


DIRECTOR'S COMMENTS

AS WE PLAN for the future in agriculture, we must consider the
past and especially the turbulent 1973. Some observations that
appear to be particularly germane to Alabama and its Agricultural
Experiment Station System are as follows:

(1) Nationwide there is increased concern for production of
farm and forest products. Products
are needed to meet the needs of our
country, where cne farmer provides
for himself and 50 others. Also, some
products are needed for export in or-
der to gain a favorable balance of
trade. Because Alabama and her sister
Southeastern States provide the great-
est potential anywhere in the Nation
for expanded production, there is in-
creased responsibility on this Agricul-
tural Experiment Station for research
in production and marketing of farm
and forest products. Today the need
for modern agricultural research fa-
cilities is more important than when
I discussed it in this column a year
ago. The conditional bond money approved by the Alabama Leg-
islature and Governor Wallace was most timely and it is imperative
that this money be made available as soon as possible.

R. DENNIS ROUSE

(2) The energy crunch throughout the Nation and excessive
pressures on the environment in heavily populated and industrial
portions of the Nation make development of Alabama’s other na-
tural resources even more attractive. This means more jobs for
people, and larger local markets for food and forest products, but
it also places greater pressure on the environment, and makes de-
mand for services associated with the good life — good water, waste
management systems, utilities, and recreational facilities — even
greater. The popular term “Rural Development” takes on new
emphasis for the Experiment Station. It is a national policy to
make rural living more attractive. The passage by Congress of
Public Law 92-419, known as the Rural Development Act of 1972,
administered through the U.S. Department of Agriculture, indi-
cates Congressional support of the policy. Although USDA agencies
will carry out most legislation for this Act, responsibilities for a
pilot research and Extension program have been delegated to the
Land Grant Colleges of 1862.

(8) Population pressures and urban sprawl — residential hous-
ing, commercial and industrial developments —have taken much
good agricultural land out of production. To prevent harmful de-
mands being placed on remaining agricultural areas, land use plan-
ning must be initiated. It is anticipated that Congress will pass a
law dealing with this in 1974. Most of us object to this idea, especi-
ally in sparsely populated parts of the Nation, including most of
Alabama, but it is becoming increasingly evident that farmers need
protection of land use planning as they plan for the future.

In summary, the Alabama Agricultural Experiment Station is
planning a research program not only directed toward solving
problems of production, marketing, and processing products of farm
and forest for consumers, but also providing research information
that is needed for sound rural development and land use planning
that will ensure the continued productivity of an abundance of
agricultural products and at the same time provide guides for bet-
ter living in rural as well as urban Alabama.

E. Wayne McCoy, associate professor
of Agricultural Economics and Rural So-
ciology. Dr. McCoy is a native of Sparks,
Nevada and earned the B.S. and M.S.
degrees from the Univer-
sity of Nevada. He earned
the Ph.D. from the Uni-
versity of Tennessee in
1966. His principal field
of specialization was agri-
cultural economics. His
undergraduate major was
general agriculture with a
minor in agricultural economics. His
graduate major was in agricultural eco-
nomics with a minor in statistics. His
major areas at Auburn are econometrics
and resource economics.

Dr. McCoy teaches undergraduate and
graduate level courses at Auburn and is
currently doing research work on econo-
metrics and rural development including
recreation and aquaculture. A story on
a phase of his research program is fea-
tured on page 3.

Before coming to Auburn in 1967 Dr.
McCoy was an assistant professor at
Arkansas State College. Since coming to
Auburn Dr. McCoy has authored num-
erous research publications and articles.
He is a member of Phi Kappa Phi and
Alpha Zeta, honor societies.
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ON THE COVER: Marinas such as this are
being seen more and more in Alabama. See
story on recreation research, page 3.
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More marinas as at left and camping sites,
right, are coming into prominence in Ala-
bama as a result of increased research on
outdoor recreation.

OUTDOOR RECREATION interests virtu-
ally everyone. Until recently, however,
outdoor recreation was primarily a priv-
ate concern. So long as America was
predominately rural, open space was fully
available. People swam and fished in the
creek, hunted in the woods, and played
ball in a pasture or vacant lot. With in-
creased urbanization and the loss of open
space, provision of outdoor recreation
services became a concern to govern-
mental and other agencies. Recognition
of this trend led to the creation of the
Bureau of Outdoor Recreation, which
coincided with a federal grant program
to assist state and local governments in
providing outdoor recreation opportuni-
ties.

In order to establish and maintain eli-
gibility for federal grant funds, each state
is required to prepare and update a com-
prehensive outdoor recreational plan.
The Department of Agricultural Eco-
nomics and Rural Sociology at Auburn
University Agricultural Experiment Sta-
tion under contract with the Alabama
Department Of Conservation and Na-
tural Resources has prepared and up-
dated the plan. In 1967, the first update
of the plan was completed under the
direction of J. H. Blackstone. This plan
outlined Alabama’s responsibility in out-
door recreation. Subsequently, 17 spe-
cialized studies on outdoor recreation in
Alabama have been completed. A sum-
mary of the 1970 recreation plan is
available in every library within the
State. Research must be done continu-
ously, however, because the situation
changes in a dynamic fashion.

The changing nature of recreational
research can be demonstrated by the im-
pact of energy shortages on recreational
activities. Sales of motor homes, which

CAMPING, OUTDOOR RECREATION and PARKS
as RELATED to EVERYDAY LIVING

E. W. McCOY, and C. L. VANLANDINGHAM

Department of Agricultural Economics and Rural Sociology

represented a growth industry, plum-
meted after the advent of gas shortages.
Recreational participation is extremely
volatile since the range of activities is
large and choices can be made almost in-
stantaneously.

Camping research financed by univer-
sity funds has been in progress for many
years. Publications are available indicat-
ing the costs of providing camping fa-
cilities and factors to consider in locating
a campground. Studies of camper mo-
tivations and expenditures are presently
underway. Study of additional recrea-
tional facilities including golf courses,
marinas, and recreational use of forest
lands are also in progress. Each of these
studies is designed to enhance recrea-
tional enjoyment by providing informa-
tion for the improvement of recreational
facilities.

A long-term project measuring the im-
pact of large scale investments in rec-
reational facilities is also underway. Pre-
liminary studies indicate that investments
in one area of Alabama result in in-
creased income in many areas of the
State. Further study may indicate that
the returns from recreation exceed those
of small industry in terms of jobs and
income to the local area.

Recreational research, like much of
social science study, deals with the “hu-
man factor,” a consideration which com-
plicates the process. However, in recrea-
tion research, which is partially designed
to plan for the future, such subjective
information as people’s goals and values
cannot be ignored. For example, is the
present value placed on outdoor recrea-

tion likely to be altered and if so, what
socioeconomic and societal factors will
have influence? The most productive ap-
proach in recreational research involves
multidisciplinary studies. For example,
agricultural economists who are inter-
ested in costs and returns collaborate
with rural sociologists who consider so-
cial and demographic factors. Such a
blending of the expertise of several dis-
ciplines produces more useful research
findings.

The end product of any research
should be solutions to the problem that
instigated the study. While all outdoor
recreation problems are not solved and
many may require a shift in priorities,
tangible results are presently available.
After languishing for many years, there
has been an extensive building program
going on in the State parks of Alabama.
Several new or completely renovated
parks have been opened to the public
during the last few years, including Gulf
Shores, Camden, DeSoto, Cheaha, Oak
Mountain, Joe Wheeler, Lake Gunters-
ville, and others. Many local govern-
ments have upgraded recreational facili-
ties in their jurisdictions. The Federal
Government is increasing the number of
recreational sites around reservoirs and
within the National Forests. The State
is moving to increase the availability of
hunting and fishing areas within the
State.

