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SORGHUM as a Grain Source for Beef Cattle Feedlot Diets
S.P. SCHMIDT, E.E. THOMAS, and G.W. TURNBULL, Department of Animal and Dairy Sciences

SORGHUM GRAIN (milo) has been an
important grain crop in the western
part of the Great Plains for many years

and is becoming an increasingly popular
grain crop in Alabama because of its heat and
drought resistance. Recent research at the
Alabama Agricultural Experiment Station
shows that feedlot performance and eco-
nomics of gain by cattle fed sorghum diets
compare favorably with corn; thus, grain
sorghum is a viable alternative to corn as a
grain source for feeding cattle in the
Southeast.

When processed, sorghum has a feeding
value that is 90-95% as good as corn. If
sorghum is dry rolled or coarsely cracked, its
energy value will improve 6 to 7%. If an
airtight silo is available, reconstituting the
grain (adding water at harvest time) to 25 to
30% moisture is an excellent processing
method that is widely used in Great Plains
feedlots. Early harvesting as high-moisture
grain is also an excellent alternative.

The crude protein content of sorghum
grain is about the same as corn but there is
limited information about how that protein is
digested and utilized by feedlot cattle. Also,
little is known about feeding situations in
which urea is an effective and economical
source of supplemental "protein" for cattle
diets and which situations call for a natural
protein supplement such as soybean meal or
cottonseed meal.

The objectives of the research conducted
at the Experiment Station were (1) to evalu-
ate soybean meal (SBM) and urea as protein
sources for feedlot steers fed diets containing
non-bird-resistant sorghum grain (yellow
endosperm variety), and (2) to compare this
sorghum grain and corn as energy sources for
feedlot steers.

The sorghum-containing diets, table 1, all
contained the same amount of energy, differ-
ing only in the source and amount of protein.
The basal diet had no protein supplement.
The basal diet was then supplemented with
either (1) a low amount of urea (LU), which
resulted in a diet that was below the protein
requirement of lightweight feeder steers, (2)
a high amount of urea (HU), or (3) SBM. The
HU and SBM-supplemented diets con-
tained 12% crude protein and were cal-
culated to meet the protein requirement of
feeder steers. The steers used in the study
were Angus and Angus x Hereford cross-
breds averaging 518 lb. initially.

For steers fed the diets containing the
sorghum grain, urea supplementation did
not result in maximum gains during the first
70 days or up to a weight of approximately
700 lb., table 2. Feed efficiency was better
for steers fed SBM-supplemented diets. The
fact that daily gains for the steers fed the LU

and HU diets were nearly the same for the
first 70 days indicated that the extra protein
(or nitrogen) provided in the HU diet was
not utilized by the rumen microorganisms
and hence was wasted. The SBM diet, which
contained the same percent crude protein as
the HU diet, provided more total protein for
the rumen microorganisms and animal, re-
sulting in faster gains.

Also during the first 70 days, steers fed
corn gained more rapidly than those fed
sorghum. Since both diets contained the
same amount of protein, this indicates that
more energy was available from the corn
than from the sorghum grain. During the last
70 days, however, all steers gained approxi-
mately the same, regardless of protein
source or grain source.

The feed cost per 100 lb. gained was less

for the sorghum diets than for the corn, table
2. This is due mainly to the cost differential
that existed between corn and sorghum
grain-10 to 15% less for sorghum than corn.
With the potential for high yields of grain
sorghum in the Southeast compared with the
low average yields of corn, this economic
advantage would be expected to be con-
sistent over the years.

This experiment, combined with other
feeding trials at the Experiment Station,
suggests a two-phase feeding program for
weaned calves: (1) natural protein sup-
plements for fast-growing calves weighing
less than 700 lb., and (2) after the calves
reach 700 lb., urea is usually as effective as
natural proteins in providing rapid gains.
Beyond 700 lb., economics can dictate the
decision whether to use natural protein or
urea in high-energy feedlot diets.

TABLE 1. FEED AND CHEMICAL COMPOSITION OF DIETS FED TO
STEERS DURING THE 140-DAY GROWTH TRIAL

Item Sorghum grain Corn,
Basal LU HU SBM SBM
Pct. Pct. Pct. Pct. Pct.

Feed composition'
2

Cracked corn ............. - - - - 71.5
Cracked sorghum......... 77.8 77.9 78.1 71.7 -
Chopped Coastal ber-

mudagrass hay ........... 9.4 9.0 8.5 9.4 9.2
Molasses ................. . 10.0 10.0 10.0 10.0 10.0
Soybean meal ............. - - - 6.8 6.8
Urea ...................... . - .5 .9 - .3
Dicalcium phosphate ....... .7 .6 .6 .5 .6
Limestone ............... . .8 .8 .8 .8 .8
Potassium and mag-
nesium sulfate ............ .8 .7 .6 .3 .3

Trace mineral salt .......... .5 .5 .5 .5 .5
Chemical composition

Percent protein........... . 9.5 11.2 12.0 12.0 12.0

'As-fed basis.
2All diets contained 1,000 IU vitamin A and 10 mg Rumensin per pound.

