaknesses in the biology and ecology of the life history, so to spesk,
of the mgjor pests that they had to ded within their area. That's redlly the way we need
to accomplishthings. 1'dliketo, maybeif | could, use an example of the program we have
now inthe Maranaarea. In 1990 we had a severe problem with the pink bollworm aswe
did across the State of Arizona and it redly devastated the growers from the standpoint
of yield. Another thing that it did was it caused the necessity for alot of insecticide
gpplications to control that insect and thisgot groupsthat we call environmentaist groups,
up in arms and they were threstening and complaining to the growers and then to the State
regulatory people about the use of insecticides and it was making it very difficult. There
was a bad stuation between the agriculturd community and the regular people who lived
withinthe community of Maranaand surrounding aress. Thiscrested astuation wherethe
growers redized that they couldn't continue that way and they then were very prepared
and ready for the development of aprogram out there that would help them to escape that
bad circumstance that they werein. We beganin 1991 with an IPM program there that
included al of the basic things that weve taked about such as sampling and the use of
economic levels and a good knowledge of the biology of the pests that they had to dedl
with and we centered the program around doing something about the pink bollworm and
trying to get this environmentd problem under control so that people could live together
in harmony within the area. What we did then is to establish about a seven or eight point
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programto deal with thisand someof it involved the use of insecticides that were designed
to not haveto useinsecticides|ater onin the season and that was based on our knowledge
of the biology of the pink bollworm and we found two weaknesses in this insect. One,
early season when they are coming out of hibernation, they have to lay their eggs over a
short period of time, say about ten days after emergence or they die. If they don't have
any cotton fruit out there, that isthe squares of cotton when they emerge, then they will die
without contributing to the next generation and we cdl that suicidal emergence. So that's
aweakness there - if we could avoid having fruit avallable to them until most of them have
emerged, then we could cut down on the problem tremendoudy. The other oneisdown
at the other end of the season where they begin to go into a state of digpause that enables
them to overwinter, if we can complete the cotton crop and get it out of the field before
they are ready for this digpause, then that also causes the populations to decline for the
subsequent crop. Those were the two weaknesses on each end of the season and we set
up a Situation where we used trap crops to bring the pink bollwormswhen they come out
inthespring to red smal areaswithin the community and wewould control them therewith
an insecticide sprayed every three days. Now these were one-acre plots and so it
wouldn't take very many of theseto cover thewholearea. \We were putting out alittle bit
of insecticide in these amdl areas to kill off these pink bollworms before they could infest
the regular crop which was planted alittle bit later than the trap crops. That wasthen an
example of using some insecticides so asnot to have to use somelater. Thenwefollowed
that through with treatments of certain of the regular field crops a the pin-head square
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period to make surethat we didn't have any susceptible cottonin thefie dsuntil about 95%
of dl the pink bollworms had emerged and died, and that eft us a very small percentage
then to infest the crops. What that resulted in then was extremdy low populations of the
pink bollworm to infest the crop and usudly we just - now we get by without having to
treet any or very little for the pink bollwormat al inthe cropsafter that kind of an opening
in the season. Then we smply sample the crop during the regular part of the season and

treat asis necessary and try to get the crop to the point of termination and out of thefied
before the pink bollworms are ready for digpause in the fal. Asyou can see, thereés a
plow-down involved and other thingsthere at the end so that's about a seven or eight point

program that we're using and what it has resulted in isthat the gpplications have probably
been cut more than 50% and we have good data to show the exact percentages but the
problem is that we don't have the good data to show what the actua number of
applications was before the program began. We do know that it was somewhere in the
range of probably seven to ten gpplications before the program started and nowthey get
by with anywhere from two to four or five gpplications so that's a tremendous reduction.

