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The use of LAY-BY HERBICIDES
in mechanized cotton

T. E. CORLEY, Assoi,it Agnrci/iool Eiio Coop USDA, ARS, AERDO
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WHEN to TREAT SOYBEANS
for

WORM CONTROL
ANWARA BEGUM and W. G. EDEN

Departimenti of Zoology-Entoroooy
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diet.
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HOUSEFLIES
7&eecm

CAGED LAYERS
KIRBY L. HAYS and JOE F BURKS

Departito of ZooloyyEntomnology
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Temperature Requirements
for Germination of
Different Clover Species

C. S. HOVELAND, Associate Agronomist

H AVE YOU EVER wondered why one clover germinates in

late summer while seed of others lie dormant until winter?

At first thought, this may seem mighty peculiar. But there
is a logical explanation for this species difference - it's the
result of different temperature requirements for germination.

Varying temperature requirements among species were
shown in recent studies by Auburn University Agricultural
Experiment Station. In these experiments, scarified seed of
crimson, ball, mike, and arrowleaf clovers were placed on
moist filter paper in glass petri dishes and germinated at
varying temperatures. Sprouted seed were counted during
and at the end of the germination period and sprout lengths
were measured as an estimate of vigor.

Continuous 700 Ideal

As shown by data in the table, good germination of all
the clovers occurred at the ideal temperature of continuous
70 0F. However, such a continuous ideal temperature is un-
likely in the soil surface where clover seed germinate. There
are wide day-night temperature fluctuations at the soil sur-
face where small seeded clovers germinate.

The high temperature treatments used in the study (see
table) may come close to the late summer day-night fluctu-
ations. Under these conditions, crimson clover germinated
fairly well and vigor was good. The other three clovers had
much lower germination and poor sprout vigor. When the
starting temperature was 1000, germination and sprout vigor
of ball, mike, and arrowleaf were further reduced.

Late fall soil surface temperatures may be approximated
by the alternating 400 and 700 treatment tested. Extremes
of 400 to 90' have also been recorded. The low temperature

CLOVER GERMINATION AS AFFECTED BY TEMPERATURE

Per cent germination
Temperature (F. ) A rr o w -

Crimson Ball Mike leaf-

Continuous 700 96 94 86 98
Alternating 1000, 8 hours-
70', 16 hours

Starting temperature 70°_- 62 20 27 24
Starting temperature 1000_  68 7 14 16

Alternating 40', 8 hours-
70', 16 hours

Starting temperature 70°'_ 96 96 82 97
Starting temperature 40°__ 42 98 81 96

resulted in rapid germination of arrowleaf, ball, and mike
clovers. Sprout vigor was also good. It was also noted that
these three clovers had good germination and sprout vigor
when subjected to continuous 401 temperature.

Crimson Germinated Slow

Crimson clover germination was much slower than for
the other clovers and dependent on the initial temperature.
Starting at the low temperature reduced total germination.
Several samples of crimson clover seed that tested 95% at
continuous 70' germinated only 24% when 400 was the
initial temperature.

Sprout vigor of crimson clover was sharply reduced by
an initial cold treatment of 400 for 8 hours, as shown in the
graph. Sprout vigor of ball, mike, and arrowleaf clovers
was unaffected by the low temperature treatment. In the
case of crimson, even 1 hour at 400 followed by continuous
700 reduced sprout vigor after 5 days.

Just what do these findings mean? (1) Crimson clover,
which was tolerant of high temperatures, can germinate in
late summer or early fall. (2) Ball, mike, and arrowleaf
clovers germinate poorly until temperatures drop, so they
come on later than crimson.

The results may also help explain the persistence of ball
clover as a reseeding legume in pastures. Since seed of this
species germinate after hot weather, it may escape the usual
fall drought and competition from the summer grass sod.

Effect of alternating temperature-70 ° for 8 hours and 400 for
16 hours-on sprout length of ball and crimson clovers is shown.
Curves are labeled according to initial temperature used.



SOIL OIRGANIC MATTER is widely acclaimed, yet it has se-
crets that no one understands. We admire the dark, crumbly
soil beneath a sod and see organic matter as part of that pro-
ductive soil condition. But little is known of its chemistry
and biology.

Nitrogen is an essential 4-6% of "humus," the well de-
composed, dark organic matter of the soil. Nitrogen enters
into the formation of humus from plant and animal residues
and is released to growing crops from this organic reserve.

