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Meeting was called to order at 9:45 A.M. by Chairman Burge, who called on Mr.
lenderson to introduce the first speaker.,

M2. HENDERSON: It gives me a great deal of pleasure to introduce a man who is gquali-
fied to discuss noxious weeds. He is a man who knows something about the noxious
weed program here in the State. Most politicians, you know, say they are an honest
farmer or have been a farmer, when they run for some kind of a political job. I have
had the privilege of knowing the Governor for 25 years. During that time he has
lived on e farm in Canyon County and has made his living therc as a farmer and live-
stock breeder, and so it is a privilege to present our own Governor Charles C.
Gossett.

GOV. GOSSETT: Mr. Chairmen and gentlemen: After that build-up of Bill's here, I
don't know if I can qualify or not. I am a farmer -- have besn all my life. I know
of the many trials and tribulations to be had by & person making his living on the
farm. I am glad to see so mony of you people here this morning. I want to welcome
vou to our State. We are glad you have chosen our State for the meeting place of
your Seventh Annual Conference, not because I think we have any more weeds than you
may have, but because I don't think you are any more interested in the eradication
of these weeds than we are. We are really interested, and we are going to devote a
lot of effort to this program. We are not doing as much as we should because of the
manpower situation, lack of manpower to carry out weed eradication and chemicals and
other things that go into a program to make it really successful., I have been a
resident of the State for a great many yesars, and even before I became a resident,

I lived in our neighboring state, Oregon, down here, and I have watched these weeds
develop, and I have watched the seed industry develop. If you are going to develop
good seeds, you are going to have to work at eradicating noxious weeds. I have seen
the seed industry develop from nothing to what it is today -- one of the outstanding
sead-production areas in the United States., We have sesd representatives and seed
houses in nearly every town in Southern Idaho. I am fully aware that you can't grow
good seeds unless you eradicate the noxious weeds. I am glad you are here, I hope
that you men here from the different States will agree and try to interest the
Federal government, not only in support of an eradication program, but in a financial
support. This weed thing to me is one thing for which we can consistently and
conscientiously ask finances., The Federal government owns much of this land. I
think the Federal government should be solicited to support this program. Out of
this War will undoubtedly come some materials that will be more effective than any
we have had up to date. It may be just o hope, but I think we will see that. Now

I went to say again that I am glad to be here, and I want to thank you for this
opportunity of appearing before you. If you want to come back next year, I hope
that you will.

The official Roll Call by States follows:



States Represented

California
Colorado
Idaho
Montanea
Nevada
Oregon
Utah
Washington
Wyoming

A motion was made to dispense
Conference. Carried.

REPORT OF THE TREASURER:

Official Representative

Walter S. Ball, State Department of Agriculture

Bruce J. Thornton, Experiment Station, Colorado A & M
Buford E. Kuhns, Extension Service, Idaho State College
He E. Morris, Botany Department, State College

Lee Burge, State Department of Agriculture

Ve Heo Freed, Experiment Station, State College

Geo. L. Hobson, State Department of Agriculture

Chas. D. Gaines, State Department of Agriculture

Geo. B. Harston, State Department of Agriculture

with the reading of the minutes of the S8ixth Annual

1943 Balance forwardaed + o + s s s o s o o o o o o o o $377,10

1944 Collections . .

Expended for stamps,
Bank service charge

Balance on hand . .

INTRODUCTION OF GUESTS:

We D. Hay, Federal-State Seed

° L] L . s L] L] L] * L . ° . ) a . . 90.00
supplies, etc. . « . $104.90

° e . . L] ® . L4 . . . '50
. L] . ® L] L] ° s L Ll e 561'70
$467.10 $467.10
CALIFORNIA

lLaboratory, Sacramento

Re W. Underhill, P. 0. Box 224, Lafayette

A, S. Crafts, University of California, Davis

We W. Robbins, University of Californie, Davis

We A. Harvey, University of California, Davis

Ce As Ferris, Standard Agricultural Chemicals, P, O. Box 425, San Jose
Harry H. dJucksch, 636 California Street, San Francisco 8

k. S. Broucher, The Dow Chemical Company, Seal Beach

R. N. Raynor, 627 G Street, Davis

Cse A+ Conant, Veith Chemical Company, Fresno

Walter S. Ball, State Department of Agriculture, Sacramento

M. Mo Harris, Sales Manager, Braun-Knecht-Heiman Company, Sen Francisco

IDAHO

Wilford L. Jensen, County Superintendent, Rexburg
Jo W. Kintner, County Weed Supervisor, Idaho Fualls

Andrew C. Hansen, County Wead

Supervisor, Teton City

Vernon C. Mortensen, State District Director, Route 2, Rexburg
Roy Livermore, County Supervisor, Rigby

Luke Williems, 404 North 2lst
J« R. Douglass, Entomologist,
Ce O+ McDannel, Caldwell

Street, Boise
P. 0. Box 1100, Twin Falls

Jo N. Grimes, Weed Supervisor, Twin Falls
He B. Reynolds, Weed Supervisor, Rupert
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IDAHO {(Continued)
D. L. Huey, Weed Supervisor, Gooding
We Lloyd Campbell, Agricultural Adjustment Agency, Boise
B« B. Kuhns, State House, Boise
He G. Hilfiker, County Agent, Boilse
George D. VanDerhoff, Supervisor, Owyhee County, Homedale
Ted Blackstock, Commissioner, Owyhee County, Murphy
George E. Bradley, Agricultural Adjustment Agency, Box 1539, Boise
Jerome Evans, Agricultural Adjustment Agency, Box 1539, Boise
George Hersley, State Department of Agriculture, Boise
D. K. Hendry, weed Supervisor, Jerome
Charles H. Andrus, County Commissioner, Jerome
Ben E. Potter, County Commissioner, Kimberly
James F. McDevitt, Reilly Atkinson Company, Inc., Bolse
Ce O. Meacham, Weed Supervisor, Washington County, Weiser
T« He Van Meter, Box 1839, Boise
V. As Cox, Superintendent Ada County Weed Control, Box 576, Meridian
D. A. Stubblefield, Superintendent Cougar County Weed Control,

1811 Cleveland Boulevard, Caldwell

Ed Mess, Payette

Jdno. R. McKinney, Payette

E. H. Keagas, Agronomy Department, University of Idaho, Moscow

C. T. Seely, Agronomy Division, University of Idaho, Moscow

Ce He McDannel, Csldwell

Ray 0. Peterson, County Agent, Caldwell

Culbert Matsen, County Agent, Paystte

George L. Yost, Gem Fruit Union, Emmett

Ts M. De Coursey, County Commissioner, Route 3, Caldwell

S. L. Pomeroy, Counuy Commisecioner, New Flymouth

We L. Hendrix, President, Idaho Noxious Weed Assn., Courthouse, Bolse

M. A, Lyman, State Noxious Weed Inspector, 108 State Houss, Doise

M. B. Smith, Weed Supervisor, Banner County, Route 2, Pocatello
legg Raymond, County Commissioner, McCammon

U Dean Boyle, Bureau of Reclamation, Region I, Box 837, Boise

Streeter C. Stroup, Weed Supervisor, Payette County, Payette

MONTARA
H. E. Morris, Montana State College, Bozeman

Lee Burgs, State Department of Agriculture, Reno

NEW YORK
Fred Berggren, Oldbury Electro-Chemical Co., 22 East 40th Street, New York

OREGON

V. He Freed, Oregon State College bxptrlmon, Station, Corvallis
J. Be Holladay, Assistant County Agsnt, Ontario
Frank McKennon, Department of Agriculture, Salem
Chester E. O%tis, Assistant Extension Specialist in Farm Crops,

Orezon State College, Corvallis
Gene Bates, Van Wabters & Rogers, Inc., 2133 York Street, Portland 10
Lin E. Harris, Agronomist, Chipman Chemical Company, Portland
Kelth Sime, District Manager, Chipman Chemical Company, €200 Horthwest

S5t. Helens Road, Portland

G. M. Whitney, Athena



UTAH

A. F. Bracken, Extension Agronomist, Login
A. Stark, Wasatch Chemical Company, Salt Lake City

Ray

Whiting, District Agricultural Inspector, Ogden

Wynn L. Davis, District Agricultural Inspector, Brigham

Cherlss De Moisy, U. S. Forsst Service, Ogden

George L. Hobson, State Department of Zgriculbure, Salt Lake City

Jo E. White, U. S. Indian Service, Extension Supervisor, Salt Lake City
Re J. Evans, Utah State Agricultural College, Logan

Victor P, Rasmussen, State Department of Agriculture, Salt Lake City

WASHINGTON

W. T. Carmichael, Pacific Coast Borax vompany, 1203 Western Avenue, Seattle
Charles D, Gaines, Supervisor Seed Division, State Department of Agriculture, Olympia

WYOMING

E. J. Ward, Commissioner of Agriculture, 310 Capitol Bldg., Cheyenne
George B. Harston, State Entomologist, P. 0. Box 785, Powell

Lambert C. Erickson, State Seed Laboratory, Laramie

George W. Boyd, Extension Service, Laramie

WASHINGTON, D. C.

ke B. Balcom, Agronomist, Bureau of Reclamation

PERU

Enrique Summers, Lima

}.V[Ra

WALTER S. BALL, Chief of the Bursau of Rodent and Weed Control and Seed Inspec-

tion, gave the following report:

REPORT OF THE NORTH CENTRAL STATES WEED CONTROL CONFERENCE

In submitting a report of the mecting of the North Central States Weed Control
Conference, I wish to state that, following correspondence with your Chalrman
Mr. Burge and through confersence with our own Department, it was decided that
the State Department of Agriculture and the Wesbern Weed Control Conference
share the expenses of this trip. Therefors, this organization paid for one=-
half of the total expenses. The North Central Weed Control Conference was
called for the purpose of organizing 13 of the North Central States for the
purpose of closer coordination and cooperation, very similar to our organiza-
tion. I was asked to meet with the group to assist them in organizing, and I
am happy to report that their organization is set up very similar to that of
our Western Weed Control Conference, and for the same purposes.

They had a wvery good turn-out, some 90 to 100 representatives were in attend-
anceé; these were comprised primarily of research, experiment station, and
regulatory officials. The program, which lasted two days, was a very full onse,
starting with breakfast committee meebings and running through the banquet and
night addresses., There was a great deal of informstion presented. 1 do feel,
however - and this is a personal reaction - that more time could have been
given to general discussion. I feel free to meke this comment inasmuch as I
discussed this with several of the men who were responsible for the organiza-
tion and programming of this meebting. The results of the meeting, as far as
organization is concerned, were very successful, inasmuch as it was agreed to
form an organization to be known as the North Central States Weed Control
Conference. Mr. T. F. Yost of Kensas was elected President; Dr. F. B. Xeim,
University of Nebraska, Vice-President; and Mr. A. H. Larson of the University
of Minnesota, Secretary-Treasurer.
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To me, one of the most interesting features of this program was that it was
represented by many of our outstanding research and extension workers in the
field of weed control, such as, Dr. A. L. Bakke, Professor of Botany of Iowa
State College; J. W. Zahnley, Associate Professor of Agronomy, Xansas State
College; C. H. Shrader, Director of the Weed and Seed Division, Minnesot=z
Department of Agriculture; and, of course, many others, including some of the
younger men in research and extension work, some of whom are devoting full
time to weed control problems. The Federal Department was represented by

Dr. MeCall, Mr. Kephart of Washington, D. C.; Mr. Stahler of Minnesota, and
Mr. Fo L. Timmons of Kansas.

The meeting started out with a paper given by Mr. C. H. Schrader, Department
of Agriculture, Minnesota, with what I thought a very good introduction to
such a meeting by stating that, "If the weed losses in the United States
estimated by the U. S. Chamber of Commerce were three billions of dollars in
1930, we can easily suspect that they are now nearer five billions of dollars,
or an average of more than one hundred million dollars per state, because it
is very doubtful if weed control throughout the United States is keeping pace
with the increase of weeds and the losses they cause." He further stated that,
"Too long have too many of the leaders in agricultural education and research
drifted along under the impression that our so-called good, ordinary, farming
practices were controlling weeds. We know that this is not generally true.

As a result, special weed regulatory and control agencies have been created in
meny states.”

While mentioning the losses and the importance of the weed problem, I should
like to mention some of the polints which Dr. M. A. McCall, U. S. Department of
Agriculture, pointed out in his talk at the banquet the first evening. Dr.
MMeCall summarized the weed situation of the United States, I thought, very well,
pointing out many of the facts which most of us are familiar with, but organ-
izing them in such a way that the importance was readily clarified, Inasmuch
as Bindweed seemed to be the main theme of this North Central States Meeting,

I was much interested in the statement Dr. McCall made in that Bindweed is only
one of at least 30 weeds which are truly noxious. Not all of these wseds occupy
as much land as Bindweed has invaded, though at least one of them, Johnson Grass,
probably occuples an even larger area; and that some of these other weeds, for
instance, Russian Knapweed, Whitetop and Poverty Weed, seem to be even more
difficult to kill than Bindweed. Altogether there remains, as nearly as we can
estimate, more than 2,000,000 acres of good agricultural land virtually out of
production because of noxious weeds. He stated further that the Bureau of
Reclamation spends more than $100,000 a year dragging weeds out of irrigation
canals and drainage ditches under its jurisdiction and even with this expendi-
ture considers the job poorly done. He pointed out further that, "Another most
serious weed problem is that of brushy shrub-like weeds, infesting range and
pasture lands throughout the United States. According to our by no means
complete records, there are 39 kinds or species of shrubs or small trees, each
of which infests some 10,000 sacres or more of otherwise good pasture or range-
land. Some of these infestations run into millions of acres . + + &«

"Altogether some 5,000,000 acres of land that should be in grass are estimated
to be occupied by these worthless shrubs.'

In speaking of pasture lands, he continued with the following comments relative
to permsnent or tame pasture lands: "Pastures have always been a major breeding
ground for farm weeds. We are now coming to realize, however, that pastures

are an important part of good farm plans and operation, and that to return the
profits they are capable of yielding, weeds must be controlled. How to control
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and esliminate the wastes and losses from weed infestations on the some
507,000,000 acres of farm rotation and permanent pastures, let alone the even
larger areas of rangelands, is a challenge to all of us."

Research was given a great deal of consideration, and justly so. I think that
this was well brought out by Mr. Swenson from Minnesota who stated that the

wesd control problem divides itself into three general phases, namely, education,
control and research, and that of the three phases mentioned, in his opinion,
research was the most important. It was at this point that Mr. Swenson explained
that Bindweed in his state was known as "Creeping Jenny", and that there was one
incident where a farmer's wife would not let her husband attend a local weed
meeting because she did not know who this lady "Creeping Jenny" was; and, so far
as she was concerned, he was going to stay at home.

Mr. ¥. L. Timmons, who was Chairmen of the Research Committee, gave a very
comprehensive and complete report, much of which I should like to give you, but
time will not permit. However, I do want to mention his comments relative to
the value of this conference and of simllar meetings of workers engaged in the
various phases of wsed control for the advancement of weed research programs:

"l. The presentation of resecarch papers brings togethsr up-to-date information
developed from weed research recently completed or now in progress. The latest
experimental results are thus made avallable to all workers, in most cases in
advance of publication.

2. MAn opportunity is provided for research workers to become acquainted with
other workers in the region and to compare their results, methods, and problems
to the end that each may develop a clearer understanding of the weed research
problems of the region and receive new leads for the solution of the problems
in his own state or section.

3. Research workers hsve an opportunlty to meet the workers sngaged in the
educational and regulatory problems and to study the problems and needs of
these programs which research can help to meet,

4. Regular or periodic conferences of weed workers similar to this conference
will create increasing and cumulative benefits to both the action and research
programs through developing continuity in the exchange of ideas, plans, and
information and the consegquent better understanding and closer cooperation among
the men working in the two closely related fields."

