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ALABAMA'S COMMERCIAL TURFGRASS-

SOD INDUSTRY is relatively young. De-
velopment of the industry in the State
began in the early 1940's with introduc-
tion of several improved turfgrass
species. The industry grew slowly in the
1940's and 1950's. Rapid growth of the
industry started in the late 1960's when
acreage expanded from 500 in 1968 to
3,300 in 1979.

Lack of information concerning the
status and economic nature of commer-
cial turfgrass production has been recog-
nized as a major problem affecting the
industry. To correct this situation, Au-
burn University's Agricultural Experi-
ment Station initiated an economic
analysis of the industry. A list of 40 grow-
ers was developed by contacting county
extension personnel throughout the
State, the Division of Plant Industry of
the Alabama Department of Agriculture
and Industries, and individual sod pro-
ducers. From this list, 26 bonafide
turfgrass farms were identified. Nurse-
ries with less than 10 acres ofturfgrass or
which resold sod strictly on a retail basis,
stripper operations which sold pasture
grass, and new turfgrass operations
which were not in production in 1978
were excluded from the analysis. Fifteen
producers participated fully in the study
by supplying detailed information about
production, harvesting, and marketing.

In 1979, turfgrass production had ex-
panded to include 30 growers in 19 coun-
ties in the State. Largest concentrations
of acreage and the majority of these pro-
ducers were located in counties situated
within or bordering major population
centers. Fifty-eight percent of the total
output of the industry in 1979 was culti-
vated in Lee, Shelby, and St. Clair coun-
ties.

Growers marketed approximately 4.4
million sq. yd. of turfgrass from approxi-
mately 1,100 acres in 1979. Gross farm
income was estimated to be $4.2 million
wholesale, excluding delivery and in-
stallation charges. Bermudagrass was the
most important sod species in terms of
acres grown (70%) and gross farm income
(60%). Centipedegrass and zoysiagrass
comprised 15% each of the acres sold and
18 and 22%7 of gross farm income gener-
ated, respectively.

Landscape contractors were primary
buyers of turfgrass with almost two-
thirds of total sales. Garden center
operators, homeowners, and golf course
operators purchased 18, 12, and 4%, re-
spectively. Seventy-eight percent of all
sod produced in Alabama was sold
within the State. The Birmingham and

Tuscaloosa areas were major sales re-
gions, with Huntsville, Mobile, and
Montgomery being important markets.
Out-of-state sales went to contiguous
states plus Arkansas, with Georgia re-
ceiving over three-fourths of the volume,
primarily in the Atlanta area.

Average investment per acre for sod
producing firms was $1,670, with land,
equipment, and buildings comprising
37, 60, and 3% of the total, respectively.
Investment allocations to land were les-
sened by the fact that on the average
growers rented almost 50% of the acre-
age maintained in sod. On a size of opera-
tion basis, average investment per acre
for small (less than 100 acres), medium
(100 to 250 acres), and large (more than
250 acres) farms was $2,440, $1,610, and
$1,690, respectively. Small acreage pro-
ducers had the highest average per acre
investment in land and buildings plus
irrigation and maintenance and estab-
lishment equipment. Large operations
had the largest average per acre invest-
ment in trucking and harvesting equip-
ment. Land investment was highest for
small growers because they owned 90%
of the land utilized for turfgrass.

Average investment per farm for small,

medium, and large operations was
$81,000, $298,000, and $932,000, respec-
tively. Equipment investment per acre
for each size category varied widely,es-
pecially for small farms.

Fixed costs for such factors as insur-
ance, taxes, depreciation, interest on

fixed capital, rent, and management and
land charges averaged $260 per acre for
all growers. This charge varied little
among size categories. Depreciation on

equipment and buildings was the major
fixed cost item, comprising approxi-
mately one-third of the total.

Average variable cost per acre was

$665 for all turfgrass producers. Hired
labor, fuel and lubrication, and fertilizer
and lime were major variable cost outlays
at 53, 17, and 10% of the total, respec-
tively. When evaluated on the basis of
size, average variable costs per acre de-
clined between the small ($660) and
medium sized ($446) categories but in-
creased between the medium and large
($742) categories.

Total costs per acre averaged $926 for
all producers. Small operations had an
average total cost of $929 per acre, while
medium and large sized firms had costs
of $701 and $ 1.003 per acre. respectively.

Net return to overhead and risk from
the sale of turfgrass averaged $391 for all
producers. Firms having 100 to 250 acres

Commercial

Turfgrass
Production
in Alabama

JOHN ADRIAN and JOE YATESDepartment of Agricultural
Economics and Rural Sociology

of sod reported the highest net returns of
$427 per acre, while large and small
firms had average net returns of $404 and

$246 per acre, respectively. These values
represented conservative estimates of re-
turn because they were based at the farm
level and did not include delivery
charges. Delivery charges varied widely
both in method of charging and rates.
Larger producers generally charged by
the load ($150 to $180) or by the loaded
mile ($0.45 to $1.80). Smaller growers
generally charged from $0.10 to $0.20 per
square yard for delivery. Since large pro-
ducers delivered approximately three-

fourths of their product, delivery income
was an important factor affecting their
returns.

Net returns to turfgrass production in-
dicate that this enterprise can be a feasi-

ble production alternative. However, itrepresents a high risk venture which re-
quires a large capital outlay. An impor-
tant factor affecting the success of sod

farming is availability of viable markets.
A guaranteed market for sod does not
exist in Alabama, and the demand for sod
can be highly variable. Producing a qual-
ity turfgrass at minimum cost does not
ensure the profitability of a sod farm. If
demand for sod decreases or if markets
do not exist near the operation, the
chance for success is greatly reduced.

