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nour, and they properly prune 50 trees 
per hour, he will break even if he only 
needs to prune once per season. 

However, if a grower's employees 
work slowly or if his stock needs to be 
pruned more than once during growing 
season, or if he could use his· workers 
more profitably elsewhere in the nur­
sery, the numbers change dramatically 
in favor of the NAA spray. We estimate 
that nurserymen in Zone 8 spend 25<!: or 
more to prune a 2-year-old field-grown 
river birch, whereas it would only cost 
them 13<!: to spray one tree with NAA. 
(And remember, our calculations as­
sumed a 1 percent solution, though we 
believe a 0.5 percent solution is ade­
quate and would further cut costs.) 

Richard E. Bir is extension horticulture 
specialist, and Dr. Thomas G. Ranney is 
assistant professor of horticultural 
science at North Carolina State Universi­
ty's Mountain Horticultural Crops Re­
search and Extension Center, Fletcher. 

Mulches for Landscape 
Plantings in Interior Alaska 

By Dr. Patricia S. Holloway 
Nurserymen in subarctic Alaska 

(Zone 2) must contend with cold soils 

during the growing season that signifi­
cantly limit plant growth, delay plant 
maturity and reduce yields. In fact, 
many warm-season vegetable crops and 
strawberry cultivars do not mature 
without the soil-warming benefits of 
clear poly mulch. 

IF YOU WANT 
THE BES~.YOU'RE 

BARKING UP 
THE RIGHTTREE. 

While many nurserymen in other 
parts of the country prefer organic 
mulches to plastic, Alaska growers have 
found that organic mulches further re­
duce soil temperatures, making them 
unsuitable. Similar recommendations 
have not been made for landscape orna­
mentals, however. Consequently, land­
scapers continue to specify bark and 
wood-chip mulches in subarctic land­
scape plantings. 

At Speer & Sons 
Nursery, we go out of our 
way to give you consistently 
superior quality and service, 
with every single order. Not 
only that, but we have 
competitive prices and a 
wider variety of shade and 
flowering trees to choose 
from than ever before. 

