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ON THE COVER: Simmental-Hereford cross
cows are proving superior to Angus-
Hereford crosses. (See story, page 3.)



SIMMENTAL-HEREFORD COWS SHOW BETTER
MATERNAL TRAITS THAN ANGUS-HEREFORD

T.B. PATTERSON and S.P. SCHMIDT, Department of Animal and Dairy Sciences
LA. SMITH, H.W. GRIMES, and J.L. HOLLIMAN, Black Belt Substation

F OR YEARS CATTLEMEN have ac-
cepted the Angus-Hereford (AH)
cross cow, or black baldy, as the

standard with which to compare other cross-
bred cows. In fact, in Alabama research, no
other crossbred cow had proven superior to
black baldies until a recent Alabama Ag-
ricultural Experiment Station study at the
Black Belt Substation indicated that calves
from Simmental-Hereford (SH) cross cows
were heavier at birth and weaning, were
taller at the hips, and had a higher stocker
grade than calves from AH cows.

The dams for the 3-year study were heifer
calves obtained by artificially inseminating
(AI) high grade Hereford cows in the G.W.
Jones herd, Huntsville, with semen from
above average Angus and Simmental bulls.
Performance-tested Angus bulls were used
to clean up after AI. Over a 2-year period,
the heifer calves that resulted from these
matings were put into the Auburn study.
Since matings were made at random, differ-
ences in characteristics contributed by the

TABLE 1. REPRODUCTIVE PERFORMANCE

Born
Comparison Calving dead Weaned

or died
Pct. Pct. Pct.

By breed of sire
Angus (178)' ...... 92.7 5.4 87.6
Polled Hereford
(172) ............. 96.5 5.4 91.3

By breed of dam
Angus x
Hereford (176) .... 95.4 6.5 89.2
Simmental x
Hereford (174) .... 93.7 4.3 89.7

By age of dam
2-yr.-olds (142) .... 94.4 7.5 87.3
3-yr.-olds (143) .... 93.7 2.2 91.6
4-yr.-olds (65) ..... 96.9 7.9 89.2

Total or
average .......... 94.6 5.4 89.4

'Numbers in parenthesis indicate number of
cows exposed.

Hereford cows were minimized in these
crossbred AH and SH females.

By the time they were 15 months old, all
heifers that weighed 65% of their expected
mature weight were bred to calve as 2-year-
olds. This amounted to 87% of the total
number of heifers. The remaining smaller
heifers were held over and bred to calve first
as 3-year-olds. The first week in February,
excellent performance-tested Angus and
Polled Hereford bulls began breeding the
heifers by natural service and continued for
90 days.

Data were collected for 3 years to include
calves produced from 2-, 3-, and 4-year-old
cows. Heifers calving first as 2-year-olds
were given extra feed so they would have a
better chance to breed back and calve again
as 3-year-olds.

The cow herd grazed dallisgrass-tall
fescue-white clover pastures March 1-No-
vember 15. When pasture was inadequate
during the winter, johnsongrass hay and a
protein-energy supplement were fed to
meet National Research Council require-
ments. Salt was offered free choice.

During the winter, whole shelled corn
was provided as a creep feed for the calves,
but was discontinued as spring pasture be-
came available. Within 24 hours of birth,
calves were numbered and males were cas-
trated. Calves' sex, weight, hip height, and
dam's number were also recorded. Two
weaning dates were selected each year so
that the average weaning age of each group
was approximately 250 days. All calves were
weighed, measured, and assigned stocker
grades at weaning. Cows weaning calves
were also weighed and measured at this
time. In the following results, all differences
discussed are statistically significant.

Neither the breed of sire, breed of dam,
nor age of dam caused any differences in
percent cows that calved, percent calves that
were born dead or later died, or in percent

TABLE 2. PRE-WEANING TRAITS

Comparison No. of Birth 250-day adjusted Height at Stocker grade
calves weight weaning weight weaning at weaning
No. Lb. Lb. In.

By breed of sire
Angus............. 153 61.6 673.4 45.2 14.1
Polled Hereford..... 157 60.7 668.5 44.7 14.2

By breed of dam
Angus x Hereford... 155 59.2 646.2 44.2 13.9
Simmental x Here-
ford ............... 155 63.1 695.7 45.7 14.3

Total or average....... 310 61.2 670.9 45.0 14.1

113 = Choice; 14 = high Choice.

cows that weaned a calf, table 1. All cows
calved equally well as 2-, 3-, and 4-year-olds.
This may be attributed to excellent nutrition
and management. Death loss was not exces-
sive and in most cases, probably because of
smaller birth weights, was not associated
with calving difficulties.

The breed of sire did not cause differences
in pre-weaning traits measured, table 2.
However, SH cows produced calves that
were approximately 4 lb. heavier at birth and
50 lb. heavier at weaning than AH cows. In
addition, at weaning, the calves from SH
cows had a higher stocker grade and an
average hip height 12 in. taller than those
from AH cows.

The breed of calf contributed no differ-
ences in performance that could not be ex-
plained by differences in breed of dam. It
was expected that the three-breed cross
calves by Angus bulls from SH cows would
have better performance than the backcross
calves by Polled Hereford bulls from the
same cows. However, this did not occur.

TABLE 3. WEIGHT AND HEIGHT OF
Cows WEANING CALVES

Comparison Cow weight Cow height
at weaning at weaning

Lb. In.

By breed of cow
Angus x
Hereford (158)' .. 970.6 47.6
Simmental x
Hereford (156)... 1,043.2 50.8

By age of cow
2-yr.-olds (125)... 928.6 48.9
3-yr.-olds (131)... 1,011.1 49.5
4-yr.-olds (58).... 1,081.0 49.2

'Numbers in parenthesis indicate number of
cows tested.

