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ON THE COVER. Business is booming at Auburn University's fee-fishing pond and
live-fish market, especially after an advertising campaign that has increased

sales up to 50%, see story on page 14.

Upcoming EVENTS

June 23
July 1
Clanton
July 13-16
July 22-24
July 29
August 4
August 12
August 17
August 19

Horticulture Field Day, E.V. Smith Research, Shorter
Fruit and Vegetable Field Day, Chilton Area Horticulture Substation,

American Peanut Research and Education Soc1ety Meeting, Huntsville
Alabama Farmers Federation Commodity Conference, Birmingham
Cotton Field Day, Tennessee Valley Substation, Belle Mina

Agronomy Field Day, E.V. Smith Research Center, Shorter

Field Crops Field Day, Prattville Experiment Field

All Commodity Field Day, Sand Mountain Substation, Crossville
Horticulture Field Day, Piedmont Substation, Camp Hill

DirecTOR'S COMMENTS

he announcement recently by Presi-

dent Muse of the establishment of a

Food Technology Institute at Auburn
provides many challenges and opportunities
for those of us in the Experiment Station.

The Food Techhology Institute (FTT) is
an association of scientists from the Colleges
of Agriculture, Engineering, Sciences and
Mathematics, and Veterinary Medicine and
the School of Human Sciences. The FTI
provides opportunities for research to im-
prove food safety, develop value added
products from Alabama-grown commodi-
ties, improve marketing strategies for food
producers, and provide technical support
for developing new food-related industries
in the State.

In announcing establishment of the FTI,

Dr. Muse noted that it has more potential to
positively impact on the State’s economy
than any program currently underway at
Auburn University. By developing new
food industries that better utilize commodi-
ties produced in Alabama, the FTI can create
many new jobs and generate millions of
additional dollars of new income annually.

As the primary research component of
the FTI, we in the Experiment Station are
excited about the opportunities this new or-
ganization provides. It provides an ideal
forum for research and extension—compo-
nents of a land grant university like Au-
burn—to work together. The ultimate ben-
eficiary of the FTI will be all the people of
Alabama.
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A CONSERVATION TILLAGE PRACTIC
THAT RESISTS COMPACTION v

ncontrolled field traffic can cause

hardpan formation which restricts

root growth, thus reducing plant

productivity. But cooperative

AAES- U.S. Department of Agri-
culture-Agricultural Research Service
(USDA-ARS) research indicates that using
an in-row subsoiler in a conservation tillage
practice can help avert soil compaction im-
mediately beneath the row.

An experiment was conducted at the
E.V. Smith Research Center, Shorter, to
determine the effects of tillage and traffic
treatments on physical condition of soil.
For the study, intensive soil sampling was
conducted at the conclusion of a five year
wheat-cotton double cropping system.

A special research vehicle, the USDA-
ARS Wide Frame Tractive Vehicle (WFTV),
was used as a platform to conduct all opera-
tions. This vehicle allows for a 20-foot
cropping zone (eight 30-inch rows) that can
be kept free of traffic by farm equipment. A
tractor was driven on plots designated for
traffic to simulate equipment traffic from
normal farming operations on both wheat
and cotton.

Several different tillage treatments for
cotton were used to determine the interac-
tion of traffic with tillage systems. These
treatments included:

(1) CT-SS = conventional tillage with no
subsoiling (disk, field cultivate, and plant);
(2) CT+CD = conventional tillage with ini-
tial complete hardpan disruption (disk, field
cultivate, and plant);

(3) CT+SS = conventional tillage with in-
row subsoiling (disk, field cultivate, in-row
subsoil, and plant), and;

(4) NT+SS = no-tillage with in-row
subsoiling (in-row subsoil and plant).

Each tillage treatment had both traffic and
no-traffic treatments.

Soil penetrometer readings were used to
" determine the depth to the hardpan. This
measurement is important because it indi-
cates the depth of effective crop rooting.

The soil condition resulting from years
of continuous tillage and traction research

provided vital information 4k %0 X ) o dex < 150 osi
about the damaging effects ) RN\ (7" ol o Feadily available f':r
of traffic on soil that was , \ Nird, roots)
conventionally farmed. In _§ 12 "/@ \\
the conventional farming | g \ / © | :
system without any deep £ = N~ - 0 psi < cone index
tillage (CT-SS), traffic o < 300 psi
causedthedepthtothehard- | © 20 [ 20
pan to decrease by almost . .
22% and the cotton lint yield Cone index > 300 psi
to decrease more than 14% 28 (unavailable for roots
(see table). Ur.ltrafficked Row Troffi.cked

In the tillage treatment middle middle

that was completely dis-
rupted with a V-frame
subsoiler at the beginning of the five-year
study (CT+CD) traffic caused the depth to
the hardpan to decrease by 35% and cotton
lint yield to decrease by 14%. The benefits
of complete disruption disappeared and
this was the poorest yielding tillage treat-
ment when traffic was not controlled.
When an in-row subsoiler was used with
conventional tillage (CT+SS), traffic did
not affect the depth to the hardpan, but de-
creased cotton lint yield by almost 9%.
With the NT+SS treatment, traffic actu-
ally had a positive effect providing a cotton
yield increase of 2%. These plots were the
most productive and had maximum yields
of any in this experiment. Traffic nega-
tively affected the depth to the hardpan
slightly, but this was less than 5%. One
reason that traffic was not detrimental in

Cone index contours for the NT + SS tillage treatment when
traffic is applied to row middies.

the NT+SS treatment was that the soil
structure was able to support the applied
traffic loads and withstand the damaging
effects of traffic. This is illustrated in the
contour plot that shows a profile of the crop
row and traffic path for tillage treatment
NT+SS subjected to traffic (see figure).
Even though traffic did compact the soil
beneath the row middle, the in-row subsoiler
provided adequate rooting depth beneath
the row.

This experiment indicated that in con-
ventional tillage systems that did not in-
clude an in-row subsoiler, traffic negatively
affected both the depth to the hardpan and
crop yields. However, when the conserva-
tion tillage practice of in-row subsoiling
was used, the resulting soil structure al-
lowed the soil to withstand the detrimental
effects of traffic. Though farmers don’t
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DepTH TO HARDPAN AND 1991 CotToN LINT YIELD have WETVs, ,they can C,OHU:OI the negativ.e
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Depth to Cotton due cover b)j combining Fonservation till-
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In. Lb./a. Raper is Adjunct Assistant Professor of Ag-
No Traffic ricultural Engineering and Agricultural Engi-
o neer with the USDA-ARS-National Soil Dy-
872 namics Laboratory (NSDL), Reeves is Adjunct
957 Associate Professor of Agronomy and Soils and
Research Agronomist with USDA-ARS-NSDL,
815 Burt is Adjunct Professor of Agricultural Engi-
;gg neering and Research Leader with USDA-ARS-
978 NSDL, and Torbert is Soil Scientist, USDA-
ARS, Temple, Tex .




I J.H. WILHOIT, L.J. KUTZ, D.E. FLY, AND D.B. SOUTH

PINE SEEDLINGS MEASURED WITH A Low CosT
MACHINE VISION SYSTEM

ore than 1.5 billion pine seed-
lings are planted in the South
every year. The success of for-
est regeneration activities is
strongly influenced by seed-
ling quality. Better quality seedlings tend
to have higher survival and growth rates.
AAES research may soon provide a fast,
economical way to assess seedling quality.

