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Chemicals: Their Economic Contribution 
to District Agriculture

Fa r m in g  has always been an occupation in which drudgery 
and uncertainty have taken a heavy toll of human energy 
and other resources. Through the centuries, improvements 

have been made in implements and techniques which have 
lightened the hard work of plowing, planting, and cultivat
ing. And improvements of this kind are still being made. 
Also, in more recent years, changes from animal to tractor 
power and from hand-driven to electric devices have done 
much to relieve the muscular strain. It was not until the 
chemist concentrated on farm problems, however, that the 
farmer gained any control over uncertain weather conditions 
or insects and diseases.

There is hardly a farm job, from clearing the land to stor
ing the harvested crops, in which chemicals cannot be advan
tageous. The development of chemicals that will accomplish 
specific objectives, however, is the result of long and inten
sive research by scientists in the laboratories and experiment 
stations. Our dependence on chemicals for economical yields 
of crops and livestock is great; without them certain cash 
crops could not be produced in the District at all.

For Crop Production
Some farmers use chemicals to kill underbrush and small 
trees in clearing land, but for most farmers the initial use, if 
indeed a starting point can be found, is in commercial fer
tilizers. Moreover, the fertilizer industry, celebrating its Cen
tury of Progress this year, was probably the first major in
dustry whose purpose was to apply chemicals to farming.

The need for this industry was particularly acute in the 
South. Southern soils are low in natural fertility, compared 
with soils in other geographical regions, and they were de
pleted of their natural content of plant nutrients by years of 
continuous cropping in cotton and corn, even by the time of 
the Civil War. The climate of the region, although favorable 
in many respects, accelerates the depletion. High tempera
tures make it difficult to build fertility by increasing the 
organic content of the soil and heavy rainfall causes severe 
losses of mineral nutrients through leaching and erosion. 
Therefore the advent of mixed fertilizers, in which nitrogen, 
phosphate, and potash were blended, filled a vital need.

Because the need for commercial fertilizers was greatest 
south of the Ohio River and east of the Mississippi River, the 
fertilizer industry was located principally there. In recent 
years, however, as farmers in other areas have depleted the 
natural fertility of their soils and have learned the value of 
fertilizer, plants have been built in all major farming areas.

But as late as 1948, farmers in the District states used more 
than a fourth of the nation’s commercial fertilizer. Without 
this aid, production on most District farms would be ruin
ously Jow.

Fertilizing major cash crops has become a routine practice 
in the District. This year farmers fertilized their cotton at an 
average rate of 355 pounds per acre. The total fertilizer bill 
for cotton alone in the District states was 45.5 million dol
lars, or 8.06 dollars per acre. Profitable yields of other crops, 
particularly the high-yielding permanent pastures and graz
ing crops on which the South hopes to expand her livestock 
industry, also depend on the use of fertilizer. The soil is 
merely the medium through which chemicals are converted 
into plant growth. And if these plant food elements are not 
in the soil, they cannot be in the harvested or grazed crops.

However liberal the application of fertilizer, high yields 
will not be automatic. Insects and diseases or poor manage
ment practices can destroy a potential 60-bushel corn crop 
as easily as a 20-bushel crop. Thus, to be sure of capitalizing 
on his fertilizer investment, the farmer must so handle his 
crop as to give the plant food elements a chance to produce. 
Indeed, it is rather doubtful whether heavy applications of 
fertilizer would be advisable unless the plants were so spaced 
as to use the added nutrients, and unless the farmer also 
planned to control insects and disease.

Then too, the climate of the District states has adverse ef
fects so far as insect and disease problems are concerned. 
Over much of the United States, the winters are severe 
enough to kill most insects and to arrest the spread of certain 
diseases of which insects are carriers or alternate hosts. In 
the District states, however, winters are often mild and in
sects tend to winter-over. Where there is no winter kill, there
fore, the problem of control is much more acute and the 
farmer’s dependence on poison is correspondingly greater. 
True, District farmers have a potential year-round production, 
but they also have a year-round insect and disease problem 
and hence a continuous need for the products of chemical 
research.

Because of the large number of crops grown in the District, 
with numerous pests attacking each, farmers have a pecu- 
liarly difficult problem in the selection of insecticides and 
fungicides. Each crop has its enemies and its chemical toler
ances. For example, an insecticide that is effective in the con
trol of an insect on one plant may not be feasible for the 
control of the same insect on another plant. Because some 
plants absorb odors, only a limited number of materials may
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be used in a spray or dust. Plants also differ in their suscep
tibility to burning, shedding, or discoloring.

At the time of the first world war, the boll weevil threat
ened to make cotton production impossible in many sections 
of the South. The problem was particularly acute in the 
lower Coastal Plains, where the weevils often lived through 
the winter and attacked the crop early in the year. In some 
areas farmers quit growing cotton altogether. At Enterprise, 
Alabama, a statue was erected to the boll weevil because in 
seeking an escape from the insect, farmers turned to the 
growing of peanuts and thereby improved their income 
position.

