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Perforiru ce of Selecledl Apple Rooistocks in A labama
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Photo shows 10 years of winter burning 0I.) compared with the
control (r.
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Light in the Corn Field
C. t. SCARSBROOK, Deportment of Agronomy and Soils

B D. DOSS, F.oio,,i Si I St-lx For~ Ci, USDA, ARS

FIG. 1. Light measurements at ground level and at 2, 4, and 6
ft. heights showed differences in amount of light penetrating
canopies of Funk's G-5945 (left) and Funk's G-5757 (right) corn.
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HOMEMAKER RESPO
N. W. MARTIN' A. B. PRATT- and J. E. DUNK

Department of Agricultural Economics and Ruro
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ARE SICKLEPOD (coffeeweed), tall
morningglory, and prickly sida problem
weeds in your fields? Were they prob-
lems 5 or 10 years ago? If not, what has
happened to cause them to become
problems?

Shifts in weed population may be
caused by changes in soil pH, planting
dates, or use of herbicides. If we are to
obtain effective and efficient weed con-
trol we need to know as much as possible
about the weed itself and how these fac-
tors affect its growth.

Competition between weed and crop
species is often critical during the seed-
ling stage. Generally, the most rapidly
established species will crowd out or
seriously delay other species. Root growth
rate is critical in the establishment of one
species and the failure of another. How-
ever, little attention has been given to
the factors which may affect seedling root
growth of crops or weeds. To understand
root growth better, experiments were
conducted to determine the influence of
soil pH, soil temperature, and trifluralin
(Treflan) rates on seedling root growth
of three weed species that have become
problems in summer annual crops in the
Southeast.

Sicklepod, tall morningglory, and
prickly sida were grown on Norfolk
sandy loam soil at pH 5.1, 5.5, and 6.5.
Root growth of each species was some-
what less at lower soil pH values, Figure
1. The detrimental effect of low pH was
greater for sicklepod than for tall morn-
ingglory or prickly sida. However, roots
of these three weed species are more
tolerant of low soil pH when compared
with roots of sensitive crops such as cot-
ton, thus giving the weeds a competitive
advantage when liming is neglected.

Length of
primory root,

60 -
m m.

FIG. 1. Influence of soil pH on root elon--

gation of three weed species.

The same three weed species were also
grown in Dothan loamy sand at con-
trolled soil temperatures of 64 0 F, 77 0 F,
90 0 F, and 1020F. The optimum tem-
perature for root growth of these weeds
was found to be approximately 900 F,
which is similar to that for cotton, Fig-
ure 2. At this temperature cotton roots
grew much faster than any of the weeds
studied. However, when roots were
grown at temperatures similar to those
that exist when cotton is usually planted
(64 0 -77oF), root growth of all species
studied was similar. When seedling com-
petition is considered, early planting of
cotton in cool soils would appear to favor
these weed species. However, for a crop
such as corn, which is more tolerant of
cool soils, early planting might be an ef-
fective means of reducing competition
from these weeds.

FIG. 2. Influence of soil temperature on
root elongation of cotton and three weed
species.

Trifluralin was mixed in Dothan loamy
sand at rates of 0.0, 0.2, 0.4, and 1.0
p.p.m. Roots of sicklepod and prickly sida
were remarkably tolerant of trifluralin.

FIG. 3. Influence of trifluralin on root
elongation of three weed species.

However, tall morningglory root growth
was reduced by each rate of trifluralin
studied, Figure 3. This tolerance of
sicklepod and prickly sida may in part
account for their increasing in fields
where trifluralin is used. However, in-
creases of tall morningglory must be ex-
plained by something other than tol-
erance. Tall morningglory apparently sur-
vives by escaping contact with the herb-
icide. Although several methods of es-
cape are possible, the most probable is
germination and emergence from below
the treated zone in the soil. Trifluralin
is generally incorporated to a depth of 2
to 3 in. and tall morningglory will emerge
from as deep as 7 in.

At a time when the use of pesticides
is under attack, more information is
needed on the weeds themselves and
how various control measures affect
them. Hopefully, we will find a weak-
ness in the weed and devise a control
method to most effectively exploit that
weakness.

What Makes Weeds Grow?
DAVID H. TEEM, C. S. HOVELAND, and GALE A. BUCHANAN

Department of Agronomy and Soils
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Herbicide
Antidotes

for
Crop Protection
GALE A. BUCHANAN, ROBERT D.

