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The World's populations of humans, domestic animals, and 
wildlife cannot exist today in a static environment. Man's sur­
vival and his standard of living depend directly on the efficiency 
and safety with which he changes his environment and adjusts 
to it. 

As the population of man and domestic animals increased, 
he had to replace the native vegetation with productive and 
economical plants for food and fiber. 

The vegetative shifts and other environmental changes that 
were necessary to improve living standards changed man's en­
vironment irreversibly. 

vVhen native vegetation is converted to cultivated areas or 
when cu ltivated fields are abandoned, a sequence of events occurs 
that a lters not only the plant life but the populations of other 
organisms. Diseases, insects, nematodes, weeds, parasites, preda­
tors and other organisms often are better adapted to large areas 
of specialized crops than to th e cunditions of undisturbed regions. 

A signifi,cant part of man's environment includes more than 
10,000 species of injurious insects, several hundred of which are 
highly destructive and requi re continuous measures of control. 
There are more than 600 species of ·weeds that compete with 
crops for water, mineral nutri ents, light, space and other growth 
requirements. Many weeds must be controll ed annually on every 
acre of agricultural land. There are more than 1,500 plant 
diseases, one or more of which affec t almost every crop variety. 
Significant damage is also caused by more than 1,500 species of 
nematodes and hundreds of parasites, predators, and other organ­
isms that attack plants, animals and man. 

Thirty years ago one U. S. agricultural worker produced 
enough food and fiber for his own needs and nine others. Today 
one farm worker produces enough for himself and .) l athers . 
One-fifteenth of our people on farms, operating only half as 
many farms as 30 years ago, feeds a population that has grown 
by 50%. Americans are fed better than ever before. Yet they 
use only about 19% of their take-home pay for food. These 

1 Assistant to the Chief, Crops Protection Research fironch, Crops Research Division, 
Agricultural Research Service, U. S. Department of AgriCUlture, Beltsville , Ma r vland. 
Invitationttl paper presented a[ (he American Socie ty of Sugar Beet Technologists meet ing­
February 21·24, 1966, Minneapolis, ~linnesota. A set of 2 x 2 slides was used to illnstrate 
the presentation. 



VOL. 14, No.!, APRIL 191i6 II 

levels of efficiency in production could not have been attained 
without the use of pesticides and other nonchemical methods 
of pest controL 

One of the most important responsibilities of our Department 
is to develop more effecti v(:> ways of protecting man, his food and 
fi ber su pplies and his forests from the ravages of pests. Pesticides 
are often the most effec tive, and in many instances the only 
weapons, that can be used to control certain pests. 

In achieving these ohjectives, the Department has vital con­
cern for- first-the health and well-being of people who use 
pesticides and of those who use products prott=cted by their use, 
and- second- for the protection of fish, wildlife, soil, air, water 
and other values in man's environment. In keeping with this 
concern, it is the policy of the Department to design and imple­
ment research, regulatory, and educational programs that en­
courage the development and use of those means of effective pest 
control that provide the least potential hazard to man and his 
environment. 

Through such programs, the Department has been a major 
force in the effective and sate use of pesticides by farmers. This 
is reflected in the prodllcti,ity of our farms and forests and the 
excellent records of pesticide safety established by American 
agriculture. 

The Department practices and encourages the usc of bi­
ological , cultural, ecolo~ical , physical, chemical and integrated 
methods 01 control. In using pesticides, emphasis is given to 
non-persistent and low-toxicity chemicals, whenever such pesti­
cides are practical, safe and effective. 

Scope of Programs 
Recent congressional appropriations have made it- possible to 

expand our research, regulatory and education programs (Tables 
I, 2, 3 and 4). 

Table l.-l:SDA funds and areas of eJnp;la.sjs in all programs on pests and their 
control,' F. Y. 1965. 

Program Funds Percentage oC 
activities $ thousands total 

Resea rch and ed uca tion 6l,262.4 549 
Pest con tIOI 42,295.8 37.9 
Regulation and l cgisrrf-l lion 2,740.6 2.5 
Facilities 5,19S.0 4.7 
Total 111,j01.8 100.0 

1 The data reported in this table include all (unds ('xpended within the Del':Irtment by 
all agencies, administered by the Department in c()operatioll with the States, Jlld for extra· 
mural research, regulatory, extension and inform(ltion program~ on pests and their control. 
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Table 2.-USDA research and education a reas of emphasis on pests and their conu'OI, 
F. Y. 	 1965. 