The research at Auburn is directly re-
lated to the increase of recreational fa-
cilities in the State. As income and leis-
ure time continue to increase, so shall
demand for outdoor recreational needs.
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Chemical Regulators Affect
Growth and Fruiting
of Apple Trees

W. ALFRED DOZIER, JR., Dept. of Horticulture
E. L. MAYTON and WALLACE GRIFFEY, Piedmont Substation

A_ MAJOR PROBLEM encountered in apple production in
Alabama is excessive vegetative growth on young trees. The
problem with this condition is that it makes trees slow to
come into fruit production. If vegetative growth could be
suppressed and flower bud formation induced, the trees
would be easier to manage and there would be both earlier
and heavier fruiting.

Chemical Regulators Tried

Possible use of chemical regulators to control growth and
alter fruiting characteristics of apple trees has received con-
siderable attention in recent years. One of the most prom-
ising of these regulators is alar (succenic acid 2, 2-dimethyl-
hydrazide). It has given interesting results in recent year
Auburn University Agricultural Experiment Station tests at
the Piedmont Substation, Camp Hill.

Foliar spray of alar was applied at rates of 2,000, and 4,000
p-p-m., 21 days after petal fall, to 7-year-old ‘Wellspur’ Red
Delicious apple trees in 1971 and 1972. Comparable trees
were left untreated for comparison. Two trees were used for
each treatment plot, and each treatment rate was repeated
six times.

Five shoots per tree were measured and tagged 1 day be-
fore treatment. (Shoots of equal length were tagged for each
comparison.) The shoots were measured 2, 4, 6, and 15
weeks after treatment to determine how alar affected fruit
quality and repeat bloom.

Alar spray was found to affect several aspects of apple

4

growth and development. In addition to affecting vegetative
growth, it also resulted in differences in repeat bloom, fruit
quality, and apple yield.

Growth Affected

Vegetative growth was suppressed by both the 2,000 and
4,000 p.p.m. alar treatments in 1971. In 1972, however, the
chemical treatment had little effect because of a rain that
occurred approximately 30 minutes after the spray was ap-
plied, as shown by the following data:

Shoot growth after 15 weeks

T
R 1971 1972
Untreated 55.8 cm. 56.4 cm.
000 ppii-alarls g (S el 25.2 cm. 49.3 cm.
4,000 p.p.m. alar 18.7 cm. 43.3 cm.

The reduction in vegetative growth resulted from alar sup-
pressing cell elongation in the internode region of the shoot.
As shown by observation, treated shoots had as many leaves as
non-treated, but the leaves were closer together following
alar spraying. Since the alar treated trees had the same num-
ber of leaves, they probably had about the same photosyn-
thetic capacity as non-treated ones.

Quality Factors Influenced
Spraying with alar (both 2,000 and 4,000 p.p.m.) in-
creased fruit firmness, decreased the percentage of soluble
solids, and reduced size of apples. It had little effect on the
percentage of red surface color of the apples, however, as
evidenced by data in the table.

The increased fruit firmness and reduced soluble solids in-
dicated that fruit ripening was delayed by alar spraying. If
the treated apples were left on the tree long enough to reach
the same maturity as non-treated fruit, then the percentage
of red surface color would have been increased.

Blooming, Yield Increased

A higher proportion of fruit spurs bloomed in spring fol-
lowing alar treatments than on non-treated trees. The per-
centage of %-in. or longer spurs that bloomed in spring aver-
aged 23.1 for non-treated, as compared with 82.9 and 86.5%,
respectively, for 2,000 and 4,000 p.p.m. alar. Apples per
100 fruiting spurs %2 in. or longer were counted after the June
drop. The average was 90.3 and 89.3 for the alar treated
(2,000 and 4,000 p.p.m.) trees, but only 29.0 on non-treated.
Thus, the number of apples per 100 fruiting spurs closely
paralleled the percentage of spurs blooming. These findings
indicate that alar’s effect on fruit set is a reflection of its in-
fluence on repeat bloom.

After the June drop, fruit was thinned by hand to space
the apples about 4 to 6 in. apart on alar treated trees. Non-
treated trees did not need to be thinned. Both the 2,000 and
4,000 p.p.m. alar treatments increased fruit yield. Amount
harvested averaged 54.8 lb. from non-treated trees and 68.8
and 80.5 Ib. each for the 2,000 and 4,000 p.p.m. treatment
rates.




REPRODUCTIVE PROBLEMS cause serious losses in dairy
herds. It is common in many herds to cull about 10% of the
cows and heifers annually because they fail to reproduce. It
is possible to induce lactation without pregnancy by injec-
tions of progesterone and estrogen. This is often desirable in
animals that have been highly productive or heifers that show
promise of being outstanding producers.

Normal udder development and milk secretion depend
largely on an adequate supply and proper balance of hor-
mones, mainly estrogen, progesterone, prolactin, and soma-
trophin (growth hormone). It has been known for many
years that lactation may be induced in non-pregnant cattle
by a schedule of low level estrogen-progesterone injections
over a period of 6 to 9 months. However, this prolonged
procedure is not practical for use by dairymen.

At Auburn University Agricultural Experiment Station two
hormone treatment schedules were used to concentrate the
dosages of estrogen and progesterone, in order to bring non-
pregnant cows and heifers into milk production during an
academic quarter. The purpose was to provide students in
“Physiology of Lactation” with an effective example of hor-
mone induction of lactation. In schedule one, Estrogen —
(Repositol diethylstilbesterol — DES) — 75 mg. per week for
4 weeks, was injected subcutaneously in 3 equal doses of 25
mg., 3 days of each week. During the 5th week DES level
was doubled to trigger initiation of lactation. Progesterone
(repositol form) — 750 mg. per week for 4 weeks, was in-
jected in 3 equal doses of 250 mg., 3 days of each week.
This hormone was not injected the 5th week.

In schedule two, twice daily injections were made for a
7-day period. Each injection consisted of:

1. Estrogen — 30 mg. (60 mg./day).

2. Progesterone — 75 mg. (150 mg./day).

The hormones used were of the repositol form and injec-
tions were made subcutaneously. The estrogen hormone used
for most animals was diethylstilbesterol (DES). However
another estrogenic compound, estradiol, is effective and has
been used successfully.

As the udders developed and showed evidence of milk
secretion, milking was started. Under Schedule I this usually
was during the 6th week after injections were initiated. Under
Schedule IT milking usually was commenced about 14 days
after the first injections.

Unlike natural lactation, the level of milk flow was very
low initially, but increased slowly to a peak within 4-6 weeks
after milking was started.

LevELs OF MLk PropucTioN OF TYPICAL ANIMALS
UNpDER THE Two TREATMENT SCHEDULES

Milk produced (1b.)

Days in

S Ao Re T il Total Av./day Pr(gli:)c;‘tgital?iOS
Schedule I. Injections through 5 weeks.
219 6 305 11,248 SR SRR
AT 3 305 10,700 Sk JEAm LS
320 25 107 4,182 39 9,790
493 8 153 7,680 50 12,600°
Schedule II. Injections through 7 days.
327 2, 133 3,942 30 7,290
508 13 305 16,450° il e

llgontinued milking 5 additional months at an average level of

2 Av. of 5 previous lactations for cow 493 was 19,812 Ib. milk,
305-day basis.

® Av. of 9 previous lactations for cow 508 was 19,037 lb. milk,
305-day basis.

The data in the table show levels of milk production of
typical animals under the two treatments.

Results of these treatments and similar studies at other
stations have shown that:

1. About 60-70% of the treated animals can be brought
into milk.

2. Heifers are more responsive than cows.

3. Level of production may be in the range of 50-70% of
that of a normal lactation. Under these short-term treatments
there is not adequate time for full development of the udder.

4. Milk composition of treated animals is normal.

5. The treatment does not solve reproductive problems,
though some problem animals may conceive and reproduce
after treatment.

6. Estradiol apparently is as effective as DES for initiating
lactation. Thus, since the use of DES is banned by FDA,
estradiol may be used, since blood and urine levels of estro-
gen drop to normal in 10-20 days after completing injections.
Thus there appears to be no human health hazard involved
in using milk of treated animals.