TABLE 2. FEEDLOT PERFORMANCE OF STEERS FED DIETS VARYING IN
SOURCE AND AMOUNT OF CRUDE PROTEIN

Item Sorghum grain Corn,
Basal LU HU SBM SBM
Lb. Lb. Lb. Lb. Lb.

Initial weight ................ 516 530 511 514 517
70-day weight .............. 676 711 694 710 727
140-day weight ............. 846 885 859 875 905

Performance for first 70 days
Feed consumed per day .... 17.6 18.5 17.8 18.3 18.4Daily gain ............... 2.3 2.5 2.6 2.8 3.0
Feed per lb. gain ......... 7.7 7.4 6.8 6.5 6.1

Performance for second 70 days
Feed consumed per day .... 22.9 23.7 22.5 23.0 23.0
Daily gain ................ 2.4 2.5 2.4 2.4 2.5
Feed per lb. gain ......... 9.5 9.5 9.4 9.6 9.2

Feed cost per 100 lb.
gained' .................. $42.27 $41.11 $40.29 $42.60 $49.07

'Costs of sorghum and corn were $100 and $135 per ton, respectively, based on 1983 prices. Chopped
hay was valued at $70 per ton; SBM and urea each cost $230 per ton.
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PA, BACKMAN, J.T. TURNER, M.A. CRAWFORD, and R.P. CLAY
Department of Botany, Plant Pathology, and Microbiology
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D.W. SPEAKE, Cooperative Wildlife Research Unit
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THE AMERICAN CONSUMER
shows a preference for table eggs
weighing approximately 1.9 to 2.3

oz., which are commonly classified as large.
Egg size is closely related to body weight of
the hen, and consequently, commercial
hens must weigh 3 to 4 lb. to produce large
eggs. However, as body weight increases,
the efficiency of egg production generally
decreases. This is because larger birds have
greater body maintenance requirements,
and their egg size relative to body size is
lower than that of smaller birds.

Since large hens producing large eggs are
generally less efficient, any significant boost
in egg production efficiency would require
some change in marketing methods. A shift
to marketing by weight instead of by dozen
could result in a change to small hens that
produce small eggs more efficiently. Such a
shift could occur in the future if efficiency
becomes more important than egg size to the
egg industry.

An Alabama Agricultural Experiment
Station research project was conducted to
determine the optimal body size for maxi-
mum egg production efficiency of dwarf
Single Comb White Leghorn hens. The hens
were selected for large (high line) or small
(low line) body weights. Results showed that
egg production efficiency was lowest in high
weight dwarf hens, and that efficiency was
not significantly different between the low
weight and the control groups of hens.

The gene responsible for dwarfing in layer
type chickens reduces body weight ap-
proximately 30% and egg weight 10%. Aver-

age body weights of dwarf high and low
weight hens at 40 weeks of age are 4.3 and
2.2 lb., respectively. Results of this study
demonstrated that both high and low line
birds are most efficient during peak egg
production.

Feed efficiency and performance ef-
ficiency were determined for the high, low,
and control dwarf hens from 24 to 40 weeks
of age, see table. Feed efficiency was defined
as egg mass per estimated daily feed intake,
and performance efficiency as egg mass per
body weight. Egg mass was computed as
average egg weight multiplied by percent
egg production.

Data in the table demonstrate that egg
production efficiency was decreased in high
weight dwarf hens, while the low weight
dwarf hens were not significantly different
from the controls. This suggests that there is
a minimum body weight requirement for
most efficient egg production.

The relationship of body weight to per-
formance efficiency was established for the
three dwarf lines at 24, 32, and 40 weeks of
age, see figure. Estimated optimal body
weights for the hens used in this study were
approximately 2.6 and 2.2. lb. at 24 and 40
weeks of age, respectively. This does not
imply that birds should lose weight as they
age, but that lighter birds are more efficient
at the older age. Ideal body weight, how-
ever, not only depends on breeding type,
but also on various environmental factors
such as nutrition and management. Hens
that are above or below an optimal body
weight will be less efficient. Extremely small

hens were most efficient only during peak
egg production, which was at approximately
32 weeks of age.