Research has shown that 2-8% of the soil organic nitrogen
becomes available each year to crops. A soil containing 1%
organic matter (20,000 lb. per acre) will thus release 20-30
lb. of N, enough to produce 10-15 bu. of corn or 400 lb. of
seed cotton per acre. This small contribution toward crop
needs is the primary reason soil testing for nitrogen holds
little promise. Most of the nitrogen requirement of crops
must be met with commercial nitrogen or supplied by le-
gumes, such as vetch.

Plant and animal residues are drastically changed during
decomposition. For example, a good corn crop may leave
3 tons per acre of leaves, stalks, and roots. More than half
of this is cellulose and related carbon compounds, which
are decomposed and lost from the soil in gaseous form. During
this process, there is little loss of nitrogen until the residue
approaches the composition of humus. The amount of humus
that is formed depends, therefore, on amount of nitrogen in
the plant material. Three tons of corn residue containing 50
lb. of N might be expected to produce 1,000 lb. of soil or-
ganic matter.

Corn yields,

bu. per acre

100 IIIII 801 b.N iI 4(1 lb. N
100 111111 U

90

80

70

60.

50

40

30 ,...

1956 1957 1958 1959 1960 19,61

Corn yields at the two nitrogen rates used in the test illustrate
findings in the study. Although yields were higher at the 400-lb.
N rate, most of the excess above 80 lb. was lost. There was no

increase in production of humus with the higher rates of N.

SOIL ORGANIC MATTER

NOT INCREASED BY
NITROGEN APPLICATIONS

A. E. HILTBOLD and J. T. COPE, JR.

Department of Agronomy and Soils

Will N Increase Humus?

It might be expected that increasing amount of nitrogen
in corn residue with commercial nitrogen would increase
amount of humus formed. This idea was tested in recent re-
search at Auburn University Agricultural Experiment Station.
The objective was to determine if soil organic matter could
be increased by adding abundant nitrogen to corn, where

the only source of organic matter was the corn stover pro-
duced under continuous cropping.

Two rates of commercial nitrogen were applied, 80 and

400 lb. per acre. The lower rate was considered adequate
for maximum yields in average years. The high rate was
chosen to supply additional nitrogen for conversion of crop
residues into humus. One-fourth of the large amount was

broadcast in the fall after stalks were cut.
The experiment was on Chesterfield sandy loam that had

been in continuous corn at the 80 lb. N rate for the previous
8 years. Soil organic nitrogen and carbon were determined
at the beginning of the study in 1956, again in 1958, and
finally in 1961.

Corn yields averaged higher from 400 lb. N (80.8 bu.)
than from the 80-lb. rate (71.2 bu. per acre). Responses to

the extra nitrogen were greater in years when good yields
were made with 80 lb. N.

No Increase in Organic

Initial carbon and nitrogen values indicated a low soil or-
ganic matter content, about 0.8%. During 5 years of cropping

there was little or no change in organic carbon and nitrogen
at either the 80 or 400 lb. N rate. Analysis of the subsoil

for carbon and nitrogen showed no effect of the nitrogen fer-
tilization. Neither was there any carryover of inorganic ni-

trogen within the surface foot of soil.
Of the 1,920 lb. of N applied in excess of the 80 lb.

rate during the 6 growing seasons, only about 42 lb. was re-
covered in the extra yield, leaving 1,878 lb. of N that disap-
peared from the soil. Failure of this nitrogen to accumulate
as humus in the soil is probably the result of climatic, soil,

and cropping conditions that favor rapid and complete de-
composition.

Some fertilizer nitrogen is incorporated in organic matter
during decomposition, but apparently the products formed
are not resistant to continuing decay. Thus, nitrogen should
be .applied only in amounts that can be expected to give an
economic yield response.



G IZZARDS of old-fashioned barnyard
hens invariably contained small pebbles
that supposedly aided in digesting whole
grains and insects consumed.

With removal of the laying flock from
pasture and the advent of the deep-
litter laying house, insoluble grit, such
as granite or gravel chips, was usually
provided inside the house. Soluble grit,
which gradually dissolves in the acidic
digestive tract of the bird, was also often
provided as an extra source of dietary
calcium. Limestone chips or broken
oystershells were used for this purpose.

In recent years, whole grain feeding
has decreased in favor of all-mash diets,
and many poultry growers have simul-
taneously discontinued feeding insoluble
grit. However, some poultrymen con-
tend that insoluble grit is necessary to
fully develop the digestive tract for op-
timal egg production. Other poultry
keepers contend that soluble grit will
serve both as a source of calcium and a
digestive stimulant.