The SH cows were 73 lb. heavier than the
AH cows, table 3. However, the extra calf
weight was more than enough to offset the
extra maintenance cost of the larger cow.
The SH calves had an average weaning
weight 49 lb. heavier than calves from AH
cows. It is accepted that for each 200-lb.
increase in mature cow weight, 50 extra lb.
of calf are needed at weaning to offset the
additional maintenance requirements for
the larger cow. Therefore, less than 19 extra
lb. of calf were necessary to offset the 73-lb.
additional cow weight. The difference in
weight due to breed of dam is not likely to
increase as these cows mature.

A breeding program such as the one de-
scribed here should not be attempted unless
excellent nutrition and management are
available.

Alabama Agricultural Experiment Station 3
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FIG. 4. L. pusillus larvae.
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Groundwater Use
in Catfish

Production
HA CLONTS and S.B. WILLIAMS

Department of Agricultural Economics
and Rural Sociology

MOST COMMERCIAL FISH

PRODUCERS in Alabama utilize
watershed runoff as a primary

water source. However, in west Alabama
where catfish production is concentrated,
unique soils, evaporation rates, seepage
rates, and rainfall irregularities cause water
volume in most ponds to shrink significantly
in summer months.

A 1982 fish producer survey revealed that
86% of the producers in west Alabama did
not have sufficient surface water year-round
to maintain preferred fish production levels.
Consequently, in droughty summer months
many fish producers are turning to sub-
surface water sources to maintain adequate
pool levels and water quality conditions. In
addition, a growing number of producers are
building diked ponds with dams on four
sides. Diked ponds are easier to manage and
harvest than traditional hill ponds.

Alternative strategies for water use in
areas deficient in watershed runoff are under
investigation by Alabama Agricultural Ex-
periment Station researchers. Water-use
models in the study include:

1. Diked ponds requiring 100% of avail-
able water to be pumped from subsurface
aquifers.

2. Hill ponds utilizing watershed runoff
as a primary water source, but requiring
supplementary water from subsurface aqui-

Production

cost/Ib.

1.00-

.90

.IO-acre pond

.70

.60
.50 Average

. market

.40 - price

5-acre pond
.20

.10- 20-acre pond,4 84

25 50 75 100
Percent of water added

to raise normal dry-year

fers. To simplify this system, four distinct
water additions were analyzed-25, 50, 75,
and 100% of the amount of water needed to
raise "normal" pool levels to "full-pool" in
the driest year expected.

3. Both systems above using a secondary
water storage reservoir as an alternative to
pumping from subsurface aquifers.

4. Oversized ponds designed to retain a
prescribed minimum water volume to satisfy
selected stocking rates. The extra water vol-
ume is necessary to overcome seepage and
evaporation losses.

Water needs for each system were deter-
mined by water budgeting. Precipitation,
evaporation, seepage, and runoff were in-
corporated into a model to estimate water
needs on a monthly basis.

There were definite economies of size
among the pond units in all four models.
Equipment necessary to supply water to
ponds increased in capacity with pond size,
but not linearly. Rather, cost per unit rose as
pond size increased from 5 to 10 acres, but
dropped significantly with 20-acre ponds.
The same equipment, for the most part,
could satisfy both 10- and 20-acre pond re-
quirements; thus, the efficiency improved
with larger ponds. The figure shows the
incremental changes in fish production costs
associated with pond size.

The figure also shows optimum additional
water amounts which could be added to hill
ponds from groundwater sources. Approxi-
mately 82, 84, and 89% of the difference
between "normal" and "full" pool amounts
could be added economically to the 5-, 10-,
and 20-acre ponds, respectively.

Benefit-cost ratios reflecting incomes over
capital, operating, and maintenance costs for
each system were used for quick com-
parisons of the system. The combination
water source for traditional hill ponds
proved to be the most profitable and efficient
use of resources, see table.

The farmer survey in west Alabama
showed a groundwater extraction rate of ap-
proximately 26 acre-feet per day from 85
active wells used in fish production. A linear
growth trend in pond numbers and fish pro-
duction indicates that by the year 2000, pro-
ducers in the study area will require over 50
acre-feet per day for fish production.

SUMMARY OF BENEFIT/COST RATIOS FOR CATFISH
PRODUCTION SYSTEMS IN WEST-CENTRAL

ALABAMA, 1982

Annual Annual
gross investment Benefit/

System revenue and cost
plus operating ratio

salvage costs
Dol. Dol.

1. Diked pond, 100% water by pumping
5-acre unit 11,250 12,749 0.88

10-acre unit 22,500 17,279 1.30
20-acre unit 45,000 30,230 1.49

2. Hill pond, 25, 50, 75, 100% water by pumping
5-acre unit

25 pct. 10,743 11,065 .97
50 pet. 10,968 11,118 .99
75 pct. 11,137 11,165 1.00

100 pct. 11,250 11,216 1.00
25 pct. 20,925 15,241 1.37
50 pct. 21,825 15,483 1.41
75 pct. 22,275 15,724 1.42

100 pct. 22,500 15,966 1.4120-acre unit25 pct. 42,275 26,937 1.57
50 pct. 43,650 27,291 1.60
75 pct. 44,550 27,451 1.62

100 pct. 45,000 28,582 1.57
3. Hill or diked pond, 100% water by gravity flow5-acre unit 11,250 14,020 .80

10-acre unit 22,500 17,540 1.28
20-acre unit 45,000 28,080 1.60

4. Oversized hill or diked pond
5-acre unit 7,500 11,000 .6810-acre unit 15,000 15,000 1.00

20-acre unit 30,000 26,000 1.15

Existing aquifers in the study area are
capable of supplying 4,800 acre-feet per day
from depths of 10 to 1,300 ft. However, this
study showed the maximum economic depth
of water extraction for fish production to be
about 85 ft. At this depth, approximately
10% of the aquifer volume, or about 480
acre-feet per day, are available. Based on
historical water use for other purposes, the
aquifer is more than adequate for area needs.
Thus, the question is not one of water avail-
ability, but rather one of the economics of
water withdrawal.

At present, the most economical water use
system is the hill pond system utilizing
watershed runoff supplemented with
groundwater additions to maintain pond lev-
els at about 90% of pond capacity.

