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J. C. BLISS

SURVEY YIELDS INSIGHT INTO ALABAMA

FOREST OWNERS' ATTITUDES

PRIVATE individuals own most of
Alabama's forestland, and hence
greatly influence the economy and
environmental quality of the State.

In an Alabama Agricultural Experiment
Station study, a detailed questionnaire was
designed to determine forest owners' social
and economic characteristics, past and
planned forest management activities, and
opinions about several currently "hot" is-
sues in forestry.

Interviews were completed with 731 for-
est owners. They indicated that Alabama's
non-industrial private forest owners are a
diverse group of individuals not readily
classified into neat categories. Still, some
interesting patterns are discernible, see table.
Most of the owners come from rural back-
grounds. Approximately 40% are 65 years
of age or older, while only about 2% are less
than 35 years old. Since timber is often sold
when land changes hands, the aging of
Alabama's forest owners could mean an
increase in land ownership changes in the
future, and with it an increase in the amount
of timber offered for sale.

Alabama's forest owners of today are
also more highly educated than those sur-
veyed in the past. While fewer than 10% of
the study respondents have not completed
high school, 40% have completed at least 16
years of formal education, the equivalent of
a college degree. This trend should bode
well for the future care of Alabama's forests.

Those surveyed own and use their forest-
lands for a variety of benefits from nature
appreciation to timber production. One-
third of the respondents said that "keep-
ing land in the family" was the pri-
mary benefit they receive from owning
forestland in Alabama. About 25% of the
sample cited income from timber sales as
the primary benefit of ownership, and an
additional 14% said the primary benefit
they receive is "beauty or land apprecia-
tion." In addition to these primary ben-
efits, the owners said that personal recre-
ational opportunities, hunting opportuni-
ties, and habitat for game and non-game

wildlife were important benefits.
A majority of respondents have ac-

tively taken measures to utilize or in-
crease the productivity of their forest-
lands through preparing sites for forest
regeneration, planting trees, conducting
prescribed fires, and harvesting timber.
This suggests that they find timber
production activities compatible with
the other benefits they derive from their
land.

Some of the most enlightening results
concern forest owner attitudes toward
current forestry issues. Of those re-
sponding, 74% agreed with the state-
ment "Producing timber is the most
important objective of forest manage-
ment." However, they hold somewhat
diverse opinions as to what constitutes
acceptable forest management. While
74% agreed that "Prescribed burning is
an acceptable forest management prac-
tice," 53% felt the same about
clearcutting, while 48% of those ex-
pressing an opinion felt using herbi-
cides is acceptable.

Regarding the economics of timber
growing, 51% felt that prices received
by landowners for their timber provide
a fair return on investment (20% dis-
agreed). About 64% felt that inheritance
taxes have a negative effect on forest
management, and over 78% felt that a
reduced tax rate for capital gains income
is essential to encourage management.

Given that 71% of survey respondents
classified themselves as conservative on
most issues, it is not surprising that 49%
disagreed with the general statement "For-
estry practices on private land should be
regulated in order to protect the environ-
ment." When asked to respond to a more
specific statement, "Timber harvesting
should be strictly controlled in wetlands,"
58% agreed, and only 24% disagreed.

While this result doesn't answer the
question of who should do the controlling, it
does indicate that forest owners recognize

a need for protection of environmentally
sensitive areas. This interpretation is strength-
ened by the finding that 64% of the respon-
dents agreed with the statement "Timber
harvesting practices should be regulated
where necessary to protect habitat for
endangered species." While some might
argue that survey responses report what
people say - not what they do at least
these results indicate that Alabama's private
forest owners are concerned about protecting
the environment.

Bliss is Assistant Professor of Forestry.
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~M.R. BRADBARD. E.G. BROWN. AND R.J. BISCHOFF
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J.E. BROWN, R.T. GUDAUSKAS, R.P. YATES, B.C. EARLY, AND W.T. HOGUE

MOSAIC diseases caused by vi-
ruses, which often are transmitted
by aphids, can be devastating to
yields of yellow summer squash

in Alabama, particularly late in the growing
season. Recent Alabama Agricultural Ex-
periment Station research indicates reflec-
tive mulches can aid in the control of mosaic
diseases by discouraging aphid
infestations, subsequently increas-
ing squash yields. Mc

