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ON THE COVER. The southeastern blueberry
bee. Habropoda laboriosa, is the primary
pollinator of rabbiteye blueberries in Alabama,
according to research reported on page 4 of
this issue of Highlights.
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J. S. Richburg Ill, R. H. Walker, and D. R. Wyatt

NEW HERBICIDE AFFECTS
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J. H. Cane and J. A. Payne

NATIVE BEE POLLINATES RABBITEYE BLUEBERRY
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T. P. Mack and M. G. Miller

LONG-LASTING GRANULAR INSECTICIDE THE MOST

EFFECTIVE AGAINST LESSER CORNSTALK BORERS
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K. S. Rao and D. A. Roland, Sr.

Too LITTLE PHOSPHORUS IN LAYING HEN DIETS

INCREASES RISK OF BONE AND KIDNEY PROBLEMS

P ROVIDING the correct amount
of phosphorus in laying hen di-
ets represents a serious prob-
lem for the poultry industry.

Phosphorus is a costly feed ingredient, so
using excess amounts is an unnecessary cost.
On the other hand, using too little phospho-
rus can increase the risk of bone and kidney

ments are related to bone and kidney condi-
tions. Urine and blood samples were collect-
ed from each feeding group at time of egg
laying and 7, 14, and 21 hours later. These
collections were made at 3 and 10 days after
feeding the experimental diets.

The analyses measured urine pH, urine
calcium, blood plasma inorganic phospho-

rus, and plasma ionic calcium. The
data, given in the table, show large

Producers are taking risks when feeding differences between the deficient
marginal levels of phosphorus.

disorders of hens. Such health problems can
result in much greater financial losses than
the cost of adding adequate dietary phospho-
rus to layer feed.

The biochemical reaction brought about
by a dietary deficiency of phosphorus was
identified in a recent Alabama Agricultural
Experiment Station study. Reducing dietary
phosphorus to deficient levels caused the
hens' urine to contain 3 to 5 times the normal
concentration of calcium. This excess calci-
um in the urine in some situations may
cause severe kidney disorders. In addition,
increased excretion of calcium may deplete
the calcium reserves from bones, causing
weak bones. These conditions reduce egg
production and the productive lifetime of
hens, representing a sizable economic loss to
egg producers.

The effect of dietary phosphorus defi-
ciency was studied by comparing four di-
etary treatments fed to Hyline W36 hens.
The test diets were combinations of two
levels of calcium (4% and 6%)1 with two
levels of total phosphorus (0.3% and
0.6%)2. The four treatments were: (1)0.3%
phosphorus with4% calcium, (2) 0.3% phos-
phorus with 6% calcium, (3) 0.6% phos-
phorus with 4% calcium, and (4) 0.6%
phosphorus with 6% calcium.

Results were measured in terms of blood
and urine analyses, since these measure-

'Calcium-4% is adequate, 6% is excess.
2Phosphorus-0.3% is inadequate, 0.6% is

adequate.

(0.3%) and adequ
phorus levels in th

ferences reflect the detrim
phosphorus-deficient
diets. Differences in
blood and urine analy-
ses resulting from
calcium dietary dif-
ferences are also ob-
vious in the data.

Feeding the low di-
etary level of phos-
phorus (0.3%) caused
two calcium-associ-
ated problems, re-
gardless of calcium
level fed: (1) calcium
content of the urine

ate (0.6%) phos-
e diet. These dif-
iental effects of the

was increased, and (2) urine was alkaline
throughout the cycle of ovulation through
lay. These two happenings may lead to
kidney damage since alkaline urine that
contains high amounts of calcium causes
the formation of solids that may block the
narrow tubules and ureters. This is the first
reported finding of high urinary Ca in laying
hens caused by low dietary phosphorus.

Extra calcium in the diet magnified the
detrimental effect of deficient dietary phos-
phorus, as shown by data in the table. Low
phosphorus with 4% calcium increased cal-
cium content of urine threefold, whereas the
same phosphorus level with 6% calcium
increased it fivefold. This was the result
with third-day urine samples. On the tenth
day, highest calcium concentrations in urine
were in hens consuming a diet with inade-

quate phosphorus (0.3%) and excess calci-
um (6%). These results suggest that hens
consuming a diet containing low phosphorus
and excess calcium would be under highest
risk to suffer from kidney disorders.

Deficient phosphorus in the diet resulted
in hens having lower concentrations of plas-
ma inorganic phosphorus than with hens fed
adequate phosphorus. This is believed to be
the primary cause in stimulating hens to
increase calcium excretion through the
urine. It is not known whether this excess
calcium comes from bone reserves directly
or from the digestive system. In either case

it is undesirable; if from feed it is uneconom-
ical because of the calcium requirement for
bone and egg shell formation, if from bone
reserves it is damaging to hens.

Several factors maybeinvolved inwhether
a feed formulation provides adequate phos-
phorus or is deficient. Among these are (1)
variation in feed consumption because of
environmental changes, (2) natural variation
in individual feed consumption, and (3)
variation in phosphorus bioavailability from
plant and animal sources. Based on the
results reported, however, producers are
taking risks when feeding marginal levels of
phosphorus.

Rao is Post-Doctoral Research Fellow and Roland
is Professor of Poultry Science.