Mr. Timmons stressed the importance and the advantaeges of close cooperation
among weed research workers, as well as betwseen research and action agencies

and research workers and commercial companies. He mentioned several research
problems of sn immediately practical nature, & fow of which I shall mention:

s development of & cropping system and rotation for the control of annual weeds;
development of inexpensive methods of weed control on low valued lands; develop-
ment of methods for the control or erosion during the eradication of perennisls,
the improvement of tillage machinery; the continuous testing of herbicides on
the market to determine their relative effectiveness and the optimum dates and
rates of application; the improvement of machinery for the application of dry
material; more work should be done relative to the cccurance of weed seeds in
crop seeds and in feed grains and screenings sold for feed; the improvement of
machinery for cleaning crop seeds. All of these, I believe, we have given some
thought to, but we have not followed through on certain of these suggested
problems. Many of these problems were touched upon by the various workers
reporting at the meeting, and the importance of continuing this type of research
was stressed.
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The importance of continued research was brought out very clearly in Mr. L. W,
Kephaert's paper, "Chemical Weed Control After the War™, He states that "One
of the brighter aspects in the post-war weed picture is the probability that
new chemical weed killers will be available of a variety and potency which we
have not heretofore known. This is a refreshing prospect. Weed eradication,
as « sclience, has always lagged far behind other kinds of pest control in the
development of technical aids, and our knowledge of the nature and utilization
of herbicides is crude indeed by comparison with the highly intricate knowledge
of insecticides, fungicides, germicides, and the like. The reason for this is
not obscure. For half a century, trained technicians by the literal hundreds
have been studying chemical remedies for noxious insects and plant and animal
disezses. Yet, in all that time scarcely a dozen men have had the opportunity
te give thelr full time and thought to the possibilities of chemicals in the
control of weeds. As a result, the science of chemical weed control 1s still
elementary and farmers have had available for their use, at least until very
recently, only such unimeginative materials as arsenic, chlorate, sulphuric
acid, and petroleum oil. In truth, it is time for a changel"

Some of the materials which IMr., Kephart mentioned which will be in the field
for further research are the sulphur compounds, the acetic acids, the aldehydes,
orgenic peroxides, formates, oximes, chlorinated hydrocarbons, chlorinated
pheénols, and the dinitro compounds,

Education., Next to the importance of research, education was stressed by most
Ehery5ﬁg—?eporting or presenting a paper. The importance of education and the
results of education, I believe, was brought oub wvery emphatically by the Stats
of Nebraska. They certainly have carried out a most successful educational
program insofar as Bindweed 1s concerned. With their type of agriculture, of
course, -Bindweed is the most important and is deserving of the most attention.
Mr. L. W. Klatt, State Weed Supervisor, in his report stated that: "Bindweed
is the center of interest and the major wesed problem in Nebraska. According

to the 1943 Agricultural Census, over 27,000 farms réport Bindweed with a total
infestation approximating 400,000 acres. Ninety-six per cent of this infesta-
tion is in the eastern half of the state.

"Bindweed is costly to Nebraska. Crop losses in past years due to this pest
have been millions of dollars. The year 1943 was generally recognized as a
good farming year, and also ons in which Bindweed would not be expected to
create excessive losses, yet the estimated loss exceeds $1,960,000. This
estimate was made on the basis that this weed reduced corn yields 40 pervcent,
wheat 25 per cent, oats 35 per cent, barley 40 per cent, and alfalfa and rye
sach 20 per cent."

Such losses, of course, justify their intensive educational program and IMr.
Klatt states thaet the weed program in the State is based on education, weed
eradication districts, and prevention of new infestations. The educational
activities are fundamental in developing the program. I have here a few of

the publications of the "Bindweed Eradicator"”, published by the Department of
Agriculture and Inspection, Division of Noxlous Weeds, of Nebraska., The Depart-
ment of Agronomy of the BExperiment Station of the University of Illinois carried
on a similar practice. These, I believe you will agree, are very good means of
education. One of the very interesting experiences which we had while more or
less wandering around the streets was to note that practically anyone with whom
we wished to confer, regardlsss of their business, was familiar with the Bind-
weed program. This was further exemplified by reports of the North Central
Meetings appearing on the front page of the daily newspaper and recelving a
great deal of space.



Control. Of course, control had a very important part in the two days of dis-
cussion, but it was very clearly brought out that effective control was brought
about through research and education. I wish only to mention briefly that
which I thought rather outstanding in some of these reports. Kansas, for
example; the report submitted by Mr. Yost, who has been a guest of ours, pre-
sented some very interesting figures on cultivation work and complete eradica-
tion. In a five-year period, from 1939 to 1943 inclusive, he stated that
Bindweed has been eradicated on an average rate of about 10,000 acres per ysar
in this stete by cultivation. The tobal acreage eradicated by cultivation was
49,353 acres which is 25 per cent of all reported Bindwesd in this state, The
total of Bindweed eradicated, including cultivation, the use of sodium chlorate,
and by special methods, was 53,390 acres. These figures, I believe, bear out
the fact that cultivetion or any other recognized and proven eradication pro-
gram can be successful if properly supervised and organized, Of the many
reports, by states, which were given the first day of the meeting, practically
all of the successful programs were those under district organization, such as
the Nebraska program where weed eradication districts are set up as subdivisions
of the state. In some states, however, this type of organization is set up by
counties

Another program was carried out by Drs L. M. Stahler who initiated statewide
tests where only two herbicides other than sodium chlorate shcwsd any promise
in Minnesota, these being ammonium sulphamate and borax. One of the interesting
peints in his results was that cns pound of chlorsate was equal to 5 pounds of
borax in effectivensss on the control of bindweed. He polnted out that 20
pounds of borax showed an averags “HfVlV&l of morning glory plants equal +to 4
ver, at there was a wide variation in the

e

o

pounds of chlorate. He found, howe

efficiency of either borazx or chlorate alﬂx snd that recommendations of rates
of applying any of these should be made with ecare, I mention this work primea=-
rily because, other than the sextensive u de of borax in California, the

work done originally by Mr. R. N. Raynor, the has not been intensive research
carried on in so wide a scope as this in Minnesota.

The importance of education precedin ol wis brou
presented by Mr. A. K. ﬁevperly; APLlCdleL%* Azent of the C. B, & Q. Railrozd,
1is paper was "Weed Eradication Problems on Non-Agricultural lends"., UDir.
Hepperly showed a very keen interest for weed control and stated that, in
nearly 15 years of observation of noxious weed control work in sta be’
and west of the Mississippi River, results 1 those recelved on
which are not farmed cannot be expected on nocn-agricultural lends., A very
practical point whioh he sitressed, I believe is worthy of menti
that if he had his way the Burlington R would move the line fence ©o the
bottom of the grade, thus making it oultiv&te wnd form whout two-
thirds of their right of wey, but of s of the rallroad ba
reasons for keeping the fences on the

T

» Hepperly's reaction
stated: "I do not infor

Mr lso thought of iLteres+. He
not k1¢1ed noxious woeeds with
chlorate because they n» cut the results are so erratic
that it requires so : ‘ pﬂll“’tTﬂ amd the follow-up
treatments, and that ¢ sedling problem, htogether with t e hagzard of
sodium chlorate nalk: ; ' i ' ] allroads! problem
allreoad with
inﬂ the summsr

good r~”uld), Mr. Her
of 1543 showed good ¥ill E
Inspoction in 18544, howsvsr, can be s L;Tﬁ:ic as sodium
chlorate. Approximstely 45 acrgs v treatad at the rate of 15 pounds per
sguare red on some 321 different locaticns in Nebraska, Wyoming end i

o)
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most of it being applied to Bindweed, although some on salt grass and perennial
perpercress, ''The report from the Roadmaster showed that on 12 pﬂr cent of the
lccations no kill was obtained, 3 per cent showed from 1 per cent to 24 per cent
kill, 10 per cent showed from 25 per cent to 49 per cent, 33 per cent showed
from 80 per cent to 74 per cont kill, 28 per cent showed from 75 per cent to 90
per cent kill, and 9 per cent showed from 90 per cent to 100 per cent kill."

Fegulatory Work. Although there was a great deal said relative to laws and
regulations having to do with weed control, in most insbances 1t appeared that
all the states had some type of laws and regulations but there were very few
states that had the manpower and the facilities for the enforcement of such
laws. Dr. F. D. Keim, Department of Agronomy, University of Nebraska, gave a
paper on "What Constitutes a Good State Weed Law and Program", and from his
paper I should like to briefly give you the following:

n 1

A good noxious weed law is the backbone of a pood weed eradication and control
program. Just what are the advantages of such a law?

1. It furnishes the machinery and organization for action.

2. It definitely delegates responsibility and good law provides for the man-
power to get the job done.

3. A good weed law must carry an appropristicn large enough so that the very
best type of personnel can be provided for carrying out the plans.

4. To be the most effective it must be kept out of polities. It is nec place
to pay political debts becsuse trained men for this particular job should be
made available and employed."

ederal cooperation was discussed briefly; although there were no definite
statements made, the general opinion seemed to be that a large Federal appro-
riation for weed control would not be desirable. A Federal agency to cooperate
with, and coordinaste the work of, those stabes carrying weed work would be
desirable, however

I realize that this repert has been a little lengthy, bub at the same time, it
does not start to glve you all of the very 1n+er3 ting subjects which were
presented. In closing, however, I should like to merely mention a point or

two brought out by Mre. D. L. Gross, Extension Agronomist, University of Nebraska,
who 1is Chairman of thc Committee on Posb-War Weed Programs. In order to carry
out successfully post-war programs, the Committee agrecd that the employment of
one or more competent supervisors in the various weed districts to work with

and advise landowners as to Their noxious weed problems would greatly advance
noxious weed eradication,

2
1
.

ER

This, I believe, bears out the point which meny of us have contended for years -
thet supervision is wvery importent and that, where under some of these larger
programs, public equipment and materials are incorporated in the program, such
supervision is esvcecially needed. UMr. CGross further stated, relative to the
procurement of war surplus equipment, that "Since tax-supported institutions
are given priority in the purchase of war surplus equipment, and since such
equipment can often be purchased below market prices, it is suggested that wsed
c¢istrict and county officials procurs whatever such equipment as can be used
effectively in their weed control program. This might include automobiles, or
other transportstion equipment, traotorg, blades, fresnos, or other dirt-moving
equipment, and other items. Such equipment can be used effectively in erosion
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control measures to protect tillage operations." Securing this surplus equip-
ment for use in many of the states, I think, is very important; and I believe
further that we should each do everything that we can to make it possible or at
least assist the various weed districts or counties in obtaining this equipment
where it can be used in weed control.

Gentlemen, we have a tremendous job before us; but with 24 of the states in the
Union organized for one objective, we are now in a position through cooperation
to attack the job from all angles - research, education, control, regulation -
and to promote more effective Federal and State Legislation.

MR. ALTON S. CRAFTS gave the following report:
HERRICIDAL PROPERTIES OF OILS

0ils are used as general contact herbicides for pre-emergence spraying in
vegetable crops and for general weed killing on fence lines, roadsides, and
other places where plant growth is undesirable. They are also used as selective
sprays against weeds in such crops as carrots, celery, and other members of thne
carrot family. They are used as carriers for dinitro compounds end other
phenolic herbicides. Their latest use is as carriers for the hormone weed
killer, used in the control and eradication of cattails, tules, and other weeds
that are difficult to wet, Finally, they sre used in meny horticultural sprays
designed to kill insects and fungi. Thore is a real ncasd for information on
the toxic properties of oils as well as on their function in the spread and
venetration of other pesticides.

There are several aspscts to a consideration of oil toxiecity. First, there are
two types of toxicity, namely acute and chronic toxicity. Second, there is the
guestion of dosage as it relates the physical propertiss of wetting and spread-
ing to the chemical factors of composition. Selectivity is a third aspect.

As with other herbicides, selectivity of oils entails a quantitative relation
between dosage and chemical composition. Finally, there is the problem of
composition as related to physiological effect. This has been studied by
comparing the toxic properties of many oil fractions, and by the use of pure
compounds, insofar as these have been available,

Toxlcity: acute and chronic. The rapid killing of contacted tissues by oils
is termed acute toxicity. It is characterized by a discoloration of the
tissues, from a live green to a dead green or gray, accompanied by death. It
is always menifest within a few hours after spraying and reaches a maximum
within two or three days.

Chronic toxicity results in a slow yellowing of leaves, killing of the growing
point tissues, particularly in grasses, deterioration, and finally death of

the plant., Tissues suffering from chronic injury seem particularly susceptible
to infection by fungi and often death of the plant is secondary, resulting from
invasion by such parasites.

Chronic toxicity seldom appears short of a 48-hour period and in many instances
shows up only after a week or more. It has never been observed after use of
light fractions within the gascline range. These compounds volatilize rapidly
from the plant. Severe chronic toxicity inevitably follows spraying with heavy,
unrefined or lightly treated, petroleum fractions. Some chronic toxicity
results from treatment with highly refined fractions. The only heavy liquid
hydrocarbon used that has not caused chronic injury is a pure sample of
n-cetane,
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Acute toxicity is caused by light oils and all evidence of the oil may be gons,
becruse of evaporation, befors the injury sppears. Since, with two fractions
such as gasoline and diesel oil, the former produces only acute toxicity whereas
the latter displays mainly chronic toxicity, 1t seems evident that bolling range
or density must be an important factor in determining toxicity type. Unsulpho-
natable residues from two such fractions have much lower toxicities and two
aliphatic compounds of comparable boiling range, l.e. iscctane and n-cetane,

are devoid of toxicity. Conseguently, the unsaturates composed chiefly of
olefins and aromatic compounds must be the main toxlie ingredlents, and the type
of toxieclty must be related to the composition of the unsaturate fractions as
determined by bolling range. Acute toxicity results from low boiling clefinic
and aromatic compounds; chronic toxicity from high boiling ones. Evidence from
experiments with pure compounds substantiates this conclusion.

Acute toxileity is dependent on a relatively high concentration of unsaturated
meterials. Gasoline has an unsulphonatable fraction of around 70%; that is,
the unsaturates may meke up about 30% of the gasoline. If such a fraction is
diluted with an equal part of non-toxic o1l, acute toxicity of the mixture is
very much reduced. If the unsaturate concentration drops much below 10 per
cent, the mixture becomes relatively non-toxic,

The appearance of chronic toxicity after spraying with such oils as odorless
kerosene, Shell mineral seal, and even a synthetic heavy isoparaffinic oil
indicates that the sctual toxicant must be present in low concentration, for
these are all highly refinsd oils. The presence of chronic toxicity on foxtail,
over and above that caused by the diluent when the highly aromatic tar oil
"pure still residue" from the Barrett Company was used in as low concentration
a5 1 part in 128, again indicates that the chronic toxicant is highly effective.
Furthermore, the shift of the tropiec response of bvarley seedlings from nega-
tively to positively geotropic when heavy oils are used indicates = possible
hormone-like activity for such oils.

Dosage and coverage. As with other herbicides, desage of c¢ils is important.
The low viscosity and high wetting power of oils on plant surfaces make for a
ready coverage when pure olils are used. These properties may be approached in
an emulsion but are never quite met because of the differcnces in interfacial
tensions between the plant cuticle and an agueous film as compared with oil.
For this reason, no matter how readily an emulsion may wet a plant, any excess
volume of solution, above that required for the wetting film, tends to accumu-
late in drops and fall off, whereas oils tend to run and creep, adhering
strongly to nlant surfaces.

Ideally, the toxicity of 2 gzood herbicide should be such that when the plant
is completely wet the film should carry enough toxicant to cause death. With
such a herbicide, dosage would be determined by the thickness of the film that
would adhere to the plant, and by the arca of surface to be covered.