' !!
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BECAUSE CATFISH stop growing
when water temperature falls below
54 °, the easiest way to grow them is to

stock in spring, grow out during summer,
and harvest in fall. But harvesting according
to this schedule produces a seasonal glut in
the fall, thereby creating marketing prob-
lems. Nevertheless, this was the common
production and marketing schedule followed
when Alabama's catfish industry was de-
veloping in the 1950's and 1960's.

The best way for a catfish processing plant
to be profitable is to operate year-round at
capacity, with a steady supply of catfish.
Processors several years ago began to offer
higher prices during winter, spring, and
summer, compared to fall, to obtain steadier
supplies. The processors' intention was to
pay catfish farmers to postpone harvesting in
the fall and hold the catfish into the slow-
growth winter period for harvest during
spring and summer.

Spreading harvesting over a 12-month or
3-month period or harvesting in 1 month
only yielded varying degrees of profitability
in an Alabama Agricultural Experiment
Station study done on a west Alabama catfish
farm. The study compared the long-term
profitability of this middle-sized operation
among three harvest strategies:

Strategy 1: Partial harvesting every
month with nets (topping).

Strategy 2: Harvesting only during Sep-
tember, October, and November (figured on
basis of same annual weight offish as actually
harvested in Strategy 1).

Stategy 3: Harvesting only in October
(same annual weight).

The Texas A&M University Aquaculture
Budget Simulator was used to project the
economic performance of the farm over a
10-year planning horizon. Primary data were
collected for the 12-month period ending
June 1982, using a questionnaire which was
administered during interviews with the
farm manager. The sample farm contained
over 200 pond surface acres and produced
both fingerlings and market-size catfish.

The net worths of the farm at the end of
year 10 under the three harvest stategies are
illustrated in the table. Harvest strategy l's
net worth of $1,376,329 in year 10 was the
largest of the three net worths. Harvest
strategy 2's year 10 net worth of $972,949
was second, while strategy 3 ranked third
with 10-year net worth of $833,024.

The three, 10-year net worths translate
into annual average equity (net worth)
growth rates of 48.2%, 31.1%, and 25.2% for
harvest strategies 1, 2, and 3, respectively.
These equity (net worth) calculations were
based on (1) original owner's equity of
$236,589 for all three harvest strategies, and
(2) gross revenue for each year before taxes
with production costs subtracted. Annual
growth rates are also given in the table.

The effects of different harvest timing

Alabama Agricultural Experiment Static

Alternative Marketing Systems Offer
Greater Catfish Profits
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strategies on the cash flow of the sample farm
were as follows: Harvest strategy 1 showed
the fewest negative cash flow months with an
annual total of four (June-September). Har-
vest strategy 2 yielded double that number
with negative cash flow all months except
February, September, October, and No-
vember. Harvest strategy 3 (100% harvest in
October) showed the most negative cash
outflow months with a total of 10 (all months
except February and October).

Due to the different seasonal patterns of
stocking and harvesting, the flow pattern of
farm cash receipts seldom matches the flow
of cash expenses. Farmers who can coordi-
nate these income and expense flows to can-
cel each other out as much as possible can
then operate with less short-term borrowing
and liquid (cash) reserves. The number of
negative net cash flow months during a
12-month period shows how much income
and cost cash flows cancel each other out.
Harvest strategy 1 offered the fewest nega-
tive net cash flow months.

Harvest strategy 3 (October) is believed to
represent the traditional harvest pattern dic-
tated by the natural biological catfish grow-
ing season. Harvest strategy 2 (September,
October, and November) is believed to
typify the harvest schedule pursued by a

farmer who is beginning to control his har-
vest to exploit seasonal catfish prices. Har-
vest strategy 1, the existing schedule of top-
ping the growout ponds every month, is
believed to represent the choice of a catfish
farm manager who is acutely aware of the
extra income he can earn by departing from
tradition to take advantage of seasonal
prices.

This research marked the first use of a
computer simulation model to compare
different marketing situations. In this case,
the marketing situations took the form of
production management (i.e. harvest tim-
ing). The whole area of seasonal prices
offered by processors gives the catfish farmer
a chance to improve his own marketing posi-
tion, and thus his own long-term financial
position, by bringing his catfish to market
when they will bring the best possible price.

Assuming any management practice that
increases profits also increases growth po-
tential, then harvest strategy 1 offered more
opportunities for financial growth of the cat-
fish farm than strategies 2 and 3. Results
suggest that such production planning by

catfish farmers can be profitable, perhaps
more so than the high-density fish stocking
and the large economies of scale that have
dominated the catfish industry during its
recent years of rapid expansion.

COMPARATIVE SUMMARY OF ECONOMIC GROWTH MEASURES FOR THREE HARVEST
STRATEGIES FOR A WEST ALABAMA CATFISH FARM OVER 10 YEARS, 1982-91

Harvest strategy

2--harvest 3-harvest

Measurement 1-harvest September, Octoberall months October, onlyNovember only

Year 10 net worth (owner's equity) ........
Annual rate of equity growth (average) .....
Number of negative net cash flow months ..

$1,376,329
48.2%

4

$972,949 $833,024
31.1% 25.2%
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PPLICATION of a protective fun-
gicide at 2- or 3-week intervals has
been the prescribed method of con-

trolling pecan scab. When the growing
season is relatively dry, scab development
may be light and the full spray schedule may
not be needed. Nevertheless, protective
fungicides must be applied on a regular
schedule to obtain effective scab control.

Another approach to disease control is by
use of a fungicide after spores that cause scab
have been dispersed and infection has oc-
curred. However, this system has not been
tested on pecans.

A new product now under test at the
Alabama Agricultural Experiment Station-
propiconazole (Tilt®)-shows promise as an
after-infection treatment for control of scab.
Although not registered for use on pecans,
propiconazole may prove to be what pecan
growers need.