Quality is usually assessed by evaluating
morphological properties, such as root col-
lar diameter and shoot height. However,
typical forest nurseries bundle and ship up
to several hundred thousand seedlings per
day, making quality assessment of every
seedling impractical. Nurseries therefore
use sampling techniques to monitor seed-
ling quality, but the measurement of large
numbers of seedlings is still required. Re-
search on seedling quality improvement also
involves the measurement of large numbers
of seedlings.

Measuring seedlings by hand is slow and
subject to measurement and recording er-
rors. Available electronic measurement
methods are either destructive or nearly as
slow as manual measurements because ex-
tensive operator input is required for every
seedling measured. AAES investigators
have developed a low-cost machine vision
system to quickly measure and record pine
seedling properties.

The PC-based system, which uses
Charge-Coupled-Device (CCD) video cam-
eras and digital image processing tech-
niques, relies on backlighting and manual
seedling placement in a specified location
to simplify image processing requirements.
An important feature of the system is the
use of multiple cameras to maximize reso-
lutions for different seedling parts. The
system measures root collar diameter, shoot
height, and shoot and root projected areas.
Seedling measurements are acquired and
automatically recorded with a single flip
of a switch.

Tests were conducted with both two-
camera and three-camera configurations of
the system. The two-camera configuration
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had one camera focused
on the root collar area,
while the other camerahad
afield of view encompass-
ing the entire seedling.
The three-cameraconfigu-
ration had one camera fo-
cused on the root collar
area, one on the shoot area,
and one on the root area.
This configuration gives
higher image resolutions
for the shoot and root pro-
jected area measurements.
Tests evaluated how well
machine vision measure-
ments of foot collar diam-
eter and height compared
to manual measurements
and how well machine vision projected
area measurements compared to dry weights
and to projected area measurements ob-
tained destructively with an infrared line-
scan device.

For the manual comparison tests, each
seedling was measured by two persons so
that the variability inherent in manual mea-
surements could be assessed. Root collar
diameter and height results showed good
agreement between machine vision and
manual measurements. Variability for ma-
chine vision measurements compared to
manual measurements was no greater than
variability for manual measurements com-
pared to each other.

Projected area measurements, which can-
not be measured by hand, are of interest
because of their potential for predicting
weight, surface area, and volume. Machine
vision shoot and root projected area mea-
surements were moderately correlated to dry
weight measurements. The line scan de-
vice, or area meter, was used as an indepen-
dent standard to assess the accuracy of the
machine vision projected area measurements.
Machine vision and area meter projected
area measurements were highly correlated.

The two-camera system had a much
shorter cycle time than the three-camera

PC-based machine vision system for measuring pine seedlings.

system (about six seconds per seedling ver-
sus 18 seconds per seedling), but both of
these cycle times can be reduced substan-
tially by upgrading the microprocessor used
in this study. A fast cycle time is desirable
for making measurements on a large num-
ber of seedlings, but manual seedling place-
ment will require at least a few seconds for
each seedling, so there is a limit to how
rapid the cycle time can be.

The higher resolution of the three-cam-
era configuration did not improve the accu-
racy of projected area measurements as
expected, although it is difficult to make a
direct comparison because separate tests
were conducted with each configuration.
For seedling measurements in a nursery pro-
duction setting, the two-camera configura-
tion may be better because of its simplicity
and speed. For research purposes, there may
be additional measurement requirements,
especially related to roots, that can be met
with a three-camera configuration.

This study demonstrated the feasibility
of rapidly measuring pine seedling morpho-
logical properties using low-cost machine
vision technology.

Wilhoit and Kutz are Assistant Professors and
Fly is former Research Graduate Assistant of
Agricultural Engineering; South is Associate Pro-
fessor of Forestry.
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PusLic OrPINIONS — PRIVATE FORESTS

erceived environmental effects are

the litmus test for public approval

of forestry practices, according to

an AAES study funded partly by

the Alabama Universities/Tennes-
see Valley Authority Research Consortium.
A statewide telephone survey of 1,007
randomly selected households indicated that
Alabamians — those who own forests and
those who do not— care about environmen-
tal conservation.

Perhaps the most hotly debated issue in
forest management is the tradeoff between
environmental protection and private prop-
erty rights. The study indicated that most
Alabamians want a balance of these values,
but one that favors the environment.

Fully 84% agreed with the statement,
“Private property rights are important, but
only if they don’t hurt the environment.” A
majority supported government regulations
to protect natural beauty, streams and wet-
lands, and threatened and endangered spe-
cies. Most of the forest owners interviewed
supported regulations to protect wetlands
and endangered species. However, strong
majorities also supported compensation for
forest owners when regulations cause them
to lose money.

The survey further indicated that much
of the public accepts cutting trees as a neces-
sary forest management practice. Seventy-
two percent agreed that “Trees are like any
other crop, and they should be cut and re-
planted to provide consumer products.”
Moreover, 55% felt that the amount of tree
cutting in their area is “about right.”

This apparent acceptance is conditional,
however, upon the lack of adverse environ-
mental effects. A central concern for the
environment appears to drive opinions
about timber harvesting and other forest
management practices.

Clearcutting remains a contested prac-
tice, with slightly over half the public ap-
proving its use on private lands. Similarly,
half approved of the use of prescribed fire
to control competing vegetation on private

land. In contrast, chemical
weed control, although long
used in agriculture, has yet
to win widespread public
acceptance for forest man-
agement. Only 33% agreed
with the practice.

Those who oppose clear-
cutting, prescribed
burning, and chemical
weed control base their
opposition on the per-
ception that the prac-
tices destroy wildlife,
deplete dwindling re-
sources, or have other
negative environmen-
tal consequences.

Unfamiliarity with
forests and the environ-
mental effects of man-
agement activities
likely caused at least
some of this disap-
proval. For example,
although Alabama for-
est acreage increased
dramatically over the
past 50 years, 77% be-
lieve forest land de-
creased over that time.

Asked how often
landowners spray pine
forests with chemicals,
61% said they did not
know, and 26% think
spraying is done at least yearly. In fact, the
most intensively managed pine plantations
in the South are sprayed at most three times
during their entire lifetime of about 35 years.

Although most respondents were not
well informed about forestry, they were
fairly educated; 85% completed high school,
and half had some college training. Respon-
dents were from all walks of life, including
professionals, managers, entrepreneurs, and
others. Opinions were based not only on a
limited knowledge of forestry, but also on

ay

with the
statement,
“Private
property
rights

are
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but

only

if they
don’t

hurt
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environment.”

personal observations, expertise
in other areas, and news coverage
of environmental issues.

Forestry professionals may find in these
results a valuable lesson: forestry activities
perceived to protect or enhance the environ-
ment are likely to enjoy public approval.
Both the public and forest owners are likely
to disapprove of practices that do not match
this perception. The profession faces dual
challenges: to continue to develop envi-
ronmentally friendly management meth-
ods and to educate a skeptical public.

