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KENTUCKY BLUE6RASS BLENDS

Merle H. Niehaus
Department of Agronomy

Ohio Agricultural Research and Development Center

Kentucky bluegrass is not believed to be native to the United States; yet it is
highly adaptable and found in nearly every state. It has even become the dominant
species in many habitats.

One reason for the species' successful adaptation is its wide range of genetic
diversity. Naturally occurring stands contain literally hundreds of different strains
of bluegrass. No matter what stress occurs, one or more of these strains is likely
to have some resistance.

Most old Kentucky bluegrass lawns were planted with seed from naturally occur-
ring stands. Such seed is labeled common and is adequate for lawns with average to
low management levels. However, common does not produce superior turf and does not
respond well to high levels of management. An improved variety is necessary for
superior turf which responds well to high management levels. Most such varieties
are pure lines possessing little or no genetic diversity.

Examples of improved varieties which have given good results in recent Ohio
tests are A-20, Windsor, Pennstar, Fylking, and Prato. The lack of genetic diversity
within these varieties insures a uniform lawn. However, if a new disease becomes prev-
alent, all plants of the variety are either resistant or susceptible.

Merion, the most popular bluegrass variety, is susceptible to stripe and flag
smut, two relatively recent problems in bluegrass. For this reason, Merion should
probably not be planted as a pure variety.

An obvious way to have both the advantages of improved varieties and the needed
genetic diversity is to blend two or more improved varieties. Research is underway
to evaluate such plantings.

One experiment involved planting a blend of 85 percent common and 15 percent
Merion. Part of the test plot is mowed at 1 inch and part at 2 inches. Six different
rates of nitrogen fertilizer were applied and some plots receive disease control chemi-
cals. Results so far indicate this blend will not be easy to manage. In 2 years Mer-
ion has increased to 85% of the population on some of the high nitrpgen plots but has
stayed at 15% on plots receiving no nitrogen.

Stripe and flag smut have not infected these plots but infection is expected
next year. When these infections occur, the percentage of Merion will probably de-
crease. Hopefully, enough common will remain to provide good turf even if the Merion
dies.

Another experiment now in its third year is evaluation of all possible 1, 2, 3,
4, and 5-way blends of Merion, Fylking, Kenblue, Pennstar, and Prato. Results indi-
cate Merion to be more aggressive and more attractive than the other components.
However, smut has begun to damage the Merion and it will soon lose its aggressiveness.

All plots in this experiment are attractive and there is no evidence that lack
of uniformity is a problem. The theoretical advantage of blends is that they are
more resistant or better buffered against various stresses. This is proving to be
true in these plots.
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The only problem with blends of improved varieties is maintaining all com-
ponents as part of the turf. More research is needed but it appears that selection
of varieties for use in a blend is of primary importance. The varieties should be
about equal in aggressiveness and should have complementing strong points. At least
one component must have resistance to leafspot and one must have resistance to stripe
and flag smut.

Each component of a blend should have as much disease resistance as possible.
The important thing is that the components be unrelated. If a new disease should
infect the blend, there would then be a good chance that at least one component
would be resistant.

A few blends are being marketed and more will probably be sold in the future.
A homeowner can make his own blend by buying individual varieties and mixing them
before planting. Not enough research has been done to recommend any specific blend.
It is known that Merion, due to its aggressiveness, should probably constitute no
more than 15 percent of a blend. Common, when mixed with any of the improved vari-
eties, can go as high as 70-85 percent without dominating the blend.

New varieties being developed will be tested for their compatibility in blends.
It is even possible that varieties will be released and sold only as blend components
and will not be recommended as pure lines.

Assuming a perfect variety is impossible, providing insurance through the use
of blends seems to be the next best alternative.

Turf and Ornamentals Research—1970, Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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BENTGRASSES

Robert W. Miller
Department of Agronomy

Ohio Agricultural Research and Development Center

The bentgrasses are well adapted to cool humid regions and are among the most
tolerant turfgrasses to low temperature injury. Bentgrasses require abundant mois-
ture from rain or irrigation. High temperature is the chief .limiting factor in pro-
ducing good bentgrass turf. In recent years, bentgrass adaptation has extended far-
ther south as a result of improved management practices to reduce high temperature
effects.

The performance of a bentgrass variety varies greatly from location to location
within its area of adaptation. Many times one turfgrass manager produces good turf
with a particular variety while his counterpart fails. To grow top quality bentgrass,
it is necessary to select an adapted strain and adjust management practices to take
advantage of its strong points for local conditions.

Most putting greens in the cool humid regions of the United States are bentgrass.
In many cases, Poa annua soon becomes a dominant part of the turf. Bentgrass also
is used extensively for tees and fairways. High maintenance requirements limit its
use for home lawns, Bentgrasses will do well under semi-arid and arid conditions pro-
vided temperatures are not too high and ample water is available for irrigation.

Three bentgrass species are used for turf in the United States. Agrostis
palustris Huds,, creeping bentgrass, is used on golf greens and on some tees and
fairways. Agrostis tenuis Sibth., Colonial bentgrass, is used on some golf fairways,
tees, and home lawns. It is inferior to creeping bentgrass for golf greens. Agros-
tis canina L., velvet bentgrass, is used in parts of the northeastern States^ New
England, and sections of the Pacific northwest with mild weather. It is used for •
bowling greens, golf course turf, and home lawns.

Creeping bentgrass is established either from vegetative parts or from seed.
Velvet and colonial bentgrass are seeded.

The following discussion of bentgrass varieties and strains is based on obser-
vations in Ohio. Performance in other states may vary. All bentgrass varieties are
susceptible to some diseases and so disease resistance will be discussed on a rela-
tive basis.

Creeping Bentgrass Varieties
Seeded Varieties

Peimcross was developed at Pennsylvania State University. First generation
seed is harvested from the random crossing of three vegetative strains. Seed har-
vested from second and later generations may contain sufficient variation to cause
patches in the turf. Penncross is a good creeper, has a vigorous growth rate, is
dark green in color, but has a tendency to thatch unless mechanical thinning is prac-
tical. It is more resistant to diseases than most bentgrasses. Penncross does best
under high fertility and has performed well in Ohio studies.

Seaside seed contains sufficient variability to cause the turf to appear as a
mass of patches. The turf quality of Seaside is lower than most creeping bentgrass.
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It produces numerous stolons, has a vigorous creeping habit, and is below average in
disease resistance. Seaside has a tendency to grain but does not thatch greatly
compared to other creeping bentgrasses,

Vegetatively Propagated Varieties

Cohansey (C-7) has been one of the outstanding varieties in Ohio tests. It is
light green, not particularly susceptible to disease, and has excellent regrowth.
It is adapted to a wider range of climatic conditions than many bentgrasses and is
more tolerant of hot weather than most other varieties. Cohansey does best under
high fertility levels. Grain, thatch, and swirl are not major maintenance problems.

Toronto (C-15) is aggressive, dark green, fine textured, and has good regrowth.
It has performed as well as Cohansey in northern Ohio. Growth is best during cool
weather and thatch, grain and swirl are not excessive. Performance is best under a
good fertility level. Disease resistance is good compared to other bentgrass varie-
ties .

Arlington (C-l) was selected at Arlington, Va., by the U. S. Golf Association
Greens Section and the Crop Research Division, USDA. Arlington is tolerant to lower
levels of fertility than most creeping bentgrasses; at higher levels of nitrogen, it
has a more upright growth habit and swirls less. It is light blue-green in color,
has good disease resistance, and does not thatch excessively if mowed at 3/16 to 1/4
inch. However, it has not performed well in Ohio studies.

Old Orchard (C-52) was selected in Wisconsin. This variety is light blue-green
in color, has good regrowth, and does not thatch, grain, or swirl excessively. It
does not grow well during hot weather and is average in disease resistance. A good
fertility program is necessary for good growth. It has proved inferior to Cohansey,
Penncross, and Toronto in Ohio studies.

Congressional (c-19), a selection from Maryland, is dark green in color, has
excellent regrowth, is average in disease tolerance, and does not have a tendency
to grain, thatch, or swirl. Growth is good in hot weather if enough water is sup-
plied. Performance is best under high fertility. In Ohio studies, Congressional
has been inferior to Penncross, Cohansey, and Toronto,

Evansville is a dark green variety selected in Indiana. Performance ratings
in Ohio studies have been about the same as for Washington, Congressional, and Arling-
ton. Disease resistance is good. Thatch buildup is rapid unless mechanical thinning,
aeration, and topdressing are frequent.

Pennpar was released by the Pennsylvania Agricultural Experiment Station. It
is dark green, has good disease resistance, is medium textured, and does not have a
vigorous growth rate. Thatch buildup is not a problem if good management practices
are followed. Quality ratings have been high in Ohio studies.

Nimisila, an Ohio selection, is vigorous, dark green, has excellent regrowth,
but is susceptible to brown patch. Although it has performed well on several golf
courses in Ohio, it has not rated high in test plot studies at Wooster and Columbus.
It produces a good putting surface and does not have a tendency to thatch or grain.

Washington (c-50) f a joint release of the U. S. Golf Association Greens Section
and USDA, is light green in color during the growing season but turns a dark blue-
green or purple in early fall. It is tolerant to hot weather but remains dormant
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longer during cool weather than most other creeping bentgrasses. Although many in-
vestigators have reported good texture, coarseness has been observed in Ohio studies.
It is relatively free from thatch, grain, and swirl. Dollar spot may become a prob-
lem unless a good preventive fungicidal program is followed. Quality ratings have
been low in Ohio studies.

Perznlu, Collins, and Metropolitan (C-51) have not been extensively studied in
Ohio. Twin Orchards, an experimental selection, has performed well in limited studies,

One factor used to evaluate the performance of a cultivar is the invasion of
Poa annua. Table 1 illustrates the increase of Poa annua invasions from 1965 to
1968 in a study at Wooster. Table 2 rates color and texture.

Colonial Bentgrass Varieties

Astoria originated in Oregon. It has a weak creeping habit because stolons
are short and slow growing. The color is light green and foliage may be soft and
succulent under high fertility. Best quality turf is obtained under a medium fer-
tility level. Thatch is not a problem with this variety. Some variation in seed
is found resulting in patchy turf. It has not performed well in Ohio under close
mowing.

Highland, released by the Oregon Agricultural Experiment Station in 1934, has
a weak creeping habit but is superior to Astoria in this respect. It is slow to
heal and like Astoria does not perform well under close mowing. Some variation in
seed is common. Highland is bluish-green and has an upright growth characteristic.

TABLE 1.--Percentage of Annual Bluegrass (Poa annua) in Bentgrass Varieties,
Average of 1/4 and 1/2 Inch Heights of Cut.

Variety Date of Rating

Evans vi lie
Toronto
Cohansey
Congressional
lagreen 5-60
lagreen 8-60
Springfield
Pennpar
Exeter
Penncross
Astoria
Seaside
Highland
Nimisila
Washington
Twin Orchard
Mixture (25% Highland,

75% Men" on
Mixture (Highland, Astoria

Penncross, Seaside)

10/22/65

14
1
4
3
7
4
1
2
7
3
6
2

11
13
5
5
0

4

5/9/67

19
5
5
18
6
48
5
5
49
6
46
12
31
59
6
6
16

11

5/15/68

28
16
20
41
38
64
30
29
60
14
84
30
52
71
45
32
56

36
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Exeter was developed by the Rhode Island Agricultural Experiment Station. It
has good disease resistance, is bright green in color, and does not have a tendency
to thatch. In Ohio studies, performance has been inferior to Astoria and Highland.

Holfior was introduced from the Netherlands. It is dark green in color, has an
upright growth habit and a moderate rate of spread. It has been rated about equal
to Exeter in Ohio studies.

Velvet Bentgrass Varieties

Kingstown is the only velvet bentgrass variety presently included in Ohio stud-
ies. Data collected are not sufficient to rate it. Other varieties are Piper,
Raritan, and Kemwood.

TABLE 2.—Texture (Blade Width) and Color of Bentgrass Varieties Seeded at
Wooster in Autumn 1964.

Variety
Texture
10/9/65

Spring
Color
5/9/67

Autumn Color
(Average of 3 Ratings,

1965-1967H

Evansville 2
Toronto 6
Cohansey 5
Congressional 5
lagreen 5-60 3
lagreen 8-60 4
Springfield 1
Pennpar 5
Exeter 4
Penncross 5
Astoria 6
Seaside 5
Highland 3
Nimisila 5
Washington 8
Twin Orchard 7
Mixture, (25% Highland bentgrass,

75% Merion bluegrass) 9
Mixture, (Highland, Astoria, 6

Penncross, Seaside)

4
4
7
2
2
3
2
5
9
4
6
4
6
7
3
3

8
4

3
6
9
4
1
7
2
5
6
5
6
5
5
6
3
5

4
5

**

*Texture 1 = finest to 9 = most coarse.
tAutumn ratings taken 10/19/65, 11/23/66, 8/14/67. 1 = darkest green to 9 =

lightest green.
**Data from the 9/14/67 rating only. On 10/19/65 and 11/23/66, lagreen 560 had

a distinct purple cast.

Turf and Ornamentals Research—1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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WEED CONTROL IN TURF

Robert W. Miller and Edward W. Stroube
Department of Agronomy

Ohio Agricultural Research and Development Center

Producing a dense healthy stand of grass is the best method of controlling many
weeds in turf. This requires the use of an adapted species of grass, adequate ferti-
lization, proper mowing practices, good watering practices and insect and disease
control.

The best cared for turf is sometimes invaded by weeds. To have a completely
weed-free turf it may be necessary to use herbicides which kill or reduce plant growth,
Unless good cultural practices are used to produce a healthy stand, weeds will soon
re-infest the grass after it has been treated with a weed control chemical.

Herbicides are manufactured in a number of forms. Granules are designed for dry
application. Wettable powders and liquids are designed to be mixed with water and
applied as a spray. The label on the herbicide container gives directions for mix-
ing and applying various formulations.

Many types of commercial equipment are available for applying turf herbicides.
It is important to get uniform distribution of the correct amounts. One of the best
sprayers for home use is the hand-operated, compressed-air sprayer with a capacity
of 1 to 3 gal.

The simplest way to apply the desired amount of sprayed material is to add the
amount required for a specific area to a relatively large quantity of water (1 gal.
per 200 to 300 sq. ft.). Then the measured lawn area should be covered repeatedly
until all of the solution is used. It is best to go crosswise to the previous spray
pattern each time.

Hand-operated push-type spreaders are satisfactory for applying granular herbi-
cides. The calibration directions furnished with the spreader or the directions on
the herbicide label should be followed. The setting with one of the smallest open-
ings is often required for applying granular herbicides. To be sure the setting is
correct, apply a given amount of granules to a small measured area before treating
the entire lawn.

Lawn herbicides are relatively safe but must be handled with respect. Keep them
away from children and out of eyes and food. Avoid drift while spraying. Always
read directions and precautions on the label and follow them carefully.

Seedling Turf

Topsoil contains an abundance of weed seed and cultivation to prepare a seedbed
brings them to the surface. Under favorable conditions they germinate and grow. Un-
less the soil has been sterilized or otherwise treated, weeds are usually plentiful
in new turfgrass seedings. Fortunately, many of these weeds are controlled by close
mowing or die because they are annuals. Others such as yellow nutsedge and quackgrass
are virtually impossible to kill after they are established in turf.