The performance efficiency of small
bodied birds seemed to be limited by their
ability to maintain adequate egg production
before and after peak production. It has also
been suggested that some aspects of body
composition, such as percent fat or protein,
may be associated with normal egg pro-
duction maintenance. Therefore, studies
have been initiated to characterize body
composition of hens during an egg pro-
duction cycle to relate these factors to per-
formance efficiency.

In summary, the optimal body weights of
dwarf Single Comb White Leghorn hens
were 2.6 lb. at 24 weeks of age and 2.2 lb. at
40 weeks. Maximum egg production ef-
ficiency occurred during peak egg pro-

duction for both heavy and light birds. How-
ever, extremely small hens were more
efficient than controls only during peak egg
production, which was at approximately 32
weeks of age.

FEED AND PERFORMANCE EFFICIENCY OF DWARF
SINGLE COMB WHITE LEGHORN HENS

SELECTED FOR BODY WEIGHT

Measure High Control Low

Feed efficiency'........0.28 0.38 0.34
Performance

efficiency2.. . . . . . . . . . 018 .026 .027

'Egg mass (egg weight x percent production)
divided by daily feed intake.

2Egg mass divided by body weight.
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Effects of Irrigation, Nitrogen, and
Growth Regulators on Cotton

CPE, TED WHINJYE, and J.H. DANE, Deparment of Agronomry and Soils
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Evaluation of Hershey's
Red Azalea Growth Using

Three Pot and Mulch Combinc
G.J. KEEVER, Department of Horticulture

G.S. COBB, Ornamental Horticulture Substation

P U I31). (IN(;(C ' AI IN -GROW wood orxnamitS iili t'ils duin g

Ix'iii tlls ti r s o ul iil t i I sia

gisiixs of, relit cc t iiiiix ('lii

Boor'i Cm IIt x(:e oiii n ii oi ill vN1) Soti 'I' 13 uik St i S 31IS Ii~t,-r I:R I )ii I ) 5a~
I yiul y \ NI ) "I' 1) \\ 11 i rI Ib I I : sxi ' 1) A/s.ti x TS sbr INr 1111t I ~ r C'u 1

B3lack pouxi iiti'

\Vlit) put/iiltck

IBlatck pot/shilde........

Roi iii) (15 g tI Igi'

J~ I root

7.2 0. 2.6

31. 20. .3 26.01
1 2. ti :3.6 25.,S

Iii c root'l grS2 til :liu s to h i Coi tep er -i

illItiatd 1o chlaracteiz k. wteiurt' t npat iicI

flcCtuation anidi growC t of1( Ilili 'lts d

In~ Marc5 19i 2 the azalead~ 1s liii po5 btte lini

ttI-xxtal. 11)ac or wite poix X 011ide d pl ts x i n d

)itn tld p)in hr 5lrk. t'iihcs hreei tilatmpnts

sl ed tokilii dee ie pt an mu' c efiit i sl

siiotit groig meium tcnllprths and Cxx CClant

mulc atii)' dtili ntl usdco bntini

pit b l iplli vCilixn muilchs ail blaicki puts i

ii~~~ilhecsse Su s 5tl' i nhto iti' ihitix pk' o frami soixx' tii t

I. ]u s r 2c11i'
1 ti nd iitis x xthat t ltis ari siit5pacediI

IRating: I 1)lest dix i'iupi'i aind '5 iliist dies loiped I ii, sx sh'iii

Pot/nndch
combination

Alabama A"ric"ultural 1"'XI)crinicnt Station



D IFFERENCES IN THE
NATURE and extent of root
systems of assorted varieties of

southernpeas were recognized in the early
stages of southernpea breeding at the Ala-
bama Agricultural Experiment Station.
Some 30 to 40 years ago, Dr. C.L. Isbell
emphasized the importance of the root sys-
tem in developing high yielding varieties.

Current interest in nitrogen fixation and
conservation tillage has stimulated renewed
interest in understanding the root system of
legumes, their genetic diversity, and their
potential for improvement through breed-
ing. There is a need to develop southernpea
varieties with strong, deep penetrating
roots, with high nitrogen-fixing capability,
for use as summer legumes in conservation
cropping systems.

Efforts are currently being made at the
Experiment Station to relate the various root
system characteristics of southernpeas to
biological nitrogen fixation and root growth
in compacted soils. Once these relationships
are established it should be possible to (1)
develop southernpea varieties with superior
nitrogen-fixing capability that are adapted to
Alabama soils, and (2) at a later date relate
this information to possible yields.

An Experiment Station study was initiated
to characterize root morphology of a number
of diverse southernpea varieties and to de-
termine if a correlation existed between root
morphology and nitrogen fixation. Tra-
ditional techniques for studying root systems
in the field are laborious, time consuming,
and not as accurate as desired because of root
loss in the process of excavation. Thus, a
greenhouse technique was developed in
1982 to make possible the growth and evalu-
ation of root systems for 40 individual plants
every 3 weeks.