Bliss is Assistant Professor of Forestry.
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IMMUNE STATUS OF CHILDREN
WITH PHENYLKETONURIA

nfants born in hospitals throughout
Alabama and the U.S. have their
heels pricked about 72 hours after
birth to obtain a blood sample that is
tested for the presence of an inher-
ited disorder called phenylketonuria or
PKU. PKU is a lifetime condition in which
the ability of the body to breakdown pheny-
lalanine, an amino acid found in protein, is
impaired. The incidence of PKU in the
United States is about one in 12,000.

If not treated, PKU results in severe men-
tal retardation, but if diagnosed and treated
with diet therapy, there are no harmful ef-
fects. Infants diagnosed with PKU are put
on a diet that restricts phenylalanine intake.
Infants and children with PKU must avoid
high-protein foods such as milk, eggs,
cheese, yogurt, meat, fish, and poultry, and
must limit their intakes of other foods con-
taining protein such as breads, grains, pas-
tas, and vegetables. Thus, simple food com-
binations such as cereal with milk, or a
sandwich with peanut butter, cheese, or
lunch meats cannot be consumed.

Specially designed formulas referred to
as medical foods provide infants and chil-
dren with the majority of their daily needs
for protein, vitamins, and minerals. Diets of
children with PKU are very restrictive in
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Concentration of three major antibodies (IgG, IgA, IgM) in children with and without PKU.
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the choices of foods allowed, and often as
the children get older compliance with the
diet diminishes, resulting in higher plasma
phenylalanine concentrations. Adherence
to the diet, however, can also lead to im-
paired mineral status and alterations in
plasma amino acid concentrations.

Deficiencies of amino acids such as phe-
nylalanine and tyrosine, minerals such as
iron, selenium, and zinc, and other nutrients
diminish immune system function. For ex-
ample, nutrient deficiencies can result in
decreased production or function of: (1) an-
tibodies that help destroy foreign substances
in the body; (2) complement, a group of
proteins that work with antibodies to de-
stroy foreign substances in the body; (3)
interleukins that influence blood cell func-
tion and ultimately antibody production;
and (4) white blood cells that can directly
kill or assist in the destruction of foreign
substances. Children with PKU may be at
risk for impaired immune system function
because of the PKU condition itself or be-
cause of the diet therapy used to treat PKU.
Investigators at the AAES have begun to
assess selected aspects of immune system
functioning in children with PKU on diet
therapy.

Twenty-two children with PKU were re-

IgA igM

cruited from four centers that treat PKU in
the United States. Blood samples were ob-
tained from each child to examine cellular
and humoral immune system function. Re-
searchers measured white blood cell num-
bers and concentrations to examine cellular
immunity, as well as concentrations of anti-
bodies, complement, and other proteins in-
volved in humoral immune function.

Immunological data of PKU children
who were maintaining normal plasma phe-
nylalanine concentrations were compared
with those children with PKU who were not
adhering to diet and thus had relatively high
plasma phenylalanine concentrations. Data
from children with PKU were compared
with published data from age-matched chil-
dren without PKU. While no differences in
immune status were observed between chil-
dren maintaining normal versus high
plasma phenylalanine concentrations, as a
group children with PKU had lower con-
centrations of certain antibodies than chil-
dren without PKU (see figure).

No significant differences in plasma
concentrations of other antibodies, comple-
ment, and white blood cells were found be-
tween children with and without PKU nor
within children with PKU with differing
plasma phenylalanine concentrations. No
correlations were found between plasma
phenylalanine concentrations and immuno-
logical parameters.

Results of this research suggest that mod-
erate differences in plasma phenylalanine
concentrations do not appear to affect se-
lected immune system parameters. This
does not mean that it is safe to exceed the
recommended maintenance of plasma phe-
nylalanine concentrations, since plasma
phenylalanine concentrations in excess of
normal ranges can lead to declines in arith-
metic, language, and perceptual skills;
shortened attention span; impaired short-
term memory; and visual motor perception
and motor coordination problems. Further
studies are needed to investigate causes for
lower than normal concentrations of anti-
bodies in children with PKU, as well as
causes for impaired nutrient status of chil-
dren with PKU on diet therapy.

Gropper is Assistant Professor and Chaung is
former Graduate Research Assistant of Nutrition
and Food Science (now Associate Professor of
Veterinary Medicine, National Ping-Tung Institute
of Agriculture, Taiwan).
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INTEGRATED PEST MANAGEMENT EFFECTIVELY
CoNTROLS SMOKYBROWN COCKROACHES

he smokybrown cockroach is a

common insect around homes in

Alabama. Control of this insect

takes many forms, including the

use of insecticidal sprays by
homeowners and professionals. Indoor in-
secticidal sprays used by homeowners do
not effectively reduce abundance of cock-
roaches, because cockroaches residing out-
doors will reinvade when the chemicals
dissipate.

AAES research explored options for out-
door control of the smokybrown cock-
roach. These studies focused on improving
management strategies, based on the insect’s
behavior, that provide effective control yet
reduce insecticide use.

Two outdoor trials were conducted to
evaluate the efficacy of two different man-
agement strategies in 18 homes in Auburn
during the summer of 1992. Three experi-
mental treatments were used: a no-manage-
ment control, a perimeter spray, and an
intergrated pest management (IPM) ap-
proach.

The perimeter treatment consisted of
spraying insecticide three feet up from the
base of the house and 10 feet out into the
yard with a power sprayer. The spray was
a wettable-powder formulation of chlorpy-
rifos at the rate of five ounces of active

Reduction in cockroach abundance, pct.
-60

ingredient per 100 gallons of water. This is
one approach used by professional pest con-
trol operators in Alabama. .

The IPM treatment combined two tac-
tics: applying an insecticidal spray to crev-
ices around the outside of homes and re-
moving litter and debris from within a foot
of the house to remove cockroach habitats.
Crushed gravel was used near the homes to
replace the debris. After application of
treatments, cockroaches were sampled
weekly at each house to assess changes in
their abundance.

Cockroach abundance was reduced ap-
proximately 40% in the first trial with no
difference noted between the IPM and pe-
rimeter treatments (see figure). However the
IPM treatment was safer and less expensive
because it reduced chemical usage by 75%.

In the second trial, the rate of chlorpyri-
fos in the perimeter treatment was increased
to the mid-range of recommended rates,
eight ounces per 100 gallons of water. Three
additional tactics were included in the IPM
treatment. The first additional tactic was an
application of a pelletized ant-and-cock-
roach bait containing 0.5% chlorpyrifos,
which was applied within three feet of
homes with pine straw, fallen leaves, or ivy,
and next to other cockroach habitats, such
as garden borders, large rocks, or railroad

ties. The second tactic added was the appli-
cation of a gel bait containing 2% hy-
dramethylnon, which was applied in shel-
tered crevices, such as in porch corners,
under ledges, in crawl space gratings, and
under garage doors. The third tactic was the
release of insecticidal smoke in out-
buildings and crawl spaces. The smoke
contained 12.5% permethrin.

More than 80% reduction in cockroach
abundance was achieved in the second trial,
nearly twice as much as in the first trial. In
addition, the IPM treatment reduced abun-
dance longer than the perimeter treatment
(see figure). The IPM treatment maintained
cockroach populations below those in the
perimeter treatment for the duration of the
trial, using only one-fourth of the insecticide
of the perimeter treatment.