We might even be heads 
and treetops above the 
others. 

~~~ 
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In June 1985, I decided to study the 
effect of mulches on the growth, nutri­
tion and winter survival of native and 
introduced landscape plants in interior 
Alaska. The plants I selected were Co­
toneaster acutifolius (Peking cotoneas­
ter), Malus baccata (Siberian crabapple), 
Picea glauca (white spruce), Pinus con­
torta ssp. latifolia (lodgepole pine), Popu­
lus tremuloides (quaking aspenf and 
Rosa rugosa (rugosa rose). 

I established five 108-square-foot (10 
square meters) field plots on Tanana silt 
loam soil at the Alaska Agricultural and 
Forestry Experiment Station in Fair-

Shade and Flowering Trees 
18546Arbor Grove Rd., Woodburn, OR 97071 

(503) 981-7544 
SHIPMENTS TO THE EAST AND MIDWEST 

For free information circle 104 on the reader service card. 

If vou need to: 
• MAKE SIGNS 
• LABEL PLANTS 
• PRINT BAR CODES 
• PRINT PRICE LISTS 
• PURCHASE & SALES ORDERS 
• KNOW WHAT IS ON ORDER 

you need to know more about 

LABELING PRODUCTS 
and 

QUALITY SOFTWARE 
• 

VERSION 5 NOW AVAILABLE 
with many new features 
and expanded libraries 

• 
For more information or samples WRITE or CALL 

PO BOX 130 • CANNON BEACH, OR 97110 
PHONE (503) 436-0612 

FAX (503) 436-1113 

For free information circle 105 on the reader service card. 
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BOULEVARD NURSERIES, INC. 
RHODE ISLAND GROWN, BEST BY TEST 

379 WEST MAIN ROAD 
MIDDLETOWN, R. I. 02842 

0 Nu 

"'OR~• 

TEL. 

AREA CODE 401-846-1263 

ESTABLISHED 11110 

We have recently liquidated one of our farms 
and have to have all nursery stock on this land 
removed by July 1994. Listed below are just 
some of the material that we will have avail­
able for the upcoming Fall & Spring season. 

JAPANESE RED MAPLE 
CRIMSON KING MAPLE 
NORWAY MAPLE 
EMERALD QUEEN MAPLE 
RED SUNSET MAPLE 
EUONYMUS ALATUS 
FLOWERING CRAB 

WHITE & COL. BLUE SPRUCE 
ANDROMEDA 
LONDON PLANETREE 
TAXUS 
THY JA NIGRA 3 YR. 
THUJA PYRAMIDALIS 3 YR. 
VIBURNUM SIEBOLD! 

PLEASE WRITE OR SEND FOR A CATALOG (401) 846-1263 
For free information circle 106 011 thl' n-achir Sl'rvicP card. 

At Edrich Farms Nursery 

This Is The Only 
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For free information cirde 85 on the reader service card. 

banks. I worked 10-20-20 fertilizer into 
the top 6 inches (15 centimeters) of soil 
at a rate of 1,000 pounds per acre (1,120 
kilograms per hectare). 

I then planted one of each of my selec­
tions in each plot in random order and 
hand watered them once. 

Next, I applied the following mulch 
treatments on one of each of four plots: 

• A 1-inch (2.5-centimeter) layer of 
crushed black balsaltic rock. 

• A 2-inch (5-centimeter) layer of 
crushed black balsaltic rock. 

• A 2-inch (5-centimeter) layer of Pop­
ulus tremuloides wqod chips. 

• A 4-inch (10-centimeter) layer of P. 
tremuloides wood chips. 

An unmulched plot served as a con­
trol. 

During the next three growing sea­
sons (1986, '87 and 'BB), I evaluated 
plant performance jn all plots. (Plants 
were fertilized via soil injection during 
this period.) I took soil tests; harvested, 
identified, dried and weighed weeds; 
and dried leaves and analyzed them for 
nutrient content. In August 1988, I mea­
sured the plants, harvested them and 
dried them. 

Here's what my study revealed: 
Soil temperatures at 4-inch depths (10 

centimeters) were consistently lower for 
the wood-chip treatments than for the 

.. 

ONE CALL FOR ALL 
YOUR BUILDING 

SUPPLIES ... 
r 

Toll Free 
, 1-800-255-LUDV 
• Benches • Paints 
• Shade Screens 
• Glazing Materials 
• Parts & Fittings 
• Overwinter/Cold Frames 
• Glazing Systems 
• Therma Wall 
• Doors, Vents 
• Fans, Heaters 

a!J.:,i+) 
SINCE 1956 

LUDY GREENHOUSE 
MFG. CORP. 

Box 141 New Madison, OH 45346 
PH (513) 996-1921 • FAX (513) 996-8031 

SOUTHWEST REGIONAL OFFICE: 
Briarcliff 821, Splcewood, TX 78669 

Phone: (513) 264-2298 

For free information circle 128 on the reader service cnrcl 
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stone or control treatments throughout 
the growing season. I anticipated warm­
er soil temperatures beneath the black 
stone mulches, but cumulative thaw de­
gree days were similar to those of the 
control plots for all three years of the 
study. Air temperatures 12 inches •(30 
centimeters) above the soil surface were 
similar for all mulch treatments during 
each year. 

Spring soil thaw (continuous above­
freezing temperatures at 4-inch depths) 
occurred the last week of April or the 
first week of May, 36 to 44 days after 
snowmelt. During all years, spring thaw 
on the control and stone-mulch plots 