The Experiment Station study was de-
signed to define the time when fungicide
treatment is effective following infection.
Three-year-old Schley trees growing in
3-gal. pails were used in the study. Conidia
of Cladosporium caryigenum, which causes
scab, were washed from scabby pecan leaves
and a uniform concentration sprayed on the
Schley pecan leaves. Inoculated trees were
placed in a chamber programmed to 760 F and

100% relative humidity for 12 hours for in-
fection to occur. Time of inoculation was
used as time zero for subsequent fungicidal
applications.

The fourth compound leaf (the oldest)
from the top of the shoot of each tree was
covered with a plastic bag and sealed around
the rachis. This prevented any fungicide
from reaching the leaflets. The three
younger compound leaves were sprayed
with propiconazole at 48, 96, 144, or 192
hours (2, 4, 6, or 8 days) after inoculation. Six
trees were used for each incubation time;
control trees were sprayed with sterile tap
water. Propiconazole applications were
sprayed to runoff using a solution containing
0.02 oz. of propiconazole per quart of water.
Subsequently, the trees were held for 30
days in the greenhouse and C. caryigenum
lesions on each leaflet were counted.

Excellent control of the scab fungus was
achieved by propiconazole treatment. This
is evident by comparing the number of le-
sions on check leaves and on treated leaves,
given in the table. Ratings given untreated
leaves indicate severity of scab develop-
ment. Lesion counts from the fourth leaf,
which was enclosed in a plastic bag to pre-
vent fungicide reaching it, indicate the
amount of scab that could have occurred
without the fungicide.

CONTROL OF CLADOSPORIUM CARYIGENUM BY PROPICONAZOLE APPLIED 2-8 DAYS AFTER INOCULATION

Treatment Leaf Number of lesions and lesion ratings of lateral leaflets
of number Untreated Treatment after inoculation

inoculated from top check 2 days 4 days 6 days 8 days
leaf' of shoot No. Rating No. Rating No. Rating No. Rating No. Rating

Covered .......... 4 46 2.5 55 2.6 53 2.6 67 2.4 58 2.9
Uncovered ....... 3 57 2.6 0 6.0 22 7.0 51 7.0 58 7.0
Uncovered ....... 2 48 3.0 0 6.0 26 7.0 56 7.0 56 7.0
Uncovered ....... 1 35 2.8 0 6.0 18 7.0 36 7.0 38 7.0

'Leaves were inoculated with C. caryigenum and either covered or left uncovered when propiconazole
was applied.

2Numbers are means counted on 42 leaflets. Rating key: 1, stroma discernible by reflected light, nospores; 2, small, pale brown lesions less than 1.0 mm diameter, some spores; 3, lesions moderately
teveloped, brown to black, 1.0-1.5 mm diameter; 4, lesions well developed, purple-black, 1.6-3.0 mm

diameter; 5, large spreading lesions, above 3.0 mm diameter; 6, leaves free of disease symptoms
resulting from fungicidal activity; 7, leaf fleck collapsed, shiny dark brown.

Leaves treated with propiconazole 2 days
after inoculation were free of disease symp-
toms. These were given ratings of 6. Those
treated 4 days after inoculation had a leaf

fleck that was discernible only with a
stereomicroscope. If treated 6 or 8 days after
inoculation, there was a leaf spot or fleck that
could be clearly seen. These were rated 7.

Pecan leaflets treated with propiconazole
or water were surface sterilized in 0.5%
sodium hypochlorite for 5 minutes, rinsed
six times with sterile water, and embedded
in potato dextrose agar in petri dishes. Leaf-
lets were incubated for 8 days at 74F, at
which time small black colonies of C. car-
yigenum growing from the leaves were re-
corded. Sporulation of C. caryigenum was
verified after 6 weeks.

The curative activity of propiconazole was
absolute when treatment was made within 2
days after inoculation. There was neither
micro- nor macroscopic evidence of
infection.

When treatment was delayed 4 days after
inoculation, the formation of flecks was ap-
proximately 50% of the untreated check.

Those lesions, however, could be seen only
with the aid of a stereomicroscope. Culture
of leaves treated 4 days after inoculation
failed to produce colonies.

Delaying treatment 6 or 8 days after inocu-
lation resulted in the appearance of a shiny,
dark brown spot or fleck on the leaf, appar-
ently as a result of C. caryigenum necrosis.
Based on the number of lesions on un-
sprayed check leaves, only 3% of the infec-
tions survived when treatment was made 6
days after inoculation, and 23% survived
when treatment was delayed 8 days.

Based on the results reported, use of pro-
piconazole should offer growers the option of
treating for pecan scab after trees have been
exposed to the fungus that causes the dis-
ease. Thus, more effective disease manage-
ment procedures should be possible when
propiconazole is registered for use on
pecans.

Alabama Agricultural Experiment Station
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BOSTON FERN
° Effects of Slow-release

and Liquid Fertilizers

on Growth and
Post-production Performance

C.H, GILLIAM, Department of Horticulture
R.L. SHUMACK, Cooperative Extension Service

C.E. EVANS, Department of Agronomy and Soils

M ANY COMMERCIAL foliage
plant producers use liquid fer-
tilizers in their production pro-

grams. Since liquid fertilizers last only a
short time in growing media, there has been
concern about whether quality of plants can
be maintained while plants are awaiting sale
in retail outlets.

But this problem did not show up in Ala-
bama Agricultural Experiment Station re-
search with liquid and slow-release ferti-
lizers. Ferns that had been produced under
liquid fertilization maintained their green
color for 6 weeks in low-light conditions
without additional fertilizer applications.

Previous research had shown the benefits
of acclimatizing foliage plants before they
enter the interior environment. Plants
grown under low-light levels during accli-
matization reportedly require less fertilizer.
Thus, holding ferns in low-light conditions
prior to retail sales would potentially benefit
both the garden center operator and the
consumer.

The objectives of the Alabama Experi-
ment Station study were to determine the
effects of a liquid fertilization program and
two slow-release fertilizers on Compacta
Boston fern. Growth, foliar nutrient content
during production, and post-production
quality under greenhouse and interior low-
light conditions were measured.