This second IPM approach proved ef-
fective because it took advantage of several
aspects of cockroach behavior. Insecticidal
sprays and the insecticidal smoke kill cock-
roaches where they hide during the day.
Pelletized and gel baits attract hungry cock-
roaches to feed on insecticide in their nor-
mal feeding areas, close to where they hide.
Finally, removal of litter reduces hiding
places next to the base of homes and reduces
cockroach activity near doors and other en-
trances. By targeting management tactics

at cockroaches where they
hide and forage, use of in-

TRIAL ONE

Q TRIAL TWO

secticide can be decreased
and cockroach control can
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GRANULAR INSeEcTICIDES HARMFUL TO BENEFICIAL

ARTHROPODS IN PEANUTS

esser cornstalk borers can reduce

peanut yield and quality, espe-

cially in hot, dry weather, when

population outbreaks are likely to

occur. Recent AAES research in-
dicates that insecticides applied too early
may lose effectiveness before outbreaks oc-
cur, and may have a double negative impact
by killing off beneficial insects that prey on
lesser cornstalk borers.

In AAES research, granular insecticides
were especially damaging to beneficial
arthropods such as striped earwigs and fire
ants that live on the soil surface, where the
granules are applied. It is important to
maintain an abundance of beneficial
arthropods in peanut fields because they pro-
vide cheap and effective control of many
insect pests, including lesser cornstalk bor-
ers. Destroying beneficials also increases
the abundance of some insect pests in other
Crops.

Field experiments were done at the
Wiregrass Substation, Headland. Sun-run-
ner peanut seeds were conventionally
planted in a Dothan sandy loam soil, using a
randomized complete block design in both
years, with four replicates of five treatments
and a nontreated control. Plot size was
eight rows wide by 50 feet long. Herbicides
and fungicides were applied according to
Alabama Cooperative Extension Service
recommendations. Insecticides used were
Lorsban 15®G at two pounds of active
ingredient (a.i.) per acre, Mocap® 15G at
three pounds of a.i. per acre, Dyfonate®

10G at two pounds of a.i. per acre,
Fortress® 10G at one-half pound of
a.i. per acre, Counter® 15G at two
pounds of a.i. per acre, and a
nontreated control. Treatments
were applied at peanut flowering
with a small-plot granular appli-
cator.

Pitfall traps were used to sample
for arthropods that live on the soil
surface. Pitfall traps were used be-
cause granular insecticides remain
on the soil surface, so their greatest
effects should be on arthropods that
live and crawl on the surface of the
soil. Each trap was composed of
two plastic drinking cups that were
buried to their tops in the soil, filled
one-third full with antifreeze, and
covered with a 12-inch aluminum
pie plate held above the ground
with nails. The pie plate was hung over the
traps to deflect water. Traps were monitored
weekly for atleast seven weeks after applica-
tion. Contents of traps were removed, re-
turned to the laboratory, and identified.

Applications of granular insecticides had
very transitory effects on insect pests such
as the corn earworm and fall armyworm.
The applications had no effect on beneficial
arthropods such as bigeyed bugs and spiders
that inhabit the foliage (Table 1).

Predators such as striped earwigs and red
imported fire ants were the most abundant
beneficial insects. Abundance of these
predators declined in some treated plots for

Pesticide
such as this adult male lesser cornstalk borer, can also
kill beneficial insects.

as long as one month, which would increase
the probability of economic damage from
insect pests such as the lesser cornstalk
borer (Table 2).

A potentially serious result of applying
a granular insecticide to peanuts is the re-
duced abundance of fire ants and striped
earwigs. These two predators were the most
abundant arthropods sampled, so the nega-
tive effects of granular insecticides could
increase the probability of economic damage
from lesser cornstalk borers and other insect
pests. These results underscore the need for
timely applications of insecticides based on
scouting.

Mack is Associate Professor of Entomology.
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M  D.G. HIMELRICK, W.A. DOZIER, JR., AW. CAYLOR, J.A. PITTS, M.H. HOLLINGSWORTH, AND W.B. WEBSTER

MATTED RoOwW STRAWBERRY VARIETY PERFORMANCE
IN CENTRAL AND NORTH ALABAMA

electing the best performing variety

is crucial to the success of a com-

mercial strawberry operation. Al-

though many varieties are available,

only a few will provide high yields
and superior fruit quality.

While the economics of successful pro-
duction make high yields a primary consid-
eration when selecting varieties, additional
fruit quality characteristics must be consid-
ered in the final decision. Other criteria in-
clude consistency of annual cropping, vigor,
runner-making ability, disease resistance,
and other plant performance factors; as well
as berry size, firmness, sugar content, flavor,
and other fruit quality characteristics.

Varieties are categorized as early-, mid-,
or late-season in ripening. Differences in
the first harvest date usually do not vary
greatly among varieties. The greatest differ-
ence in ripening is the time of peak harvest,
which may vary seven to 10 days between
the earliest and latest ripening varieties. In
some years the difference in the ripening
seasons may be short and peak harvest sea-
sons of the varieties overlap.

Strawberry variety trials were conducted
at the Chilton Area Horticulture Substation
(CAHS) in Thorsby, North Alabama Hor-

ticulture Substation (NAHS) in Cullman,
and Tennessee Valley Substation (TVS) in
Belle Mina.

In the first experiment, 21 varieties were
planted at the NAHS and TVS. In a second,
16 varieties were planted at the CAHS and
TVS. In a third test, 23 varieties were
planted at the CAHS.

The varieties evaluated were Earlibelle,
Sunrise, Earliglow, Titan, Prelude,
Surecrop, Pocahontas, Scott, Cardinal,
Ark6086, Allstar, Atlas, Douglas, Parajo,
Vista, Rosanne, Sentinel, Ark6686, Arking,
Delite, Tennessee Beauty, Redchief, Tioga,

Albritton, Apollo, Chandler, Aiko, Guard-
ian, Honeyoye, Lester, Sequoia, Lateglow,
and Marlate.

Large seasonal and location fluctuations
were seen in many important performance
characteristics, such as yield and berry size.
The seven overall best varieties were
Earliglow, Sunrise, Titan, Allstar, Cardinal,
Scott, and Delite (see table).

Several top-yielding varieties were not
in the top seven due to additional undesir-
able traits. For example, Tennessee Beauty
has a relatively soft, small berry and aver-
age dessert and processing quality. Apollo
produces sterile pollen and variable yields,
as well as being drought susceptible. Alter-
natively, some average-yielding varieties,
such as Earliglow, are listed because of
other characteristics, such as earliness and
exceptionally good flavor and processing
quality for freezing.

More detailed information concerning
the 33 varieties tested in this study is pre-
sented in AAES Bulletin 619, “Performance
of Strawberry Cultivars in Central and
North Alabama Grown on the Matted Row
System.”

Himelrick is Associate Professor, Dozier is
Professor, and Caylor is Research Specialist of
Horticulture; Pitts, Hollingsworth, and Webster
are Superintendents of the Chilton Area Horti-
culture, North Alabama Horticulture, and Tennes-
see Valley substations, respectively.