The use of good cultural practices in seedbed preparation and seeding operation
will avoid many weed problems. Careful inspection before purchasing topsoil may re-
veal quackgrass rhizomes, nutsedge tubers, and other undesirable materials.
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Some of the most troublesome weeds are found in poor quality grass seed. Bent-
grass, although usually not classified as a weed, is a very serious problem in blue-
grass turf. It may be listed as "other crop" on the bluegrass seed tag. If bluegrass
containing 0.1 percent bentgrass is purchased and seeded at the rate of 2 Ib. per 1000
sq. f t . , 15 bentgrass seed will be sown per sq. ft.

An attempt to economize when purchasing seed is likely to result in added expense
later. Carefully check the seed tag and determine the kind and amount of other crop
and weeds. Tall fescue, Poa annua, bentgrass, and other unwanted grasses and weeds
may be present.

Make sure the species or variety is well adapted to local conditions. Otherwise
it cannot successfully compete with weeds.

Prepare a good seedbed. Remove all stones and other debris from the top 6 inches
of soil. Work corrective fertilizer and lime into the rootzone if soil tests indicate
a need. Then apply a starter fertilizer and work it into the top 2 inches by raking.
Firming the surface with a light roller will complete the job. If the seedbed is pre-
pared this way, more weeds are likely to germinate but conditions will favor grass
more than weeds. The end result will be a stronger turf with fewer weeds.

Undesirable Grasses

Annual grassy weeds such as crabgrass, foxtail, barnyardgrass, and goosegrass
can be avoided by seeding in late summer rather than spring. The grass will germi-
nate much quicker and form good turf to compete with weeds. If a spring seeding is
desired, application of siduron (Tupersan) will help to control annual grasses. Other
pre-emergence herbicides for annual grass control may injure or kill the desirable
seeded grass.

In established turf, pre-emergence herbicides should be applied before crabgrass
germinates--before April 1 in southern Ohio and before April 15 in northern Ohio.

Many unwanted perennial grasses and other weeds are seeded in turfgrasses by
using contaminated straw or other mulches. It makes little sense to carefully prepare
a seedbed, purchase good seed, and then apply a mulch containing unwanted seed in the
last step of the operation.

After a good seeding operation is completed, a sound watering program is essen-
tial. Sprinkle the new seeding lightly twice a day, somtimes more often, depending
on how hot the weather is and how often it rains.

Herbicides to control broadleaf weeds may be safely applied after new turf has
been mowed twice if directions on the label are read and followed.

The two most effective and widely used post-emergence herbicides for established
turf are DMA (disodium methylarsonate) and AMA (octyl-dodecyl ammonium methylarsenate).
Kentucky bluegrass may be slightly discolored by these materials but no serious injury
should result if used at the recommended rates. Several experimental organic arseni-
cals have given results equal to DMA and AMA.

Perennial Grasses

Most lawn grasses are perennials but several perennial grasses are objectionable
in lawns. Nimblewill is a summer grass quite troublesome in central and southern Ohio.
Brown and dead appearing from October through April, spots of this grass give a bare
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appearance to the lawn in the fall, winter, and spring. In summer it is much like
bentgrass.

Soils free from undesirable perennial grasses and other troublesome weeds can-
not always be chosen for establishing turfgrasses. Eradication programs for such
weeds as quackgrass and yellow nutsedge are expensive and not always successful. In
lawns with sparse infestations or scattered clumps, the best solution is to remove
each clump with a spade and replace it with a similar amount of desirable sod taken
from a less noticeable place in the lawn. An alternative procedure is to fill the
dugout area with soil and then seed a desired turf species. In more heavily infested
lawns, where removal of the clumps is not practical or where the undesirable perennial
grass is not in definite clumps (usually the case with quackgrass), it is usually
necessary to sterilize the soil to achieve reasonable results.

Methyl bromide, a soil fumigant, is also a deadly gas. Special application equip-
ment including a gas-tight cover is required. Grasses can be seeded about 48 hours
after the cover is removed.

SMDC (Vapam) is another soil fumigant. It has not given as complete kill as
methyl bromide. It is applied as a liquid and watered into the soil. Some cover is
suggested but it need not be gas-tight. Wait about 3 weeks before seeding.

Other materials used for soil fumigation are calcium cyanamid, chloropicrin and
Mylone.

Soil fumigants should not be used under trees or close to shrubs. These chemicals
destroy vegetation, seed, nematodes, disease organisms, and other microorganisms,
desirable as well as undesirable. Cultivation is suggested before application. The
effective depth depends upon the chemical used and condition of the soil. In some
cases, severe disease problems have been reported in turfgrass areas established after
treating the soil with a fumigant.

Other chemicals may be used as soil fumigants or to kill grasses before re-estab-
lishing turf*

Amitrol-T is applied with a sprayer. The kill of vegetation is relatively slow.
Some deep-rooted perennial grasses and bentgrass escape when one application is used.
Seeding of Kentucky bluegrass is successful 1 week after treatment.

Dalapon is a wettable powder. Two or more applications are sometimes necessary.
The kill is slow and a waiting period of 4 to 6 weeks before seeding is advisable.

Amitrol-T plus dalapon has given more complete kill than either one used alone.
Excellent results have been obtained when used before cultivation A waiting period
of 4 to 6 weeks before seeding is advisable.

Regardless of the chemical used, the operation should be timed so that seeding
can be done between August 15 and September 15. The use of a tiller after treatment
is recommended for best'results.
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The following procedure is suggested:

July 1

1. Water if needed so grass will be actively growing.

2. Allow grass to grow to a height of 3 to 4 inches.

3. Take soil test.

July 15

Spray to the point of run-off with:

1 Ib. of Dalapon in 5 gal. of water
OR

2 1/2 cups (20 fluid oz.) of Amitrol-T in 5 gal. of water
OR

1 Ib. of Dalapon + 2 1/2 cups (20 fluid oz.) of Amitrol-T in 5 gal.
of water. (This is the preferred treatment.)

July 30

Repeat above treatment.

August 15 to Sept. 15

1. Apply fertilizer and lime according to soil test recommendations.

2. Till soil to a depth of 3 to 6 inches.

3. Remove all stones and other debris.

4. Apply an application of starter fertilizer to the soil surface.

5. Smooth seedbed by hand raking.

6. Seed or sod.

7. If seeded, rake seed lightly into the soil and mulch with weed-free
straw or sphagnum peat.

8. Roll with a light roller,

9. Keep moist until established.

Broadleaf Weeds

Silvex, 2,4-D, 2,4,5-T, MCPP, and dicamba (Banvel) are the chemicals most com-
monly used to control broadleaf weeds in turf. They are available either alone or
in various combinations. When spraying, use the amine and not the'ester formulation,
Esters are more volatile and more likely to injure nearby plants.
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All 2,4~D lawn products do not contain the same quantity of 2,4-D per unit of
concentrate. Follow directions on the label. A standard lawn solution is 1 table-*
spoon of 4 Ib. per gal. amine formulation in 1 gal. of water. Wet the weeds to a
point of run-off. On large bluegrass or fescue lawns, use 1 Ib. of 2,4-D per acre
in enough water to cover the area. Use 1/2 Ib. per acre on lawns containing bent-
grass .

Mixtures of 2,4-D and fertilizer are available for use on lawns. Granular forms
of 2,4-D on inert carriers are also available. These do a good job when properly used.

Sprays may be more effective than dry materials on stubborn weeds. Formulations
for spraying are generally less expensive than those for spreader application. Sha-
ker cans or Mcanes!f containing 2,4-D are convenient for spot treatment of weeds missed
by the general treatment. Wax bars containing 2,4-D are effective on some of the more
susceptible broadleaf weeds.

2,4-D will not kill some broadleaf weeds commonly found in lawns. Ground ivy,
common chickweed, meadow chickweed, mouse-ear chickweed, white clover, wood sorrel,
and yarrow all appear to be more sensitive to silvex than to 2,4-D. Silvex is sug-
gested for trial on any broadleaf weed not killed with a careful application of 2,4-D.
Silvex and 2,4-D are ineffective on grass weeds.

Use the rate suggested on the label. For large areas, use 1.5 Ib. of silvex
per acre in enough water to cover the foliage. Repeat applications will likely be
needed on some stubborn weeds. This rate will not harm bluegrass but may seriously
injure bentgrass.

Do not use a sprayer used for weed killers for other spraying. If the sprayer
must be used for other purposes, clean it thoroughly with strong ammonia or trisodium
phosphate solution (2/3 oz. to 1 gal.). When silvex has been used, rinse the sprayer
with diesel fuel or kerosene before using the cleaning solution. (Caution: diesel
fuel and kerosene can be explosive .)

Dicamba has given good control of knotweed and red sorrel as well as weeds nor-
mally controlled by 2,4-D in tests at the Ohio Agricultural Research and Development
Center. It is available in a mixture with 2,4-D and fertilizer. Since there is dan-
ger of it harming shrubs and trees, extreme precautions should be taken. Do 120t apply
dicamba above the roots of any shrub or tree.

MCPP will control most weeds commonly controlled by 2,4-D and silvex but has a
greater margin of safety on the bentgrasses than 2,4-D or silvex. Dicamba can also
be used on bentgrass.

One weed is seldom present alone in turf. Usually several weeds, not always con-
trolled by one herbicide, cause the problem. In this case, combinations of herbicides
are best. Materials containing 2,4~D and silvex, 2,4-D and 2,4,5-T, 2,4-D and di-
camba, and other combinations are available.

Turf and Ornamentals Research--1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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EVALUATION OF FIVE CHEMICALS FOR CONTROL OF
STRIPE AND FLAG SMUT IN KENTUCKY BLUEGRASS TURF

R. R. Muse
Department of Plant Pathology

Ohio Agricultural Research and Development Center

Stripe smut [Ustilago striiformis (Westend.) Niessl; and flag smut [Urocystis
agropyri (Preuss) SchrotJ have become serious disease problems in many leading Ken-
tucky bluegrass (Poa pratensis L.) varieties and occasionally in creeping bentgrass
and ryegrasses. The increased use of the highly susceptible variety Merion has fo-
cused much attention on the prevalence and severity of these disease problems in
home lawns, recreational areas, and commercial sod production. Other bluegrasses,
such as Newport, Windsor, Cougar, and Prato, are also susceptible.

The symptoms produced by these two diseases are quite similar. Infected turf-
grass plants usually have slow vegetative growth. Yellow-green streaks develop on
the leaves and as the disease progresses, these streaks become gray in color (Fig.l).
Eventually, the cuticle and epidermal cells covering the streaks rupture, exposing
the black spore masses of the fungus and giving the leaves a shredded appearance.
Microscopically, Ustilago striiformis produces a one-celled chlamydospore (Fig* 2),
whereas Urocystis agropyri produces a multicellular spore ball (Fig* 3). As the
turfgrass becomes older, the smut diseases become more severe, often reaching epi-
demic proportions. In addition, there is the occurrence of reduced turf density,
increased incidence of broadleafed weeds, and crabgrass invasion. Temperatures in
the 50-60° F. range are conducive to disease development. Symptom expression is
therefore more apparent in late spring and early fall. If temperatures are in the
85-90° F. range, plants usually do not show disease symptoms.

So far, neither turf management practices nor protectant fungicides have been
totally successful in suppressing the smut disease. The purpose of this study was
to determine the efficacy of various standard and experimental fungicides for reduc-
tion of stripe and flag smut.

Materials Tested

Fungicide Rate < Chemical Name

Benlate 4 & 6 50% 1 -(butylcarbamoyl)-2-benzimidazole carbamic
acid, methyl ester

Demosan 4 & 6 65% 1 94»dichloro~295-dimethoxybenzene

Mertect 4 & 6 60% 2-(4-thiazoly) benzimidazole

Terrachlor 4 & 6 75% pentachloronitrobenzene

Upjohn 8343 4 & 6

* Ounces of active ingredient per 1000 sq. ft. of turf per application.
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Methods

Tests were conducted on naturally infected Merion Kentucky bluegrass plots at
the Ohio Agricultural Research and Development Center. The grass was clipped at a
height of 1 1/2 in. and maintained at moderate fertility. Each fungicide was mixed
with water and applied to the turf as a drench at the rate of 70 gal. per 1000 sq.
ft. per application.

A randomized block design with three replications of each treatment was used.
Four applications were made in spring 1969--May 12, 21, 25, and June 12. Three ad-
ditional applications were made in the fall--0ct. 11, 21, and 27. Disease ratings
were taken Sept. 11, 1969, and May 15, 1970. A sample of 100 leaves was collected
at random from each plot for determination of the amount of smut infection. The
proportions of flag and stripe smut in infected blades collected May 15, 1970, were
also determined by microscopic examination. An analysis of variance and Duncan's
multiple range test were computed from the ratings.

Results

The data presented in Table 1 show that all of the treatments gave some control
of flag and stripe smut diseases of Merion Kentucky bluegrass after the spring appli-
cations. The most significant reductions were achieved with Benlate (4 and 6 oz.),

TABLE 1.--Fungicide Treatments, Rate, and Comparative Effectiveness Against
Stripe and Flag Smut.

Average No. Smutted Leaves^
Funqicide Rate Sept. 11, 1969 May 15, 1970

Benlate

Benlate

Mertect

Terrachlor

Demos an

Demos an

Upjohn 8343

Terrachlor

Mertect

Upjohn 8343

Control

6

4

6

6

6

4

8

4

4

4

4.6 a

7.6 ab

8.0 abc

8.6 abc

9.0 abed

10.3 bcde

13.6 def

13.6 defg

13.6 defg

19.0 h

32.6 i

0.0 a

0.3 a

7.3 be

4.6 b

11.6 de

13.0 ef

23.6 g

9.3 cd

13.6 ef

21.6 g

43.0 h

*0unces of active ingredient per 1000 sq. ft. of turf per application,
"tyfean of three replications. Groupings based on Duncan's multiple range test

(5% level). Any two means not followed by same letter are significantly different.
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Mertect (6 oz.), Terrachlor (6 oz.) and Demosan (6 oz.). Mertect, however, was
slightly phytotoxic at the 6 oz. dosage. With additional fall applications, Benlate
(4 and 6 oz.) and Terrachlor (6 oz.) continued to reduce the number of smutted leaves
per plot. The remaining materials showed little change in the amount of infection
despite additional fall applications.

From the data on the proportions of infected flag and stripe smut leaves in
Table 2, it appears that there was an equal distribution of the two smuts over the
test plots. No fungicide appeared to have more effect on one smut than the other
except Mertect at 6 oz., which affected stripe smut, and Terrachlor at 6 oz., which
affected flag smut.

Discussion

Of the treatments employed, the systemic fungicide Benlate provided the most
effective control of stripe and flag smut. Its performance increased with three
additional fall applications. Therefore, fall applications of the chemical may pre-
vent spring build-up of flag and stripe smuts in turfgrass plants. With the intro-
duction of some of the newer systemic fungicides, control of these smut diseases
appears promising. The use of systemic fungicide drenches in combination with other
control practices, such as seed treatment, sanitation, and the planting of resistant
varieties, may relegate the smut diseases to minor importance.

TABLE 2.--Proportions of Stripe and Flag Smut in Infected Leaves Collected
May 15, 1970.

Fungicide Rate Stripe Smut
Infected Leaves

Flag Smut Total

Benlate

Benlate

Demosan

Demosan

Upjohn 8343

Upjohn 8343

Mertect

Mertect

Terrachlor

Terrachlor

Control

4

6

4

6

4

6

4

6

4

6

1

0

22

19

36

30

16

4

18

10

60

0

0

17

16

29

41

25

18

10

4

69

1

0

39

35

65

71

41

22

28

14

129
*0unces of active ingredient per 1000 sq. ft. of turf per application.

