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Summary 

Two field experiments were conducted during 
1955-59 to determine the effects of large amounts of 
insecticides applied to soil on the germination, 
growth and yield of several crops. One test was 
on Miller soil type near College Station and the 
other was on Denton soil type near Denton, Texas. 

A randomized block-plot design was used with 
four replications for ec;tch insecticide treatment and 
a check in each experiment. Insecticides applied 
to the soil plots at Denton were toxaphene, DDT, 
parathion, dieldrin and benzene hexachloride 
(BHC). Initial applications included two dosage
levels, the equivalent of the calculated amounts 
that would be applied for the control of insects at
tacking cotton over a period of 10 and 20 years, 
respectively. The above insecticides, except para
thion, were included in the initial treatment of soil 
plots at College Station. However, the dosage was 
the equivalent of the amount of insecticides applied 
normally during 5 years for the control of cotton 
insects. No additional insecticide treatments were 
made to plants or soil in the Denton plots. Subse
quent annual applications of each insecticide were 
applied to each successive crop grown on plots at 
College Station. No reduction occurred in the yield 
of cotton grown on plots at College Station that 
were treated with recommended yearly dosages of 
these insecticides. Grain sorghum was grown 1 
year and aUaUa 2 years following cotton. In
secticide residues in the soil had no apparent effect 
on the yield of either of these crops. 

The percentage of germination of cottonseed 
on BHC-treated plots at Denton during the first year, 

following initial application of the ' 
significantly lower than that on unltre~rtAd 
The oat plant stand and yield of oat 
grain obtained during 1956 from soil 
with DDT, toxaphene and BHC were 
less than that from untreated plots. 
growth and yield of cotton on each 
cide treated plots at Denton during 
after the initial applications of i'I lSe~~tidici 
not affected. 

Based on chemical and biological 
soil from the experiments at Denton 
Station less than 20 percent of the ' 
dues was recovered 4 years after the 
cations of the insecticides. 

Traces of DDT, toxaphene, dieldrin 
residues were found in oil and meal 
cottonseed produced on plots treated 
the above insecticides. Ho,wever, 
the cotton was grown in soil that 
higher concentrations of insecticides 
from normal spraying and dusting, there 
any, chance of translocation of dCIlnQE!rOllll' 
of any of the insecticides from the soil to 
seed. 

Losses of i.nsecticides during each 
year following the initial applications 
than the amount of each insecticide 
nually for control of insects. Therefore, 
to be unlikely that the insecticide residues 
up to injurious concentrations. 

Contents 

Summary . 2 Chemical Analyses . 

Experimental Methods . . . . . . . 3 Results ... . 

T est Plots . . . . . . . . . . . . . . 3 Chemical Analyses .. 

Location and Soil Types . . . . . . . . .. 3 
Plot Designs . . . . . . . . . . . . 3 

Soil . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 3 
Treatments . . . . . . . . . . 3 

Bioassay ...... .. . 
Temperature Measurements .. ..... , .. . 
Crop Responses ...... . 
Pesticide Residues in Crops .... ...... . 

Soil Sampling . 4 
Chemical Analyses . . . . . . . . . 6 
Bioassay . . . . . . . . .............. 6 
Temperature Measurements. . . . . . . . . 6 

Cropping System . . . . . . . . . . . . 6 
Crops Planted . . . . . . . . . . . . . . . . . . . 6 
Pest Control . .. ... . ... .... . . . . . . . . . . . . . .. 6 

Discussion . 
Insecticide Residues . ... , ... , , ..... .. , 
Cottonseed . . . .. ........ . ............ , 
Grain Sorghum ..... . .... . .. , , .... , .. . 
Oats ......... . ..... ... .... , .. . , ..... . 
Crop Responses .... . 

References . 

Pesticide Residues in Crops . . . . . . . . . . . . . . . .. 6 Acknowledgments .. , .... . ... . , ........ . 