Auburn University Agricultural Experiment Station
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Effect of Coccidiosis in Broilers on Digestion
of Nutrients

GEORGE JENG and S. A. EDGAR, Department of Poultry Science

COCCIDIOSIS is perhaps the most
prevalent and important disease of poul-
try. The economic losses encountered
from the disease and from prevention
annually cost the industry in the United
States more than 100 million dollars,
60-80 million dollars for drugs alone.

There are nine species of coccidia that
cause coccidiosis in chickens reared on
litter. Moderate to severe infection by at
least eight species may cause death
and/or morbid losses such as depressed
growth and impaired feed efficiency.
The morbid losses in broilers because of
the importance of feed efficiency are
more costly than the usual low mortality
with present methods of control with an-
ticoccidial drugs. It has been estimated
that one point in feed efficiency (differ-
ence between e.g. 2.00 and 2.01) of grow-
ing broilers was worth approximately 16
million dollars to the broiler industry in
the United States in 1980. It is well
known that a low grade infection by one
or more of eight species can cause 1 to 50
or more points loss in feed efficiency for a
flock of broilers or a severe drop in egg
production of laying hens.

During recent years, several re-
searchers have reported poor absorption
of nutrients during coccidial infections
with several species. None, however, re-
ported the effect of this disease on diges-
tion, or that poor digestion might be one
of the underlying reasons for poor ab-
sorption. Proteins must be broken down
to amino acids and the polysaccharides of
carbohydrates to monosaccharides be-
fore they can be absorbed. It had been
observed by the junior author during the
past 40 years that a good deal of undi-
gested food passes in the feces of chick-
ens during the peak of infection espe-
cially from those with moderate to mild
coccidiosis.

Thus, the purpose of this study was to
determine the digestion of feed during
coccidiosis by analysis of protein and
carbohydrate in the feces.

Five-week-old, battery-reared broilers
were used in three trials. They were in-
fected with coccidia at 4 or 5 weeks of age
and their lower intestinal contents and/or
feces were analyzed for protein and car-
bohydrates. Analysis included gross,
microscopic, and chemical tests. Chemi-
cal tests included determination of pro-
tein and carbohydrates. The ration was a
standard broiler starter consisting of

TABLE 1. EFFECT OF COCCIDIOSIS ON WEIGHT GAIN AND FEED EFFICIENCY OF BROILERS

Treatment

Bird weight'
in grams

D to D+10
Grams Feed

D D+10 gain
Control . ................... 989a2 1,353a 448a

E. acervulina ............. . 1,006 a  1,205 b  
2 5 8 b

E. maxima 4 . . . . . . . . . . . . . . .  1,017 a  1,198 b  206b

'Mean of 4 reps., 6 birds per replication.
2Different letters in same column signify significant differences (P < .05).
31,000,000 oocysts per bird.
4100,000 oocysts per bird.

conversion

2.42
a

3.20
b

3.95
b

TABLE 2. THE EFFECT OF COCCIDIOSIS ON CARBOHYDRATES DIGESTED BY BROILERS

Treatment

Control ................
. acervulina ..........

E. maxima ............
'Days 4 and 9-no data.

Percent'
D+3
91.5

a

90.3
a

90.0 a

D+5
89.3

a

81.0c

D+6
90.4

a

81.4
b

81.9
b

D+7 D+8 D+10
89.5 a  89.6 a  91.3 a

87.1a  87.2a  89.8a

7 6 .3 b 8 1 .6 b 90.5 a

TABLE 3. EFFECT OF COCCIDIOSIS ON AMOUNT OF
UNDIGESTED FOOD PARTICLES IN FECES'

Treatment

Control ................

E. acervulina ...........

E. maxima .............

Particle counts

Size
(mm)

Washed feces, pct.,

D+6 D+7 D+8 D+6 D+7

1 72
2 25
3 4

1 48
2 44
3 4

1 56
2 40
3 2

96
104
14

96
128
28

72
64
24

88
80

8

120
120

6

80
100
12

D+8

33.5 a  34.3 a  32.5 a

34.5a 4 5 .1b 32.4 a

32.5 a 38.6 a 36.4a

'Fecal sample washed with 100 mesh sieve; each value mean of 8 replications.

corn-soy mash with 21.5% crude protein
and 1,440 calories per lb.

Birds were weighed daily and daily
water and feed intake and feces passed
were determined. The rate of passage of
food through the digestive tract was de-
termined with the aid of inert dyes. Pro-
tein was measured with a Kjeldahl and
carbohydrate detennrmined by extraction.

Results of but one of the three experi-
ments are reported here which was rep-
resentative of the other two.

Growth of birds and feed efficiency
were depressed significantly during
Eimeria acervulina and E. maxima in-
fections, from day 5 through 7 and 5
through 8 postinoculation, respectively,
table 1. Feed consumption decreased
greatly. Analysis of digested protein in
feed is expressed as the percentage of
protein ingested less the protein passed
in feces, divided by the protein ingested.
The E. acervulina infected chickens di-
gested significantly less protein on days

5 and 6 than uninfected birds. The effect
of E. maxima infection from day 5
through 10 was more severe than the E.
acervulina.

Digested carbohydrates were calcu-
lated as above. E. acervulina infected
chickens experienced significantly less
carbohydrate digestion (10% less) than
uninfected birds on days 5 and 6 and for
E. maxima infected ones (10 to 15% less)
from day 5 through 8, table 2.