Precautions and recommendations:

1. Treat only open, non-lactating animals.

2. Treat only healthy cows that have no apparent infec-
tions.

8. Separate treated animals from the rest of the herd until
after treatment is completed.

The cow shown (top) had lactation initiated April, 1973, us_ing
schedule Il. The photo was taken in June, 1973. The heifer
shown (bottom) had lactation initiated in the summer of 1972,
using schedule I. The photograph was taken one year after initia-
tion.
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Healthy deer, like the
eight-point buck shown
in this picture, are greatly
dependent on the variety
and abundance of year-
round food supplies. In
this study, Japanese hon-
eysuckle’s value as a
food source for deer in
pine forests is investi-
gated.

Honeysuckle As A Year-Round
Food For White-Tailed Deer

In Southern Pine Plantations

M. KEITH CAUSEY and JOHN SHELTON
Department of Zoology-Entomology

THERE HAS BEEN increasing concern in
recent years that the even-aged planted
pine stands of the “South’s Third Forest”
will not produce the variety and abun-
dance of food plants necessary to sustain
an abundance of different wildlife species
on a year-round basis. It is generally
acknowledged that as the diversity of the
forest is decreased, the diversity of ani-
mal life inhabiting the forest also will
decrease. This does not preclude the
existence of considerable numbers of any
given species in even-aged monocultures.
White-tailed deer are adaptable to many
environmental conditions and may do
well in areas intensively managed for
pine pulpwood and sawtimber. However,
the availability of adequate food re-
sources in pure pine stands of certain
ages and at certain times of the year may
be critical even for deer.

Japanese honeysuckle grows well in
pine forests of Alabama and is one of the
most important plants in the diet of
southern white-tailed deer. It is an ever-
green with leaves that remain nutritious
throughout the year. Honeysuckle is also
eaten by rabbits, turkeys, quail and other
species of wildlife.
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Wildlife researchers at Auburn Uni-
versity recently investigated the value of
honeysuckle as a year-round food re-
source for white-tailed deer in a planted
pine habitat. The study area in Talla-
dega County was intensively managed
for pine pulpwood and sawtimber and
contained a minimum of mast producing

hardwoods.

Honeysuckle occurred naturally in the
understory of the area studied and cov-
ered approximately 44% of the forest
floor. This plant was by far the most
important food item in the year-round
diet of the deer. Of the total volume of
woody browse consumed by deer, honey-
suckle amounted to 55% in the spring,
54% in the summer, 83% in the fall, and
70% in the winter.

This particular area supported a white-
tailed deer per 7.3 acres of land. Over
350 deer killed on this area during the
study period were examined to determine
their external physical condition and
antler development. Female deer were
collected and checked for reproductive
rates based upon the number of embry-
os per adult female. The volume of
data collected indicated the deer were
being maintained in good physical con-
dition and reproducing at an excellent
rate. Antler development of the male
deer was comparable to that of deer
from other areas of Alabama.

The availability and utilization of Jap-
anese honeysuckle was considered the
prime reason for the high population and
general well being of white-tailed deer
in this forest which was managed pri-
marily for pine. The importance of
grasses and other herbaceous plants in
numerous openings on the study area
undoubtedly contributed significantly to
the carrying capacity of the area.

Honeysuckle is a shade tolerant species
and grows well under pine stands. It has
long been cited for its wildlife value and
can be planted and propagated under a
variety of forest conditions. Honeysuckle
can become a nuisance under certain
conditions, but it can be controlled with
silvicultural techniques such as pre-
scribed burning. Honeysuckle has the
potential for greatly increasing the carry-
ing capacity of pine stands for deer and
many other species of wildlife.

SeasoNAL Foops AMouNTING TO 2 OR MORE PErR CENT OF THE YEAR-Rounp DIET OF 33
WaiTE-TAILED DEER COLLECTED FROM THE ALABAMA ARMY AMMUNITION PLANT,
CHILDERSBURG, ALABAMA, BETWEEN OctoBER 31, 1970 AND MarcH 27, 1972

Pood e Spring Summer Fall ‘Winter ‘Zslefig;tzid
Occ. Vol. Oce. Vol. Occ. Vol. Oce. Vol. Oce. Vol
Peot: "Pet: “Pot,. Pet.. Pet." Pt FPel- i Fet: ‘Bl Pet

Japanese honeysuckle
(leaves, stems)___________________ 100.0 39.9 100.0 23.4 100.0 59.1 100.0 52.7 100.0 49.4
Blackberry (leaves, stems)._.100.0 7.5 40.0 26 643 1.0 500 3.7 60.6 29
Flowering dogwood (leaves).. ____ 20,0 02 0205000 T8I R0
Greenbriar (leaves, stems)_.___. 500 2.3 600 46 214 11 400+ 84 273 52
Winged sumac (seed)._______ . _ 85721 40,0 64 273! 29
Oaki(acomsiiotat it - 20.0° 1:8: 2286 8.5 300 "1i8 1 152 746
Crab-apple (fruit). . __ 14.3 5.8 6.10-24
Wild blackcherry (fruit) .. ____ 40:05 71260 . 5l 61 1.9
Muscadine (fruit).._____________ ___ 40.0 11.2 g L 1 R T ) i 2 T4 R
Grasses 1000- 98 800 32 857 8.0 90.0 69 879 50
Mushroomisi s =" 0 =0 950 °°8.3 800 76 714 240 40000121 576 39

The remaining 18.29% of the year-round diet o

ing less than 29% of the total yearly volume.

=~

the deer was furnished by plants averag-



MOST CONSUMERS take for granted the
many food items on supermarket shelves.
Many of these items were not in exis-
tence 10 years ago. However, in the past
several months, when some items disap-
peared and food prices showed substan-
tial increases, consumers became more
concerned.

Consumers have a real stake in a pro-
ductive and prosperous agriculture. In
the latter part of 1973, and even today,
questions are being raised about the ca-
pacity of American agriculture to pro-
duce enough to meet both domestic
needs and the export market. The re-
sponse that producers make to new
prices, costs, and shortages, and a new
government program will tell the story.

Increased Production

The U.S. system of agricultural pro-
duction has been the most fantastic in
the world. It has provided an abundance
of food and fiber at reasonable costs.
Since 1967, farm output has increased
11%. Based on 1972 data, the produc-
tion of cotton lint and cottonseed in-
creased 81%, oil crops 29%, and sugar
crops 39%. Yet increases in food grains
and vegetables were only 1% each, and
dairy products 2%.

As has been generally true over the
years, increases in total production were

HOW CONSUMERS have BENEFITED
from INCREASED PRODUCTION

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

achieved with fewer acres of cropland
harvested. In 1950 there were 345 mil-
lion acres of crops harvested compared
with only 296 million acres in 1972. In
1972, about 1 acre of land per person
was used to supply domestic needs while
2 acres were required in 1950. The
higher production per acre in American
agriculture is a major achievement. Ap-
plications of scientific and technological
advancements, that in a large measure
came from research and educational ef-
forts, were responsible for yield advance-
ments.

Improved Efficiency

Associated with increased yields per
acre and per unit of livestock has been
the growing efficiency in agriculture. In
other words, output per unit of labor,
fertilizer, seed, feed, etc. has increased.
According to the USDA index of farm
production per hour, there has been a
48% and a 43% increase in productivity
for dairying and poultry, respectively,
since 1967. The index of farm produc-
tion per man hour increased since 1967
for all catagories, with the smallest in-
creases in vegetables, fruits and nuts,
and tobacco.

Changes in production, farm, and re-
tail prices of broilers for Alabama during
the past several years are indicated in the
table. Production has expanded despite

BroiLErs: PropucTION, PRICE, AND GRoss INCOME

Year Number Price Gross Retail Per capita
produced* received® income* price? consumption®

Thous. birds Cents/lb.  Thous. dol.  Cents/lb. Lb.