INSECTICIDE RESIDUES IN CERTAIN 
TeXAS SOILS 

Neal M. Randolph, Robert D. Chisholm, Louis Koblitsky and ]. C. Gaines ~' 

insecticides are used widely in Texas 
control of field crop pests. The insecti

may be deposited in the soil from the spray-
dusting of crops, or they may be applied 

to the soil for control of soil-infesting 
As a consequence, insecticide residues in 

sufficient to affect seed germination or 
of some crops may accumulate in the 

Also, it is possible that insecticides may be 
ted in hazardous amounts from the soil 

crop. The continued use of such insecti
during recent years intensifies the need for 

on the rates of accumulation or the 
of persistence of insecticide residues in 
effects of the residues on specific crops 

to man or animals caused by possible 
.ll\n,n~ 'r.'n of insecticides from soils to crops. 

and commercial processors of many 
crops are interested in the potential 

deposits that result from repeated ap-
of insecticides. Agricultural workers 
ed with the stability of many of the 

d the effects of these chemicals on 
y, germination, growth and yields 
crops. 

were planned based on early indica
that chlorinated hydrocarbons were rela
persistent in certain types of soil and that 
crops were more sensitive than others to 

ues of this group of insecticides. It also 
med that some farmers were applying 
at rates that might result in accumu-

great enough to reduce stands and yields 
crops. 

were conducted at College Station and 
order to solve some of these problems, 
how to deal with the cropping systems 
tho 

perimental Methods 

Tests Plots 
TION AND SOIL TYPES 

field experiments were laid out in the 
in widely separated areas. The test 
Station in South-Central Texas was 

associate professor, Texas Agricultural Ex
tion; chemists, Entomology Research Divis

; and head, Department of Entomology. 

located on Miller soils near the Brazos River. 
These soils have a chocolate-red calcareous sur
face soil merging below the surface with choco
late:red subsoils. The topsoil is less calcareous 
than most Miller clays and tends to crust over 
when it dries. The subsoil is predominantly clay 
and is very gummy. It is productive and well 
suited for growing general farm crops. 

The other test was conducted at Substation 
No.6, Denton, in North Texas on Denton soils. 
The land generally is rolling. The soil is brown, 
is underlain by brown to yellowish brown sub
soils and is granular, crumbly and readily pene
trated by water. It is suitable for growing cot
ton, small grains and grain sorghum; and fair 
yields are obtained when moisture conditions are 
favorable. The soil is not strongly resistant to 
drouth. 

PLOT DESIGNS 

A randomized block-plot arrangement was 
used with four replicates for each treatment and 
the check in each experiment. Plot size in the 
tests at College Station was 66 213 feet by 72 feet. 
Each plot at Denton was 53 % feet by 60 feet but 
was further divided into subplots 26 % by 60 feet 
and each insecticide was applied at two-dosage 
levels. 

Soil 
TREATMENTS 

Wettable powder formulations of insecticides 
were used for the initial treatment of the soil at 
College Station and Denton in March 1955. The 
pesticides used at College Station were as fol
lows: 8 % percent dieldrin; 50 percent DDT; 40 
percent toxaphene; and 12 percent gamma ben
zene hexachloride (48 percent BHC). Twenty
five percent parathion wettable powder, in addi
tion to these four formulated insecticides, was ap
plied to the soil in the experiment located near 
Denton. All materials were applied with a lawn 
fertilizer machine. The soil was turned to a 
depth of approximately 6 inches soon after treat
ment. 

The initial application of each insecticide at 
College Station was equivalent to the total amount 
generally used by cotton growers during a 5-year 
period. It was estimated that farmers make an 
average of eight applications to cotton annually; 
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Figure 1. Soil sampler. _ 

each of the first three treatments usually is an 
early season application of which the dosage is 
only one-half of each treatment made during the 
remainder of the growing season. Consequently, 
the total number of treatments annually would 
be '6V2, and a total of 32V2 applications would be 
made during a 5-year period. 

The initial application of each 
Denton was based on 10 and 
The number of applications made 
this location was estimated at 4% (3 
applications at one-half dosage, and 
treatments). Plots were 
treatment was replicated four 
ed in split-plots; one received a 
and the other a 20-year supply of 
Therefore, total amounts equivalent 
applications of insecticides, 
included in the initial treatments. 

Each crop grown on the plots at 
tion during the 4-year period ""n"''',M 
plications, the amount equivalent to 
ply (6 V2 treatments) of the 
cides included in the test, Table 1. 
prepared from emulsifiable 
applied with a self-propelled 
equipped with hollow-cone nozzles 
at the rate of 6 gallons per acre at a 
60 pounds per square inch. 