Turf and Ornamentals Research--1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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Methods

The test area in Wooster contained a blend of 85% Kenblue Kentucky bluegrass
and 15% Merion Kentucky bluegrass. The grass was maintained at moderate fertility
and a mowing height of 1 3/4 in.

A randomized block design with three replications of each treatment was used.
Individual plots measured 6 x 8 ft. The fungicides were applied with a 15 gal. ca-
pacity Spartan sprayer in the equivalent of 5 gal. of water per 1000 sq. ft. The
sprayer was equipped with a mobile boom delivering approximately 30 psi at each noz-
zle.

TABLE 1,--Relative Efficiencies of Five Fungicides in the Control of Melting-
out of Kentucky Bluegrass

Treatment

Daconil 2787 6

Bromosan

Manzate D

Acti-dione TGF

Daconil 2787 G

Daconil 2787 G

Bromosan

Acti-dione TGF

Manzate D

Acti-dione TGF

Bay 78175

Bromosan

Bay 78175

Manzate D

Control

Rate*

3

4

3

0.02

8

1

10

0.04

8

0.01

0.72

1

0.40

1

Percent Infected*
Leaves per Plot

32.6 a

35.3 ab

40.0 abc

41.3 be

56.6 d

57.3 de

58.6 def

60.0 defg

63.0 defgh

63.0 defghi

69.0 hij

69.6 hij

71.3 jk

74.0 jkl

81.3 1

Ounces of active ingredient per 1000 sq. ft. of turf per application,
"fylean of three applications. Groupings based on Duncan's multiple range test

(5% level). Any two means not followed by same letter are significantly different,
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Fungicide applications were made May 4, May 12, and May 19, 1970. However,
only one application was made with Acti-dione TGF at 0.04 oz., Bromosan at 10 oz.,
Daconil 2787 G at 8 oz., and Manzate D at 8 oz. Ratings were made June 4. Three
samples of 100 leaves each were collected at random from each plot for determina-
tion of the percent infection. An analysis of variance and Duncan's multiple range
test were computed from the ratings.

Results and Discussion

All fungicides except Manzate at 1 oz. provided some control of melting-out in
Kentucky bluegrass (Table 1). The experimental data indicate, however, that highly
significant disease control was achieved with three applications of Daconil 2787 G
(3 oz.), Bromosan (4 oz.), Manzate D (3 oz.)> and Acti-dione TGF (0.02 oz.)- Single
high dosage applications of these materials were less effective than three applica-
tions at lower rates. This indicates that residual properties of these chemicals do
not allow for more than a 14-day interval between spray applications if significant
disease control is to be achieved.

Therefore, to control Helminthosporium diseases, fungicide applications should
begin in early spring and continue at 7 to 14 day intervals until warm weather ar-
rives. Along with an effective fungicide program, certain cultural practices will
help control Helminthosporium diseases. Mowing at 1 1/2 in. or higher will reduce
melting-out of Kentucky bluegrass. Opening the areas around plant crowns with a
vertical mower or by hand raking can aid in the recovery of diseased stands.

Turf and Ornamentals Research--1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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SNOW MOLD DISEASES ON BENTGRASSES

R. R. Muse
Department of Plant Pathology

Ohio Agricultural Research and Development Center

Snow mold fungi attack a large number of turf and cereal grasses. On golf
courses they do their greatest damage on putting greens, but also occur on fairways
and tees. Sometimes the injury is only superficial, affecting merely the top
leaves of the turf. In this case recovery is rapid. At other times the grass is
completely destroyed, leaving bad scars requiring months for recovery. Injury is
usually more severe in poorly drained pockets or ravines having a deep snow cover-
ing rather than in high areas.

Snow molds first appear as thick, cottony growths of mycelium covering patches
of turf, usually conspicuous after the first spring thaw. As the grass dies, irregu
lar patches of grayish dead turf become apparent (Fig. 1). These patches vary from
an inch to several feet across (Fig. 2).

The two most common snow molds are Typhula blight (snow scald, winter scald)
and Fusarium patch (pink snow mold). The unique characteristic that distinquishes
Typhula blight (Typhula itoana Imai; from Fusarium patch (Fusarium nivale (Fr.)
Snyder and Hansen) is the appearance of hard fungus resting bodies called sclerotia.
The sclerotia produced by the Typhula fungus become embedded in the leaves and crown
of diseased plants (Fig. 3). In Fusarium patch, the brown, leaf-embedded sclerotia
are absent and only pink mycelial growth is produced by the organism.

Although snow molds are generally diseases of late fall, winter, or early sprinj
they may occur anytime if optimum environmental conditions exist. Infection and dis-
ease development readily occur during periods of high humidity and air temperatures
of 32-45° F. These conditions exist when the turf is kept moist by melting snow, fog
or frequent rains. Snow falling on unfrozen ground is also quite conducive to dis-
ease development.

A wide variation in resistance to snow mold diseases exists among the bentgrass
varieties. During the past winter, temperatures and precipitation were ideal for
snow mold infection on bentgrass plots at the Ohio Agricultural Research and Develop-
ment Center. The prevalent snow mold was identified as Typhula itoana* Visual
ratings were taken on the tolerance of 18 bentgrass varieties to Typhula blight
March 15, 1970.

The data in Table 1 indicate that Evansville, Cohansey C-7 and Springfield were
the most susceptible varieties. lagreen 8-60, Penn State 4(42)3, and Congressional
C-19 were the least susceptible. It was observed in all but two instances (Evans-
ville and Springfield) that those varieties under lower cutting height management
were more tolerant to Typhula snow mold than those grown under higher cutting heights
It is possible that longer turfgrass creates a better environment for disease develop
ment.

These differences in tolerance and spring recovery among the grasses should be
considered when selecting varieties for use in areas where snow molds occur annually.
Management practices which reduce the formation of thatch will help reduce the se-
verity of snow molds.
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THE IMPORTANCE OF SOIL TESTING

Fred K. Buscher
Area Extension Agent, Horticulture
Ohio Cooperative Extension Service

The soil test is an important measure of the soil!s ability to supply nutrient
elements needed for good plant growth. The test also tells how much lime (calcium)
is needed to establish the most desirable soil pH for the crops to be grown. The
Cooperative Extension Service of the Ohio State University operates a soil testing
laboratory. Soil samples submitted by Ohioans are analyzed for a nominal fee and
fertility recommendations are based on the soil test.

why Test? Soils constantly undergo change. Plant nutrient elements in the soil
change as a result of removal by the growing or harvested crop, leaching, erosion,
or they become more available by adding fertilizer, manure, or compost. The soil
test reveals the current fertility status and provides the information necessary to
maintain optimum fertility conditions.

Many plants grow well over a wide range of soil pH when other growing conditions
are good. Some plants, however, grow best within a narrow range of pH. The only way
to determine whether the soil is acid, neutral, or alkaline (pH) is by soil test.

Most turf grasses, flowers, ornamental shrubs, and vegetables grow best in
slightly acid soils of pH 6.1 to 6.9. Some plants require an acid soil to grow
best. These include rhododendron, azalea, pieris, mountain laurel, and some wild
flowers.

The availability of most nutrient elements is best at a pH of about 6.5. When
the pH rises above this range, trace elements such as iron, manganese, copper, and
zinc become less available.

Tools to Use: A soil sample should be taken with a soil probe to obtain a
core or an auger and collected in a clean pail or box. These tools help obtain
equal amounts of soil to a definite depth at the sampling site. A spade, knife, or
trowel can also be used to take thin slices or sections of soil from the garden or
lawn.

Soil Sampling Techniques

1. Remove the top debris, residue, or turf thatch from the soil before
taking the sample,

2. Sample gardens, shrubs, and flower beds 6 to 8 inches.
3. Sample turf areas to a 3-inch depth.
4. Sample a row crop field or garden between the rows to avoid fertilizer

bands.
5. Sample when soils are suitable for spading or plowing.
6. Sample light, dark-colored, limed, and unlimed areas separately.

Take a Composite Sample: Only a small amount of soil is required in each
test. Therefore, collecting a soil sample which represents the area is important
so the test and recommendations are reliable for the entire area.
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A composite soil sample is made up of several soil cores or slices. Lawns,
gardens, flower and shrub borders should be sampled 'separately, A good representa-
tive sample should contain 10 to 15 cores (more if the area was recently limed or
fertilized). Each core or slice should be taken to the same depth or of the same
volume at each site. Sample at random in a zig-zag pattern over the area and com-
bine in a bucket. Separate composite samples should be taken from areas with dis-
tinctly different soil types as sand or clay, color, or drainage.

Handling Soil Samples

1. Break up lumps and dry at room temperature. Don't use artificial heat.
2. When dry, mix well and crush granules to the size of wheat grains or

smaller. Do not pulverize.
3. Take 1 pint from the composite sample and place in a clean paper bag

or container. Identify each sample with a label or number.
4. Take the sample and pay the fee at any county office of the Cooperative

Extension Service, Extension personnel will complete a Soil Information
Sheet and package and mail your sample in a special coded bag to the Soil
Testing Laboratory at the Ohio State University.

5* Soil test results with lime and fertilizer recommendations will be mailed
in 10 to 14 days.

6, Home lawn and vegetable garden soil tests mailer kits are available by
mail. Send check for $2.00 for each mailer kit and return address to:
O.S.U. Soil Test Service, 103 Townshend Hall, 1885 Neil Ave. , Columbus,
Ohio 43210. The sample will be analyzed and recommendations for ferti-
lizer and lime applications will be returned.

When to Test

1. A soil test once every 3 years is adequate. Sample more often if a closer
check on soil fertility levels is wanted.

2. It is not necessary to wait until just prior to planting to have soil
tested. Soil samples can be collected and tested anytime soil conditions
are suitable.

3. Avoid submitting soil test in March or April if possible as these are
peak months for the laboratory and results and recommendations may be
delayed.

Tests Available

Turf and Garden Test ($2.00/sample): Soil pH, lime deficiency, available phosphorus,
exchangeable potassium, and soluble salts.

Greenhouse Test ($3.00/sample): Soil pH, lime deficiency, available phosphorus, ex-
changeable potassium and calcium, nitrates, and soluble salts.

Standard Test ($1.60/sample): Soil pH, lime test index, lime deficiency, available
phosphorus, and exchangeable potassium.

Standard Test plus Bases ($3.00/sample): Soil pH, lime test index, lime deficiency,
available phosphorus, exchangeable potassium, calcium and magnesium, Ca:Mg ratio,
cation exchange capacity, and percent base saturation.

Turf and Ornamentals Research—1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.



FOLIAR ANALYSIS OF TREES AND SHRUBS

Elton M. Smith
Extension Specialist, Landscape Horticulture

The Ohio State University

The Department of Horticulture at The Ohio State University is offering a lim-
ited leaf analysis service to Ohio arborists, landscapers, and nurserymen in 1970.
The service is limited to diagnosing trees and shrubs with off-color foliage sus-
pected of being mineral deficient. A written report will be returned to the sender
based on research conducted to the present time. The value of the service will be
confirmation of suspected deficiencies caused by nitrogen, phosphorus, potassium,
calcium, magnesium, manganese, iron, boron, copper, molybdenum, and zinc. In addi-
tion, the effects of sodium and aluminum on the other mineral elements are determin

The eventual goal of a complete foliar analysis service for all ornamentals wi
be speeded by the addition of information gathered by offering a limited service at
this time.

To sample properly, the following guidelines are suggested:

Time of year to collect leaf samples: Deciduous plants, June through August;
evergreen plants, Augrust through October.

Age of leaves: Deciduous and broadleaf evergreens- select the most recent
fully expanded leaves of current season growth; narrowleaf evergreens - select
terminal cuttings of 2 to 3 inches.

Number of leaves: Leaves showing the nutrient disorders should be removed
from as many different plants as possible. The total number of leaves should range
from 60 if leaves are large to 100 for smaller leaves. At least 60 terminal cuttin
of narrowleaf evergreens are required.

The leaf analysis program is handled through county offices of the Cooperative
Extension Service. The Extension agent will provide the sample instruction form
and mailing envelope and will accept the $5.00 charge per sample. Request the
Sample Information Form for Fruit Crops and fill out that sheet since there is no
form for ornamentals. The information requested is extremely important in making
recommendations and for Department records.

A foliar analysis is not a substitute for a soil test. It is designed to sup-
plement soil testing as a means of determining those elements which may be deficien
•

One of the major problems facing researchers in ornamental crops is the great
number of species and cultivars grown. A significant amount of time and funds are
necessary to analyze the more than 1,000 different ornamental plants.

Within the past several years, an increasing number of research papers involvi
leaf analysis of ornamentals and trees have been published. In addition, several
graduate studies in the Department of Horticulture at The Ohio State University hav
been concluded. The author and F* K. Buscher, Area Extension Agent, have been samp
numerous deciduous and evergreen shrubs on a monthly basis for the past 2 years.
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Despite these studies, much work remains to establish not only suffiecient
levels of the 13 elements but also nutrient ranges. Nutrient ranges should be
determined as deficient, low, sufficient, high, and excess.

Since much research remains in order to make precise recommendations for all
ranges, for all elements, and for all ornamentals, it's possible to offer only a
diagnostic service at this time. Within a few years, a much more complete leaf
analysis service may be offered in Ohio.

Turf and Ornamentals Research—1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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LANDSCAPE DESIGN - THE IN AND OUT LOOK

K. W. Reisch
Department of Horticulture

Ohio Agricultural Research and Development Center

Two important aspects of residential landscapes often neglected or given only
cursory treatment are the entrances and the views from inside. Ideally, a good
landscape plan should be designed from the inside out in order to relate indoor
and outdoor living areas. Contemporary architecture includes more extensive glass
areas and views of the outside are particularly important when one considers the
many hours spent inside in this part of the country. Too much emphasis is often
placed on the view from the curb, seen by passersby but offering little enjoyment
to the residents.

Much literature on landscape design includes the old concept that the front
entrance should be featured since it is the focal point where the eye should be
attracted. However, a more valid concept is that the entrance should be inviting
and serve as a welcome to the visitor. This indicates that stereotyped entrances
with formal plants on each side do not always create the optimum effect. No two
properties should be given the same treatment since good landscape design relates to
the site, the architecture, and especially to the desires and needs of the family.

The two aspects being considered, the inside and outside views, are only two
areas of the total design. However, they can be the most effective since they are
closely related to the curb view, areas for outdoor living, and the total design of
the property for beauty and use. For example, views from inside may include gardens,
privacy screens, large plants to screen unsightly areas, and accented offscapes. An
attractive front entrance courtyard planting could screen the street and nearby houses
and thus enhance views from the inside.

Views From Inside

The owner and/or designer should study the outdoor landscape from all windows
and other glass areas. Where large glass areas are involved, this would include
observation and study from several points such as chairs, dining areas, food prepa-
ration center, recreation room, etc. The following points should be considered.

Study shade and sunlight at various times of the year. Note their
relation to views and areas within the house.

Unsightly views such as the street, overhead utility lines, etc.
should be screened.

Views of the neighbors1 houses should be screened.

Attractive offscape views should be featured when possible.

Locate childrens f outdoor play areas to be visible from the kitchen
if possible and hidden from other areas.

Consider privacy screens for views from large glass areas in sleep-
ing rooms*
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Create more attractive dining areas with appealing views through-
out the year, with color from flowers and shrubs, trees for shade,
interesting bark and branch character, bird feeders, etc.