Fourteen southernpea varieties repre-
senting a diversity of horticultural types
were grown in the greenhouse in poly-
ethylene cylinders filled with non-com-
pacted Cahaba fine sandy loam. Eleven days
after planting, soil was washed from the roots
and data taken on taproot development and
number and distribution of lateral roots for
each variety. The photographs illustrate the
diversity of root systems. Also, a field ex-
periment was conducted to compare root
systems of the same varieties using tra-
ditional methods of excavation and plotting.

California Blackeye, a popular table va-
riety, was distinctive in that lateral roots
near the crown were long and somewhat
fibrous. In the field, the taproot was strong
and effective in penetrating a plowpan.
Knuckle Purple Hull, a variety which has
been shown experimentally to be extremely
capable in biological nitrogen fixation, has a
strong root system. Dr. Isbell noted that
when this variety was released (by Auburn in
1959), its root system was large enough to

Root

Southern pea Varieties
M.F. SAWYER and C.B. ELKINS, U.S.DA-Department of Agronomy and Soils

O.L, CHAMBLISS, Department of Horticulture

support large plants and heavy yields.
Knuckle Purple Hull had a symmetrical root
system with laterals well distributed along
the sturdy taproot.

A cluster of laterals near the soil surface
and few laterals at greater depths on the
taproot were characteristic of Freezegreen,
released by the Experiment Station in 1979.
This same effect showed up in a Freezegreen
x Iron cross (no photograph). Lateral roots of
Mississippi Silver extended down a strong
taproot but were sparse in comparison to
Pinkeye Purple Hull which had more lateral
roots that were longer and better distributed
than those of Mississippi Silver.

The possibility of breeding for a specific
type of root system is illustrated by Worth-
more, a variety developed from a cross be-
tween Mississippi Silver and Pinkeye Purple

Hull. Worthmore had root characteristics
intermediate to the parent lines. Root sym-
metry, number, and strength of Worthmore
laterals resembled Pinkeye Purple Hull
more than Mississippi Silver.

Other older varieties had distinct charac-
teristics. Lateral roots around the crown of
Red Ripper were fibrous, with many branch-
es. The taproot was strong and penetrating
under field conditions. The root system of
Iron was symmetrical with a strong taproot.
Both laterals and taproot of Iron were strong
soil penetrators in the field.

Data from these varieties and others indi-
cate that each variety has a characteristic
root pattern, indicating genetic diversity in
root systems. Through breeding, the possi-
bility is good for developing better per-
forming root systems.

Root morphology of southernpea varieties grown in the greenhouse in polyethylene cylinders
filled with non-compacted Cahaba fine sandy loam.
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FIG. 1. SIDAS incorporates
the use of a digitizing tablet
to allow for analysis of field
boundaries and obstruc-
tions.

SI DAS__
offers efficient irrigation of
fields with irregular boundaries

/~ ROCHEIR, Department of Agricultural Engineering
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RASSES such as Texas panicum and
crabgrassare generally controlledGin peanuts with dinitroaniline her-

bicides. These soil-applied materials, when
properly used, can provide good to excellent
control. However, because of poor appli-
cation or incorporation, adverse weather,
extremely high weed pressure, or com-
binations of these variables, escapes often
occur. Few alternatives, in terms of eco-
nomical herbicide treatments, exist for the
control of grasses after they have become
established.

Researchers at the Alabama Agricultural
Experiment Station, though, have been
evaluating Paraquat CL® for control of Texas
panicum in peanuts. Preliminary results sug-
gest that Paraquat CL can be used to control
Texas panicum with minimal injury to pea-
nuts. (At this time, this herbicide is not
registered for this use in peanuts.)

Paraquat CL, a nonselective contact-type
herbicide, is effective on many annual
grasses and some seedling broadleaf weeds.
It can be selective, however, if applied early
to a crop which has a greater ability to over-
come injury than the target weeds. Such is
the case with peanuts where the seedling
taproot penetrates deep into the soil even
before emergence. Compared to other
crops, peanuts can tolerate considerable
herbicide injury prior to the flowering
period without a reduction in yield.

Experiments were conducted at the
Wiregrass Substation in Headland to define
the rate and application timing of Paraquat
CL necessary for maximum weed control
with a minimum of crop injury. The test
areas were treated with 1 pt. per acre of
Prowl and 2.5 pt. of Vernam® to provide
marginal grass control, imitating a weed es-
cape situation. Texas panicum was the pre-
dominant weed species present. Paraquat
CL was applied at three different rates: 1/4,
1/2, and 1 pt. product per acre. The appli-
cation times were single applications at true
ground cracking of peanuts, 1, 3, and 5
weeks after ground cracking, and multiple
applications at 1 and 3, and 1, 3, and 5 weeks
after ground cracking.

