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A WORD WITH THE EDITOR
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Potential for growth in Alabama's turfgrass-sod
industry shows up in marketing survey

j .L A)RIAN, C. LOKEY, and R. h)i( KI NS
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with sterol inhibif-rr _ rngic 4
A.J. LATHAM, W.A. DOZIER, JR., J.W. KNOWLES,

and M.H. HOLLINGSWORTH

1,1:11111I APPLICATIONS of the
hlnt;icidc Vangurd' an ergosterol
biosv hthesis inhibitor i 11;131 hav(,

been rcportccl to affect apple t-ccs in the
same von that growth rcgulatol:s do. lhcsc
effects %\rrc shorter trees, retarded shoot
elongation, and Icaccs that arc solnllcr,
thicker, less ilc\ible, puckered, and clinker
green. r\pplications of Ba\rora cahlscd sinti-
lar but Icss proniiucnl grovvtll (fleets.

1"hc point of, real concern, howcvcr, is that
the fhrngicidc noav cause it reduction ill bloom
the vcar after list. This concern is obv iously
justifie(l, based on results of, it 19")1 :Alabanut
V\-ricultural Fypcrina-nt Station stud.

1'hc reseal-ch vv;as begun fitllovcing 1953 ob-
ser\ations al the Nomth \lahahut I lortielllturc
Substation that apple bloom differed among
plots spra\cd \\ ith \urious tinrgicidcs the prc-
\ iou.s scar. Soul trees spracc<I \cith FBI fun-
gicides did not iavc apprcciabh mire blos-

ind 0 icatX the f o~lig I lit\ f' XX I' tll'IX ih1111 -

(i ht 111 \, thIe'XXXII'e i Ilsigatio II cr IXtd tiIll t oi

XI'.1I t t hl cli11 I!iii I'I'.I se'l'jct.id I funiit s XIoIl

iit n)1 blo ofi IXicon Xapp)1 IIs.

'Xo. oIt liXIe'

I )itlhaio' I itliiiii
addedi'i noit addedil

I itimeio I )itliiiii

\X it iii (III\ ' 35o

Suppressed blooming of tree at left contrasts
with good blooming of trees at right.

Ililill Xa iId their at I 10 t II - a i~iIItoi ht I'

th14oughut the1 coverli~ XX ta per1111 iodi). Cill ner-

I iii Insec iclide andllli IX tc 1(11 lite w11r4 1)111 i

XXli l theX ti te test( \Iii14II I i tIsI hee'dedX.'

FruX t 11111 s 1) l)( th( and lil IthIoutiI111 tloso ti CIX

XIrI IX r co ndatfll XXbi11III l oom frI )ti i fiI l in.lI

I iIld iii'ree I' I t 0 s4i'la proced11 tfo) 1 k rii

XX 1111 i .3 to.1 .115 It l IIe th1 i. Data f g ill

bi11lwd il tlll' w11 11II11'XXe noi IXnterac't'is be-

Fi tr! 1s ()t Ft v(.I( it's : lpi'll 1) is li)s3 0v V mm ,it or I.r.vv I's vyn Bt 1l es.
BroovI or lit osrt it Dr.t.n ml s \rri r.s iy 19S-1

Fungicide rate
per I(N)gnl.

Number of lc;tccs from 20 frnit spurs per plot Ailgust Iti, 1993.
Pcr cotagc of split hloonl on 21 in, of apple hia ich, t\\o hranchcs per tree.

Alabama AOculhu-al P:rpci-imcnt Station
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FARMERS' OPINIONS VARY ABOUT DEER HUNTING WITH DOGS
J.E. DUNKELBERGER, M.K. CAUSEY, and J. EXUM

HUNTING DEER with the aid of
dogs is popular in Alabama and most
Southern States. By law, the use of

dogs to flush deer is permitted throughout
Alabama except in counties where residents
have petitioned the Department of Conser-
vation, Game and Fish Division, to disallow
this form of hunting. As of January 1985, 11 of
67 Alabama counties were closed to deer
hunting with dogs, and petitions to discon-
tinue this practice were in process for two ad-
ditional counties.

The practice of using dogs to hunt deer is
often controversial, having both strong sup-
port and opposition within a county. One rea-
son for opposition stems from the inability
and sometimes the unwillingness of deer
hunters to confine the chase within the
boundaries of the property owned or upon
which legal authorization to hunt has been
obtained.