An Experiment Station study
focusing on the use of various re-
flective mulches in the production M
of summer squash was conducted
on an Orangeburg sandy loam soil Black.
(pH 6. 2) at the E.V. Smith Re- Yellow
search Center, Shorter. Treatments Bare sc
were: (1) black plastic mulch, (2) Alumir
yellow painted plastic mulch, (3) Bare s

white plastic mulch, (4) aluminum
painted plastic mulch, (5) bare soil ' B
as a control, and (6) bare soil with plant ki

Diazinon® insecticide. TABLE
SOn July 25, black plastic mulch

(1.5 mil thick and 6 ft. wide) was
applied to rows 20 ft. long, spaced Mul,

5 ft. apart. Methyl bromide was treatm

injected beneath the black plastic
mulch at the same time the mulch Alumin
was applied in a one-step opera- White.
tion. Aluminum and yellow col- Yellow

ored paints were applied to some Bare so

treatments using all purpose paints (Diazi
diluted (2:1) with a mineral spirit Bare so

paint thinner. Black plastic mulch
was laid on all bare soil plots with a plastic
layer applicator to permit adequate fumiga-
tion, then removed for bare soil treatments.

On August 3, Dixie hybrid yellow crook-
neck summer squash was direct seeded
through 18-in. interval punched holes in
rows of the different plastic mulch treat-
ments. The Diazinon insecticide treatment

was applied to the plants every 7 days from
the time seedlings appeared above ground to
the end of the harvest period.

A 4.5 x 10.5-in. yellow pan partially filled
with a 1:1 mixture of anti-freeze and water
was placed in each treatment plot to serve as
an aphid trap. Beginning on August 24,
aphids were collected four times during the

BLE 1. EFFECT OF REFLECTIVE MULCH TREATMENTS ON

)SAIC DISEASE INDEX OF YELLOW CROOKNECK SUMMER
SQUASH FOLIAGE

ulch
tment

..................

Dil ..............
um ...........

)il
ion) ...........

Date of rating'

Oct. 10 Oct. 18

1.37
.79
.57

1.37
.03

1.42

2.43
2.04
2.19
2.28

.40

Oct. 24 Nov. 1

2.60
1.94
2.49
2.66

.74

3.23
2.43
2.76
3.08
1.41

2.36 2.52 2.78

ased on a rating of 0 = no disease symptom, 5 = 100% of
illed.

2. EFFECT OF REFLECTIVE MULCHES ON THE PRODUCTION

OF SUMMER YELLOW CROOKNECK SQUASH

ch Total Marketable
nent yield/acre

Ton

um ........ 11.1
............... 11.3
............ 10.0

7.9
il
non) ...... 6.9
il .......... 5.7

Pct.

57
42
42
26

Nonmarketable

Mosaic Cull

Pct.

39
57
57
72

Pct.

4
1
1
2

32 68 0.4
40 59 1

study period. Plots were harvested a total of
nine times beginning October 10. Plants
from the different treatments were rated for
mosaic symptoms, and viruses associated
with the disease were identified by the
enzyme-linked immunosorbent assays
(ELISA) of foliage and fruit.

Based on ELISA results, zucchini yellow

mosaic and cucumber mosaic viruses were
the predominant viruses infecting the squash.
Effects of the viruses on the plants were most
severe during the latter part of the growing
season.

Aluminum painted mulch was the most
effective treatment in delaying development
of mosaic diseases in the crop, table 1.
White and yellow plastic produced similar
effects and were the next most effective in
delaying the diseases. Black plastic, loose
soil, and bare soil plus insecticide were the
least effective.

Aluminum painted mulch was most ef-
fective in reducing incidence of mosaic
diseases during the first 3 weeks of harvest.
As the plants' foliage covered the mulch,
light reflectance into the plant canopy was
reduced, and presumably this allowed
aphid populations to increase as the growing
season progressed. Aluminum white and
yellow plastic treatments produced the
highest squash yields as compared to other
treatments. Bare soil produced the lowest
yields, table 2.

Results of this study showed that alumi-
num plastic mulch reduced the incidence of
aphids and thereby delayed development
of mosaic diseases for approximately 3
weeks, thus extending the harvest period
for marketable squash. Total yields were
higher and fewer squash fruits with mosaic
symptoms were harvested from aluminum
plastic mulch than from black plastic, bare
soil:insecticide, and bare soil treatments.
Alumium plastic mulch clearly has the po-
tential to be an effective cultural practice in
Alabama.

