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EVALUATION OF KENTUCKY BLUEGRASS, FINE FESCUE,
AND RYE6RASS VARIETIES

Robert W. Miller
Department of Agronomy

Ohio Agricultural Research and Development Center

Bluegrass Varieties

Kentucky bluegrass (Poa pratensis) is the grass species most often used for
turf in Ohio. The fine texture of the leaves, along with the capacity to produce
numerous shoots and rhizomes, makes this grass well suited for use in home lawns,
golf course fairways and tees, cemeteries, and recreational establishments such as
parks and playgrounds.

When many people hear the term Kentucky bluegrass, they think only of common
Kentucky bluegrass. In the past, common Kentucky bluegrass seed was harvested from
long-established fields in Kentucky, southern Indiana, the Dakotas, and other loca-
tions. These fields consisted of plant populations made up of Kentucky bluegrass
of many types. In reality, this seed was a mixture of several strains. This complex
blend of strains included some plants adapted to a wide range of conditions. In
recent years, many selections of Kentucky bluegrass have been released as varieties.
Some of these selections have proven to be no better and in some cases inferior to
common Kentucky bluegrass. Yet many are good seed producers. Because of this, the
seed is harvested and sold as common Kentucky bluegrass. Imported seed of unknown
genetic makeup also is abundant on the market. Today the chances of purchasing
what was once known as common Kentucky bluegrass are slim unless the seed is known
to come from old, established fields.

Some varieties of Kentucky bluegrass have become well known. In 1936 Merion
was selected from common Kentucky bluegrass growing at the Merion Golf Club near
Philadelphia, Pa. It is resistant to leaf spot disease but susceptible to rust and
stripe smut. In many cases stripe smut infestations have ruined Merion turf.
Merion requires high nitrogen fertilization and tends to develop thatch. It will
withstand closer mowing than some of the other Kentucky bluegrasses. If managed
properly, it will produce a beautiful, dense sod until stripe smut becomes a prob-
lem.

Windsor is a selection made in Ohio from an old common Kentucky bluegrass
stand. It is similar in appearance and has performed about the same as Merion in
research conducted at Columbus and Ripley, Ohio. As with Merion, stripe smut in-
festations may become a serious problem in Windsor turf. Windsor also is somewhat
susceptible to the helminthosporium diseases. Windsor will do well under closer
mowing and recover quicker from damage than some other Kentucky bluegrasses.

A-20 is available only as sod. It has been outstanding in research conducted
at Wooster. A-20 has been resistant to diseases and has produced a dense turf free
from weeds. Injured areas heal quickly, making it well adapted for use on golf
tees, football fields, and other hard-use areas.

Pennstar was developed at Pennsylvania State University and has been evaluated
under research conditions for several years at various stations throughout the
United States. Seed was first available in 1970. It has excellent disease resist-
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ance and produces a tight, weedfree sod. Pennstar shows promise for use in golf
tees and fairways, home lawns, and other turfgrass areas where bluegrass is wanted.

Kenblue is a name given to a mixture of seed lots harvested from several natu-
ral bluegrass stands grown in Kentucky. It is resistant to stripe smut but sus-
ceptible to the helminthosporium diseases. The best use for this variety is in
areas under a medium level of management.

South Dakota Certified Kentucky Bluegrass was included in test at The Ohio
State University for the first time in 1969. Its performance is not expected to
be greatly different from Kenblue.

Fylking was developed at the Swedish Plant Breeding Station, Svalof. It has
not been included in Ohio studies long enough to fully evaluate its performance.
It is described as a low-growing variety adapted to close mowing, with good re-
sistance to leafspot and stripe smut.

Park is a "synthetic variety" produced by interplanting 15 strains and harvest-
ing the seed. This blending of strains is not greatly different from the natural
blending of common Kentucky bluegrass. Its performance in Ohio studies has been no
better and in some cases inferior to Kentucky-produced common. It is susceptible
to leafspot and moderately resistant to stripe smut.

Nudwaif is a bluegrass selected in Nebraska. Reports from Nebraska state that
it obtains about one-half the size as other Kentucky bluegrass, makes a firm turf,
and remains green late into the season. Research conducted in Ohio has failed to
show any real advantages for this variety. It is susceptible to leafspot but has
some resistance to stripe smut.