Percentage of 

Research and education T o tal funds on 
Lines of work funds on pest control pests a nd control 

Con ventional chemica ls a nd equipmen t 20.8 11.4 
Nonconventional chem icaJ, 

biolog'ical , geneti c 39.5 21.7 
Basic ecology. physiology , biochemistry 24. 8 I'l.n 
Toxicology, pathology, fate, effects 6.5 3.(j 
Extension, Educa tion 6.9 3.11 
National Pesti cide In(ormati on Center 0.3 0.1 
Coordination 0.4 0.2 

Table 3.-USDA registra tion and regulatory activities on pests and their control, 
F . Y. 	 1965. 

Percen tage of 

P ecticide program activities 
Funds fo r 

rcgis(ra lion 
T ota l funds on 

pests a nd control 

Registration verification 48.8 1.2 
Res idue sam pling and analysis 6. 1 0.2 
Enforcement activities 44.6 1.1 

T able 4.-USDA pest control areas of empl"",s, F. Y. 1965. 

Percentage of 

Funds for Total funds on 
Methods of control pest control pests and control 

Conventional chemical 37. 1 14. 1 
Nonconventional chem ical and biological 9.3 3.5 
Monitoring and effects on nontarg,cts 1.7 0.6 
Quarantine and Preventative 26.9 10.2 
Survey, detection , methods imp. 25.0 9.5 

Research 
In our search for prac tical and safe control methods, major 

emphasis is being given to­

(1) 	 improving conventional chemicals and ways of applying 
them so as to reduce pesticide residues. 

(2) 	 developing and improving non-conventional ch em ica I , 
biological, physical, cultural, and related methods of 
control .. . and 

(3) 	 developing plant and animal resistance to pests through 
breeding. 

We are also expanding basic knowledge of the biology, 
ecology, physiology, and biochemistry of pes ts with the hope of 
establishing new fu ndamental principles in pest control. 
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In our research on pesticides, we are glvmg emphasis to 
developing and understanding of­

(I) 	 their toxicology and pa thology . 
(2) 	 their fate and the effects of their residues on soils, crops, 

and farm water supplies ... and 
(3) 	 their effects on the composition and nutritional value of 

our food supplies. 

New Approaches 
Fxcellent progress is being made on new approaches to pest 

control. In these expanded progTams, basic and applied research 
have been balanced. Let me mention some of our approaches. 

Department economists have completed a nationwide survey 
on the use of pesticides in agriculture-the first ever undertaken. 
.rhe results "vill soon be published. 

In weed control research, scientists are developing highly 
selective chemical methods. To insure the safe use of conventional 
selective herbicides, researchers are emphasizing methods of ap­
plication that avoid or minimize residues in the environment; 
the use of equipment and techniques for precision application 
of herbicides to weeds or soils ... low-volume techniques ... 
granular formulations ... and band treatments. They are ex­
panding efforts to develop practices that require minimum 
amounts of herbicides at minimum frequencies, and using mix­
tures of herbicides or combination treatments that include bio­
degradable, nontoxic surfactants to reduce herbicide residue 
potentials. 

They are developing new formulations and herbicides that 
do not persist for excessive periods because plants metabolize 
them selectively, soil microorganisms degrade them, or other 
mechanisms in the soil deactivate them. 

Scientists are also searching for new nontoxic, growth-reg-ulat­
ing chemicals that will stimulate weed seeds to germinate uni­
formly and thus increase the effectiveness of control practices. 
They are emphasizing the use of such devices as flaming and 
the rotary hoe for mechanical control, and insects and diseases 
for biological control. 

In research on insects and other pes ts of man, livestock, crops 
and forests, increasing emphasis is being given to the develop­
ment of high 1 Y selective and low-persistence pesticides, and to 
the use of sterility techniques, sex and food attractants, and re­
pellants. These approaches permit the control of insects without 
exposing much of the environment to chemical treatment. 

Many crop varieties that are resistant to diseases, insects, and 
nematodes have been developed, and scientists are working to 
develop more. These breeding programs-often taken for granted 
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-are among the most effective pest control methods ever de­
veloped. If we did not ha ve pest-resistant crops, the losses caused 
by pests would be much greater. 

Soil-inhabiting bacteria have been isolated that produce anti­
biotic activity against fungi. Similar new approaches and ex­
panded programs are being implemented on nematodes and their 
control. 

Engineering programs to investigate the use of light, elec­
tricity, heat, and mechanical devices for the control of pests of 
all kinds are being expanded. Basic research on droplet size, 
spray distribution and drift control is being emphasized. Engi­
neering principles to increase pesticide selectivity, reduce residue 
potentials, and restrict the amount of our environment exposed 
to pesticides are being investigated. 