Brown is Associate Professor of Horticulture;
Gudauskas is Professor of Plant Pathology;
Yates is Research Assistant; and Early is Labo-
ratory Technician VI of Horticulture; Hogue is
Superintendent of the Horticulture Unit, E.V.
Smith Research Center.
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J.H. EDWARDS. E.C. BURT. R.L. RAPER. AND D.T. HILL

RECYCLING PAPER AND POULTRY BYPRODUCTS

IN AGRICULTURE
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~M.A. REIBER AND D.E. CONNER
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L.J. KUTZ AND J.B. CRAVEN

ROBOTIC TRANSPLANTING

OF BEDDING PLANTS
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W. R. EGBERT, D. L. HUFFMAN, AND D. D. BRADFORD

STABILITY OF AU LEAN® GROUND BEEF DURING

REFRIGERATED STORAGE

AS CONSUMERS reduce the fat
and caloric content of their diets,
they select food products that are
perceived as being lower in fat and

eliminate those perceived as being higher in
fat, such as ground beef. AU LEAN®
ground beef has made an impact on meat
buying consumers, many of whom are con-
cerned with reducing dietary intake of fat
and calories. These products are rapidly
expanding into retail markets; therefore, re-
search efforts were initiated by the Ala-
bama Agricultural Experiment Station to
determine the refrigerated storage stability
of these products during simulated retail
distribution.

For each of three replications, low-fat
(8% fat) ground beef and AU Lean carrag-
eenan-based beef product (8% fat) were
manufactured and packaged at a commer-
cial grinding operation. AU Lean ground
beef was formulated to contain 10% added

water, 0.5% carrageenan, 0.4% encapsu-
lated salt, and 0.2% hydrolyzed vegetable
protein. After shipment to Auburn Univer-
sity, the ground beef products were held
under conditions that would normally be
encountered during retail distribution and
display.

After the simulated retail display, the
ground beef products were evaluated for
microbial populations and color stability
(total and surface color). Aerobic,
psychrotrophic, coliform, and mold and
yeast populations were determined for each
product. Color stability was evaluated using
both objective (Hunter color 'a' values and
metmyoglobin content) and subjective (vi-
sual appraisal panel: overall color scores
and discoloration) measurements.

Few differences were found in microbial
populations in the present study. No differ-
ences were found between the low-fat, all-
beef product and AU Lean ground beef for

aerobic plate counts, populations of
psychrotrophs, or mold and yeast popula-
tions, figure 1. A small difference was
found between the products for coliform
populations with the AU Lean product
having slightly higher numbers, figure 1.
However, this difference has little practical
significance.

Visual appraisal color scores for both
surface and total color indicate that AU
Lean ground beef possessed greater redness
than the low-fat control product, figure 2. No
differences were found between the two
low-fat products for total color.

Overall, few differences were found in
the microbial populations or color stability
of the low-fat, carrageenan-based ground
beef product in comparison to the low-fat,
all beef control product.

Egbert is former Research Associate, Huffman
is Professor, and Bradford is Research Associate of
Animal and Dairy Sciences
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FIG. 1. Microbial population of ground beef products during simulated
retail distribution. Standard error of the mean values for aerobic,
psychrotrophic, coliform, and mold and yeast population are 0.03,
0.02, and 0.06, respectively.
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FIG. 2. Effect of retail distribution and display on the color stability of
ground beef products measured subjectively. Standard error of the
mean values for overall color score (total and surface and percent
discoloration (total and surface) are 0.05, 0.28, and 4.35, respectively.
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R.J. LIEN, T. YUAN, AND G.R. MCDANIEL

FEEDING AND LIGHTING PROGRAMS AFFECT

BROILER BREEDER EGG PRODUCTION

CHICKENS are capable of initiat-

ing reproduction prior to 20 weeks
of age. Therefore, it may be pos-
sible to reduce rearing costs by

stimulating egg laying by breeder pullets at
an earlier age. A recent Alabama Agricul-
tural Experiment Station study investigated
whether it is possible to stimulate earlier
production of adequately sized eggs by al-
lowing greater body weights during rearing
and initiating photo (light) stimulation at
earlier than normal ages.

Female broiler breeder chicks were pro-
vided constant light and starter feed free
choice to 3 weeks of age. The pullets were
then subjected to feeding programs provid-
ing different amounts of feed during the
remainder of the rearing period and expo-
sure to long daylengths, or photo stimula-
tion (PS), at different ages. From 3 weeks
until PS they were subjected to 8 hr. of light
per day and provided grower feed either

Egg production, %
80

,- Light

60

40
Medium

0

80
,,-20 wks

60 ..