SOIL SAMPLING 

A soil sampler designed by V. A. 
W. L. Caskey (5) but modified with 
for forcing the tool into the soil was 
move the soil samples, Figures 1 
soil sampler provides a means of 
a known cross-sectional area and 
constructed to take samples 2 inches 
Thirty-six soil samples were removed 
plot at College Station at each of two 
3 inches and 3 to 6 inches. Cores 

TABLE I. INSECTICIDE RESIDUES DETERMINED AT INDICATED DEPTHS OF FIELD PLOTS BY CHEMICAL 
ICAL ANALYSES, COLLEGE STATION, 1955-58 

Cumulative applications determined 

Applications' 0-3 inches 3-6 inches 

Year Foliar, Cumula-

pounds tive, Chemical Biological Chemical Biological 
pounds percent percent percent percent percent per acre per acre 

DDT 
1955 8.6 55.9 35.8 4.8 40.6 
1956 10.6 66.5 9.5 7.4 14.0 9.9 23.5 
1957 9.2 75.7 8.2 7.1 7.8 4.9 16.0 
1958 9.3 85.0 6.9 5.3 8.0 2.6 14.9 

Toxaphene 
1955 13.9 llO.8 36.3 3.7 40.0 
1956 14.3 125.1 7.8 6.2 ll.6 10.7 19.4 
1957 16.4 141.5 6.2 6.8 8.0 5.5 14.2 
1958 18.9 160.4 6.9 2.6 9.0 2.4 16.0 

Dieldrin 
1955 1.6 9.7 22.7 8.2 30.9 
1956 1.5 11.2 14.3 ll.8 6.2 10.3 20.5 
1957 1.8 13.0 5.4 10.0 20.8 12.3 26.2 
1958 1.6 14.6 3.4 3.9 9.6 3.5 13.0 

BHC 
1955 5.6 61.0 10.5 2.3 12.8 
1956 5.5 66.5 2.7 2.0 2.0 1.6 4.7 
1957 9.1 75.6 0.4 0.9 2.1 1.4 2.5 
1958 6.7 82.3 .73 1.9 .73 1.2 1.5 

'Includes 5-year supply preplanting application. 
'Bioassay based on percent gamma BHC. 
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3 to 6 inches, were taken by inserting the 
the holes left after removal of the cores 

the upper 0 to 3 inch layer, Figure 3. Spe
was taken to keep the surface soil from 

into the holes. 

areas were distributed within the 
in such a manner that one 0 to 3 inch and 
3 to 6 inch core were taken from each 100 

feet. Buffer zones of approximately 10 
were allowed at the ends and sides of each 

The same technique of soil sampling was 
at Denton. However, since the plots were 

only 24 samples were taken at each level. 
were taken from treated and check plots 

and College Station before and after 
applications of the insecticides. Fur-

samplings followed annually after subse
crops were harvested. 

soil samples were placed in metal con
and weighed immediately, but the time 
before screening varied. The soil cores 

and were then grated by use of a 
machine, Figures 4 and 5. The soil core 

into a metal tube, mounted at a right angle 
'V"'~"Ul'" drum fabricated from food graters. 

on the drum cut the soil into small 
The samples were weighed again af-

Figure 2. Three-inch soil core removed from soil sampler. 

ter screening. A composite that consisted of four 
I-quart subsamples was taken from the soil col
lected from each plot at College Station for chem
ical and biological analyses. Subsamples of the 
Denton soil were- made from a composite sample 
taken from each group of four replicated plots. 
Grated soil samples were stored in plastic bags 
inside quart-sized cardboard containers, Figure 
6. 

TABLE 2. SUMMARY OF CHEMICAL AND BIOLOGICAL ANALYSES OF SOIL SAMPLES, DEN:rON 1955-58 

Percent of total insecticide recovered 
Pounds 

per acre 0-3 inches 3-6 inches Total 
applied 

Chemical' Biological" Chemical' Biological' Chemical' Biological' 