Pesticide Regulation 
The enited States has the mOSL comprehensive laws and en­

forcement procedures in the world-the most painstaking tech­
niques ever devised-for insuring the effectiveness and safe use 
of agricultural chemicals and protecting man and his total en­
vironment. Our regulatury personnel are constantly reviewing 
and improving these procedures. 

Through the Federal Insecticide, Fungicide, and Rodenticide 
Act, USDA is responsible for helping to assure the safety and 
effectiveness of pesticides shipped interstate. \Ne work closely 
with the Department of Interior and Health, Education, and 
·Welfare in activities involving· pesticide registration and use. 
State agencies perform similar functions within their borders, 
and we cooperate with them. 

/\. substantial expansion is under way in the registration effort 
and in enforcemenl activities to assure compliance with tlw law 
and to prevent misbranding and adulteration of pesticides. 

A great deal of progress has been made in tightening tip our 
regi stration and enforcement activities. Recent improvements in 
the labeling of pesticides require that key warning and caution 
statements on the label be more prominent, legible, and under­
standable. In addition , the Federal registration number is re­
quired on all labels, so the buyer can tell whether he's getting 
a Federally regulated product. Revised regulations also spell out 
precautionary labeling required for the protection of fish and 
wildlife. 

Pest Control Programs 
In addition to its research and regulatory functions, the De­

partment takes its place among the users of pesticides, in pest 
control and eradication programs carried out in cooperation with 
State agencies, growers and home owners . 
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In these progTams, the Department is emphasizing the use of­
(1) 	 expanded quarantine progTams to prevent the introduc­

tion of alien pests . . . 
(2) 	 early survey and detection systems and improvement of 

control methods to reduce losses caused by pests .. 
(3) 	 conventional chemical control methods that do n ot leave 

excessive residues ... 
(4) 	 nonconventional chemical and biological meth ods such 

as sex atlractants . .. 
(5) 	 techniques to determine the effects of control practices 

on nontarget organisms ... and 
(6) 	 intensive monitoring programs in areas of high pesticide 

use. 
In these moni toring programs, workers sample and analyze 

I " 	
water, soil , crops and nontarget organisms ror pesticides. Two 
types of programs are being conducted. First, all the Depart­
men t's control programs that employ pesticides are being moni­
tored. And second, we are monitoring representative areas of 
this country--such as the Mississippi Delta--that use large 
quantities of pesticides in normal farming operations. Our moni­
toring programs are planned and coordinated with related pro ­
grams conducted by other agencies. 

These expanded monitoring programs have introduced a new 
dimension into pest control. T hey are yielding important in­
formati on on the impact of pesticides on man's total environ­
ment- information tha t will be invaluable in designing research 
programs and controlling pests in the future. 1 he data will also 
be va luable in designing education programs on the safe use of 
pesticides and other pest control methods. 

Education and Information 
Information has played a big part in the excellent safety 

record esta bI ish ed by farmers in the use of pesticides: 
In just the pas t two years, the Depar tment has distributed 

miUions o[ copies of safe-use literature to city dwellers. Its radio 
and television efforts for pesticide safe ty have been endorsed by 
the Advertising Council- support that has led to 'widespread 
and frequent use of these timely and important messages. 

The award-l\ inning motion picture, "Safe ese of Pesticides," 
is available from the lending library of every State Extension 
Service. ,\ new film series covering many aspects of pests and 
their contro l is being prepared. Picture stories on the safe use 
of pesticides and on the regulatory responsibilities of the Depart­
ment's Agricultural Research Service have been distributed to 
the newspapers, magazines and picture syndica tes. 
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\Vithout exception, every State Fxtension Service has con­
du cted highly effective information and education programs at 
the State level. 

Recently, the Department established a Pes ticide Information 
Center in the National Agricultural Library in W ashington, 
D. c., which publishes "The Pesticide Documentation Bulle tin. " 
This biweekly will inventory and summarize all literature- in­
cluding related science and technol ogy- on pests and their 
control. 

Coordinadon 
The Department has developed mechanisms that will effec­

tively coordinate, both within our Department and with other 
Federal Departments, our research , regulatory, control and edu­
cational programs on pests , pesticides and pes t control. 