Practically, it is impossible to cover the whole surface of all weeds in many
situations. To kill such weeds it is necessary that the toxicant either trans-
locate within the plant after absorption, or creep along the surface and kill
by contact., Bxperiments show that the excellent results obtained with diesel
0il in roadside spraying depend upon the movement of the oil along the plant
surface, often for several inches. Diesel 0il is not highly toxie; however,
being heavy, it persists on the plant; it adheres to the surface and creeps
downward into the crowns of grasses; its toxicant properties are such that it
penetratses and kills meristems, preventing regrowth.
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Dosage tests with diesel 611 showed that, for a given type of barley culture,
10 ml. of diesel o0il would kill all of the plants in 11 days; 20 ml. killed all
in 3 days. The 10 ml. dosage did not provide a coating all over the plants but
the oil ran down the stems into the crowns, resulting in chronic killing. With
gasoline, evaporation is so rapid that only contacted tissues are injured;
these die within 24 hours.,

For reasons obvious from the above discussion, gasoline must be applied at such
a dosage that all tissue to be killed is contacted. With diesel oil, if the
upper half of the plant is sprayed and sufficient volume of oil is applied for
downward creeping, the plants will untimately die. This is the reason for the
wide success from the use of diesel oil in general contact spraying of weeds.

With an emulsion of dinitro compounds in oil an entirely different dosage-
concentration relation exists. Such emulsions are highly toxic, often carrying
meny times the total toxicity of diesel oil. However, because the emulsions
will not creep down the stems into the crowns of grasses, thorough wetting is
required to prevent resprouting from unkilled crowns. Increasing concentration
in such a situation is of little avail., To make the treatment more effective
more volume must be applied, and increasing the wetting through addition of
wetting agent and increase of pressure help. Another expedient is to wait
until grass crowns are mature and through tillering; such plants, if thoroughly
sprayed, will not resproute.

For reasons cited, light oils must be applied so that all tissues to be killed
are contacted; dosage of heavier oils should be sufficient to wet all tissues
but coverage need not be so complete; with emulsions all tissue should be wet
and the concentration should be such that all contacted tissue is killed by
the amount of toxicant held in the wetting film.

Toxicity of highly aromatic oils such as Edeleanu extract, Avon weed killer,
tar oils, and still residues from coal distillation may greatly exceed the
reguired level. It would seem economical to use such materials in a diesel oil
base for the compounding of contact herbicides. They would have the distinct
advantage of being toxic to all vegetation, including several species such as
fennel, groundsel, pineapple weed, star thistle, etc., that normally tolerate
diesel oil.

Selectivity. Probably the most outstanding case of selectivity of herbicides

is that of light oil fractions on carrots and other members of the carrot

family. These species tolerate dosages of oils that are fatal to annual grasses
and most broad-leaved weeds. Selectivity is greatest with light oil fractions
in the boiling range of 1500C to 2250C; lighter oils are volatile, evaporating
before injury occurs; heavier oils cause chronic toxicity that is injurious %o
carrots.

Experiments with purified fractions and pure compounds prove that the olefinic
and aromatic compounds are the ones causing toxicity to weeds without killing
carrots. Selective toxicity increased through the series benzene, toluene,
xylene; and the unsaturates in gasoline kill selectively at a much lower
concentration than does xylene. When samples labeled heavy olefins and heavy
aromatics were used with n-cetane as a diluent, both were selectively toxic

to grasses with the aromatics being the more toxic of the two. There were
indications that the olefins were somewhat more selective but this will need
confirmation.

Selective killing of grasses in onions and flax has also been observed in the
greenhouse. This was first found when gasoline diluted with odorless kerosene
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or with a relative pure isoparaffinic fraction was used. At certain dosage
rates the gasoline possessed acute Toxicity that severely injured the grass
without hurting flax and onions. The grasses failed to recover, probably due
to the chronic effects of the diluent, and a complete selectivity resulted.
More recently grasses have been killed with kerosene with little injury to
flax and onions. One instance was noted where cultures of mustard and barley
sprayed with an isoparaffinic fraction responded by death of the barley with
no injury to the mustard. This type of action deserves further study.

Concerning the tolerance of crop species to oils, carrots are probably the
outstanding crop. In addition, celery, parsley, parsnip, dill, and caraway
show little injury from oil sprays. Coriander exhibits yellowing of the lower
leaves but no permanent injury. Anise is less tolerant, showing serious injury
from stove oil. Guayule will tolerats low dosages of diesel oil.

Of the common weeds, sweet fennel and poison hemlock are highly tolerant of
oils; pineapple weed and groundsel are only partially injured, and purslane and
star thistle may escape serious damagse.

Small weeds are always less tolerant of oils than large ones; in fact, one
recelves the impression that large mature stems of most weeds are very resistant
to oil injury.

Composition. Studies on the relation of chemical composition of oils to their
toxicity have involved seversal methods. One has been to compare different oil
samples as they were obtained from the refineries; anobther has been to frac-
tionate and extract oil samples and test the various fractions and extracts for
toxicity; a third method has been to compare natural or synthetic oil fractions
with pure compounds in an attempt to replicate the symptoms of oil injury.

One of the early experiments compared four samples of stove oll obtained from
four different distributors but complying with similar specifications, These
were found to be equal in toxicity which answers a query often asked by growers.
A recent test on two stove oll samples that had been used in the field at
Salinas proved that one was definitely toxic to carrots while the other wes

not. Studies on the o0ils proved that the toxic sample had a UR of 73.9, the
non-toxic of 77.9. Their gravities in API units were 34.7 and 38.7, respec-
tively. The toxic oil did not meet stove oil specifications, being somewhat
heavy. The toxicity tests in the greenhouse substantiated field experience
with this oil,

Many tests have been run on ¢ll samples and the following statements cover some
of the points established.

Gasoline is high in acute toxicity, lacking in chronic toxicity., It is more
selective against weeds in carrots than is stove oil. Cracked gasoline is more
toxic than straight-run.

Kerosene, being solvent extracted, is lacking in acute toxicity but retains a
low degree of chronic toxicity. This may be sufficient to kill grasses, partic-
ularly young barley seedlings.

Odorless kerosene is acid tresated in addition to solvent extracted. Its
chronic toxieity is lower than that of ordinary kerosene. Its toxicity in-
creased upon standing; more in a clear bottle than in a brown one.

Stove oil has both acute and chronic toxieity. It is just on the borderline
with respect to chronic injury to carrots. As noted above, a drop of 4 points

in gravity will render it toxic enough to be objectionable in the field.
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Diegel fuel is low in acute toxicity; intermediate in chronic toxicity. Its
low volatility enables it to remain on the tissues long enough to make full use
of what chronic toxiecity it has.

ct is very high in acute toxicity. It also undoubtedly has

A

Edeleanu extra
city but this is masked by the acute injury.

chronic toxi

Avon weed killer, a crude residue remaining after distilling technical toluene
and other solvents from Edeleanu extract, is extremely high in both acute and
chroniec toxicity. In fact, it could be diluted with diesel oil to provide a
herbicide of desirable characteristics.

U. S+ number 1 fuel oil, a black, heavy furnace fuel, showed little acute
toxicity, and even chronic texicity developed slowly. This oil was too heavy
to spread readily and proved more toxic when diluted with 3 parts of odorless
kerosene than when applied pure.

A number of other oils have been tested, including a gas drip oil of very low
toxicity, two distillates from the reconditioning of used crank case oll that
were comparable with stove oil, and a black journal box oil similar to the

Us S. number 1 in physical properties and toxicity.

Studies made on unsulphonatable residues and teLperature cuts of several oil
fractions showed approximately which compounds were ressponsible for toxicity.
The first tests (btemperature cuts) showed that in stove oil and diesel oil the
heavy ends were the most toxic. That this toxicity was chronic was shown by
the fact that whereas the toxicity after 48 hours was greatest for the light
ends, 4 days later the results were reversed and toxicity was greatest for the
heavy fractions,

Toxicity tests on the unsulphonatable residues of stove oll and diesel fuel
proved that whereas thalt of diesel oll was non-toxic within the period tested,
that of stove oll was toxic, and the most toxic fraction was recevered from
the light end of the stove oil. This was confirmed by a retest cn a second
set of stove o1l fractions.
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ot (boiling renge 1900 to 280°C) proved highly toxic to carrots

a8 woedq. and tempsrature cuts of this material proved that the greatest
ty lay at the heavy end. Successive 802 extracts had reducing toxicitvies

might be expscted., Tests with Edeleanu extract and Avon weed killer in

various concentrations in cdoriess kercsene proved that these highly aromatic
fractions are texic to all nlants, inecluding carrots, at high concentration,
but when diluted sslectivi enters and results similar to those with gasoline
and steve oll are found. s proves that selectivity of oils is relative;
at high concentrations the toxle ol=finic and aromatic corpounds kill all
specivs, at lower concentratio they are tolerated by members of the carrot
family and some other plants ring ¢ proportion of these compounds
to aliphatic hydrccarbo ng in ax of oil that wets the plant may
be adjusted To contain just encugh to kill the weeds and not enough
to injure the crop. I the oil is iently volatile it will evaporate and
injury will not develop with time. novaer, glthough the propertion of toxicant
to carrier in an oil 1s correct to glwve good gelectivity, i1f the toxlcant is
heavy enough to persist with little loss, then chronic injury will occur in
time and the crop will suffer. This rtl tion explains why gasoline can be used
in excess with no injury to carrots, stove oil must be limited in dosage, and
almost any amcunt of diesel oil will injure the crop.
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Studies with pure compounds, to the extent that they were available, were
undertaken to confirm the results obtained from oil fractions. Three samples
of saturated hydrocarbcons, n-hexane, n-cetane, and isooctane proved non-toxic
to all plants. It is hoped that these materials will be available in larger
quantities for use as diluents in subsequent work. Samples of relatively pure
isoparaffins, both light and heavy, were also practically non-toxic; after
storage for some months appreciable toxicity was found when these were retested.
No pure olefins have been tested but the toxicity of such compounds has been
confirmed by comparative tests on straight run and cracked gasolines, and also
by examination of a relatively heavy, high olefin oil fraction.

Unfortunately, a sufficient number of pure aromatic hydrocarbons having a
boiling point comparable with various oil fractions has not been available.
Those tested included benzene, toluene, xylene, ethyl benzene, cumene, cymene,
diisopropylbenzene, triisopropylbenzene, and tetraisopropylbenzene. The results
were in the main as anticipated but the toxicities, when the substances were
diluted with a relatively non-toxic solvent, were somewhat less than that of
the o¢ll of corresponding boiling range having about the same aromatic content,
Other significant variations are being studied further. Three compounds having
saturated ring structures, methyl cyclopentane, cyclohexane, and methyl cyclo-
hexane, were tested; all showed little acute toxicity, thus confirming the low
toxicity of napthene fractions of oil.

Propyl and butyl mercaptons caused acute toxicity only at high concentrations.
A sample of high sulphur gasoline supplied to us was very toxic. A sample
labeled naphthone A, which had a high acid number, was alsc tested and proved
to be very toxic.

Many other aspects have been invesbigated. For example, ageing for a ysear or
more, especially with light, increases the toxicity of gascline, kerosene, and
relatively pure isoparaffinic fractions but had no effect on stove oil or diesel
oil. The same effect, even to some sxtent with stove oil, was apparent in
samples that had been refluxed for several hours with air. These studies are
being continued.

The following committees were appointed:

1946 PROGRAM

RESQLUTION COMMITTEE NOMINATION CCMMITTEE AND MEETING PLACE
B. E. Kuhns Geo. Hersley R. J. Evans

E. Jo Ward Lambert Erickson J. B, Holladay

H. BE. Morris Victor P. Rasmussen W. W. Robbins

The meeting adjourned until 1:30 P. M.
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Wednesday, June Gth
Afterncon Session

Meeting was called to order at 1:40 P,M¥, by Chairman Burge,

MR WHITE (U.8., Indian Service = Utah): Mr. Chairman and members of the conference,
5 [}

as I recall it has been about 23 years since I attended my first weed conference hore
in Boise, I camc here as a llstpner and these few oxtemporaneous romarks thet I
might make, I am surc, will not be of any benefit to you., So far I have bcen more
then paid for my trio to Boise, I have enjoyed the remarks by the two gentlemen, Mir,
Ball and Dr, Crafts, and looking over the program I see some fine topics for discus-
sien, The regi interested in is Region VII, which takes in part of California,
New Mexico e and part of Arizons. T belisve from ta 1h1ﬂ£ with you today

that our problems gely similar to problems that you have, altho we may have

some complicat e, hlnyway, we have some weeds. Our problewv are
Indian farmers There are Indians who own their land; others are lesseess and
ite lessees, We do have a great many problems with these
ed in their food supoliy, in thelir irrigation SU“QLy and s0
interwoven with the couqtv and state problems, Your holp
> vor in i work of the county wced
suwervisors and state offi at indian Sfcrvice will

rel countics in tho
Lko, end Svory Countiles in
Ttah, The weed situation is in 1ils
working along the same

coopurats 100 por cont,
Southern part of the state, B4
Nevedsa; Uintah chhesnﬂ, and Tooele

as control messures are ccucarned,

(n

2
infency in so far

lines as you county weei supervisors, We are aware of the seriousness of this prob-
em and ars cognizant ol the iwwvr+f i i attached to it, We must con~
serve our agriculﬁural oal than any other one Tthing,

I think we wocd pcople m T bl
red the ‘rm\”’o probla thought thut de

from 1t, Now we see thin for peor other than

from it, so why shouldn't they help with the situation, T

when we uaould realize th & s a community problem

e weed problem a
I went to say this, however, that in our work ws recognize the
and thot we nced h“ cooperation and help of all you people and in turn we
vork with vou 100 pc” oo 1ts a8 said before., Our Resorvations ore uandcr the
located we try to work through

t we do hove

iizations,

rvisors and the State org
know I am going to get a greoet deal out of this
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BURGE: TIs it sufficiont and adeguate or should there be further effort made to

.
got more?

our wcod problem and we would certainly

TLJD ’,JT"I "‘T"- vr o

ro never had enough
approciste hely from the sbtate,
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MR. A. B. BALCOM, gave the following report on the Control of Waterwecds in Trriga-

Mr, Cheirman, members and fiends of the Westorn Yeed Control Conference, The
Burcau of Reclamotion is glad to participate in vour mectings because thoy have



afforded it an opportunity to keep advised concerning the latest developments
in the control of land weeds which create troublesome problems on both irrigated
farms and ditchbanks.

I have been asked ‘to talk to you today on the subect ™The Control of Waterweeds
in Irrigation Systems," which is one of the most important weed problems con-
nected with operating irrigation projects.

Farly irrigation in the United States was, for the most part, confined to divert-
ing water directly from natural streams. When these carried sufficient sily,

the growth of water plants was inhibited. When simple diversions were no longer
adequate, it became necessary to build dams to impound the water supnly. The
reservoirs thus formed act as settling basins and the water coming from them is
comparatively clear.

Because of this and perhaps other influencing factors, the control of waterweceds
has become increasingly difficult in many irrigation systems, both Federal and
private. This condition has come to the attention of most of you weed control
leaders in the irrigated West because you have been called upon more often during
the past few years to give advice on solving the problem. This demand has been
stimulated because of the increased spread of aquatic vegetation, because people
are in general becoming more weed conscious, and because many feel that scien-
tific research will prove of value in finding morc efficient methods of control-
ling waterweeds as it has landweeds.