Alabama Agricultural Experiment Station

EFFECT OF PHOSPHORUS (P) AND CALCIUM (CA) LEVELS IN DIET ON URINARY CA,

PLASMA IONIC CA (CA++), AND INORGANIC P (PI) OF COMMERCIAL LAYERS

Content' (milligrams/deciliter), by
Measure dietary level of Ca and P

4% Ca& 4% Ca& 6% Ca& 6% Ca&
0.6% P 0.3% P 0.6% P 0.3% P

3rd day sampling
Plasma Ca++ ...................... 6.2 6.3 6.3 6.6
Plasma Pi ............................ 4.8 3.3 4.7 2.4
Urinary Ca.......................... 48.7 140.2 64.9 214.4
10th day sampling
Plasma Ca + ........................ 5.8 6.4 6.4 6.5
Plasma Pi ............................ 6.7 4.1 7.1 3.8
Urinary Ca......................... 41.6 98.8 67.4 154.0

'Average of samples collected 0, 7, 14, and 21 hours after egg laying.
I
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J. A. Plumb and Y. J. Brady

DISEASES OF CATFISH FOLLOW

SEASONAL TREND

NFECTIOUS diseases are among
the greatest deterrents to further
expansion and intensification of
Alabama's growing channel cat-

fish culture enterprise. Growth in total pro-
duction since 1970 has come from farmers
converting row crop and pasture lands to
ponds and from intensification of culture
systems. Higher stocking and feeding rates
from intensified production result in greater
production per acre, but also lead to conditions
conducive to increased incidence of infec-
tious diseases.

During 1983-89, the infectious disease inci-

dence of catfish in Alabama was studied in an
Alabama Agricultural Experiment Station
survey of the industry. Data were collected
from the Fish Disease Diagnostic Laboratory
atAuburn andfromtheFishFarming Center in
Greensboro. Catfishproduction data (pounds
of fish passing through processing plants)
were supplied by the Alabama Cooperative
Extension Service.

Approximately 700 catfish disease cases
were detectcted in Alabama in 1983, but by 1989
these numbers had risen to 1,393 cases. As
illustrated by figure 1, this upward trend in
disease incidence occurred concurrently with
the expansion of the aquacultural industry. The
disease cases included those caused by vi-
ruses, bacteria, fungi, and parasites, along
with numerous non-infectious problems.

Although the number of catfish disease
cases nearly doubled during the 7-year survey
period, production of catfish in Alabama

nearly tripled. This relationship is demonstrat-
ed by the ratio of pounds of fish produced per
disease case in 1983 when it was 24,096 lb. per
diagnosed disease incident to 1989 when the
production was 32,304 lb. per case. (The ratio
of disease cases was 4.15 per 100,000 lb.
of fish in 1983, but only 3.10 cases per
100,000 lb. in 1989.)

As reported in the table, bacterial diseases
were the most important group of pathogens
throughout the study, but parasitic problems
were only slightly less except in 1988 and
1989. Routine and non-infectious problems
contributed over 40% of the cases early in the

study, but only 20% in 1988 and 1989. These
findings, along with disease incidence reduc-
tion data, indicate fish farmers improved their
ability to prevent water quality deterioration
and other environmental problems that pro-
mote disease development during the survey
years.

Infectious diseases of catfish in Alabama
are seasonal and generally begin to increase in
April when water temperatures begin to warm,
figure 2. This time of year coincides with
spawning season when there is an abun-
dance of young, highly disease-susceptible
fish. In addition, spawning activities incite
some infectious diseases and fish that have
been kept through a winter have lower natural
resistance.

The incidence of disease reached a peak in
June when over 20% of the annual cases oc-
curred. As water temperatures reached a
maximum in July and August, the higher

Disease Production,
cases, no. million lb.

1,400 U No. cases
0Q Catfish prod.

1,200 4

1,000 - 3

800 -2

600 I I I I 1

1982 1984 1986 1988 1990
Year

FIG. 1. Number of diseased catfish and cat-
fish production in Alabama, 1982-90.

Pct. of cases

20 :

OI-1i iI I I I I I1

J F MAM J J AS ON D

Month
FIG. 2. Monthly occurrence of catfish disease
cases in Alabama.

temperature had a beneficial effect on the
catfish and a detrimental effect on many fish
pathogens. As water temperatures decreased
in September and October, the disease inci-
dence increased before declining to its
lowest level of the year in winter.

During the 7-year survey, it was learned
that enteric septicemia of catfish (caused by
Edwardsiella ictaluri) was the most frequent
and serious disease. This is a seasonal disease
that occurs when water temperatures are
from 72 to 82°F; therefore, it contributed
substantially to the two disease incidence
peaks during May and June and September
and October, figure 2.

These results showing the seasonal occur-
rence of infectious disease of cultured catfish
offer fish farmers opportunities to minimize
the impact of these diseases through careful
management and properly timed disease pre-
vention practices.

Plumb is Professor and Brady is Assistant Profes-
sor of Fisheries and Allied Aquacultures.