13,114 27.0 9,560 59.5 8.7

57,764 24.5 43,872 574 13.8

176,654 16.2 91,577 42.7 23.4

285,077 14.3 138,604 39.0 29.5

376,112 12.2 160,600 40.8 37.3

384,347 12.6 169,497 41.0 37.2

399,274 13.1 188,298 40.9 39.5

* Alabama.
2U.S. average for frying chickens.
2U.S. broiler consumption.

the decline in prices received for the
product. Efficiencies in' production were
responsible in a large measure for the
expansion of production at lower prices.
The consumer benefited from the gains
in efficiency of production.

When farm productivity grew sharply
in the 1950’s, food was plentiful and
some products, particularly grains, were
in surplus. In no other country but the
U.S. have consumers been able to buy
their food with less than 16% of their
disposable income.

Consumers have also had great variety
in selection of various food forms, sizes,
shapes, and degree of preparedness.
Again, increased production and the in-
genuity of processing, packaging, and
merchandizing together with the appli-
cation of science and technology made
all of this possible.

American consumers are also able to
exercise their choices for various food
items over many more months of the
year than was possible at one time. Im-
provement in harvesting time, packaging,
transportation, and storage have ex-
tended the traditional season for food.

Exports Grow

With growing demands for feed grains
and food on the part of foreign nations,
exports increased in the 1960’s. The U.S.
then spent beyond her means overseas
and realignment of currencies resulted in
devaluation of the dollar. Through in-
creases in agricultural exports in recent
years further devaluation was avoided.
Foreign made products would be consid-
erably more expensive if further deval-
uation had occurred.

With the changes and events of recent
months, agricultural producers and agri-
business firms find themselves in a new
ball game. Unstable agricultural prices,
changes in the structure of markets and
trade, shortages in energy and certain
other inputs, as well as inflationary pres-
sures will cause continued consumer con-
cern about food.



SOME ECOLOGISTS CONSIDER the use of
fertilizer N (nitrogen) to be a threat to
water quality and human health. They
associate the nitrate occurring in many
water sources with the ten-fold increase
in use of fertilizer N during the past 20
years in the United States. Farmers, how-
ever, see fertilizer N as essential to eco-
nomic crop production.

Nitrate in ground water is not a new
problem. Streams and wells in the
prairie and semi-arid regions often have
high nitrate contents. The fertile soils
of these regions have released abundant
nitrate since first cultivated. Nitrate be-
comes concentrated in ground water by
evaporation of soil moisture and limited
rainfall or irrigation. In the Southeast,
however, soils of low organic matter
contents release little N and a humid
climate provides great dilution of nitrate
in ground water.

Crops seldom utilize all of the fertil-
izer N applied. Actively growing sod
crops are most efficient, but recovery of
applied N by row crops frequently is
only about 50%. Since plant roots do not
permeate all of the soil pore space con-
taining fertilizer N, some N is inaccessi-
ble. Nitrogen in the soil solution moves
into or out of zones of root absorption.
In addition, gaseous losses of N may ac-
company changes in chemical forms of
fertilizer N in the soil. Some fertilizer
N will wash off cropland, but research
shows extreme conditions are required
for appreciable loss. Most fertilizer N is
so soluble that it dissolves and enters the
soil readily with water. Losses of organic
N by soil erosion have been historically
more significant than wash-off of fertil-
izer N. Trends begun in the 1930’s
toward concentrating intensive cultiva-
tion on level land and maintaining slop-
ing land in pasture or forest are reducing
erosion losses.

Experiments were begun in 1969 to
determine the rate and extent of nitrate
leaching in both cropped and bare soil.
Field plots were established on a level
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area of Lucedale sandy loam in Coastal
bermudagrass at the Foundation Seed
Stocks Farm at Thorsby, Alabama. One
set of plots was irrigated as needed for
maximum growth, a second set was not

MOVEMENT OF NITRATE IN LUCEDALE
Sanpy Loam ANDpD ReEcoveRry orF N
APPLIED AS SopruM NITRATE TO
COASTAL BERMUDAGRASS

Zone of Rainfall Rec(c;;/ery

irrigated, and a third set was irrigated
but kept without plant growth by use of
herbicide. Sodium nitrate (NaNOj) was
applied on all plots in March at 1,200 1b.
N per acre. While this is several times
the rate that would be used in practice,
it facilitated measurement of nitrate
movement and uptake. Hay was har-
vested four times during the season and
total N removed was determined. Soil
in each plot was sampled initially and at
intervals during the spring, summer, and
winter, using a hydraulic coring machine
to provide soil samples to a depth of 8
ft. for analysis. Ammonium, nitrate, and
organic N were determined in 6-in. sec-
tions of soil to 3 ft. depth, then in 12-in.
sections to 8 ft.

Results in the table show nitrate to be
relatively stable in this situation. There
was no evidence of tie-up of added N in
organic forms in soils. About 40% of the
applied N was removed in forage and
most of the residual N was accounted
for as nitrate within the soil profile.
Zones of nitrate concentration moved
progressively deeper (see figure) with
rainfall and irrigation, averaging about

Bate nrirtlra;:t.e irri?,rla]l(tlion applied 1 in. per inch of water. Even with
N this single excessive application and after
In. In. Pct. nearly a year with 62 in. of water,
Coastal, no irrigation the nitrate had not left the profile or
6-12 45 entered the ground water. The down-
6-12 9.5 7 ward movement of nitrate in soil without
éi:ég %g% ég plants. followed the.same pattern as n.i-
410 trate in cropped soil. Crop uptake did
not slow the downward movement; it
only reduced the amount of nitrate avail-
5.9 able to move. With continued leaching
%g% 28 this subsoil nitrate would ultimately en-
490 41 ter the ground water. In practice, how-
62.1 5 ever, the farmer regulates the N applica-
tion rate and time to match the need for
59 N by the growing crop. Except in unu-
17.2 sual situations, there is little surplus N
26.3 in cropland and it seldom constitutes a
42.0 £ pollution problem.
Lb./A
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o g e [ i i
ief e / - F T~ L Feb. 13,'70
18- v R - o g N :
24'_/ r / r / § \ B \
30f -/ Sy T Chese
6 il - vl AR
. April 29 . June 4 . July 8 - Sept. 9 .
B | | | /
Soil depth, in.

The graphs show movement of NaNO:; (sodium nitrate) in the soil.

The area inside the

graph shows the amount of nitrate from fertilizer N at different soil depths.



TII\EE DINITROANILINE type herbicides
— benefin, trifluralin, and nitralin — are
used for weed control in peanuts. Bene-
fin is used in the Southeastern States and
trifluralin in the Texas-Oklahoma peanut
growing area. Nitralin is labeled for pea-
nut use, but is used less extensively in
both regions.

New Materials Evaluated

Several new dinitroaniline herbicides
are now available and under test. In a
series of experiments beginning in 1971
at the Wiregrass Substation, these new
materials were compared with the pres-
ently used dinitroaniline types. The ex-
peuments were done on a Dothan sandy
loam soil, with the herbicides listed be-
low:

f1£(717(1i§ ¢ ?Igl"r'lleon Manufacturer
Balan Benefin Elanco
Planavin  Nitralin Shell
Amex 820 Dibutalin  Amchem
Cobex Dinitramine U.S. Borax
Basalin Fluchloralin Basf-Wyandotte
Tolban Profluralin CIBA-Geigy
Treflan Trifluralin  Elanco

_______ AC 92390 American Cyanamid

Predominant weeds present in the test
area were crabgrass, Florida pusley, and
Florida beggarweed. Florunner peanuts
were planted in plots six rows wide and
20 ft. long. Herbicides were applied
both preemergence and incorporated with
a power driven rotary hoe. Comparisons
were made with peanuts cultivated and
hand hoed as necessary to control weeds.

Herbicides were applied in 16-19 gal.
of water per acre. A tractor-mounted
compressed air sprayer was used and it
delivered spray at pressure of 30 p.s.i.

Dinitroaniline Type Herbicides
Rbout Equal for Peanut Weed Control

GALE A. BUCHANAN, ROBERT D. McLAUGHLIN, and GEORGE WARD

Department of Agronomy and Soils

JAMES S. BANNON and HENRY IVEY, Wiregrass Substation

Preplant Incorporated Best

Preplant and incorporated applications
of each herbicide gave essentially com-
plete control of grass weeds as indicated
by late season ratings, Figure 1. Similar
rates applied as a preemergence applica-
tion gave erratic grass control, and were
always less effective than pre-plant in-
corporated applications.