Farm owners and operators are often in the
middle of this controversy. Their land and
property rights are frequently involved. To
date, however, little factual information has
been accumulated about farmers' experi-
ences with deer hunters using dogs on their
land. Therefore, a study to obtain such infor-
mation from farmers was conducted by the
Alabama Agricultural Experiment Station.

A mail survey was conducted in Cham-
bers, Clay, Cleburne, Covington, Marion,
and Washington counties during spring 1984.
These counties were randomly selected to
represent counties that permitted deer hunt-
ing with dogs and had the heaviest incidence
of this form of hunting in each Conservation
District. Questionnaires were mailed to 1,132
farm operators. Completed questionnaires
were returned by 748 farmers (a response
rate of 69% after adjusting for bad addresses
and persons no longer farming). Response
rates by county ranged from 60% in Coving-
ton to 77% in Chambers. The higher rate for
Chambers was probably due to a petition ef-
fort underway during the study period calling
for an end to deer hunting with dogs in that
county.

The deer population in Alabama is not uni-
formly distributed across the State. As late as
1910, huntable deer populations existed only

in two or three isolated areas in south and
southwestern counties. Now there are nearly
1 million deer in the State. Following years of
no hunting or serious restrictions, deer hunt-
ing with dogs reappeared during the 1970's
in Clay and Cleburne counties, while it had
remained a continuing practice in Covington
and Washington counties.

Because of differences in the history of the
local deer population and in residents' ideas
about deer hunting among the five counties,
it is not surprising that attitudes of Alabama
farmers toward deer hunting with dogs varies
widely. Farmers in Cleburne and Chambers
counties in the north and east, respectively,
are more negative toward this type hunting
compared to farmers in the south and south-
west counties of Covington and Washington.

One attitude that differs markedly was
farmers' appreciation for the "sport" of dog
hunting for deer. Another differing attitude
was the perceived negative aspects often as-
sociated with deer hunting with dogs.. Both
attitudes indicated the different value given
this hunting practice by farmers in the two
areas of the State. Marion County in the
northwestern part of the State was in an area
where farmers' attitudes are less crystalized
at this time. There was little attitudinal sup-
port for deer hunting with dogs noted in Mar-
ion, but negative sentiments were weak as
well.

Attitudes have their roots in past experi-
ence, so the survey sought information about
the kinds of experiences Alabama farmers
have had with deer hunters using dogs. Of
the 68% of farm operators in the five counties
who describe themselves as hunters, 80%
hunt deer and 45% hunt deer using dogs. In
40% of the sample farmers' families, other
members of the family use dogs to hunt deer.
More than three-fourths of the farmers al-
lowed some kind of hunting on their land by
nonfamily members.

Ali -ntino - ri so take an variety of

dogs crossed private property without au-
thorization was described as "often" by 43%
of the farmers. About half of these indicated
they often had dogs chasing deer across their
land when hunting season was closed.

There are two actions farmers can take
when dogs cross their land. Over the last 2
years, 22% had attempted to remove the en-
croaching dogs from their land. The second
action, asking unauthorized hunters to stop
hunting on their land, had been attempted
with satisfactory results by 52% of affected
farmers. Among those who asked hunters
with dogs to leave their land, about 20% had
felt threatened or in danger when doing so.

In response to questions about property
damage by deer hunters using dogs, 35% re-
ported property damage during the last 2
years, but only 7% said the damage was "ma-
jor." An estimated dollar value showed that
about 10% of the damage exceeded $250 and
16% was less than $100. Only 10% of the farm-
ers experiencing damage by deer hunters us-
ing dogs reported it to law enforcement au-
thorities.

The kinds of property damage reported by
affected farmers included: fence wire (63%),
fence posts (45%), livestock killed (28%),
crops (27%), woods burned (14%), livestock
run off or stolen (8%), mailbox shot (6%),
farm equipment shot (3%), and window shot
out (3%). More than half the farmers sur-
veyed (56%) indicated they had no problems
with deer hunters using dogs on their land
and only 13% felt that a serious problem ex-
isted.