Alabama Agricultural Experiment Station

DISEASE TRENDS IN THE CATFISH INDUSTRY FROM 1983 THROUGH 1989

Incidence, by year
1983 1984 1985 1986 1987 1988 1989

Pct. Pct. Pct. Pct. Pct. Pct. Pct.
Routine and non-infectious

diseases ........................................ 44 43 38 34 31 20 20
Infectious diseases

Bacterial ...................... .............. 30 33 30 38 40 54 50
Parasitic ......................... ............... 24 23 31 27 28 25 28
Virus ....................... ............. 2 1 1 1 1 1 2

Total number of cases.
.
...................... 703 739 968 992 1,171 1,309 1,393

1
Each case represents the examination of one or more fish from a single pond on a given day.
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C. C. Mitchell and G. L. Mullins

SULFUR FERTILIZATION NEEDED BY WHEAT ON

COASTAL PLAIN SOILS
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tM"" s - J. R. Weeks J. C. French. and A. K. Hagan

VIRUS VECTORING THRIPS COMMON IN

ALABAMA PEANUT FIELDS
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FIG. 1. Thrips in the adult stage.
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A. K. Hagan, J. W. Olive, and W. J. Foster

NEW FUNGICIDES CONTROL

LEAF SPOT ON PHOTINIA

NTOMOSPORIUM leaf spot
is a common and often de-
structive disease of red tip
photinia in Alabama. Erratic con-

trol of the disease on nursery stock treated
with registered fungicides has increased
concern among nurserymen. In Alabama
Agricultural Experiment Station tests,
Nova®, a nonregistered sterol-biosynthesis
inhibiting fungicide, provided slightly
better leaf spot control on photinia than the
registered fungicides.

Daconil® is the most commonly used
fungicide for Entomosporium leaf spot
control on photinia, and on other species,
such as India hawthorne, loquat, and flow-
ering pears, which also are damaged by this
disease. Triforine® and Zyban® are also
registered for use. Daconil and Triforine
were compared to the sterol-biosynthesis
inhibiting fungicides Nova, Lynx®, and
Spotless® for control of Entomosporium
leafspot and detrimental effects on plant
growth.

Healthy red tip photinia liners were
potted in a pine bark medium amended
with 6 lb. of limestone, 2 lb. of gypsum,
1.5 lb. of Micromax, and 12 lb. of 17-7-12
Osmocote per cubic yard. Plants were
watered daily with overhead impact sprin-
klers and Entomosporium leaf spot was
introduced into blocks of test plants.

Disease incidence was measured on a
visual rating scale of 1-12, in which 1= 0%
and 12= 100% of leaves infected. Growth
index was calculated by the formula height
+ width 1 + width 2 + 3. Disease ratings
and plant dimensions were taken both years
approximately 2 weeks after the final fun-
gicide application.

In 1988, three rates of Spotless 25W,
Lynx 1.2E, and Nova 40W and a single rate
of Daconil 2787 4.17F and Triforine 1.6E,
applied at 2-week intervals from April 7
through August 28, were evaluated. All
fungicides reduced leaf spot incidence
compared with the nonsprayed control
plants; however, there were significant dif-

ferences in disease control among the fun-
gicide treatments, table 1.

Overall, Nova gave the best protection
from Entomosporium leaf spot and proved
equally effective in reducing disease at
three different application rates. In addi-
tion, no effects on plant growth were seen
with any application rate of Nova. Levels
of disease control with all rates of Nova
were superior to those given by Daconil
and Triforine.

Although Spotless reduced the inci-
dence of Entomosporium leaf spot, plant
growth was greatly reduced at all rates of
this fungicide. Triforine and all rates of
Lynx were less effective in controlling leaf
spot than Nova and Daconil. Surprisingly,
Daconil-sprayed plants were about 20%
smallerthan unsprayed control plants. Lynx
and Triforine had no adverse effects on
plant growth.

In 1989, three rates of Nova applied at
1-, 2-, and 4-week intervals, along with
weekly applications of Daconil and Trifo-
rine from May 9 to July 28, were evaluated
for control of Entomosporium leaf spot.

All rates of Nova applied at 1- and 2-
week intervals effectively protected pho-
tinia from infection by the leaf spot fungus,
table 2. Leaf spotting increased sharply as
the interval between applications was in-
creased from 2 to 4 weeks. Weekly appli-
cations of all rates of Nova gave disease
control similar to that provided by Daco-
nil, and only the highest rate (10 oz. per
100 gal. of water) applied weekly reduced
growth. Triforine failed to control this
disease.

Nova, across a range of application
rates, gave clearly superior protection
against Entomosporium leaf spot than the
other sterol-biosynthesis inhibiting fungi-
cides tested. The other fungicides tested
did not reduce disease as effectively as
Nova or Daconil, or they greatly reduced
plant growth. Leaf spot control with Nova
was equal to slightly better than with
Daconil at identical spray intervals and

TABLE 1. EFFECTS OF SEVERAL NEW FUNGICIDES ON
ENTOMOSPORIUM LEAF SPOT AND ON GROWTH OF

PHOTINIA, 1988

Fungicide and Disease Growth
rate/100 gal. incidence' index 2

Spotless 25W
3

0.25 lb........................
0.5 lb .........................
1.0 lb .........................

Lynx 1.2E
0.2 fl. oz ....................
0.4 fl. oz ....................
0.8 fl. oz ....................

Nova 40W
3

2.5 oz................
5.0oz .........................
10.0 oz .......................

Daconil 2787 4.17F
2.0 pt .....................

Triforine 1.6E
12.0 fl. oz .................

Nonsprayed control .........

4.5
3.4
2.8

5.1
4.5
6.0

1.9
2.1
2.0

3.6

6.5 58.5
8.5 58.5

'Disease incidence was measured on a scale of
1-12 (1=0% and 12=100% of the leaves diseased).

2Growth index = height + width 1 + width 2-+-3.
3Penetrator 3 adjuvant was added to all

Spotless and Nova tank-mixes at a rate of 0.5%
(v/v).