Control of broadleaf weeds was gen-
erally poorer than grass weed control
with either preemergence or preplant in-
corporated treatments, Figure 2. Again,
preplant incorporated applications were
superior to conventional treatments.
However, broadleaf weed control was
still marginal. For the most part, broad-
leaf weed control ratings reflect control
of Florida pusley and little control of
Florida beggarweed.

Herbicides Prove Safe

None of the treatments described
caused any noticeable injury to foliage
of peanuts. Safety of the rates tested
was also reflected in the peanut yields
recorded in the table. Higher rates of
several of the herbicides, such as tri-
fluralin and nitralin, reduced yields.

Based on the results obtained at these

rates of application, there does not ap-
pear to be major differences in weed con-
trol among the dinitroaniline herbicides.
Furthermore, peanuts appear to have suf-
ficient tolerance to allow use of these
types of herbicides.

- YieLp or Peanurs TREATED WITH
Vmovs DintrroaniLiNng Herpicipes,
Gommzp witH CULTIVATED
| Hozn Pmm-xs ,

Yxel& /acre by
years

1971 1972
s 1b
4670 2400

~ 4,570 2,390

‘ N1tralm, 0.75 Ih.m.,.ﬁ. 4,520 2,730
,Contmlw..,,..«m.....,.m 4,360 2,390
720 2,330
. 70 1,830

Bmxtramme, 05 lb._m 39230 1740

Control 2.180

1,830

Fluchloralin, 032‘5 b.. 2910
 Control ..
~ Profluralin, 0. ’75 h o

Contpod . = 9570
 Trifluralin, 0. 75 b




Some 125,000 forest fires
such as this occur in the
U.S. each year damaging
millions of acres of forest
land.

PEOPLE WHO START FOREST FIRES

J. E. DUNKELBERGER

Department of Agricultural Economics and Rural Sociology

F OREST FIRES burn millions of acres in
the United States each year. Of the esti-
mated 125,000 forest fires that occur
annually, about 90% are caused by man
as a result of either incendiarism or
accident. The Southeastern region has
more than half (65%) of the incendiary
forest fires in the Nation.

A study was begun in 1972 to review
official fire reports for all fires occurring
in the National Forests of Alabama,
Georgia, Louisiana, Mississippi, South
Carolina, and Tennessee from 1960
through 1971. Visits were made to each
state where the case reports for forest
fires occurring during this 12-year period
were reviewed. Available information
describing the nature of the case and
characteristics of offenders were ex-
tracted.

Although a large number of incendiary
fires had occurred in this six-state area
during the study period, investigators
were able to trace relatively few to spe-
cific offenders. Only 49 incendiary fire
reports existed which provided sufficient
information about the person or persons
involved. By comparison the offenders in
the majority of accidental cases were
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identified and case reports available. For
purposes of comparison, a sample of 53
accidental cases also were reviewed. The
information reported here involves these
two types of cases — incendiary and ac-
cidental — and the people involved in
each.

Accidental cases were found to result
primarily from two activities — debris
burning (40%) and land-clearing (34%)
— which got out of control and spread
onto National Forest Lands. Use of al-
coholic beverages entered in some way
as a factor in 41% of the incendiary
cases.

It was found that accidental fires were
almost always the result of a single in-
dividual’s action, but incendiary fires in-
volved a single individual in only 35%
of the cases. Incendiary cases usually
involved a group action.

Race and sex. Persons involved in
both types of fires were almost always
white males. Only six offenders were
black. Moreover, only 18 offenders were
women, and they were primarily involved
in accidental fires.

Age. Persons involved in incendiary

fires were much younger than those in
accidental fires. More than three-fourths
of those involved in incendiary fires were
less than 40 years old, and half of these
were less than 20. Also, more than
three-fourths of the accidental offenders
were 40 years old or older with almost
half of these 65 or older.

Marital status. Incendiary offenders
were usually single, whereas accidental
offenders were usually married. Wid-
owed, divorced, or separated persons
were involved about equally in both
types of fires.

Education. Involvement in forest fires
was associated with a lack of education.
More than 80% of the accidental offend-
ers had completed fewer than 8 years of
schooling compared to 65% of the in-
cendiary. Only four fires involved per-
sons with education beyond high school.

Residence. Almost two-thirds of the
offenders were rural people. Of the five
who lived in cities, four were involved
in accidental fires. Persons from small
towns were implicated in incendiary fires
almost twice as often as accidental fires.

Employment. On the basis of informa-
tion available for about half of the cases
it was found that the majority of offend-
ers were employed full-time at the time
of the fire. Less than 20% were unem-
ployed.

A high proportion of accidental fires
involved farmers and farm and forest
workers. More than half the incendiary
fires were associated with unskilled, non-
farm laborers in manufacturing and con-
struction.

Record and reputation. Less than 4%
of the accidental and only 20% of the
incendiary offenders had a previous po-
lice record. There was no evidence of a
history of law violations.

The investigating fire officers provided
two other evaluations of the offender.
These consisted of a good, questionable,
or bad rating of their financial and social
reputations. Financial ratings showed
that one-third of both the incendiary and
accidental offenders were rated in each
category. This same pattern occurred
for the incendiary offenders’ social rating,
but the opposite was true of accidental
offenders with 85% given a good social
reputation rating,

These findings indicate that most per-
sons involved in forest fires are farm
workers or those small town residents
living near forest areas. Preventative ed-
ucation must be directed to such people
as farmers, farm workers, and forestry
employees, with perhaps less emphasis
on programs geared for urban and bet-
ter educated audiences.



VIRUS DISEASES are among the most
serious problems encountered in the pro-
duction of southernpeas in Alabama.
Most varieties grown in the State are
susceptible to damage by virus diseases.
Certain varieties grown in commercial
production areas are so severely dam-
aged that they can no longer be grown
successfully.

Breeding for virus resistance has been
a major objective of our southernpea
breeding program. The breeding effort
in progress has benefited greatly from
the cooperation in the past between the
Department of Horticulture! and the De-
partment of Botany and Microbiology.?
The following information from that re-
search provided basic preliminary back-
ground on which the breeding program
was built. It was found that most south-
ernpea varieties grown in the State are
susceptible to at least three viruses: the
cowpea strain of bean yellow mosaic
(BYMV), cowpea chlorotic mottle
(CCMV), and cucumber mosaic virus
(CMV). The most damaging virus was
found to be BYMV. The best sources of
resistance to the three viruses were pro-
cured from the plant introduction collec-
tion maintained at the Regional Plant
Introduction Station, Experiment, Geor-
gia. Inoculation and screening techniques
were developed for use in studying the
inheritance of resistance and for screen-
ing progenies in the breeding program.
Inheritance studies indicated that resis-
tance to BYMV and CCMYV is controlled
by single recessive genes which result in
a high level of resistance. Early studies
of inheritance of resistance to CMV in-
dicated that resistance was controlled by
dominant genes. Selection criteria based
on symptom expression were established
as a practical means of screening for re-
sistant selections in the breeding process.

Knowledge of the mode of inheritance
of resistance greatly enhances the virus
resistance breeding program. Since sin-
gle genes are involved breeding is sim-
plified. The backcross breeding method
is being used to transfer resistance from
resistant plants with few desirable char-
acteristics to more desirable commercial
varieties. First priority is being placed
on the development of a BYMV resistant
Knuckle Purple Hull, since this seems to
be a most desirable variety for fresh
market and is severely damaged by
BYMV. Other varieties to which virus
resistance is being transferred are Mis-

*Dr. J. D. Norton (succeeding Dr. S. T.
Jones, deceased) and Graduate Research
Assistants B. D. Reeder and K. M. Rogers.

?Dr. R. T. Gudauskas and Graduate Re-
search Assistant A. N. Harrison.