All Paraquat applications included X-77, a
nonionic surfactant at 1/4% of total spray
volume. An untreated control was also in-
cluded, which was maintained weed free by
hand hoeing.

Recovery from injury depends on the time
interval between herbicide application and
crop maturity. Consequently, separate ex-
periments were conducted at two planting
dates: normal (first week of May) and late
(first week of June). The late planting date
experiment was conducted in 1982 and 1983;
the normal planting date experiment was
conducted only in 1983.

A portion of each plot was maintained
weed free so that any canopy width, yield, or
grade reduction would reflect only herbicide

TEXAS PANICUM CONTROL
IN PEANUTS

WITH PARAQUAT
G. WEHTJE, Department of Agronomy and Soils, JA. McGUIRE, Department of
Research Data Analysis, R.H. WALKER, Department of Agronomy and Soils

effects. Weed control ratings were obtained
from the nonweeded portion after the final
scheduled Paraquat CL application (6 weeks
after ground cracking).

The 1/2-pt.-per-acre rate provided the
best balance between effective Texas pan-
icum control (89% averaged over all times of
application, planting dates, and years) and
minimal crop injury, table 1.

The slight reductions in canopy width,
yield, and grade compared with the 1/4-pt. -
per-acre rate and the untreated check are
probably an acceptable trade-off for grass
control.

Timing of application had a great influence
on the effectiveness of Paraquat CL. De-
laying a single application until the third
week (normal planting date) or the fifth week

TABLE 1. EFFECTS OF PARAQUAT RATE WHEN
AVERAGED OVER ALL APPLICATION AND

PLANTING TIMES, WIREGRASS
SUBSTATION, 1982-83

Paraquat Texas Sound
rate, panicum Yield mature

pt./acre control kernels
Pct. Lb./acre Pct.

1/4 ............ 84 2,100 65
1/2 ............ 89 1,960 63
1 .............. 92 1,750 61
Untreated (handweeded). ...... 100 2,260 65

(late planting date) after ground cracking
resulted in the greatest Texas panicum con-
trol, table 2. Paraquat CL has no residual soil
activity, thus an early application may miss
later emerging grasses. Delayed appli-
cations, while providing better grass control,
were more injurious to the peanuts. At the
normal planting date, applying Paraquat CL
at the third week after ground-cracking had
no effect on grade and resulted in minimal, if
any, reduction in canopy width and yield.
Multiple applications provided excellent
weed control; however, injury was exces-
sive.

Similar results occurred with late plant-
ing. Excellent Texas panicum control was
achieved with a single application postponed
to the third or fifth week after ground crack-
ing. With each delay in application timing,
however, canopy width, yield, and grade
progressively decreased.

Regardless of planting date, the appli-
Cation of no more than 1/2 pt. per acre of
Paraquat CL at approximately 3 weeks after
ground cracking, when peanuts were 3 to 6
in. across and Texas panicum was 1 to 2 in.
tall, resulted in optimum control and mini-
mal injury. Beyond this time, grasses gen-
erally became harder to control and the pea-
nut's ability to recover was reduced. This
was even more apparent at the later planting
date. Multiple applications provided excel-
lent grass control, but excessive crop injury.

TABLE 2. EFFECTS OF PARAQUAT CL APPLICATION TIME AS AVERAGED OVER ALL RATES,

WIREGRASS SUBSTATION, 1982-83

Normal planting Late planting

Time of Texas Peanut Peanut Sound Texas Peanut Peanut Sound
application panicum canopy yield mature panicum canopy yield mature

control width' kernels control
2  

width
2  

kernels

Pct. In. Lb./acre Pct. Pct. In. Lb./acre Pct.
Single applications
Ground crack-

ing (GC)...... 66 19 2,450 65 87 18 2,090 66
GC + 1 wk... 62 20 2,370 64 91 17 2,070 65
GC + 3 wk. .. 89 18 2,380 66 94 17 1,970 65
GC + 5 wk. .. 79 16 2,230 67 97 16 1,630 62

Multiple applications
GC + 1 and
3 wk........ . 93 15 2,190 65 97 13 1,500 61

GC + 1, 3, and
5 wk......... 99 14 2,160 62 100 10 1,350 54

Untreated (hand
weeded) ..... . 100 20 2,410 66 100 20 2,110 65

'Data taken 1st week of July.
2Data taken 1st week of August.