The attitudinal differences and different
patterns of experience among the study coun-
ties generally explain the wide difference in
farmers' attitudes found in the survey. These
survey findings suggest that the disrespect
shown for farmers' property rights may have
much more to do with this controversey than
actual losses from property damaged by
hunters and their dogs.

enal1.11d nIg 1peeC ., C .. ldprc.,,ta, a ac 1 d y l

forms. Within the previous 2 years, more
than three-fourths of the farmers reported
having unauthorized deer hunting dogs on Dunkelberger is Professor of Agricultural Eco-
having unauthorized deer hunting dogs on nomics and Rural Sociology; Causey is Professor of
their land during the hunting season. Fre- Zoology-Entomology; and Exum is Graduate As-
quency with which deer hunters and their sistant of Zoology-Entomology



EACH YEAR in Alabama, over
600,000 acres of forest land are har-
vested and approximately 150,000

acres are site prepared and artifically regen-
erated. Currently, mechanical site prepara-
tion is used on over 80% of the artifically re-
generated land at a cost exceeding $15
million. Intensive mechanical treatments
typically involve the use of heavy machinery
which may damage the site and lower pro-
ductivity. Soils may become compacted, with
bulk density increases of 25 to 75% resulting
in decreased infiltration, porosity, and aera-
tion, all of which can lower productivity.
However, the most severe problem associated
with mechanical site preparation is surface
soil displacement. Raking and piling may re-
move up to 3 in. of soil from the plantable
area, concentrating it into windrows and in-
creasing the erosion hazard.

Three upland sites located in Autauga and
Bibb counties in the Hilly Coastal Plain of
Alabama with slopes of 7, 9, and 11% were
used to compare three representative me-
chanical site preparation systems:

1. Shear/burn system in which everything
is sheared off at ground level and burned.

2. Single chop/burn system in which
everything is sheared at ground level, a me-
chanical drum chopper is pulled over it (one
time), and then it is burned.

3. Shear/rake/pile/bed system in which
everything is sheared at ground level, a me-
chanical root rake is used to pile debris into
windrows, and a bedding harrow is used to
form planting beds.

Soil and vegetation samples were collected
prior to mechanical treatment, immediately
following treatment, and at the end of two
growing seasons. The site preparation treat-
ments examined were applied by Hammer-
mill Paper Company crews working on com-
pany lands.

Application of all three mechanical sys-
tems reduced hardwood competition from
initial levels. After 2 years, the bed system
had the lowest levels of hardwood competi-
tion, 5,688 stems per acre, compared to
10,993 and 11,454 stems per acre for the shear
and chop systems, respectively. The bedding
system provided superior hardwood control
due to greater removal and disturbance of
hardwood roots and stumps. With the shear
and chop systems, stumps and roots not killed
by the burn sprouted, resulting in large num-
bers of competing stems.

All the site preparation systems examined
reduced litter and small debris (limbs,
branches, and foliage) and increased exposed
soil. The bedded system, being the most in-
tensive, had the largest reductions in litter
and debris and the largest increase in bare
soil, while both the shear and the chop treat-
ments had slight reductions in litter and in-
creases in bare soil. During the raking, pil-
ing, and bedding operations, much of the soil

Forest site preparation effects on soil
properties and loblolly pine early growth

C.L. TUTTLE, M.S. GOLDEN, and R.S. MELDAHL

TREATMENT EFFECTS ON SEEDLING HEIGHT, SURVIVAL, AND GROUND LINE
DIAMETER (GLD) AT PLANTING AND AFTER Two GROWING SEASONS

Site preparation Mean Percent Mean
Time Site preparation seedling seedling seedlingtreatment height survival GLD

In. In.
Planting ........................ Shear/burn 5.4-

Chop/burn 5.6--
Bed 5.2 - -

2 seasons ....................... . Shear/burn 27.0 83.1 .39
Chop/burn 27.8 85.7 .42
Bed 27.5 85.3 .50

covering was removed from the site or mixed
with the upper soil layers.

After 2 years, differences among treat-
ments in litter cover were reduced, but were
still evident (32.2%, 36.1%, and 16.3% for the
shear, chop, and bed treatments, respec-
tively). Additionally, the incidence of bare soil
was reduced due to vegetative cover return-
ing to the site. Over 50% of the bedded areas
were still bare after 2 years, while both the
sheared and the chopped areas had 33% bare
soil. Removal of the litter layer bares the soil
surface to direct rainfall impact which can re-
duce surface soil structure by reducing par-
ticle aggregation. The small soil particles
may then erode or filter into the surface soil
pores, reducing infiltration and aeration.
However, after two growing seasons, less
than 5% of the study areas exhibited obvious
evidence of erosion. A small amount of rill
erosion and some slight sheet erosion oc-
curred on all the study areas. The bedded
plots had more rills (3% to 5% of the area)
than the sheared or the chopped areas due to
the larger quantity of bare soil resulting from
this system. Less than 2% of the sheared or
chopped areas exhibited obvious erosion
after two seasons.