Top PERFORMING STRAWBERRY VARIETIES AVERAGED OVER SEVEN YEARS AND THREE LOCATIONS

Total Harvest Average Percent Berry Degree  Degree

Variety' yield season fruit soluble firmness* exterior interior
weight  solids® color® color

Lb./a. Grams®

Bathiglow ... cviiussesmsces 7,170  Early 6.9 8.1 8.0 45 42
Titan .... 8,761 Early 9.8 2 7.3 42 3.6
Sunrise . 8439  Early 9.0 73 7.7 42 3.7
Allstar ...... 8,806 Mid 10.2 6.9 9.0 3.6 25
Cardinal ... 8,302 Mid 10.2 s 8.0 45 4.1
Scoft i 219,582 Mid 9.2 ) 8.7 4.4 4.1
Delite ... .. 10,040 Late 10.0 6.4 7.9 39 2.7

'Listed in order of ripening.
*One ounce equals 29 grams.

*The higher the percent of soluble solids, the sweeter the berry.

“Firmness rating: 1 = very soft, 10 = very firm.
SDegree of color: 1 = green, 5 = dark red.
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EEEENEN  T.A. MCCASKEY, S.D. ZHOU, S.N. BRITT, AND R.C. STRICKLAND

CAN SorLiD WASTE BECOME A RESOURCE
INSTEAD OF A LIABILITY?

he U.S. discards approximately
200 million tons of municipal solid
waste (MSW) each year, creating
many disposal problems. Auburn
University and Tennessee Valley
Authority (TVA) researchers have demon-
strated a promising method of recycling
MSW into a valuable raw material that can
be used to produce biodegradable plastic.
Landfills and incinerators are now the
primary means of MSW disposal, but they
may cause water and air pollution. And
while MSW production is increasing, the
capacity to handle
it is decreasing.
Many landfills
and incinerators
have been closed,
and sites for new
disposal facilities
are often difficult
to locate. Recy-
cling is one of the
most promising
ways to manage
MSW and reduce
its environmental
impact.
Newsprint,
wood, cardboard,
and yard waste —
which comprise
56% of all MSW
— are primarily
made of plant fi-
bers called cellu-
lose, a network of
thousands of simple sugar units. These
wastes can be broken down into individual
sugar units, chiefly glucose and mannose,
using sulfuric acid. The sugars can be fer-
mented by microorganisms to produce a
variety of fuels and chemicals. Microbial
fermentation has been used for many years
to produce ethanol from the glucose found
in corn.
Recently, a 100% biodegradable plastic
was manufactured from lactic acid and ap-
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proved for use by the Food
and Drug Administration. This
produgt may replace some of
the 15 million tons of conven-
tional plastic used in the U.S.
every year. This development
has stimulated interest in pro-
ducing large quantities of in-
expensive lactic acid. MSW
could provide a low-cost
source of sugars for lactic acid
production, in addition to re-
ducing the volume of waste in
landfills.

TABLE 1. EVALUATION OF LacroBacirLys CULTURES FOR PRODUCTION

oF Lacric Acip From MSW!
Bacteria Sugarused  Lactic acid Sugar to
evaluated produced lactic acid
conversion
&/100mL?  g/100 mL? Pct.
L. arabinosus 787 ......... 3.04 1.86 61
L. arabinosus 788 ......... 3.01 1.82 60
L. arabinosus 813 ......... 3.33 1.70 51
L. arabinosus 531 . 3.18 1.67 52
L. pentosus 227 ..... 3.63 224 62
L. pentosus 473 ..... 3.84 1.93 50
L. plantarum 422 .......... 2.95 1.96 66
L. xylosus 4449 ............. 1.83 0.82 45

'MSW hydrolyzate contained 4.1% total sugars and no added
calcium carbonate.

2One pound equals 454 grams; one gallon equals 3,785
milliliters.

AU and TVA researchers
are developing the technology

TABLE 2. OPTIMIZATION OF LAcTic Acip PropucTioN CONDITIONS FOR

CULTURE L. PENTOSUS 227!

to use microorganisms to con-

vert MSW to lactic acid. The Fengﬁi:anon S;‘;iﬁ‘ I;iféﬁfgéd lf;ia;?d
waste used in these experi- conversion
ments was newsprint that had Days g100mL?  g/100 mL? Pet.
been treated with 2% sulfuric 0 0 0
acid at 250°F causing the pa- 2.00 1.54 77
per to break down (hydrolyze) g:ig 2:2(2) gg
into its component sugars, 754 6.05 20
7.54 6.04 80

yielding 4.1% sugar.

Since the hydrolyzate may
contain compounds harmful
to lactic acid-producing bacte-

was added.

!Total sugar concentration was 8.2%, and 5% calcium carbonate

2One pound equals 454 grams; one gallon equals 3,785 milliliters.

ria, it is treated with calcium

hydroxide and filtered. Nitrogen supple-
ments, which the bacteria require for growth,
also are added.

An evaluation of eight types of bacteria
showed that one in particular had the poten-
tial to produce high levels of lactic acid
from MSW (Table 1). Culture L. pentosus
227 produced 0.187 pound of lactic acid
from one gallon of hydrolyzate (2.24 grams
per 100 milliliters). _

To further improve the ability of the cul-
ture to produce lactic acid, the sugar con-
centration of the MSW hydrolyzate was
increased to 8.2% and the hydrolyzate was
buffered by adding 5% calcium carbonate.
Since lactic acid is produced from sugar, the
increased sugar should improve lactic acid
production. The higher buffer capacity
should help alleviate inhibition of lactic

acid production caused by the higher acidity
associated with increased yields of acid.
Under these conditions, culture 227 pro-
duced 0.542 pound of lactic acid per gallon
of MSW hydrolyzate (6.5 grams per 100
milliliters), almost three times more than
previously demonstrated (Table 2).

Industry is exploring the production of
lactic acid from corn for the manufacture of
biodegradable plastic. However, the use of
solid waste has significant environmental
advantages. Studies are in progress to further
improve the process of converting MSW to
lactic acid.

McCaskey is Professor, Zhou is Visiting
Scholar, and Britt is Research Associate of Ani-
mal and Dairy Sciences; Strickland is Project
Manager, Biotechnical Research Department,
Tennessee Valley Authority.
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I J.L.KOON, C.A.FLOOD,JR., R.D.TRUMBULL, AND R.N.BREWER

ENERGY SAVINGS WITH USE oF DOUBLE
SIDEWALLCURTAINS ON BROILER HOUSES

eat energy is used by broiler

producers during the first three

weeks of a growout to provide an

optimum environment for bird

survival. Depending upon time of
year, brooding energy used during this time
will range from 75% to 100% of the total
energy used for the entire growout period.
Heat supplied during the last four weeks
serves primarily to improve feed conversion
and efficiency. Since LP gas, which is the
primary source of heat utilized in broiler
houses, is expensive relative to other energy
sources, conservation is a major concern of
broiler producers.

From an energy use consideration, the
ideal poultry house would be a totally en-
closed, insulated house for the brooding
period with open curtains during the re-
mainder of the growout.

For curtain sidewall houses that are cur-
rently being built in Alabama, the portion of
the house energy losses that can be attributed
to curtain area on houses using single cur-
tains and half-house partial-area brooding is
approximately 66% of the total for the house.
The use of double curtains reduces this por-
tion of the total house energy loss due to the
curtain area to 48%. This has the potential to
reduce the overall heat loss from the house
during the first three weeks by some 35%.