When large glass doors are considered, coordinate indoor and out-
door views. Locate large doors away from the glare of bright sun-
light or place trees or overhead structures to provide shade. A
smooth transition between indoors and outdoors is enhanced by
plants of similar texture and form located in planters on both
sides of the entrance.

Consider the effects of shadow and line in views at varicos times
of the day.

Place features such as sculpture, specimen plants, or plants trained
in an espalier or similar fashion so they can be seen easily from
inside.

Consider night-lighting to create unique views in all seasons.

On small properties, create the impression of distance and space by
using fine textures, receding colors, or fence and plant combinations
strategically located to give an illusion of depth.

The Entrance

The concept of an enclosed or garden™type entrance planting is seen only oc-
casionally in suburbia today. It may be that stereotyped architecture and house
placement has resulted in similarly stereotyped landscape plans. The primary in-
tent of a residential landscape plan is to create an attractive setting for the
house, but it should also serve the needs and desires of the family. The sad re-
sult of most so-called landscape design in suburbia is the overworked upright,
spreader, and globe proceeding from the corners to the entrance. This provides a
setting but rarely offers a welcome to visitors.

Following are some possible approaches to designing a unique, inviting, and
attractive entrance landscape.

The entrance walk, which usually parallels the house, should be wide
enough to be in scale with the outdoors (5 ft. width minimum). The
walk should be direct. Curved or serpentine walks are usually not
desirable except where topography or structures dictate.

If a wide overhang interferes with plant growth, the walk or front
patio area could be directly adjacent to the house and under the
overhang.

The owner and/or designer should consider a garden entrance area
which could serve as an outdoor living room as well as entrance to
the house.

Before designing this area, consideration should be given to views
from inside as well as the impression on a person entering. The
entrance garden should be a pleasing transition from the drive to
the door. One technique is to place a specimen plant or feature at
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the end of the walk paralleling the house. This will direct atten-
tion to the entrance and away from distracting views.

The entry garden should relate to the surrounding topography,
architecture, driveway location, and orientation of the house.
For example, a front entrance area on the east side might in-
clude a total or partial screen from the street and a patio
which will be shaded in the afternoon. The entrance area can
be bordered by fences, raised planters, hedges, or gardens.
These features will provide attractive views from inside. Total
enclosure for privacy may not be suitable in many situations.

A small tree provides a feature in the entry area and adds shade
and vertical emphasis. Usually a small vase-shaped or multi-stemmed
tree is most effective. Examples are selected crabapple cultivars,
Washington or winter king hawthorn, serviceberry, flowering dogwood,
low growing maples, and sweetbay magnolia.

Other plantings should include evergreens for year-round color,
ground covers, flowers, and shrubs with high quality appearance
throughout the year. Some examples are cotoneaster, winged euonymus,
Japanese and American holly, star magnolia, selected viburnums, yew,
pieris, rhododendrons, azaleas, dwarf shrubs, and ground covers like
English ivy, pachysandra, euonymus, myrtle, and junipers.

Specimen plants may be used with discretion to create points of
interest within the entry garden. These might include espaliers,
topiary, contorted types, and variegated leaf forms.

There is nothing basically wrong with the formally enframed door
typical of suburban houses. However, a unique, more inviting, and
useful area can be created by the use of good design principles,
quality plants, a little imagination, and a thorough study of the
area from both indoor and outdoor viewpoints.

When planning a new landscape design or revamping an existing area, considera-
tion of these aspects will lead to more enjoyment and satisfaction for the family
and greater year-round effectiveness of the outdoor landscape.

Turf and Ornamentals Research—1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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IMPROVING THE LANDSCAPE

Fred K. Buscher
Area Extension Agent, Horticulture
Ohio Cooperative Extension Service

Landscape plantings can be improved by a number of inexpensive and easy improve-
ment programs. Unfortunately, many well-designed landscapes deteriorate in a few
years from improper pruning, failure to control plant pests and inattention to turf-
grass needs.

Pruning is one of the least understood of the landscape maintenance practices.
Most problems in pruning result from a lack of knowledge about existing methods and
their application.

The general principle in pruning most evergreen and deciduous shrubs is to cut
back to a lateral side branch. The older branches of deciduous shrubs can be thinned
or cut off at the ground level to encourage new growth from the base of the plant.
Thinning-out, the recommended method, involves cutting a branch back to a lateral
side branch or the parent stem. Growth then resumes in the parent stem or lateral
branch. Shearing the tops off plants with hedge shears to form a ball, cone, or box
is not the correct pruning method. Sheared plants lose their natural, graceful appear-
ance and take on rigid shapes which defeat the whole objective of landscape design.

The second improvement practice starts with lawn care and upgrading the existing
turf with fertilizer and limestone according to a soil analysis. The best season to
fertilize turf, if done only once, is fall. For better turf, fertilize in early fall
and mid-spring, and for best quality turf, fertilize in fall, mid-spring, and early
summer*

Spring flowering bulbs of one color mass-planted in strategic spots provide a
splash of yellow, red, or pink and can improve any landscaped area. By selection of
different varieties of daffodils, tulips, and other bulbs, 1 to 2 months of early
spring bloom is possible.

Trees improve both the environment and landscape. When carefully selected and
planted they provide shady areas and screen or accent a view or building. Trees
mature at different heights and can be selected from a wide range of height groups.
Flowering crabapples are the No. 1 choice for small flowering trees. Select only
crabapples resistant to apple scab disease as recommended by The Ohio State University
or Extension Service horticulturists.

Gardens and landscaped areas can be improved with rose plantings. Consider per-
sistent-stem, low maintenance roses with recurrent seasonal bloom like shrub roses,
in addition to hybrid teas, floribundas, and grandiflora roses. Many old rose varie-
ties have excellent foliage, highly fragrant blooms, colorful fruit, and unique growth
habits. Shrub roses are a worthy addition to any landscape.

Perennial flowers improve a landscape or shrub border with season-long bloom
and interest. Begin with peonies, iris, daylilies, phlox, and chrysanthemums for
the fall. These five, along with daffodils and tulips, are the backbone of any
flower border. All are easy to grow, hardy, and provide a succession of blooms with
few pest problems.

Ground cover plants upgrade any landscape with a touch of elegance when used as
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a foreground planting for evergreens, under trees and shrubs, along paths or steps,
and on slopes and banks. Ground cover plants may be tolerant of moist, dry, or
acid soils. Some thrive in shade and others are best in sun. There are evergreen
and deciduous types and some have attractive flowers or colorful fall leaves and
fruit.

The replacement of overgrown shrubs improves the landscape immediately. Fifteen
to 20 years is the limit one may expect his evergreens and shrubs to look their best,
unless pruned correctly, fertilized, watered, and treated for pests. Nurserymen now
offer new cultivars of evergreens, trees, shrubs, and perennial flowers with superior
attributes not available 20 years ago.

Patios, benches, light posts, planters, stone or brick steps, walks, and walls
may also improve the appearance of gardens and landscapes. Plantings accompanying
these structures, such as trees, vines, and ground covers, add to and improve the
total landscape.

Turf and Ornamentals Research—1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio September 1970.
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THE ROLE OF TREES IN THE ENVIRONMENT

K. W. Reisch and 6. E. Hull
Department of Horticulture

Ohio Agricultural Research and Development Center

Trees are considered among the most valuable environmental assets in the mod-
ern city and suburban area. They offer the aesthetic features of softening lines
of ouildings, screening unsightly areas, and modifying the harshness of concrete
and asphalt. They also improve the environment and human living conditions.

Since there is great concern about many pollutants affecting the environment,
it is important to note that trees and green plants in general serve as positive
factors in the battle against air pollution. In addition to providing shade,
trees may be compared to filters or air conditioners. Plants produce the oxygen
necessary for animal life and, as polluted air passes around leaves, it is diluted
by the oxygenated air.

Solid pollutants in the air are adsorbed on the surfaces of leaves and stems
and are washed to the ground during rainfall. Solids are also precipitated from
the air as turbulence is reduced when air passes under and through trees. Trees
are also effective in reducing noise pollution. Research results have shown a
sound reduction of 8 decibels per 100 feet of ground covered by trees.

Trees are also affected detrimentally by pollutants and the unnatural environ-
ment often found in many urban and suburban situations. The problems include in-
sufficient light and water, high velocity wind currents, excessive salt used for
ice control, temperature fluctuations, and heat radiation.

Because of increased emphasis on tree planting in cities and on streets and
highways, new species and cultivars are being selected and introduced. The need
has been accentuated with the decline and necessary removal of older trees. Unfor-
tunately, limited data on adaptability of trees to specific landscape conditions
has led to selection of types poorly suited to many sites. Consequently, the cost
of maintenance and subsequent removal is great.

Many new introductions have several attributes for use as street and park
trees. These include size or height which will not interfere with utilities;
branching which does not interfere with foot or vehicular traffic; tolerance of
unfavorable environmental conditions; resistance to pests; and a lack of unfavor-
able characteristics such as flaking bark and undesirable fruit.

Many new selections have been evaluated by producers as well as arboretums and
similar agencies. However, no program had been developed in the north central
states to make an intensive comparative evaluation of new introductions in one loca-
tion. As more miles of highways are added, the need for new cultivars will con-
tinue to increase and a non-biased, scientific evaluation of morphological charac-
teristics and ecological adaptations is essential to provide useful information to
utility companies, municipalities, public agencies, landscape architects and con-
tractors, and homeowners. Urban renewal, expansion of park development, increased
construction of recreation areas such as golf courses, and landscaping of public
and commercial buildings are additional factors indicating a need for more knowledge
of ornamental tree selections suited to these areas.





In addition to the need for evaluation of tree selections at one site, it is
important to obtain information on the ecological performance of several types in
planting sites throughout Ohio. This is essential to thorough evaluation and
knowledgeable recommendations since differences in soil, rainfall, temperature,
exposure, and the surrounding area have a marked influence on the functional and
aesthetic values of trees.

A two-phase research project to answer these needs is now underway at the
OARDC with the support of eight Ohio electric utility companies, the Ohio Chapter
of the International Shade Tree Conference, and the Ohio Nurserymen's Association.
One phase involves the planting of numerous tree species and cultivars at one
site for intensive evaluation. The other phase is an evaluation of existing
street trees at sites in Cincinnati, Cleveland, Columbus, Toledo, and Wooster.

The tree evaluation plots were established in the Secrest Arboretum at OARDC
in spring 1966, with eight each of several tree selections planted in a randomized
pattern on the site. Others have been added since that time and the collection
now includes species and cultivars as follows:

Maple (Acer), 27 species and cultivars; Hawthorn (Crataegus)f 13 species and
cultivars; Linden (Tilia), 13 species and cultivars; and 24 species and cultivars
of 12 other genera.

Detailed data are taken at the time of planting and throughout each year. This
will be continued during the study which is scheduled for at least 10 years.
Several types of data are taken, including height, trunk diameter, terminal growth,
time of bud opening and leaf drop, flower and fruit characteristics, habit and
branching character, pest problems, and leaf color in summer and autumn.

Relatively little maintenance has been used on the trees to simulate typical
landscape conditions. For example, pesticide sprays have not been used and will
not be used unless a serious insect or disease infestation occurs. The trees are
staked at the time of planting if necessary, given necessary pruning, and mulched.

The trees are evaluated twice each year by a committee composed of arborists,
nurserymen, and researchers. Furthermore, the collection provides an opportunity
for interested people to observe and make personal evaluations.

In the second part of the project, 52 tree types at 99 sites are observed
each year to determine the effects of site on rate of growth, condition of foliage,
pest problems, and other factors. It is anticipated that these case histories
will be invaluable in preparing recommendations of trees for specific sites.

Turf and Ornamentals Research--1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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FLOWERING CRABAPPLES IN THE HOME LANDSCAPE

Elton M. Smith
Extension Specialist, Landscape Horticulture

The Ohio State University

Few ornamental trees create as much beauty and pleasure in the home landscape
as flowering crabapples. A spectacular spring display of white, pink, and rosy-red
flowers equals autumnfs ornamental fruit and colorful foliage.

The flowers in bloom from early April through mid-May are either single (5 pet-
als) , semi-double (6-10 petals), or double (more than 10 petals). The double-flow-
ering types retain their flowers for a longer time than the others; however, fruiting
is usually quite sparse.

The red or yellow fruits, varying from pea size to 2 inches in diameter, per-
sist on some species or cultivars well into spring. When there is little other food
available, crabapples are eaten by robins, cedar waxwings, finches, and other birds.
The larger-fruited types offer an added bonus to the homeowner since they can be
spiced or used in jelly.

Crabapple trees vary in size at maturity from 6 to 50 feet, with the major-
ity between 15 and 25 feet. The smaller growing types are ideal for planting near
homes or on small properties.

The habit of growth ranges from weeping, spreading, columnar or vase-shape to
pyramidal. Some types have horizontal branching; however, the majority are up-
right.

Flowering crabapples grow best when located in a well-drained sunny site.
Plant slightly higher than in the nursery, particularly if the soil is predominantly
a clay loam. Thoroughly water after planting and during drought periods.

If crabapples are in reasonably fertile soil well supplied with organic mat-
ter, little fertilizer is necessary. However, if annual growth is less than 5 to
6 inches or the leaves are small or pale green, apply a lawn or garden fertilizer.
Apply 2-3 Ib. per 100 sq. ft. in a band 3 to 4 ft. wide under the ends of the
branches.

Pruning is needed to remove shoots at the base of the trunk, branches out of
place, and dead, diseased, or damaged wood.

The most harmful insects are aphids. These are easily controlled by spraying
with malathion, lindane, or one of the systemic insecticides.

Apple scab, a disease which causes mid-summer defoliation of certain types can
be prevented by spraying or planting apple-scab resistant cultivars. Cyprex or
captan will prevent this disease if applied every 10 to 14 days from the time leaves
start to open through June.

Some Recommended Species and Cultivars

The flowering crabapples mentioned below have all been found highly resistant
to apple scab over the past several years. These should be planted rather than
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susceptible types such as Eleyi and Hopa, even though both of these are outstanding
in bloom.

Malus atrosanguinea--Carmine crabapple is broader than high, maturing at 12 to
15 ft., with single, carmine flowers and sparse reddish fruit.

Malus halliana Parkmanii—Parkman crabapple, reaching 12 to 15 ft. in height,
bears double, bright pink flowers and red fruit less than 1/2 in. in diameter.

Malus hupenhensis~-rTea crabapple is vase-shape in form and matures at 15 ft.
or slightly above. The single, pink to white flowers are followed by attractive
yellow to red fruits. This species has a tendency to be alternate bearing.

Malus Liset~~The columnar Liset crabapple reaches 15 to 20 ft. and is one of
the few types with double purplish red flowers. The fruit is red and quite small.

Malus purpurea Lemoine--Lemoine crabapple matures between 20 and 25 ft. The
attractive, semi-double, carmine flowers are followed by small red fruit. This
selection is the best of the several purpurea cultivars.

Malus Red Jade—The red jade crabapple is unique in that its form is pendulous
with maximum height of about 15 ft. The abundant, bright red fruits, which resemble
cherries, are preceded by masses of single, white flowers.

Malus sargrenti—The sargent crabapple is the lowest growing of all crabapples,
reaching maturity at 6 to 8 ft., and as wide as it is tall. Sargent crabapple has
single, white flowers and small, dark red fruits which hold well into winter.
This is an excellent low growing tree for planting near small or ranch type homes.
Malus sargenti Rosea differs from the species in that it has rose-pink buds.