Theinteresting thing about it isthat we have actualy brought townspeopleinto the process
and they've become involved in the program and they fed that it's something thet they're
apart of aswdl asthe farmers and the complaints and the problemsthat were associated
between the agriculturd groups and the others previous to the program have just dmost
totally disappeared and we don't havethat at dl. So that's an examplein my opinion of a
good community action group that is established out there and it's a combination of the
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IPM Specidigt, the County Agent, and the Extenson Entomologist ant others working
together to make sure that were using the most up-to-date technology that we have with
the knowledge of the pest's biology and ecology. The one thing | should mention that
were usng in that program that's certainly new and rewarding is the use of hegt units to
determine when we take certain action. We know from studies exactly how many heet
units are required to take a crop from planting date to susceptible square to the pink
bollworm, for example, and that gives usthen information that will dlow usto set aplanting
date that would take us past most of the pink bollworm emergence before we have fruit
out therethat they can reproducein. Thishascertainly added precisontoal of theactions
that we do including the planting date, when we treet the pinhead square trestment and all
the other things. It's just another example of how we're using modern technology within
these programs and the good thing about the IPM approach is that you have an
organization, they have a group there that they call a Task Force of the growers that the
IPM people work with and these people are appointed by their fellow growers to
represent them and they meet regularly and if anything new comes dong that can be
plugged into the programs, it can be plugged in easily and quickly and if some changes
need to be made because of circumstances that occur during agiven year, they can make
those kinds of changes. One of the nice things about the IPM community approach isthat
it does dlow the flexibility that we need to ded with the problems as they occur and to

make improvements from year to year aswe move aong in the program. | don't consider
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IPM asthe type of thing that's closed in, that we've ever reached the ultimate, it's dways

open and ther€lll be new additionsto it aswe go aong as new things are found that work.

Ware: Y ou would consder IPM adynamic pest control technique?

Moore:

That's right, that's exactly right.

Ware: Well you've been aprofessond Entomologist for how many years?

Moore:

| guess you'd say since 1959, so that's about 35 years a this point.

Ware: Youve seen alot of changes over those 35 years, most notably in retrogpect how do you seethe

Moore:

insect pest control picture changing across the nation, but particularly in Arizona?

During that time of course the big change was that we went from almost unilatera use of
pesticidesto control problemsto agradual backing off from those because of the problems
that we encountered. The other thing that I've noticed throughout my career isthat the bug
problems have not become less, they've become more and it seems like there's just a
gradud stair-stepping of problems associated with agriculturethat haveto bededt within
terms of bugs. | think those are the things that occur to me most. But I'm most proud,
though, of the fact that dl of agriculture has now espoused the integrated management
goproach in which they are trying to utilize dl of the dternatives to pesticides in the best
ways that they can, but to retain pesticides as one dement of use when they need to be
used. | think that they generdly are recognized astill avery important tool and probably
will be used for years to come. | dso want to say at this point that one of our biggest
supporting groups now isthe chemicd industry that we had to absolutely fight dmost at the
beginning of the IPM effort. Especialy the basic manufacturing groups and others have
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redlized theimportant of thisgpproach and instead of being adversariesnow they'reamong
our best supportersin terms of the development of IPM. Many of the chemical industry
people from the basic manufacturers on down arelooking at the dternative, the softer type
insecticidesthat they can get into and the new types of chemistry that are not harmful within
the environment and dl of the different things that they can do to participate in the
movement that's obvioudy taking place in terms of developing the Integrated Pest

Management approach.

Ware: What do you see as the future for insect control, 20 years, 10 years, 50 years down the road?

Moore:

That's difficult. | don't suspect that we're going to be able to produce the food and fiber
that we need in this world without having some pest problems. | think were going to
continue to do that because as we attempt to produce higher yielding cropsand dl of the
other things, we also at times open ourselves up to pests. | think that wewill see continued
development of these dternatives and to the less harsh type of chemicals that have been
used in the past and | believe that that will be something that we can al be proud of and
that they can be used in such away that they won't be harmful to us as a society. | do
think thet regulation will be acontinued problem for the growersand | think it's something
that they're beginning to recognize nowadays and they'll have a lot more ease in deding
with that astime goesdong. It's hard to visudize what's going to happen ‘way on down
the road, but | don't see any end to the pest problems and having to ded with themin one
way or another as long as we're having to feed so many people and that's certainly going
to increase rather than decrease over time.
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Ware: What do you think therolewill befor the biologica materidsthat we consder for controlling pests