TABLE 2. EFFECTS OF APPLICATION RATE AND SPRAY

INTERVAL OF NOVA FUNGICIDE ON ENTOMOSPORIUM

LEAF SPOT AND GROWTH OF PHOTINIA, 1989

Fungicide and Disease Growth
rate/100 gal. incidence1  index 2

Nova 40W, 2.5 oz.3

Sprayed weekly ............... 1.0 56.4
Sprayed every 2 weeks ..... 1.8 59.3
Sprayed every 4 weeks ..... 5.3 60.4

Nova 40W, 5.0 oz.3

Sprayed weekly ................ 1.0 49.6
Sprayed every 2 weeks ..... 1.0 50.7
Sprayed every 4 weeks ..... 3.0 60.4

Nova 40W, 10.0 oz.
Sprayed weekly ................ 1.0 40.1
Sprayed every 2 weeks ..... 1.0 62.4
Sprayed every 4 weeks ..... 4.1 54.9

Daconil 2787 4.17F, 2.0 pt.
Sprayed weekly ................ 1.3 57.8

Triforine 1.6E, 12 fl. oz.
Sprayed weekly ............... 4.1 57.0

Nonsprayed control ............... 7.1 58.8

'Disease incidence was measured on a scale of
1-12 (1=0% and 12= 100% of leaves diseased).

2Growth index = height + width 1 + width 2 _ 3.
3Penetrator 3 adjuvant was added to all

Spotless and Nova tank-mixes at a rate of 0.5%
(v/v).

was superior to control with Triforine.
However, plant growth was slightly re-
duced by weekly applications of some rates
of Nova.

Hagan is Associate Professor of Plant Pathology;

Olive is Superintendent and Foster is former Superin-
tendent of the Ornamental Horticulture Substation.

28.2
24.6
20.8

61.5
53.8
56.1

68.6
62.3
56.1

49.1
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R. H. Walker, D. R. Wyatt, and J. S. Richburg Ill

HOELON ® EFFECTIVELY CONTROLS ANNUAL

RYEGRASS IN WHEAT

ANNUAL RYEGRASS
is a widespread weed that Pry
is detrimental to wheat
production in Alabama. In

fact, just 40 annual ryegrass plants
per square yard reduce yields 19-
26%. Therefore, control ofthis weed
pest in wheat is justified.

Use of Hoelon® (diclofop) to Ta
control annual ryegrass has given
promising results in tests during the
past 2 years at the Alabama Ag-
ricultural Experiment Station. Two
rates and four application timings
were evaluated at the Prattville Ex- M
periment Field, Prattville, and Plant
Breeding Unit, Tallassee, in 1988-
89 and at the Black Belt Substation,
Marion Junction, in 1989-90. Rates
of Hoelon applied (noted in the ta-
ble) were:

* 0.5 and 1.0 lb. active ingredient (a.i.)
per acre surface applied preemergence
(PRE) immediately after planting.

* 0.5 and 1.0 lb. a.i. postemergence
(POT) at either the 2-leaf, 4-leaf, or 8-
leaf ryegrass stage.

* A nontreated control and a hand-weed-
ed control were used for comparison.

Wheat seed were planted at the rate of 70
lb. per acre in 7-in. rows and
annual ryegrass seed (20 lb. RYEC

per acre) were planted to pro-
vide weed populations. Plant-
ing dates and dates of herbicide Hoelor

and ap
application are listed in the box tir
below for each location:

Details on weed control, Preemerg
wheat yield, and test weight of 0.5' lb ....
wheat are recorded in the table. 1.0 lb .....

Postemer
In general, good weed con- 0.5 lb., 2-

trol (up to 98%) resulted from 1.0 lb., 2-
Hoelon applications at two of 0.5 lb., 4-

1.0 lb., 4-the three locations, with the fol- 0.5 lb., 8-
lowing exceptions: 1.0 lb., 8-

1. At Prattville, the 0.5-lb. Hand wee

rate POT at the 4-leaf stage and 1
Rate

the 0.5and 1.0-lb. rates POT at

attville

Planting dates-9/22/88 and 10/22/89
PRE app.-9/23/88 and 10/22/89
POT app.-10/13, 10/26, and 11/11/89

12/4/89 and 1/3 and 2/6/90

llassee

Planting dates-10/28/88 and 10/25/89
PRE app.-11/1/88 and 10/25/89
POT app.-11/22 and 12/8/88 and 1/12/89

11/24/89 and 1/22 and 2/26/90

arion Junction

Planting date-10/30/89
PRE app.-10/30/89
POT app.-12/5/89 and 2/28 and 3/13/90

the 8-leaf stage gave only intermediate (80-
85%) control.

2. At Tallassee, the 0.5-lb. rate POT to
the 8-leaf stage gave an average of 76%
control.

3. At Marion Junction, control was only
63% from the 0.5-lb. rate and 75% from the
1.0-lb. rate applied POT at the 8-leaf
ryegrass stage.

Yields at Prattville and Tallassee were

generally higher from postemergence
applications than from preemergence treat-
ments. At Marion Junction, yields were
lower from the 1.0-lb. rate applied at the 4-
leaf stage and from both rates at the 8-leaf
stage. Variations at all locations are obvious
in the table data.

Test weight for wheat showed little effect
from annual ryegrass or the herbicide treat-
ment. Hoelon-treated wheat at Prattville
averaged 56-57 lb. per bushel, which was
about the same as for nontreated or hand-
weeded plots. Test weights, like yields, were
lower at Tallassee, a reflection of delayed
harvests caused by excessive rain in 1988-
89. Test weights at Marion Junction were
similar to those at Tallassee.