Malus Snowdrift--Snowdrift crabapple is an excellent choice for street tree
planting. Maturing at 20 to 25 ft., snowdrift has abundant single pink to white
flowers. The small, reddish fruits hold well into winter.

Malus Van Eseltine—Maturing at 15 to 20 ft., Van Eseltine crabapple has a
vase-shape habit of growth. The flowers are double and carmine pink to 2 inches
across. The yellow or red fruits are 1/2 to 1 in. in diameter.

Malus White Angel--The white angel crabapple has both excellent flowers and
fruit. The flowers are single and white while the long lasting, small fruits are
red. This tree is upright and spreads between 15 and 20 ft. at maturity.

Malus zuml calocarpa—The redbud crabapple has small bright red fruits. The
flowers are pink in bud and open white. Maturity is between 15 to 20 ft.

Turf and Ornamentals Research-~1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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GARDEN OF ROSES OF LEGEND AND ROMANCE

Fred K. Buscher
Area Extension Agent, Horticulture
Ohio Cooperative Extension Service

This unique 2.7 acre garden features a collection of roses of antiquity, legend,
and romance. The garden was developed through the generosity of Mrs. Samuel J. Forbes
of Mentor, Ohio. She provided funds to develop the garden in memory of her father,
the late Michael H. Horvath, one of America's best-known rosarians for more than 50
years.

Mr. Horvathfs interest in plants developed during his childhood in Hungary.
Born in 1871, Mr. Horvath completed his college training and post-graduate study at
the University of Vienna.

After migrating to the U. S. at the age of 19, he was apprentice to a landscape
architect and worked at a nursery and greenhouse on Long Island. He began hybridi-
zing roses at the age of 21 while employed at a Rhode Island nursery.

Mr. Horvath continued his interest in roses while employed as a landscape arch-
itect in Philadelphia and Cleveland. For many years he was an advisor and consul-
tant to the Cleveland city forester and was involved in planning and developing many
public and private park areas in and around Cleveland. He developed many of today!s
mo^t popular roses at his home near Mentor.

Mrs. Forbes inherited her father!s love of plants as evidenced by her leader-
ship in garden clubs, her active interest in flower arrangement, and her establish-
ment of the Garden of Roses of Legend and Romance, This garden will provide immeasur-
able enjoyment for generations of Ohioans.

The roses are the gift of Joseph J. Kern, well-known rose nurseryman from Mentor.
His nursery operation centers on producing and marketing historical and legendary
roses.

Mr. Kern gave the Research Center more than 1,500 plants representing nearly
500 varieties of roses. A number of varieties are roses popular for many centuries
and considered outstanding in different parts of the world. Even though many of the
old roses have been lost, those which are cultivated today are still attractive and
have much botanical interest and historical value to show evolution of the rose.
The garden will preserve those old favorites which are adapted to this region. The
formal garden was designed by William A. Strong and Thomas W. Hill, landscape archi-
tects of Cleveland.

All roses in the garden are labeled. Mr. Kern selected 48 old varieties which
he feels are most outstanding in this area. These are designated by large red labels.

The outstanding roses have been described by Dr. Freeman S. Howlett, professor
emeritus and former chairman of the Department of Horticulture at the Ohio Agriculture
Research and Development Center. Dr. Howlett compiled the following descriptions of
some roses in the garden.

Hybrid Tea: Hybrid tea roses resulted from crossing tea roses with hybrid per-
petuals. After 1895, most new varieties resulted from interbreeding hybrid teas or
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occasionally re-crossing with hybrid perpetuals.

Hybrid Perpetuals: The hybrid perpetual has inherited the characteristics of
at least four species. It is believed that the Chinese group (R* chinensis) and the
Damask (R. damascena) have had a major influence on the characteristic vigor and pro-
lific seasonal bloom of hybrid perpetuals.

Rugosa Shrubs and Their Hybrids: R. Rugosa was first mentioned at the beginning
of the 12th century when it was reported that the Japanese produced a perfume by mix-
ing petals of Rugosa with camphor and musk. This species is believed to have origi-
nated in north central Asia. It has since been widely dispersed, reaching America
in 1872. Since this semi-double rose was introduced into Europe, hybridists have
produced a number of species, hybrids, and varieties varying in color from white to
deep pink.

Mosses: ' The moss rose can be traced back to 1696 when it was apparently culti-
vated in southern France. It is believed to be a sport or mutation of the cabbage
or Provence rose (R. centifolia) . The bud and fragrance of the flowers are outstand-
ing. The name, according to Shepherd, derives from nmoss-like encrustation of glands
on its sepals, calyx, flower stems, and often on its leaf lets.ff

Damascena (Rosa damascena or Damask Rose): Some doubt exists about the precise
origin of the species, although its name is obviously derived from Damascus. Pre-
sumably it came to Europe from Egypt and may have been growing in the Middle East
even before Christ. Following the Roman conquests, this distinct species was intro-
duced into various parts of Europe. The varieties are double or semi-double and bloon
freely in June or July.

Rosa foetida bicolor: English gardeners have known this rose for centuries as
Austrian Copper, It was known prior to 1597, The term lfAustriann is misleading as
it is native to western Asia,

Rosa Moyesii: The plant was first collected in south central China in 1894 and
was named for the Reverend J. Moyes of the China Inland Mission.

Rosa hugonis (Golden Rose of China) : This rose was first raised from seed sent
to England from China in 1899 by the Reverend Father Hugh (Pater Hugo) Scallan. Well
advertised, it has become very widely planted in America.

Hybrid Foetida (Harison's Yellow): This rose was grown prior to 1830 in the
garden of George Harison and its commercial distribution was initiated about that
time by the famous Prince Nursery of Flushing, L. I.

Hybrid Spinosissima (Scotch Rose): This rose is a species in which all but a
few varieties are rather spiny. The prickly stems and compact growth habit are char-
acteristics by which it varies from other roses of Europe and Asia. It became known
as the Scotch rose because of wide propagation by Scotch nurserymen.

.Rosa centifolia (Cabbage Rose): Originally it was thought that the cabbage rose
was very old, a type mentioned by Theophrastus and Pliny and cultivated by the ancienl
Greeks and the Romans. However, English rose specialist and geneticist C, C. Hurst
claims that it is not a wild species but a complex hybrid involving four distinct
wild species. Hurst believes that this rose should be credited to Dutch rose breeder*
who began breeding it in 1580 and persevered until the rose reached perfection about
1710.
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Rosa alba: This species called the white or York rose has small, single, white
flowers. It is ascribed to the year 1597 because it was mentioned in Gerald!s Herbal
of that date. However, it is probably much older and may have been brought to Eng-
land by the Romans earlier than 100 A.D. Robinson calls it none of the oldest roses
in cultivation." The Alba rose can be identified in many flower paintings of the
Renaissance.

French Rose or Rose of Provins: This rose is found growing naturally through-
out Europe, western Asia, and parts of North America, Its widespread distribution
is probably due to cultivation as a medical plant and its production of many viable
seeds. Extensive commercial development near Provins, France, during the 18th cen-
tury gave it the name of Rose of Provins. The origin of the rose is not known, but
it may have been a religious emblem of the Medes and Persians in the 12th century B.C

Rosa Borboniana, Bourbon Rose: This rose is a hybrid between the China rose
(R. chinensis) and either the Gallica (R. gallica) or the Damask rose (R. damescena).
As a class, bourbons are compact and the growth is vigorous. Many hybrids have been
produced between this rose and other species. The original form bore very deep rose-
pink blooms with a fragrance described as similar to apple sauce. Some plants flower
only once and others bloom over the entire season.

Rosa eglanteria (Sweetbrier Rose): The English sweetbrier or Eglantine rose
was cultivated in English gardens prior to the 14th century. It became extremely
popular and at one time was the only English wild rose widely grown in Great Britain
and continental Europe. This is the "fragrant Eglantine" of Shakespeare and other
writers. Blooms are small, clear pink, solitary or in clusters. This rose is cred-
ited with great longevity. Old specimens have been found in ruined castles and de-
serted gardens,

Chinensis (Bengal or China Rose): The earliest records of this rose are found
in the Chinese screen paintings of the 10th century portraying Blush China roses.
These appear to be identical with the species which reached England in 1809. This
rose was cultivated in Europe early in the 16th century, or possibly earlier. Other
species have been crossed with China roses and many successful hybrids produced.

Turf and Ornamentals Research»-1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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POSSIBILITIES OF ROSE IDENTIFICATION
AT THE VARIETY OR CULTIVAR LEVEL

BY LEAF EPIDERMAL CHARACTERS

Margaret E. Coon and Kenneth W. Reisch
Department of Horticulture

Ohio Agricultural Research and Development Center

Most plant taxonomic systems are based primarily on leaf and floral characters,
particularly the latter at the species level. Yet the flower is available for only
a short period during the growing season. In addition, it may be years, as in some
flowering trees like crabapples, before maturity is reached and flowers develop.

Usually a person asked to identify an herbaceous plant or shrub is given only
stems and leaves. Identification is possible to the family level, perhaps to genus,
but rarely to the species level.

Several years ago it became apparent that a need existed for a rapid, non-des-
tructive method of checking plant identity in the non-flowering stage so state plant
inspectors could verify accidental or deliberate mis-labeling of plants (roses in
particular). This need is coupled with the knowledge that:

1. Some research has been delayed 3 to 6 months because
of mis-labeled roses.

2. There arenft any permanently preserved (herbarium
specimens) or detailed descriptions of rose cultivars
and plant patent and rose registration information can
be falsified.

3. As a result of intense inbreeding, two roses with
different parentages can look alike.

4. People purchasing homes with established but unlabeled
rose gardens or re-establishing old gardens want and need
plants identified.

5. Plant breeders searching for new gene material desire
accurate plant verification.

Research was started to find an organ or organs other than the usual floral
parts which could be used successfully for plant identification, particularly at
the cultivar level. Other important criteria were that the method used to obtain
identifying characters be as non-destructive to plant tissue as possible and per-
mit preservation of plant tissues for future identification.

Since identification at a non-flowering stage was desired, leaves were the most
obvious plant part to check. In addition to gross leaf characters (size, shape, color,
etc. already utilized in identification), a review of the literature indicated that
certain microscopic leaf characters might be of taxonomic value. As early as 1856
anatomical features were used in classification. J, M. Coulter and J. N, Rose in 1886
classified American pines according to leaf anatomy.

Fossilized cuticle remains have been used to establish when certain plants grew
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WINTER PROTECTION FOR GARDEN ROSES

James L. Cal dwell
Extension Floriculturist

The Ohio State University

The garden rose is a relatively hardy plant and will generally withstand the
severe and varying temperatures of Ohio winters. However, to be sure of supplying
as much protection as possible, it is recommended that roses be mulched or otherwise
protected.

Mulching is the application of a material, usually organic, to the soil for the
prevention of heaving from freezing and thawing. During the summer, mulch helps con-
serve moisture, keep down weed growth, keep the soil at a more even temperature, and
increase aeration of the soil as it breaks down.

Whatever the material selected, it should not be applied too early in the fall.
It is best to wait until after a hard freeze before placing mulch around roses. In
Ohio, this would be sometime during November but not later than early December. The
material should be 4 to 5 inches deep, which may mean an addition of only 2 or 3
inches if a summer mulch has been used.

Many materials are available for mulching and most of them are effective as
long as the grower knows how to handle them. Selection is usually determined by the
speed at which the material breaks down. Generally, the faster the material decays,
the more crucial the fertilizer levels. More of the material will have to be used
since it will be applied more frequently due to its more rapid decomposition.

One of the most popular mulching materials used to protect roses is ground corn
cobs. They were relatively inexpensive, but the cost has risen in recent years as
the demand increased. Corncobs break down rather rapidly, which means additional
nitrogen fertilizer must be applied or nitrogen starvation will become a problem.
Usually application of a complete fertilizer such as 4-16-16, 5-10-5, 5-10-10, or
similar analysis applied at the rate of 2 to 3 Ib . per 100 sq. ft. of bed area when
the corncobs are placed on the soil will prevent problems. It may be necessary to
apply an additional amount of fertilizer 3 to 4 weeks later, in addition to that
normally applied for the roses.

Another good material is peat moss. The coarser Canadian or German types are
recommended. Peat moss lasts a long time since decomposition is quite slow. Peanut

hulls are another good material where available.
They last a long time and are quite attractive.
Mushroom compost may be used if it is old. Man-
ure is excellent if available at a reasonable
cost, but may introduce a few weeds to the rose
garden .

excellent organic mulches are wood chips
or shavings and shredded bark. They are attrac-
tive and last a long time. If chips or shavings

Mound soil 8-10 inches high are used, it may be necessary to add some extra
around the plants nitrogen fertilizer to prevent nitrogen starva-

for winter protection. tion of the roses.
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Fiberglass Collar

Other materials used for mulching purposes in-
clude leafmold, cocoa-bean shells, buckwheat hulls,
sawdust, and straw. Availability, price, and other
factors outweigh possible disadvantages to some of
these, such as adding extra nitrogen fertilizer.
Soil is often brought in and mounded 8 to 10 inches
high around the plants. This is not a mulching ma-
terial, but it serves as excellent winter protection.
It is necessary, however, to remove this soil in the
spiring.

Rose growers use various other means to protect
their plants during the winter. Some build teepee-
like structures over the roses using asphalt paper *
Others use collars or cones made of asphalt paper,
styrofoam, fiberglass, or cardboard. The collars are
then filled with some organic material or soil. The
cones and other devices are left empty. The effec-
tiveness of these methods varies with each rose grower.

Turf and Ornamentals Research--1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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NEW PLANTINGS IN THE
RHODODENDRON DISPLAY GARDEN

John E. Ford
Secrest Arboretum

Ohio Agricultural Research and Development Center

The oldest variety in the Rhododendron Display Garden at the Ohio Agricultural
Research and Development Center is rosebay rhododendron or Rhododendron maximum,
planted in the area in 1917 and 1921. Since the display garden was started in Jan-
uary 1966 in cooperation with the Great Lakes Chapter of the American Rhododendron
Society, 126 different species or hybrid cultivars of rhododendrons and azaleas have
been set out. Fifty-eight of these have been planted during the past year. In ad-
dition to those in the display garden, 103 other species and varieties are being
grown to blooming size in the holding nursery before planting in the garden.

During June 1969, a number of rhododendrons were set out near the entrance of
the display garden along Green Drive. This location is exposed to the prevailing
west winds and is a very severe site, especially in the winter. To protect these
plants, snow fences covered with heavy plastic were erected during November and
left until mid-April. In spite of the severe winter of 1969-70 with temperatures
reported to -17° F. , these rhododendrons all came through in good condition and
bloomed during May. These plantings included the old standbys Cunningham's White,
Roseum Elegans, Boursault, and Nova Zembla.

This past winter's exceptionally low temperatures and many windy days were es-
pecially severe on most plants in the Rhododendron Display Garden. Leaves on the
majority of the plants were quite weather worn and were pale green to yellow-green
by April with the exception of B.D. 1021, Chesterland, and Janet Blair. These three
cultivars survived the winter in excellent condition with their leaves still a deep
green before spring growth began. They had their roots well established, having
been planted in the fall of 1966.

In mid-April, all rhododendrons in the display garden were fertilized with 1/2
to 1 cup of 21 percent ammonium sulfate spread thinly over 25 to 50 sq. ft. on top
of the mulch around the plants. When the rhododendrons began to bloom, all plants
in the display garden had deep green foliage and showed no sign of winter damage.