Both coccidia infected groups had
more large feed particles in their feces
than the uninfected controls, table 3.
These data agreed with the chemical
analysis for protein and carbohydrates in
the feces, table 2.

Results show that poor digestion of
food may be as responsible for the sup-
pressed growth and poor feed efficiency
as poor absorption. Therefore, the prob-
lemn of poor digestion during the infec-
tion should receive further considera-
tion.

Auburn Un iersity Agricultural Experiment Station
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Common Wood Borers Associated With Hardwood Timber
D. J. WATERS and L. L. HYCHE.

Department of Zoology-Entomology
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FIG. 1. Typical long-horned adult; FIG. 2.
Eggs of red-headed ash borer; FIG. 3. Full-
grown larva of red-headed ash borer; FIG. 4.
Larval tunnels; FIG. 5. Pupa of red-headed
ash borer; FIG. 6. Red-headed ash borer
adult.
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THE ECONOMIC WELL BEING of Ala-
bama farms is affected by the com-
plexities of a rapidly changing society.
One such complexity is the expansion of
those areas of law directly affecting ag-
ricultural production. It is recognized
that there is a need for all farmers to be
more aware of their legal rights and re-
sponsibilities. A determination of which
areas bear additional emphasis is impor-
tant to both educators and practitioners.

Statutory and case laws were used to
prepare a questionnaire for survey pur-
poses. The questionnaire was used by
researchers in the Department of Ag-
ricultural Economics and Rural Sociol-
ogy, Agricultural Experiment Station, to
survey personally 202 Alabama farmers
to determine the extent of knowledge of
legal rights and responsibilities. The
questionnaire contained a general data
section and 50 fact situations in question
form.

The extent of knowledge of Alabama
farmers of various legal situations was
measured and tabulated from informa-
tion obtained from the questionnaire.
Each farmer was presented 50 fact situa-
tion questions regarding diverse legal
subjects. The questions were divided
into fact situation groups and each was
assigned a subject name describing the
fact situations. The 50 fact situations
were grouped into 13 subject area
groups. The percentage of farmers giving
the correct response for the subject area
is indicated in the table.

The subject area of Contracts had nine
fact situations. The farmers averaged
62% correct answers for Contracts, rang-
ing from a low of 28% to a high of 93%
correct. They averaged below 50% in
only two situations, thus indicating that
Alabama farmers have a fairly good work-
ing knowledge of contracts.

Offers and Mistakes, which are usu-
ally part of contracts, but were separate
in this study, had four fact situations.

PERCENTAGE OF FARMERS GIVING RIGHT
ANSWER WITH RIGHT REASON, BY FACT

SITUATION AND SUBJECT AREA,
202 FULL-TIME FARMERS,

ALABAMA, 1979

Fact
situations

1-9
10-12

13
14-15
16-22

23
24-25
26-30

31-38
39

40-45
46-48
49-50

Subject
areas

Contracts
Offers
Mistake
Negligence
Farm visitors
Attractive nuisance
Bailment
EmployeesAnima s
Mineral rights
Estate planning
Land
Water rights

Percent

62
17
52
71
55
57
50
36
50
83
39
54
55

Farmers scored very low on the three fact
situations for Offers, ranging from a low
of 10% correct to a high of only 31% cor-

rect. They did better on Mistakes, scor-
ing an average of 52% correct on the one
fact situation used. These results indi-
cated Offers, which is an essential part of
a contract, is the most misunderstood
subject covered in this study. Farmers
definitely need more educational work
in this important area of contracts.

Farmers scored very well on the sub-
ject area of Negligence, averaging 71%
correct answers on the two fact situations

used. They scored 85 on one fact situa-
tion and 56% correct on the other, indi-
cating a fairly high level of knowledge in
the area of Negligence.

The legal aspects of Farm Visitors
were covered in seven fact situations.

The farmers averaged only 55% correct
answers, with a low of 29 and a high of
84% correct. They scored below 50% on
two of the seven fact situations, indicat-
ing additional education or training is
needed in this area.

Attractive Nuisance was covered by

only one fact situation, since-this is not an
area in which farmers are subject to incur
loss very frequently. The farmers indi-

cated a fair level of knowledge on this
subject as indicated by the score of 57%
correct.

Bailments were covered in two fact
situations. The farmers averaged 50%

correct but had a wide difference with a
score of only 14% correct on one and 85%
correct on the other fact situation. The
fact situation on which farmers scored

the lowest had some contractual ele-
ments in it, thus indicating again that

farmers are not well aware of the differ-
ent legal aspects of contracts.

The subject area ofEmployees had five
fact situations. The results indicated

Alabama farmers are not well aware of
their legal responsibilities to their em-
ployees, scoring only an average of 36%
correct, ranging from a low of 22% to a
high of 85%. The fact situation on which
the farmers scored only 22% correct dealt
with an aerial spray company hired by a
farmer.

The area of Liability for Farm Animals
was covered in eight fact situations. The
farmers scored an average of 50% correct

answers, ranging from a low of 12% to a
high of 93%. Rulings in recent cases have
changed farmers' liability for animals on
highways and contributed to the low
score of only 12% correct. Farmers
scored only 27% correct on a fact situa-
tion dealing with a farmer's responsibil-

ity for maintaining an adequate legal
fence to prevent liability for animals on

highways.
The subject Mineral Rights had only

one fact situation, and farmers scored
83% correct on this situation, indicating

adequate knowledge.
Estate Planning had six fact situations,

and the farmers scored only 39% correct
answers, ranging from a low of 21%, to a
high of 65% correct. Farmers scored very
low, 21% correct, on a situation dealing
with rights of a widow with a lifetime
interest in the farm her husband owned.
They also scored only 21% correct on a

situation dealing with who would inherit
100 acres of land when a farmer died

intestate.