MCLAUGHLIN, and GEORGE WARD

Decpartment of Agronomy and Soits
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Antidotes protect crop plants against dam-
age from herbicides while the chemical weed
killers knock down pesky weeds.
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and

Sources
J H. YEAGER

Dept. of Agr'icultural

Economics and Rural

Sociology
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DETERMINING
LIGNIN CONTENT

of SERICEA

E. D. DONNELLY and JOHN 1. WEAR

Dept. or' Agr'onomy and Soils

Stems of common U.) and Interstate (r.) provide vivid contrast, but these stem diff~rences
may not reflect lignin content differences.
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ALABAMA is" currently engaged in the
largest park facilities development pro-
gram in the State's history.

Eleven major parks and numerous
smaller recreational facilities are being
constructed. The total investment is pro-
jected to exceed $60 million during the
period 1970-75.

Researchers in the Department of Ag-
ricultural Economics and Rural Sociology
are studying economic effects of the con-
struction program. Questions being stud-
ied include: Once a construction contract
is awarded how much of the money is
spent in Alabama? How many new jobs
are created? What kinds of jobs are
they? Where do the new workers come
from? What types of materials and serv-
ices are purchased? Where are they pur-
chased? When these and other questions
are answered, the total "economic im-
pact" occurring in various counties as a
result of park facilities development can
be measured.

One park project being studied at Au-
burn to help answer these questions is
the Lake Guntersville State Park, located
in Marshall County near Guntersville. To
date, the Alabama Department of Con-
servation and Natural Resources has
awarded contracts totaling $7.3 million
for the primary construction phase which
commenced in 1970. These contracts are
about 75% complete. When additional
contracts are awarded for the secondary

construction phase, total projected cost
of the park will be nearly $12 million.

Ten primary contracting firms and at
least 36 subcontracting firms have been
employed in the construction of the 'ark
thus far. Although complete information
is not yet available, business firms in at
least 16 counties have provided construc-
tion materials and services for the proj-I
ect. Over $2.3 million worth of materials
have been purchased. Only about 12%
of these materials (by value) have been
purchased from firms outside of Alabama.
Jefferson County firms have provided ..
26% of the materials, Figure 1. Butler
and Marshall County firms have each
provided 15% of the construction ma-
terials, followed by Madison (9%) and
Morgan (8%).

Construction workers from at least 21
counties have been employed at the job
site to date, Figure 2. Over 260,000 man-
hours, or about 173 man-years, of em- Gross wages paid as of

ployment has been created at the job site$ 5 0 $500 ir

alone. This total does not include thous-
ands of hours of work performed by man- FIG. 2. Distribution by counties
agers, engineers, architects, bookkeepers, earned by workers constructing La
and secretaries employed by firms under tersville State Park.

EFFECTS of RECREATIONAL INVESTMENTS
on AREA EMPLOYMENT and INCOME

FIG. 1. Distribution by counties of material
purchases used in construction of Lake
Guntersville State Park.

G. R. GARDNER, Dept. of Agricultural Economics and Rural Sociology

contract for the project. More than half
(56%) of the man-hours created by the
park's construction has been high-paying
skilled jobs, such as plumbers, stone-
masons, carpenters, and electricians.
Such workers typically have earned $5

or more per hour. Unskilled workers, pri-
marily laborers, have accounted for about
40% of the employment and have earned

about $2.50 per hour. Semiskilled work-
ers such as truck drivers, blasters, and
welders have accounted for only about
4% of the job-site employment; they have
usually earned about $3.75 per hour.

Gross wages paid thus far for work
performed at the job site total more than
$1.1 million. Of the 21 counties sharing

this payroll, Marshall County workers
have earned the largest share (42% or
$435,126). Workers in the adjoining
counties of Etowah (18% or $191,234),

Madison (9.6% or $100,540), DeKalb
(6% or $62,446), and Cullman (4.3%
or $44,912) have also earned large por-
tions of the construction payroll.