A new location, Azalea Allee, an area just north of the junction of Williams
Road and Green Drive, was planted with azaleas during June 1970, This site is
under an open stand of 62-year-old Scotch pine (Pinus sylvestris) and is protected
from the west winds by an evergreen windbreak of pine and spruce. The area has
been planted with different types of azaleas such as deciduous, Exbury, and some
hardy semi-evergreens.

Forty cultivars of Exbury azaleas have been set out. These Exbury azaleas
were sent to the Secrest Arboretum directly from the famed Exbury Gardens near
Southhampton, Southern England. The Exbury azaleas were created by the late Lionel
de Rothschild and are considered among the finest azaleas in the world. Although a
few varieties of Exbury are now available through American nurseries, many kinds
are not offered for sale. One purpose of setting out these plants in the display
garden is to see if they will survive the climate around Wooster.
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A program for the production of indoor flowering rhododendrons might be:
The plants could be grown by nurserymen in containers under normal growing condi-
tions with growth retardant applied in the spring to enhance flower bud formation.
In the fall, the rhododendrons could be placed under plastic structures for winter
protection and nature would provide the necessary cold temperatures for flower devel-
opment. The plants could then be removed from the plastic houses in January or Feb-
ruary and sold to florists for forcing into bloom and sale on the Easter market.
The plants could be retailed at a reasonable price because florists would only be
growing the plants for approximately 6 weeks.

This concept is not unique. Pre-cooled azaleas are now being sold to florists
for forcing into flower on Easter and other holidays. One major selling point of
rhododendron is that it is hardy in Ohio and can be planted in the landscape after
its use as a house plant.

To determine the feasibility of growing rhododendrons as indoor flowering
plants, additional research was instituted.

In the spring of 1969, rooted cuttings of Rhododendron catawbiense Roseum Elegans
from Dugan Nurseries in Perry, Ohio, were planted in a mixture of equal parts of
coarse peat moss and perlite in standard 1-gal. plastic containers. Fertilizer was
applied to the plants every 6 weeks at the rate of one 12-gram agriform tablet (14-4-6)
per plant. Plants were watered with overhead irrigation. To provide shade, the
entire growing area was covered by lath.

A conscientious effort was made throughout the experiment to grow the plants
under typical nursery conditions so the results would be readily applicable to com-
mercial nurserymen.

Solutions of Phosfon and Cycocel were applied as soil drenches at the rate of
200 ml. per 1-gal. container. This volume of liquid was sufficient to moisten the
soil thoroughly. Soil in the containers was thoroughly watered prior to treatment
to assure even distribution of the chemical solutions. The concentrations were:
Phosfon 1:25 and 1:50 (one part Phosfon as it is sold commercially to 25 or 50 parts
water) and Cycocel at 1,475, 2,950, 5.900 and 11,800 parts per million. The solu-
tions were applied to the rhododendrons during the first spring flush of growth.

There were ten plants per treatment and three replications of each treatment.
The plants were completely randomized throughout the experimental area. Actual flower
bud count per plant was recorded Sept. 15, 1969.

The results of this experiment correlated well with data from the earlier studies
showing that growth retardants, by limiting growth, accelerated the initiation of
flower buds, Cycocel treatments at 2,950 ppm*and higher had the initial side effect
of causing noticeable leaf curl of test plants 2 weeks after treatment, but this ef-
fect was not very visible in September when flower bud set was recorded. The study
is summarized in Table 1.

Phosfon was most effective at the rate of 1 part per 50 parts of water. This
rate is higher than that used by other researchers but may be a result of the plants
not being grown under supplemental light during June and July as in the USDA study.

The most effective concentration of Cycocel for initiating flower buds on rhodo-
dendrons was 5,900 ppm. (approximately 6.8 oz. per gal.) The treated plants were 2
inches shorter and much darker green than the check plants. Other scientists have
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TABLE K—Effects of the Growth Retardants Phosfon and Cycocel on the Initia-
tion of Flower Buds in Rhododendron catawbiense Roseum Elegans.*

Treatment

Check
Phosfon (1:25)
Phosfon (1:50)
Cycocel (1 ,475 ppm)
Cycocel (2,950 ppm)
Cycocel (5,900 ppm)
Cycocel (11 ,800 ppm)

Av.
Plant
Height
Inches

11.3
9.2
9.0
12.2
10.4
9.1
9.1

Av. No.
Flower
Buds

1.34
4.4
4.2
0.9
2.1
4.6
5.3

Av. No.
Veg. Buds

4.6
3.0
2.4
6.0
4.7
2.6
1.6

Av.
Total
Shoots

5.9
7.4
6.6
6.9
6.8
7.2
6.9

Av. Percent
Flower
Buds

24
60
63
13
30
64
75

Ten plants per treatment and three replications of each treatment*

used four foliar applications of Cycocel at the rate of 2 oz. per gal. and obtained
good flower bud set on rhododendrons. However, the labor involved in applying these
sprays was felt to be excessive from a practical point of view, so the decision was
made to treat one time in the spring using Cycocel or Phosfon as a soil drench.

Treated plants were brought into the greenhouse in January and flowered 6 weeks
later. The rhododendrons showed no flower malformation or other abnormalities due
to any of the treatments.

Several plants were displayed in floral shops in the Columbus area and appeared
to have wide consumer acceptance. Research is continuing in an effort to select
superior rhododendron cultivars for treatment. The length of forcing time required
for full bloom, the amount of cold temperature received prior to forcing, and the
quality of the flowers will be further investigated.

Turf and Ornamentals Research-~1970. Research Summary 48, Ohio Agricultural
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PLANTING HARDY BULBS

James L. Ca]dwell
Extension Floriculturist

The Ohio State University

No other plants in the home landscape add as much color and interest as the
hardy or spring flowering bulbs. The most important aspect of these plants is that
they require very little care and remain in the landscape year after year. This makes
them popular with amateur gardeners.

To obtain maximum enjoyment from these plants, proper selection of the bulbs is
very important. By careful planning, it is possible to have bulbs in flower in late
winter when snow is still on the ground through May. Given a little thought, bulbs
will provide most interesting additions of form, color and size to plantings around
the home.

Naturally, some bulbs are used more than others. Tulips have always been pop-
ular due to their form, color, and extended flowering period. The early flowering
classes of tulips are Due Van Tol, single early, double early, mid-season Mendel,
and triumph. The May flowering classes are cottage, which includes lily flowered
and multi-flowered, Dutch breeders, English breeders, Darwin, broken Dutch and Eng-
lish breeders, Rembrant, and broken cottage, parrot, late double, and species.

Tulip bulbs planted in autumn are generally set 6 to 8 inches deep. For great-
est show, they are commonly planted in mass plantings with a number of bulbs planted
together at a spacing of 6 inches. Donft be surprised if tulips decline in size and
vigor over the years as this is quite common. Gardeners who exhibit tulips in flower
shows usually plant some new bulbs each fall to be used as specimens for shows.

Narcissus or daffodils are also very popular as spring flowering bulbs. Again,
many different types should be given consideration before the final selection. Most
gardeners are familiar with the trumpet class of daffodils but few have seen Poeticus.
When selecting daffodils, keep in mind the following classifications: trumpet, large
cupped, small cupped, double, Triandrus, Cyclamineus hybrids, Jonquilla, Tazetta,
Poeticus, species, wild forms and their hybrids. If some of these types of narcissus
don't sound familiar, plant a few this fall and receive a pleasant surprise next
spring.

By careful selection, the flowering period of narcissus can be spread from late
March through early May. When planting bulbs in the fall, place them in the ground
at the same time as tulips. They should be planted 6 to 8 inches deep and about 5
to 7 inches apart. The closer together they are planted, the more massive the color
display, but the bulbs will have to be dug up and divided frequently to maintain
flowering.

Hyacinth and crocus add much color. Hyacinths actually are many flowers borne
on a single stem. The bulbs are planted 5 to 6 inches deep and 4 to 6 inches apart
in October. Handle carefully since the bulbs bruise easily. Crocus which flower
early in the spring are planted in October, 3 inches deep and 3 to 6 inches apart
in clumps.

The bulbs discussed are rather common and need little description. However,
many other bulbs can and should be used to add color and interest to the garden.
Since they are not as well known, they are not used as much as they should be. Try
a few of these bulbs for a pleasant surprise.
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One of the less common bulbs is grape hyacinth. The plants grow 6 to 8 inches
tall and bloom in mid-April. The flowers are either blue or white. The bulbs are
planted 2 to 3 inches deep and 3 to 4 inches apart in October. Probably the earliest
flowering bulb is galanthus, commonly called snowdrop. It blooms at the end of Jan-
uary. The flowers are white on 6-inch stems. Plant the bulbs in September 3 to 4
inches deep and in clumps so the bulbs almost touch.

Leucojum (snowflake) has white flowers similar to galanthus but larger. The
plants grow to 14 inches with flowers showing in ^pril and early May. Plant the
bulbs about 4 inches deep and 4 inches apart, Chionodoxa, commonly called glory-
of-the-snow, grows about 8 inches tall with blue or while flowers appearing in
April. Plant bulbs in the fall 3 inches deep and 2 inches apart.

Anemone or windflower offers good color choices of purple, red, blue, white, or
pink. They vary in height from 5 to 12 inches with the flowers appearing in March
or April, Plant the tubers in October 2 inches deep and 4 inches apart. Eranthis
(winter aconite) grows to 4 to 6 inches and the yellow flowers arrive in March.
Plant tubers in September 2 inches deep and 2 to 6 inches apart in clumps.

Scilla includes squill and bluebells. Squills grow to a height of 4 to 6 inches
while the bluebells may reach 18 inches; however, 12 to 15 inches is more common.
The squills bloom in April and are blue or white uhile the bluebells flower in May
and are either blue, white, or pink. The squill bulbs should be planted in October
2 inches deep and bluebells 4 to 6 inches deep in October. Spacing between bulbs
should be 3 or 4 inches.

Ornithogalum, called star of Bethlehem, grows 8 to 16 inches tall and produces
white flowers. The blooms appear in May. Plant bulbs 3 inches deep in September.
Puschkinia (Lebanon squill) grows 6 inches tall with its pale blue or white flowers
appearing in March. The bulbs should be planted 3 inches deep and 3 inches apart
in the fall.

Turf and Ornamentals Research-~1970* Research Summary 48, Ohio Agricultural
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CARE OF GERANIUMS IN THE HOME LANDSCAPE

James L. Caldwell
Extension Floriculturist
The Ohio State University

Geraniums are one of the most outstanding plants grown in the home garden.
They can be obtained in flower in late spring and add color to the garden until
frost. Available in many colors with interesting foliage, some plants become quite
large with huge flowers, while others are smaller. The newer cultivars (varieties)
offer almost shatter-proof flowers which withstand wind and rain. Geraniums can
be obtained as seeds, rooted cuttings, or established in various size pots.

The plants are set out in the spring after danger of frost is past. This is
usually from mid to late May in Ohio. When planted too early, they will stand still
and make very little growth. In fact, it is not unusual for the foliage to turn red,
a result of cold temperatures. Later planting will insure more rapid growth.

Geraniums should be planted in an area where they will receive plenty of sun-
light and very little shade. The plants will grow in partial shade but flowering is
reduced even though good foliage is produced. Select a place where there is good
water drainage as the plants will not do well in wet areas. Geraniums will grow in
almost any type of soil but will do better if it is well aerated and porous. This
means that heavy clay soils should be improved by adding organic matter each year.
An inch of coarse sphagnum peat moss or partially rotted manure spaded in at the
time of preparing the beds is ideal. Additions of perlite will also be valuable if
circumstances permit.

Plants are available from garden stores or other retail outlets which handle
plants. They may or may not be in flower. If instant color is wanted, buy those
with flowers. The plants are generally available as rooted cuttings in 2 x 2 inch
bands or pots of various types and sizes. Most of these are sure to grow since all
that must be done is remove the band or pot without disturbing the soil and plant
them. The plants should be set in the soil no deeper than they were growing. If
anything, plant a little more shallow. If planted too deeply, stem rot will usually
kill the plant.

Once the plant is set in the soil, firm the soil around the roots. Be careful
not to scratch or injure the stem as this provides an opening for diseases to enter.
Water thoroughly after planting. For optimum growth and flowering, it is advisable
to fertilize the plants at monthly intervals through the growing season beginning 1
week after planting. A complete dry fertilizer such as 4-16-16, 5-10-5, or 5-10-10
can be used at the rate of 3 to 4 Ib. per 100 sq. ft. of bed area. Liquid fertilizer
or soluble fertilizer powders may also be applied at the rate recommended on the
package or container. It is always advisable to water after applying fertilizer to
not only get it into the soil, but also to avoid burning. Any fertilizer which gets
on the foliage should be syringed off with water.

Additional plants can be started from stem cuttings, often called "slips.11 Re-
move these cuttings from the tip of the stems. They should be three to four inches
long but shorter ones can be taken if necessary. Strip off the lower leaves to fa-
cilitate sticking the cuttings into the rooting medium. Coarse sand, alone or mixed
equally with sphagnum peat moss, is an ideal medium for rooting cuttings.
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Place the cuttings 1 inch deep in the medium and water thoroughly. Place in
a north or east window until rooted. This generally takes from 3 to 4 weeks. Dur-
ing this period water sparingly, just often enough to keep the cuttings from shrivel-
ing. The trick to successful rooting is to run the cuttings dry. When they are rooted,
place them in 2 x 2-inch bands or 2 1/2 or 3-inch pots. After the cuttings become
established (about 1 week) start fertilizing with a liquid fertilizer such as 20-20-20,
15-30-15, or 23-21-18 at half the recommended rate of application. Make monthly appli-
cations thereafter until the plants are set outside in beds.

Many gardeners like to keep their geraniums from year to year. This provides
plants for the home during the winter and reduces the cost of new plants the follow-
ing spring. Quite a saving can be made, particularly if many geraniums are used in
the home landscape. Removal of cuttings is one way to carry the plants from one year
to the next. The cuttings are taken in the fall just prior to frost. After being
rooted and potted, they should be placed in a well-lighted spot such as a south window.
This could be a basement window.

The plant remaining after cuttings have been removed can then be potted. Cut the
plant back to about 1/3 its original height. Use the same potting soil as described
earlier. The size of pot will be determined by the plant size. After potting, water
thoroughly. Begin fertilization in about 1 week and thereafter every 2 months. This
same schedule should also be followed for the rooted cuttings.

One old but very successful method of carrying geraniums over winter is to dig
the entire plant prior to frost, shake off the soil, and hang them from the rafters
in the basement. Years ago fruit cellars were quite common and they made excellent
places to hold plants. Basements were generally cool and moist and this method was
very successful. Today, it may still be done this way provided the basement is not
as warm as the living area of the house. The only sure way of knowing whether this
will work is to try it.

It will probably be necessary to take the plants down and place the roots in water
for a few hours. Then hang them back up. This may have to be done a number of times
during the winter to prevent them from drying. However, this will depend on the tem-
perature and humidity of each basement. Do not be surprised when the leaves start to
dry up and fall off. This is normal under the circumstances and will not cause any
problem.

In the spring when danger of frost is past, plants hung in the basement should
be taken down. Cut them back to about 1/3 their original height and plant in the
yard where desired. After about 1 week, start to fertilize as described for plants
taken to the garden. If the plants show signs of drying or rotting, discard them.
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THE ROLE OF PLANTS IN INTERIOR DECORATION

Merrillyn Freeman and P. C. Kozel
Department of Horticulture
The Ohio State University

and
Ohio Agricultural Research and Development Center

Interior decoration and landscaping are closely related. In either occupation
the main objective is beauty, both aesthetic and functional. The main difference
is that landscaping is outside the structure and interior decorating is within.
This difference is not as extensive as it sounds. When a home, office building, or
similar structure is built or remodeled, the owner wants it to appear as handsome as
possible. This is achieved by not only a pleasant interior but a well-planned ex-
terior. So landscaping and interior decoration complement each other.