The broad area of Land had three fact
situations. The farmers averaged 54%

correct, with two low at 31 and 27%, and
one high with 95% correct answers. They
scored low on fact situations dealing with

acquiring land through adverse posses-
sion and a landlord's rights in a crop pro-
duced on his land by a tenant.

The last subject area was Water
Rights. There were two fact situations
used in this area and farmers scored an
average of 55% correct. This indicated a
fair level of legal knowledge on Water
Rights. This subject will probably be-

come more important in the future as
more Alabama farmers use water for irri-
gation of crops.

This study indicates an important need
on the part of all professional agricultural
workers to aid farmers in becoming more
aware of their legal responsibilities and
rights. There is a need for lawyers to spe-
cialize in agricultural law or to become
more familiar with the legal problems
faced by farmers so they can more
adequately assist them in estate planning
and other specialized areas where they
have legal needs. For additional informa-
tion write Research Information Auburn
University for Bulletin 526.

Auburn University Agricultural Experiment Station

Legal Knowledge Possessed by
ALABAMA FARMERS
SIDNEY C. BELL and ANN E. BURBACH

Department of Agricultural Economics and Rural Sociology



The Relationship
of

Fertility to Shell
Quality

G. R. McDANIEL and J. T. BRAKE, Dept. of Poultry Science
M. K. ECKMAN, Cooperative Extension Service

IT IS WELL DOCUMENTED that the male can play a major role
in fertility problems associated with broiler breeder flocks.
However, recent studies conducted by Auburn University's
Agricultural Experiment Station have shown that a female
plays a much greater role in percentage fertility than once
thought.

Previous studies conducted at Auburn demonstrated that
the shell quality of eggs produced by broiler breeders had a
significant effect on overall hatchability and chick quality. In
flocks with hatchability problems, it was observed that eggs
with the best shell quality produced the highest percent
hatcles. Further, it was observed that in breeder flocks re-
porting egg shell quality problems, percentage fertility was
dramatically affected as, of course, was hatchability. Flocks
producing eggs with good shell quality consistently had
higher fertility percentages than did flocks producing eggs
with poor shell quality, and eggs with poor shell quality
accounted for most of the major problems in fertility. No
logical explanation for this phenomenon could be offered.

To verify these observations, tests were conducted in the
field utilizing records from selected commercial flocks of
broiler breeders varying in age from 6 to 15 months. Shell
quality was determined by the use of the specific gravity
method and eggs with a reading of 1.080 or above graded
high, whereas those with a reading below 1.080 graded low.
Data from this study are presented in the table. The differ-

enein fertility between the good and pour shell quality eggs
averaged 3%; however, in some cases, depending upon the
severity of the shell quality problem, the difference ran as
high as 8 to 10%. Significant differences were also noted
between shell quality, hatchability, and early and late em-
bryo death.

To verify results obtained in the field studies, further re-
search was initiated. Broiler breeder females were selected
and grouped according to their egg shell quality eharacteris-

tics: one group consistently producing good shell quality eggs
(1.080 specific gravity or above with an average of 1.091) and
the other group producing poor shell quality eggs (specific
gravity below 1.080 with an average of 1.073). The hens were
artificially inseminated with pooled semen, thereby eliminat-
ing any male effect. The results of this experiment are pre-
sented graphically in the figure. Those females producing
eggs with good shell quality maintained 100% fertility up to 7
days after insemination then declined gradually, whereas,
those producing eggs with poor shell quality started declin-
ing 3 days after insemination. It was also observed that hens
producing eggs with poor shell quality were considerably
overweight. This problem was compounded as the age of
females increased. As a breeder hen ages, egg shell quality
normally begins to decline, body weight increases, and fre
quency of mating decreases.

The aging effect, with regard to decline in shell quality and
subsequent fertility and hatchability, seemed to be acceler-
ated in overweight females. This, of course, can vary mark-
edly with different strain crosses, feed formulations, and feed
management programs. Feed management must be "fine-
tuned" on a flock basis with regard to body weight and result-
ing percent production, fertility, and hatchability. Across the
board feeding programs must be considered as guidelines
only with adjustments by flock, made on the basis of experi-
ence and proper programs, relative to body weight, produc-
tion, and strain cross.

Obviously, there is a great deal to learn with regard to
managing heavy breeders (male and female) if efficient pro-
duction in parent flocks is to be compatible with fast-growing,

efficient, and profitable broiler progeny.

THE RELATIONSHIP OF SHELL QUALITY TO FERTILITY, HATCHABILITY,
EARLY EMBRYO DEATHS, AND LATE DEAD OF SEVEN

COMMERCIAL BROILER FLOCKS

SpecificFilityHatch of Early Lategravity Fert fertile dead dead

Av. of seven 1.080 943a 93.0a 4.2a 1.8 a

flocks 1.080 9 1 5 b 8 3 0 b 1 0 1 b 4 2 b

Means which possess different superscripts differ significantly
(P-,<.01).