40 ,' ]174wks

20

16 24 32 40 48

Weeks of age

Effect of rearing period feeding treatment and
stimulation on broiler breeder egg production.

free choice (heavy EFFECT OF REARING PERI

treatment) or to re- ON BROILE

sult in projected
growth to weights Treatment
of 6.2 (medium
treatment) or 5.3 lbs.
(light treatment) at Rearing period feeding

Heavy ........................
20 weeks. A total Medium..............
of 72 pullets from Light ....... ............

each of the three Age at initiation of
fei traet photo stimulationfeeding treatments 14 weeks .................

were subjected to 17 weeks.....................

PS by 15 hr. of 20weeks .....................

light per day from
either 14, 17, or 20 through 64 weeks.

Breeder feed was provided daily at levels
of 22, 24, 26.5, and 30 lb. per 100 birds
during weeks 1, 2,3, and 4 after PS, and 33,
32, and 31 lb. per 100 birds during the
following 10, 9, and 9 week periods, respec-
tively. During the remainder of the study, 30
lb. per 100 birds was provided daily. Body

weight, age at first egg, egg
production, and egg weights
were determined for the 72
birds in each of the nine treat-
ments.

Heavy pullets weighed

6.6, 7.4, and 8.3 lb. when sub-
. jected to PS at 14, 17, or 20

weeks of age, respectively.
Peak egg production levels
ranged from 50 to 70%, see

I figures. Although heavy hens
began laying eggs at an ear-
lier age, total egg production
of medium and light hens was
greater than that of heavy
hens, see table. This was due
to increased peak and post-
peak production levels in
hens subjected to feed restric-
tion during rearing (medium
and light treatments). Simi-

56 64 larly, age at first egg was de-

creased in hens subjected to
PS at both 14 and 17 weeks.But, since peak egg produc-

OD FEEDING TREATMENT AND AGE AT PHOTO STIMULATION
R BREEDER EGG PRODUCTION AND WEIGHT

Total greater
Age at first Total than 21
egg, weeks egg/hen oz./doz.

eggs/hen

Av. egg
weight,

oz./dox.

23.2 124 79 23.2
24.4 152 119 25.4
24.1 156 119 25.4

23.1 140 101 24.4
23.4 145 108 24.4
25.2 148 109 25.2

tion levels were greater in hens subjected to
PS at 17 and 20 weeks, total production was
not affected by age at PS.

Average egg weights for the production
period were increased by medium and light
treatments and PS at 20 weeks of age. Simi-
larly, production of eggs weighing more
than 21 oz. per dozen was increased by
rearing period feed restriction and de-
creased by PS at 14 or 17 weeks. In all
treatments, weekly egg weights increased
similarly from an average of about 19 oz.
per dozen at 25 weeks to 25 oz.per doz. at 39
weeks. Egg weights were primarily depen-
dent on age and there were only slight
differences among treatments at the same
age. So, differences in average egg weights
and the production of eggs weighing more
than 21 oz. per dozen were due to the greater
percentage of total eggs laid by hens of the
heavy and 14 week PS treatments early in
the laying period.

Within the ranges of the feeding and age
at PS treatments tested, it appears that it
may not be practical to stimulate early egg
production by breeder hens since egg size
is primarily influenced by age and does
not respond to increases in body weight
during the rearing period.

Lien is Assistant Professor, Yuan is a Graduate
Student, and McDaniel is Professor of Poultry
Science.

Alabama Agricultural Experiment Station 11



D.L. RANKINS. JR.. D.I. BRANSBY. AND W.H. GREGORY
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~W.L. KINGERY. C.W. WOOD, AND D.P. DELANEY
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D.W. REEVES, H.A. TORBERT, H.H. ROGERS, AND S.A. PRIOR

TRAFFIC AND TILLAGE: MANAGING SOIL

COMPACTION FOR CORN

E QUIPMENT traffic after intensive

tillage severely compacts soil, but
corn plants have the ability to
compensate for reduced rooting in

compacted soil zones, according to findings
in a cooperative project by the Alabama
Agricultural Experiment Station and the
USDA-Agricultural Research Service (ARS).

This ongoing study, which is being
conducted at the E.V. Smith Research
Center, Shorter, was initiated in 1988 on a
Norfolk loamy sand with a well developed
hardpan 6 to 10 in. below the surface. A
winter cover crop of Cahaba White vetch
was planted in the fall of 1987 and 1988.
The cover crop was killed with
Gramoxone® 4 to 7 days prior to planting
DeKalb 689 corn in 30 in. rows each spring.