For centuries people have brought plants and flowers into their homes to add
a touch of nature. Whether in a temporary or permanent setting in the home, plants
have a humanizing effect on an interior. They provide needed diversity of form and
color.

Sometimes plants serve as a transition element. The transition may be between
two rooms, two levels, or even between exterior and interior. Fabric texture, color,
or use may be duplicated from one area to another to unify them. A color, object
shape, or kind of structural material may also be the unifying element. Flowers
come in a vast array of colors, shapes, and textures. Even plant foliage can be
many different shades. Plant textures vary almost as much as textures of man-made
materials. They may be coarse and stiff or soft and willowy. Shapes are never ex-
actly the same. Ranging from compact like African violets to rangy like ivy, leaf
shapes also add to interest.

As one transition element from outside to the inside, plantings may go up the
front steps and then be duplicated inside. Even though the line may be broken, the
eye is capable of connecting the two, unifying two different but complementing areas.
Transition is not their only function as their form may also affect the room.

Plants and flowers may also alter a room's lines. A room with angular lines
may seem harsh and formal. Delicate, rounded plants will give a needed, but subtle
contrast to soften the total harshness. A room which seems to be lying on its side
because of many horizontal lines will perk up with the introduction of a vertical
plant.

Plants are not always used just in accessory positions. Flowering plants and
floral arrangements can be the whole focal point of a room. The arrangement can be
as simple as one flower or plant if it is displayed strikingly enough. When decora-
tions are planned, they are centered around a focal point. This focal point might
be a planter or floral arrangement. This kind of focal point can be frequently
changed for little money. Never be afraid to experiment with plants and flowers be-
cause their effect in a decor can be pleasantly surprising.

Plant location depends on other factors besides appearance. When choosing the
appropriate position for plants, there are four major guidelines. First choose a
location of suitable temperature. This is wholly determined by the type of plant.
Some do well in cool sections, others need more warmth. Another factor in determining
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location is humidity. The summer months are not quite as critical as the winter
months because heating systems in the winter reduce the relative humidity.
Place water on a radiator to circulate moisture or add moisture-retaining materials
to the soil.

Perhaps the most important factor is the amount and intensity of light a plant
receives. Generally flower-bearing plants need more light per day than non-flowering
plants. The last key point to check is proper ventilation. Do not place plants in
a draft or where they might receive shocking blasts of air as from a door. Ho\\ever,
they should receive a fair amount of clean fresh air.

Plants can be a very pleasant and enjoyable part of the home if chosen with care
and properly managed. Plants and flowers have warmed up many homes. They make their
owners happy if their owners make them happy.

Turf and Ornamentals Research—1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.

-64-



CHEMICAL CONTROL OF WEEDS IN GROUND COVERS

Elton M. Smith
Extension Specialist, Landscape Horticulture

The Ohio State University

Most annual weeds in ground cover plantings can be controlled with chemical
herbicides. Studies conducted in 1969 show that a number of herbicides provided
acceptable weed control with little or no injury to the desired plants. Research
was conducted with a wide variety of commonly grown ground covers both in new
plantings and in plantings established one growing season or longer.

Perennial weeds are often a problem and should be eliminated prior to plant-
ing ground covers. This can be accomplished by fumigating with chloropicrin,
methyl bromide with chloropicrin, liquid carbamate, or another soil fumigant.
If fumigation is impractical, perennial weeds should be controlled with a post-
emergence herbicide at least one growing season in advance of planting. Depending
on the perennial broadleaf species, apply either amino triazole, 2,4-D, silvex, or
a similar material. Use dalapon or a combination of dalapon with amino triazole
on perennial grass weeds. More than one application will be necessary.

In newly planted ground covers, the pre-emergence herbicides in Table 1 have
been found acceptable for controlling annual weeds such as lambsquarter, pigweed,
purslane, crabgrass, foxtail, etc.

TABLE 1.--Pre-emergence Herbicides for New Ground Cover Plantings

Herbicide Rate Notes

Treflan

Dacthal

Diphenamid

1 Ib. aia*

10.5 Ib. aia

6 Ib. aia

Most successful as a pre-plant treat-
ment. Safe on most plants.

Recommended for Hedera, Vinca, Pachy-
sandra. Apply after planting. May
injure Ajuga.

Recommended for Ajuga, Hedera, Vinca
and Euonymus fortune! Coloratus.
May injure Pachysandra.

^Active ingredient per acre.

Ground covers established one entire growing season are more tolerant of herb-
icides and simazine can be incorporated in low rates as shown in Table 2.
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TABLE 2

Herbicide Rate Notes

Dacthal

Diphenamid

Simazine

Simazine and
Diphenamid

10.5 Ib. aia*

6 Ib. aia

2 Ib. aia

1 Ib. aia and
4 Ib, aia

Use with most established ground
covers except Ajuga.

Recommended for most common estab-
lished ground covers.

Use only with Hedera, Pachysandra,
Vinca, Stephanandra, Cotoneaster,
and Lonicera.

Recommended for Hedera, Cotoneaster,
Lonicera, Stephanandra, Liriope,
and Pachistima.

*Active ingredient per acre

Research is in progress tnis year to ascertain the effects of numerous pre-
emergence herbicides on a wide assortment of ground covers.
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PRUNING PINE AND SPRUCE IN THE LANDSCAPE

Fred K. Buscher
Area Extension Agent, Horticulture
Ohio Cooperative Extension Service

Pine and spruce trees, although not recommended for foundation plantings
around homes, are often included in the overall landscape plan for yards and larger
areas. These tall-growing evergreens normally grow into broad pyramid-shape trees
with a single central leader (trunk). Little pruning is required when pine and
spruce are planted in open areas. Some annual pruning may be needed to restrict
growth if they are planted close to buildings or other trees.

When these conifers are allowed to grow naturally, pruning can be limited
to cutting back terminal growth of the longest branches with hand pruning shears.
In this manner, growth can be restricted and the natural form retained. Evergreen
trees are more graceful if they are pruned only to retain their natural form
rather than sheared to an unnatural shape.

More care is needed in pruning pine and spruce than other shrubs and trees.
This is because these trees seldom produce new buds or shoots along existing
branches or from cuts made in older wood. New growth is produced from buds al-
ready formed. Therefore, a basic rule in pruning conifers is to remove only a
part of the new growth after it has formed in the spring. It should be emphasized
that once pine and spruce become overgrown, it is too late to start corrective
pruning.

Pruning Pines

Pines are easily recognized by their needles which generally are arranged in
bundles of two, three, or five with a papery sheath at the base.

The height and width of pines can be restricted
and a more dense growth induced by pruning the new
soft growth and side laterals in early spring. Half
to two-thirds of the candle-like terminal growth can
be pinched by hand or cut off with pruning shears be-
fore needles unfold. Do not use hedge shears. Shears
damage the needles around the candle and the brown
ends will make the tree unsightly. Additional prun-
ing can be done again in late June or early July
before the new growth hardens. When pines are pruned
annually, pruning can be limited to cutting back part
or all of the new growth.

Pinch out new growth.

Christmas tree growers prune pine from June 1 to July 15 and up to August 15
for Scotch pine. They allow the central leader to grow its length, then cut it
back to 12 in. Terminals of top lateral branches are cut 4 in. shorter than the
leader. All other side laterals and other strong branches are cut as needed to
achieve the desired tree taper or pyramidal form.
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Pruning Spruce

Spruce are conifers that are primarily cold-
loving trees. Their short needles are usually four-
sided, stiff and sharp. When the needles are pulled
away from the stem they leave a rough projection.
This helps identify them from evergreen fir trees.

Branches of spruce grow in layers or whorls
around the main trunk. New growth occurs only once
a year from existing buds. New buds or shoots gener-
ally do not develop from cuts made on older wood. When
growth is too rapid, open spaces can develop between
the branches. This can be remedied by pruning.

Pruning can start in early spring before new
growth begins. Leaders can be cut back one-half
or more of their length to where a side bud or side
shoot has formed. Side branches can be cut back to
a side shoot or bud. In late spring, up to half of
the new growth may be pruned.

Leaders can be shortened to reduce open spaces or produce a more compact tree.
Before growth starts in the spring, cut the leader back to a short stub. One of
the shorter side laterals can be trained or tied to the stub to become the leader.
Remove extra leaders.

Christmas tree growers prune or shear spruce and fir from August 1 to April 15.
Their practice is to cut out any extra top leaders and prune the selected top leader
t6 10 to 12 in. The top leader is cut about 3/8 in. above a good single bud.
Nearby buds are rubbed or broken off by hand if necessary to eliminate double
leaders. The side branches are sheared for the desired tree shape,

Pruning Tools

Pruning shears are recommended for branches 1/2 to 3/4 in. in diameter.
Twisting the shears will strain and weaken them. Anvil-type pruning shears are
satisfactory for general pruning. Scissors or draw-cut hand shears are prefer-
red for close-cut precision pruning.

Lopping shears have long handles and are designed to cut larger branches 3/4
to 2 in. in diameter. Pruning saws have narrow blades and coarse teeth and are
designed to cut on the pull stroke. Small curved pruning saws are useful to prune
larger shrubs. Pole pruners and pole saws are handy for removal of smaller branches
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CHEMICAL PRUNING OF WOODY ORNAMENTAL PLANTS

P. C. Kozel
Department of Horticulture

Ohio Agricultural Research and Development Center

Chemical primers have two distinct advantages. Potentially they can eliminate
the need for manual pruning of several plants. One man on a tractor, for example,
can do the pruning job of 40 men. Use of chemicals could allow the pruning of plants
in the spring rather than much later in the growing season. Spring is a busy time
in all nursery operations and manual labor usually cannot be spared for pruning opera-
tions at this time. Thus, woody ornamental plants produce considerable new vegetative
growth (often 10 to 15 inches) before they can be properly pruned to assure compact,
saleable plants. Pruning in this manner is a dwarfing operation since all growth
early in the season is lost following pruning.

A chemical pruner sprayed onto the plants when the new growth is just beginning
in the spring will selectively kill the terminal apex of shoots. This results in
well-branched, compact plants. The 12 to 15 inches of vegetative growth previously
mentioned is not lost to the grower and the end result is a saleable plant sooner.
Pruning does not have to be a drastic dwarfing process.

The chemical pruner used in these studies was a material called Off Shoot-0, a
product of Procter and Gamble Co. In all trials, Off Shoot-0 was used as a foliar
spray applied at 40 psi when new growth was approximately 1 inch in length.

One of the remarkable features of this chemical is that its effects can be ob-
served only hours after treatment. An appropriate spray solution can be formulated
in the morning and a few plants treated at this time. Within a few hours, if the
solution is made correctly, one can observe the young shoot apices being selectively
killed. If the solution is too weak or too strong, appropriate adjustments can be
made before treating large numbers of plants.

Results with this chemical over the past 2 years have been very encouraging.
Tables 1 - 3 illustrate typical effects achieved with Off Shoot-0.

TABLE I.-- Effects of Off Shoot-0 as a Chemical Pruner on Hino Crimson Azaleas.

Treatment Total No. Breaks per Plant

C h e c k 6 9 . 0
3% Off Shoot-0 90.2
4% Off Shoot-0 96.2
5% Off Shoot-0 125.3
6% Off Shoot-0 131.1

10 plants per treatment

Treated plants were much more compact and actually larger in size than the un-
treated checks.
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TABLE 2.--Effects of Off-Shoot-0 as a Chemical Pruner on Rhododendron cataw
biense Roseum Elegans.

Treatment

0% Off Shoot -0
Hand Pinch
3% Off Shoot-0
4% Off Shoot-0

Av. Plant Height

12.6"
11.3"
11.0"
11.0"

30 plants per treatment

Av. No. Breaks

2.2
4.5
5.0
6.5

Treated plants were not retarded in height and were considerably more com-
pact than the check plants.

TABLE 3,--Effects of Off Shoot-0 as a Chemical Pruner on Azalea mollis.

Treatment
Central
3% Off Shoot-0
4% Off Shoot-0
5% Off Shoot-0

Av. Plant Height Av.
18.3"
17.7"
16.6"
15.2"

30 plants per treatment

Lateral Breaks
8.0*
12. 0"1"
14. 0*
13. 01"

per Plant

*Lateral breaks occurred from terminal buds only, resulting in plants of
leggy appearance.

'Lateral breaks occurred all along the main stems of plants, resulting in
plants of a compact appearance.

Other plants effectively chemically pruned were Chaxmus frangula tallhedge,
Ligustrum vulgare, Thuja occidentalis woodwardi, Taxus sp., Cotoneaster apiculata,
and Juniperous chinensis Hetz.
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IRON CHLOROSIS

Elton M. Smith
Extension Specialist, Landscape Horticulture

The Ohio State University

Iron is necessary for the formation of chlorophyll, the green colored material
in plants which is the source of plant food and energy. When the amount of iron
available is inadequate for normal growth, leaves become pale green, yellow, or
white and eventually brown, particularly between the veins. Mildly affected plants
become unsightly and grow poorly. Severely affected plants fail to grow, flower
or fruit and may die from lack of iron.

Iron chlorosis occurs most often in pin oak, white oak, red maple, roses,
azalea, rhododendron, and sweet gum. It may occur as a result of one or a combin-
ation of causes.

The condition is often due to high pH, which makes it possible for other ele-
ments to interfere with the absorption of iron. This occurs in alkaline soils
with a pH of 7.0 or above. Chlorosis may be caused by actual deficiency of iron or
by application of excessive amounts of lime or phosphate to certain soils. It may
be caused by overwatering, poor drainage, or high levels of certain mineral elements
in the soil such as manganese, copper, or zinc.

The visual symptoms are often confused with other conditions such as spider
mite infestation; deficiencies of magnesium, nitrogen, or boron; oxygen starvation;
or other complications.

Control

If overwatering or poor drainage are possible causes, they should be corrected.
Poor drainage is quite common in much of the heavy soils in Ohio^ so tile lines may
have to be installed near valuable trees.

The pH, particularly in central and western Ohio, is quite often more than 7.0.
For permanent control, pH must be lowered by annually applying ammonium sulfate,
aluminum sulfate, or sulfur. Ammonium sulfate is used at the rate of 10 Ib. per
1000 sq. ft. and sulfur at 25 Ib. per tree.

A soil sample should be taken and forwarded to the Soil Testing Laboratory at
The Ohio State University. The report returned will give the pH reading and also
levels of as many elements as the sender specifies. This will reveal what elements
are deficient or in excess and interfering with iron uptake.

Once these possible causes have been corrected, applications of iron may not
be needed. However, if plants remain chlorotic, iron can be supplied in different
forms. The two principal types of iron-containing materials are iron chelates,
organic in nature, and inorganic compounds in soluble form such as ferrous sulfate.