occurred within one to two days of each 
other; thaw on the wood-chip treat­
ments occurred five to seven days lat­
er. 

Despite this delay, both conifers and 
the Peking cotoneaster had very uni­
form budbreak across all treatments. 
The Siberian crabapple and rugosa rose, 
on the other hand, exhibited at least a 
four-day delay in budbreak on the 
wood-chip mulches. This pattern was 
consistent throughout the study. 

Continuous soil-freezing tempera­
tures at 4-inch-deep soil levels began 
during the first or second week of Octo­
ber for all mulched plots. There was 
never more than two days of difference 

between the mulched and control 
plots. 

Soil tests for available nutrients and 
pH did not differ significantly among 
mulch treatments. In June and July of 
1986, soil moisture was highest on plots 
mulched with wood chips, followed by 
stone mulches and the unmulched con­
trol. In August, all treatments showed 
similar moisture levels. Because August 
is typically cloudy and rainy, moisture 
differences were negligible late in the 
season. 

Weed growth was curtailed by all 
mulch treatments but especially by the 
wood chips. During the first growing 
season, only one or two hand weedings 
were needed. Weeds were so prolific on 
the control plots, though, that continual 
maintenance would be required to re­
tain an attractive ornamental land­
scape. 

During 1987 and 1988, the control 
plots continued to produce the most 
weeds. However, the number of weeds 
on plots with 1-inch (2.5-centimeter) 
stone mulch also began to reach unac­
ceptable levels. 

Herbaceous perennials dominated the 
weed populations on the wood-chip and 
the 2-inch-deep stone mulches. An­
nuals accounted for the majority of 
weeds on the unmulched control and 1-

ot 'o<t;,<t;, •~ ~ & 
~"" c ... ~o-

v "'' ;-, c; !1-" GROWING a~ ~~ ~~ OVER 
'1iV ~~s ~ct,'b' 4so ACRES AND 

~,.~ ~ t>-\"b' 500,000 CONTAINERS OF B&B 
• ~ EVERGREENS, FLOWERING CRABS, 

TREES, SHRUBS, GRASSES & LINERS 

PLENTIFUL SUPPLIES! 

Lewis Bookwalter 
"Van" VanBourgondien 

ASK FOR: 
Dave Kocur Jamee Nirider 

Cheryl Phillips 

CONVENIENTLY LOCATED 
45 Miles due west of Columbus, Ohio 

Full or combination loads arranged. 

BERRYHILL NURSERY CO. 
4001 Moorefield Road, Springfield, Ohio 45502 513-399-0421 

FAX 513-399-6532 

For free information circle 107 on the reader service card. 

Market Place offering 

Container Grown 

VIBURNUMS 
for Landscape use 

BURKWOODI 

DENTATUM 

L. MOHICAN 

O.NANUM 

P. TOMENTOSUM 

P.T. MARESII 

T. BAILEY COMP. 

R. ALLEGHANY 

XANTHOCARPUM 

o4eora 

~ardett6, 

9ttc. 
6032 Shore Drive 

Madison, Ohio 44057-1853 
Phone(216)428-5933 

FAX (216) 428-7719 

For free information circle 108 on the reader service card. 
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Knowledge And 
Commitment Helping To 

Increase Your Profits 
Phil Barber, general manager, 
brings his knowledge of the 
Northern growing climate, 
along with his experience in 
the nursery business, to North 
Carolina broadening our 
formula for growing the best 
stock available. 

~}/;-·~~~,c-, 

Phil and ljlis team are dedicated 
to growing quality trees and 
shrubs. They take special care 
to insure that you receive service 
beyond the sale. A team 

1 committed to a growing future. 

1l 8 R O Y H I L L :\-~~-~ N U R S E R I E S 
\~~ 

Route 5, Box 389 • Lenoir, NC 28645 
Phone: (704) 754-2965 Fax: (704) 754-1164 

800-442-0443 

For free information circle 109 on the reader service card. 

NURSERYMEN, LANDSCAPE CONTRACTORS, 
SUPPLIERS AND LANDSCAPE ARCHITECTS, 

as well as others in the landscape and 
horticulture industry depend on 

JI. 'Tradition of 'E;r__ce({ence 

'11ie On(y ']v[arf:J,ting Cooperative of its f;jnd 
Our Members Receive Exclusive Information 
• Extensive, easy-!o-read Nursery Inventory Reports twice annually 
• Bi-weekly Bulletins which publish announcements of new landscape 

contracts, results of contracts let, and names of future jobs to be planned or 
in the planning stages 

• Our Annual Meeting, a forum for exchange of ideas between the profes-
sional and business people 

• Effective advertising·at economic rates 
• Much, much more for a low yearly fee (we are not-for-profit) 

LMIS covers the entire Northeastern United States 

For more information and a membership application blank write to: 

110 

Landscape Materials Information Service 
"Now in our 41st Year'' Box 216, Callicoon, NY 12723 

For free information circle 86 on the reader servic~ card. 
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inch-deep (2.5-centimeter) stone plots. 
White spruce and lodgepole pine 

grew best on the stone-mulch treat­
ments and exhibited the greatest root, 