All possible combinations of three fac-
tors were included in the study. The three
factors were:

Deep Tillage: (1) no subsoiling, (2)
annual in-row subsoiling, or (3) complete
disruption of the hardpan, subsoiling on
10-in. centers,

Surface Tillage: (1) incorporating the
cover crop residue by disking and field
cultivating, or (2) leaving the cover crop
residue in place on the soil surface,

n Equipment Traffic: (1) normal traffic
with the use of 4-row equipment, or (2) no
traffic using a wide-frame research vehicle.

Cone resistance, bars
0 5 10 15 20 25

.0

-2

°15 -

20- o No traffic x no sur
* No traffic x surfac

25 - *Traffic x no surfac2Traffic x surface tii

In 1989, soil moisture was
monitored from tasseling until
black layer in three positions; in
the row, and in the middles on
either side of the row. In plots that
received traffic, with the four-row
pattern, every other row middle
would have been compacted by
tractor tires.

Soil water was high-
est in the traffic or tire
middles, especially
with surface tillage,
table 1. This shows that
soil compaction in the
wheel tracks, especially

TABLE 1. VOLUMETRIC SOIL WATER CONTENT IN 0-8 IN. DEPTH AS
INFLUENCED BY TRAFFIC, TILLAGE, AND Row PosITIoN

Tire middle

Traffic

No-tire middle

Surface No-surface Surface No-surface
tillage tillage tillage tillage

Pct.
No-traffic ............ 10.95
Traffic ............... 15.01

following surface till-
age, reduced root growth and subsequent
soil water extraction.

Without traffic, surface tillage increased
soil water extraction, resulting in lower soil
water contents, however, there were no dif-
ferences due to row middle position since in
these plots neither middle was compacted by
equipment tires. In trafficked plots, soil
water content was much less in the no-tire
middles than the tire middles, indicating
greater root growth and water extraction in
the no-tire middles of these plots.

Soil strength measurements with a pen-
etrometer show that traffic after surface till-
age severely recompacts the soil, see fig-

ure. In contrast, the increased
bearing capacity of no-till (no

I0 surface tillage) resulted in reduc-
tions in traffic-induced compac-
tion of up to one half that found
following disking and field culti-
vation.

rface tillage
:e tillage
e tillage
Ilage

Soil strength as affected by traffic and tillage within a
wheeled or tire middle.

Although penetrometer
and soil water data confirm the
detrimental effect of traffic after
intensive tillage, there were no
yield differences as a result of
traffic. This, along with water use
patterns, table 1, indicates that
corn compensated for reduced
rooting in wheeled or tire
middles by increased rooting in
nonwheeled or no-tire middles.

Pct. Pct. Pct.
11.98 11.01 11.55
13.97 10.23 12.48

In both the drought year of 1988 and the
abundant rainfall year of 1989, surface till-
age interacted with deep tillage to affect
grain yields, table 2.

In the drought year of 1988, with both
complete disruption and in-row subsoiling,
yields were greatest when vetch residue
was not incorporated by surface tillage.
Without deep tillage, however, surface tillage
increased yields. With favorable rainfall in
1989, there was no benefit from leaving
residues on the surface, as in 1988. However,
yields again increased with the intensity of
deep tillage while surface tillage increased
yields when no deep tillage was performed.

Results suggest that the conservation
tillage practice of in-row subsoiling with-
out incorporating residues is an appropri-
ate practice for sustaining crop yields on
Coastal Plain soils, especially if traffic pat-
terns can be maintained so that at least one
row middle adjacent to each row receives
no traffic during the growing season.

Reeves is Research Agronomist,USDA-Ag-
ricultural Research Service (ARS) National Soil
Dynamics Laboratory (NSDL), and Adjunct Pro-
fessor, Torbert is Soil Scientist, USDA-ARS-
NSDL, and Adjunct Assistant Professor, Rogers
is Plant Physiologist, USDA-ARS-NSDL, and
Adjunct Professor, and Prior is Research Associ-
ate, USDA-ARS-NSDL, Department of
Agronomy and Soils.

Alabama Agricultural Experiment Station

TABLE 2. INFLUENCE OF DEEP AND SURFACE TILLAGE ON CORN GRAIN YIELD

Surface tillage, 1988, Surface tillage, 1989,

Deep tillage bu./acre bu./acre

Yes No Yes No

No subsoiling ................. 23 18 103 75
Annual subsoiling............ 44 50 113 110
Complete disruption ........ 56 61 124 118
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