Alabama Agricultural Experiment Station 11



Vitamin C in Dairy Calf Diets Improves Immunity Traits
KA. CUMMINS, Deportment of Animal and Doiry Sciences
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51. OII\\ ( I UI) u" ,t pi inrur s fuel 101

Itcit till z; homes has increased
snlist all tfill IN nt iccent times be-

cause of stilton and hi("h cost (dottier tom-

ato]] flIt ls IIcatm,_, succ"essf11ll% ssith it fire-
place or %%ood-bur nnt(,' stoc c calls for stoc"k-

pili]]g considcrnble amounts of firessvocl.
With the inc rcase in nu11t1er ofhotucs using
aml stockpiling firewood, there has been
increased c onccro osrr finding unfa11liliar
\V0oc1-bolin' beetle adults inside a0cl

around the home.
Findings of all Alaba11ut :11;rictt1tural F.s-

pcrnncnl Station studs indicate that hrc-
scoocl iliac be responsible for the beetles,
present c. Although sonic vCootl borers are
potcntialb da11ntging to the bomc. infur-
nattion about their habits front the Auburn
studs man t c.tssure cone coiled hontcoss ncrs.

Steer al insects fit into the "snood borin,_
categon, but the most counuon species
identified in this situation sere long-hornccl
wood borers, Cerambsriclac. Souu' ceranl-
bscicls attack lining trees but most spccics

arc attracted to anal infest (lead, (hamt
felled trees. Adults arc actkc during the
scarnt 111011th" 1Min-ch-Octobcrl. syith li"-
nutles las ing eggs on bark, in bark arcs iccs-
or in siloilar situations. 'I'hc small me"al"
hatched lava, bore in, leaning little or no
eternal cciclence of their presence. Lary ac
tunnel and clcv clop in the bark or stood or
both. I)uralion of the Natal stagcc writs
grcatls bs spccics (50-60 dins to 1. 2,3-5. or
]]lore c('a s): cooseyuentl., stockpiled firc-
woocl ntas contain dc\eloping borer broods
fin- more than one sciusoo.

Mature I.u'sue. figure I, pupate in the
snood, bark. or between snood and hark u11d
ucsc adults cmcrgc lciMm-, conspicuous
round eil holes, figure 3. Outdoors, ]]lost
long-hornccl wood borers spend the s+i11tcr
in the lunal or pupal sthtgc and aclttlt cuu'r-
incncc bc(,ins in

")REP

D.J. WATERS and LL HYCHE
Deparrrment of Zoology-Entomology,

4 K

,t,

i;4.K 71 i

FIG. 1. (left), Cerambycid larva; FIG. 2. (right), adult wood borer exit holes.
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FG3.Some common long-horned wood borer adults associated with felled hardwood trees: (A) Neoctytus acuminatus. (B) N. scutellaris, (C) N.
mucronatus, (D) Xyotrechus colonus, (E) Euderces pini, (F) Elaphidion mucronatum, (G) Graphisurus fasciatus, (H) Stenosphenus notatus.

.Alaama Agricultu ral 1J'xp')'i-ilieft Station

In the Alahanut ;lgricullural h;Xpcrintent
Station research, nmrc than 40 species of
cerunbsrids sccrc identified in association
"kith c;u-ious freshb felled harchcoocl trees.
A(lults 01 the most couunon of these are
sftossn in figure 3 A-11: (:1) \-c'oclttttis ac-
nncin(iNts (red-hcacle(I ash borer); (B) A'. rcu-

tcllari.s: (C) N. inucrwiulns; (D) litloircchiis
colouu.s (rustic borer): (FJ 1":uclc°rcc's pini; (F)
Flaphi(hon 11111cronallow ((:) Grapllisvu-nw

fasriutus: (11) Stcnoyhcnns notatus. All of'
these spccics scot found associated with oak
uncl hickory, two fasoritc firewood tire
groups, and ]]uty be cncolintercd where

firewood is concentrated.



UNDERSTANDING
AND

USE
SODIUM

POTASSI U M
UNIM

HELPS
NUTRITIONAL

HEALTH

AJ, CLARK and C. FIELDS, Department of Home Economics Research

SODIUM AND POTASSIUM occur in
many foods and both are important in
good nutrition. However, there is con-

siderable concern about excess use of salt
and inadequate consumption of potassium
by Americans. This pattern of consumption
means that the sodium to potassium ratio is
different than the desired 1:1.

The average American consumes about
1/3 to 1/2 oz. (10 to 15 grams) of salt per day,
which contains about 1/6 oz. (5 grams) of
sodium. This is considerably more than the
1.1 to 1.3 grams of sodium an adult needs to
maintain good health. In contrast, the usual
American diet contains about 1.6 to 3.0
grams of potassium per day.