1955 L. 69.4 
H. 140.0 11.6 25.9 

1956 L. 
H. 

1957 L. 21.7 14.1 16.3 12.4 37.9 26.5 
H. 19.4 11.3 11.5 9.0 30.9 27.4 

1958 L. 14.1 8.9 23.0 
H. 10.2 8.6 18.8 

1955 L. 131.8 
H. 264.7 6.8 9.7 16.5 

1956 L. 
H. 

1957 L. 3.4 5.5 16.8 8.6 20.3 14.1 
H. 17.9 6.0 8.6 1.8 26.5 7.8 

1958 L. 13.0 9.0 21.9 
H. 9.5 7.0 16.5 

1955 L. 14.2 
H. 23.1 18.2 24.7 42.9 

1956 L. 
H. 

1957 L. 26.4 7.7 11.3 12.0 38.0 19.7 
H. 20.8 8.2 13.9 10.0 34.6 18.2 

1958 L. 16.9 6.3 23.2 
H. 10.0 7.8 17.8 

1955 L. 69.2 
H. 139.7 12.3 11.2 23.5 

1956 L. 
H. 

1957 L. 2.9 2.2 0.43 3.0 3.3 5.2 
H. 2.5 2.9 1.2 1.3 3.7 4.2 

1958 L. .87 .43 1.3 
H. .72 .93 1.7 

to low dosage (lO-year supply of insecticide). 
to high dosage (20-year supply of insecticide). 

analyses were not made of soil in low dosage plots in 1955. 
analyses were not made during 1955, 1956 and 1958. 
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CHEMICAL ANALYSES 

Figure 3. Soil sampler 
replaced in hole made 
w hen O-to-3-inch soil 
core was removed be
fore taking a core from 
the 3-to-S-inch section. 

The soil samples were analyzed for organic 
chlorine by the method (with modifications) de
scribed by Koblitsky and Chisholm (6). A mois
ture determination was made on each sample. 
The results after correction for similar determi
nations on check samples were calculated in 
terms of pounds of insecticide per 3-inch acre of 
air-dried soil. 

BIOASSAY 

Two bioassay tests were conducted by W. G. 
Bodenstein (2) and were made on cottonseed oil 
extracted from cotton grown on dieldrin-treated 
plots at College Station and BRC-treated plots 
at Denton during 1955. House flies were used as 
test animals. Other biological analyses were con
ducted at College Station. Insecticidal residues 
were removed from the soil samples by stripping 
with a 4:1 mixture of Skellysolve B and acetone, 
Figures 7 and 8. Soil extract in acetones were 
used to prepare · test suspensions. A bioassay 
method (3) employing the use of second instar 
larvae of the yellow fever mosquito, Aedes ae
gypti (L.), was followed to determine the insec
ticidal residues in the soil samples. This tech
nique is based on the negative phototactic re
sponse of the larvae, Figures 9 and 10 (1). 

Eight suspensions (containing insecticidal 
residues, four standards and four unknowns) 
were tested simultaneously, using groups of mos
quito larvae taken from the same rearing batch. 
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Figure 4. Soil grater 
used in the preparation 
of soil samples to extract 
insecticide residues. 

TEMPERATURE MEASUREMENTS 

A multipoint recording potentiometer, 
11, with storage batteries as sources of 
was used to measure temperatures at the 
ing locations in the College Station 
ghum plots during the growing season of 

1. Three inches down in the soil. 

2. At the soil surface within the 
crop grown. 

3. At the soil surface between the 

4. Atmospheric, 5 feet above the 

The machine was operated from 10 a. 
p. m. 3 days each week in June and 
during the first, third and fifth weeks 
and the second week in September 1 
temperature at each point was recorded 
ute intervals but only those 1-"~"'n,"l"" 
tered on the hour were used to 
averages of minimum, mean and "lUAU"", 

peratures. Temperatures at point 3 
corded during the first 3 weeks in J 
of the difficulty encountered in the 
of the machine. 

Cropping System 
CROPS PLANTED 

Crops normally planted in the 
College Station areas were grown at 
tions, Tables 3 and 4. 

PEST CONTROL 

Pest control practices were followed 
out the experiment at College Station. 
records of insect infestation were made 
the growing season of each crop to 
need for the application of additional 
In several cases, the annual supply of 
hydrocarbon insecticides included in the 
not control certain insects but in other 
the application of an insecticide resulted 
control of some insects. Also, crops 
check plots had no initial or 
of insecticides. Consequently 
phosphate group and/ or calcium 
applied to the crops in order to maintain 
able insect control; otherwise the yield 
would have been of no value in the 
periment. Calcium arsenate and 
phates were used in order to avoid 
with chemical analyses. 

A summary of the p.rocedure for 
for chemical analyses is given below: 

Green vegetation: Three 
grams each of a composite, cut into 
from each crop and representing each 



Figure 5. A soil core being placed in cylinder section 
of plunger before grating sample. 

check. The forage was air-dried, packed in 
bags and shipped to the chemical labor-

Mature vegetation : Three replicates, 200 
of a composite, chopped into small pieces, 

each crop, treatment and check. 
were packed in plastic bags for ship-

Ground grain: 1000 grams of ground grain 
Jl'esenting each crop, treatment and check, and 

packed in plastic bags for shipment. 