None of the mechanical site preparation
systems examined differed significantly in
their effects on soil nutrient concentrations
(Ca, Mg, K, P, or N) in the top 12 in. of soil.
However, as treatment intensity increased,
nutrient concentrations generally decreased.
The sheared areas had higher nutrient con-
centrations than the chopped areas, which in
turn were higher than the bedded areas.
Lower nutrient concentrations with increas-
ing treatment intensity is likely the result of
greater disturbance and displacement of the
surface soil layers.

Site preparation systems significantly in-
fluenced surface soil bulk density immedi-
ately following treatment. During mechani-

cal treatment, the shear and chop systems
compacted the soil surface. Bulk density then
began to decrease as a result of root growth,
microbial activity, and such physical process-
eses as soil wetting and drying. By the end of
the second season, bulk densities on all three
systems tested had returned to approximate
pretreatment levels. Bulk density on the bed-
ded areas actually decreased immediately
following site preparation. The bedding har-
rows disked the soil surface, loosening the
upper layers. During the following two sea-
sons, the beds settled resulting in bulk den-
sity increases to pretreatment levels. At no
time during the study period did soil bulk
density become an obvious detrimental fac-
tor. The bulk densities found were all well be-
low levels (approximately 1.4 grams per cubic
centimeter) which reportedly reduce loblolly
pine seedling growth and survival.

Site preparation systems did not differ sig-
nificantly in their effects on loblolly pine
seedling height or survival after two seasons,
see table. Seedling ground line diameter
(GLD) was the only measure significantly af-
fected by a mechanical site preparation sys-
tem, with the bedded areas having larger di-
ameters than the sheared or chopped plots.

Properly applied mechanical site prepara-
tion resulted in little soil loss or damage on
upland areas of the Hilly Coastal Plain of Ala-
bama. This indicates that the key in limiting
soil damage, even on upland slopes, is to em-
ploy proper application techniques. After two
seasons, there was little definite advantage in
site or seedling results in selecting one sys-
tem over another. However, the long term ef-
fects of the three systems studied cannot be
fully evaluated until much later in the rota-
tion.

Tuttle is Research Associate of Forestry; Golden
is Associate Professor of Forestry; and Meldahl is
Assistant Professor of Forestry
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Effect of skip-row patterns
on cotton yield

C.C. KING, L.J. CHAPMAN, WB. WEBSTER, and V.H. CALVERT
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ABOVE--explants were grown by tissue culture methods in test tubes; BELOW LEFT-plant-
lets were transplanted to pots and grown in greenhouse for 6 weeks; BELOW RIGHT-plants
from tissue culture were grown in the field for production data.
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WINTER COVER AIDS
BERMUDAGRASS SURVIVAL

R. DICKENS and D.L. TURNER

ERMUDAGRASS is an excellent turf-
grass for athletic surfaces throughout
Alabama because it tolerates heat and

drought and recovers rapidly from wear.
However, unusually cold weather often re-
sults in winterkill of this species on closely
mowed surfaces such as golf greens and tees.
Sod fields harvested in the fall and winter
months may also be injured or killed.

In areas where winterkill is likely, covering
golf greens and tees has been a common prac-
tice for many years. Pine straw, cereal grain
straw, or black polyethylene plastic have been
the materials normally used. Each of these
has distinct disadvantages. The straws re-
quire considerable labor to apply and remove
and may introduce unwanted weed seed.
Black polyethylene generally lacks adequate
strength to resist tearing and does not allow
free flow of air and water into the turf and
soil. Neither of the materials is reusable over
a period of several years

New materials currently under investiga-
tion by the Alabama Agricultural Experiment
Station offer promise in overcoming many of
the problems associated with covering turf
areas for cold protection. These new mate-
rials are nonwoven fabrics produced from
plastic filaments through either heat bonding
or needle punching techniques.

During the winter of 1984-85, a field ex-
periment was conducted at the Turfgrass Re-
search Unit at Auburn to compare the effects
of several nonwoven textile fabrics on tem-
perature modification and spring greenup of
a Tifdwarf bermudagrass putting green.
Temperature sensors were installed in each
of 12 plots on the dormant putting green at
the turf surface and at depths of 1.2, 2.4, or
3.6 in. and connected to an electronic data
acquisition system. Then the plots were cov-
ered in early January with one of the mate-

rials listed in the table. Temperature was
continuously monitored and recorded during
periods of unusual cold in January 1985. On
March 5, 1985, the covers were removed and
the amount of green turf cover was estimated
for each plot.