Percent fertility

100- . - -

60-

40 ~ shell \

quality
- High 1.091 \

20 --- Law 1.073 \\ ,

I 2 3 4 5 6 7 8 9 1011I 12 13 14 15 16 17

Days after inseminatian

1Auburn University Agricultural Experiment Station10
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Good Grazing Gains on
Orchardgrass-Ladino
Clover
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Too Much Cottonseed Meal, Soybean Meal Bad for Dairy Cows
T. O. LINDSEY and GEORGE E. HAWKINS, Department of Animal and Dairy Sciences

DURING RECENT YEARS the percent-
ages of protein fed in dairy rations have
been increased markedly in order to
meet the protein needs of cows with high
milk production potential. Cottonseed
and soybean meals are supplements
commonly used to increase the protein
level of dairy rations.

The method used to process cotton-
seed and soybean meals affects the solu-
bility and degradability of the protein in
the rumen and the amount of residual oil
in the meal. In addition, direct solvent
processed (oil removed chemically) cot-
tonseed meal has a higher level of free
gossypol than that processed by the
screw pressed method (oil removed me-
chanically).

The use of cottonseed meal containing
high levels of free gossypol in rations of
non-ruminants is limited due to its po-
tential toxicity. Although gossypol toxic-
ity had not been reported in mature ru-
minants fed cottonseed meal containing
high levels of free gossypol, intravenous
administration of gossypol resulted in
toxicity symptoms similar to those in
non-ruminants.

High Protein Rations Evaluated

The physiological effects of feeding
high levels of cottonseed and soybean
meal to Holstein cows with high milk
production potential were studied at Au-
burn University's Agricultural Experi-
ment Station. The 24 experimental cows
were mature Holsteins that had pro-
duced over 65 lb. of milk daily at peak
of a prior lactation and had calved 9 to 31
days prior to entering the experiment.

All cows were fed a standard ration for
2 weeks and then changed to one of three
test rations in which 82% of the protein
was supplied by protein supplement.
Protein supplements were: (1) direct
solvent extracted soybean meal
(DSSBM), (2) direct solvent extracted
cottonseed meal (DSCSM), and (3) screw
pressed cottonseed meal (SPCSM).

The protein supplements were pre-
mixed with ground corn, molasses, min-
erals, and vitamins, and then blended
with corn silage at the two daily feedings.
Rations were formulated to provide 24%
crude protein in the dry matter. Average
concentrations of free and total gossypol
in the DSCSM ration dry matter were
0.094 and 0.695%, compared with 0.016
and 0.616% in that of the SPCSM ration.
The DSSBM ration contained no gos-
sypol.

Cow responses to rations containing
the different protein supplements were
evaluated by measuring ration intakes,
milk production and composition, and by
sampling and analyzing blood, rumen
contents, and liver tissue.

Cow Performance Varied

Average body weights, ration dry mat-
ter intakes, daily milk production, and
milk fat percentages were compared
among rations, table 1. During the first 6
weeks, average daily milk production
was not affected by the ration fed. During
the next 8 weeks (weeks 7-14), however,
cows on the SPCSM ration produced
more milk than those fed the DSCSM
ration.

Levels of rumen ammonia nitrogen
and blood ammonia were similar on the
three rations, possibly reflecting the rela-
tive solubilities of the protein supple-
ments. Ration effects on blood and liver
components are given in table 2.

Temperature Effects Noted

Two of the eight replicates of cows on
each ration were on the experiment
through the month of July and were ex-
posed to daily temperatures above 90'F.
Those fed the DSCSM ration panted for
air throughout most of the day, including
early morning. In contrast, the respira-
tion rate of cows fed the DSSBM and

SPCSM rations was only moderately
elevated.

One of the cows receiving the DSCSM
ration during the hot weather collapsed
while eating and died almost instantly.
This cow was 7 years old, and 4 days prior
to death had a very high respiration rate,
low levels of hemoglobin and packed
cell volume, and severe hemolysis of
erythrocytes. Necropsy revealed areas of
fatty degeneration of the liver and the
highest level of total gossypol (264 tg per
gram dry liver tissue) found in any cow
on the experiment. Death appeared to be
related to the high level of gossypol in-
take.

The levels of protein fed in this exper-
iment are higher than the 13-15% rec-
ommended for normal herd use. The
presence ofgossypol in plasma and livers
of cows fed high levels of cottonseed
meal (DSCSM and SPCSM rations) indi-
cates that the capacity of the rumen to
detoxify ration gossypol is limited.
Further, the results suggest that gossypol
intoxication is possible in high produc-
ing dairy cows in which most of the high
protein requirement is met by a protein
supplement containing a high level of
free gossypol. Experience suggests that
all protein supplements fed in this exper-
iment are safe when fed at conventional
levels in which total crude protein con-
tent of the ration dry matter is 18% or
less.

TABLE 1. MEAN BODY WEIGHT, RATION INTAKE, AND MILK PRODUCTION AND MILK
FAT PERCENT OF COWS BY RATION GROUPS

Response
DSSBM

Results, by ration

DSCSM

Body weight, lb........................... 1,324 1,298
Ration DM intake/cow/day, lb............. 45.8 49.5
Daily milk production/cow, lb.1

W eeks 1 to 6 ........................... 62.9 65.2
W eeks 7 to 14 .......................... 49.2 44.9

Average, weeks 1 to 14 .................. 55.1 53.5
M ilk fat, pct......... ..................... 3.5 3.5

1Covariance adjusted to take into account initial differences among cows.