Boston Compacta fern liners were potted
on September 23, 1981, in 6-in. pots in a
medium of 1 peat:1 perlite (by volume),
amended with 2 lb. per cu. yd. of gypsum.
Seven fertilizer treatments were compared.
An experimental, sulfur-coated, slow-
release encapsulated fertilizer (SREF)
20-4-10 and Osmocote 19-6-10 were com-
pared at three rates: 1.5, 3.0, and 6.0 lb.
nitrogen (N) per cu. yd. To obtain the three
N rates, Osmocote was added to the medium
at 8, 16, and 32 lb. of product per cu. yd.,
while SREF was added at 7.5, 15, and 36 lb.
per cu. yd. A control treatment of liquid
fertilization with 20-2-20 was applied at 150
p.p.m. N twice weekly.

Ferns were grown in a double-layer, poly-

ethylene house with maximum illuminance
of about 40 kilolux (klx). Temperatures
ranged from 64 to 75°F.

At the end of 16 weeks, half of the ferns
were moved to an interior environment,
while the others were left in the greenhouse.
Interior lighting was provided by Cool-
White 40W fluorescent lamps plus natural
light through windows. No fertilizer was
applied to the control treatment in either
environment after January 13.

Commercial production. The greatest
fern growth during the 16-week normal pro-
duction period occurred with either the
liquid feed program or incorporation of Os-
mocote (3 lb. N per cu. yd.), see table. With
Osmocote there was no difference in fern dry
weight when comparing the higher slow-
release N rates.

Simulated holding conditions. Little
growth occurred on the ferns moved to the
low-light conditions. With one exception,
fern dry weight taken after 6 weeks in the
interior environment was within 5% of the
dry-weight data taken 6 weeks earlier. In
contrast, ferns held in the greenhouse envi-
ronment had dry-weight increases of 20% or
more. Ferns grown with the liquid program
increased 28% in dry weight, even though
no fertilizer was applied during the 6-week
holding period. These data indicate that fern
growth occurred from stored N or N retained

in the medium, since none was applied dur-
ing the holding period.

The visual condition of the ferns at the end
of the two holding periods was determined
by the measurements of color difference. At
the beginning of the holding period, frond
color was similar among all treatments with
the exception of fronds grown with 1.5 lb. N
per cu. yd. of SREF, which were a lighter
green. At the end of the period, all ferns in
the greenhouse appeared lighter compared
to their color at the beginning of the holding
period, although statistical comparisons
were not made. However, ferns held in the
interior environment appeared greener, in-
cluding the liquid control treatment which
had no added fertilizer during those 6 weeks.

These results have several practical im-
plications. Many retail garden centers have
greenhouses to hold and maintain foliage
plants prior to sale. Data indicate that ferns
actually improve in color under low-light
conditions, even when no liquid fertilizer is
added, tending to dispute the notion that
slow-release fertilizers are superior to liquid
fertilizers in maintaining green color fol-
lowing the production period. Ferns pre-
viously on the liquid feed program, which
were held for 6 weeks with no fertilization,
were as green as any fern grown with slow-
release fertilizers, regardless of the holding
treatment. Thus, it may not be necessary to
fertilize ferns held under low-light condi-
tions for at least 6 weeks after commercial
production is finished.

Foliar N data further support the fact that
ferns grown with liquid fertilization did not
become yellow or chlorotic, see table. When
sampled at the end of the commercial pro-
duction period, ferns grown with liquid ferti-
lizer had foliar N content similar to or higher
than all other treatments, whether in the
greenhouse or in the interior environment.

These results demonstrate that retail out-
lets may best handle ferns by holding them
in a low-light environment without ad-
ditional fertilization, regardless of the type of
fertilizer used during commercial produc-
tion.

EFFECTS OF ONE LIQUID AND Two SLOW-RELEASE FERTILIZERS ON COMPACTA

BOSTON FERN DRY WEIGHT AND FOLIAR ANALYSIS

Treatment lb. Dry wt. Nitrogen

N/cu. yd. Jan. 16 Feb. 25 Feb. 252 Nov. 18 Jan. 16 Feb. 25 Feb. 252

Oz. Oz. Oz. Pct. Pct. Pct. Pct.

SREF 1 24-4-10
1.5 .................. 1.81 2.31 1.88 2.6 1.5 1.6 1.8

Osmocote 19-6-10
1.5 .................. 2.16 2.60 2.06 3.2 2.2 1.9 2.5
3.0................... 2.49 3.38 2.48 3.3 2.5 2.1 3.0
6.0................... 2.09 3.13 2.37 3.2 2.6 2.2 3.1

Liquid fertilizer 20-2-20
150 p.p.m. N ......... .2.58 3.59 2.63 3.0 2.9 2.4 3.3

'An experimental slow-release encapsulated fertilizer.
2Ferns were held in an interior environment January 16-February 25, 1982. All other samples were

collected from ferns grown in the greenhouse.
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Relationship
Between

Dietary Zinc
and

Polyunsaturated
Fat

M.C. CRAIG-SCHMIDT, R.R. GATES,
and SA. FAIRCLOTH, Department
of Home Economics ResearchAS KNOWLEDGE about individual

nutrients has increased, nutritional
scientists have expressed more inter-

est in how the function of one nutrient is
related to other components in the diet. For
example, human nutrition researchers with
the Alabama Agricultural Experiment
Station are studying the relationship be-
tween zinc, a mineral that is an essential
component of the diet, and a component of
polyunsaturated fat called essential fatty
acids.

If animals are fed a diet deficient in zinc,
they exhibit some of the same symptoms that
are seen when the diet is deficient in essen-
tial fatty acids. One of the reasons this type of
fat is necessary in the diet is that it serves in
the body as a building block for a group of
hormone-like compounds called pros-
taglandins. Prostaglandins are involved in
the proper function and regulation of many
bodily processes including reproduction.