Results reported indicate that best control
of annual ryegrass in wheat appeared to
result from postemergence applications of
Hoelon at 0.5 lb. a.i. per acre applied to 2-
or 4-leaf ryegrass. Equal control at the 8-
leaf stage required the 1-lb. a.i. per acre rate.
The 1.0-lb. rate applied preemergence may
haveadvantages foruse in the BlackBelt area
because of difficulties with postemergence
applications on sticky clay soils of the area.

Walker is Professor and Wyatt and Richburg are
Graduate Research Assistants of Agronomy and Soils.

GRASS CONTROL, WHEAT YIELD, AND TEST WEIGHT As AFFECTED BY HOELON USE, THREE LOCATIONS, 1988-90

rate/acre
plication
ming

Prattville, 2-year av.
Control

at
harvest

Pct.
gence (PRE)
.................................. 93
.................................. 98
gence (POT)
leaf .......................... 93
leaf ......................... 98
leaf ......................... 85
leaf ......................... 98
leaf ......................... 80
leaf ......................... 82
ded ......................... 90

0d .............................. 0

Yield/

acre

Bu.

Test
weight/

bu.
Lb.

58 57
61 56

66
63
70
65
69
68
68
58

57
57
57
57
56
56
57
56

Tallassee, 2-year av.
Control

at
harvest

Pct.

Yield/
acre

Bu.

Test
weight/
bu.
Lb.

Marion Junction, 2-year av.
Control

at
harvest

Pct.

Yield/

acre

Bu.

Test
weight/

bu.
Lb.

92 55 50 86 48 46
96 54 50 95 51 50

97
98
86
97
76
91
83
0

62
59
50
54
53
50
58
47

50
50
53
51
50
51
50
49

93
93
83
88
63
75
93
0

52
52
52
38
47
46
49
38

51
49
50
44
49
51
48
42

of 0.5 lb. active ingredient per acre = 1.33 pt. Hoelon 3EC
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M. C. Craig-Schmidt, T. A. Powe, J. A. Johnson. and H. C. Chaung

FISH OIL IN INFANT DIETS MAY BENEFIT LUNG

DEVELOPMENT

(Ilitift utIN LIoCd theit iiiI untN N\itli

eloll INv eri 11to keetiheii hcalh.

I3ui thadt p aCt b.C \\ Cii the \\ MN ot

rea cr fin i n uit iftllilhilc,. \l)\ theie iN,

oi l intt lIol itlta fo ai dii I ICI enA kind ot
hcalth henetit.

Fish oilN conlitaini omitid ' attN aridIN.

Midt ,mallI amtthunts Ilf ilie~e ariiC Cnet ini

hrca~t miilk. I hu'. nutr itiist, hanx pro-t

Ire~cd that IA Nhluic ot' Ihe fAttN Licid, hCi
addedt to infanilt formla.l~ 'I hCNC 1.m~tI)ouittL

arc heliex ed to pA lt CnNe~etiaI roile in the
LICNClhtlhil' CN e~i'ht ofl intfint,. hut the

renlt iitCt iN in thiitlctin'' the hcailith

UmittC'L tIM aciN ini ihI oil hayi c the

piotenttial to ,ci Nea, theldpeutie a''eit it

coithaitiit'' I epiiatol\ N LiNiNCa ini the ncvc-

horin. In Litit ad~ othet I C~pit athoi cli-
CAur . e\CCNi \C aimhunt, 01 C.himpihoiun

anc A_ ini the

he heott oiit to

thei frt tt Si-

hon n hieN AN A

itoidel tfor Ihtu

milnt Statijoin ha,

i~h ol t ni the Newborn pigs were used as the modet for studying the effects of fish
oil on infants.

01L I I. 111 I

iliioiiiho\aniiie \ Lid otthei eieoiaNiioid it

the it'' Ness horin lN 5eie etuoeit AN the
csthimittothl ainimaol heCitoe theii phc ,ih1 -
hiC' i, NiilarIi to thtiit h um ItiO infint , ii ini

iiiint nrrpe~l i.

1 t s lsc e al ptiiho
Percent
150

135 Corn oil

120 114 Coconut oil
100 100

90 ! Fish oil

60
39

30

7

0L
TXB2 6-KETO-PGF1a

Effects of dietary fish ott, coconut oil, and
infants were compared in the Auburn study.

CalledI eieiiaNiilt aii ephiodutced~ bN the

Iliit"N ()ie it thee. itiliithoLiie A-

eiuNeN, ild~inL 15it fi the Lii in i tthe

itH', N.u tttiN aukin2 hi eathinitthmire dillf
etilt. tII liitt''Li3 ltht acidI I o\h idedt in the

Liet Coiuldt Icc prteetduintion lit thi hth-

(tir CC o I ac iitAof i i

totii tineir,) 55 eie AN

Ni'iocd at I diN hit

scto one of Ituie

miiilk-hIONcL LIictaiN

so li itt Co i oil.i

tai.n Ii utof oL-~

"( AN CorI il i I to pro- i

tiAt fattN AL it,.

corn oit on lungs of ehuuNi Iheciuse its
Coniteint of lutuoteuL

acidt the dicuu N Ihieui N oh it iel N ih.

iN Niimilii to tha~t of, t i~tl oilt

3 F~orml Ciiinig 18 OfiL xt'd aNLI i i

tf u'seh oil eoitt tanl to(i ai Nor toil.

ss i eCiittiierhlt l fcitLIda', ieiuiiiteiAiin,

to pi oduiee eiCOhis iitit. t \s eieotNlnoiclN.