Producing virus resistent
Knuckle Purple Hull peas
is a top priority, because
of their desirability as a
fresh market vegetable.
The photograph shows
Knuckle Purple Hulls in
an immature stage (left)
more mature (center),
and mature, as a virus
resistent Knuckle Purple
Hull variety should look
when research work is
completed.

Breeding Southernpeas For
Resistance to Virus Disease

O. L. CHAMBLISS

Department of Horticulture

sissippi Silver (brown crowder type),
Princess Anne (blackeye type), and
breeding line Ala. 562.3-1-2 (cream
type). Although Mississippi Silver was
susceptible to BYMV and CCMV when
inoculated by our technique, it is re-
ported to be tolerant to some viruses.
Additional resistance to BYMV and
CCMYV should make it a most valuable
multiple virus resistant variety. A new
purple hull variety, Mississippi Purple,
has the same potential since it has the
same disease resistance as Mississippi
Silver. Although its pod color and shape
are different from Knuckle Purple Hull,
it is available for the fresh market until
a virus resistant Knuckle Purple Hull is
developed.

The breeamng program was initiated
by crossing resistant introductions with
commercial varieties. Resistant selections
from segregating generations were made
in screening tests, conducted in a con-
trolled environment growth chamber.
Seedlings were inoculated 7 days after
planting by rubbing abrasive-dusted pri-
mary leaves with inoculum from freshly
ground infected leaves. These inoculated
seedlings were examined for virus symp-
toms 14-21 days after inoculation. Among
the seedlings inoculated in a segregating

population, resistant plants were evident
by having no visible symptoms. Symp-
toms on susceptible plants ranged from
light to severe mottling. Resistant selec-
tions were made among seedlings with
no visible symptoms. Resistant plants
were backcrossed to recurrent, commer-
cial parents and new selections made in
the next segregating generation to begin
the next backcross cycle. These back-
crosses have been made and are cur-
rently being advanced to the next gen-
eration which will be screened for segre-
gating resistant plants. The next back-
cross and screening cycle should produce
virus resistant selections approaching the
commercial parent type. In addition to
transferring virus resistance to commer-
cial varieties by the backcross program,
new types have been selected in the
early stages of the backcross program.
Some of these are productive and appear
to be valuable.

After meeting the more immediate
need for fresh market varieties with
BYMV resistance, breeding efforts in the
future will be directed toward develop-
ing new varieties with resistance to
BYMV, CCMV, CMV and other viruses
which have become serious southernpea
virus diseases in Alabama.
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The Auburn University Herbarium:
A Record of the Plants of Alabama

JOHN D. FREEMAN, Department of Botany and Microbiology

AUBUBN’S HERBARIGM, a col x\ omof pressed and dried
plants, is a multipuxpose Facilityft it
in many branches of agricultuya
what kinds of plants’can be A
as such it furnishes basie infgrmy

ing, forestry aagement, / landseapiy

An herharium s be ¢ ," P& { of histeri
cal documents represen 5] -’,,.- u f just a mu
plants Habitat notes— g label fop-€ach plant
spec1men prov1de clues to thg k purpental’ requirgments
of various species. Likewise, log: 1 \collection data ge-
companying these specimens ma \ D|¢letermine ranges
of occurrence, relative abundance «\ lates/of intygduc-
tion and spread of certain weeds sowatlyas \owering times
and fruiting times for attrac’cl e w m , nahv edible
plants. Eco ical 1mpac es 0\ 1 #ally; required to Pre-

cede any h.\ I jor -). ptlon of the matura
/ th# inven ory "o lant ife

environment, ‘; “ b /

available in a
The main valwe—o{%& her 111
entific study that-it-#presents

ing the most “\u al 7

bilities of the ’,‘ Q '.L;-%f‘ (
‘ cur must @::

’ m st bv*his Yest

the collectig feg ¢ scienti-
fic collect1 stituiion: make col-
lections av able to 2/ ed perso nerlve and pub-
lish information fr e collections; augment the
collections to incref%e their usefulness \.;\ ted principle
of curatorship is/he idea that any co]le ons 3 a-,\‘ form the
basis of a pu hished scientific study automatically become
public doma / (/and that whoever possesses them is ethically
bound to i tain them in such a way that any responsible
scientist wio wishes to examine them may do so. Thus, the
scientific / alue of herbarium specimens tends to increase
with pgsage of time as more and more information is ex-
tracted /from them.

Growth of the Auburn University Herbarium (designated
AUA in scientific literature) has been by purchase of collec-
tions, donations, exchange of specimens, and personal col-
lections by staff and students. The E. F. Andrews Collection,
which forms the nucleus of the present AUA herbarium, was
purchased during the 1950’s and is historically important for
two reasons: (1) Miss Andrews was author of a botany
textbook published in 1911, and (2) her herbarium contained
many specimens (about 1,000) collected by A. W. Chapman,
author in 1897 of one of the earliest regional floras of the
southern United States.

Before pressed and dried specimens are incorporated into
the herbarium, they pass through a series of preparatory
steps: (1) typed or printed labels are prepared stating
where, when, by whom and under what environmental con-
ditions the plant was collected; (2) the plant specimen and
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.. ot ential for sci-
’,' -‘. -

its label are glued, taped, sewed or otherwise attached to
11% in. X 16% in. sheets of high-quality heavy rag paper; (3)
finished specimens are fumigated to prevent destruction by
insect pests; and (4) the accession is entered in herbarium
records. Ultimately such specimens must be filed in fireproof
cases according to some orderly retrieval system for future
use. Specimens at AUA are filed alphabetically according to
their scientific classification as to family, genus, and species
and can thus be found as easily as a name in an index. Speci-
mens of the same species are arranged according to the lo-
cality of collection by state and county.

Growth of the Auburn Herbarium during the past 5 years
is summarized below:

Specimens mounted

Year and shelved

1969 . 3,357

1970 8,787

1971 3,640

1H8 7 I O 2,100

1973 A 1,420

Total A\DY 4,954

Cumulative through 19684} / 1,300

Present holdings /) ! 25,554
Although the increase ‘\W\ above may
appear substantial, thi ﬁ‘*‘\ s ¢ small consid-
ering the enrollment, v and geographi-

cal location ofgA uburn \ ¥ ver51ty collec-
tions in the UnitedhStatds el Wotlios # a million speci-
i forbipidngs? more than 5,000,000,

mens, and some
gcimens are added each
relatively short time that
erbarium at Auburn is
ges of hasic ihformation

rebuilding has been
rapidly becoming one of
about the plant Tife <of Alak

Probab m arty herbarium,
wheth . t £l plant speci-
mens. ¢ pptopriaté reference
literature “angd—a haerial, that accurate
identifications v “expert identifications

( ectors, the insti-
tution prov dmg Ltha per.f 2 anly ceives duplicates
ifled jas/ remunera When \this
service is requestec e plic or other 1nd1vxdual de-
partments withd Ty er ’.‘: y, every effort is made to an-
swer the-Téquest-as~q{)gesture toward good public relations.
The primary concefi\of cyfator and staff is that a sample
receu?ed be adequ tel|\for the identity to be determined; it
shoyld cemsist of flowdps, ffuits, stems with leaves, and habi-
tat data;—if-atall possil

Continued expansion|\gf the Auburn University Herbarium
is expected. New oppaffunities for public service and basic
research will occur as AUA continues to acquire documenta-
tion of the flora of Aldbama and the Southeastern United
States.



IRRIGATION . . . ORGANIC MATTER . . . FERTILIZER
Necessary Inputs for High Yield of Watermelons

W. A. JOHNSON, Department of Horticulture

C. E. EVANS, Department of Agronomy and Soils

IRRIGATION, ORGANIC MATTER, AND FERTILIZER are triple in-
puts that combine to give high watermelon yields in Ala-
bama. Each input alone increases production, but all three
together gave highest yield in Auburn University Agricultural
Experiment Station research on deep sandy soil low in or-
ganic matter. Marketable yield went as high as 685 cwt.
per acre.