Cottonseed: Duplicate samples of approxi-
500 grams of oil and 1000 grams of meal 

from composite cottonseed sam
treated and check plots at College 

. Similar amounts of oil and meal were 
from composite cottonseed samples of 

the ERC-treated plot at Denton. (Cotton
oil and meal were extracted, refined and 

by the Texas Engineering Experiment 

Figure 6. Plastic lined quart-sized container used for 
storage and shipment of soil samples. 

CHEMICAL ANALYSES 

Products and methods used to determine in
secticide residues by chemical analyses are as 
follows: 

Cottonseed oil: The cottonseed oil samples 
were analyzed for organic chlorine by a com
bustion procedure followed by amperometric tit
ration with standard silver nitrate (4). The re
sults were calculated after correction for similar 
determinations on check samples in terms of 
parts of insecticide per million parts of oil. 

Cottonseed meal: The cottonseed meal sam
ples were extracted with hexane and the insecti
cide residues in concentrated extracts were de
termined by the same method used for cottonseed 
oil. 

Grain sorghum: The samples of grain sor
ghum forage and crushed grain were extracted 
with Skellysolve B. The extract was concentra
ted and the total organic chlorine was determined 

CROP RESPONSES TO THE INITIAL APPLICATION OF A 5-YEAR SUPPLY OF INSECTICIDES TO SOIL PLUS 
NORMAL FOLIAR TREATMENTS MADE ANNUALLY TO EACH CROP AT COLLEGE STATION. 1955-58 

Grain 
Average Seed Average sorghum Sorghum Average Average Cotton height cotton grain forage grain alfalfa alfalfa plants cotton yield sorghum yield yield in plants plants per acre. plant pounds plants including pounds 

1955 inches. per acre. per acre. grain per acre. per acre. per acre. 
1957 1958 1955 1955 1956 per acre. 1956 

1956 

9.451.3 5.29 II 89.2 79.759.0 7.739.8 1901.9 947.430 1.646.568 

9.657.5 5.56 IIB4.5 74.722.8 7.740.0 1840.5 860.310 1.711.908 

9.121.0 5.30 II38.5 77.172.8 8.322.5 1899.2 830.363 1.637.856 

B.154.3 5.39 1087.7 64.378.8' 7.146.8 1848.7 939.262 1.668.348 

B.599.8 5.42 1005.7 85.203.3 7.279.5 1778.1 850.152 1.372.140 

N.S. N.S. N.S. 13.104.9 N.S. N.S. N.S. N.S. 

per acre in BHC-treated plots were significantly lower than in check plots. 

7 



Figure 7. Stripping 
machine. 

by combustion and amperometric titration with 
standard silver nitrate. The insecticide residues 
of the treated samples were calculated to a green 
weight basis after correction for similar determ
inations on check samples. 

Oa,ts: The oats were analyzed in the same 
manner as sorghum grain and forage. 

Results 

Chemical Analyses 
The results of analyses of soil samples taken 

during the 4-year period from the College Station 
and Denton plots following the harvest of each 
crop are presented in Tables 1 and 2. 

Bioassay 
Results obtained from a bioassay 

tonseed oil extracted from cotton 
treated plots at Denton was 2.88 
same test applied to the oil tlvt","'ta 

seed produced on dieldrin-treated 
Station resulted in 2.0 p.p.m. 
cal analyses of soil samples taken 
periment at College Station during 
and 1958, and from the experiment 
during 1957 are included in Tables 1 
assays were run on soil samples 
1958 but were of no value 
ference of an arsenical which 
application of a desiccant for 
cotton. 