Aspirin inhibits the formation of pros-
taglandins in the body. When researchers
noticed that prolonged pregnancy, difficult
delivery, and lowered blood pressure were
symptoms common to pregnant rats either
fed zinc-deficient diets or treated with toxic
doses of aspirin, a relationship between zinc
and prostaglandin formation was proposed.
Thus, the purpose of the reported experi-
ment was to see how prostaglandin pro-
duction in two organs of the body was affect-
ed by zinc deficiency.

Fifteen male albino rats were randomly
divided into three groups. One group was
fed a diet complete in all nutrients. The
second group was fed a diet deficient in zinc.
Zinc-deficient animals are known to have
decreased food intake. Therefore, to dis-
tinguish between effects caused by zinc defi-
ciency and those caused by depressed appe-
tite, a third group was pair-fed, meaning that
these animals were fed the complete diet in
the amounts consumed by the deficient
group.

Weight gain for each group during the

experimental period is shown in the accom-
panying figure. Animals fed a zinc-deficient
diet ate less food which was reflected in
reduced weight gain. The weight gain of the
pair-fed animals was intermediate between
the deficient and the control groups.

At the end of the 5-week experimental
period, livers and lungs were removed, and
the ability of each organ to produce pros-
taglandins was determined.

If zinc is necessary in prostaglandin
biosynthesis, then one would expect the
ability of various organs to produce pros-
taglandins to be lowered in zinc-deficient
animals. In this experiment it was found,
however, that prostaglandin levels were not
significantly different between zinc-

adequate and zinc-deficient animals except
for prostaglandin E in lung tissue, see table.
In this instance, prostaglandin E was found
to be increased, not decreased as expected.
When results from the pair-fed group were
compared to the control group, there were
no differences in prostaglandin production
by lung tissue. However, the livers of the
animals which were pair-fed exhibited a de-
crease in prostaglandin production. Restrict-
ing food intake appears to affect pros-
taglandin production in the liver but not in
the lung.

It was concluded from this experiment
that zinc-deficient animals did not have de-
creased levels of prostaglandins as some in-
vestigators had proposed.

EFFECT OF ZINC DEFICIENCY ON PROSTAGLANDIN PRODUCTION BY INCUBATED TISSUES'

Dietary Prostaglandin E Prostaglandin F2a
treatment Lung tissue Liver tissue Lung tissue Liver tissue

ng/g ng/g ng/g ng/g

Zn-adequate .... 7.7 + 1.3 14.5 + 3.0 42.2 + 5.6 42.1 + 9.0
Zn- deficient .... 12.7 +1.5 13.2 + 2.1 40.3 5.8 51.8 8.5
Pair-fed.........6.6 -- 0.6 7.5 + 1.5 39.2 ± 3.8 21.7 + 2.3

'Values are mean + standard error of the mean.

Growth curves of experimental animals.
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N THE MINDS of most people, rural
areas are safe and secure from crime,
at least in comparison with metropoli-

tan areas. The infrequent instances of violent
crimes, occasional vandalism, and thefts of
livestock and crops have never seemed to
compare with the amount of crime occurring
in cities. The reported crime statistics have
tended to support this belief.

But times are changing. Statistical infor-
mation from a variety of sources indicates
that crime is becoming an increasing prob-
lem in rural areas. The F.B.I.'s Uniform
Crime Reports, based on information filed
by state investigative agencies, show an up-
ward trend in total crime rates for the rural
United States and the rural South. Such
crime rates are based on seven major crimi-
nal offenses: murder, forcible rape, robbery,
aggravated assault, burglary, larceny, and
vehicle theft. The first four crimes are con-
sidered "violent" and the last three "prop-
erty" crimes.

Between 1960 and 1980, the total crime
rate for the rural United States increased by
nearly 450%. The rate of increase for the
rural South was somewhat less at 385%.
Rural crime rates now equal or exceed the
rates for metropolitan areas that so alarmed
the nation in the mid-1960's. By 1980, the
rural crime rate for the United States was
2,290 per 100,000 people and 2,006 for the
rural South.

Alabama enjoys one of the lower crime
rates in the region. Comparisons among the
13 Southern States for 1981 show that rural
crime rates for the State are next to the
lowest at 1,302. Only Mississippi reported
fewer. However, Alabama's small cities (less
than 50,000 population) ranked 9th in crime
rate for the region and metropolitan areas
with populations of 50,000 or more ranked
7th. Unfortunately, Alabama's crime rate is
increasing for both rural areas and small
towns. The increase between 1960 and 1980
was 277% for rural areas, but 624% for small
cities, most of which are located in non-
metropolitan counties.

Rural crime rates for Alabama reveal that
the vast majority of crime is against
property-87% in 1980. Over the 20-year
period from 1960 to 1980, rural crime rates
for property crimes increased by 377% while
violent crimes against persons increased
only 20%.

The number of rural property and violent
crimes in each Alabama county is recorded
on the map. The rates include all crimes
reported to county sheriffs and exclude those
reported to police in incorporated places.
These data do not reflect the considerable
fluctuation in the number of crimes that
occur each year in small geopolitical units.
Such fluctuation is masked when data are
aggregated on a state or national basis.

County data collected by the Alabama
Criminal Justice Information Center reveal

that Houston County had the highest rural
property crime rate, 3,086 crimes per
100,000 population, followed closely by Jef-
ferson with 2,935 and Greene with 2,915.
The fewest property crimes were reported in
rural areas of Bibb, Bullock, Coffee, Marion,
and Washington counties, with rates below
200.

Violent crime rates provide a somewhat
different ranking of counties. Wilcox re-
ported the highest rate, 615 per 100,000
population, followed by Houston, Jeffer-
son, Geneva, and Russell counties, all with
rural rates above 400. No violent crimes
were reported in 1981 for rural areas of Bibb,
Cherokee, Coffee, Macon, and Winston
counties.

A new project at the Alabama Agricultural
Experiment Station will take up the issue of
crime in rural areas throughout the State.