A study was begun at the Auburn
University Agricultural Experiment Sta-
tion to investigate the merits of these
practices, since it is essential that the
modern poultry keeper obtain maximum
nutritional value for the lowest possible
cost.

Layers Tested

Three hundred and sixty, H3W strain,
White Leghorn, 20-week-old pullets
were placed at random in individual lay-
ing cages. The cages were divided into
36 groups, each containing 10 birds. Six

10

treatments were applied at random to
the 36 groups, each treatment being re-
peated 6 times. All birds received a

Pct. egg production

40-L C D E F A B C D E F D E A1 C D E a

134-6 7-10 1-10

Months in Lay

FIG. 1. The per cent egg production for
each of the six treatments in the test is
shown above.

similar diet containing 0.75% total phos-
phorus, 3.80% calcium, and the manage-
ment of all birds was similar. Apart
from the calcium in the basal ingredients
of the corn-soybean diet, the birds in
treatment A received their calcium as
limestone. Treatment B received ex-
actly the same diet, but in addition re-
ceived 685 gm. of granite grit per 10
birds, 3 times a week. Treatments C
and D were the same as for A and B, re-
spectively, except oystershell flour was
substituted for limestone.

Treatment E received all the added
dietary calcium as limestone chips and
the birds receiving treatment F received
all the added calcium as oystershells.
Thus, it was possible to compare the ef-
fects of granite grit fed with all the cal-

The value of

GRANITE and LIMESTONE
GRITS
for layers

J. R. HOWES, Assistant Poultry Husbandman

Lb feed/lb. eggs

3.4-

o3.2-
2.8

A 8 C DE F I j E L I
1-3 4-6 7-10 1-10

Months in Loy

FIG. 2. This chart shows the number of
pounds of feed required to produce one
pound of eggs for each of the six treatments
used in the test.

cium included in one of 2 forms in the
mash diet. It was also possible to com-
pare 2 treatments in which 2 forms of
soluble grit were fed on top of the feed
without insoluble granite grit.

Production Results

Egg production data and pounds of
feed required to produce 1 lb. of eggs
are presented in Figures 1 and 2, respec-
tively. The addition of grit to the lime-
stone diet had no beneficial effects either
in egg production or feed efficiency.
However, granite grit added to the diet
containing the oystershell flour increased
the overall egg production by 5%, and
a pound of eggs was produced on 1/3 of
a pound less feed. The best egg produc-
tion and feed efficiency of all treatments
was obtained with the feeding of lime-
stone chips, followed by feeding oyster-
shells or the oystershell flour and grit
combination. Feeding oystershells has
about the same effect as pulverized shells
fed with granite grit. Mortality was
about the same for the first 4 treatments,
granite grit having no beneficial or detri-
mental effects, however, mortality was
reduced by limestone chips or oyster-
shells. It is possible that birds receiving
calcium as large particles may develop
a better condition, and as a consequence
be more resistant to stress. There were
no significant differences between
weights of the eggs or the eggshell thick-
ness for various treatments.

Based on the findings of these studies
over 1 year, it may be concluded that
feeding limestone chips or oystershells on
top of the feed will eliminate the neces-
sity of granite grit. However, granite
grit is beneficial for diets containing oys-
tershell flour, but not pulverized lime-
stone. These differences may result from
several factors, including differences in
calcium digestion and differences in the
stimulation of digestive secretions by par-
ticles of different sizes.
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These adjoining plots show how effectively
crabgrass can be controlled with chemical
weed killers. The crabgrass-infested plot at
left got no treatment, whereas that at right
was treated with an arsonate herbicide on
June 6, June 21, July 14, and August 10.
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Alfalfa showing boron deficiency on right
in contrast to normal alfalfa at left. Light
ar eas and s treaks in c orn at right are zinc
de ficiency symptoms.
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COTTON INSECTS present a problem of
economic importance to producers in
Alabama. To attain top yields of quality
cotton, many Alabama farmers invest
considerable time and money each year
in an insect control program. Success
of such controls depends on good man-
agement - applying recommended in-
secticides at correct rate, right time, and
in most effective way. A badly managed
control program is ineffective and adds
to production costs.