In some areas the control of weed growths in irrigation distribution and drain-
age channels have been considered to be a private problem of the irrigation disge
trict involved., However, waterweeds are just as much a part of the weed program
of irrigation farms as the weeds growing on cropland because the districts are
comprised of groups of farmers who must pay the costs of providing control meas=
ures.,

Waterweeds are usually spread by the water itself. Often, rivers, lakes, and
reservoirs which furnish water to a project arc infested with waterweeds and
they provide the seeds and pieces of plants which float down to infest the irri-
gation system. The growths are more prevalent in some areas than in others.
Clear water, slow velocity ditches, long, hot growing seasons, and an uninter-
rupted flow of water in the ditches during the entire 12 months of the year
intensify the infestation.

Waterweeds seriously reduce the efficiency of irrigation systems., What is most
important is that heavy infestations reduce canal capacity thereby making it
difficult to furnish sufficient irrigation water to the project farms. When
control steps cannot be taken in time, low yield and low quality of crops may
result. Becausc of their desilting action, these growbhs build up silt bars in
the channel which further reduce the canal capacity and necessitate costly dredg-
ing. Also, as the water cuts around the silt bars, extensive erosion of canal
banks and beds often occurs. Weoeds cause ditchbreaks by retarding the flow of
the water until it overflows the banks, which results in delays in service and
repairs as well as damage to crops by flooding and the loss of water so vital
to irrigated areas. A large amount of water is lost each year through transpie-
ration of cattails, tules, and other emergent plants. When the water is raised
above the normal flow line by weed growths, the amount lost in transit due to
Seepage is increased. Structures are often clogged, causing interruption in
water delivery and additional costs in clearing the congestion. When drains
become congested with aquatic plants and the silt which they cause to be depos-
ited, their efficiency is seriously impaired and alkaline and seeped conditions
on farm land result.
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The Bureau ir i*s study of the waterwecd problem has segregs
cmorgent, and submersed - bacause carly tus
cach of thﬂo may require different confrol mpthod;. While in some instances
cortain kinds of weeds in onc group respond better to a certain method thon
other plants in the same group, the goncral net xod for cach type is oonsidorcd

quite similar,

The floating woeds have given the lecst trouble, The larger plants found on
Burceu projeets arc: wotcr letbuce (Pistia Strotiotes) and weter hyscinth
(Bichornia crassipos). Two other vory smell plants - flonting duckweod (Lumns
spceies) and water velvet (Azolla spocics) are often prescnt but are trouble-
gsome only if their mess adds Tto a congestion in a culvert or other closed wator
conveyanco,

s

The emergont watcrweeds arc gencrally more prevalent in drains than in canals
and latersls, The most troublesome in this group are cabtails (Typha spceics),
tulos (Scirpus specics), purfot feather (Myrioohyllum proscrpinacoides), watcer

primrosc (Jussizoa spoeics), and watcr cress (Masturtium spocics),

v £,

The submorscd weeds arc by far the most importont group becausce they are more
widely distributed and arc found 1w hoth distribution ditches and drains. The

troublesome member of the unattochod submerscd plants oontail, known

somutimes as hornworth /F'rﬁtoan-¢~ dumorsum). The wlent attachod
plants of this type are rned pondwcmd
(Zan00m6111a palustri s) waterwes

aunculus

i spiney naiad
dubil) a1l

rassg, usually

(Anecharis canadensis),
(Wajas murlaa), yell

s
alled by 1ts bobani . ce usually plmucd in this group but
some kinds mey be flosting and unatbached until they become tangled with rooted

rwesds in irrigation systams,

vbe
cal, drying, and cheniczl, A fourth-
acdaptablo.

Several moethods have boen us
These fall into threo main
shading = has boen uscd but

The floating weeds are being largely eliminated by muchq nicel means, YWhen water
lettuce nlants begin to pile wp b@hlﬂd & cbeck or other structure they are raked
or forked to the bank, In some instances a wire tlng sereen is placed across
the channel to collect the nlants which are then COHVGJJ to the banks, On the
only Federal project where water hyacinths occur, they have been kept from tho

canal system by s log boom and screouns the headworls,

Floating plants adapt themselves readily chemiecal control and if they b }COme
increasingly prevalent this method wi Sl f;urO”””ly investigated, It has
been demonstrated that Benoclor wiil and initial tests with
oil have given fair rosuits, T% tia% one or more of the new contact
herbicides may prove effective, : have been controlled with chemi-
cals containing arseniec, but unless a 1 owith extrems caution polsons would
be dangerous in 1¢r1aufwo systens,

have persistently resisted efforts of

The rooted emeryent plant De
economic control, Both ne: chemical methods have been used, The so
called "drowning" mothod wich are by far tLe

7ed for cattails wh
lants in this group,
eir growing season thoy weaken uﬂd die,
on tho depth of the water above the

most numerous and widely When they are cut
off under watar sovors
The numbor of cuttings reg
stumps, Evidently, when the r

ots are unable to obbain air through the leaves



for scme tlnag, the food reserves ferment and this, tocether with carbohydrate
starvation, causes the wldn+° to die. Several attempts have been made, with
various degrees of success, to devise power sickles for cutting cattails under
the water, In most cases the work is done with hand tools,

While chaining submersed weeds in canals on onc project - which will be dis-
cussed later - it wss noted that the few cattails present disavpeared entirely,
For the past two years this project has chained some of its drains once or twice
a year and has almost eradicatod the cattails in those areas., The chaining
mashes the plants into the silt at the bottom of the drain, The most widely

used method for cwct:ll control is dredging with draglines after the drain has
been partially filled with silt and plants, Continued burning will also decrcase
the cattail population and eventually kill the infestation,

Test treatments with chemicals on emergent woterweeds have included pentachlor-
phenol, sodium pentachlorphenste, ammonium sulfamate, sulfamic acid, sodium
“r°@”itﬂ, sodiwn chlorate, copper sulfate, and chlorouated benzenes, No diffi-
culty has been encountered in killing the growth above the water surface on most
cmergent plants with meny of these chemicals, However, except for btroatments
with chloronated benzencs, known commercially as Benocclor, the growth below the
wotor remained alive and genernlly within o few days the plents were ooain above
the surface, The pentachlorphenols have shown a distinet retarding of parrot
feather regrowth, When Benoclor was Shrayed 2t the rate of one “‘llon per square
rod directly over parrot feathsr plan®ts so that the tops were thoroughlv satu-
rated and the remainder of the cbo“z,ﬁl went inte the water, excellent control
was obtained, In most cascs the plants never regrew, Catiails and tulos have
been killed if cut beneath the surface and Benoclor applied to the water within
a few hours, In tests conducted by the Buresu, the nost satisfactory control

of water cress was obtained by spraying a saturated solution of copper sulfate,
at the ratc of & gallons por sguare rod, over the plant beds, A definite need
exists for a nore econonical method of controlling energent waterweeds, partic-
ularly cattails, in irri stion systens,
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Of the submersed waterweeds the Potano
widespread, are anong the most difficult to kill, and in goneral croate the
groatost problems, All four of the control methods previously mentioncd - drying,
mechanieal clinination, shading, <nd ch cm Loyed,
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cton or pondwoed spocics are the rost

ieal ~ are be

Skuttlhg off the woter in the ditch and allowing it to drain and the wood growth
to dry out is porhaps tho most ceonomical method now known for controlling sub-
mersed acquatics, The effectivensss of this method is dependent on how quickly

and cerpletely the water will drain from the channcl and on weather conditions
irmediately following, Usually 3 or 4 days of hot weathor and sunshine are
sufficient to kill the stem and leaf syvsten of the plants., This process
have to bo repeated seversl times during the seo bucauuo the roots are
killed and regrowth, particularly during hotb Neatp r, it quite rapid., TFlat
ditchss with uneven bottoms are difficul+t to draln and the weods growing in low
spots which hold the watcr remain alive, The ditch, of coursc, is out of service
during the "cut out" period which oftcn coincides v1fh the time of greatest
demand for irrigation wster, However, where this method has been uscd, the far-
mers have become accustoried to the water "eut outs™ and hsve learnsd to plan
thelr irrigation in advance, 1In a few districts officials become familiar with
the efficiency of this mothod of controlling woeds when waber was turncd out of

a diteh for othor roasons, They notod how growth of tho infestation was rotarded
end sincc then they have used the mothod wherovoer possible, In somec of tho
larger cannls the drying may not always be practical snd it carmmot be used in
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drains or ditches which pick up drain water for redistribution.

At present mechanical means of eliminating submersed aquatic weeds is the most
common, On a few projects where the capacity of a di%om vermits sufficient flow
even when weeds are present nothing is done until the desilting action of the
olants has partially filled the channel, When this occcurs dredging with drag-
lines or Ruth dredgers is necesssry to remove the growth and silt, While this
removes many of the tubers and roots and retards the regrowth, it also enlarges
the cross scetion of the diteh, and is a very costly operation, When it is nec-
essary bto maintasin s diteh road to facilitate future ditchbank weed control, and
for other purposes, a grader must be used to level the material removed from the
sides and bottom of the channel, Until chemicals were adapted to waterweed con-
trel, dredging with machines or clean1“0 with hand tools were the only methods
avallable for innccessible drains and ditches,

Chaining submersod waterﬂeeds is the most popular control method where it cucn
be used, Usually a heevy ship anchor chain, weighing about 20 pounds por lineal
foot, is v“uloved. L?Ch end is attached to a tractor, truck, or team on the
oprosite - The equipment moves slowly along the oanks with the chain fol-

itowing in the botbom of the channsl in a long curve. From one to three round
trips are reguired to break the weeds loose, the number of trips depending on
the kind of weed, density of infestation, and the staze of the weeds' growth,
The best success is obtained when the plants are fairly well matured beceuse the
stems are then more brittle and brosl off more casily.

-

one or two c‘;.a?'u*linO onerations per season are often
hi

In areas of cooler climate g
ich are heavily infested, four or five

sufficient, However

2

, in some ditches w

operations may be reguired, July and August are the chaining months on the
' the growing season is longer and par-

northern projects. In the south, where
ticularly on those projects where weter flows in ditches the entire year, chain-
ing may be a monthly process from April throuvzh October,

r~o

Some projects have found thet snecial discs sattached to the chein help cut the
woeds loose, ospecially when the "demossing” must be done before the plants arc
meturc, The discs also dostroy many of the tubors in the silt and inercasc the

urbidity of the water, both of which retard regrowth, Discs sgre not used in
channels constructed through soils which without a protective silt covering
would have a teandency to leak, As the plants are broken loose they rise and
float with the current, Racks are conveniently placed to catch the nlants, and
on large conals crews of 20 men or more areé required to fork the collected mate-
ricl to the banks

Chaining 1s dependent on sultable roads being available on both banks of the
channel, The cost of the operction is incrocsed considercbly where many bridgos
or other structures are encountered and the efficiency 1s decreased because the
chain cannot dislodge the weeds near the structures, Chalning loosens rock rip-
rap and 1s often injurious to concrete linings, It also spreads the weed infes-
tation because many of the seeds and pleccs of the plants will escape through

the rack, lodge further down the channel, ond grow, Chara cannot be successfully
chained because 1t does not come to the uuriscc and both Chara and Anacharis, or
waterweed, rolls up on the chain,

Many otkﬂr types of equipment such as weed saws, underwaber sickles, special
discs, nal rakes, ditch dozers, weod forks, and harrows have been devcloped
but mosL of these are used only in sections of ditches which oresent special
problems. Some are opercted from the banks and others from rafts and boats,
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As most of the submersed plants require considerable light for their develooment,
turbid water will inhibit their growth, Advantage has been taken of this where
posgible in controlling submersed aquatics, A few projects have introduced clay
into the water to seal lesky ditchos with o coating of silt and at the some time
reduce weed growth, Others hove devised ways of flushing silt-laden reservoirs
or canals at the appropriate Time to accomplish this purpose, However, in the
majority of cascs, this method coenmnot be aodapted to general use, If the ditchos
so treated do not have sufficient velocity to carry the silt through, undesirable
deposits will collect in the channel.

Many chemicals have been tried for controlling submersed waterweeds, Sodium
arsenite or other arsenic compounds and copper sulfate have, perhaps, until the
introduction of Renoclor, been the most effective, Arsenic has Dbeen reported as
being quite successful in small lakes but there is a decided hesitancy to use
such o strong poison in an irrigstion system., Copper sulfate has long beon used
for controlling Algac but so far it has not proved satisfactory on higher types
of plants, In alkaline weters high in carbonates, the copper sulfate must be
introduccd at short intervals boecauso the chemical guickly proeipitates out as

s basic copper carbonate., Tests made last year with copper sulfate gave some
indications of retarding the growth of pondweed but so far we can only recommend
this chemical for Algae control., 1In sections of a ditch which cannot be chained,
such as areas neur structures, a heavy opplication of sodium chlorate to the

soil in the bottom ond sides of the ditch when dry gove satisfactory control.
However, the cost would make the method prohibitive for other than small areas,

b

The most recent develovment in chemicals for controlling submersed waterweeds,
and by far the most successful, is the chlorinated benzene known as Benoclor,

It is a heavy non~solualble ligquid which has been used for several years in the
East To reduce waterweeds in lskes and ponds for the improvement of boating,
fishing, and swimming, It was introduced to irrigotion about 3 yesors ago and
since then numerous tests have been conducted in close cooperation with the
rescarch engineer of the monufacturer, Inaosmuch as this is the newest woterweed
control method and it has created much interest among weed leaders, a more
detailed account will be given,

Tests were first conducted to determine if crop plants would be injured when
irrigated with Benoclor-treated watcr, It was found that scveral times the
strength of the concentration uscd for controlling waterweeds was nccessary
bcfore ceven a slight injury was sustained, Wo 11l effoets have besen reportbed
where the chemical has been used cxtensively but precautions arc being taken to
prevent it from reaching erop land, Turnouts along the scetion of diteh being
treated are closed while the chemical blanket is flowing past, Where possible
the treated water is bturned into a wasteway and where thesc are not available
the turnouts for about a milo past the end of the treated area are closed,

Reocent tests by the Burcau of Animal Industry have discloscd that a mixture of
6,000 ce, of Bonoclor and wateor with a Bonoclor concentration of about 17,000
parts por million is roguircd to ceusc death, This concentration is many times
groator than uscd for watcrwood control,

In cooler climates Benoclor is ususlly applied during July or August when the
waterweeds begin to hinder the flow of water, Often one to two applications are
sufficient to keep the growth in control and allow a ditch Tto carry the required
amount of water, When treatments must be started earlier in the season more
applications may be nccessary. In warmer climetes, control may be needed in
April or even sooncr,
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Each treatment adds to our knowledge of how to apply Bencclor because in mos%t
cases complete records are kept of applications made and the results obtained,
The amount of the chemical reguired depends on the density of the weed growth,
the type of weeds present, and the size of the ditch, The density of growth
is difficult to judge, and this has made it impossible to give more definite
recommendations on dosages.

We know thet Chara and watcrwceed can be killed with less chemical than the
pondweed, Further studies are needed to determine the concentrations neccessary
for killing cach kind of aguatic growth, thc contact time required and the con-

contration of chemical prescnt at any desirced place along the ditch, It is
hopzd that these studies, which arc planncd for this year, can be successfully
culmincted so that more cccurate recommendations can be given, This would lcad
to the saving of chemical, beeausc when too little is spplicd the work is not
sotisfactory, and whon more than sufficicnt to kill the woods is uscd, the cxccss
is wasted,

However, with certain established procedures in the use of Benoclor, many irri-
gation d1°tr10ts have been able to control their waterweed growths more effi-
ciently than by their previous methods., Tt has been of particular value during
the present labor shortogs, Instead of a crew of possibly 25 werkmen being nec-
essary, as in chaining and hond mothods, the waterweed growths in an entire irri-
gation system can bo controllod with Bonoclor by 2 men.