Pine straw reduced fluctuation of temper-
atures more than the nonwoven fabrics. The
rate of warming of the turf surface did not
vary greatly among the nonwoven fabrics re-
gardless of color, material, or method of con-
struction. The highest mid-day temperatures
were recorded on plots covered with gray
heatbonded polyethylene while the lowest
temperature occurred on plots mulched with
pine straw.

When the covers were removed on March
5, 1985, the most new green bermudagrass
was present on plots which had been covered
with either white or gray polypropylene, see
figure. Plots covered with either black poly-
ethylene or the gray polyester material had
intermediate amounts of green turf, and the
least amount of new growth appeared on the
plots left uncovered or those covered with
pine straw.

Nonwoven fabrics appear to be excellent
substitutes for the traditional pine straw
mulch in the protection of dormant bermu-
dagrass turf. There appears to be little cor-
relation between the amount of green
bermudagrass in the spring and the temper-
atures observed under the various materials
during the periods of cold stress in January
Research will continue to determine which of
the materials is the most effective for both
protecting from cold injury and promoting
early spring greenup.

Dickens is Professor of Agronomy and Soils and
Turner is Research Associate of Agronomy and
Soils.

EFFECTS OF VARIOUS TURF COVERS ON TEMPERATURE OF DORMANT
BERMUDAGRASS SURFACE JANUARY 23, 1985, AT AUBURN ALABAMA

Material Color Construction rees

Maximum Minimum

Polypropylene .................. White Heatbonded 53 28
Polypropylene .................. Gray Heatbonded 69 26
Polypropylene ................. Black Heatbonded 58 23
Polyester ....................... Gray Needlepunched 58 29
Pine straw ...................... -- 48 29Uncovered ..................... -- 61 25

Alabama Agricultural Experiment Station

Effects of covers on greenup of bermuda-
grass evaluated March 5, 1985.
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Potential adoption of bovine growth hormone
determined in survey of Southeastern dairymen

H.W. KINNUCAN and R. PENDERG1 RASS
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Black
Cutworm
Damage to
Cotton

M.A. FOSTER
AND

M.j. GAYLOR -

B I (:K (ICl\\ ()HMlS piise a poitenitial
thircat iii Alalxnia cotton groxxcrx, if'
t oil xrx ation tilllage p~racticex bcime i

iiiri coinmon. flcaxvx infesxtat ions xoif t hexe
inixcctx arc iiost likelx to occur xxeni ciittiin ix
plantetlint) legoume toxer or xvccdx areax
xxith recdt tillage, btcauxe the ciitxxiriitx
hist plaitsx arc only iimiallx dixtuirhed
priir to cotton planting. In thexc caxcx, cot-
xxiri iiiithx lax eggx oin xxceds ior legiiiiit
thtcn t ht larxvat' moxt on to emercigi ng ct iton

p~lants.
Conxerxvation tillagt p~raticest proxitdt an

idecal eniriioiimicnt for black cutxxirt and
iothicr cutxw.oriisx and if' xsicht practictes be-
coi c inore coi on, groxxerx xwillI nee ctIxxt-
tdefinettreiatmiect thrcxsholtds. Ax at lfi xtep

iii dlxeloping xiich threxholxs the daimage
donec to xyonung cot ton plant ix blIack cuii
xxormsx xxax dterinedi iin Alabaiiia Agricuil-

tuiral Experiment Station greenhous xsxitic1

itx.
Black cutxwormx larxvae nustd in tis xstidy

xxere iffxpinig of xvild imo thsx. Tbhix ciitxxori
xspecies hiax xix ito xcxvtn larx al insxtarx, or
xtagesx bcfore it btciiies it oit fctdiig
pupa. The fourth and later xtagex are kinixxn
to cuti iyiing cittion plaiitx at ilhe baxc iol thie

steii. Indix idu al cutoirms in either the 4th
(half groxx) iithil or 6th (mnatuire) iitstarx
xweci placctd in plaxtic dixstpans of xoil toi-

taining fixvt cotton plaintx ( LcNair 235) ini
eithicr thic 1-node, 3-noide, 5-ilodi, ir 7-nodel
stage. Cuitxxorin ftediing behaxvior (cuii plaits
oir lcaf fcctding) xvax rcirtdet at I- iii 2-cdax in-
terxvalx. Addfitional cottoin plaintx xxert transx
plaitetdt into the tdishpanx if all fixvt platsx
xx rc ciit. 'rlic xoil xxas exaiiid foi Ippae
ont xwcck afttr cutting tdamage ceaxced to de-
icrineli if larxval devxelopiienit hladl beeti ciii
pleitd.