Primarily, these mechanisms provide an opportuni ty for all 
the disciplines and agencies to plan, conduct and coordinate 
Departmental programs. The Departmen t Committee also re­
views and evaluates these programs to determine their adeq uacy 
for providing effective pest control practices tha t will insure 
adequate protection of the public health, wildlife, soil, water, 
forests and other values in man's environment. The committee 
also provides effective liaison 'w ith the interdepartmental co­
ordinating mechanisms that have been established. 

The Department has made significant efforts to coordinate 
programs on pests, pesticides, and pest con trol among Depart­
ments. The Secretary o[ Agriculture took the initiative in estab­
lishing the Federal Committee on Pes t Control (FCPC), which 
was organized jointly by the Secretaries of four Departments--­
Agriculture, Defense, Interior, and H ealth , Education and 
Welfare. 

As one of its primary responsibilities, ~he FCPC r<'views 
Federal pest control p rograms to assure th at the methods to be 
used are effective and safe. The work of this Committee is ex­
tremel y valuable, and we arc constantly reviewing our programs 
to determine ways and means of supporting it. 

Our efforts to date represent only a star t in the right direction. 
There is a critica l need for improving cooperation within 
agencies, and departments of the Federal government. 

Procedures for clear ing and releasing new information on 
pest control and pesticides need to be improved , so that the 
public may be continuously and fully informed. ;\ major problem 
here is the coordination of news emanating from one organization 
or agency that reHects on the responsibilities of other organiza­
tions or agencies. 
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At the' Federal level, this difficulty is inherent in the pesticide 
and pest control responsibilities of the Departments o[ Agri­
culture, HEv\' and Interior. But we are making progress on 
the complex problems posed by interde'partmental release of 
information, through new mechanisms that have established 
closer worker relationships among the three agencies, and par­
ticularly through the actions of the Federal Committee on Pest 
Control and its Information Subcommittee. 

Future Needs in Pest Control Technology 
It is known that chemical pesticides will be found In very 

small amounts in organisms and other components of the en­
virunment. This fact made it necessary to set tolerances for 
pesticides. 

It is also known that some pesticides accumulate in organisms 
through food chains and other environmental mechanisms. These 
facts clearly identify two problems in pest control technology. 

These problems also help to identify some of the research 
needs of the future. One is for a better understanding of the 
long-term effects of low levels of pesticides on human health 
and on other living organisms. 

Highly specific and highly selective pesticides will als0 be 
needed. Techniquf's to keep rates of application at low levels 
are essential. Chemicals that are bioder;rradable and do not persist 
for excessive periods must be developed . Integrated control tech­
nology- including cultural, mechanical , ecological, chemical and 
biological methods-must be expanded as rapidly as possible. 

vVe need to explore new approaches. More research is needed 
to pinpoint 'weaknesses in the life cycles oE pests. The need will 
greatly increase for engineering research particularly on the engi­
neering principles involved in pest control. Application equip­
ment will require unusual precisiun. The appropriate pesticide 
will be applied in the minimum effective amount at the most 
effecti."e time, at minimal frequencies and precisely on target 
orgamsms or areas. 

If pest control methods of the future and their patterns of 
use are to possess the desired characteristics, State, Federal and 
industrial sci entists will need to work together as a team in a 
well balanced and effectively coordinated pYO Q"pm. If balanced 
programs, adequately supported, are mainta i'1erl . the problems 
of the future can be solved and will not involve undue risk. 

Thus, it seems that future progress will largely be deter­
mined by: 

(I) 	 an understanding of the' effects cf chemicrlls on human 
health, plant and animal gTowth, soils. and the total en­
vironment of man, domestic animals, and wildlife ... 
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(2) 	 an understand ing or the limitations and risks of current 
practices . . . 

(3) 	 the discovery or formul ation of more selective, more 
specific, more efficient, safer, and more economical pesti­
cides ... 

(4) 	 the developmenL of new approaches and more effective 
biological, physical, cultural, ecological, and chemical 
techniques .. . and 

(5) 	 ingenuity in modifying and combining these techniques 
and practices. 

The rapid advances in pest control technology, and their 
acceptance by users, profoundly affect the production of crops, 
forests and livestock, the management of soil and water, and 
other values in man's environment. The significant changes in 
technology that are sure to come will necessitate a cons tant re­
view of agricu ltural research , regulatory, and C'ducaticnal ob­
jectives and direction. 

\Ve must achieve and maintain a fine balance. On the one 
hand, we must protect our health and comfort, and our capacity 
for producing food and fiber, from the devastating hazard of 
pests. And on the other hand, we must protect all the important 
values in cur envircnment agains t the potential hazards of 
pesticides. 

I am confident that we can- ·and will - do both. 