Iron chelates are marketed under various trade names and come in various formu-
lations. The iron in chelates remains available to plants when the chelates are
placed in the soil. Some formulations of iron chelate can be applied to the foliage;
however, this approach is usually not as permanent as soil application. Follow
the manufacturer's recommendations for amount to use. Some fertilizers contain iron
chelates and use of these with iron-susceptible plants is recommended.
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Ferrous sulfate can also be applied to the soil or foliage. For foliar appli-
cation, use 2-1/2 oz. of ferrous sulfate in 3 gal. of water. This treatment will
probably require a number of applications. A convenient way to determine how much
ferrous sulfate is needed for soil application is to measure the diameter of the
periphery of the tree at the drip line (ends of branches). If the treatment is
made when the trees or shrubs are dormant, use 1 gal. of ferrous sulfate solution
(1 Ib. of ferrous sulfate per gal. of water) for each foot of the diameter of the
periphery. If the treatment is made during the growing season, use 1/2 gal. per
ft. diameter.

The solution can be applied over the surface of the soil; however, itfs more
effective if holes are drilled and the solution poured in them. Drill holes 3 ft.
apart around the periphery and deep enough to hold 1/2-1 gal. of solution.

When leaves of plants become chlorotic, determine the primary cause and then
take the necessary steps to prevent further damage.
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THE TROUBLES OF SHRUBS AND VINES

Robert E. Partyka
Extension Plant Pathologist
The Ohio State University

The major focus of landscape design, whether in a residential community, an
industrial complex, or along the highway, is the large tree. But to complement the
tree and provide a pleasing blend from tree to building, numerous woody shrubs and
vines are utilized. These plants are becoming more important as air pollution
reducers. With more emphasis on environmental pollution, the maintenance of these
plants becomes accordingly more important. Low shrubs and vines can collect
particulate matter from urban areas, provide light barriers and snow barriers along
the highways, and absorb noise in complex industrial areas. They aid in replenish-
ing oxygen by utilizing carbon dioxide in the process of photosynthesis and they
contribute to aesthetic appeal with colorful flowers and leaves, various shapes,
and fragrant odors.

But these plants, like any other organisms, are subject to various problems.
They are living and cannot be treated like inanimate machines. Machines break down
without proper maintenance and so can living plant material. This paper points
out some pathogenic and non-pathogenic problems often encountered on a number of
shrubs and vines and suggests measures for their control.

Flower Diseases

Some plants are grown specifically for their showy flowers and in most cases
few problems are encountered during a normal growing season. But during excessive
wet weather, flower diseases increase and can distract from the intended impact in
the landscape design. Botrytis blight is the most common disease but others such as
Monilinia fructicola (Fig. 1) on flowering almond are important. These fungi blight
the blossoms and the leaves turn brown and die at the tips of twigs. The same may
occur on hydrangea and other flowering shrubs. Control can be obtained by removing
severely infected branches and spraying with captan 50 WP... Azalea (Fig. 2) and
rhododendrons are occasionally infected by a flower and leaf gall disease. Flower
parts may appear irregular and fleshy and leaves thickened into gall-like pale
green or white growths. Usually only a few galls are present and these can be
picked off and destroyed. In larger plantings, one spray with ferbam 76% WP or
maneb 80% WP just before the leaves unfurl will give go(3d control. However, bud
and twig blights on azalea should be pruned out where evident and the plants sprayed
with a fixed copper or Bordeaux mixture according to label directions.

Leaf Spots and Blights

Many shrubs and vines are attacked by leaf spotting fungi and bacteria. Some
are of minor importance in most seasons. However, a few can cause severe defoliation
if control measures are not employed. Small dead spots on azalea and rhododendron
leaves may run together and kill the leaf but they can be controlled by spraying
with zineb 75% WP or ferbam 76% WP after flowering. The same materials can be
used orT~cTematisleaf spot which'appears as small water-soaked spots which become
buff-colored with reddish margins. Brown spots (Fig. 3) on holly, hydrangea,
lilac, leucothoe, privet, Japanese flowering quince, rhododendron, Boston and English
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ivy, and witch hazel can be controlled in the same way. Several applications at 7
to 10 day intervals will be necessary for best results.

On other plants, leaf spots or blights caused by bacteria and other fungi
require different materials for best results. In most cases a fixed copper or Bor-
deaux mixture is recommended for these diseases such as bacterial leaf spot of
barberry or English ivy (Fig. 4). These appear as small, irregular, dark-green
water-soaked spots which turn purple-brown. Boxwood leaf spot results in the
leaves turning yellow and later becoming covered with small black fungal bodies.
Small, dark, purplish or blackish spots with gray centers on the leaves or cinnamon-
colored spots on the fruit of snowberry can be controlled with copper sprays, as
can the leaf spot of viburnum.

The terminal blights on forsythia (Fig. 5), honeysuckle, lilac (Fig. 6), and
juniper (Fig. 7) usually appear as dead ends of the new growth. Shoots and entire
branches may blacken and die as in forsythia, lilac, and honeysuckle. Juniper
branches turn brown with progressive dying back. In all of these cases, it is best
to prune out all the infected plant parts and to spray at 10-day intervals with a
copper fungicide. This should be done in the spring during the rainy period and
possibly extended into the summer if the season remains wet.

Powdery Mildew

Powdery mildew is evident on many plants during seasons of high humidity and
high temperatures or on plants located in areas of poor air circulation. It is
characterized by a white powdery coating on the leaves and may first occur in small
areas but gradually cover the entire leaf. It is often found on azalea, euonymus,
honeysuckle, hydrangea, Boston ivy, lilac, viburnum, rhododendron, and witch hazel.
Control should be directed toward improved air circulation or spraying with a wet-
table sulfur or karathane.

Fireblight

Several plants such as cotoneaster, firethorn, Japanese flowering quince are
subject to a bacterial disease which attacks the new terminal growth. The ends of
the branches appear to have been scorched by fire. Break off infected branches and
destroy. Fixed copper sprays can be used to protect new foliage if the disease con-
tinues to be a problem.

Crown Rot Diseases

Some plants may show foliage symptoms such as a scorch or wilting but the problem
is often near the soil line. Examination of the lower stem is helpful in determin-
ing a disease problem of this nature. Crown rot of ajuga is evidenced by white
masses of fungus threads and small tan colored sclerotia or overwintering bodies on
the dead tissue at the base of the plant.

Removing the plants and drenching the soil with Terraclor 75% WP is the only
control. Pachysandra (Fig. 8) is susceptible to two "stem blights and cankers.
One attacks only stems while the other attacks stems and roots. The best control
on this plant is to drench the soil in the spring two or three times with Terraclor
75% WP and spray the tops and stems with a fixed copper fungicide. Some plants,
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especially euonymus, are susceptible to a crown gall disease (Fig.9) which is evi-
denced by large galls on the lower stems and roots. The only solution is to prune
out the galls or destroy the plant and change the soil in that specific location
if a similar plant is to be grown there. Be sure to buy clean plants.

Canker Diseases

Individual branches which wilt and die and show discoloration on the stem are
attacked ]by numerous fungi that enter weakened tissue and eventually girdle the
stem. In such cases it is best to prune out the infected branch and fertilize the
plant to maintain plant vigor. In some cases, a fixed copper spray will help to
protect the plant. This is the case with boxwood canker, stem cankers on English
ivy, and euonymus canker (Fig. 10).

Swelling and Galls

Large swellings or galls on the branch of a shrub may be due to a disease or
in some cases an insect problem. One common problem is rust galls on juniper (Fig.
11). These are evident in the spring as brown galls with numerous long, yellow-
orange tongue-like growths during warm spring rains. This is readily controlled
by pruning out the galls or timely application of actispray just as the horns begin
to form. The other gall is forsythia stem gall (Fig. 12) with abnormal growth on
the stem. In this case, prune off the canes and burn them,

Vascular Wilts

Vascular wilts are not uncommon in shrubs. A common case is verticillium wilt
in barberry. Individual branches or stems die and the entire plant gradually dies.
In some cases a brown discoloration will be evident in the lower stem. Rhododen-
drons are subject to a phytophthora wilt, especially if they are growing in very
wet soils or are heavily mulched. In these cases, plant removal will be necessary.
The soil must be changed or fumigated before a similar plant is put in the same
place.

Chlorosis and Die-back

Yellowing and dying of plants may be due to specific disease-causing organisms
as mentioned. They also may be due to root injury from soil type, poor water rela-
tionships, mis-use of fertilizers and herbicides, or lack of specific nutrients.

Iron chlorosis is often evident on azaleas and rhododendrons grown in alkaline
soils. New leaves yellow, with the veins showing very green in contrast to the
surrounding tissue. Treating the soil with ferrous sulfate or iron chelate or low-
ering the pH will help correct the problem.

Heavy clay soils and excess water during a wet season or overwatering often
result in saturated soil which excludes oxygen. Plant roots require oxygen to
function normally. When it is excluded from the soil, the roots die. If root kill
is extensive, the plants die. This is a typical problem on taxus plants grown in
areas where poor drainage conditions exist (Fig. 14).
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Mis-use of herbicides (Fig. 15) has caused problems on numerous plants. This
has been evident where 2,4-D and dicamba materials were used. Wind drift can play
an important role in the movement of these materials, especially 2,4-D. In other
cases, weed and feed fertilizers used too close to the plant will result in the
compound being absorbed by the roots. The results are foliage problems and in some
cases death of the shrub. Outright mistakes in use and failure to read directions
on the label before applying have been the causes. In many cases of mild injury,
the plant will recover. But severe injury will result in a decline in growth and
eventual death.

Since all of these problems occur on occasion, proper diagnosis is important.
The controls mentioned should be helpful. If other problems arise, contact the
Plant Disease Clinic, 1735 Neil Ave., Columbus, Ohio 43210 for forms and directions
on how to send samples for diagnosis.

Turf and Ornamentals Research--1970. Research Summary 48, Ohio Agricultural
Research and Development Center, Wooster, Ohio, September 1970.
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DISEASE CONTROL OF WOODY ORNAMENTALS IN PROPAGATING BENCHES

H. A. J. Hoitink
Department of Plant Pathology

Ohio Agricultural Research and Development Center
and

R. E. Partyka
Extension Plant Pathologist
The Ohio State University*

Root and stem rots are serious diseases of azalea, pieris, rhododendron, taxus,
and other woody plants grown in plant propagating benches. In many cases loss is
apparent by the reduced number of rooted cuttings. In other cases, losses appear
as diseased finished plants which were initially infected in the propagating bench.
These losses can be greatly reduced if certain precautionary measures are taken dur-
ing the rooting period.

Symptoms and Causal Agents

The symptoms of root and stem rots in the propagating bench are dying leaves,
decay of stems, and failure of cuttings to root. In some cases, plants in a large
area fail to root and must be discarded. Plants which are slightly infected in the
propagating bench may appear to be normal until they are planted outside. Then re-
tarded growth and off-color yellow foliage become evident. Although they may decline
gradually, such plants often wilt and die suddenly. Roots die and some internal dis-
coloration of the lower stem may develop.

Stem and root rots are caused by a number of soil-borne fungi which attack cut-
tings. The fungi of most concern are Rhizoctonia, Phytophthora sp., and Pythium sp.
These organisms invade cut stem tissue or injured roots, prevent proper root develop-
ment, and eventually kill the cutting or the plant. In some cases when the cutting
is not severely injured, damage or death of the plant may not occur for several months
or years.

Control^

Disease control can be obtained by a program consisting of strict sanitation
procedures combined with the use of preventive fungicides. Sanitation involves the
use of clean containers and disease-free stock plants, keeping watering hoses off
the floor, keeping weeds and animals out of the greenhouse, and keeping feet off the
benches. Other less obvious sources of contamination are hands, watering cans, soil
levelers, etc. Each program alone will be helpful, but the best control and the
greatest number of salable plants will result from the combined program. For best
results, follow directions explicitly* If plants other than the ones listed are to
be used, experiment with the use of fungicides, treating only a limited number at
first to be certain there is no injury.

In cooperation with E. M. Smith, Extension Specialist, Landscape Horticulture,
and F. K. Buscher, Area Extension Agent, Horticulture, Ohio Cooperative Extension
Service.

tFor clarity, trade names have been included in some instances. This is not
intended to discriminate against similar products not mentioned nor to recommend
only those mentioned.
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Jn The Field
Spray stock plants in the field with Fore (2 Ib. per 100 gal.) every 3 weeks

from May 1 until Sept. 15. This reduces fungal spores on the plants, especially
prior to taking the cuttings. Before cuttings are taken, spray plants with a gen-
eral purpose insecticide.

Jn The Headhouse and Propagating House
Remove all old rooting media from the propagating benches and all debris from

under the benches. Treat all unpainted woodwork with copper napthenate at recommended
rates. Dip all propagating tools (knives, board, etc.) in a 1-200 dilution of L-F 10
(Lehn § Fink Products Corp., 4934 Lewis Avenue, Toledo, 0.) or in a 1-18 formaldehyde
solution or disinfest with steam if available and practical. Allow formaldehyde-
treated wood to air out before using.

Treat the greenhouse with formaldehyde (1-50 dilution). Spray or drench the
entire propagating area. Keep greenhouse closed for 24 hours and then aerate until
all fumes are gone.

Spray the entire headhouse under benches, painted woodwork, and walkways in the
propagating house with a 1-200 dilution of L-F 10. This treatment should be repeated
every 2 weeks throughout the season on gravel, concrete and wood walkways, and in the
headhouse. L-F 10 is not effective where soil or organic matter are present. A 2 to
3 gallon sprayer would be suitable to apply this material. Fill propagating benches
with artificial or disinfested media.

Sticking of Cuttings
Drench all media first with a wetting agent such as Aqua-gro. Other forms of

wetting agents should be used on a trial basis. Next treat with a combination of
Terraclor 75 percent WP at 3/4 Ib. and Dexon 35 percent at 10 oz. per 100 gal, of
water using 1 pint per sq, ft. of bench area. Use of the wetting agent first helps
distribute the fungicides uniformly in the media. Dip cuttings in a 1:1 mixture of
rooting hormone and captan 50 percent and stick.

Protection at Rooting and Growing Time
Spray all cuttings under mist with captan 50 percent plus ferbam 76 percent at

3/4 Ib. of each per 100 gal. of water every 2 weeks. Stop misting until plants dry
after each application. Four weeks after cuttings are stuck, drench all cuttings
once more with Terraclor 75% at 3/4 Ib. plus Dexon 35% at 10 oz. per 100 gal. of
water at 1 pint per sq. ft.

Apply a wetting agent (Aqua-gro or other similar compound) once more 4 to 5
weeks after the cuttings were stuck. The wetting agent at this time aids water and
fungicide distribution in all media.

After mist is shut off and cuttings have been transplanted, reduce the captan-
ferbam spray to once every 3 to 4 weeks and use the Dexon drench at 8-week intervals
to protect the roots.

Remove all wilted or diseased plants and/or cuttings from the propagating and
growing area every day. Place diseased plants in a tight container to prevent spread
of infested soil over the bench.
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Fungicide Rates For Small Volumes

100 gal. 50 gal. 1 gal. Notes

Terraclor 75% WP
Dexon 35%
Cap tan 50% WP
Ferbam 76% WP
Fore

12 oz. 6 oz. 2-1/4 level tsp.
10 oz. 5 oz. 3-1/4 level tsp.
12 oz. 6 oz. 1-1/2 tsp.
12 oz. 6 oz. 1-1/2 tsp.
32 oz. 16 oz. 4 tsp.

Keep a record of treatment dates for each

Mist off the foliage.
Only controls pythium
and phytophthora

material

Must be accurate (1 oz. = 28.4 grams)- Triple beam scale balance available
from Matheson Scientific Co., 4540 Willow Parkway, Cleveland, Ohio, and Chemical
Rubber Co., 18901 Cranwood Parkway, Cleveland, Ohio 44128, or similar type scale
should be used to accurately weigh fungicides.
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