TABLE 2. RELATIONSHIP OF RATION FED TO CONCENTRATIONS OF

SELECTED COMPONENTS OF BLOOD AND LIVER

Component Result, by ration
DSSBM DSCSM

SPCSM

1,194
49.3

65.6
54.2
59.1

3.2

SPCSM

Toxic lymphocytes in blood, incidence .... 0.4 0.7 0
Erythrocyte fragility (50% hemolysis)..... 51 .59 0.57
Hemoglobin, g/100 ml blood . . . . . . . . . . . . .  11.3 10.1 10.6
Plasma, bound gossypol, /Lg/ml ............. 0 1.9 1.7
Liver, free gossypol, gg/g dry tissue ........ 03 94 59
Liver, bound gossypol, g/g dry tissue ..... 03 136 80

iBuffered salt concentrations at which 50% of cells lysed, 98th day.
2Samples from 9th week.
3 An interferring compound, not gossypol, gave low apparent levels by method used. Liver

samples from 98th day, all rations.

Auburn University Agricultural Experiment Station12
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What's Happening to Farm Costs
and Expenditures by Farmers?

J. H. YEAGER
Department of Agricultural Economics and Rural Sociology

O NE OF THE MOST PERPLEXING PROB-

LEMS facing farmers in the 1980's is ris-
ing costs. Escalating prices paid for the
many items farmers buy are a part of the
overall inflation complex that prevails in
the economy. The question arises, what
has happened to farm costs and what are
some of the implications?

Changing Structure

The changing structure of agriculture
has made farmers more vulnerable to
risks associated with fluctuations in
prices paid. Over the years there has
been a dramatic decline in the labor in-
puts and fanrm-produced items used in
production. This has been offset by in-
creased use of capital goods, such as fer-
tilizer, machinery, and associated fossil
fuels. Farms have become larger in acre-
age and in volume of business.

In 1950, labor accounted for almost
40% of the value of resources used in
farming; by 1977 it had declined to 14%.
In 1950, capital (machinery, chemicals,
etc.) accounted for 25% of the resources
used in farming; by 1977 it had increased
to 43%. Thus, today's farmers depend on
purchased farm inputs.

The mix of capital inputs purchased in
recent years has also changed. Most capi-
tal goods used on farms in the 1950's are
obsolete today. Until the 1970's there
was rather strong incentive to substitute
capital for labor because of the increase
in wage rates. In more recent years, in-

TABLE 1. FARM PRODUCTION EXPENSES AS A
PROPORTION OF CASH RECEIPTS FROM FARM

MARKETINGS, PER FARM BASIS, UNITED
STATES, SELECTED YEARS

Cash
receipts

Year from farm
marketings
per farm

Dol.
1940 1,320
1945 3,6311950 5,039
1955 6,337
1960 8,643
1965 11,729
1970 17,138
1975 31,879
1976 34,617
1977 39,752
1978 47,477
1979 56,348

Farm
production
expenses

per
farm
Dol.

1,080
2,189
3,445
4,764
6,908

10,026
15,064
27,417
30,362
37,482
42,528
50,844

Expenses as
a proportion
of receipts

Pct.

82
60
68
75
80
85
88
86
88
94
90
90

creases in the cost of fertilizer, land,
chemicals, fossil fuels, and interest rates
have changed incentives to substitute
capital for labor.

The major effects of inflation on the
input side of farming are that input costs
rise and farmers tend to accelerate the
purchases of capital goods. They reason
that prices paid are likely to increase
further. Thus, they buy larger machines
in an attempt to increase efficiency. With
rising land values and costs, there is also
a tendency for lenders to make credit
available even without full utilization of
the resource immediately. With more
debt and increased costs of operation, the
problem of "cash flow" has hit many
farmers.

The Squeeze

The squeeze in fanning today is illus-
trated by the proportion that farm pro-
duction expenses take of cash receipts
from marketings on a per farm basis,
table 1. Until 1976, average per farn pro-
duction expenses took 88% or less of cash
receipts from farm marketings. Since
1976, it has required 90% or more of cash
receipts from farm marketings to cover
production expenses as an average for
the United States.

This growing demand on receipts to
cover costs has provided incentive for
farmers to expand production-to get
larger and to borrow more money. For
other farmers the squeeze has caused
them to consider non-farm sources of in-
come in order to continue to farm or to
give up farming altogether. Since the lat-
ter part of the 1960's, income of farm
operator families per farmn from off-farm
sources has exceeded that from farm
sources.

Since the squeeze has led to expansion
of farm production on individual farms
through added acreage, the demand for
farm land increased. Potential pur-
chasers of farmland by farmers include
those with income from non-farm
sources. In many cases this group can
outbid those with income from farm
sources only. Therefore pressure is
created for farm real estate prices to rise.
Commodity programs and tax policies
also affect this situation.

Differential Expense Increases

Some expenditures by U.S. farmers
have increased considerably more than
others in the past 10 years, table 2. These
figures reflect both the changes in prices
paid for production items as well as
quantities purchased.

The largest percentage increase oc-
curred in interest paid on the non-real
estate farm debt. In 1979, non-real estate
interest paid was more than four times
that of 1969. The next two items of farm
production expenses which were not
greatly different in their percentage in-
creases were the cost of seed and interest
on the farm mortgage debt. Other ex-
penses that increased 200% or more in
the 10-year period were repairs and op-
eration of capital items and livestock
purchased. Included in repairs and oper-
ation of capital items were expenditures
for petroleum fuel and oil used on the
farm which showed a substantial in-
crease.

Among the expense items showing the
smallest increases from 1969 to 1979
were those for lime, taxes on farm prop-
erty, and hired labor.

Since interest costs on non-real estate
and real estate debt were among the
leaders in production expense increases
in the past 10 years, the change in aver-
age farm debt per farm was determined.
As of January 1, 1980, non-real estate
debt per farm in the United States aver-
aged $30,619, compared to $7,178 on
January 1, 1970, according to USDA fig-
ures. Comparable figures for average real
estate debt per farm were $35,567 and
$9,896.

