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D. I. BRANSBY. B. E. GAMBLE. AND H. W. IVEY

OATS AND WHEAT SUPERIOR TO RYE AS

WINTER G RAZING CROP
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S. EF SLADDEN. D. I. BRANSBY. AND G. E. AIKEN

HIGH PRODUCTIVITY OF SWITCHGRASS CREATES

ENTHUSIASM IN AAES RESEARCH
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O.0 L. CHAMBLISS AND A. G. HUNTER

AUBE Is NAME FOR NEW SOUTHERNPEA

DEVELOPED IN AUBURN RESEARCH
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M. G. PATTERSON, W. R. GOODMAN, N. E. NORRIS, AND W. B. WEBSTER

HERBICIDE, CULTIVATION COMBINATION PROVES

BEST FOR COTTON WEED CONTROL

MODERN WEED control programs

include soil-applied residual her-
bicides, cultivation, and post-
emergence directed sprays. All
of these have a place in cotton

weed control, but neither consistently does
the job alone. The secret is to use the right
combination of inputs that provides the
level of control needed for
high yields of good quality : .:.:
cotton-at a cost that allows ::.
a profit from production.

Finding the right combi-
nation of inputs was the .
objective of Alabama
Agricultural Experiment
Station research during
1987-89 at the Tennessee .

Valley Substation, Belle
Mina. These field trials
evaluated weed control, cot-
ton yields, and net returns from
several weed control systems.

Deltapine 50 variety was conventionally
grown each year, fertilized for optimum
production and with optimum insect and
disease control programs used. Planting

dates were April 13, April 25, and April 18
for 1987, 1988, and 1989, respectively.
Weeds infesting the experimental area in-
cluded crabgrass, teaweed, andmomingglory.

A soil-applied herbicide treatment of
Cotoran® and Zorial® (1.5 lb. active each
per treated acre) was used on all plots. This
mixture was applied after planting-either

.....

broadcast or over the row in a 16-in. band.
In addition to the soil-applied treatments,
each plot received either zero, one, two, or
three cultivations, plus either zero, one, or
two postemergence directed sprays

(Bladex® plus
MSMA®, 0.75 and
2.0 lb. a.i. per acre).

With all possible
combinations of the
inputs, there were 24
individual treat-
ments-ranging from
extremes of a single
soil-appliedherbicide
band used alone to a
broadcast soil-ap-
plied treatment with
three cultivations and
two postemergence
directed sprays. A
hoed check treatment
was also included
for comparison.

Weather varied
widely during the 3

test years. Rainfall from April 14 to July
14 was 12.8 in. in 1987, 3.25 in. in 1988,
and 21.6 in. in 1989. Obviously, such rain-
fall differences affected weed growth tre-
mendously and, in turn, affected control
from the different treatments.

Despite variations caused by weather,
certain results were evident throughout

. . .. the 3 years, and these are
:" :::::..::." reported in the table. Ap-

.: .. '. plying a 16-in. band of
:" :' Cotoran plus Zorial without

further treatment gave poor
" results. Weed control was

ineffective, yields were
low, and there was a
negative net return to the

treatment.
'i r Adding two timely cul-

tivations to the soil-applied
'"- herbicide band provided ac-

• • ceptable weed control, yields
equal to the hoed check, and a positive net
return. During the driest year (1988), the
band-applied herbicide and one cultivation
provided optimum returns. In the wet year
(1989), however, more inputs were needed;
best results were obtained with either (1)
the herbicide band plus three cultivations,
or (2) the herbicide band plus two cultiva-
tions and one directed postemergence
spray.

Other systems that provided good to ex-
cellent weed control and positive net returns
over the 3-year period included (1) a soil-
applied band plus one cultivation and one
postemergence spray, and (2) Cotoran plus
Zorial broadcast with no additional treat-
ment. Although the broadcast treatment
cost $39 per acre, it might be considered
for use by growers with large acreages
who may not be able to cultivate when
needed.

Patterson is Associate Professor of Agronomy and
Soils; Goodman is Assistant Professor of Agricultural
Economics and Rural Sociology; Norris is Assistant
Superintendent and Webster is Superintendent of the
Tennessee Valley Substation.