The total economic impact caused by
construction of the park cannot be meas-
ured until the project is complete. How-
ever, the widespread and immediate im-
pact on wages and sales in the area can
already be seen. When the recreational

complex becomes operational, about 50
permanent and 200 seasonal jobs will be
created. Wages earned and spent by
these workers will in turn become income
for other individuals and businesses in
the area. The continuing economic im-
pact, after completion of the park, will
come from expenditures by visitors to
the park. The nature and magnitude of
these expenditures will be determined

after the park becomes operational. Park
expenditures for goods and services, as
well as direct expenditures by visitors,
will increase gross incomes throughout
the area. Thus, the total increases in the
area's income and employment will be
many times greater than the State's orig-
inal $12 million investment.
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Nutritive Value of Pelted Coastal Bermudlagrass Hay
LARGELY DETERMINED BY

STAGE OF MATURITY,
LESS AFFECTED BY

METHOD OF CURING

V I. BR~OWVN, Lo~c, C-0.1u Ptan, Sijb 10110(

W. B. ANTHONY, Departmenti of Animal and Dairy Scces
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BEEF CATTLE
In the ALABAMA
BLACK BELT

E. F. KLINNER and

SIDNEY C. BELL

Dept. of Agricultural Economics

and Rural Sociology

H ow MUCH income can be expected
from representative farms in the Black
Belt when varying quantities of open
land are utilized by beef production?

This question was the major one con-
sidered in a study of beef cattle in the
Black Belt area by the Department of
Agricultural Economics and Rural So-
ciology. Three resource situations were
considered - (1) a large farm with size
and composition patterned after the open
land found on the average farm in the
area, (2) a small farm with size and
composition determined by the average
of all farms whose open land acreage
was smaller than the large farm, (3) a
part-time farm with size and land com-
position limited only by the amount of
labor the operator could provide when
he was not working at a full-time, off-
farm job.

Linear programming was used to ob-
tain least cost combinations of feedstuffs
for livestock and to select optimum com-
binations of enterprises. Combinations of
enterprises to maximize income were de-
termined with land equity levels of 50,
75, and 100% for both large and small
farms. When using the equity levels,
land was valued at $200 per acre and
charged at a rate of 6%. Cotton, corn,
and soybeans were the only row crops
considered. The livestock systems con-
sisted of sow-pig, cow-calf, and stocker
enterprises. Only beef enterprises were
considered for the part-time farm.

Labor for the large farm was limited
to the operator and six full-time hired
men. The small farm operator was re-
stricted to his own labor and that of two
full-time hired men. The part-time op-
erator provided 939 or 1,034 hours
yearly depending on his use of vacation
time.

TABLE 1. THREE

REASONS FOR RAIS
267 BEEF FARN

AREA OF AL,

Reason

Land suitability ---
Personal preference-
Family influence ...
Less labor

requirements
Part-time farming
Returns on

investment ......
Less risk
Net income ........
Availability of

roughage ........
Other reasons ......

Farmers gave bot
jective factors as rea
cattle business, Tab

The large acreage
acres of open land c
suitable for row cro
ble for pasture onl
ment was 57 acres.
zation when all feas
considered yielded
$62,646, and $65,i
levels of 50, 75, an(
Table 2. When beef
100% of open lan
equity level, return
$18,604, respectivel

MOST IMPORTANT The small acreage study farm had 812
ING BEEF CATTLE, acres of open land consisting of 280
MS, BLACK BELT acres suitable for row crops and 32 acres

M 1969 usable for pasture only. The cotton allot-

1st 2nd 3rd ment was 19 acres. The optimum organi-

Pct. Pct. Pct. zation when all feasible enterprises were

19 13 3 considered produced returns of $27,115,
18 10 0 $28,040, and $28,965 for land equity
15 3 0 levels of 50, 75, and 100%, respectively,

Table 2. When beef systems utilized 25,
12 28 23 50, and 100% of open land at the 100%

9 3 10 land equity level, returns were $23,346,

9 7 20 $20,650, and $12,342, respectively.
6 3 7 The part-time farm yielded optimum

returns of $2,328. By using his off-farm
0 6 20 vacation time for farm labor, the part-
9 12 7 time farmer could increase returns to

$8,268.
Under the price and yield levels used

h economic and sub- in this study, beef systems were not com-
isons for being in the petitive with cotton, soybeans, and hogs
)le 1. when all enterprises competed equally
study farm had 952 for available resources. As beef systems

onsisting of 854 acres used increasing proportions of open land,
ps and 98 acres usa- the large and small farms yielded de-
y. The cotton allot- creasing returns.
The optimum organi- Stockers were more profitable on
ible enterprises were large, small, and part-time farms than
returns of $59,828, was the cow-calf system. Since the cow-
469 for land equity calf enterprises were high users of open
d 100%, respectively, land, the requirement in each organiza-
systems used 50 and tion of large and small farms to utilize

d at the 100% land all open land caused cow-calf enterprises
s were $45,121 and to enter some solutions that they would
ly. not have entered without this provision.