TABLE 4. CROP RESPONSES TO LOW (lO-YEAR SUPPLY) AND HIGH (20-YEAR SUPPLY) DOSAGES OF 
APPLIED TO SOIL, DENTON, 1955-56 

Cotion plants Seed cotion Oat plants Oat forage Oat grain 

Treatment per acre pounds per acre pounds pounds 

1955' 
per acre 19563 per acre per acre 

1955' 1956' 1956' 

DDT Low 28,764 384.5 60.330 970.0 507.7 
High 27.283 367.7 63.707 910.2 527.5 

Toxaphene Low 29.610 394.2 54.558 934.8 497.8 
High 27.865 409.2 45.629 908.2 499.1 

Parathion Low 30.509 405.2 68.389 1077.5 525.3 
High 28.129 397.7 73.399 975.6 462.1 

Dieldrin Low 3U96 397.7 78.517 1062.6 528.1 
High 30.617 403.2 71.765 934.8 487.9 

BHC Low 17.554 463.5 58.806 943.8 513.9 
High 6.821 431.5 39.204 699.3 433.1 

Check 29.398 422.3 72.800 1060.9 491.8 
L.S.D. 5% 6.166 N.S. 4.443 112.7 64.6 

Level 
L.S.D. 1% 8.527 6.145 155.8 89.3 

Level 

' Cotion plant stands in BHC-treated plots were significantly lower than those of check plots and also plots 
of the other insecticides. 

'No significant difference in seed cotion yield. 
30 a t plant stands in DDT. toxaphene and BHC-treated plots were significantly lower than stands in check 
in dieldrin and parathion-treated plots. No significant difference occurred between stands in high and 
'Forage yields from toxaphene and BHC-treated plots were significantly lower than those produced on 
tained from high-dosa.ge BHC-plots were significantly lower than those produced on parathion. DDT. 
treated plots. Difference in production of plots receiving high dosage of BHC was significantly lower 
treated with the low dosage. 

' A significant difference in oat grain yields was obtained between plots receiving high and low dosages of 
nificant difference occurred between low-dosage treatments with different insecticides. 

'No significant difference in cotion plants. 

8 



ture Measurements 
average minimum, mean and maximum 

.... ,.." til""'" at four points obtained weekly dur
and July, biweekly during August and 

first week in August 1956, are given in 
5. The average mean temperature of the 
inches below the surface was 97 0 F. (daily 

123 ° F.). On the surface in rows of 
sorghum it was 103° F. (daily maximum 

F.). Between the rows it was 121 ° F. (daily 
149 0 F.). The average mean air tem-

5 feet above the soil surface was 97° F. 
maximum 113 ° F.) . 

Crop Responses 
of crop responses to the initial appli

the insecticides to the soil and of the 
applied during the growing season 

given in Tables 3 and 4. 

·cide Residues in Crops 
results of analyses of cottonseed oil and 

from the crops grown during 1955 on treat
are presented in Table 6. 

Figure 10. Mosquito larvae, left of trough partition, were 
affected by insecticide residue and unable to swim away 
from the intense light of the photomigration chamber. 

The results of analyses of grain sorghum for
age and grain from crops grown on treated plots 
in College Station during 1956 are presented in 
Table 7. 

Discussion 

Insecticide Residues 
Starting in the spring of 1955, amounts of 

DDT, toxaphene, dieldrin and BRC equivalent 
to the respective dosage applied to cotton for in
sect control during 5 years were worked into the 
soil plots at College Station. During successive 
summers, crops grown on the plots received 
amounts equivalent to a I-year supply of insecti
cides. When the plots were sampled in the fall 
of 1955, it was found in all cases that the amounts 
of the several insecticides lost during the first 
growing season that followed initial applications 
were greater than the amounts applied for insect 
control during the first summer. It also was 
found that losses of insecticides during each suc
ceeding year were greater than the amounts ap
plied annually. The sums of the amounts of resi
dues in the soil at the start of the respective crop 

AVERAGE MINIMUM, MEAN AND MAXIMUM TEMPERATURES (FAHRENHEIT) AT FOUR POINTS DURING WEEK-
LY PERIODS, COLL EGE STATION, 1956 

3 inches Soil surface in row Soil surface 5 feet above 

Week below soil surface between rows soil surface 

Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum 

I 80 83 89 91 94 96 91 93 94 
2 79 84 88 80 87 93 81 88 95 
3 79 84 91 82 85 90 83 90 97 
4 83 90 94 93 97 101 112 129 146 92 97 100 
1 87 98 106 98 108 114 100 122 135 94 101 107 
2 85 95 102 97 104 109 99 113 125 92 99 104 
3 91 106 114 100 112 119 107 125 135 94 102 108 
4 93 110 118 104 115 123 103 126 140 94 102 108 
1 100 108 116 106 118 132 105 115 125 92 98 105 
3 100 112 119 99 113 123 108 127 140 94 104 110 
5 88 95 98 91 102 109 92 108 115 88 98 102 
2 87 98 105 95 103 107 102 122 137 87 96 103 
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TABLE 6. CHEMICAL ANALYSES OF INSECTICIDES IN 
COTTONSEED OIL AND MEAL FROM SEED HARVESTED 
FROM COTTON GROWN IN PLOTS TREATED BEFORE AND 