Alabama Agricultural Experiment Station

EFFECT OF SELECTED COTTON WEED CONTROL TREATMENTS ON WEED CONTROL,

CorroN YIELDS, AND NET RETURNS, 1987-89 AVERAGE

System'andcost/acre2 Weed Seed cotton Net returnsSystecontrol yield/acre per acre

Pct. Lb. Dol.

Cotoran + Zorial
(band)/$15.60 ........................... 16 805 -(209.69)

Cotoran + Zorial (band),
two cultivations/$24.08 ............ 76 2,442 99.73

Cotoran + Zorial (band),
one cultivation, one
directed spray/$27.18 ............... 82 2,319 73.22

Cotoran + Zorial
(broadcast)/$39.00 .................... 97 2,332 53.87

Hoed check/$335.00 ................... 97 2,276 -(270.15)

'Cotoran plus Zorial (1.5 + 1.5 lb. a.i. per acre), banded or broadcast; Bladex
plus MSMA (0.75 + 2.0 lb. a.i. per acre).

2Includes cost of herbicides plus equipment for cultivation and directed
sprays. Hoe labor based on minimum wage.

3Net returns above variable costs based on 35% gin turnout, $0.55 per pound
for lint, $0.05per pround for seed, and no government program participation.



C.W. WOOD, J.H. EDWARDS, M.E. RUF, AND J.T. EASON

LONG-TERM CROP MANAGEMENT

AFFECTS SOIL FERTILITY

C ROP YIELDS have increased all cropping systems. Conventional tillage

dramatically in the Southeast since (moldboard plowing the wheat cover in the
the 1930's due to improved va- spring, followed by incorporation of herbi-
rieties, fertilizers, and other factors, cide with adisk)andno-till (planting inkilled

However, crop production in the region may wheat residue with a double-disk opener
not be reaching its full potential due to planter) tillage systems were evaluated.
losses of inherent soil productivity. Crop- The tillage and cropping systems were
ping practices and cropping systems which established in 1980, and all systems received
have lowered soil organic matter concen- the same amount of lime and P and K fertil-
trations and have degraded the nutrient izers. Cropping systems including corn re-
supplying capability of many soils have ceived the greatest amounts of N fertilizer
contributed to this problem. During the past as ammonium nitrate. Soil samples were
20 years, however, conservation tillage collected from the 0- to 8-in. soil depth in
systems have been developed that main- October 1990 after 10 growing seasons, and
tain crop residues on the soil surface, thus were evaluated for pH, organic matter, and
decreasing the potential for erosion and organic N. Potential N release from soil
losses of soil organic matter and inherent organic N was determined in laboratory in-
soil productivity. cubations under ideal conditions.

Currently, 48% of cropland in the South- After 10 years, no-till had 50% moresoil
east is managed under some form of con- organic matter in the surface layer than
servation tillage. Along with widespread conventionally tilled plots, see table. No-
adoption of reduced tillage systems, interest till also had 44% more organic N than con-
has been renewed in crop rotations which ventional till. These large differences in soil
increase yields, increase profitability and organic matter and organic N between till-
reduce risk through diversification, and de- age systems were not caused by greater
crease environmental hazards by reducing input of crop residues under no-till, because
chemical inputs. amounts of crop residues added to the soil

Alabama Agricultural Experiment Sta- during the 10-year cropping period differed
tion research at the Sand Mountain Substa- by only 3%. Differences in soil organic
tion, Crossville, determined the effect of matter and organic N among tillage systems
long-term tillage and crop management on were due to the nature of the tillage systems.
surface soil fertility status. Cropping sys- Conventional tillage mixed crop residues
tems included continuous soybeans, con- into the soil surface, causing increased rates
tinuous corn, and alternate corn-soybeans. of decomposition. Crop residues remaining
Wheat was used as a winter cover crop in on the soil surface in no-till decomposed

more slowly, allowing a
SOIL PROPERTIES AND CROP RESIDUE PRODUCTION AS AFFECTED BY buildup of soil organic matter

TILLAGE ANO CROPPING SYSTEM and organic N.
Tlaead OgncPotential Crop

1  Cropping systems had less
crpingsem matergi OgncN N relas residue!

Orpigsse atrgn pHeese ar effect on soil organic matter

Pct. Pct. ppm. Tons and organic N than tillage
Tillage systems. Cropping systems

Conventional ... 1.0 0.05 9 5.8 59 that included corn in the ro-
No-till .............. 1.5 .09 13 5.8 61

Croppng sstemtation had slightly higher
Cont. soybeans.1.2 .06 12 6.1 53 amounts of soil organic mat-
Cont. corn ........ 1.4 .06 11 5.5 63 ter after 10 years, probably
Corn-soybeans ... 1.3 .06 11 5.9 63 dutogeercprsie

Amount added to tbe soil between 1980 and 1990. inputs.