TABLE 2. SUMMARY OF ORGANIZATION OF LARGE AND SMALL ACREAGE FARMS

Organization

Optimum income
Cotton (acres)
Soybeans (acres)-

and land)
50% land equity
75% land equity
100%

Optimum income, 25% beef
Cotton (acres)
Soybeans (acres)
Cows (number)
Stockers (number)
Sows (number)
Return (to operator's labor, management,

and land)
Optimum income, 50% beef

Cotton (acres)
Soybeans (acres) .....................
Cows (number)
Stockers (number)
Sows (number)
Return (to operator's labor, management,

a n d lan d ) .. . . . . . . . . . . . . . . . . . . . . . . .

Optimum income, 100% beef
Cows (number)
Stockers (number)
Return (to operator's labor, management,

a n d la n d ) . . . . . . . . . . . . . . . . . . . . . . . . .

Large farm Small farm

57
785
288

$59,823
$62,646
$65,469

(Solution
infeasible

with labor
restriction)

57
359
208
772
142

$45,121

457
1,325

$18,604

$27,115
$28,040
$28,965

19
187

7
305

70

$23,346

19
117

13
513
47

$20,650

34
1,036

$12,342

14

19
241
140

-- - -- - -



IT BECAME a common practice in some
poultry areas to inject broiler and com-
mercial layer chicks with HVT-infected
turkey blood as a preventative against
Marek's disease because of the delay in
licensing of commercial vaccine.

Scientists in the United States and
Europe had shown that HVT (a herpes
virus of turkeys) when injected into
1-day-old chicks reduced Marek's dis-
ease (MD) significantly. When commer-
cial vaccines became available, they re-
placed turkey blood in some areas, es-
pecially for replacement stock. However,
turkey blood was still widely used for
broilers in Alabama during this period.

Initially some thought vaccination of
broilers would not be economical. How-
ever, it soon became apparent that vac-
cination with turkey blood reduced
broiler condemnation losses and that as
little as 1% reduction at a cost of 0.60
per dose was economically feasible. Com-
mercial tissue culture vaccines soon be-
came competitive because it was found
that less than a full dose (1:4 to 1:6
dilutions) gave good results and the po-
tential use of MD vaccination was many
times greater for broilers than for re-
placement stock.

Research goalsl of the authors were to
make an inexpensive tissue culture vac-
cine for the broiler industry of Ala-
bama and to evaluate the effective-
ness of it as well as other vaccines and
turkey blood for the prevention of MD
and tumor formation in broilers. When
commercial vaccine became available,
vaccine production research was discon-
tinued but studies on application and
evaluation of vaccination were intensified.

Prior to the practice of vaccination,
condemnation for Marek's disease (tu-
mors) was higher in Alabama than in
any of the 10 leading broiler states. The

1 Supported in part by a grant from Ala-
bama Poultry Industry Association.

severity of the problem in Alabama by
the winter of 1971 is illustrated in Ta-
ble 1. A small but increasing percentage
of Alabama broilers were injected with
commercial vaccine or turkey blood from
June through September 1971. Increas-
ingly more were vaccinated each month
until more than 80% were vaccinated by
January 1972. From September 1971
through August 1972 more than 75% of
the vaccinated broiler chicks received
tiIl-CX k bnl d -- n d d-';Tr i hi i d

LU..y LJ/UUU , anU U

cept for 2 months, A

TABLE 2. EFFECT O1
VACCINES AND T

BROILER CO

Lots Birds

No.
11 __

202 __
15_

342--

No.
169,850 Con

3,018,020 Con
222,029 Con

5,548,989 Tur

TABLE 3. CONDEMNATION OF BROILERS
VACCINATED WITH COMMERCIAL VACCINE

(DILUTED 1:4 TO 1:6) PER DOSE,
REARED IN A HICH MD-ExPOSURE

AREA

Lots Birds

No.
40--
16-

217-
200-

Vac. k sTotal

No.
207,915 Comm. No. 1 1.95 3.27

75,915 Comm. No. 2 2.44 4.23
1,256,270 Comm. No. 3 1.27 2.82
1,057.894 Comm. No. 4 2.72 4.02