Sodium and potassium have several roles
in the body. Sodium is the principal cation of
extracellular fluid, which includes blood.
Potassium is the princpal cation of the in-
tracellular fluid (fluid inside the cell). So-
dium is involved primarily with the main-
tenance of osmotic equilibrium and body
fluid volume. Potassium is primarily in-
volved with cellular enzyme function and, to
a lesser extent, osmotic pressure and body

fluid volume. The salt content of the fluids in
the body affects movement of water into or
out of the tissues.

The body content of sodium and potas-
sium and their concentration in body fluids
are under homeostatic control. Moderate
sodium and potassium intakes are promptly
excreted in the urine and excretion of these
elements quickly drops to low levels when
intake is reduced.

Since sodium is involved with control of
body fluid volume, it can affect blood pres-
sure. The relationship between sodium in-
take and hypertension (high blood pressure)
is strong enough to suggest a causal role for
salt in the development of many cases of
hypertension.

One of the leading causes of kidney dis-
ease in the South is high blood pressure. The
Southern diet, which often contains high
amounts of fat and too much salt, may be an
important reason why hypertension is preva-
lent in the region. Alabama currently has the
highest incidence of kidney disease in the
United States (90 persons with kidney dis-
ease for each million persons), and high

MEAN DAILY SODIUM INTAKE OF SUBJECTS, ACCORDING TO SALT SHAKER USE

Sodium intake/day from Ratio of
Salt shaker use Food Salt Total sodium to

shaker potassium

Grams Grains Grams
High (2 subjects) ............ 3.040 1.415 4.445 2.86
Low (3 subjects) ............. 2.357 .105 2.462 1.65
None (3 subjects)............ 2.162 -- 2.162 1.67

PROMOTE V

Alabama Agricultural Experiment Station

blood pressure is a leading cause of kidney
disease. Blood pressure can be decreased by
lowering sodium intake and increasing po-
tassium consumption.

Since adolescent females are a high risk
group as related to nutritional health, infor-
mation about this group is being sought in
Alabama Agricultural Experiment Station
research. A recent study developed meth-
odology to accurately determine sodium and
potassium intake and excretion in this popu-
lation group.

Eight female subjects, about 13 years of
age, were asked to prepare or purchase a
duplicate serving of each food or beverage
ingested from meals or snacks. Serving sizes
of each food were estimated to the nearest
gram by weighing the food before ingestion.
Subjects were allowed to salt food at the
table, but a salt shaker containing a known
amount of salt was provided so amount of salt
added to the food could be determined.

Weighed food portions and beverages
were collected into a plastic container for
each food consumed each day of the week for
a total of 7 days. Corresponding 24-hour
urine samples were obtained. Sodium and
potassium analyses of food and urine were
done by atomic absorption spectropho-
tometry.

Subjects ingested daily almost twice as
much sodium as potassium (2.883 vs. 1.446
grams). Most of this was excreted in the
urine.(2.410 and 1.121 grams, respectively).

One of the reasons for collecting the urine
was to confirm the amount of each element
consumed in the diet. This check indicated
any error that would occur if subjects failed
to comply with directions for food sample
and urine collections.

How heavy use of salt at the table affects
sodium consumption showed up in data
gathered concerning salt shaker use. Sub-
jects were arbitrarily divided into three
groups: high use, low use, and no use. Those
in the high use category had a marked in-
crease in total sodium consumption and a
high sodium:potassium ratio, see table.
Thus, the practice of adding salt to prepared
foods may be a substantial contributor to the
problem of excess salt consumption.

Since sodium and potassium are involved
in altering blood pressure, it is prudent to
maintain a close ratio of sodium to potassium
in the American diet. Either lowering the
salt intake or increasing potassium intake, or
both, can be done to more nearly approach
the desired 1:1 ratio of sodium to potassium.

Having accurate information about di-
etary sodium intake of a particular popu-
lation segment is necessary to obtain a clear
understanding of the relationship between
sodium intake and hypertension. Thus, the
methodology developed for accurately esti-
mating sodium and potassium intakes of ado-
lescent girls may prove valuable in this area
of work.
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EMBRYO TRANSFER in cattle is a
process of recovering fertilized ova
from a donor female 6 to 8 days after

breeding and transferring the ova into un-
bred recipient females. The recipients must
be in estrus at the same time as the donor
animal. The recipient cow then carries the
developing embryo through gestation with-
out influencing the genetic makeup of the
offspring. The process of embryo transfer
also involves superovulation of the donor
(stimulating multiple follicular growth with
an injectable hormone), insemination, em-
bryo recovery (flushing), and storage of the
embryos (either short-term incubation or
freezing) in addition to the actual transfer of
the fertilized ovum.