As a part of a Southwide USDA study
last summer, agricultural economists sta-
tioned at Auburn University conducted a
field survey in the Limestone Valley
Areas of northern Alabama: (1) to ob-
tain information pertaining to insect
control practices used in 1961; (2) to
estimate cost of such practices; and (3)
to appraise effectiveness of such pro-
grams in terms of yields. Five counties
were randomly selected for the survey.
Farms in each county were classified in-
to size groups on the basis of acres of
cotton planted in 1961. DeKalb, Laud-
erdale, Lawrence, Madison, and Morgan
counties were sampled, 150 farmers be-
ing interviewed. The farm size groups
were: small farms, 5 to 19.9 acres of
cotton; medium farms, 20 to 49.9 acres;
and large farms, 50 or more acres.

On the sample farms, the average cot-
ton acreages planted were 9.6 on the
small farms, 32.9 on medium farms, and
140.6 on large farms. The average lint
yield per acre in each size group was
377 lb. on small farms, 404 lb. on med-
ium farms, and 506 lb. on large farms.

Insecticides were used on 45% of the
total planted acreage of the small farm
group, 72% of the medium group, and

* Agricultural Economist, FPED, ERS,
USDA, and Research Assistant, Department
of Agricultural Economics.
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82% of the large group. The average
number of times treated was 6.4 on
small farms, 5.2 on medium farms, and
6.3 on large farms. In each size group,
the majority of the treated acreage was
poisoned from 4 to 9 times. This indi-
cates that most farmers who poisoned
followed some type of regular schedule.
On the farms using controls, the average
cost of insecticide materials per planted
acre of cotton was $8.90 on small farms,
$6.32 on medium farms, and $9.64 on
large farms.

Farmers generally used the rates per
acre recommended by the Auburn Uni-
versity Agricultural Experiment Station.
The average quantity of dust used per
acre per application ranged from 9.5
lb. of 2% Trithion to 19 lb. per acre of
toxaphene-DDT. The average quantity
when sprays were used was 1 to 4 pt. of
emulsifible concentrate per acre per ap-
plication.

On a once-over basis (acres covered
times number of applications), dusts
were used on 59% of the acres treated.
Of the acreage on which dusts were ap-
plied, toxaphene, toxaphene-DDT, or
BHC-DDT were used on 79% of the

Management is the DIFFERENCE
in Effective Cotton
Insect Control

P. L. STRICKLAND and CHARLES TURNER*

SIZE OF FARMS, COTTON ACREAGE, YIELD, INSECTICIDE USE AND COST, BY SIZE OF FARMS,
150 FARMS, LIMESTONE VALLEY AREA, ALABAMA, 1961

Item

Number of farms-
Cropland (average per farm)
Cotton (average per farm 1961) planted
Cotton lint yield (per harvested acre) 1961
Farms using insecticides
Proportion of total planted acres treated
Average number of treatments ----
Cost of material per planted acre on farms

using insecticides-
Average lint yield per harvested acre, farms

using insecticides t ea n
Average yield per harvested acre, farms not

using insecticides

Unit Size of farm.

Small Medium Large

Number
Acre
Acre
Pound
Number
Per cent
Number

48
46.3

9.6
377

21
45

6.4

47
124.0
82.9

404
33
72
5.2

55
503.4
140.6
506
40
82

6.8

Dollar 8.90 6.32 9.64

Pound 360 425 525

Pound 392 347 417

acreage. Of the acreage sprayed once
over, Guthion was used on 48% of the
acreage.

In the small and medium farm groups,
94% of the insecticide was applied with
tractor-drawn equipment. In the large
farm group, 41% was applied by air-
planes and 28% by high clearance
sprayers.

In general, the farmers interviewed
stated they were using insecticides to
control both boll weevil and bollworm.
Only a few farmers poisoned early for
spider mites or thrips.

In the medium and large farm groups,
average lint yields were, respectively, 78
and 108 lb. per acre more on farms
that used insecticides than on those that
did not use control measures. However,
on small farms the average yield was 32
lb. less on farms using insecticides than
on those that did not.

The situation on small farms con-
trasted with other size groups in the sur-
veyed counties may be associated with
managerial problems, such as lack of
timeliness and thoroughness of applica-
tion. In other areas of the State where
cotton insects are more prevalent year
after year, correct timing and proper ap-
plication are essential.

Many small farm operators often wait
until a high infestation is apparent be-
fore control practices are started. In
general, operators of small farms are
more reluctant to start insect controls
and are less timely in subsequent appli-
cations than are operators of larger farms.
The group of small operators who did
not use insecticides includes some who
did not think they needed to poison and
some who decided against poisoning,
whereas those who did treat included
some operators who poisoned only as a
last resort to save the crop from almost
total loss. In such situations, a poorly
managed program may be less profitable
than no program.