The total inmber of p~lats cuii pier larv.a
decrtased xubxtantially as initial plant age in-

d wJ W14 a" e" A

Cutting damage to young cotton plant by black cutworm.

crasd sexi xtabi.3 lt.x iiv factors ou res poi-u

lelt ft'.'. pilants ciut per larva aiit a smialler

prtoporitioni of larva leC iito cuitit at least onei

planit . BiothI factor rc re Iilatedl to thei in circasc
in plat s.izt w.ith age. All ciitxxoi iiLi laia

testedx lwereix aliitiat dama(g(lxi to ii Inde

larx al dex chopment i kept pace w illth caxsing
planit size, all thesec larva wereci alec to ciut
enouigh lantsiii to dex clop into pupae.

'I'l( nuiiiier of p~laintx (it dicireased wxithi

ticasing iiiitial pilaiit age ini pait bhcaoxc

oldetr [plants arc latrger and pri de mort food.
lIn addition, oinlx half of thec 4th instarsx in-

festig :3-nodetl cot ton, 20 c1 of thet .5th instars
infesting .5-nodc cottoi, and 14%A of itic 6ith
instxars infeti nig 7-inode ct toi iiwxer able to

cuti ai lcasi oue pliait. The ircmiining larx ac
in~ ifes i tireatmenti it nflictecd feediig ot tu i ag
at thtc baxc of oinc or miore plaitx bui ippii-
ciiil xeci unle ito cut all the xwax itiioughi

thic xitiii ofanx plaints. Consiequently, oiihxia
smiall piroiortion of thexe ciiixxotiii obtajined
suifficieuit fiiiod to coniplete dcxclopiiict and
pupjate.

Thei retx oItxif th is xitx intlicate the sii-

ctiiiItx of cottion to b lack ciitxwoiim dam-i
age tx greateitcx tin thc I n1odc stagt, dcre ax-

iog w ith plantaige to xiirtiial iiiiiniit it the

7-nid ts xtagce. lhus ib1latk cuwr i xiincaimagt is
iii iIikclx iin otiig stan ds. L arxae cuti fewx r

plantsx ax plaint age in circascx su ggesxitng that
thet cuhi r txriei i atminnt thircxhold shl iId in-

tireaxe xwith staind age. rh t iiii i itec-
csxx i n t 5-niodectottoin iinltxs iiiiit ciii
xwioriii are miature . Finallx, trcatmnt ix
gieneial lx not neeideid in 7-inioti cot too un lessx

ihc black ciitworim population tx itatuic and
its. deniti ix cxtremclx high.

Foster is Pos)tdoctoral Rexseirch Assocxniate of -
iilogx-I~ntnminogx n ,iiiti .'or is Associite Piofes-

Bi xi K (1 imoiixi l)xxxic. toi(io PL iNix xx INI-iLi Ni ii) ixl INiiix - iiC
of (: - i~ l xxuixi Coir( losi

No. Pct. Pct.

I node 4 4.6 tOO lat)
5 5.8 11x1 IWS
6 4.1 100 15)

3 node 4 1.3 5:3.87.
52.9 1W5 1(5

6i 2.3 1(5) 1(5

5 inode' 5 20.0 1t) 0)
6 1.6 1W1 10

7 node 6 .128.5 14.3

'Biick ctiixwormn larxa ave sx ix to sevn iiistairs (stages of dcx lopnint befoi e puipation.
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K.C. SANDERSON, W.C. MARTIN, JR., and D. HANNINGS

ADDING COMMERCIALLY avail-
able slow release fertilizer to propa-
gation media prior to rooting orna-

mentals can result in an improved plant at
maturity, according to research at the Ala-
bama Agricultural Experiment Station. This
'earlier the better' approach improved root-
ing nutrition and produced more height and
flower numbers at maturity in the Auburn
tests.