Rates of Fertilizer, Organic Tested

The research evaluated different rates of fertilizer and or-
ganic matter, both with and without irrigation. Rates of fer-
tilizer used were none, 24-18-23, 48-35-46, and 72-53-69 lb.
of N-P-K per acre. The organic matter used was either 6
tons of animal manure or 6 tons of green vetch per acre,
applied in combination with medium and high rates of fer-
tilizer. A 12-ton animal manure rate was tried with the high
fertilizer rate. Irrigation consisted of 1 in. of water per week
during the growing season when rainfall was deficient.

Watermelon seed were planted in hills 7.5 ft. apart in
9-ft. rows. Two plants per hill were left at thinning. Three
weeks before planting, a 3-ft. row band was fumigated with
a broadcast application of ethyline dibromide for rootknot
nematode control. One-third of N and half of P and K were
applied in the row before planting. This application rate was
repeated as a side application 3 to 4 weeks after planting.
Remaining N was put on when vines began to run.

Rainfall was sufficient the first study year and there was
little or no response to irrigation. The second year was dry
during the first 2 months of the growing period and yields
were highly responsive to irrigation. Marketable yields shown
by the graph are averages for the 2 years.

Yield data are given as marketable melons, according to

size ranges. The 20- to 29-lb. size is the most popular for
the retail grocery trade, while the 30 to 39 and 40 to 49
weights are generally handled by roadside markets and other
outlets.

Fertilizer Proves Essential

Value of fertilizer was established conclusively. There was
no marketable yield where no fertilizers were applied.

Without organic materials added, increasing rates of fer-
tilizer gave a consistent increase in total marketable yield
and in yield of 20- to 29-Ib. size melons. This was true both
with and without irrigation.

The high rate of fertilizer without organic or irrigation re-
sulted in high production of melons of 30- to 39-lb. size —
about three times as many as from lower rates of N, P, and K.

Organic Matter Boosts Yield

Adding 6 tons of green vetch or 6 tons of animal manure

eatly increased yields at the medium fertilizer rate (48 Ib.
N, 35 1b. P, and 46 1b. K). The two organic sources gave
about equal yield increases without irrigation, but with irri-
gation manure boosted yield more than vetch.

Going from medium to high fertilizer rate showed no yield
advantage when the 6 tons of organic matter was used. A
12-ton manure rate was tried, but it gave no higher yields
than were made following application of 6 tons.

Irrigation gave a consistent increase in yield with each fer-
tilizer and organic treatment, as shown by 2-year averages
recorded in the graph. A combination treatment of com-
mercial fertilizer and animal manure, with irrigation, pro-

duced highest yields.
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FACTORS ASSOCIATED with SUCCESS of
CONTRACT BROILER GROWERS in ALABAMA

R. N. BREWER, Department of Poultry Science

MORRIS WHITE, Department of Agricultural Economics and Rural Sociology

TH.E BROILER INDUSTRY SErves as an ex-
ample of the success that may be
achieved when a relatively young and
growing industry continuously strives to
solve its own problems and remains rel-
atively free of government assistance.
Information presented here is a portion
of the results obtained from one industry-
supported effort to make improvements.

Performance records indicated that
some broiler growers were consistently
more successful while others consistently
were less successful with the broiler en-
terprise. Industry representatives coop-
erated in an effort to determine the fac-
tors contributing to this situation and to
determine corrections that might be
made. This effort involved obtaining de-
tailed information from 167 broiler grow-
ers and 5 contracting firms. Ninety-one
of the growers were among those who
were successful (Group A), and 76
were among the less successful growers

(Group B).

Information obtained included per-
sonal characteristics and attitudes of the
growers, physical facilities used, and
management practices followed in the
growing operation.

These data revealed that the median
age of the growers in Group A was 10
years above the Group B growers. How-
ever, growers in Group A had fewer
years of formal education. A smaller
proportion of both husbands and wives
in Group A had off-farm jobs, and those
who did work away from the farm
worked fewer days at their non-farm
jobs. More of the growers in Group A
grew crops and livestock for sale. Al-
though these enterprises did require
time, most of it was spent on the farm
and, consequently, growers were not
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completely separated from the broiler
operation for an extended period.

During the on-farm inspection the in-
terviewer evaluated and ranked a num-
ber of items generally associated with a
successful operator. Although the pro-
portion that received a rating of “Excel-
lent” was fairly low on some items for
both groups of growers, the proportion
that received the excellent rating was
much higher on all items for growers in
Group A. The proportion that received
a “Good” rating was not significantly dif-
ferent between the two groups of grow-
ers. However, no grower in Group A re-
ceived a “Poor” rating on any item that
was rated. This information, recorded
in the table, shows that the state of re-
pair of buildings and equipment and the
general appearance of a farmstead was
associated with a successful broiler en-
terprise.

A majority of the growers in both
groups felt that growing broilers pro-
vided an opportunity for them to do the
kind of things they did best. But the
proportion of Group A growers who felt
they had little or no chance to do what

they could do best was only about half
that for growers in Group B who ex-
pressed this feeling. Memberships in
farm organizations were more prevalent
among Group A members and they at-
tended more meetings of the organiza-
tions during the past year, although at-
tendance at meetings of this type was
poor for growers in both categories.

Generally, growers agreed that serv-
icemen were well trained. Growers in
Group A disagreed less often with the
servicemen’s suggestions, but when there
was disagreement they were most likely
to cooperate with what servicemen sug-
gested than were the Group B growers.

Growers in both catagories who ex-
pressed a preference for contracts that
provided for reasonable price guarantees
plus performance bonus for doing a su-
perior job had the best performance rec-
ords. Eighty-four per cent of the Group
A growers and 61% of the Group B
growers expressed a preference for this
type contract. ,

An area in which improvement could
apparently be made was grower-com-
pany relations. A majority of growers in
both groups had not visited the com-
pany’s office in the past year, and more
than two-thirds reported they were al-
most never complimented by a company
representative other than a serviceman
for performing an outstanding job.

Physical Facilities

There was a wide variation among the
growers within the groups and between
the two groups in the physical facilities
being used. Although approximately
four-fifths of all houses were of a pole
type construction, more growers in
Group A than in Group B had clear span
houses. Other characteristics of Group
A farms were more insulated roofs, better
ventilation, and level topography. Ninety-
five per cent of Group A houses were in
good or medium condition, while only
65% of Group B grower houses were in
equally good condition.

EvarvaTioN oF BumLpine anp ProperTY ConpiTioN, BY GROWER GROUPS,
SELECTED BROILER OPERATIONS, ALABAMA, 1970-71

Condition
Item Excellent Poor
Group A Group B Group A Group B
Pct. Pct. Pct. Pct.
Appearance of farmstead.__.._____.____ - 37 6 0 2
Outside of broiler house.__. 38 13 0 6
General state of repair...___ . 40 9 0 1
Drainage around house..........________ 26 10 0 0
Other farm buildings_.___ 11 2 0 4
Dwelling house 45 26 0 0
Yards 54 34 0 3
Equipment storage_.____________________ 18 11 0 0
Roads to buildings ... 26 16 0 0
Fields 20 7 0 0




VALUE OF ADDING protein supplement
to steer finishing rations showed up in
Alabama research. Steers fed basal mix-
tures containing protein supplement per-
formed better than those fed the same
mixture without added protein.

Basal mixtures of grain and roughage
usually contain 8.5% to 9.0% crude pro-
tein as fed. In one recent trial, average
steer gain was increased almost 0.2 Ib.
per day when the protein content was
boosted from 8.4% to 11.6%. Other data
also indicate that supplementary protein
is needed in finishing rations even for
cattle going directly from excellent graz-
ing to the feedlot.

Either cottonseed meal (CSM), soy-
bean meal (SBM), or peanut meal has
been the supplementary protein source
in fattening mixtures during the past 15
years of feedlot research by Auburn Uni-
versity Agricultural Experiment Station.
Recently, however, limited availability
and increased cost of these oilmeals has
prompted livestock producers to use
other sources. Interest has grown in pos-
sible use of whole cottonseed or soybeans
and non-protein nitrogen materials.