A study of this concept was conducted
by the AAES during four 48-day cold
weather trials at the AU Poultry Research
Unit to show the overall effect on energy use
when using double curtains as compared to
single curtains on poultry houses. While
every effort was made to operate the sys-
tems in a manner similar to that used in
industry, the size and type of house used in

Gas UsAGE FOR THE Four TriaLs, GAL. LP
Trial Single  Double Pct. reduction
curtain  curtain
Trial 1 .......... 466 357 23
Trial 2 .......... 208 187 10
Trial 3 .......... 238 180 25
Trial 4 .......... 204 156 24

the demonstration prohibited the utilization
of partial house brooding. Because partial
house brooding was not used, total energy
consumption was higher than would be ex-
pected in a typical commercial house.
Comparisons of the relative amounts of
energy used and relative energy savings
can be made, however.

Two houses were equipped with single
curtains, and two houses were equipped
with double layers of curtain material. The
curtain material for the house containing
double curtains was installed as shown in
the figure. Air was al-

slot opening was established at the top of
the inside curtain. Both curtains could be
lowered, and ventilation air passed through
a 1.5-inch opening at the top of each curtain
when ventilation requirements increased.
The inner curtain opening could be closed
completely when needed. Both curtains
can be lowered completely to provide a
four-foot opening for warm weather opera-
tion. The table summarizes the gas usage
for the two types of curtain material for the

four trials.
Overall gas usage for the four trials was -
reduced from 1,118

lowed to enter the
house by passing up-
ward through the air
space between the two
curtains. This method
of installation allows
recovery of a portion
of the heatloss through
the curtain material
and prevents conden-
sation of moisture be-
tween layers of curtain
material, which has
been a problem when
double curtains with
closed bottom edges
have been used. One
curtain was installed
outside the building,
and the second curtain
was installed inside.
The building wall was
constructed using 3.5
X 3.5-inch posts, thus
a 3.5-inch air space ex-
isted between the cur-
tains. The outer curtain
was held away from .
the wall at the lower edge by a series of 0.5-
inch tubes.

During early brooding periods when
ventilation requirements are lowest, air
flow was through the lower opening and up
between the two curtain layers. A 1.5-inch

Alabama Agricultural Experiment Station

Cross sectional view of double curtain
construction on poultry house.

gallons for single cur-
tain houses to 881 gal-
lons for double cur-
tain houses. Use of
double curtains gave
an average gas usage
reduction of 21%.
This research in-
dicates maximum
benefit of double cur-
tains will be obtained
by installation in the
wall sections of the
primary brooding
area and should not be
required for the entire
house. It also indi-
cates reduction in gas
usage, resulting from
the use of double cur-
tains, will depend on
house construction
and time of year the
birds are grown. The
most effective use of
double curtains is dur-
ing the first three
weeks of production,
and in most cases their use will be justified
only in the partial house brooding area.

Koon and Flood are Associate Professors and
Trumbull is former Research Associate of Agri-
cultural Engineering; Brewer is Head of Poultry
Science. :
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I S.S. STRONG, C.F. DENEKE, B.K. BEHE, AND K.L. BOWEN

TRANSMISSION OF PHYTOPHTHORA RooT RoT IN
AN EBB AND FLOW SUBIRRIGATION SYSTEM

ncreasing concern

about water qual-

ity has prompted

the floriculturein-

dustry to increase
scrutiny of fertiliza-
tion and irrigation
practices to help re-
duce the potential for
groundwater contami-
nation from green-
house runoff. Ebb and
flow subirrigation is
one method of control-
ling runoff, but recent
AAES research indi-
cates plant spacing is

critical in reducing [*

nontreated plants
spaced at 7/16 inch
(Group 1) displayed
infection by Phyto-
phthora, while 30% of
those spaced at 1 5/8
inches (Group 2) ex-
hibited pathogen
growth. Diseasekilled
all of the inoculated
plants, and Phyto-
phthora spores were
detected in one of four
water tanks used.

The pathogen
moved from the in-
oculated row to the
fifth row of nontreated

the spread of disease
with this system.

Ebb and flow sub-
irrigation is a closed production system

MOVEMENT OF PHYTOPHTHORA PARASITICA TO NONTREATED VINCA
SPACED AT Two DISTANCES ON EBB AND FLOW BENCHES

Peppermint Cooler vinca growing on an ebb and flow bench; closest row inoculated
with Phytophthora parasitica.

These spores would be discharged along
with the runoff in traditional
irrigation systems, but with

the subirrigation system, they

Spacing between

Cumulative infection of nontreated plants

are contained and recircu-

lated. The movement of the

pots Week 2 Week 4 Week 6
root rot pathogen Phyto-
&, et i Pt phthora parasitica from dis-
Group 1, 7/16 6 23 60 3
Group 2. 15/8 0 10 30 eased to healthy plants in the

that collects runoff and returns it to a tank
for recirculation. As the surface of a leak-
proof floor or bench is slowly flooded, irri-
gation water flows around and beneath pot-
ted plants. Water is transported up through
the growing medium by capillary action.
After the water is turned off, the runoff is
used for the next irrigation. This labor-
saving system conserves water and fertil-
izer, decreases groundwater contamination
potential, and reduces incidence of foliar
disease.

A possible drawback is the spread of root
disease in the recycled liquid. Some bacteria
and fungi produce spores that move freely
in water and can cause large crop losses.

12

subirrigation system was stud-
ied in an AAES project.

Five-week-old seedlings of Peppermint
Cooler vinca were transplanted into three-
inch pots. Six rows of plants were placed on
4 X 6-foot ebb and flow benches. The first
row placed along the drain of each bench
was inoculated with the pathogen to serve as
an inoculum source for the five nontreated
rows. Separate benches were used to space
pots at two distances — 7/16 and 1 5/8
inches. Plants from nontreated rows were
harvested at two-week intervals, and root
samples were tested for evidence of
Phytophthora. Solution from irrigation
tanks also was tested. Plants were grown on
the benches for six weeks.

By week six, root samples from 60% of

plants on all benches
by week six — a total
distance of 17 inches
in Group 1 and 23 inches in Group 2.
However, only 13% of infected plants in
Group 2 exhibited severe root injury, com-
pared to 36% of those infected at the closer
spacing. Severe injury means at least 25%
of the root system is harmed.

The pre-packaged Canadian sphagnum
peat and perlite medium used in this study
was steam pasteurized to allow for more
accurate detection of Phytophthora by
eliminating existing pathogens. However,
pasteurization of Canadian peat is not rec-
ommended in commercial production be-
cause beneficial, disease-suppressing mi-
croorganisms also are destroyed.

Sanitation of production areas and disin-
fection of equipment reduce chances of a
disease outbreak, but other measures may
become necessary once a pathogen is estab-
lished in an ebb and flow system. Chemical
pesticides are commonly used in conven-
tional production systems, however there
are currently no fungicides or pesticides
registered for recirculation.