Benoclor 3, the first of the chloronated benzenes used, does not form a stable
enulsion, It is used in lakes and ponds where it is desirous to have the chemi-
cal settle down over the plant beds, Tt is sometimes used for static water
treatments in irrigation ditches and drains where the flow can be stopped. In
static water the chemical is applied from a truck driven slowly along the bank,
The nozzles are placed 2 to 4 inches under the surface of the water and the
chemical sprayed directly into it until the entire area to be treated has been
covered, This method gencrally requires from 20 to 30 gallons of Benoclor per
acre of water surface, More chemical is used in static treatments but there
arc some indications that & more complote kill results and regrowth is much
slower wherc this mothod can be adopted,

imulsifying apgents used in Benoclor 3~Special makes it form a more stable emul-
sion and it can be applied in a flowing stream, In order to save chemical, the
general practice when using this formulation is to reduce the volume of flow to
the minimum amount necessary to cover the weeds, This operation also reduces
the velocity which gives the emulsion a longer contact poriod with the weeds,
Where possible the treatment is started a few hundred feet above the beginning
of the infestation to assure that the chemical is completely mixed with the
water before it reaches the plants,

Any hand or mechanical pump which will deliver the chemical under pressure may
be used, For dltph@“ up to 10 feet wide one nozzle is usually sufficient, For
wider ditches a batbery of nozzles may be used, The pressure and size of the
opening in the nozzle disc regulates the rate of application, Benoclor is a
solvent of natursl rubber making it necessary to employ a synthetic rubber hose.

A convenient structure or a plank across the ditch may scrve as a platform from
which to work, As in static applications, the nozzle is placed under the water
but in this case the water is the carrying agent, If only one nozzle is used
the spray pipe is moved back and forth across the ditch, The total amount to
be sprayed at the first station is applied continuously over a period of an hour
so that the chemical blanket will be in contact with the plants for this length
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of time, In general, the amount applied at the first station for pondweeds has
%ﬂPnAB/% to 1 gallon per foot of water surface width, When the initial applica-
tion is completed, the work crew follows the chemical tlanket down the diteh to
determine the second point of application, This location will depend on the
amount of chemical which has been absorbed by the plants and lost through break-
ing of the emulsion, which usually averages 1,200 to 1,400 feet from the first
stabion., AT present visusl observation is the only method of determining the
remaining strength of the concentrstion, When the blanket begins to weaken it
loses 1ts rilliant white color and takes on a bluish cast, When this change

is observed sufficient Benoclor to bring back the original concentration is
sprayed 1nto the original blanket as it passes, The application at this point
does not usually exceed & gallon per foot of watcr surface width, If additional
stations are necessary their location is determined in the same manner as the
second station, The last application is usually made from 3 to % mile above

the end of the infestation, Benoclor 3-Special is also often used in static
water treatments,

A new formulation = Benoclor 3-C - has recently been introduced, It forms a
more stable emulsion than Benoclor 3-Special and initlal tests have indicated
that it is more efficient thoan the othcr Benoclors in flowing water, Benoclor
3=C has carried as far as one mile and still held its emulsion, The causc of
failure to make a complcte kill beyond thet point is believed to be duc to th
plants absorbing most of the chemical applied, In many cases 1t may be p0551ble
to apply at one station all or most of the dosage required for controlling the
entire length of infested area, Benoclor 3-C should be more economical To use
because losscs through the breaking of the emulsion will ke reduced and because
less labor will be laQUerd.

Accurate costs of individual Benoclor troatments cannot be given because nearly
cvery ditch prescnts a speccial casc, However, on onc projoct where 300 miles
of ditches were treated in 1944, the average cost per treatment was $35,00 por
mile, The average width of Lhc water surface was twoelve feot,

In most instances the capaclty of a treated ditch is restored within 24 hours,
Pondweed plants turn brown, become limp and lie flat on the bottom of the ditch
where they slowly disintegrate, The leaves and stems break loose in such small
pleces that they cause no congestion of irrigation structures, Regrowth of the
plants are much slower after Benoclor treatments than after chaining., Therec are
some indications that the regrowth is ulso leoss dense after each treatment,
Without a doubt, Benoclor has a place i' waterweed control., It is easy to apply,
restores channel capacity quickly, reguires 1little labor, and it can be usecd
where other methods arc not adaptable, such as in ditches not provided with
ditch-bank rozds, Even in the carly stages of its devclopment it has proved
mere cconomical and officient than many of the othor methods,

It is quite possible that scientific research will bring forth an even more
effective chemical, one which will follow down 1*to the root system of the water-
weeds and kill the entire plant, as do the new "harmones™ on land weeds, It will
be interesting to sece how 2,4-D will effect water plants, "

Aquatic plants create an enormous problem in some irrigation systems, The
importance of watcrweed control is reflected by the numerous mecthods which have
been tried in an attcmpt to solve the problom, Each ditch system and in some
cascs each ditech must be stbudicd to dotermine the best method or combination of
mcthods to use,
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As it becomes more fully realized how important waterweed control is to irriga
tion agriculture, it is certain that more scientific research will be undertaken,
The Western Weed Control Conference can by 1ts support help increase the inter-
est in such a program,

The president introduccd Dr, MeCall, U.S,D,A, Bureau of Plant Irdustry, Soils &
Lgricultural Engineering.

MR MeCALL: I am very glad to be here and have the opportunity to hear this paper
and 1f I hed time would stay and hear more, We are intently interested in this weed
problem aund honestly wish we had more resources to put into work, An effort should
be made for more rescarch work, and I want to assure you that we will do everything
WE Ciille

MR. BALL: Would it be aosking too much if we would ask for cooperation through your
dopartment to assist Forest Serviece and the other departments in Washingbon to get
budget inercascs for weced control of Federally owned or controlled lands?

MR. McCALL: Mo, it would not,

MR, BURGE: Last year as part of our Nevada repor®t, I made a few remarks on halogeton,
It is annual topic for discussion., At the time I made the statement that this plant
was spreading by leaps and bounds, Tt spresd over a large part of the eastern bound-
arles of our State and into adjolning States, Since that time, we have conducted our
survey and found that the sproead hes been even more rapid than we anticipated at that
time., I had occnsion to see some individual plants, spaced five to six or ten feet
apart, At the present time the seedlings under those plants are as solid as an
alfalfa field would oppear after planting, Incidentally, we have had as high as 100
per cent germination in twenty-four hours. Our chemist wos supposed to gilve us some
figures. on the chemical content of this plant but unfortunctely cfter attending
conference in Los Vegns, he became ill, We are very fortunate, however, -in getting
Mr. Douglas of the Bureau of Entomology and Plant Quarantine who is working on this
particular plant os a host to the white fly, as it is of much interest to the people
in the soy bean.ond tomato industry, He came up from Twin Fells, for this mesting,
so abt this time I would like %o call on Mr, Douglas,

MR, J. R, DOUGLAS zave the following report on "Beet Leaf Hopper and its Relation
to Hulozeton"

Since halogeton (Halogeton glomeratus (M, Bieb,) C. A, Mey.) is closely related
to Russian thistle (Salsolas kali ver, tenuifolia Tausch), an excellent summer
host of the beet leafhopper (Lutettix Tenclius (Bak.)), studies were undertaken
early in the season of 1943 to determine the suitability of this comparatively
new introduced weed as a host of this leafhopper, Preliminary cage tests under
both field and grecnhouse conditions showed that the beet leafhopper would breed
on this weed,

In order to obtain definite date on the reoroduction of the beet leafhopper on
halogeton, preliminary coge tests were conductba. As an o, in a field
test 10 female beoet leafhoppers were introduced on May 18, 1943, into a cage
that covered 0,625 sqguare foot of soil surface containing halom*Fﬁn and werse
removed on May 29, Their progenies were counted on September 27, The reproduc-
tion on this weed host during the 132-dsy poriod was 357, or at the rate of 572
leafhoppers per square foot of soil surface occupied by the weed host, In the
greenhouse 50 female beet leafhopnpers were introduced on June 14, 1942 into a
cage that covered 6.25 square feet of soil surface containing 9 co7UPr8t1ve]y
small hslogeton plants, These females were removed on June 25, The progenies
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of these femalcs were counted during tho period September 27 to 30, and 2,691
lenfhoppors were removad from this cage. The reproduction in this cage for the
total clapscd period of 108 days averaged 430,€ boct loafhoppors peor squarc foot,
or 299 per plant,

Pooulation counts were made under natural conditions to obtain information
regarding the sultability of halogeton in comparison with Russian thistle as a
host of the bect leafhopner. These counts were made on October 5 and 6, 1943,
in the areas in nerthoostern Nevado and northwestern Utah where relatively pure
stands of the two plants were found growing in close proximity, Quantitative
samples were talen in 10 host-plant patches of each weed, The results show
en average population on halogeton of 4.4 + 0,9 beet leafhoppers per sguare
foot of host-plant area, as comparcd with 4,7 + 0,9 per square foot on Russian
thistle., Statistical analysis of the data showed no sign{ficant difference
between the nopulation found on the two weed hosts.

In order to determine if the comparative degree of suitability of halogeton and
Russian thistle as hosts of the beet leafhopper which prevailed in 1943 contin-
ued during the scason of 1944, quantitative samples of beet leafhoppers were
taken on these two wced hosts on September 1 and 2, 1944, The results of these
counts show that the average beet leafhopper population per square foot of host-
plant area was 2,95 4 0,49 on halogeton, as compared with 8,39 <+ 1,97 on Russian
thistle, The analysis of variance shows & significant difference between the
beet leafhopper population found on the two weed hosts, The results obtained
under natural conditions in 1943 and 1944 give conflicting data which are not
oxplanable at the present time,

Although the beet leafhopper has a long list of known weced host plants, only a
very few are imporbtant as summer hosts, Russian thistle is the most important
of this group owing to its suitability, abundance, and distribution. If
halogeton spreads inbto important breocding arcas of the beet leafhopper and
becomes as abundant and suitable as Russian thistle, it may become as important
a. summer host as Russian=-thistle,

Preliminary experiments conducted under greenhouse conditions in 1943 showed
that halogeton was capable of acting as a reservoir of curly top virus,

Beets and Russian thistle are swmmer rescrvoirs of the curly top virus, Accord-
ing to the findings of Severin in California and from evidence obtained in tests
conducted in Idaho, smotherwced, or five-hook Bassia (Bassia hyssopifolia (Pall.)
Kuntze) is not a host of the curly top virus, although it is an important summor
host of the boet leafhopper. With the sprend of halogeton into new arecs, an
additional summer reservoir of the virus will become established,

The introduction and spread of halogeton emphasizes the fact that the heet leaf-
hopper and curly top problem is nob static, and that the host=-plant complex for
both leafhopper and curly top is constantly changing,

Since very little is known regardin. the ability of this introduced weed to com-
pete with or replace our native naturalized flora, the determination of its eco-
nomic importance as an aid in increasing beet leafhopper populations and curly
top infection will have to walt for additional developncnts,

QUESTION: Where did this halogeton originate?

MR, .BURGE: We don't know, It is an import, from the high Mediterranean area,



CUESTION: Is it known in any other state?
MR, BURGE: It is in Utah, Idaho and we think in Wyoming.,
MR, DOUGLAS: Tt is in Wyoming in two counties -=-Big Horn and Paul,

MR. BEACKEN: I am interested in hearing more about this new weed - halogeton, It
is. a very seriocus weed to us in Utah and is following our sheep trails into Utah
from Nevada, In as much as it contains about 10 to twenty per cent oxaliec acid,
which is a serious cheracteristic, something should be done to get rid of this weed,
as 1t isn't widely spread, Russian thistle come in some 25 years ago, Hologeton
has come in and is replacing Russian thistlc. The sheepmen of our state arc very
much concerned about it which leads me to request a more detailed discussicn on its
charccteristiocs and control,

MR. BURGE: Perhaps I should enlarge upon the subject a little bit. We are all con-
cerned for it is serious; more serious than a lot of us want to admit, Last year

we established some plots on control with fair results, but the ccst secmed high.

At the prescent time, bthe oils secm to be our best prospect, There is place for a
lot of exverimental worly, and we hopc to do somc of this work, If we could coop-
orate with our neighboring states, we would be only boo glad to do so, I have
suspicioned that it has killed cottle, for cattle hove diced and in as much as a
veterinarian was not availabe and without service of a veoterinarian we did not feel
free to say that the animal diocd from hologeton, T do know that once of our big ocut-
fits has had a terrific loss in cottle, Perhaps it is something else, but therc is
o possibility that we have the answer in this weed., We arc afraid of 1t, and I
think thet the soy bean ond tomzto pcople should get some zetion on this in coopera-
tion with the livestock peovlc,

MR, BALL: Have any feeding tests been mode or is it impossible to make them?
MR, BURGE: Feeding tests have been made only on'sheep. It killed sheep.

MR. GAINES: You mention the similerity of this plent to Russian thistle. Is the
adaptibility very similar to that of Russian thistle?

MR, BURGE: I think so, %e¢ have found this plant in the Black Area where nothing
else will grow. I have even experienced it growing out by whitc sage on the flat
cnd on roadsides in a very alkaeli condition, The moisturs content in the growing
stoge is very high, A plant sbout threc feet wide weighod 7% pounds duc to the
high meisture content,

MR. HENDRIX: How docs that act in an irrigated scction?
MR. BURGE: Where it hos access to molsture, the growth is bthat much heavier.

MR, DOUGLAS: It 1s not sticky like Russian thistleo, it hos red stems and bluc
leaves, Tho flower is small winged, smaller thon that on the Russian thistle,

MR, COX: What is the mcthed of seced distribution, Is it o tumble weed - the saome
as Russian thistle?

MR. BURGE: Our expcrience has boen that animels get them on their fect and the sced

has o very pceuliar characteristic, in that when ripc it throws itself off the plant,
It sticks wvery readily to wool and heir,
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HAY: Do you have any idea where the original infestation came from?

lal plants were collected near Wells in 1935 as part of the
We didn't know at that tlme whot they were as the botanist
How tney got there we do not know, but the spread has boen

M: We made o study of halogeton in Utah and thought that the problem

&

too large for us, It so haoppened we do not have funds to financc con-
you have o similor conditlion?

5 heve areas that possibly msasure 70 miles square and I think Tthat is
why we uhould get federal ald on range lands., It is deal that the counties can-
t is

2
not handle, and 2 land owner cannot, I think i going to reguire federal and

state aild to handle it properly.

At this point 1t was suggested, properly moved, seconded and carried that a special
committee be appointed to work on a resolution to get federal aid for range lands.
Erickson, Van Meter, and Crafts were apnointed,

MR° THOMAS H i METFER gave the following report on "Noxious Weed Control on

Lir iie EES

Nationnl Fores ts

For many years the Forest Service has boon co¢ba#ing plants poisonous to live-
stock and hos included this contrbl in tho program, During the
last ten years, on invosion of noxious v our forest londs has
been noted; and in some cases, spreandil This invesion has
been on past depleted areas thet have ﬁot “erulned +helr norm%l vegetative bal~
ance and control measures have been inaugursted on mony areas, We believe that
proper stocking and range monngement will generolly take care of any infestation
over a period of years,
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Undesirable or noxious weeds on Notional Forests foll into slightly different
clnsses +btn thosc on cultivated aress, These weeds, for purposes of discussion,

are clo
1, s to livestock
2.
3 to adjacent cultivated lands,

The woro common polsconous plonts found on forest rangcs in the western stotos

tropis}

One or more of these plants are na%ive to any of our range lands and present
few problems under proper management, Heavy livestock losses are caused by
lmproper seasonal use, excessive grazing, or improper distribution.