J



W ITH GOOD MANAGEMENT, Coastal
Bermudagrass will produce high yields
of hay or furnish grazing for a large
number of cattle on a small acreage.
However, both growth rate of the forage
and gain per animal decline during late
summer, particularly after mid-July.

To determine if high yields of good
quality forage could be maintained
throughout the growing season, experi-
ments were done by Auburn University
Agricultural Experiment Station. The
1961 and 1962 studies were at the
Lower Coastal Plain Substation, Cam-
den, and Tuskegee Experiment Field.
Value of irrigation, high rates of nitro-
gen frequently applied, and frequent
harvesting were studied.

Test areas of Coastal were grown with
and without irrigation and fertilized at
3, 6, and 12-week intervals. Nitrogen
rates tested were 200, 400, and 600 lb.
of N per acre annually. Harvesting in-
tervals of 8 and 6 weeks were compared.
Lime and mineral fertilizer were applied
according to results of soil tests.

Irrigation Of Little Value

Irrigation did not influence seasonal or
total yields of Coastal Bermuda except
at the Lower Coastal Plain Substation
during the extremely dry summer of

FIG. 1. How frequency and rate of nitro-
gen application affect distribution of forage
production is illustrated here. The top graph
shows effect of frequency of nitrogen ap-
plication (400-lb. N rate). Effects of three
nitrogen rates, applied at 3-week intervals,
on yields is shown below.

Improving FORAGE QUALITY of

COASTAL BERMUDAGRASS

R. M. PATTERSON, L. E. ENSMINGER, E. M. EVANS, and C. S. HOVELAND

Department of Agronomy and Soils

1962. In this case, forage yield was in-
creased about 75% by irrigation, but
crude protein content of the forage was
not greatly affected. Since results from
both locations were similar during the
2 years, except for the 1962 irrigation
difference, data from the 1961 test at
the Lower Coastal Plain Substation are
used to illustrate major findings.

When compared with the 6-week har-
vest interval, clipping every 3 weeks re-
sulted in a 26% decrease in forage yield.
Total dry forage yields from different
nitrogen rates were:

Nitrogen per 3-week 6-week
acre, pounds harvests harvests

200 6,761 lb. 9,892 lb.
400 9,808 lb. 13,474 lb.
600 12,059 lb. 15,074 lb.
Average 9,542 lb. 12,810 lb.

Crudep r c
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FIG. 2. These graphs illustrate effects of
nitrogen rate and frequency of application
on crude protein content of Coastal forage.
Effect of application frequency (400-lb. N
rate) is shown at top. Bottom graph com-
pares crude protein contents from three N
rates (3-week application frequency).

Crude protein content dropped as har-
vesting was delayed. Clipping every 3
weeks resulted in 30% higher protein
content than in forage harvested at 6-
week intervals. Protein contents were:

Nitrogen per
acre, pounds

200
400
600

3-week
harvests
13.9%
16.1%
18.4%

6-week
harvests
10.9%
12.4%
13.9%

The influence of frequency and rate
of nitrogen fertilization on seasonal for-
age production is shown in Figure 1.
There were no differences in total yield
from the three frequencies of nitrogen
application. Fluctuation in yield from
one harvest to another was greatest from
the most infrequent nitrogen application
and least from the most frequent appli-
cation. The higher rates of nitrogen
fertilization increased quantity of forage
produced, with little effect on distribu-
tion of production.

Protein Affected by N

Crude protein content of forage was
greatly influenced by both frequency
and rate of nitrogen fertilization, Figure
2. Harvest-to-harvest fluctuations in
crude protein content were greatest
when nitrogen was applied at 12-week
intervals and least when smaller amounts
were put on every 3 weeks.

Content of crude protein was directly
related to rate of nitrogen fertilization, as
shown by Figure 2. Regardless of nitro-
gen level, there was a slight decline in
crude protein after the July 13 harvest.

As revealed by the test results, fre-
quent clipping and frequent nitrogen
application improved quality of Coastal
Bermuda forage, as measured by content
of crude protein. Quality was also di-
rectly related to rate of N.

Distribution of forage yield was more
uniform with frequent applications of
N and total yield was proportional to rate
of N used. These and other tests indi-
cate that irrigation would be only occa-
sionally beneficial in intensive produc-
tion of a deep-rooted grass like Coastal
Bermuda.
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FIRE ANT BAIT

MAURICE F. BAKER,

Leader, Wildlife Research Unit
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