ihi oiiihozine \, and lithsitcetlit. wNei e

nmeauiredt in the iiatkeii efoirmi Ithioiuic\-

line 13, aind~ 0-keto-prio~tu'Iandtit 1.( ie

I r leets o1 tecin'' tiNh oil wseie ex laiti

eti hN Ciipajinii lit''eie anoitt phrd~ut iont ini

the tishtilu tieaitiiteit \00that ini aimitl,

tecl tNjititli LI ohiitiil-comiitit dtietN. L N

it A \ Ate otf 100))l heeot itoil diei ioup.

priduetioni oft the i\\ oi eihc iouniLIN 55 ;tN onl\
30)1, lnl 7'. ecpeetis etN . w5hen fitsh ol

\\ aN, fed. W\ith C.1khnuit ouil ini the diet.

prooductioni oft the ims ieeiiu~NdtictN 1 3I

hunl 1 1-I.4. a, itiuUrtihie in tthe g'apth.

R'e~ultN hit tttlN rieaehiit e~ta.hli~heI thit

hut'I eiehiaNhiitt pirhduetihin Cani the mitiu -

tilate~ th\ tthe etiue oit dietzou N faut. Fo .ui n

intalt Nut teiH it ro tieitt irliathuiN LIiNCaNc.

he heutet rleA tierAiNe thu hii l\aiie hiroi

ducioiih N uippieN~eL. ThIe duiietilui ot

\\ hethetI t'i~t l Nuithlhletahtio is IIheutet

Cial io tthe IoN ei ll heit toli the itft .i

Itoss N ei. haN it Net pecin hiiNS eiret

r1--1)1'Ii.-~c~cPoc~no urto

lIlcnciiuuu ,1i /l turil I X/)oimtt .Slaiouu



D. R. Brown, D. J. Eakes, and B. K. Behe

MOISTURE STRESS EFFECTIVE FOR HEIGHT CONTROL

OF VEGETABLE TRANSPLANTS

I II N CiONSt NIL Rs Iop for
W cetahie ii an~platt. the\

teind to pietet >ttallet . mtore
comitpact planit,. ITo aehice

tii ideal phtti ,11e. pi od11eel- 01' \ e'etahle

hi tit iciilattti . lDanuinttzide B-Nine )
\\ a> a c~itommo eltoie until recent lapel
cliaite, pioltibited it, n~e lot- \ e'etabl

ed 'o'aei heloices hti irtt\ iii t ulatioi
arid iteiea~ed tite teed lorltei nati e> that

Se> eta riiepoirt, h1a> e Prpi tte the u~e

01 ttttttIttieC ,tte> a, alt alterltlati\ to

tmottit ofl moitiie a> ailible to the plant>
u i~ov h i, ,>tnnted but Plant > tual yiutl-

it> i> not imvpatired. Since little inf ormnation
eottipattitl tht, optiotntothte applicatioin ofl
,to ib-ie'ulaitv xLibtatt.e, v a>

aailall. ait Alabtitta \''itetl-

v a, eortducted to comitpare lii-

toteUtie~ to B- Nitte a, a imeait, ot

heohi contlt oil t\ o > e'eiable

tiait~plait>inl I oeoittttoitl> used

eommitieal media.
I tilni11 itPhu'> of 13g' Boi to-

til~an id (alifliritia \\onderch pe

c weire ti attplattd itto eel I
pack, (48 eel> Pet tra> ) otn Ma>
15~. 1 990( . Cell pack, cotai ned
either I atald #3. a pctpttte batrk
eotttllet eal tttedta n1i, or Pro-ii

NIi\ B\. a peat:pcrilite eomtnie-
eial tttt\ P~latt "C- eiePiodueed itt

a pttl\ eth>n letie reettlou~e
etynipped ith a tIan aid padl utol- The

It ettilieti ineluded 1rnoit1iie >11 e>>,.

tvo tate, of B- Nine. antd a eontiol. Mo>,
tuttte ple> ait> ere alto et to > i~ihl\

It het eeit it patittit> vv hile thte tettaini

itt', ti eaileit> i eeet ed irr tatioti to mtain-

taini a ttttttt m1edial >tiiIaee. B-Nie

tteatttt ete applied unttil t titll ( ot
dip) at late, ot 2.500( and 5.000t palt h> ei

miion (ppIl~ twth P~ letn plait> weire at the_'

4f ii neleatlta'e. If he 2.500 pp.m.1 B-Nine

treaiitetnt a> applied aaiit w eek, altel

the f iat applicationit All tieatttti eie

initiated oni Mia> 22, 19(0. Ott Jutte 15*.

199011 plant hetItt and ittet iode intiibei

Mlttii t e>>es r edu..ed Plant hen lit liii

tutiiiitoe> ettitipatet to the other heiel eon-

tr ol tricatmcttnt> . Motii e-> I e>>d 0titta-

tte> 'itt>> i i the I alard mediumt tad a 1I
reduitont it ten lit .uiiipaied to ite t O

applicationi of B3-Nine tiealiteitt oti ?.5it

N~pi\1. bot ttoniue>ite> wtt13 Itt a ilteo

alitit I5, whten Compar et tt 5,01) 1).11 1 1.