DURING CROP SEASON WITH INSECTICIDES. 1955 

Insecticide 

DDT 
Toxa.phene 
Dieldrin 
BHC 

BHC 

Average of insecticide Residue detennined 

Pre- F I' T I 
P lanting 0 lage ota 
pounds pounds pounds Oil Meal Cotton

per per p.p.m. p.p.m. seed 1 
p.p.m. per acre acre acre 

- - - - - College Station - - - - -
47.3 8.6 55.9 .16 .01 .02 
96.9 13.9 1l0.8 .40 .13 .10 

8.1 1.6 9.7 1.45 .00 .20 
55.4 5.6 61.0 .10 .09 .05 

- - - - - - Denton - - - - - -
139.7 139.7 2.85 .47 .52 

' Calculated on basis that cottonseed contains 50 percent of 
meals. 
'No insecticide applied to foliage. 

seasons plus the amounts of insecticides applied 
during the season are u:::ed as bases to compute 
the percentages of the total residues lost during 
each year. These are shown in Table 8. 

Since in all cases the losses of the several in
se~ticides w.ere far greater than the amounts ap
plIed for Insect control, the evidence points 
strongly to an eventual very low level of residue 
accumulation caused by normal spraying or dust
ing programs. It is suggested that the very high 
soil temperatures, especially near the soil sur
face, may have contributed to the rapid decrease 
iI'. residue concentration. The average annual 
losse~ of DDT, toxaphene and dieldrin were ap
proxImately 50 percent. For BHC, it was 83.3 
percent, Table 8. The results proved that accum
ulations of these insecticides following normal 
applications are not likely to occur in amounts 
sufficient to cause damaging effects to the growth 
of these crops. 

Cottonseed 
1'he insecticide residues found in cottonseed 

oil and meal were below presently established tol
erances for DDT, toxaphene and BHC in other 

TABLE 7. INSECTICIDE RESIDUES DETERMINED IN GRAIN 
SORGHUM FORAGE AND GRAIN GROWN ON COLLEGE 

STATION PLOTS. 1956' 

Insecticide 

DDT 
Toxaphene 
Dieldrin 
BHC 

Average insecticide applications Average 
residue 

Pre- 1955 1956 Total 
planting pounds pounds d F G' pounds poun s orage ram 

per per per per p.p.m. p.p.m. 
acre acre acre 

acre 

47.3 
96.9 

8.1 
55.4 

8.6 
13.9 
1.6 
1.6 

10.6 
14.3 
1.5 
5.5 

66.5 
125.1 
11.2 
66.5 

1.0' 
o 
o 
o 

o 
o 
o 
o 

' Analyses by R. H. Carier. Beltsville. Maryland. 
' A definite confirmatory colorimetric test for DDT was ob
tained on one of these samples. 
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crops, Table 6. However, the dieldrin 
cottonseed oil was above that . 
crop. No residue of dieldrin was found 
seed meal. Using data supplied by the 
gineering Experiment Station and also 
that cottonseed contains an average of 
cent of meats, the residues of DDT, 
and BRC were calculated to be less 
permitted in any raw agricultural crop. 
drin was less than that tolerated for 
and more than that allowed for 
erances have been authorized for 
dues in cottonseed, cottonseed oil, or 
meal. Considering that the cotton 
soil containing much higher concentra 
several insecticide residues than may be 
from normal spraying or dusting, it is 
that there is little chance of 
dangerous amounts of BRC, DDT, 
or toxaphene mixed with soil to 

With the exception of one sample 
sorghum forage, none of the 
translocated to the forage or to the 
Table 7. The single exception, was in 
plot. It is possible that this residue 
resulted from contamination of the 
application of the DDT to the soil. 
was below that of any presently 
erance for DDT. 

Oats 
N one of the samples of crushed oats 

from oats produced on the plots near 
tained any insecticide residue. 