Lrigu L i JCriIu ex- mercial Vaccine 4, Table 2, appeared in-
labama had the low- ferior to the other three. Vaccine 3, Ta-

F THREE COMMERCIAL ble 2, performed best in a high exposure
URKEY BLOOD ON area. Periodic titering of commercial vac-

)NDEMNATION vines revealed that although all were well

Leu tal above the minimum potency requirement
Vac. kosis Total (1,000 pfu's/dose), one averaged higher

titers than the other three. Generally,
m. No. 2 .37 .98 condemnation for Marek's was lower fol-

nm. No. 3 .49 1.07 lowing vaccination with citrated turkey
nm. No. 4 1.77 2.66 blood than with 500-750 pfu's (1:6 to
key blood .29 1.35 1:4 dilutions) of commercial vaccine, but

VACCINATION with HVT
Helps Prevent MAREK'S DISEASE
S. A. EDGAR and Y. CHO, Department of Poultry Science

est condemnation of the 10 top broiler
producing states. The decrease in total
condemnation each month was largely
because of reduced Marek's tumors with
essentially no change in condemnation
for other causes. However, total condem-
nation for 3 months in the winter of
1971-72 was above 3%. This was be-
cause vaccination contamination prob-
lems until corrected caused increased
deaths, stunting, and condemnation.

Data presented in Tables 2 and 3 rep-
resent condemnations of chicks placed
in three areas at the same time having
been vaccinated with one of four com-
mercial vaccines or turkey blood. Com-

TABLE 1. BROILER CONDEMNATION BEFORE AND AFTER MD VACCINATION

Chickens Before vaccination Chickens After vaccination
Month slaughtered processed Condemned in 1970-71 processed Condemned in 1971-72

(millions) Marek's Total (millions) Marek's Total

Sept.-
Oct.
Nov.
Dec._
Jan.
Feb._
Mar.
Apr.
May
June
July
Aug.

No.
28.3
29.2
23.6
25.9
25.9
25.5
29.8
29.0
28.5
31.6
31.8
34.1

Pet.
2.86
3.08
3.83
4.27
4.92
5.17
5.14
4.71
3.75
2.92
2.00
1.42

Pct.
4.41
4.67
5.49
6.18
6.98
7.11
6.99
6.52
5.42
4.50
3.66
3.10

No.
32.0
31.2
2.7.9
30.0
29.0
28.6
31.9
31.3
35.3
36.4
33.3
38.2

Pct.
1.18
0.84
0.78
0.88
0.96
0.90
0.68
0.62
0.47
0.52
0.45
0.483

Pct.
3.00
2.742.87
3.26
3.42
3.22
2.95
2.62
2.34
2.41
2.50
2.59

' Compiled from: Poultry Slaughter, Sept. 1970-Aug. 1972, Crop Reporting Board, SRS,
USDA.

the risk of accidental contamination was
greater than with commercial vaccine.

Investigations of problems related to
MD vaccination revealed: (1) vaccine
contamination by air-borne microbes in
chick-processing rooms during a working
day, (2) microbial contaminated ma-
terials (distilled water, diluents, syringes,
and bottles), (3) HVT vaccine suffered
little loss in potency during 1 hour in
tryptose phosphate broth, Ringer's or
buffered saline but significant loss in the
last two by 2 hours, and (4) varying de-
grees of MD exposure at different loca-
tions in the field. In addition to reduced
condemnation, vaccination resulted in
improved livability, growth, vigor, feed
conversion, pigmentation, grade, and pro-
cessing. Vaccination with turkey blood
was accomplished for 0.32 to 0.50 per
chick and with diluted commercial vac-
cine (mostly 1:6 to 1:4 dilution or 350-
750 pfu's) for 0.6 to 1 per chick. If
condemnation was the sole benefit from
vaccination, which was not the case, it
had to be reduced by 1% at no more
than 0.60 per dose to be economically
feasible. Thus the return on investment
during the study period was profitable.

During the 12 months, Table 1, after
vaccination was commenced, it is esti-
mated that vaccination cost less than
$1% million and reduced condemnation
by 12 million birds valued at $6 million
or a net return of $41/2 million.
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