Grubbing has been effective as a control messure in areas of concentration, but
excessive costs have caused the discontinuance of this method on most forests,
The Caribou Forest in Southeastern Idaho has e¢ffectively used the Borax treat-
ment on Lupine that had been causing sheep losses along a sheep driveway, In
California, control of Black Laursl by the use of chemicals and oil spray is
being studied, I%t is esbimated that 2,800 acres of range lands out of a tota
infestation of 90,000 in Oregon and Washington forests have been treated by
various means to ellmlnate Larkspur and Water Hemlocok,

Invasion species that have coused no little concern on forest lands are
primarily:

Goatweed (Hyveroum perforatunm)

Mules Ears (! ethis amplexicaulis)
False Hellebor (Veratrum californicum)

Medusa = Head (Elymus caput - medusne)

Goatweed has spread onto many of the forests in the western reglon, Infesta-

tions are reported on the Trinity Forest as well as a number of forests in the

Sicrra foothills of California. A small infestation on the Umatilla Forost

and a 125,000 acre infestation on the Wallowa Forest in Northeasternm Oregon is

reported, Infestotions are known in North Idaho and Western Montana Wiuﬂ o

predicted spread to the wvast ravge lands of Tastern Monbtana, if not checked,

An infestation on the Payette Forest in Contral Tdaho inAicates a spread toward

the range lands of South Idsho. Some troatmont by Bor s been carried out

in each locality with costs being reported as high as Sl 5,00 per zcre actually
d T

o
treated, The high cost of this work an 1 fact that Borax renders tThe soil
ouraging, but the rapid spread of

sterile for 3 yeurs, makes this control discou
the plant meikos 1t ncceossary that control mecsures be taken before an increased

infestation makes control nrohibitive.

C‘O

species native to our mountein mesdows that,
establlcqea tmomselvcs as soliad
threat of
! ‘nd comneti-
under full nrotection, f ll;ht oil sprey
will eliminate 80% to 90% of the plants, ond
econd trectment,

Mules Pars and False Hellsbore ar
when the ranges were deplete
i
N

stands on the meadows, Nei
further invasion, Once

*}q on the s

Moduse-hcad boeame cstablished in northorn folifornia many yoors af
not appear to prosent a severc problem until the last few years, whon o now
infestation appeared in Modoc County, Here it has spread quite rapidly on the
better soils occupied by bunchgrosses and Bromus tectorum, Compsred with Medusa-
head, the latter plant is splendid forage It does not appear to be grazed ot
any time, and on maturity, presents a fire '} A porhop:
the annual bromes, If the vigor and sbility to spread thot it has demonsirate
in this area are applicable to 211 of the good soils ocoupied by big sagebrush
in the western stotes, this may become one of our most serious pests on ra
lands,

serious thuan
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In many areas our forest boundaries lay immediately adiacent to agricultural
areas, Noxious weeds such as Conada thistle and Whitetop have spread from the
cultivated lands onto the forest, As weed control programs progress on the
agricultural lands, it has become neccssary bto kill the weeds on forests in
order to eliminate the seed source for fubure infestations, Work of this nature
hes been carried on in cooperation with permittees and adjacent land owners on
many of the western forests,
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When combating weeds, we have used sodium and calcium chlorate, borax, cil
spray, grubbing, and various other means, All have deficiencies that make them
impracticable for the widespread use which is required if the problem is to bte
successfully met, 1In Montana alone, it has been reported that over 100,000
acres need treatment on National Forest lands and other states report similar
acreages, so any proposed method for large scale use should be reassonable in
price, ecasy to apply and nominal in its damage to soils and other vegetation,

To date the Forest Service has financed their program from the limited range
improvement funds allotted as no direct appropriations have been made for this
type of work,

In closing, T wish to sbtate that the Forest Service will enthusiastically coop-
crate with any department or sgency concerncd with noxious weced control as far
as our finances allow,

VOICE: I think we should make every effort to get money from the Federal government
to fight weeds.

MR. VAN METER: What are we going to do with the Goat Weed infestation? That weed
is taking our range like wildfire, T haven't run on to any centrol yet.

YR. BALL: It is called Klamath Weocd, Goat Weed, and St, Johng Wort, T imegine that
we have had as much cxperience with control of this weced as any other state in the
wests, And our control practices have been primarily cultivation on areas that were
suitable for cultivation, and use of borax, 10 to 12 1bs, to the squarc ysrd, on non-
cultivated areas, The most recent work that is being carried on in cooperation with
the Federal Buresu of Entomology and Plant Cuarantine and our state Plant Quarantine
people is the biological control through two insects that have proven quite bene-
ficial in Australia, These inscets have been brought into California, aftor thoroughly
investigating the possibilitics of thelr detrimont to other plants or crops, A
complete scrics of starvation btests have been corricd on to prove that they would
not be destructive to other plants, They attack nothing but Hypericum. We do not
know anything as yet about the nabtural predetors, which may prey upon these insects.
If they arc present, our hopes for control will be wvery linited, We are not hoping
to use the insccts on those areas, at least at the present time, where we can carry
on our regular program with borax and a ocultivation program, All this work is under
the AAA progrem in which o large omount of borax has been used., We have a vory
extensive progrom on Goats Weed, Klamath Wecd, St, Johns Wor, or anything you may
wish to ecanll 1t,

DR. CRAFTS: We are going to have to have research programs and find what to do about
this condition, We rmust cooporate and consider these new problems with resesrch.

We are golng to have to use biological methods wherever possible and more facilities
noy be needed,

MR, COX: Isn't it a fact thot whore they did control with those insccts after they
destroyed the weod your insects wore destroyed and then the same process was repoated
over again?

ME. BALL: We have recognized that fact, but if these insects can reduce the infesta-
tion on the heavily infested ranges, we feel they are worthwhile, We recognize that
there 1s e seed problem and know that scod will live in the soil for a numbor of
years,  Our tests show that this wecd will continuc to germinate after ton or fif-
toon years,

MR, HENDRIX: Does it do any good to try and burn Klamath Weed?
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ME. BALL: Yos, wc havo tricd burrning sand we have had successful results, whore

adequate dry matericl was prosent to carry the fire,

DR, ROEBINS: Where these burning experiments were to be carried out, we ran into
one difficulty that as soon as you open the ground the seedlings come up like hair
on a duck's back, But there are indications that where we can get grass to come
back and we get dry material to carry the fire that we can get some thinning, These
experiments as set up have not been completed, however, so that we have no date

a2t present,
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Thursday, June 7th
Morning Session

Meeting was called to order at 9:45 A.M. by Chairman Burge.
Mr. C. I. Seeley was introduced by Dr. W. W. Robbins.

MR. SEELEY: Gentlemen -- After that introduction, I really don't know what I can
say. I feel almost as bad as I did when I read the Statesman this merning. It said
I was going to explain the killing of weeds with hormones. As Dr. Robbins has said,
something new has been added, as far as weed control is concerned. Most of the work
on the hormones has been preliminary, and what their eventual place will be, no one
knows for sure. Actually the toxicity of some of these hormones was noted quite

some time ago when hormones were used then for controlling apple drop. Howsver, it
wasntt until 1941 that Nevada thought you might be able to use it for weed conbrol,
and it wasn't until 1944 that any actual work was done, generally speaking, as far

as weed killers was concerned, 2, 4=-D was picked primarily because it happened to

be one that was easily manufacbured and was available in large quantities. IMost of
the work has been done with 2,4-D. As I say, our work started last summer. Appli-
cations in most cases have been made with carbowax. Since our work was done with
carbowax carriers, in general, our results with certain types of woeeds was quite
promising, particularly we thought because of cost. At that time, the price of

2-4-D was very reasonable. t since has risen. We made tests on a number of differ-
ent species, and in general results were somewhat like this. On many of the root
perennials we got very good results in that group. Thr results were outstanding on
dandelions and some such plants., Some of the bienniels in the second year of growth
were outstanding. At the same time, on the root stock perennials, we got a peculiar
reaction., We got wertical root kill but not lateral. In most cases we got recovery.
We had a recovery by mid=May of around 10 per cent, top kill being around 90 per

cent and the plants were quite normal. From the other weeds in that group we got
practically no results at all, possibly due to application too late in the season.

We tried to pubt out two, but the weather has heen atrocious; lots of rain and wind,
all of which has been bad. At the same time the plant growth has not been normal,

so the schedule is behind as far as testing is concerned. We have 150 tests out

so far this Spring and what they look like at present is no indication at all as to
what they will look like three months from now, We have not been able to get the
carrier. This factor has been one that has been causing some trouble., Concentration
on some of them has been extremely high, but we rather anticipated that because they
were So new. We did run into difficulties. One is soil effect that is showing up

in many places., In other places, it is causing practically no trouble at all, An-
other thing that some run up against is that most of the preparations get into trouble
in hard water. 1In somec cases it is apparently due to antagonistic salts in the water.
In some, calcium precipitates need investigation. Probably the most susceptible has
been morning glory and Cenadsa thistle. In the lawn work more or less, we are doing
quite a lot of work with 2,4-D as a selecbive material, and it is better than any-
thing we have had., Some of the grass species have been injured by 2,4-D applications
at high concentration as we get some stunting and some burning. Whether or not it is
a permanent injury, we do not know. So far as selecbive work is concerned it may have
2 place, for we have done a lot of work this Spring on grains, However, the cos?t

at the present time is out of line as far as the cost of material is concerned but
this is something we can't say anything about. I had & report from Minnesota and

so far this Spring, up until May 3lst, they havent't been able to kill annual weeds

on account of the temperature. The temperature is low for their work during the
period of time when your seclective work has past, We have run into much of the same
trouble as far as sclective work is concerned, The temperaturcs are freguently %oo
low. I might say this too, one of the things that is bothersome in some scctions is
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that water is a major factor and it is very difficult to get. We have been working
on the principal of reducing water to an absolute minimum; that is, the rate and
concentration are inexchangeablc, What the limits are we don't know as o number of
things have come up relative to temperatures. Every one who has worked with 1%
notices that nothing happens with low temperatures. There are a lot of men who lmow
more about the subjoet than I do, and I hope that during the period of discussion
every one of those men will tell what he knows so that we can actually get all avail-
able information together,

MR, RCBBINS: The next topic is Soil Effect of 2,4-D. (Mr. Harvey is introduced)

MR, HARVEY: We have here & concentration series of different amounts of 2,4-D added
to different soils and then crops seeded in the treated cans. You see here the result
of 30 dawvs! growth of these crops, The concentrations of the chemical in the cans
with the oats are O (the check), 0.5, o1, +2, 4, 8, 1«6, 3.2, 6.4, 12.8, and 25.6
parts per million of 2,4-D in the air dry soil in the cans. For the peas and sun-
flower the concentrations are just 1/10 that for the oats. Thus they go from .005
ppm to 2.56 ppm. The fact that we had to use lower concentrations for peas and sun-
flower than for oats brings out onc of the important facts; namely, that crops differ
greatly in their susceptibility to the chemical. COats survive at much higher con-
centrations than peas or sunflowers and sunflowers tolerate higher concentrations
than peas, However, by using a high enough concentration it is possible to prevoent
growth of any of these plants, This is definite evidence that 2,4-D doss sterilize
soil to some extent, the amount of sterilization depending on the amount of chemical
in the soil.

The three soils also differ in the amount of toxicity shown by the chemical. The
Stockton abode clay shows the least toxicity or, putting it another way, it takes
more of the chemical to show toxicity in this scoil than in the others. The Hanford
fine sandy loam shows the highest toxicity and the Yolo abode clay shows an inter-
mediate toxiclity.

Oats are markedly affected by as little as 0.4 of a part per million which corresponds
to about 1.6 pounds per acre foot of soil. The peas are affected by about 1/10 of
this amount or 1/6 of a pound per acre foot of scil and the sunflowers are about

the same.

Thus we sce that serious effects on crops are possible with very small amounts of the
chemical in the soil. Now we don't lmow yet how long this sffect lasbs in the scil.
Apparently it lasts for 230 days at least and is definitely reduced in 60 days but

we are a long way fram having final data cn it. The difference in the scils indicate
that it is tied up in the heavy soils but probably will leach out cf the lighter soils
more rapidly. This is just a preliminary cbscrvation; the data isn't complete or
conclusive as yet.

I think the important ideas to get from this are:

1. 2,4-D definitely will sterilize soil for a tinme.
2, Crops differ greatly in their susceptibility to the chemical.
3. Soils differ in the extent to which they show toxicity of the chemical.

We need much more information on all three points, particularly on the length of time
the toxicity persists in the soil and the factors affecting decomposition or break-
down of the chemical. In another year we hope to have same of the answers but right
now there are a lot of things we den't know about 2,4-D.



When the meeting is over, I hope you will come up to the front and look over this
toxicity series more thoroughly. I have given you only the highlights of it in
this discussion.

MR, EVANS: T am interested in knowing how much water you would use with 1.6 pounds
Per acre.

MR, HARVEY: These concentrations are based on the air dry soil in the cans. Water
is then added to bring the soil moisture up to field capacity. The actual amount of
water varies with soil type, less for lighter soils, more for heavier soils.

MR. EVANS: What would be the rate of penetration on these lighter soils?

MR, HARVEY: T really don't know. We have done no penetrating work as yet. Our
work and results arc all preliminary.

DR. CRAFTS: With our past experience with leaching of chemicals in the soil, we have
come to recognize two tvpes of behavior. Arsenic will be fixed by most soils. On
the cother hand if you take nitrate and chlorate it will be distributed throughout

the scil. 2,4-d may compare more wibth borax which fixes loosely. We have tested
eight California soils. Hanford fine sandy loam is a highly granitic soil; the
nearest thing we have to the soil in this region.

MR, REYNOLDS: Would irrigating right after it was put on wash it down on the sur-
face?

DR. CRAFTS: It is going to depend on scil type.

MR. FREED: Do you think that the soil colloid, as in the case of arsenic, would
effect the crops grown on the soilf?

MR, SEELEY: Of the ones that I have checked, peas have the greatest tolerance of any
vegetable crop.

MR, FREED: What are some of the more susceptible?

MR. SEELEY: Such things as carrots and letbuce are extremely susceptible. Beets
went out badly. The thing that rather surpriscd me was the amount of bean resistance.

MR, EVANS: Has anyone here any observances as to the effect of the 2,4-D on the
microflora of the soil?®

MRe SEELEY: I can give you some sccond hand information. This was preliminary work
again, but the information I have is that it has pretty bad effects as far as soil
bacteria is concerned, but very little effect on fungi.

R, ROBBINS: The bacterologist at our station applied 2,4-D to his lawn. Follow-
ing the application, he applied ammonium sulphatc and he made the remark that he got
no response out of the ammonium sulphate for a very long time, and he was wondering
if it had any effect on the bacteria in the soil. I think he will make some study
of 2,4-D on the microflora bacteria of the soil. We ncod to know more about thate.
Doesntt this work indicate to you people that we had better go a little bit slow on
our application of hermones To agricultural soil? A farmer not long 2go said to me --
"I have o field prepared to sesd to alfalfa and there is a morning glory stand on
this ficlds I would like to treat with this hormone, get a kill of morning glory,
and then seed to alfalfa' In the light of your work, what advice would you give

him with respect to seeding with alfalfa a few wecks after the application of the
hormones?
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Answers Farmers should be advised to proceed cautiously until more is known of the
effects of 2,4-D to soils.

MR, ROBBINS: I would like to have Dr. Crafts give a few points from Zimmerman.

DR. CRAFTS: I wrote to Dr. Zimmerman to get an analytical method of testing for this
chemical, but in the course of his letter he mentioned that they also had had this
sterilization effect on solls. Tomatoes in pots that had previously held soil
troated with 2,4-D were affected even though the pots had been washed. Of course we
have no idea at all to what concentration 2,4-D was available to those plants. It
probably was very low.