Moore:

in an indirect way, the indirect control measures - the pheromones, the ecdysones, the growth
regulators - these are classed as biorations. Leon, what role do you see being played by the
biorationd materids that we currently have. 'Y ou might describe afew of them.
We're going to see additiond effort from the basic manufacturers on down and as they
come up with better materials and with the additiond effort that we're seeing now at the
research level within the universities and the USDA and everywhere ese, were going to
see alot more use of the biorationd type materids. A good example would maybe bein

the areas of the BT's, that's bacillus whichisabacteriathat is

effective in controlling insects. We're seeing that approach now from a standpoint of
actudly putting it into the cotton plant, for examplein such away that when theinsect feeds
on that cotton plant it provides aform of resstance by killing the pests as they feed and
never dlowing them to get started. New and better formulations of it are being devel oped
for overhead application and the good thing about the BT is as far as ever been able to
determineg, it'stotaly harmless to people and other animas. So there'sagood wide open
areafor thistype of materid and | think well see additiona types of materidscomeaong
that fit into that sametype of category as more and more emphasisisbeing put onit by the
companies and other people and by the governmenta researach agencies such as the
USDA. Thesekinds of things are going to come on. We know the pheromones have a
lot of potentid - weve just scratched the surface probably the way well use the
pheromonesin the area of monitoring and the area of mating disruption and confusion and
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30 | look for those kinds of things to play agreater role. | think thebigthingis, dong with
the beneficid paragitesand predatorswhich | think will play amuch moremgor roleinthe
future that these things can be brought together with the attention that we're giving to
applying them now in such away that they'll take alot of the need for pesticides away and
thenwe won't haveto cal upon them o often in thefirst place. | think biorationa control
will just become dmost second nature to us in the future. You and | had trouble
remembering it here alittle bit ago, but maybein the future | think it's going to becomethe

number one way of handling our pest problems.

Ware: | want to start bringing this interview to a close and I'd like to ask you to think back over your

Moore:

career and seeif you can recall who played the grestest role in your life or who had the grestest

influence on your life professondly?

To go back and remaining in the professiond areaaway from parents and that sort of thing
and my own family, | would say that one person redly stands out, George, and his name
is Dr. Charles Lincoln at the University of Arkansas. Dr. Lincoln was in my way of
thinking an eminent, just tremendous economic entomologist in the field of cotton and |
think he had ingghts in his time that were far, far ahead of the bal game that we were
playing and the thingsthat he wastrying to teach uswhen we were going through there, did
teach us, certainly cameto be and I think that his ideas were so important in establishing
the base that we could build integrated pest management from that has become so
important. | know that he took alot of hisideas and training from alot of people that he
was surrounded by like Mr. Dwight Isdly. He was dso a person, | think, with alot of
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indght that contributed to that atmosphere there at the University of Arkansas which
severd of us got our start and our generd philosophy and everything dse from and has
stuck with us through the years, and then to be able to be fortunate enough to come
together by chance largdly with two other people, George Ware and Theo Watson, out
of the same mold who had many of the same interests and much the same training and the
philosophies were smilar, | think that probably enabled us to contribute to this IPM
development in away that we never could have done otherwise. | fed very fortunate that
those kinds of things happened. | would never want to forget the administrators that
helped usin particular, Dean Myers, George Hull and even President Harvill, and I'm sure
there were others there. The County Agentswithin the State of Arizona have redly been
good and solid and they've stuck with the need to develop the Integrated Pest
Management programs and have done agood educationd job there despite the pressures
that were on them to go in other directions a times. | think if | were looking at people,
that's sort of arundown of the way things were and the ones that have meant so much to
me. | could never ever have accomplished the thingsthat | was able to accomplish without
those people and | look at anything I've done as a team effort in which | was just one of
that team.

Ware: | have one closing question. Leon Moore, how would you like to be remembered?

Moore: | guess | would like to be remembered as a person who worked hard to improve the

ability of people to ded with insect problems and that maybe | have, in some way,
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contributed to an gpproach to insect control that has been beneficia not only to agriculture
but to society in generd.

Ware: It would be hard to get dl that onatombstone, but | would like to see you remembered that way
aswdl. Leon, this has been avery fruitful interview. 1've enjoyed taking to you and placing on
tape your recollection of your career and how you brought about insect pest management into
integrated pest management on anationa picture. Theday onceaganisApril the 15th, 1994, and
Leon, | want to thank you for your participation.

Moore: Y ou're more than welcome and | appreciate the opportunity.

Ware: To future generations who may read this, know that Leon Moore left his mark on insect control in

the 20th century.
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