During the last decade, embryo transfer
has become commonplace in the cattle in-
dustry. Since genetic improvement in cattle
is usually limited by low reproductive rates
(70 to 75%) and long intervals between gen-
erations (5 to 7 years), many successful pro-
ducers of purebred cattle have either used
embryo transfer or are considering its use as
an attractive alternative enabling them to
improve the quality of their herds more
rapidly. The Alabama Agricultural Experi-
ment Station is searching out and evaluating
those variables that determine the success of
such a program.

In recent years, hundreds of commercial
companies have been organized throughout
North America and Europe for the purpose
of transferring embryos. The larger, more
established companies normally provide
producers with two options: (1) on-the-farm
transfers, or (2) the producer may transport
the donor animal to the embryo transfer
center where the appropriate procedures
are carried out.

Before deciding to transport a valuable
donor animal to an embryo transfer center,
producers should carefully consider several
factors. Most embryo transfer centers have
the added capability of freezing embryos,
producing two or more potentially viable
embryos from one original (splitting), and in
some instances determining the sex of the
embryos. Usually it is more expensive for
the producer to transport a donor animal to
an embryo transfer center. Furthermore,
animals which are transported may be in-
jured or stressed as a result of shipping.
Since stress associated with transportation
has been shown to adversely affect repro-
duction, a study was conducted by the Ex-
periment Station to determine the inter-
action of transportation stress with ovulation
rate in superovulated donor heifers.

Four trials were conducted during 1982.
Thirty cycling Hereford heifers between the
ages of 15 and 21 months and of similar
weight (600 to 750 lb.) and body condition
were used. Cattle were maintained together
in a 5-acre pasture for at least 3 weeks prior
to assignment to groups. Heifers received 10

Effect of Transportation Stress
on Ovulation Rate in

Superovulated Hereford Heifers
C.H. RAHE, L.E. EDWARDS, D.N. MARPLE, and KA CUMMINS

Department of Animal and Dairy Sciences
J.F. PRITCHETT, Department of Zoology-Entomology

D.F. WOLFE, School of Veterinary Medicine

lb. per head per day of a ground hay, corn,
and soybean meal diet that was approxi-
mately 12.5% crude protein and were al-
lowed free access to Coastal bermudagrass
hay and water. After the acclimation period
the animals were divided into control and
stressed groups.

Stress was induced by transporting the
animals to a new location every 12 hours
during a 4-day period. The amount of time
the animals were transported ranged from 20
to 60 minutes. During this 4-day period,
control and stressed animals were super-
ovulated with a hormone which causes mul-
tiple follicular growth. The superovulatory
regimen consisted of twice daily injections of
5 mg FSH (follicle stimulating hormone) for
4 days beginning on day 10 to 12 following
the onset of estrus. On the fourth day of
injections, the heifers were given 25 mg
PGF2a in the morning and 15 mg PGF2a in
the afternoon to regress the existing corpus
luteum, a component of the ovary that pro-
duces progesterone.

Following the 4 days of FSH treatment,
stressed heifers were regrouped with their
control counterparts. In both groups,
ovaries were visually examined 8 days fol-

EFFECT OF TRANSPORTATION STRESS ON FORMATION
OF CORPORA LUTEA IN RESPONSE TO

SUPEROVULATION TREATMENT

Treatment Animals CL left CL right Total

ovary ovary CL

No. No. No.
Control ..... 13 10.6 8.6 19.1
Stress ...... 17 8.0 7.5 15.5

lowing standing heat to determine the num-
ber of corpora lutea which reflects the num-
ber of ova produced by the animal.

Results of the experiment are summarized
in the accompanying table. The 13 control
heifers had an average of 19.1 corpora lutea
(range was 7 to 33), whereas the 17 stress
heifers had an average of 15.5 corpora lutea
(range was 6 to 32). Although there were on
the average four fewer corpora lutea in the
stressed group, these differences were not
significant. Furthermore, there were not
significant differences between the number
of corpora lutea on the left and right ovaries.
These results indicate that transportation
stress of the intensity and duration used in
this study did not affect FSH-induced ovula-
tion rate in Hereford heifers.

Alabama Agricultural Experiment Station

Illustration of fertilized bovine embryo.
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"Take-all" Disease of Wheat Moves into Alabama
R.T. GUDAUSKAS, Department of Botany, Plant Pathology, and Microbiology

A.K. HAGAN, Cooperative Extension Service, G MORGAN-JONES, Department at Botany,
Poant PtoW gy, and Microbiology, E.D. WILLIAMS, Department oftAgronm an Ki sr

FIG. 2. (left), Degenerate roots and darkened stem bases indicative of take-all, healthy plant
(lf) I.3. (center). Close-up of wheat plants with take-all disease. FIG. 4. (right), Dark, take-all \. lxxcsix ap iplict'lioil of lime umdin
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