Little information currently exists about who
the victims of rural crime are, the practices
rural people use in protecting themselves
from being victimized, and the extent and
cost of unreported rural crime. Lacking such
information, it is difficult to develop pro-
grams that will effectively reduce crime and
preserve the valued rural image of security
and safety.

More law enforcement personnel alone
will not stem the rural property crime trend,
although they are needed in many areas.
Sound programs of prevention, based on
citizen involvement, provide the best pros-
pects for effective action. This new research
will obtain basic information from rural
people about their experiences as victims of
rural crime, particularly those involving
theft and destruction of farm, residential,
business, and public properties.
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D.L. KUHLERS and S.B. JUNGST, Department of Animal and Dairy Sciences
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POULTRY PRODUCERS currently
report that 30% of broiler breeder
male chickens produce insufficient

amounts of semen for artificial insemination.
These low semen producers increase costs
and reduce efficiency in the poultry indus-
try. Existing management systems are not
stimulating the males to reach maximum
reproductive capabilities. As a matter of
necessity, most breeder males are being
grown and managed like breeder hens,
whose requirements for optimum egg pro-
duction differ from the breeder males' re-
quirements to maximize semen production.

The objective of this Alabama Agricultural
Experiment Station study was to evaluate
the protein requirements of breeder males
necessary to maximize reproductive capa-
bilities. Approximately 100 males were
grown from 1 to 4 weeks on a commerical
starter ration. At 29 days of age, 25 males
were randomly assigned to either a 12, 14,

16, or 18% protein diet, which was fed for
the remainder of the 52-week study. The
16% protein diet, commonly used by indus-
try, served as the control.

Ten males were chosen from each of the
treatment groups at 24 weeks and placed in
12 x 18 in. cages. Semen was collected by the
abdominal massage method and the fol-
lowing data recorded: semen volume, visual
score, sperm cell counts, packed cell vol-
ume, and percentage in production. Semen
samples were collected weekly during the
early and middle production periods and a
model ZB Coulter Counter was used to de-
termine sperm cell numbers. During the
late production period, semen samples were
collected five times weekly and a photo-
meter was used for the sperm cell counts.

Semen production, measured in billions
of cells per ejaculate, was monitored over
the 27- to 52-week period. Throughout this
time, males given the 12 and 14% protein

diets produced greater numbers of sper-
matozoa per ejaculate than males provided
the 16 and 18% protein diets, though the
differences were not statistically significant.

A larger percentage of the males fed the 12
and 14% protein diets came into semen pro-
duction before those given the higher pro-
tein diets, table 1. The males maintained
similar body weights on treatment diets until
the latter weeks of the study. At the end of
the experiment, birds on the 14% diet were
the heaviest group and had the highest total
testis weight per bird, table 2. The males on
the 12, 16, and 18% protein diets all had
similar body weights and total testis weights
per bird. No explanation can be offered for
these differences in the 14% group.

The average daily semen production in
the last week, like the previous weeks, was
highest for males in the 12 and 14% protein
groups, and lowest in the males fed the 16%
protein diet. Males given the 12% protein
diet appeared to be more efficient producers
of semen with a ratio of 2.99 billion sper-
matozoa per oz. of testis.

Generally, the broiler breeder males fed
the lower protein diets produced more
semen than those fed the higher protein
diets. Data from this preliminary study are
not conclusive, but agree with similar inves-
tigations in turkeys. More research must be
conducted in this area to determine the op-
timum protein levels for the efficient repro-
duction of broiler breeder males, as well as
other dietary and environmental needs.

TABLE 1. PERCENTAGE OF MALES IN PRODUCTION

Percent In production by weeks of age
protein

diet 27 28 29 30 31

Pct. Pct. Pct. Pct. Pct.
12.......... 90 100 90 80 78
14.......... 56 67 56 67 75
16.......... 40 30 40 44 50
18.......... 33 44 44 40 56

TABLE 2. BODY WEIGHT, TESTIS WEIGHT,
AND SEMEN PRODUCTION AT 52 WEEKS

Results by percent
Measurement protein diet

12 14 16 18

Av. body wt.,
lb.............. 8.97 9.48 8.54 8.90

Total testiswt., oz ........ 1.08 1.38 1.18 1.05
Daily semen prod.,

billion sperm/
ejaculate ....... 3.23 2.77 1.02 1.80

Daily semen prod.,
billion sperm!oz. testis ....... 2.99 2.01 .86 1.71
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xil in to t gaixg thtfas t i ic popular

i'c tcix in inMlaoaltlcca

coi a iii! k n'txt atgx ther ar~tt11ct prct riskat

asocitid titic thxis oferrie l~cgl tFedrx

catitilti tc ic'oit on-s t io x cot't'ltdigtt at'

x is potta/ l fo o s pa insUotle
for it ict sI ixfotlird' to a rix ilot' al
make ntin' tkit it)s f ilil g n ofrsi

Statn 2 ~kein arestot'iirch. x uu i

PlTihei dliant stu cx talutl itt nxtuc

stc ic ta can b tilized f1r catl n i()

strategx I ix for athe'(tro'ler ito aj uic( ll

Str'ategy 4 is i routine hegi i n iftiti a ithegt

pioaxcci ells i f3a ur4 x ctrck lxig.it dwn

tober.it The hxge( ix tlitd th xxs wek ax ofai

Strategy 4i i ltin iandtlifxtitg it h3 dgi

ats id' on it tiit g, ta ttiwee tii m itch k t I ixk
Ip a i ll fiingthci'iut prctxutiit petrioici A

1972e is tiac whn it top't frn thec miarketic

. e rr 
-G.M. 