B- Nine all cotriol plat,. Notie tl ite

truleti al lertte the ttittiet ofl nide>

Produced peC plalit. ('ttllueitln, plai1t>

tN pe. t\\ o application, of1 2.500 ft lit. B-
Nine piOditeed the ,hltitiet platt NIit-
tule-,tie>>cd plaint, VA-ete't and 15'- tallet
ini the VFalarc anid Prot -Mix ,oil nltivc>. Ic-

>flC)tt\ el\ comitpar ed to the 2.0p.P vi) ii

13-Ninc plant,. 1, o ith toittatoc,. the itti-
bet of nodc, Pci plant \\ a>, similar aitoite,

trcatmit, thai r educed plant hItet

nittcne i i, a \ tahle aliernati\ e to ite

u~e ot B3-Nine for lii-ht contiol it \ e-,eia-

hie ti attpktt Hovx e\ eitite elleti \ ete>

01l itoi~tui e ti e> i, dpeitdeitt nipoit the
tmedia aitd ,Peck ue>ied. It atppeai, that
itttti~tutere w>\ill lia\e t s'eater Iteillt-

erLttirl, etitetti> nt\i in ittedia that hi' e
pooti w\ater-Itoldi11L capaeit\. (oidei-
attoit oli tite xN i Ititi'' pi oe> of eac h plat

>Peeie> aitd the w~atei lholdiigt capacit\ otf

the Ll-o\\ th iiediuin i> e>>etial lot >tt-

effect of moisture stress compared to other types of growth regulation on vegetable plants.

in treatmiet> that r educed plait Iteilt tad te>>l i ceo thi~teeliiiue \llu\> iii'plait>

a Inl lei tattop>. to he~loivie too wilted to teh> diate Couldl

Nolliit uie> ~reduced lit'lit ol pep- te~ilt ili ,C>IrC tea lo hi> iiPlait death.

per Plait, Fiv 1t1i in the al aid ittedin b>
I (t% . 11(t had little effeet oil plant> ,to> ii itt B I1 \ tnmt.I

the lrO-I N lttdtttt. Re''atdle>> o1 ittedia Qnll tlih c ,it I ii t'10t>..n1 ot 10LuC
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D. I. Bransby and W. A. Griffey

CREEP FEEDING PROFITABLE ON INFECTED FESCUE

RI NSf IA S tri )liiiLiiucleliN, Cv
irepicci oi iiirnh\ lot hc

pill itibic. iicpei'iiil, o ,LiNchl

Iad~l ii i i cr p iit. ia~i llC NpecicN. hi cci

of tattic. andi tiimi ot \ cai. Ho>\ iir. a

SiM1,iitu di\ wiidiictciilhr pi ii tlci C oiti

cicip Iccdii'' \ aN pi 01itaihic on ihlccli

I C1CIIC

ilihh paItii c o ~ntaining cic ii liii ii

(IL1 fO>tiel rdL li iniiC Ni 01 _ck a~C,

cucht NiliiiiO' i(iicN lIC in thU asu.

iici ll i froi ci'dO to hi\ Nt the til cf thc

Il u'iiiin iachi ilhhlti'ii e infeNtidcwith

Iien it ~ p, Ii IIw iiC ,i I I) I I

iicni \\<t a> aci ii\ iiiatu IlIcic

(licl, aiid tIlCicii \avC \n'nNiol

Api ii Lil I ~i'ninL in \ii'Li~t cash iiscai.

Ci>rv a 3Ct(Iiiii nilthiN pciio(] I hc "i a/lll

peiodl \\ aN Ol I\ Ci aic. 1 14 da\, N ()ic

pai~tuic of ech NtiiikiiiL iratc Nerri a, tt J

conitirol in Muiich anliml werci aiIO\\i'i ac-

(CNN toi id/ii", oniii. In a NCC~nd iiil tic 01t

cai h t0cinii I at. cai>e wN \ i allimtcd

aiiCNN~ to NbcI1I coirn in a iccp I CcdCI

iltitioLiut the ! azin peiod. No addi-
tioiial piotcin \\:a pio> ii. andi a iccoid

paI~~Lii c wh iii] contineiidi a i Cl ICC(ici.
RCNuL I ari )C p ,cciiid inl the t,11ic( h

hcni'i Frntio ciccp icciIL iln IiN,() lau ill

1 99)(. -\>ci aciiii ini \lG Iolcal> cN

dccica~cd NJiLhiki \\ ih iiicica~cd Nlockii-'
iriIe' but thiN ic~piiii vv\\aN Nuih i iii'

Niiidhiic~piic ilic c\ticliicl\ hiuh Nioi kini

Thic~e hi''i toi kin'' iateN w\Cie iiidei po)Ni-

1112ii a ih\ > A iM HIi' I~li Ci to aiiiiiiiiii ini Iall

iiiic. Ni ckiii' rateiif I .O1 1o I . co\ -cal l

ii v i Iv1) iI A1 \ v) ( I (i \[ PI \t i w

1i211i

Icc(i

it ti.

kc llI by 11 .( m - 1 pl u IC

1I 4') i k, 1.4ii

Gai peN ace ii

1 I1il0 ', I

Nillikii' duNr I uN ilicicncc ill lnot
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arc Nuiii 11 bi riathcc ~ it iuhit he c\pCuCtd
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iicaiiicihiN. Atth il ii\cNI Niockiii' i atc.

ciccp IcciHL' icriiitcii in a -I-U'; iiiiica~c ini

p'iil pci acic. >>Iiilc at thic iiict Ntockiii'

lic till id> aiihIiiC 3\I 4' . aN N1ioh) in i

the tiblic sitiikil'' raic uN)) i iiiecwd

IalIrii' pCcI. r'N iilpmitioii. \i lov Nioik-

hc in he' I3 dNN iiiH i' peio. th

O0 -I h.-p~ day ad>v anta''c iniA \I i ii

\ dci h\ ciccp Icc(Iiii' iciiilci in a 71 l1b
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adiiiiioinai poiiini o1 'dii honhi Cuccp LCcii
iii' \> ouiii hC' 34C. Liii ibciiioi'c. it \\>aC~id
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ilIi' iiad hcciu Nfaiti ici cilici, lic hncii u
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C. Oberholster. D.I. Bransby, and W.H. Gregory