Crop Responses 
The number of grain sorghum plants 

grown on the College Station plots 
ceived BHC was significantly lower 



LOSSES' OF INSECTICIDES FROM FIELD PLOTS 
"Vlol.r.~rr. STATION, BASED ON CHEMICAL ANALYSES 

1955 1956 1957 1958 Average 

- - - - - - Percent - - - - - -
59.3 53.2 51.2 40.7 51.0 
60.1 58.5 50.6 34.1 50.8 
Rl 4U 1~1 ~O .3 
87.2 75.9 84.5 85.7 83.3 

the sums of the amounts of residues in the soil at 
of each crop season plus amounts of insecticides 

during respective seasons. 

plots. There was no significant difference 
the number of cotton or alfalfa plants 
between treatments or between the treat

and the check. Alfalfa plant stand records 
taken approximately 2 months following 

.ltml~s. No significant difference in grain sor
yields of forage and grain or grain only 

found between the treatments or between 
treatments and the check. 

The reduction of oat forage yield per acre on 
plots which were treated with the high 
of BHC and dieldrin was much greater 

that harvested from plots treated with low 
The forage yields from toxaphene and 

·_"·,M"",,'" plots were significantly lower than 
on the check plots. Yield from high-dosage 

plots also was significantly lower 
each of the yields obtained from parathion, 
toxaphene and dieldrin-treated plots. Dif

in oat grain yields among plots that re
high and low dosages of insecticides be
treatments or between treatments and 

were not significant. There was very little 
during the growing seasons of 1955 and 

and it is probable that the sparse stand of 
and oats responded to the drouth and ulti
produced yields equivalent to those of 

with dense plant stands, Figures 12 and 13. 
plant stands in BHC-treated plots in 1955 

significantly lower than stands of the check 

12. Center: Poor stand of cotion on BHC-treated 
Texas, 1955. 

Figure 13. Foreground: Poor stand of oats on toxa
phene-treated soil, Denton, 1956. 

plots and plots treated with other insecticides. 
DDT, toxaphene and BHC-treated plots contained 
significantly lower numbers of oat plants than 
were present in the check plots and in the dieldrin 
and parathion-treated plots. Records of oat 
plant stands were not obtained during 1957 be
cause of the presence of irregular volunteer oat 
plants in all of the plots. No significant differ
ence occurred between cotton plants on treated 
and untreated plots during 1958. 
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* MAIS ITATION 
, TAU SUasTATIONS 

iI TAU PJJ:LD LABOIlATOIUES 

.. COOPEIlATING STATIONS 

State-wide Reg~~ .. w 

* 
The Texas Agricultural Experiment 

is the public agricultural research 

of the State of Texas, and is one of 
parts of the A&M College of Texas. 

Location of field research units of the Texas 
Agricultural Experiment Station and cooperating 
agencies 

ORGANIZATION 

OPERATION 

IN THE MAIN STATION, with headquarters at College Station, are 
matter departments, 2 service departments, 3 regulatory 
administrative staff. Located out in the major agricultural areas of 
21 substations and 9 field laboratories. In addition, there are 14 
stations owned by other agencies. Cooperating agencies . 
Forest Service, Game and Fish Commission of Texas, Texas 
U. S. Department of Agriculture, University of Texas, Texas 
College, Texas College of Arts and Industries and the King 
experiments are conducted on farms and ranches and in rural 

THE TEXAS STATION is conducting about 400 active research 
in 25 programs, which include all phases of agriculture in 
these are: 

Conservation and improvement of soil Beef cattle 
Dairy cattle 
Sheep and goats 
Swine 

Conservation and use of water 
Grasses and legumes 
Grain crops 
Cotton and other fiber crops 
Vegetable crops 
Citrus and other subtropical fruits 
Fruits and nuts 
Oil seed crops 
Ornamental plants 
Brush and weeds 
Insects 

Plant 

Chickens and turkeys 
Animal diseases and 
Fish and game 
Farm and ranch 
Farm and ranch 
Marketing agricultural 
Rural home economics 
Rural agricultural 

diseases 

Two additional programs are maintenance and upkeep, and 

Research results are carried to Texas farmers, 

ranchmen and homemakers by county agents 

and specialists of the Texas Agricultural Ex

tension Service 

AGRICULTURAL RESEARCH seeks the 
WHYS, the WHENS, the WHERES and 
hundreds of problems which confront 
farms and ranches, and the many ind,ust:ries 
ing on or serving agriculture. Workers of 
Station and . the field units of the Texas 
Experiment Station seek diligently to find 
these problems. 
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