After 10 years,
no-till had 50% more
soil organic matter
in the surface layer
than conventionally

tilled plots.
Increases in soil organic matter and or-

ganic N under no-till promoted a higher
potential for N release. Potential N release in
laboratory incubations was 44% greater un-
der no-till than conventional till. These re-
sults show that tillage systems can have a

large impact on the nutrient supplying capa-
bility of Alabama soils. Similar to soil or-
ganic matter and organic N, cropping sys-
tem had little effect on the potential for N
release from soil organic N.

Cropping system, not tillage, affected soil
pH in the 0- to 8-in. layer, even though all
cropping systems received the same
amount of lime during the 10-year cropping
period. The continuous corn system had
the lowest soil pH, followed by the alter-
nate corn-soybean system and the con-
tinuous soybean system. Lower soil pH
with higher frequencies of corn were due to
greater input of N fertilizer (ammonium
nitrate) that acidified the soil.

In summary, cropping practices had a

substantial effect on the fertility status of a
soil in the Sand Mountain region after 10
years. Tillage was more important than
cropping system in altering soil organic
matter, soil organic N, and the potential for
N release from soil organic N. These
results demonstrate the benefits of no-till
and cropping systems in increasing native
soil fertility. Differences in soil pH among
cropping systems emphasize the need for
soil testing and distinct soil fertility man-
agement under different cropping systems.

Wood is Assistant Professor of Agronomy and
Soils; Edwards is Soil Scientist, USDA-ARS, National
Soil Dynamics Laboratory; Ruf is Associate Superin-
tendent and Eason is Superintendent of the Sandoun-
tain Substation.

Alabama Agricultural Experiment Station



- D. B. SOUTH

TINY 'TARNISHED PLANT BUGS CAUSE BIG
PROBLEMS FOR PINE SEEDLINGS
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I E. VAN SANTEN, J.O0 HORTON, AND J.L. HOLLIMAN

CATTLE PREFER ENDOPHYTE-FREE TALL FESCUE

VARIETIES

Tr ALL FLSCUEI is the most imipor-hint cool secason I ora-c for the

SI) I Ihcaxt xxit hox cia million acrex
n Al ahama alok nc. SexveialI endo-

ph tc I iCC tall tcxcoc x alietiex w\r ci c l-c

oped in the 1 970's and 1 980's in rcsponsc to

pirodciOt tin p101)1 ms ircxL t ing' fri 01 et cuc

toi)\cosis among cattle giazinc tall fecueii

iiitcctcd bx a Iltitial endophy\tc.

leccit X liImita AXgIicutulth ExLperiment
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hcav ixy wxhilc othcis arc viirtnallx i''irecc
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ainimal pci circncc.
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tour11 xtockin'' rates at the Black Bclt Sob-
station, Marion Juncition. in the fll of 1989.
Sc\ cial dlaxx aitcr thc animialx xxC ptt

onto thc paxiturec, the plot ai cas r cscmhlcd
a patchxxoik qutilt. Therc wxcre large diilcr-
cncx ini the anmount Ot tot acc ciazcd f rom

vailouix plots. hut cxtended raiim madic it
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that timc.

Thc dil i cicnccx Cont inuccd to ex ist. Sl)
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and 1991 i azim" scasons. The amount of
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rattle ax Kcnhx. Hlox cx r, Kcnhx docs not

pcrisit xx ll ini the humid South.
Compaision o1 Gcoi clia-5 endophxytc- -1c

and Gcorg ia-5 cindcophy tc-inftected tall cx-

Cattle graze more palatable tall fescue varieties to ground level, but virtually ignore other
varieties at the Black Belt Substation.
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leci.