I have had a letter from Mitchell. He tells me that they have indicated that this
chomical will break down very rapidly in moist soil. In the East where they have
surmer rainfall, they apply it and come back six wecks later and plant a crop and

get by. We couldn't do that in California because at the time when ocur scoils are
warm, unless they are irrigated they are dry. Therc is one point I would like to add
though regarding the leaching of this material., We find that if you want to leach
the chemical from the soil, dike the area and put two feet of water on that soil, and
then keep a constant downward movement, '

DR, ROBBINS: Are you sure it would apply to this chemical?

DR. CRAFTS: Only the cvidenecc that has come from the East that at least the grass
spocies seom to be doing well. Our real evidence is wvery scarco.,

DR. ROBBINS: Let!s go to the discussion of plot work with this 2,4-D.

MR. HARVEY: I think we could probably best start it by discussing individual species.
There are differences in response to 2,4-D treatment of the wvarious perennial weeds

in which we are interested, Morning glory is one of the more susceptible species and
Hoary Cress is rather resistant. We have quite a number of plots on Hoary Cress and
Russian Knapweed but not many as yet on Morning Glory. Russian Knapweed is tough,

and part of our trouble with it is that it is difficult to wet. Wetting and pene=
tration are two separate factors. On scme of the plobs we can get webtting very
readily, but that doesn't mean it is going to penetrate,

Morning-glory. This weed 1s apparently one of the easiest of the peremnial weeds to
kill. The loaves wet casily and 300 gallons of soluticn per acre seems ample. Con-
centraticns of 1% lbse of the 50% scdium salt or 1 gallon of the liquid preparations
per 100 gallons are strong encugh for most conditions. One of the companies in Cali-
fornia has been making applications of a liquid preparation at a dilution of 1 gallon
to 200 gallons of woter = a 0.05% solution. Sc far we can't tell any difference be-

tween this and the usual 0,1% strength.

I have scen plots in Southern California on merning-glery that were put out last fall.
Rather exteonsive digging on these plots to a depth of 4 feot showed no survival of
vertical rocts but there werc a few laterals alive., These wore small roots and were
not making any new growth or sonding up new shoots when I saw thom in April.

We have preliminary reperts of spraying merning-glory in o field of corn using 1 and
2 1bs, of the 60% sodium salt per acre in abcut 100 gallons of water, Since the
spraying was dcne early in the season some morning-glory came up after the spray was
applied. That which was up at the time of spraying was killed and as far as we can
tell the corn is unaffected,

There is 1little doubt that two sprays will be necessary on most morning-glory infes-
tatlons because not all of it is up at any one time. The evident lack of strong
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lateral translocation results in survival of shoots already started but not yet above
ground even though they are connected to a sprayed plant. This question of the extent
of lateral movement deserves further attention since most of us have seen laterals
surviving when the verticals are dead to a much greater depth.

Hoary Cress. This weed is somewhat more difficult to kill than morning-glory and a
stronger concentration may be required. However, on scme of our plots 0.1% looks
about the same as 0.2%. Some of our best results are on early applications when the
plants were in the rosette stage or just beginning to bolt, and the weather was cold.
Applications made at full bloom or later are reacting very slowly and look poor,
although temperatures were much higher at this time. Evidently stage of growth or
succulence of the plant is of more importance than temperature. This is further borne
out by applications in Northern California at Bieber in Shasta County. Applications
made on May 1 were checked on June 1 after a month of cold rainy weather when tem-
peratures were low = probably not reaching 70° all month. The results look about as
goed as on any plot I have seen.

Fymenophysa pubescens showed a somewhat more rapid top kill than Lepidium draba but
we have only & few plots of Hymenophysa and we haven't studied the root effects as
yebte T

Hoary cress that bhas been sprayed usually shows a bending of the seed stalk and a
change in orientation of the leaves sco they stand on edge rather than lying flat,
Frequently, the stems swell and split, showing callus tissue. The roots may enlarge
greatly, particularly in the cortex, and get watery before they slough away. Many
small, crisp, translucent buds appear at the crown and on some of the nearby laterals
but I have seen none of these buds put out new stem or root growbh. These buds
break off easily as though attached insecurely. Some of the plants sprayed at the
early bud stage were evidently stimulated to develop parthenocarpy since the ovary
developed while the rest of the immature fleower remained stunted. Actual death of
the plants may take a considerable time. Plots sprayed last fall still showed live
roots in the soil this spring but they were making no new growth.

In general, hoary cress is more difficult to eradicate than morning-glory and the
chemical acts more slowly. Probably early spring applications will be required for
best results but we need more information.

Russian Knapweed. The results on this weed have been extremely variable. It is more
difficult to wet than either morninge-glory or hoary cress and so far the kill has not
been satisfactory. The best plots of Russian Knapweed I have seen were at Bieber in
Shasta County again. After one month of cold rainy weather the tops were dead and
most of the roots dead and rotted, Near Sacramento we have some plots that lock fair
and others that are poor. The top growth responds very gquickly to treatment by bend-~
ing and twisting but may remain green for a long time, with some splitting and callus
formation. In the preenhouse, plants sometimes grew out of the effects and sent up
new growbth when troeated with more dilute solutions. Much more work is needed on this
weed to ascertain the best time to spray and other factors involved.

Lepidium latifolium. Treated plants show the greatest dovelopment of callus tissue

of any species I have scen. The stems enlarge to several times normal size and appear
to be completely filled with callus tissue. In addition, thick pads of callus form

at the nodes, oftbten completely encircling the side branches. Reaction on the roots

is slow and we dont't know yet whether they are completely dead. Probably our best
results have been a bushy regrowth following mowing of the older plants. No extra
wetting agent seems to be needed,.

Connda Thistles. We have very little information on this weed. I saw plots in
Southern California socn after spraying and the tops were twisting and going down.
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Later observations by Walter Ball showed a good root kill on some of the plots.

Klamath Weed. Early spring treatments when there was only a small amount of leaf
surface geve pcor results, the plants grew out of the effects and showed no root
injury. Later sprays when the plants were 12-18 inches high and with added wetting
agent so the leaves were actually wet gave very good results. Wetting and the tim-
ing of the treatment seom to be important on this weed but with proper application
it can be killed,

Miscellaneous wced species. Gauré sp., whioh are scrious pests in Southern Cali-
fornic, were ofleotivoly controiled by spraying as was artichoke thistle. 1In the
latter case the roots rotted out quite rapidly, leaving a hoic¢ in the soil lined with
the bark of the root. Bluec lottucc is apparently easy to eradicate if thoroughly

S

wotted with the spray. Fenncl, a cormon roadside perennial that is resistant to oil
sprays, was killed where it occurred in some of the plots sprayed for other weeds.,
It again must be thoroughly wet with the spray. Where only a portion of the plant
was hit with the spray the stem curled but the plant survived. Milk thistle killed

rather easily when young and succulent.

Woody species, Blackberry, on the few plots we have, appears to be growing out of
The effects of the spray. The leaves and young growth twisted and curled and some
of the leaves were dropned but apparently healthy new growbth came out soon after.
Mach the same thing happened on the early sprays on poison oak. TYoung shoots and
scrne of the new growth was killed, the leaves turned yellow s1low to red, and dropped off.,
However, in a few weeks new growbh was coming cut. We have made some later appli-
cations when there was nore leaf surface that look better so far but it is too early
to tell. Preliminary observations on willows look good but, again, it is too early
to be sure they are killed, —_"

Adquatic Weeds., (Cattails and Tules: Results on these weeds are quite promising.

Tules are easler to kill than cattails bub may require additional wetting agent %o
thoroughly wet the plant. Cattails require some penetrating agent as well as a wet-
ting agent. Raynor has been successfully using 4 gallons of diesel oil per 100 gal-
lons of spray for this purpose. The common cattail (Typha latifclia) is easier %o
kill than the narrow-leaved species (Typha angustifolia)., 1T appears to make little
difference in the kill whether the plants are actually standing in water or are rooted
at the water line or above. Most of the work on cattails and tules in California is
being conducted by Mr. Raynor.

Hydrocotyle umbellata L., one of the floating aquatic weeds, was killed by spraying
the cmersed surface with the chemical, The sprayed plants rotted and dropped to the
bottom of the diteche Since only a small area was sprayed, new plants from the sur-
rounding untreated infestation pushed in as the sprayed plants disappeared. Spraying
is much cheaper than drag-lining, which is the method now used to control this weed,
If spraying operations were started on the high end of the diteh and canal system
and worked down with the flow of the water, it should be possible to eliminate this
pest. So far, we have no plots on water hyacinth, 2 similar plant of much greater
economic importance, but we hope to treat some this summer,

Kelp or swamp knotweed (Polygonum coccineum Muhl.) is ancther aquatic species that
has been killed with the hormone spray. On this weed it is important to see that the
spray wets the leaf surface. Most of the Polygonums are waxy-leaved and difficult to
we'be

Lown Weeds. Preliminary work on lawn weeds indicates that dandelion and plantain
are easy to kill without seriously demaging the grass. A concentration of 0,1% is
sufficient and lower strengths may be just as good, A rate of 200 gallons per acre
seems to give enough wetting. From the information we have, blue grass is quite
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rosistant 4o the hormone spray but some of the other lawn grasses, such as bent grass,
are less tolerant,

Less is lmown about other lawn weeds but Oxalis species are somewhat resistant, with
the red variety especially so.

innual Weeds. Observations in the greenhcuse on several weed specles show mustards
“nd sow thistle to be quite susceptible to the spray. Chickweed curls up easily
when sprayed Llightly but many plants have been observed to grow out of the effects
and develop more or less normally. Mallow is resistant. Although the leaves become
fan-shaped and distorted, many of the plants proceesd to grow and flower. Knotweed
is resistant and difficult to wet, as is tar weed (Amsinckin sp.).

Conclusions. There iza tremendous amount yet to be learned about this new chemical.
Ir general, it seems that a concentration scmewhere around 0.1% is usually sufficient,
although a few species may require as high as 0.2%. 1In most cases, however, we should
work from 0.1% downward to the lowsst ccncentration consistent with eradication. As
to volume of spray, all we know now is to wet the plants thoroughly. There seems to
be no advantage, on perennial weeds at least, of soaking the soil with the spray.
There are many instances where much stronger concentrations and lower dosages would

be more feasible, For example, airplane application of 300 gallons to the acre is

out of the question but if 50 gallons or less of a more concentrated sclution, say
0.6% to 1%, would give the same kill it would increase the possibilities of use. This
phase deserves more work. However, the noticeable deficiency of lateral translocation
leads to the belief that good coverage of the plant with the spray is essential,

One of the most important factors appears to be the growth stage and growing cons
ditions of the plant. Results are slower on older more mature plants and on dry or
stunted plants cven though tempceratures may be higher. We do not yet know what the
achbual kill on such plants will be but they definitely appear to be more difficult to
¥ill than young, succulent plants.

The soil sterilizing effect needs further study particularly with respect to the
length of time the chemical remains in the soil and the factors concerned in the
breakdown or disappesrance of the chemical. That the chemical does sterilizc scll to
some extent is without question, and indiscriminate use of it may result in damage to
succeeding crops.

MR. RAYNOR: What was your soil temperature on the Morning Glory last fall?
MR. HARVEY: The tompersture would go below 70 degrees.

MR. BALL: Clarence mentioned the fact that 2,4-D moves vertically and not laterally.
What 1s the actual reaction within the plant? We zre both meaning the same thing by
that.

MR, HARVEY: 1T don't think any onec lmows what the aectual rescticn is as yet Ap-
parently, the entire growth set-up of the plant is thrown out of balance. dlth
enough chemical the plant dies, With less chemical the plant may survive but be
markedly changed in appearance, This is particularly true with Russian Knapweed.
The leaves turn up on cdge and also show femative effects. I might mention that we
are getting peculiar effects on grass. We have some annual bluegrass that you would
swear is an onion plant. BHere are same plants of rye grass from sprayed plets which
shows deformaticn., I will pass it around so you can see it. We are not sure what it
is going to do, whother it will finally die or not. We also have evidence of better
¥ill of wvertical roots than lateral ones but we don't know what it mecans other than
that it is tied up with translocation of the chemical,
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DR. ROBBINS: We have heard this discussion a%Qﬁt 2,4-Ds What is your conclusion?
What do you think about it? Dr. Evans will you lead off the discussion.

DR. EVANS: I have a lot of hope, but we lack a lot of information about it. I saw
some articles referring to the work et Geneva and wrote a letter to New York and got
& very long reply together with some reprintse I asked for some suggestions. I
suppose that they have had considerable experience under very different climatic con-
ditions, and I think the most important note in it all was "Be Cautious". There are
a lot of things to be considered and a lot of those have been discussed here., I
suggest, Dr. Robbins, since you and I happen to be on the program for next year maybe
Klages' request might be answered at that meeting when we come together with a lot
more definite information. I can see a lot of danger in this and I think we might
get a kickback if we are not careful. I think it has great possibilities, but great
danger. I would like to see the incoming officers try in some way to get a summary
or the experimental work now being set up by all the states and by the Research
Department of the chemical companies to see if we can't get something out to guide

us all., We have considerable money to put into this if we had somsthing to guide us.

MR. MORRIS: I got most of my early information from the "Country Gentlemen" and
"Better Homes and Gardens". I couldn't believe quite all I read. I came with con-
siderable suspicion about 2,4-D, and I couldn't believe that it was as good as it
was represented to be., This discussion has been very instructive to me and I think
I have more confidence than I had before I came. I would like to further Mr. Evan's
recommendation that we should all go with considerable caution or the first thing we
know, we will stick our necks out and someone will take a whack at it. I think it
mey be a good tool but we need more information and I hope that before the next con-
ference we will be able to report something more definite.

MR. OTIS: T think we should hear from Virgil Freed who is conducting the research
work in Oregon. He is doing considerable weed control work.

MR, FREED: 1I agres with the two gentlemen that with 2,4-~D we should go slow for
there is a possibility of getting our necks stuck out and having somebody fly an axe.
I think 2,4~D opens a new field of research in weed control. I think it has been a
good thing to have 2,4-D publicized as it has been, because it has awakened the
public to the problems of weed control and certainly with the spectacular results
reported in the "Country Gentlemen" and "Better Homes and Gardens", they have taken
more interest in weed control work. T think it is a good opportunity for us to
further that interest, but with 2,4-D there are so many factors involved before we
can make.recommendations on it. I think it will be two or three years before we have
any concept of this compound. I think it would be well for us to recommend to some
reputable medical school that work be initiated with this material to determine its
effect as a compound on animals.

MR. STARK: Has anyone had any experience with this on livestock?

MR. RAYNOR: We don't have any experience with large animasls, but we have made tests
on small animals and the tests indicate that large doses by mouth are not injurious
end applications through the skin are not injurious.

MR, HOBSON: Are you having sny difficulty in mixing the chemical? If so, what's
the remedy?

MR. HARVEY: It depends on what preparation you have. We haven't had any trouble
vith the dry salts and the newer liquids are easily mixed. Last year Weedone was &
tri-chloro acid and was very hard to get into solution, but the materials this year
are not so bad, That is why they use carbowax to get the acid into a suspension.
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Most of the liquid materials are at least better than they were in going into a so-
lution. Seeley says that with hard water he had had some trouble. Several of the
materials give some trouble in mixing but I think this will be solved by the com=
panies. We must remember that this is a new chemical and there hasn't been time %o
work all the bugs out of it as yet.

MR. BURGE: We should have a few brief remarks from the various state representatives.

MR. KUHNS: I don't think that we have much to report. We made a survey on wecd
operations for 1944 last fall, I think the secretary has copies of that. Just one
litle thing that we are doing -- we have supplied each of our county agents through-
out the state with a number of what we call an information sheet. Wetre asking them
to earry on a little experimental work with these various 2,4-D preparations and we
are asking them to prepare a short information sheet, showing the location, date of
application, type of soil, temperature, and all of the other factors that might be of
interest, and give their notes on their observations and final observations in the
falle We will then assemble all that material and hope that we will get a little
information. Just how valuable that will be, we don't know, but we think it may be
helpful. Starting July 1lst, Idaho will employ a full-time man on weed research.