SULLIVAN and H.Y. LEE
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atitii cra)1 it f llcxcu it Scitt . A\11 itli cititit
xx uratg' ia'tg xttcy cash ploric s and ti theiii

Chicg xx it' ll til itigii ng fiit t uret itic esi

xxax i olleii ctxx t or icxixt itth ,sam lxriod 'If

tapptroprit L tc cntratxct mnthst't i fortie

Aiati \iiatc Thax monthstt tif itaciaid

Apr'itc l iii' i ttc igc' tap rtic t' aso itt' ix

ttet'tl i ~rictitti l iccitig xx l i nt tihic
t tc it pid -itt i n x t't -i ndflig

duction c' io reultsc' ilc' sligtg i x ('ttig

CI lxii lxcS it 'Ni~ I rc~ IllII SxIttxx x II StIrc I ii) I 1 cc i lI(t S tc xli 1.
ittitit Fl cc(xl'l IN ,r I~ xl x~ixi- 11o11 1-1111 V'll L Ptt ict St a~xxl' k" 1

1111ii'll xxl xlii lilt ( xl'~IllI'i i ('ciie Al xttxxlx 19J73-8t

Stra tctgx

S/t'itt s ii /Iuiiis Si/nit. S at u't. 5.1 Scut. S i /urutt s t

I. No ilttgie ....... 7.89 127 8.43 147 3.48 15:3 16.61 9.4
2. otintte ittdgt .. . .. 5.87 123 5.9 :36 4.22 Itt 4.9.4 5.0t

3. Iicig ix tth tatgcet
prttut ........ 6.93 19 3.91 46 5.17 62t 7.54 6.2

4. Ihicdgi uin~g 2- 3-

ix i cits ........ 7.33 89 9.29 84 5.77 65 1:3.51 18.9
53. I lcigi' xxithi miniilg

aaxiges' ando target
piittit =85........... 8.tt6 119 8.94 113 4.78 1ttt 1.05t. 16.2

-2.83 12. tt1.57 Itt.5
4.02 533 6.t7 [:3.

:3.82 4.7 4.93 35.8

1:37 8.5 :3.27 1:3.6

-2.67 8.1 1:33 11.3

$5 targtet prtofiit entabiti's prou'tctterx tou do 1 to-

xxithl xligihtix iiirc xaiuablitx itn c'titi ts.

Hedcgitug usxing 2- :3- ad 4-xxe'ck mirix ng
ix t'agt'x inicirtasxes tiie returnsil oe th e til 11

xaii iitx aixti incrI asxs. Hedtgitng, usitig

bo1th tiic moctxng ix ct.gt'x itid taitge't pirtfit,

iiax iitdt i csxultx compaI~rt't to tilt mitn g

a ax cgc alone.t Fort tilt \Max trct,'tt lict
i'ttsti l werx t foit ill xtirattegit'x ttltipiuclcci

tit'e phalstx iniat est' that tilt' o li d tcge

W~ithl acitiec xopistict'ion itn traditg, usxitng

motixnlg ix t'tagex xx it to' xxithotuct tal get

proflitx. prduer ci cxtanl cdo altiosit ax xxiii ax
xxithi tht int ii'tgc stiratt'gx itn tiht rixinlg

phate. Iti cithitr tilt tuinlg oi fallitng pha-

licittiixb iic'cgc'c xxe ci'i attle' alt' platctt con

pasxture 1' ftill produc11lir his ani' itntict'in

appriat tr tiatec gics 'xbet' lcm ril a xtp-

tt'gic'x (3-5) tdo to bttc'r til thet ax eriagt thanu

iiiarke tin g xt ratec'gics xulintg hedcgitng haxs t'

Atril indlitcatc thact tntt itutinx tcatn ibe hiighier
if itic ttiiigx are itn carx xpring foci cattlce
xxinterf graz/'c ill Aliabatiia. A xtftegx ttf

hitetging t tccs' tilt rixkx xxwitttit xig-

tuificttti lowxctitig n~ct rturnsti. Itt txxt tof tilt

ticrt't phaxe t'xIt tilt cittic' pritct txt'tcl it cii-

tine thidtgte Itult ptftrtil i cs tratt'gy of htiniig

xsomec typ oft' marclkt ti trtegy fcor xxinutcr

grazedt ft'ttitr t'att It tttcsscure thtt huighetst nit

rtuns tcxr ci xc'x yiixecars of producilttion.i

Alabaau( Al-iittil Exp/)(rimen~t .Stationi



Co~r
JGIAMBRONE

[Department of Poultry Science

ii A'l' )i N repretscitt l one of1' 1

th more i p t ha Id0 toin irdced 1 XA 1 0/lX/(1 I 1 1

othtr 4) dsnfs I) ii of A flattitoxI\' in fit' till

fA. (aaiti u Th s ugi aiti l'ilIitlils111 r44)1.11

grow i i s af'XX r rvI ting or I'l m~illig'

se t' lim 'ill o 4)101pats pe( i lloXpp.. n

Corn naturally contaminated with Aspergillus
flavus.

As 4) cnc at ti 'XOlX iht K$011 ct(l Stftioin ha

nel' itheI eft etsll ofII XiIIIXX o f At XI 1140

Ilifl'. h.~ olX iIIXX olX 21)11h gui) p)c cf H1

Xl'ablt I' andIk Xiheiti.AntIX ref pont of'i~l

illtlill' il ttnii kl' (I till hl crs 111( iit I x-

tiven ail( b111 IX lti cap ul Xo It IilklXX-

Galute A.suchanai~n Olrctr fec ve

UBLCAIO Highlighoftures and brois
gI culrl Rhesearch 1283n(osdecr

Pemnatyd tor pia use $300~y

100( anid 800I p~p.h. of AF''
3 t 'i' stud,1

showe tha tl~t leX els of AFIH its loXX its 200)

res'ponsles' of lrilersil duigi t 5-s)XX k Icon-

Signlific'ant ('f4let oin thet v tight gaitl ad feehd

levls of11 I F3 I'X4O 0 pl' p\ l ) ts indiret ll'I

pouiltni pathogensI.

kc'X inl anl attemp~jt to find ail nf-clit 1lIX I oIf,

AFI clonsumptfion1l onl we igilt ginIit fed
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