Strong is Graduate Research Assistant, Deneke
and Behe are Assistant Professors of Horticulture;
Bowen is Assistant Professor of Plant Pathology.
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I .M. DANGLER AND C.W. WOOD

NITROGEN RATES AND WITHIN-ROW SPACINGS
AFFECT COLLARD YIELDS

n recent years, seed companies have
introduced new hybrid collards that
are higher yielding than traditional
open-pollinated varieties. One hybrid,
Blue Max, exhibited the greatest yield
stability in trials conducted in the Southeast.

Because of the increased cost of hybrid
seed and the convenience of obtaining qual-
ity transplants, collard establishment has
shifted from direct seeding to the use of
transplants. However, the effects of within-
row spacing and nitrogen (N) fertilizer rate
on collards produced from transplants has
not been addressed. An AAES
study focused on these factors in
the production of Blue Max and
Vates, a less expensive, open-pol-
linated variety, grown in a sandy
loam soil.

Field experiments were con-
ducted in the spring and fall of
1990 on a Norfolk/Orangeburg
sandy loam soil at the E.V. Smith
Research Center, Shorter. Treat-
ments included N rates of 0, 50,
100, 150, and 200 pounds per acre
supplied as ammonium nitrate.
One-row plots were used with
plantspacings of 6,9, and 12 inches.
Rows were four feet apart.

Potassium and phosphorous
were broadcast and incorporated at
rates determined by the Auburn University
Soil Testing Laboratory. Half of the N was
broadcast at planting; the remainder was
band-applied 30 days after planting. Weeds,
nematodes, and other pests were controlled
according to the Vegetable Pest Control
Guide ANR-2. Plants were harvested once
each season at the 21-leaf stage.

Fall yields were 4.6 tons per acre, while
spring yields were 2.8 tons per acre, as
shown in the figure. Collards usually grow
better in the fall when temperatures are cool.

However, season, N rate, and cultivar
interacted in their effects on yield. In the
spring, Blue Max yield increased propor-
tionately as N rates increased, but the
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highest Vates yield was obtained at 100
pounds of N per acre. Highest fall yields of
both varieties were obtained with 100
pounds of N per acre. However, Blue Max
yielded more at all rates of N application.
The superiority of Blue Max was espe-
cially evident in the control plots, where N
was not applied. The hybrid yielded ap-
proximately 100% more than Vates in these
plots. However, it should be noted that Blue
Max produces bluish-green leaves that
some consumers may find objectionable.
Yields of both collard varieties decreased
from 4.0 to 3.6 tons per acre as the within-
row spacing increased from six to nine
inches. Yields did not decrease further at

Alabama Agricultural Experiment Station

An AAES study confirmed the high yield potential of
Blue Max, a hybrid collard variety.

the 12-inch spacings.

Results of these experiments confirm
the superior yield potential of Blue Max, a
hybrid, compared to an open-pollinated cul-
tivar. Blue Max responded to the addition
of more than 100 pounds of N per acre.

In the fall, the yield difference between
varieties when no fertilizer was applied is
additional evidence of the hybrid’s poten-
tial. Blue Max may have the capacity to
produce high yields when planted as a
double crop without additional fertilizer.

The similar reductions in yield of both
varieties with increased within-row spacing
suggests the crop’s response to plant spac-
ing is similar for hybrid and open-pollinated
collards.

In addition to confirming the yield po-
tential of Blue Max, the results of this
experiment establish a benchmark for N
application at 100 pounds per acre on Ala-
bama sandy loam soils. It also suggests that
high yields of standard and hybrid collards
may be obtained at within-row spacings of
nine inches and a four-foot row spacing.

Dangler is Assistant Professor of Horticul-
ture and Wood is Assistant Professor of
Agronomy and Soils.
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I [ . LOVSHIN AND D. R. BEAM

ADVERTISING INCREASES

THE SALE OF L1VE CATFISH

hannel catfish farmers with a

small area of water often have

problems marketing their fish to a

processing plant because the small

quantities harvested do not warrant
purchase by the processing plant. Small-
scale catfish producers have to find alterna-
tive markets for their fish. Two of the most
attractive markets for small-scale catfish
farmers are fee-fishing and live-fish sales to
area residents.

The Department of Fisheries and Allied
Aquacultures has operated a live-fish mar-
ket and fee-fishing pond located five miles
north of Auburn for 13 years. The market is
open on Saturday from 8 a.m. until noon
about47 weeks a year. The fee-fishing pond
is open during the same time period about
32 weeks a year.

Channel catfish raised in AAES research
ponds are harvested in the fall and early
winter and stored in holding ponds until
they are sold. Enough fish must be stored to
satisfy consumer demand until the follow-
ing year’s fish are large enough to harvest
in September. Often 40,000 to 50,000
pounds of fish, 8,000 to 10,000 pounds per
acre, are in holding ponds during the winter.
Holding ponds that contain over 5,000
pounds of fish per acre by the end of March
often have disease outbreaks that can result
in high fish mortality. To reduce fish mor-
tality, the weight of fish in the holding
ponds is reduced to levels that permit the
maintenance of a healthy aquatic environ-
ment.

3,500

3,000
tween January 14 and March

31. Ads are printed in the
Auburn University student

newspaper and two area g 2,500
newspapers at a cost of about
$150 per week. The ad cam- '%
paign promotes a reduction in _: 2 000
the price of live catfish from &8 '
$1.20t0$1.00 perpound. Ads 8
are printed on either Thursday ~ 2

e

orFriday depending on news-
paper distribution.

An average of 47,060
pounds of catfish per year and
998 pounds of catfish per
week have been sold from
1985 through 1992, as shown
inthetable. Advertisementsin
local newspapers increased
live catfish sales in 1990,
1991, and 1992 (see figure).
An average of 1,468, 2,388,
and 2,047 pounds per week of
live catfish were sold during the periods of
newspaper advertisements in 1990, 1991,
and 1992, respectively. The weight of
catfish sold during promotions increased
37, 50, and 47% over the weekly averages
for 1990, 1991, and 1992, respectively (see
table). Live catfish sold three weeks before
and three weeks after the ad campaign at
$1.20 per pound generated average weekly
incomes of $927 and $1,216, respectively.
Average weekly income received from live
catfish sold for $1.00 per pound during the

o
[$.
o
o

1,000

500

and 92.

1 2 34567 89 10
Weeks

The weight of live channel catfish catfish sold before,
during, and after advertisment campaigns in 1990, 91,

ad campaigns was $1,968. Even with the
$150 per week advertisement costs de-
ducted from the $1,968 earned weekly dur-
ing ad campaigns, average weekly income
increased $891 and $602 compared with
income earned before or after the promotion,
respectively.

Additionally, advertising appears to
have a residual effect on catfish sales after
the promotion is ended, as shown in the
figure. An average of $289 more catfish
were sold during the three weeks after the ad
campaign compared tothe three

Live channel catfish are THE INFLUENCE OF ADVERTISEMENTS ON LIVE-CATFISH SALES FROM THE AAES weeks before the ad campaign.
sold for $1.20 per pound while Sale weeks Yearly  Average Averége weekly  Percent Newspaper advertisements
catfish are sold to the process- Year peryear  sales Weikly sales duringad ~ increase to promote a reduction in the
. €S campaign . . .
ing plant for $0.60 to $0.70 o pate price of live catfish are a
per pound. Thus, profits are Lb. Lb. Lb. promising method to raise cat-
higher if excess fish in holding iggg ~~~~~~~~~~~~ 3515 22’3(1)% . ??‘01 - - fish sales, reduce inventory in
Ronds can be sold through'the 1987 . 48 42510 886 i ) catfish'holding ponds, and in-
live-fish market or to fee fish- 1988.. 48 46,656 972 - - crease income.