The slow release fertilizers (SL) were com-
pared to a water soluble fertilizer and a treat-
ment consisting of no fertilizer in two exper-
iments. Unrooted chrysanthemum cuttings
were propagated in steam pasteurized sand,
six cuttings per 6-in. pot, under intermittent
mist, at 70°F, with 10% shade in a glasshouse.

Since nitrogen (N) is an important nutrient
in rooting and early growth, an initial exper-
iment was conducted on Improved Albatross
variety chrysanthemum to determine if and
when cuttings absorbed N and the effect on
rooting quality. Commercial slow release fer-
tilizers (SL), Osmocote® 14-14-14 and 18-6-
12, were incorporated into the sand medium
at the rate of 6.4 oz. per cubic foot. Peters®
25-10-10, a water soluble (WS) fertilizer, (1 lb.
per 100 gal.) was applied weekly at the rate of
6 fl. oz. per 6-in. pot. A no-fertilizer treat-
ment was also included.

Starting at propagation and continuing at
4-day intervals for 20 days, leaf samples were
taken by removing all 1 2-in.-long or longer
leaves from five cuttings per fertilizer treat-
ment. The leaves were analyzed for nitrogen
content.

The figure shows a decrease in nitrogen

content in all cuttings until the 8th day. By
the 12th day the N content had increased,
however it was still below the amount re-
corded prior to experimentation. Leaves of
cuttings propagated in Osmocote fertilizers
generally had higher N contents than the
water soluble fertilizer and no fertilizer treat-
ments. At 20 days, leaves of cuttings propa-
gated in a medium containing Osmocote 14-
14-14 SL had the highest N content.

In a second experiment, cuttings of Orange
Bowl variety chrysanthemum were propa-
gated as in the first experiment. In addition
to the Osmocote SL fertilizers, Mag-Amp® 7-
40-6 SL was compared to Peters 25-10-10 WS
and to no fertilizer. Leaf samples were col-
lected for foliar nitrogen, phosphorous, and
potassium analysis at 6 and 18 days. Following
rooting, a set of cuttings not used in foliar
analysis was potted into an amended medium
of equal parts of soil, sphagnum peat moss,
and perlite. To assure adequate nutrition, 8
oz. of Osmocote 14-14-14 SL per cubic foot
was incorporated at planting and the plants
were fertilized weekly with Peters 20-20-20
WS at 2 lb. per 100 gal. Standard commercial
practices for flowering branched, potted
chrysanthemums were used. Height and
flower number per plant were recorded at
flowering

Foliar phosphorous content did not differ
between fertilizer treatments on either sam-
pling date. Osmocote 18-6-12 SL leaves con-
sistently contained more N than other fertil-
izer treatments at both 6 and 18 days,
however this treatment also yielded less foliar
K than untreated cuttings. The highest foliar

TABLE 1. NUTRIENT PERCENTAGE OF DRY
WEIGHT

N K
6Fertilizer day 18 day 6 day 18 day

7-40-6 SL ........ 3.0 3.0 4.8 3.2
14-14-14 SL ...... 3.7 2.9 4.2 4.1
18-6-12 SL ....... 3.5 3.2 3.6 3.7
25-10-10 WS ...... 2.9 1.9 4.6 3.6
No fertilizer ...... 3.0 2.9 4.4 4.6

TABLE 2. HEIGHT AND FLOWER PRODUCTION OF

FERTILIZER TREATMENTS

Fertilizer Height Flowers per pot

In. No.

7-40-6 SL ....... .. 12.6 4.9
14-14-14 SL ..... 13.1 4.9
18-6-12 SL ...... 12.8 5.2
25-10-10 WS .... 12.0 4.6
No fertilizer ..... 10.7 4.5

K at the 6th and 18th day occurred with Mag-
Amp 7-40-6 SL and no treatment, respec-
tively, table 1.

Slow-release fertilizers incorporated at
propagation produced taller plants than Pe-
ters 25-10-10 WS. Osmocote 14-14-14 SL pro-
duced the tallest plants and Osmocote 18-6-
12 SL produced plants with the most flowers,
table 2.

Results of these experiments show that ni-
trogen content declines during rooting, nitro-
gen and potassium fertilizer can be absorbed
during rooting, and fertilization of cuttings
during rooting influences final plant height,
and the number of flowers per plant. Slow-re-
lease fertilizers, especially Osmocote 14-14-
14 and 18-6-12, incorporated in the propaga-
tion medium were most effective.

Nitogen, pct.