The cost and farmn structure changes
that have occurred over the years and the
farm cost situation faced by famnners today
present a challenge like that never faced
before for top farm financial manage-
ment.

TABLE 2. CHANCE IN FARM PRODUCTION
EXPENSES, UNITED STATES,

1969 To 1979

Item 1969 1979 Change
Mil. Mil. Pct.
dol. dol.

Feed purchased ...... 7,100 17,004 139
Livestock purchased .. 4,225 12,684 200
Seed purchased ...... 871 3,400 290

Lime ................ 103 159 54
Repairs and operation

of capital items ..... 4,507 13,665 203
Hired laboro.......... 4,152 9,239 123

real estate debt ..... 1,434 6,576 359
Interest on

fan mortgage debt . 1,625 6,260 285
Depreciation ......... 6,574 18,954 188
Taxes on fann

property ........... 2,456 4,259 73
Net rent to non-

farm landlords ...... 2,061 5,320 158
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Systems for Controlling
Sicklepod in Soybeans

R. HAROLD WALKER 1, TED WHITWELL,
J. R. HARRIS, and D. L. THURLOW,

Dept. of Agronomy and Soils
J. A. McGUIRE, Dept. of Research

Data Analysis

S ICKLEPOD HAS RAPIDLY moved to the
top of the list of most troublesome weeds
in Alabama row crops, especially in soy-
beans.

Research in Alabama and other South-
eastern States has documented the vari-
ous biological characteristics of sick-
lepod (Cassia obtusifolia L.) that con-
tribute to its competitive ability. At the
same time, its only identifiable weak-
nesses are its intolerance of shade and
slower growth when temperatures drop

'The authors acknowledge the valuable as-
sistance provided by W.B. Webster and V.H.
Calvert II, Tennessee Valley Substation, and
E.L. Carden and F.B. Selman, Gulf Coast
Substation.

below 75'F. Likewise, herbicides have
been identified that provide various de-
grees of selective control in soybeans.

Information from this past research
provided the foundation for research by
Auburn University's Agricultural Exper-
iment Station begun in 1978 to identify
workable systems for controlling
sicklepod in soybeans. Experiments
were conducted at the Tennessee Valley
Substation, Belle Mina, between 1978
and 1980, and at the Gulf Coast Substa-
tion, Fairhope, during 1980.

Essex soybeans were planted the first
week of May during 1978-80 and Lee 74
the last week in June during 1979-80 at
Belle Mina. The same control systems
were used for each planting, thus provid-
ing information on effectiveness with
early season vs. late season plantings.
The three growing seasons over which
the data were collected were all differ-
ent. Growing conditions were fair to
good in 1978, excellent in 1979, and poor
in 1980.

The experiment at Fairhope was
planted the first week of July 1980, with
Ransom soybeans. Treatments were
identical to those at Belle Mina.

Consistent control of sicklepod and
better yields were evident with the more

intensive control systems (treatments 3,
4, 9, 10, and 11 in the table) for both row
spacings. With excellent growing condi-
tions in 1979, however, less weed control
inputs (numbers 1, 2, 7, and 8) provided
good results, indicating the increased
competitiveness of the soybeans.

Where growing conditions were less
than optimum in 1978 and 1980, the less
intensive control systems established
trends toward better performance when
used with the 10-in. row spacing (treat-
ments 1 and 2 vs. 7 and 8). The narrow
rows better compensated for the poorer
soybean growth. Likewise, where no
sicklepod control was applied (treat-
ment 6 vs. 13) soybeans in 10-in. rows
yielded more. Where plots were hand
hoed (5 vs. 12), 10-in. rows influenced
yield less.

Sicklepod control systems are avail-
able that producers can use and get yield
comparable to production from hand
hoeing, but at more economical weed
control costs. Control of sicklepod
should not be confined to chemical
treatments only. Much can be gained by
taking advantage of cultural practices-
such as narrow row spacing-that pro-
duce maximum crop competition with
the weed.

INFLUENCE OF SELECTED CONTROL SYSTEMS ON SICKLEPOD CONTROL AND YIELD OF SOYBEANS

Control systems-treatmentnumber and lb. active/acre

30-in. rows
1. Tolban + Sencor-PPI

(3/4 + 3/8)
2. Lasso + Sencor-PRE

(2 1/2 + 3/8)
3. Lasso + Sencor-PRE

cultivate; Lorox + Butyrac
200-PDS (2 1/2 + 3/8; 1/2 +1/4)

4. Tolban + Vernam-PPI
cultivate; Sencor
PDS (1/2 + 2 1/2; 3/8)

5. Hand hoed check

6. Non-treated check

10-in. rows
7. Tolban + Sencor-PPI

(3/4 + 3/8)
8. Lasso + Sencor-PRE

(2 1/2 + 3/8)
9. Lasso + Sencor-PRE; Toxa-

phene-POT (2 1/2 + 3/8; 3; 3)
10. Tolban-PPI; Toxaphene-POT

(3/4; 3; 3)
11. Lasso-PRE; Toxaphene-POT

(3; 3; 3)

12. Hand hoed check

13. Non-treated check

Planting
dates 1

May
June/July
May
June/July
May
June/July

May
June/July

May
June/July

May
June/July

May
June/July

May
June/July

May
June/July

May
June/July

May
June/July

May
June/July

May
June/July

Belle Mina, 1978
Sicklepod

control
Pct.

23

15

98

:abl- v Soybean
yield
Bu.