shoot and leaf dry weights when grown 
in these environments. I found no dif­
ference in total growth between the 
wood-chip and unmulched control 
plots. 

Lodgepole pine did not show visible 
signs of nutrient disorders, and needle­
nutrient concentration did not differ 
significantly among treatments. White 
spruce showed significant needle yel­
lowing and lower -needle-nitrogen con­
centrations on the wood-chip plots 
when compared with the stone and con­
trol plots. Needle phosphorus levels did 
not differ among treatments. Potassium 
levels, however, were significantly 
higher on trees grown on the wood-chip 
plots than on trees) grown .on the stone 
and control plots. 

Siberian crabapple grown on the 
wood-chip mulch plots registered a sig­
nificantly lower dry weight than plants 
grown on control and stone mulches, 
especially in the weight of shoots and 
leaves. Dry-weight differences between 
plants grown on stone-mulched and 
control plots were insignificant. 

Of all the plants studied, Siberian 
crabapple showed the most severe nu-

., 

Azaleas 

Junipers 

Rhododendrons 

Ilex and more! 

Are you looking for 
quality plant mate­
rial, dependable ser­
vice and quick de­
livery from a f amity 
business with more 
than 40 years of ex­
perience. Call today 
for a free catalog. 

Frank J. Smith Nursery 
The largest container nursery in Delaware. 

200 Delaware Avenue 
Millsboro, Dela ware 19966 

Phone (302) 934-6622 
For free information circle 110 on the reader service card. 
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trient-deficiency symptoms, including 
leaf yellowing and early season leaf 
drop. Leaf-nutrient samples from the 
wood-chip plots revealed significantly 
lower levels of nitrogen than samples 
from the control and stone plots. Con­
versely, leaf potassium levels were sig­
nificantly higher on the wood-chip 
plots. 

Peking cotoneaster had the greatest 
dry weight accumulation on the 2-inch 
(5-centimeter) stone treatments, espe­
cially in shoot and leaf dry weight. In 
addition, plant height was significantly 
greater on the stone-mulch treatments 
than on the wood-chip and control plots. 

Although no visible symptoms were 
evident, leaf nitrogen was significantly 
lower in Peking cotoneasters grown on 
wood-chip plots than on other mulch 
treatments. Leaf phosphorus did not dif­
fer among treatments, and leaf potas­
sium was significantly higher on the 
wood-chip plots than on the stone­
mulch and control treatments. 

Rugosa roses were the only plants 
tested that did not show a significantly 
lower dry weight on the wood-chip 
plots. These roses grew fairly well on all 
mulch treatments. Visual observations, 
however, did not support this data. 

The rose seedlings grew very differ­
ently on the wood-chip mulches. The 

.. 

initial year's growth was limited to 
small amounts of shoot growth on exist­
ing aboveground stems and no sucker­
ing. Overall, the plants were spindly, 
weak and tiny. 

By contrast, the roses grown on the 
stone mulches and the unmulched plot 
had strong, robust suckers that quickly 
dwarfed the original seedling shoot. Af­
ter the second year, these stiff, upright 
shoots exhibited significant winter die­
back. Only buds located beneath the 
snow, close to the crown, produced new 
shoots in subsequent seasons. 

On the other hand, plants on the 
wood-chip mulches did not exhibit die­
back and continued to grow annually. 
The thinner, recumbent shoots were 
buried each year by snowfall, which 
protected them from winter injury. 
While plants growing on the control and 
stone-mulch plots eventually recovered 
to their previous year's size, their total 
growth did not exceed the visibly poor­
er growth of roses on the wood-chip 
mulches after three full growing sea­
sons. 

The leaves of rugosa roses growing on 
the wood-chip plots were a uniformly 
pale yellow-green and had significantly 
lower leaf-nitrogen levels than those of 
plants on the stone-mulch and control 
plots. Leaf phosphorus and potassium 

GREENHOUSE 
PATENT# 4,782,686 

TUBE BENDER 

BUY YOUR OWN BENDER 
BUILD YOUR OWN GREENHOUSE 

AS MANY AS YOU NEED 

EXC-CEL® 
MANUFACTURERS 

P. 0. Box 1005 
Greenwood, SC 29648 

1-800-4 7 6-7 544 

Distributors Inquiry Welcome 
For free information circle 111 on the reader service card . 

GET AN EDGE ON YOUR COMPETITOR 

N .!l_JA\NS 
IIRSERV 
DPM, Inc. 

Box 36, Davenport, NE 68335 
Toll Free 800-669-4408 

FAX 402-364-2194 

The NURSERY JAWS loader attachment can keep your business 
rolling by increasing productivity and profits. The NURSERY JAWS 
pays for itself in a short period of time. We are confident your 
business will save time and labor with the NURSERY JAWS . .. we 