In their efforts to fight the ravages of the boll weevil, 
farmers turned to the chemist for a means of control. It was 
found that calcium arsenate, one of the common poisons, 
would kill a high percentage of the weevils if the cotton were 
thoroughly dusted. Although the use of this product probably 
kept some farmers from abandoning cotton growing alto
gether, it did not completely halt the exodus from cotton 
production. Since the last war, however, new insecticides 
have been more effective. As a result, cotton is making a 
comeback in the lower Coastal Plains; in the southern parts 
of Alabama and Georgia, prospects are much better this year 
than in the more northern parts. Farmers there anticipate 
heavy infestation and keep well stocked with poisons. Those 
who wait for the weevil to strike are usually unable to find 
adequate supplies of the type of poison they are equipped 
to apply.

Weeds are another problem on farms. The usual method 
of control is to uproot the weeds in the middles by cultivat
ing with mule- or tractor-drawn equipment and to hoe-chop 
those between the plants. Farmers now have at their disposal, 
however, several types of weed killers that effectively control 
those weeds and grasses competing with crops for the min
erals and moisture in the soil. These new chemicals are par
ticularly useful in cleaning up fence and hedge rows.

Even after the crops have matured and yields are certain, 
the usefulness of chemicals on farms continues. The harvest
ing process itself has been made easier by chemical research. 
This is especially true of cotton picking. The acreage of cotton 
which many District farmers can grow has generally been 
limited by the amount of labor they have during the picking 
season. On an average, from eighty-five to ninety hours, or 
nine ten-hour days, of back-bending labor are required to 
pick a bale. Cotton producers have long dreamed of a me
chanical picker, and for more than fifty years, farm-equip- 
ment engineers have sought to design a practical one. The 
first pickers were impractical because, since the bolls do not 
all open at the same time, they had to be run over the fields 
numerous times. Perhaps then, a change could be effected in 
the cotton plant. Together the engineer and chemist have 
solved the problem.

The chemist has developed defoliants which make the cot
ton shed its leaves and thus cause all the bolls to mature 
about the same time. Not only do the bolls open so that spin
dles can remove the lint, but the absence of leaves makes the 
job easier and reduces the amount of trash in the lint. The 
future of the cotton picker will possibly depend as much 
upon the effectiveness of defoliants as it does on the mechan
ical efficiency of the machine itself. There are also other ma
chines that have lightened the physical effort of farming, but 
whose practicability depends upon chemicals.

After the harvest, farm commodities must be shipped,

processed, packaged, and stored. And in each of these steps 
from producer to consumer, chemicals play a part. They are 
used, for example, to color certain fruits and make them more 
attractive, to improve shipping qualities, to check certain dis
eases in transit, to make storage possible, and to reduce spoil
age on the grocer’s shelves. Some food processing, such as 
pickling, is essentially chemical. Not only for the bountiful 
supply of food products, but for much of their attractiveness 
and flavor, the consumer can also thank the chemist.

For Livestock Production
District farmers are also indebted to the chemical industry 
for much of their present ability to grow livestock profitably. 
At about the turn of the century, the cattle tick was a major 
threat in the District states. In some areas, losses from tick 
fever caused farmers to give up in discouragement. It was 
learned, however, that by dipping cattle in a solution con
taining certain poisons, the tick could be curbed. Despite the 
effectiveness of the method, though, some farmers refused to 
use it, and state after state passed compulsory cattle-dipping 
laws. Parts of old dipping vats may still be seen in some sec
tions of the country.

As other insect and disease outbreaks have threatened the 
South’s livestock industry, means of fighting back have come 
from the chemical laboratories. A few years ago, for ex
ample, Bang’s disease took a heavy toll among dairy herds 
and many farmers sold their cattle and gave up their efforts 
to produce milk. At first it seemed that the only way to con
trol the disease was to kill the infected cow. The Federal and 
state governments jointly compensated dairymen for the dis
eased cattle removed from herds and slaughtered. Now, how
ever, vaccines promise to give effective control in time.

Farmers in the warm, humid sections of the country have 
had to deal with many livestock pests and parasites. In some 
instances, resistant breeds of livestock have been brought into 
the area; Brahma beef cattle are particularly resistant to 
certain insects that abound in the sub-tropical climate. To be 
assured of high rates of livestock production, farmers must 
control a wide variety of pests. Chemicals, in the form of 
insecticides and medicants, again serve a purpose. An out
standing example is the gains resulting from the use of DDT 
on beef cattle. Cattle bothered by flies and other insects do 
not eat as well or gain as rapidly as those free from such 
annoyances. A study made in Kansas and Arkansas in 1946 
during the horn-fly season showed that each pound of DDT 
used in a 0.1 percent dipping solution resulted in a gain of 
2,306 pounds of body weight.