MR. MORRIS: Well, I haven't very rmuch to report due to the fact that our labor short-
age has been very keen, and we have had a wvery difficult btime even kecping o skeleten
organization on our wced control. However, we are branching out considerably on our
selective sprays on peas and the results appear very oncouraging. On grain, we have
been using Sinex principally, but have o set of cxperiments outlined now where we
will use 2,4-D,

MR. FREED: The thing that might be of interest %o you in Oregon, and you have had
some experience with that in California: we have tried 2,4-D on Wild Gorse and i%
won't touch ite. In the preliminary work, the oils seem to be one means of con-
trolling the plant, and I imagine it will take several applications to kill it. The
plant was introduced in Western Oregon around 1900 from Scotland and Ireland. It now
covers 20,000 acres and it is spreading up the coast and has been found in Washington.
We are attempting to find some means of conbtrol of the plant. I don't think that we
can ever eradicate the plant economically, but I believe without question that it is
one of the toughest plants ever encountered in Oregon or any place.

MR. OTIS: We can never hope to get very far in weed control work without our planned
and financial research program. Weed control has been & sort of stepchild and in
many instances when 1t comes to research work, we are just kind of skimming the sur-
face., So far most of this meeting has been concerned with the chemical means of
controlling weeds. That is one small phase of the whole weed problem. Most of the
farming operations that are performed are performed largely to control weeds. We
plow, we disc, we harrow. These are all cultural methods of weed control and must

be given more consideration in our research work. Cultural methods are going to be
one cf the farmer's main standbys in this work. So much for that,

I would like to give a word of praise for the commercial men. They like the weed
research are often stepchildren. We let them in and put them in a corner. But we in
Oregon have rather nice relationships with commercial men. These commercial men play
an important part, They are necessary and we appreciate the relationships that we
have had with them, and so far as Oregon is concerned we want those relationships
continued. I have told many of the commercial men themselves individually, and I
went to publicly announce it.

_The last thing is, we have found in our extension work and educational work in Oregon
that close cooperation with the AAA program has been of great assistance to us when
it comes to getting weed control. As soon as we had a weed control practice written
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intc the AAA, we made a great step forward and we found many more weeds eradicated.
We strengthened the weed control practice by laying down step by step what the farmer
must do. Before he can receive payment from the AAA, he must sign a contract with
the AAA, In the event AAA has been paying many thousands of dollars in the past for
weed control that has not been used for weed control, we hope this new practice will
eliminate this waste of money and at the same time will result in more and better
controls We completed a series of educational meetings at which time we talked to
125 or 150 fellows who had signed the contract with the AAA, and were going out and
by cultural methods were going to try to work out the eradication of Morning Glory.
We think we will get more weeds eradicated by those 150 men by the result of this
practice than we would with 500 or 1000 who hadn't signed the contract.

MR. HOBSON: I would like to turn part of this time over to Dr. Evans. I would like
to say in general, however, that the cultural weed program in our state is going
forward as rapidly and with as much interest as it has done in the past. There is

a continuous demend and a growing demand for cultural work and alsc with reference
to chemicals. Our people are desperate for chemicals. They are using all they can
get hold of and T think the general interest is increasing constantly. We have many
calls and our personnel is not sufficient to supply all of these demands. We are
attempting to do what we can under the circumstances as well as we can. I think
generally we are going to have all the money we can use. The money matter is not a
serious thing in our state, but our problem is the lack of equipment and labor.

MR. GAINES: One of the important developments in the State of Washington in this
last year was the effectiveness of the work of the California Chamber of Commerce
which resulted in the loss cof our weed specialist., I may say the general sentiment
toward weed control is increasing quite rapidly and I'm hoping that we can really
do something in the next two or three years to get statewide weed contrel work in
Washington.

MR. THORNTON: I think the two greatest things we have had from this meeting is firs%
the danger of applying 2,4-D, which is much greater than I anticipated, and the
possible uses that may be made of it, which is also greater than I anticipated. I
would like to emphasize that the information be obtained from the other states. In
Colorado, we have done a thing very similar to Idaho. We have furnished each county
with & uniform test involving four treatments and four dates of application. We
don't know how much good we will get cut of that. It may do some good. Our cultural
work is going on more rapidly than before. We are entering in on this 2,4<D progran,
just getting started, so information is badly needed. This meeting will be of great
value,

MR, HARSTON: I believe the outstanding development in Wyoming is the fact that our
experimental station has taken a step toward doing experimental work towards weed
controls The research man is not here, but he plans to carry on some work with
2,4=Do I think Mr. George Boyd, of the extension Service, has done more work in the
extension field than any other in the state, and even though he admits the educational
part of the program needs a great deal of stimulation in the future, I find that the
farmers in Wyoming are very weed consciocus. In fact, they are going ocut and buying
this material and are putting it on their land. We are stepping cautiously as a
dspartment. We will carry on with the weed cultivation program, and the methods we
have tested in the past, and I hope that we can benefit with the information.

MR. THORNTON: We are contemplating taking some fundamental work with using electrie-
ity with weeds. If you have any ideas, we would appreciate your help.

M7, BRADLEY: I will just say a few words. We in the AAA have found where we can
get good cooperation with your weed control organizations, we can get the job done.
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Where we don't, a lot of money has been spent for nothing. I can say frankly that
AAA is not interested in spending money for nothing in weed control. With the amount
of meney allocated it has been the general policy to keep weed control a practice of
Tirst priority. I hope you folks know that with our limited allocation of funds, we
don't do all the work that is desirable,

As a result, we have to distribute our money on the basis of conservation needs.

We have tried forming a divisional angle to keep weed control as one of the practices
of first priority. In most cases I think that is being done. I would like to report
Just one thing and that is in respect to the cooperation we have had with the states,
I think it has been worthwhile, and I would like to say to further Chet's statement
that wherever we find that our money is not being spent to advantage, we are going
to tighten up our practice. I would like to have recommendations from you folks, if
you have anything to say, because we are starting now to prepare our handbooks for
1946, I would also like to mention, this weed control is too big for any one outfit
or any one agency. I think perhaps if we all work together on it, we can get some-
thing done. It is pretty hard to sit down and write a report on weed control when
we have been working on it for 8 years and still there are considerably more weeds
than when we started in. Perhaps it has helped in soms places,

MR. HOBSON: I have noticed the trend of conversation this morning has been largely
to experimental work, but to the state of Utah the activities of the AAA have been
very helpful. I think every encouragement should be given to AAA to continue this
practice, In our state, we have offered the service of our supervisor to pass on
the program of cultivation or use of chemical as being good or bad, It has gotten
us into some difficulty in some cases. As a whole, it has proved quite beneficial.
A supervisor may not give his opinion as to whether a farmer is eligible for payment,
but atv least I think we should go far enocugh to pass that information on to the
county committees., If AAA payments go out of the picture it is going to be mighty
difficvlt to agriculture. Prices are so high. I would like to see everybody
encourage that where it is possible to do so.

Mesting was adjourned for lunch,

47 -



Thursday, June 7th
Afternoon Session

Meeting was called to order at 1:45 by Chairman Burge.

MR. KUHNS: Tomorrow we are having an all day session at the hotel regarding seed law
cnforeement ond modifiestion. The meeting will be held in one of the rooms off

the mezzanine, I think that most of the states that are represented at this meeting
will also be represented there and we would like to invite any or all of you to stay
over and meet with us tomorrow., One thing that we will give particular attention to
is the unifying of our state noxious weed list in relationship to our seed law. As
most of you know, every State has a little different list and it makes for confusion
in our inter-state movement of seed. Last year we made a little start on working on
& uniform list and Mr. Davidson, Chief of the Sced Law Enforcement Section has made
some suggestions. Tomorrow we are goling to try to come to a more definite conclu-
sion. I am mentioning that now with the thought that if you can't attend the meet-
ing tomorrow, you contact your state representative and talk that matter over with
him. Relative to the tour this aftornoon as soon as this meeting adjourns we will
ask all of those who have agreed to supply cars to get the cars in to place along
the 1lth St. entrance, I think probably you cen double park there. We would like
to have all of you come whether you are interested or not, so we can show you some
of the worst parts of Ada County. I think we will have plenty of transportation for
everyone., The trip won't be long and you won't have to wade through swamps or
ficlds. We will make perhaps a half dozen stops, but most of it can be seen from
the cars. We will have a public address system on one of the cars so that Mr. Crx
and I can try to tell you what we have.

Chairman Burge callcd for the reports of Committee - Committee on Program and Place
of Mecting.

MR. EVANS: Mr. Chairman, with apologies I will state we werc unable to convene our
comnittee until a few minutes ago nnd with your forgiveness, we would like to reeom-
mend that the meeting be held somewherc in the neighborhood of Reno or Davis next
year, but that the exact location be determined later on when we will know more

what is going to happen over in the Pacific and what hotel accomodations are going
to be. With your approvel, we would like to leave it like that. Secondly, we

would like more time on the program. I think the program should not be outlined,
The Committec, through correspondence, will make some recommendations with whatever
officers you eclect herc for next year. One thing we would like not to make a defi-
nite recommendstion on, but to got your resction about, is whether or not we want to
change the time of these mectings to earlier in the year, probably late in the wine
ter, so that we can have the results of the next year's work to aid all the States
in planning their research program for the following year. Now that's quite a
change and we don't make a recommendation, we would just like to get your reaction
on this.

MR. BALL: The reasons for having the mecting in June this year end in the past is
because this organization started in conjunction with the Plant Quarantine Board in
the eleven Western States. Their mectings are definitely set for the last of May
and the first of June and they have always been held during those months. However,
we have gradually lost our cooperating members. For several years the quarantine
representative wos also the state weed representative and it wes necessary to hold
the meetings at the same time. Earl Hutchings and George Schweis are the only two
of thosmen left. Hobson will take over down there and Lee is toking more of an
active part in behalf of George Schweis. I sec no rcason why there should be any
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question as to whether or not we should move this to another time, Harry Spence
and I have thought for years that it would be a good idea to have it sometime in the
fall, winter, or early spring.

MR, BURGE: I think some discussion on that would be in order. What do you fellows
think?

MR. FREED: I think it is an excellent idea to hold it sometime in the late fall or
winter or early spring. In our case this meeting in June is delaying us a week on
our work and is breaking into the busy part of the weed control program. lMeeting
in the winter would not only make information available that can be used in the
sumner work, but would also be a good deal more convenient for the weed control men.

MR. THCORNTON (COLORADO): Along in March would be fine if it could be worked out.

Mk, ERICKSON: In holding a joint seed and weed mceting, the objections of an carly
winter meeting would be that the heavy sced work is on then.

MR. MORRIS: I don't think it would mekec very much difference. You do have to con-
sider that some of the people are doing some work, but I think there is a real ad-
vantage of having it early in the winter; six weeks or two months earlier than this
time.

MR, EVANS: I move that we hold a mid-winter meeting. DMotion seconded by Dr. Klages.
Carried.

MR. BURGE: May we have the report of the resolutions committee? You will remember
that we had a resolution committec and a sub-committee and they got together sepa-
rately and came out with practically the same auswer, and so we must be right.
Therefore I submit the following rcesolutions--

1. RESOLVED That the Western Weed Control Confercnce hereby extends its
thanks and appreciation to the Idaho Noxious Weed Association for its hospitality
in making the necessary arrangements for this meeting and for the dinner which
was cnjoyed by all members of the conferencce.

2+ RESOLVED That we cxtend our thanks and apprecistion to Governor Charlcs
Ce Gossett for his address of welcome and for his interest in the promotion of
Federal and State assistance in weed control work.

3. RESCLVED That cooperstion be continued with the North Centrzl Weed Control
Conference and that the Sscretary be suthorized to attend the onnual meeting of
this Associsation in 1945,

4., RESOLUTION: Federal Research for Weed Control

WHEREAS, the weed control problem of the United States is of major impor-
tance in the production of erops, and

WILEREAS, these problems are of national as well as state interest, and

WHEREAS, weeds as an agricultural pest have been recognized as esusing
groater losses to agriculture than any other pest, and

WHEREAS, the United States Department of Agriculture has an important
place in the field for the control of insects and diseases, both plant and
animal;

NOW, THEREFORE, BE IT RESOLVED that the Western Wecd Control Conference,
assembled at Boise, Idaho, June 6 and 7, 1945, go on record as recommending
that the United States Congress creste o Division of Weed Research ot the ear-
liest possible moment; and
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BE IT RESOLVED FURTHER that this Division of Weed Research be established
within the Bureau of Plant Industry, Soils, and Agricultural Engineering to con-
duct basic weed research in cooperation with the existing Agricultural Experiment
Stations throughout the United States.

Se RESOLUTION: Punds for Federal Weed Control

WHEREAS, weeds are of national importance nnd are disseminated by natural
as well as artificial meocns, and

WHERFAS, boundaries arc not barriers and weeds become established whorever
conditions are favorable for their existence, and

WHEREAS, millions of dollars are being spent annually for the control of
weeds for the production of agriculture, and

WHEREAS, many of the arecas on which large sums are cxpended are reinfested
from areas where control wmeasurcs are not practiced sufficiently to prohibit
sceding and spread:

NOW, THEREFORFE, BE IT RESCLVED that the Western Weed Control Conference,
ssscmbled ot Boise, Idaho, June 6 ond 7, 13945, request the Federal Government
to provide funds for an effective woed control program on all Federal land,
including espeeially forest rescrves, Indian reservations, Taylor grazing land
ond national parks.

6. RESCLUTION: A,A.A, Participation in Weed Control

WHEREAS, weed control problems in the Western States ore of major impor-
tance in the production »f crops; and

WHEREAS, the weed problems differ in different areas due to conditions
favorable to certain weeds to compete with crops;

NOW, THEREFORE, BE IT RESQLVED that the Western Weed Control Conference,
assembled at Boise, Idsho, June 6 and 7, 1945, urge that the A.A.A. State
Committees be given the authority to designate the list of noxious weeds in their
respective states to which practice payments shall spply, the State Committees
to be governed by state legislation which has cstablished, through legislative
action, certain weeds as noxious,

BE IT FURTHER RESOLVED that this Conference hereby express its apprecio-
tion for the valuable contribution that the A.A.A. weed progrom has made in the
contrel of weoeds in the Western United Stotes.

MR, KUHNS: I hercby move the adoption of these resolutions. It was moved, seccnded
and oarried that these resolutions be accepted by the Weed Control Conference.

MR. EVANS: Moved that we forward copies of these resolutions to all the Commissioners
of the eleven western states and a copy to the North Central States Weed Control
Convention. Carried.

MR. ERICKSON: DMoved that a copy of the resolutions be sent to the state secretaries
of the Triple A. Carried.

ME. BURGE: Now may we have the report of the Nomination Committee.

MR. HERSLEY: We, your committee on nominations, beg lecave to report as follows: We
submit for your consideration the following recommendations. We recommend for Presi-
dent B. E. Kuhns of Boise, for Vice President Bruce Thornton, Fort Collins, Colorado,
for Secretary-Treasurer Walter S. Ball of Sacramentn, Californis.

It was moved, seconded ond carried, that the report be adopted as read.



MR. KUHNS: I certainly thank you for this honor, and hope that we can make our next
season a succcssful one, ‘

MR. BALL: I very sineercly want to express my appreciation of what !Mr. Kuhns has
done to make this meeting what it has been. It has, I think, been the most success-
ful meeting that we have ever had --the largest number we have ever had at one of
our meetings, Again, I wan®t to express my apprecistion and thanks to all the stats
officials and all of you men who readily accepted the invitetion to be on the pro-
gram cnd to maske this as successful as it has besn.

WALTER 8. BALL
SECRETARY-TREASURER
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