30

30

42
-_

Belle Mina. 1979 Belle Mina. 1980
Sicklepod

control
Pct.

66
30
95
20

100
87

Soybean
yield
Bu.

66
24
64
25
62
32

Sicklepod
control

Pct.

3
59
0

82
93

100

Soybean
yield
Bu.

16
7

16
12
28
13

- - 98 62 89 31
- - 95 192 95 13

100 29

0 25
-_-

92

96

98

38

37

33

It-re-

98
60

0
0

80
70

100
56

100
100

65
27

56
17

59
29

60
30

62
31

92
90

3
0

18
81

12
98

92
100

23
11

10
3

21
11

24
11

31
10

Fairhope, 1980
Sicklepod Soybean

control yield
Pct. Bu.

48

56

97

23

24

34

95 32

98

0

59

64

97

34

17

29

28

39

- - - 62 25 - -
- - - 96 9 90 32

35

33

91
100

56
28

41 64
0 26

64
100

98
96

23
7

33
6

94

98

32

35
8 16 - -
9 5 0 25

1Essex soybeans planted first week of May and Lee 74 planted last week in June at Belle Mina. Ransom soybeans planted first week in July at
Fairhope. Soybean seeding rate was same for both row spacings, 130,000 plants/acre.2Low yield due to injury from Sencor post-directed.
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RURAL AREAS have traditionally been
characterized as cleaner, healthier envi-
ronments than more densely populated
locales. Industries were primarily lo-
cated in urban centers, and industrial
wastes have been a major source of both
air and water pollution. As the decen-
tralization of the nation's (and Ala-
bama's) population proceeds, it is fol-
lowed by a corresponding trend toward
rural industrialization and changes in the
rural environment.

Although the most recent wave of in-
dustrial expansion is occurring in a midst
of heightened sensitivity to pollution
and expanded regulatory controls, many
rural places are confronting tradeoffs be-
tween employment opportunities and
some level of environmental deteriora-
tion. This analysis examines survey re-
sults from a 1% random sample of resi-
dents age 18 and over in eight west Ala-
bama counties (Choctaw, Clarke,
Greene, Hale, Marengo, Pickens, Sum-
ter, and Washington). Termed the
Tennessee-Tombigbee corridor, the
area's location along a major new trans-
portation route is expected to bring sig-
nificant growth and industrialization to
some communities.

Personal interviews were conducted
with 926 residents in the eight-county
area, an 85.6% completion rate. The
sample generally reflects population
profiles, but is slightly older, slightly
underrepresents black males, and
slightly overrepresents black females.

EWING
s and Rural Sociology

SUR

LTION

LTION

VEY RESPONSES OF WEST ALABAMA RESIDENTS

Response (nereent)
CharateristiStronglynh-suaretiCharacteristic Strongly Favor Undecided Oppose trongly Chi-square

favor oppose
Item 1: Our natural resources should be used whenever possible to increase economic growth.
All respondents ...... 24.5 51.7 17.7 3.3 2.8
By sex and race

Black males ....... 19.4 54.8 21.0 2.4 2.4
Black females ...... 21.2 50.0 25.9 1.8 1.1
White males ....... 28.9 52.2 9.9 4.7 4.3
White females ..... 26.5 51.6 14.7 3.9 3.2

34.8*
Item 2: Do you favor relaxing environmental standards in order to achieve economic growth?
All respondents ...... 16.3 27.4 33.3 9.6 13.4
By sex and race

Black males ....... 14.5 30.6 38.7 8.1 8.1
Black females ...... 14.1 24.2 53.8 5.1 2.9
White males ....... .22.8 32.3 17.2 7.8 19.8
White females ..... 13.9 25.0 23.9 16.4 20.7

138.2*

Item 3: The destruction of some places of natural beauty is a price we have to pay for the sake of
economic progress.

All respondents ...... 16.4 44.0 16.0 11.7 11.8
By sex and race

Black males ....... 10.5 48.4 19.4 12.1 9.7
Black females ...... 12.6 47.3 23.6 9.7 4.7
White males ........ 22.5 39.0 8.2 10.8 19.5
White females ..... 17.9 42.9 11.4 14.3 13.6

69.8*

Item 4: The government should exercise greater control over the way industries use our natural
resources.

All respondents ...... 28.5 31.2 20.4 6.7 13.2
By sex and race

Black males ....... . 32.5 30.1 24.4 4.9 8.1
Black females ...... 24.6 33.3 34.1 4.0 4.0
White males....... 30.7 33.3 7.4 8.2 20.3
White females..... 28.8 27.8 16.0 8.9 18.5

94.1*

* p < .001

Auburn University Agricultural Experiment Station

The table shows responses to four sur-
vey items relating environmental con-
cern to economic growth. Most residents
favored or strongly favored the idea that
natural resources should be used
whenever possible to increase economic
growth (Item 1).

Item 2 revealed a great deal of indeci-
sion about relaxed environmental stan-
dards. Although 44% favored less strin-
gent requirements, a third were unde-
cided, and 23% opposed a change.
Among subgroups, the majority of black
females were undecided, as were more
than a third of the black males. Most
white males favored relaxed environ-
mental standards, but white females
were almost equally divided over this
issue.

Most respondents thought that the de-
struction of some places of natural beauty
was a price one has to pay for the sake of
economic progress (Item 3). More blacks
were undecided about this item, but
more white respondents opposed the
idea that such losses were inherent in the
economic development process.

The fourth questionnaire item found
most respondents in favor of increased
regulation of industrial natural resource
use. More blacks were undecided here.
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