Preference in cattle grazing tall fescue.
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C.H. RAHE. S.P. SCHMIDT. D.I. BRANSBY. R.L. CARSON. D.A. STRINGFELLOW. AND J.L. GRIFFIN

ENDOPHYTE-INFECTED FESCUE MAY AFFECT

EMBRYOS DURING EARLY PREGNANCY

lii I-RS (ikA/ /I\ tll cNL c in-H ILL ILL w Ih tihe Cliohlell fc Liict

.ii lYm ic17 (ul iiiOI'llnili'. tend~

a\autil l ICl' Iin pICC IinL it t he ll

ii\C\ hll IL iiodIiLC ihL lox, th \ IlCo h

mii n hetl unti I h Ict ncy \ rii crN .

tIi o' help Cktu I lici LilLIIIci l ii

tL'LhcLI I''Lil lumii L\ei mcn, hu LL iLL

,~N~~lud~ic, iii\c Iondcit lanll 4 .ioi1

the CIfii)LKof theL lidoilyiN 'ini/C~i IlL-

u. i i vc pelf o I uiiC IIn ( 1a 71 tol ka 42.

Nul L~ i I IL NIellle hru-h rca

papaion kiCILiN lli LLLL that \1.i n11u,-

ilL' e I eu 11W- h\ t Ii~ tiLN tiheLi Cnthrci,

Sith~ ili~itilui L'enter L Shortipi .ic ' \n-i~

iLuIih~ and i L'N I N. fod- ncl Iiihi L I~iI l,

NL'iIiI iILi ' iiI ap lo II'tc tiu 11iC . mdli

vhi ifL i'liiL o nicLI 7~ru CvL.i cie b viLe

LL LI C ii Ir II inlto) I LI iiiciit ti -

Li" thu l i koiI had i 'Ci Ciil ithci

Cl'il(IiLh IL' re oLL iiiiiiLCII I i PNItiIL'

file'iil \ld auit \\cN Cit 4 Lii\ i-i

the h C\ ic l.iiiIII1L I ic i ch IiiL )

[Lii '.i ;IuL iio1 ini th till

Tic l I i \L i l o\C tht c\ I ii I

it

ImN Pw , v i I)v ' 1 (l,i yi I i ni (

I iii~ rO I iii' v n ~oHIti I vv

] ii in vvIi NI ,H I [[k l

ta i l I . . . _ _ .

JuLar i alc

ii H-ri

n = I-' Ii 10

3I

( n u l in li
(orniui lri i nl y

inLL ILed INi- PIi'itl\ LlilCIicICii Ito ILhe ticru ticai-

IL.B hCC lLi ,c ciiin. il ,CCulil -.tUiI\ LI ai" Couill ed~i~.

CiiiI~ ii ini Iii Ii l _' . \ ihiLh \\iU Luuu1 luL I(I

cILL. hut ail- \\cck, altoc Tria1 I. Ihe ciiihu~ \ uNLI iL

lucut .indl 1 (ilic in filie ciiiphuIiu -

LiLL iii inT ial I \\cIL' kept in Ih iL'i I'NIL

h t it Lof iui dunra l ILLcilicnt iiiiiiiati \\i'1

iiniilt . LvI Ii IL Ciolll 31 oi IiLi liii N .iiin

thL ilfltLIII.IdiI N Ladok weLe pregnat.ii

Nii i\ al LILL L'.N 'i ini hel h Ii'iI Li,

iti, IN ikLII thit theliLr' lu ulu~i N i l il oii

L11) LiiLL .iN iL' ci d in I'iaL IIniIL Lii

Liiic i r ti ih\ r tc [iiurC Ni Ii\L-

I ItIi hi a ii Li I' i hl l c A, n i i III Ic ~ r [ II

\II anaI I~ a( h ,cc, kaih i.Pio

U'huiIitI' i.'i iclu iil/U! I Xit'ihit1i Siliui/t 1

by lungu~IQIU,

Pullet,-inli tia



SAMMY L. KING. H. LEE STRIBLING. AND DANIEL W. SPEAKE

COTTONTAIL RABBITS ADAPT WELL TO COVER

LEFT FROM PRESCRIBED BURNING
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R.J. LIEN. D.E. CONNOR. AND S.F. BILGILI
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B.E. VAUGHN, K.K. BOST, AND S.F. DUNCAN

WILL QUALITY PRENATAL AND POSTNATAL

INFANT CARE BE AVAILABLE FOR ALL

ALABAMIANS IN THE YEAR 2000?