6.0oE

0 4 8 12 16 20
Doays rooting

Foliar content of Improved Albatross chry-
santhemum cuttings during potting in a sand
medium treated with fertilizers.

Sanderson is Professor of Horticulture; Martin is
Research Associate of Horticulture; and Hannings
is Associate Professor at California Polytechnic
State University
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Evaluation of vaccination programs for preventing
clinical reovirus infection in broiler breeder progeny

J.J. GILAMBRONE and R.P CLAY
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containers
to rooting habits improves performance of

woody
K _ _ornamentals

TOP-Hershey's Red azalea in 3-in.-deep
pots of (left to right) 8, 6, and 4 in. width; BOT-
TOM-euonymus in 12-in.-deep pots of 8, 6,
and 4 in. width.

depths. Boot dcnsity was highest in the lower
half of, containers, rcflcctirtg the relativch
deep rooting hahit of, Burford holh.

Foonvnots, it spccics with it densely
branched, ntc(liunt floe root system, in-
crcascd in top growth its pot width and pot
depth increased; the greater response was

h-ont increilm'd scidth. Relative root densit\
ofcuom nnrs seas greatest in the narrow, shal-
low pots autd decreased as pot depth and
scidth incrcascd.

"lisp gnuscth ofazalca, it fibrous and shallow-
tooled species, inctc.tscd in tcsponse to Ht-
ctc.tsed pot vs ulth, sdhilc pot depth had no ef-
fcct. Rclahve tout density ofaz.le.t, like eu-
ony Hilts, scats ,greatest in the narrow, sftallosv
pot and decreased as pot depth increased.
Boots of, azidea did nut reach bottoms of all
pots. This root growth pattern is different
fnnn that obscrved with Burford hulk and re-

flects the shallow, natural root distribution of,
azalea.

T aditionalh, there has been little regard
fo r it plants natural rout distribution when se-

lecting puts fur production. Although addi-
tional volume of'gruwth ntcdiulu in wider and
deeper puts Hntst be considered a major con-
tributor to plant response, re5nlts of this _-\1a-
bama :Agricultural Experiutcnt Station study

suggest it is beneficial to t I ) 'roll shallow-
roolecl species in shallo\v, broad puts, and (2)
grow deep-rooted spccics in pots deeper
than standard nun-sen pots.

Keccer is :Assistant ProlCssor of Ilttrticnllure;
Cobb is firmer supcrintcrulent of the tht:unental
IlolticHlttire sobstttiini: mitt k B Recrl i, Girutrr

lirwalcb \sso( iatr Uf I{t ,c.url1 Uat t AI1.1kI,.

G.j. KEEVER, G.S. COBB, and R.B. REED

IS"f1111W"I'IOIV OF PIAI\T roots in
th<, soil is determined by both gc-
odic and cm irotttncntal factors. In

the cast. of container-grovkn ornamentals,
howcvcr, cm iromnental factors probabh have
the dootinant cf ect. Restrictive container
walls, litoited growth Htcdiunt. and high
wiltct-holding capacity of the media cause
rout growth in containers to differ consider-
abh front the field.

Numerous wood\ ornamental species mc
gnm ll in mtrscrv containers v, ith a typical
width/depth ratio of'approximatel\ 1:1. Ill
tests conducted by the Alabama Agricttltnral
Fxpcrinwnt Station, both canopy and root
growth were stimulated when container di-
tucHsions were matched to the natural root
(list ributfort ofdwarfl3urfurdhulh dwarfJap-
ancsc cuom nnt.s, and I lershev s Red azalea.
With tree seedlings in largc contairter.s, rcl-
ativrh loss scidth/depth ratio containers gen-
eralh_ produce larger seedlings.

Plants of each species were potted Slav
1983 in an amended peat-polite growth ntc-
(liuut and placed on benches in it glass grecn-
house. The three Species were planted in
containers in nine combinations of' three
widths (-1, 6, and 8 in.) and three depths (3,
6, and 12 in. ). Plants were watered as
needed, and rout and top growth were dctcr-
mincd in )anoarv 1984.

"hill growth of Burford lholh, it spccics with
coarse, lateral, and deep routs, incrcascd its

both pot width and depth were incrcascd.
'I'hc greatest respoHsc to pot width occorred
\vith the shallower puts and to pot depth \vith
the narrower pots. lielativc root dcosih of'
holh increased as pot depth increased, ex-
cept lot it tapering offin the voider and deeper
pots. Boots rt.ached the bottoms of pots ofall
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