. 1989.. 46 42,180 917 - -
exs rather than to a processing | g9, " 50 46280 926 1,468 37
plant. Toincreasecatfishsales, | 1991.. 49 57,9048 1,183 2,388 50 Lovshin is Professor and Beam
a three- to four-week advertis- }“99% 1% 16,323 ggg %0‘6*; 3; is Senior Research Associate of
mg Ca{npaign is conducted be- e 7, 2 Fisheries and Allied Aquacultures.
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otation with a nonhost crop, par-

ticularly corn or sorghum, has been

recognized as a valuable tool in the

management of soybean cyst

nematode. Soybean cultivars that
are resistant to soybean cyst nematode also
have been used as a management tool. Con-
tinued monoculture of resistant cultivars,
however, led to the development of new
races of soybean cyst nematodes that were
able to reproduce on and reduce the yield of
previously resistant cultivars. AAES re-
search suggests that rotating resistant and
susceptible varieties may provide a way to
grow a soybean monoculture and maintain
acceptable yields.

In Alabama, soybean yield losses in 1992
due to soybean cyst nematodes, were esti-
mated to be 110,000 bushels, worth
$600,000. Reducing the loss by a small
percentage should have a beneficial effect
on net returns to the soybean producer.

An AAES study was conducted at the
Sand Mountain Substation, Crossville, to
determine the effects of various soybean
cropping sequences on soybean yield and
soybean cyst nematode numbers. The rota-
tion included soybean cultivars that were
susceptible and resistant to cyst nematode.
Cropping sequences included continuous
monoculture with the same soybean cultivar
using Essex (a susceptible cultivar), Forrest
(resistant to soybean cyst race 3), or Bedford
(resistant to soybean cyst races 3 and 14).
These plots were compared to plots in a
two-year rotation of Essex-Forrest, Forrest-
Essex, Essex-Bedford, Bedford-Essex,
Forrest-Bedford, Bedford-Forrest, Essex-
corn, Forrest-corn, or Bedford-corn.

Soybean yields were lower when culti-
vars were not rotated compared to cultivar

EDWARDS, D.B. WEAVER, D.L. THURLO

W, AND J.T. EASON

rotation and rota-
tion with corn
(seefigure). Yield
of Essex was
lower when the
previous crop was
Bedford rather
than  Forrest.
Corn in the rota-
tion had the great-
est positive ben-
efit on soybean
yield. There was
a one to two
bushel per acre in-
crease in yield
when resistant
cultivars were
rotated with sus-
ceptible ones,
while there were
two to four bushel
per acre increases
when soybeans
were rotated with
corn.

Soybean cyst 0
nematode larvae
and cyst counts
were highest for
continuous Essex
and continuous
Forrest soybeans.
Larvae and cyst counts were higher in the
Forrest and Bedford cultivars when follow-
ing Essex.

Based on these findings, it appears that
soybean production practices that include
corn in the rotation are the best means to
sustain soybean yield. However, planting
continuous soybeans in soybean cyst nema-
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Yields and nematodes counts from various treatments including con-
tinuous (nematode susceptible soybeans), soy-soy (resistant and sus-
ceptible rotation) and soybean and corn rotations.

tode-infested soil is feasible when resistant
cultivars are rotated with susceptible ones.

Edwards is Adjunct Associate Professor of
Agronomy and Soils and Soil Scientist with the
USDA-ARS National Soil Dynamics Lab; Weaver
is Professor and Thurlow is Associate Professor
Emeritus of Agronomy and Soils; Eason is Super-
intendent of the Sand Mountain Substation.
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I G R MULLEN

WHiIcH CHIGGERS ATTACK HUMANS IN ALABAMA?

ost people have encountered
chiggers, or “red bugs,” and
experienced the intense itching
their bites can cause, but little
information is available regard-
ing the species of chiggers involved. During
the past 15 years, researchers with the AAES
collected information that helped determine
the species that attack humans and the fate

of those chiggers once they have attached -

to an unsuspecting host.

Chiggers are the tiny larval stage of mites
of the family Trombiculidae. Whereas the
nymphs and adults of these mites are free-
living, the larvae are parasitic on many
vertebrate hosts including mammals, birds,
reptiles, and amphibians. Chiggers seldom
cause much discomfort to their normal hosts.
However, when they attach to atypical
hosts such as humans, their bites often
cause skin reactions, usually around the
ankles, wrists, waist, and other parts of the
body where clothes fit snugly.

Identifications of chiggers recovered
from humans in Alabama indicate that two
species are most frequently involved. Nei-
ther has a common name. One is the eastern
form of Eutrombicula alfreddugesi, the
most pesky chigger infesting people in the
eastern U.S. The other is Eutrombicula
lipovskyana, which has not been reported to
bite humans. Although the latter species
was found crawling on people, researchers
are not sure if it actually attaches and feeds.
On the other hand, E. alfreddugesi was
clearly responsible for most of the discom-
forting chigger bites experienced.

A third species, E. splendens —known to
attack humans in areas bordering marshes
and swamps — was not recovered, which is
probably due to limited collections from
these particular habitats.

E. alfreddugesi was found mainly in
relatively dry upland areas of pine, mixed
hardwoods, and second-growth sites domi-
nated by various plants, such as blackberry
and honeysuckle. In contrast, E. lipovskyana
was found in low-lying deciduous woods
with damp, shaded ground cover and an

Close-up view of skin reaction to chigger bites with associated redness,

swelling, and vesicle formation.

abundance of decaying logs and stumps.
Both habitats support populations of lizards,
which are preferred hosts of these chiggers.
Both species were generally active
throughout the summer and early fall. E.
alfreddugesi was recovered in human cases
from early May through mid-September
and E. lipovskyana from early July through
mid-October. E. alfreddugesi comprised
75% of the cases examined and 76% of the
total specimens recovered and identified.
To determine what happens to chiggers
after attachment to a person, individual
mites were monitored. In one series of
observations, the attachment sites of 25 E.
alfreddugesi were circled with ink within
12 hours of infestation. Each mite was

examined daily
thereafter. Within
the first 36 hours,
nine had died
whilesstill attached
at their original
sites; another nine
had detached and
either dropped off
or moved to an-
other, undeter-
mined location. Of
the remaining
seven attached
mites, only two
were still alive by
the fourth day. None survived to day five.
Even the few chiggers that did manage to
feed did not appear to survive on this host.

Whether the mites survived or not, their
bites caused intensely itchy skin lesions,
often culminating in fluid-filled vesicles at
the point of attachment. These observa-
tions indicate that few, if any, of the chig-
gers that attach to humans successfully
complete their feeding and go on to de-
velop into nymphs. However, unless the
chiggers are killed or removed within a few
hours, their bites typically cause a localized,
sometimes severe, skin irritation even after
the mites have died or detached.

Mullen is Professor of Entomology.