Of course many diseases that plague southern cattle are 
caused by mineral deficiencies. Farmers have been able to 
greatly reduce losses from this cause by using minerals under 
pastures and grazing crops and in rations. The effective insec
ticides and the improved management practices have also re
duced the toll formerly taken by parasitic diseases.

The curing and preserving of meat, whether on the farm 
or in commercial plants, are also made possible by chemi
cal solutions. One manufacturer has recently introduced a 
product which will prevent farm-rendered lard from becom
ing rancid. The addition of two fluid ounces of the liquid to 
100 pounds of lard will keep it fresh for a year. Other live
stock products, such as milk, depend on chemicals to make 
them safe for consumers who may be quite a distance from 
the farm.

To be marketed as Grade A, milk must meet certain stand
ards set by health authorities. One requirement is that the
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bacteria count be held below a certain maximum. For many 
years dairy farmers who sold milk for fluid consumption 
were required by law to sterilize their cans and other equip
ment with steam. The facilities for steam sterilization require 
a rather large capital investment and thus limited the number 
of farmers who could produce milk. In recent years, however, 
chemical sterilization has been found to be effective, and 
many states and municipalities now permit it in lieu of steam. 
The lower investment for necessary facilities makes it pos
sible for more farmers to meet the health requirements. 
Moreover, the carriers of bacterial infection, particularly 
flies, are no longer as numerous as they once were because 
of the newer insecticides, such as Lindane.

Managerial Skill Required
Chemicals have materially altered problems of farm man
agement. To obtain the maximum effectiveness of farm chem
icals, the operator must know how to handle the different ma
terials and when to use them. Some of the chemicals used in 
sprays and dusts, for example, have a residual effect, and the 
operator must know, when he makes his plans, the effect of 
these residuals on subsequent crops. In recent years some 
farmers have rotated their peanut crops so that they would 
not follow cotton which had been poisoned with benzene- 
hexachloride. Although there is little evidence that peanuts 
will absorb the odors from BHC residue, potatoes and some 
other crops will.

In his choice of insecticides, the farmer must also take into 
account their effect on desirable insects. Many insects are 
important to the economical production of crops. Bees, par
ticularly, are necessary in order to insure pollination. The 
operator, therefore, must know the selective killing power of 
insecticides and apply one that will be effective against the 
particular insect he desires to control without proving harm
ful to the desirable ones.

Although chemicals have enabled farmers to grow a wider 
variety of crops and to get higher yields of both crops and 
livestock, they have added to the costs of production. To use 
the chemical products, farmers must have the equipment to 
apply them, and although some of the equipment is very 
simple and inexpensive, other types are complicated and 
costly. For maximum control of certain insects, the farmer 
must have equipment for handling both sprays and dusts. He 
must either own them and thereby raise his capital costs, or 
rent them and increase his operating costs.

The sprays, dusts, and other chemicals also require a cash 
outlay. It is true, of course, that profits from the use of chem
icals accrue to the operator only after the costs have been 
paid. Some farmers set up a specific amount for poisons 
while obtaining their operating loans from commercial banks. 
Realizing the importance of poisons, bankers in some areas 
are reluctant to make loans for seed and fertilizer unless the 
farmer also plans to use poison for the control of insects and 
diseases. Thus the use of chemicals may well mean larger op
erating loans to farmers.

Not only have chemicals and insecticides had a profound 
influence on operations on the farm—they have also proved 
valuable in the home. The farm wife has at her disposal a 
number of chemicals, including bleaches, detergents, and 
cleaners, that relieve her of much of the drudgery of house
work. And around the house, chemicals may be used to elim
inate undesirable grasses or weeds from the lawn, and they

may be used on shrubbery and flowers for several purposes. 
One manufacturer has recently placed a product on the mar
ket which will keep rabbits out of gardens.

Public Safeguards
Obviously wherever poisons are kept or used, certain hazards 
exist. To protect the user of insecticides and related products, 
the Department of Agriculture maintains an inspection serv
ice. The products are tested and the degree of hazard deter
mined before they are made available to the public. Various 
classifications have been established according to the possible 
dangers of each. Most people are familiar with the skull and 
crossbones label that marks the most dangerous group of 
chemicals.

The effectiveness of this service, however, depends upon 
the careful reading of directions. Some materials which are 
used to poison insects and pests are particularly dangerous 
when children and pets are present.

Summary
The value of chemicals on farms has been steadily increasing. 
Where they have been used wisely and in accordance with 
the recommendation of the manufacturer and experiment sta
tions, chemicals have brought about more abundant yields 
and have therefore increased net farm income. Much of the 
drudgery and uncertainty which have placed farming at a 
disadvantage have been lightened by the products of chemical 
research. Despite the many accomplishments in the field of 
chemistry, including the seeding of clouds with silver iodide 
to make it rain, there is no magic in chemicals. They were 
developed to accomplish specific objectives under particular 
conditions.

Both the banker and the farmer should know the possibil
ities and limitations of the more widely used chemical prod
ucts. Wise application of these materials can mean greater 
production, higher profits, and more secure loans.

John L. Liles
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