THE UNITED STATES leads the

world in the development of life-
saving medical technology, and yet
the country's prenatal and postna-

tal infant mortality rate is higher than al-
most every other nation in the western,
industrialized world. In Alabama, the infant
mortality rate of 12.1 per 1,000 live births
(1988 data) is excessively high, even com-
pared to the 9.9 per 1,000 rate for the United
States as a whole.

The single most effective treatment for
infant mortality/morbidity is regular pre-
natal care for the mother during pregnancy,
and postnatal pediatric care during the first
year of life. In many states, especially states
such as Alabama with large rural popula-
tions, such care is becoming less available.
As of 1989, more than half of the counties in
Alabama had no resident obstetrician or pe-
diatrician; in many of these counties, neither
medical specialty was represented.

There is a serious lack of information
concerning future changes in the population
of obstetric and pediatric specialists that
may affect the quality of care provided for
Alabamians. An An Alabama Agricultural Ex-
periment Station survey of obstetricians and
pediatricians is an initial effort to estimate
the changes in health care availability Ala-
bamians will face in the 1990's and into the
21st century.

A survey was mailed to all obstetricians
and pediatricians listed in the 1990 member-
ship roster of the Medical Association of the
State of Alabama, and to all family practice
and generalpracticephysicians inthose coun-
ties without resident specialists. From this
population of 798 physicians, 427 responses
were obtained (195 from obstetricians, 194
from pediatricians, and 38 from family or
general practice physicians). From the total,
214 were returned from four counties with
major urban center communities (Jefferson,
Madison, Mobile, and Montgomery coun-
ties) and the remainder (213) came from the
nonurban and rural counties.

Eighty-one of the respondents (19%)
were not currently providing direct service
to patients, either because they were already
retired (52) or because they were employed
in laboratory research positions for State or
private agencies (29). Fifty-eight addi-
tional respondents (25 obstetricians, 25 pe-
diatricians, and 8 family/general practitio-
ners) indicated that, for a variety of reasons
including plans to retire, they intended to
close their practices within the next 5 years.

Data in the graph indicate that a greater
percentage of family/general practice re-
spondents had plans to stop practicing during
the next 5 years than did obstetricians and
pediatricians. Although the actual number
of family/general practice physicians who
reported plans to stop practicing was small,
the fact that each of these physicians comes
from a nonurban county in which there is
not now a practicing obstetrician and/or
pediatrician suggests future health care prob-
lems of nonurban residents.

Even more ominous is the response to a
hypothetical question concerning physi-
cians' estimates of the likelihood that the
quality of care they are now providing
would be available to their own patients
should the physician decide to close his or her
practice. Only about 46% of physicians
responded positively.

The potential reduction in the availability
of obstetric and pediatric services for women
and infants in nonurban counties becomes
even more important when the association
between infant mortality and frequency of
prenatal visits for women in Alabama is
considered. Statistics gathered by the Ala-
bama Department of Public Health for 1988
indicated that infant mortality declined from
28.3 per 1,000 live births to 9.7 per 1,000 as
the number of prenatal checkups increased
from 6-7 to 8-10. Furthermore, when preg-
nant women received fewer than six prenatal
checkups, the rate of infant mortality in-
creased dramatically, up to 65.1 per 1,000
live births for women who had no prenatal
care prior to delivery. Furthermore, infant

U
Family/ Obstetricians Pediatricians
general

Percentages of physicians in three spe-
cialties indicating that they plan to close
and/or leave their practices within 5 years.

morbidity, including growth retardation and
developmental delays, is associated with in-
adequate prenatal care.

The anticipated changes reported by
practicing physicians to the AAES survey
suggest that prenatal and postnatal care for
pregnant women and their babies in Ala-
bama is likely to be further compromised,
especially in rural and nonurban counties,
which could increase the infant mortality
and morbidity rates. For the eight rural
counties in Alabama with infant mortality
rates that are currently above 20 per 1,000
live births, further reductions in services
could result in tragic consequences for in-
fants.

Although the results of this survey are
somewhat pessimistic regarding the quality
of care for State citizens in the coming de-
cades, there was one glimmer of optimism.
According to the survey results, 103 physi-
cians providing obstetric or pediatric ser-
vices opened a practice or joined an existing
practice within the past 5 years, whereas
only 70 were planning to retire from a joint
practice or to close a single practice during
the next 5 years.