GUARANTEE your satisfaction. 
Call for a VHS video and references of those in your area using the 
NURSERY JAWS loader attachment. 

v' Move multiple 24" to 50" 
nursery stock without 
leaving your loader. 

JI" Load, unload and double 
stack. 

JI" Replace and plant large 
8&8 trees. 

JI" Place boulders and land­
scape materials. 

JI" All with less labor in less 
time. 

FIGHT BACK RECESSION WITH THE-NURSERY JAWS 
For free information circle 112 on the reader service ca.rd. 
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IF YOU WANT: 
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• BETTER QUALITY 
• BETTER GRADING 
• BETTER SELECTION 
• BETTER SERVICE 
• BETTER PRICES 

CALL.CHESAPEAKE-
1-soo-112-111s 

"THE BEST BROADLEAVES" from 

;:,..(Xi 
~i:~ 368 Pemberton Drive, RFD 16 

Salisbury, Maryland 21801 
410/742-5622 

"CONSISTENTLY BETTER FOR 35 YEARS" 

For free information circle 113 on the reader service card. 

1 'Words of Wisdom 
"In our nursery business, Quick Set lets one 
operator do the work of hvo! The forks 
easily slide 1111der even the biggest balled 
trees and close without scraping the sides. 
We have greater adjustment control and root 
balls aren't damaged. Witlt Quick Set, 
cleanup operations, new operator training 
time and man-hours are reduced. We move 
more trees quickly and safely." 
Studebaker Wholesale Nurseries 

Quick Set adapts to most skid steers and 
provides feather-touch controls for gentle 
positioning without the operator leaving the 
cab. Flexible Quick Set easily handles 
pallets, balled trees, fertilizer and more. Let 
Quick Set be the extra hands in your 
nursery and discover safe and efficient 
loading in less than half the time' 

ROTO-TACH INC. 
clo New Carlisle Tractor 

P.O. Box 26, 2230 N. Dayton-Lakeview Road, New Carlisle, OH 45344 

513-845-3843 - Fax 513-845-3459 
For more information on Quick Set ... call ROTO-TACH at 

I-513-845-3843 or write for free product literature. 

Pick your skid loader, loader or forklift and your forks • and • 

"Let's get those forks moving!" 
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did not differ among treatments. 
Overall, the five species grew best on 

the stone-mulch treatments. Consider­
ing the effectiveness of weed control, 
the most acceptable mulch for subarctic 
landscapes is 2-inch (5-centimeter) 
crushed black balsaltic rock. 

Although plants growing on wood­
chip mulches seemed similar in size and 
shape to those on control plots, they 
were unsightly because of nitrogen­
deficiency symptoms that began to ap­
pear at the end of the second growing 
season. All plots showed similar levels 
of available soil n4trients. 

Cooler soil temperatures could have 
reduced nitrogen uptake on the wood­
chip plots, but the location of plant roots 
could also have influenced nutrient 
availability. When the wood-chip 
mulches were removed just before the 
plants were excav~ted, large quantities 
of roots were visible just below the 
mulch. A similar mat of roots was not 
evident beneath the stone mulches. 

Researchers have noted a similar 
root-distribution pattern for maples 
grown on wood-chip mulched soil 
where improved water relation and 
temperature conditions in the upper soil 
strata resulted in significant root growth 
at the root-mulch interface. Organic 
mulches can also tie up nitrogen as they 
decompose, but tJie soil tests showed lit­
tle difference in available nitrogen 
among treatments. 

Some organic mulches leach toxic 
substances that limit plant growth. Al­
though growth was visibly poorer on the 
wood-chip plots (except for Siberian 
crabapple), plant dry-matter accumula­
tion did not differ significantly between 
wood-chip and unmulched control 
treatments. 

Three of the five species showed 
higher levels of leaf potassium on the 
wood-chip plots, which is a common 
occurrence on organic mulches. This 
potassium could have leached from the 
wood chips and remained readily avail­
able to the plants because of a better, 
more consistent moisture regime. 

The stone mulches did not increase 
soil temperature over control plots, but 
the combination of reduced weed com­
petition and greater moisture availabili­
ty probably provided a better environ­
ment than the unmulched plots. 

Organic mulches provide a favorable 
environment for a variety of plants 
growing in more southern latitudes. 
However, in subarctic Alaska, wood­
chip mulches are not recommended. 
Stone mulches, on the other hand, pro­
vide an acceptable mulch for perennial 
landscape plantings in interior Alaska. 

Dr. Patricia S. Holloway is an associate 
professor of horticulture at the Universi­
ty of Alaska, Fairbanks. 
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