Cottonseed to Replace CSM

Whole cottonseed typically contain
about 23% each of crude fat (ether ex-
tract) and protein. When fed to cattle,
cottonseed have total digestible nutrient
(TDN) content of approximately 84%.
In contrast, common fattening mixtures
are 65% to 75% TDN.

In some early Auburn studies, ground
cottonseed replaced CSM on a 2:1 basis.
The mixtures containing CSM supported
8% higher rate of gain, but feed conver-
sion was 11% more efficient on the mix-
tures containing cottonseed. This in-
creased feed efficiency can be attributed
to the high oil content of the cottonseed
and the resultant higher TDN content
of the mixture. These cottonseed-con-
taining blended mixtures were full-fed to
both yearling steers (750 1b.) and wean-
ling calves (450 1b.). Both sizes of cat-
tle made good use of the protein in cot-
tonseed when used to make up 15% of
the blended mixture.

Soybeans vs. SBM

Like cottonseed, full-fat or unextracted
soybeans are high in energy because of
their oil content and can be used as a
protein source. This legume seed typi-
cally contains about 18% crude fat and
38% crude protein, with TDN content
for beef cattle approximately 85%.

Several Protein Sources
Suitable for Finishing Rations

R. R. HARRIS and W. B. ANTHONY, Dept. of Animal and Dairy Sciences
V. L. BROWN, Lower Coastal Plain Substation
J. P. CUNNINGHAM, Dept. of Animal and Dairy Sciences

Soybeans contain certain enzymes
(lipase, urease, trypsin inhibitor) that
may cause undesirable effects if fed raw.
Heat will inactivate these enzymes,
therefore, cooked or heat-treated soy-
beans can be effectively used as livestock
feed. Equipment is commercially avail-
able to roast the beans for feeding.

Three steer-feeding trials were con-
ducted in which full-fat soybeans heated
in a gas-fired “roaster” were substituted
for SBM on an approximately equal basis.
Cattle fed these mixtures had daily gain
and feed conversion similar to perform-
ance when corn was the principal energy
source. Substituting milo (grain sor-
ghum) for the grain source resulted in
more erratic animal response, but per-
formance was still comparable between
the two supplementary protein sources
(SBM vs. heated soybeans).

Animal performance was similar in an-
other finishing trial when raw full-fat
soybeans were compared with heated
soybeans as a source of protein. How-
ever, the mixture containing raw soy-
beans had a slight laxative effect, a con-
dition that was not noted with the mix-
ture containing heated beans. Raw soy-
beans should not be fed to cattle that
are getting urea, nor should they be fed
at a level above 15% of the mixture.

Non-Protein Nitrogen (NPN)

Microbes present in the digestive tract
of ruminants can convert NPN into pro-
tein provided adequate energy is also
available. Bacterial action combines ni-
trogen and a component of the energy
source to form amino acids. These amino
acids are then combined to form protein
that is used by cattle.

A dry, urea-containing protein supple-
ment (Auburn-65) was compared with
CSM as a protein source in finishing ra-
tions for yearling steers. Rate of gain
was comparable (2.7 vs. 2.6 lb. daily)
and feed conversion was similar (10.8
vs. 11.3) during the three trials.

Liquid NPN supplements are available
commercially and currently are good
buys per unit of protein equivalent.
Three such supplements proved satis-
factory when compared with other
sources of protein for fattening cattle.
Feed intake, feed conversion, rate of
gain, and carcass characteristics were
comparable to those of steers fed CSM
or Auburn-65 supplement.

Results from several Alabama feed-
ing trials indicate that cottonseed or soy-
beans are satisfactory sources of supple-
mentary protein in finishing rations. Cer-
tain non-protein nitrogen sources (either
dry or liquid) also are effectively utilized
as protein sources by fattening steers.
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Shipping Fever Complex Causes Costly Cattle Problem

G. K. KIESEL and C. R. ROSSI, Department of Animal Health Research
E. L. MAYTON and H. E. BURGESS, Piedmont Substation

SHIPPING FEVER — a common name for
the “bovine respiratory-shipping fever”
complex — is nothing new to cattlemen.
It has been associated with the cattle
industry since early times. Feedlot op-
erators are especially hard hit by ship-
ping fever, often suffering heavy losses
of young animals.

Any cattle purchased through a sales
barn, shipped long distances, subjected
to severe stress of any type, or exposed
to sick animals or contaminated objects
may develop signs of shipping fever.
There may be occasional outbreaks on
the home premises during the stress of
weaning or as a result of introducing an
exposed or sick animal into the herd.
Feedlot operators would be reluctant to
purchase calves from the same producer
year after year if shipping fever becomes
a regular problem.

The generally accepted cause of un-
complicated respiratory disease of cattle
is a combination of parainfluenza-3 (PI-3)
virus and two bacteria, Pasteurella mul-
tocida and P. hemolytica. Over the years,
however, at least eight different viruses
have been associated with outbreaks of
respiratory disease and shipping fever
complex. Viruses thought to cause most
serious complications to the shipping
fever complex are infectious bovine
rhinotracheitis (IBR, red nose) and bo-
vine virus diarrhea-mucosal disease
(BVD-MD). In addition, a variety of
bacteria other than Pasteurella may con-
tribute to the disease or be involved as
opportunists.

A preconditioning program — weaning
1 month before shipping and vaccinat-
ing against a variety of diseases which
may or may not be associated with ship-
ping fever — has been recommended. It
is designed to minimize death loss from
stress and disease during transfer of
calves from farm to feedlot.

This preconditioning program may
have little value, however, based on an
experiment at the Piedmont Substation.
Preweaning of calves and vaccinating for
PI-3, IBR, BVD-MD, and Pasteurella
organisms failed to protect the animals
from respiratory disease or the shipping
fever complex.

Fifty-three calves were divided into
two groups, and half of each group were
vaccinated with a commercial multival-
ent vaccine containing modified live virus
of IBR, BVD-MD, and PI-3 and bac-
terin for Pasteurella hemolytica and P.
multocida. This was repeated after 2

weeks, with the following management
imposed on each group:

Group 1 (preweaned and precondi-
tioned) — calves were weaned, then
placed in a lot and fed shelled corn, sup-
plement, and sorghum silage for 30 days.

Group 2 — calves remained with dams
30 days longer than Group 1 before be-
ing weaned.

After the 30 days, groups 1 and 2
were placed together and 20 calves that
had been exposed to shipping fever were
purchased from a stockyard and placed
with the test animals. Half of the pur-
chased calves were vaccinated on arrival.

All calves were observed daily for 30
days for signs of shipping fever. Blood
samples for serum neutralization tests
were taken from all calves initially and
at 2-week intervals throughout the ex-
periment.

There was no correlation between pre-
conditioning or vaccination (or both)
and clinical signs of shipping fever. All
animals showed some degree of respira-
tory disease. Four vaccinated and four
non-vaccinated calves required treat-
ment. One vaccinated calf died of acute

respiratory disease. A nearly pure culture
of Pasteurella hemolytica was isolated
from its lungs. However, attempts to
isolate virus from nasal swabs of sick
calves or from lungs of the one that died
gave negative results. Tests indicated
that the viruses of IBR, BVD-MD, PI-3,
and bovine adenovirus-I were not in-
volved in respiratory diseases of these
calves.

The fact that vaccinated calves were
not protected in the experiment does not
mean that the vaccines are not effective.
The vaccines used provide protection
only for the specific disease for which
they are manutactured. Since these par-
ticular viruses were not involved in the
disease complex that occurred, no effect
of vaccination could be expected.

Effectiveness of Pasteurella bacterins
has always been questioned. In this test
it appeared to offer little protection.

The many varieties of disease produc-
ing agents that may be involved in any
given outbreak of shipping fever complex
makes control difficult. Good manage-
ment and proper medical treatments
must be considered, as well as available
preventative measures.