Vaughn is Professor, Bost is Graduate Research
Assistant, and is Duncan is Specialist of Family and
Child Development.
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M.E. CARRINGTON AND R.E. MIRARCHI

INGESTED LEAD SHOT MAY AFFECT SURVIVAL OF

WILD MOURNING DOVES

MOURNING DOVE hunting is a

popular pastime for many Ala-
bamians. Each year hunters in
this State harvest approximately

3.5 million doves, primarily by hunting
them over fields in which they feed. Up to
one lead shot per square foot can accumu-
late in the soil of such fields, and doves can
suffer lead poisoning when they acciden-
tally ingest them as food items, or as grit to
aid in digestion. From 1 to 6.5% of the
dove population ingests lead shot in this
way.

Lead poisoning causes high mortality in
captive mourning doves. Previous research
by the Alabama Agricultural Experiment
Station (AAES) showed captive doves
force-fed one and two lead shot had mortal-
ity rates of 24% and 60%, respectively, and
another study indicated diet modified the
severity of lead toxicity.

The effects of lead on wild mourning
doves and the potential for secondary lead
poisoning among predators and scaven-
gers that eat mourning doves containing
ingested lead shot are largely unknown. To
address these subjects, an AAES study com-
pared mortality and causes of death of wild
lead-treated and untreated mourning doves.

From early August to mid-November
1986, 133 male and female doves of various
ages were trapped on 5 trapping days about
1 week apart. Each dove was held in
captivity overnight and its blood was tested
for recent exposure to lead. Sixty-one birds
(approximately 13 birds from each trapping)
with no recent lead exposure were used in
the experiment. Before release the next day,
half of the experimental doves were force-

fed one #8 lead shot (treatment) and half
were force-fed a millet seed (control). A
small radio transmitter was fitted on the
back of each dove, and they were banded and
released at the trap site along with trapped
doves not used in the experiment.

Survival time and cause of death were
determined by locating each dove twice
daily with a radio receiver and antenna for
21 days, or until they died. Remains of dead
doves usually contained only feathers and
occasional bones, so "clues" such as ar-
rangement of the feath-
ers and marks on the ra-

dio transmitter were used
to determine causes of
death. Di ffer

Sixty-eight percent of
the treated doves died and lo,
during the study, whereas
only 52% of the control treater
doves died. This differ-
ence was not large sugges
enough to prove that the
lead treatment caused weren
higher death rates, but
the mortality of control
doves also was higher
than normal annual mor-
tality. Avian predators "keying in" on the
radio-outfitted doves may have masked
any additional lead effects by killing
some treated doves before lead poisoning
developed.

Differences in causes and locations of
death between treated and untreated doves
suggest that lead-treated doves were not
behaving normally. Avian predators killed
most of the untreated doves, and no mam-

malian predation or

CAUSE OF DEATH OF LEAD-TREATED AND CONTROL, FREE-RANGING

MOURNING DOVES, LEE COUNTY, ALABAMA, 1986

Cause of death/scavenging
Treatment

Avian Mammalian Other Total Unknown

Lead-treated ........ 4 7 0 11 4
Control ................ 6 0 11 7 6

1Eaten by snake.

scavenging was de-
tected in that group.
Conversely, mammals
either killed or scav-
enged most of the
treated doves, see table.
Additionally, remains of
avian-killed doves were

usually found in open areas (8 of 10),
whereas remains of doves killed or scav-
enged by mammals were found in denser
cover (7 of 7). Lead-poisoned waterfowl
seek dense cover, so the use of this type of
cover by the treated doves may indicate
they were sick and became susceptible to
mammals hunting and scavenging there.

Secondary poisoning of mammalian
predators by mourning doves containing
lead shot seems unlikely because mammals
would probably excrete lead shot intact.

Avian predators are likely to retain lead shot
longer, but few would probably be poi-
soned by the small amount of lead shot in
the digestive tracts of mourning doves.

The lower survival rates and high inci-
dence of mammals killing or scavenging
the lead-treated doves in this study suggest
that the adverse effects of lead shot inges-
tion observed in captive mourning doves
may carry over into the wild population. An
intensive banding study that includes lead-
treated and control doves and an analysis of
their survival during a long period is neces-
sary to verify these findings and to deter-
mine if lead poisoning has any significant
impact on the State's dove population.

Carrington is former Graduate Research Assistant
and Mirarchi is Professor of Zoology and Wildlife
Science.
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G.J. KEEVER AND J.A. MCGUIRE
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