ADVANTAGES OF GROWTYH PROMOTANTS CAN BE

SHORT-LIVED IN STOCKERS

GROH P~ROMOTANTS atein onut~nuSCin the beet in-

dLi Ii N andi haN e iicl~n1

"taN L di'' llyiN lA G ''altc i ftd
loiN. Hoccr c an \eiam etiII ral
I xpei intent Station Stuidy at the E.V. Smith
Re"eaich ( enter. Shoirter. indicated that
Iii. ad\ anta°'C of't v th NN pi utints can bc
"pornt-liv~ed ini Ntocker"

I le Cxpciniental Nile NNaN located on a
lolici aicl\ to poorl\ di ained I ood piain oi
the I Alapoa Ri\ et. .Sixteen tieldN \x hicb
aN eia'ed ala ml 2 acr es Wcerc pt epaicc edor
Needin''in tall of 1987 and 1988. Mli\cd
pasturic ci Boncl i ye. laithall tyr''aNN.s

aiid McNair 100) \\heat \\c ,cieclcdd at
r ate" ci 45, . and 45 lb-. pcr acre. irc~pc-

ti\CI\. All pa~ilieN" \Cc tcrtiliicd \\ ith
100i lb. niti ccii( N )pci adc at )lailtinL' ini

the tall and 50 lb. N pci acrc in Match.
lPhosphiorliN and potassium wN cie applied
ini the tall accondin''to Noil tc'4 ieotciiiei-
dation".

lxpei mental animl Wcc e \n''n and
\n''nN, X Hercloid Steeir". lcii n'' w\intei

tite"e aimialN N crc fed ha\ aind a Lr'i ii

rate. Aft iciii'lit ''ilin' ini tall and \\intei

w\ith SNihpluN aimial" the eyperiitceit "tart-

ed \k, hten pa~tnie 1''1-0N\ ith in Spin ii''\\a S l-10
in. tall. Ieh av cia'c vCi''ht oi N"eir" NwaN

6417 lb. \\ heit 'i/in'' Ntai td. Pa~tlieNce

9a,'d fori 9)( and 76 daN N ini 1985 and
1 959. respcciyNcIN. and animal" N Wcrc
\\Ci''led~ apprimlatcl\ Cy ci 301 daN N.

I icattentN in the NtudN inclutded animalN
vi~th cr i thouit at Staildaid eai implant (36
milli 'a ailiN t /ci aiil 'H oN\th frtoinwtaii
at the Ntart of ''ia/in'', and Ntockcid at fouii

leN cIN. 1.2. 3. and 3.7 Nteei Npetact e. StecirN

W\circ not riimplanied dliiin' the stuid.

A ctll(ilN held N ic\\ iN, that 'H ii% th

pi ilinltanN arc likely to be morce ctleetiN e
vv hen alnimakN ar e we ll led than w~hen nnti-
Ciit" ai c limited. ANoceiated i mpl ications

lit 'giazin'' Coinditions are that the inet-ca"e
ill Calii c ati"Ci b> iy ac t ''rov th prcin-

,ireater at IW N"lock-

ing' rateN" than at

hi''h Nlckiit' rates.

[IlINeycr. in thiN

StiidlN thcic e NaN ino

eN idence 1'iNh at
tirend ini Cither N eai

ADG)( data pi esnet-

eil in the table are an
as ei aLe I. acrNN all

Ntoctk iii' irateN.

3(ki\a period,. '/cr-

anol prvi dci a
0 .49- and 0 .45-1h.

incircase ini ADG in

198)5 and 1 989 re-

The use of growth promotants resulted in only limited benefits for
stocker cattle.

Npeetis el N. O n ak ei i'ce thiN I epi eCeitted a
I m' increase in ''1aiii I lossescir for the
Wshole 'ian'peioil there svs noi clear
diifierence in ADGC beissen aiimlN that
\\Cr eim planitedl \ ili "/'d aitl andi aimtalN

Wshich sseie lnot imiplanteid. 'I'N i meaNs that

than conitrol aimalN in the lattet part of the

fheic Iia be\ e cial ear~Nlou - the
Nhort-ils rc ep)Ins to/cauol ini thiN NtndNy

lii t. therc i>, Nsome e\ thence lillil otherc

ie"Ccl that iitillaitiii' ilor a "CNetii or

thurdtimeiiotleilnot a~ci ettis eaNthelii Nt

implant. I'herclocc ii the cxpi mental

I 'iI llo I %" Ie \\ i I II' \ ,

NiG hi, Sc;in ''II Il''~

I rcai~tcni

1988

1989
NO /rio ..

I'anl ....
2sa a.

I iri Ni N\ c Ip'I. i
;U &1v \ cI Io NI

iinuailN useid iii thiN Nitiii tail beCit pit's-
Il\ implanicil. thiN ii'it h\ ec limiteid

thec ci tect i\~C" ofN c the expcrimncntal im-

p~laiit". Ho\\ceN ci. nI pii es chi edoiu \\ ec

a\ ailable ifr thiese aimials betau"NC theN

ss cie phi chaseil fro slt ale \ ai u.
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ALICE DU PONT MANDEVILLA RESPONDS

TO GROWTH REGULATOR
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