Newport is a selection made on the Oregon coast. Seed of this variety has been
on the market for several years. Its performance usually has been inferior to com-
mon Kentucky bluegrass. A/export Ol is a selection made from Newport and is diffi-
cult to distinguish from the parent variety. Much of the common Kentucky bluegrass
seed on the market is actually Newport.

Delta is a selection from Canada. It greens up earlier in the spring than most
bluegrass varieties but appears to have no other significant advantage. It is a
good seed producer and therefore seed will likely be available for some time. The
appearance of this variety is similar to common Kentucky bluegrass.

Prato is a variety imported from Europe. It has been somewhat better than com-
mon Kentucky bluegrass in Ohio studies. Prato is fairly resistant to both helmintho-
sporium diseases and stripe smut. It does not produce as dense a sod as Merion,
Windsor, Pennstar, or A-20.

Arboretum Kentucky bluegrass is composed of seed from a successful bluegrass
stand at the Missouri Botanical Garden Arboretum near Gray Summit, Mo. It is not
greatly different in appearance from common Kentucky bluegrass. It is composed of
several strains of bluegrass and in this way is similar to Park and common Kentucky.

Delft has not performed well in Ohio studies. It is intermediate in disease
resistance, although it does have some resistance to stripe smut.
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Cougar has not performed well in Ohio, mainly because of its susceptibility
to leaf spot. In studies at Columbus, leaf spot has been more severe on Cougar than
on any other variety tested. It has a low growth habit and wide leaf blades.

Nuggett was released by the Alaska Agricultural Experiment Station and Crop
Research Division in 1965. It is dark green in color and is reported to have good
disease resistance and winter hardiness. It has performed well in Ohio studies
since 1969,

Adelphi is a new variety developed by Dr. Reed Funk at Rutgers University. It
is dark green in color, makes a dense turf at low mowing heights, and has been out-
standing during the limited time it has been in studies at The Ohio State University.

Campus has been resistant to stripe smut and fairly susceptible to leaf spot in
Ohio studies. It has not formed as dense a turf as such varieties as A-20, Pennstar,
Merion, and Windsor. The overall ranking of this variety has been superior to Park,
Newport, common, Delta, Cougar, and some other varieties.

Sodco, a release from Purdue University, is a blend of dwarf types of Kentucky
bluegrass% It was included in Ohio studies for the first time in 1969 and has per-
formed well.

Other named varieties included in Ohio studies are Baron, A-10, A-34, Arista,
Southport, Palouse, Geary, Primo, Belturf, and Zwartberg. Inadequate information
prevents comments about them.

RedFescue Varieties

Red fescue is used for home lawns, golf course roughs, and other turfgrass
areas where minimum maintenance is desirable. It is well adapted on sandy soils,
is fairly shade tolerant, will not stand close mowing, and will deteriorate under
a high fertility program.

Named varieties of fine leaf fescues are Wintergreen, Pennlawn, Illahee, James-
town, Ruby, Rainier, Golfrood, Arctared, Duraturf, Oasis, Highlight, Boreal, Bra~
bantia, Reptans, Barfalla, Sceempter, Durlawn, Erika, Cascade, Fortune, and Dawson.
Many of these have not been evaluated for any length of time. Illahee and Pennlawn
are superior in performance to common red fescue.

Perennial Ryegrass Varieties

Perennial ryegrass has been used extensively as a so-called nurse crop with
new turfgrass seedings, as a temporary grass, to overseed damaged football fields,
tees, etc., and to overseed Bermudagrass greens. Common perennial ryegrass does
not produce quality turf. It has a coarse appearance, produces a thin turf,
especially in hot weather, and is unsightly after mowing. It is often included in
cheap seed mixtures. In Ohio studies, perennial ryegrass persists in turf.

Among several newer varieties, Manhattan, Pennfine, and NK 200 have better
mowing quality, are finer in texture, and produce a better turf than common peren-
nial ryegrass. Norlea, NK 100, and Pelo are other varieties which are superior to
common.

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.
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EVALUATION OF FIVE KENTUCKY BLUEGRASS VARIETIES
ALONE AND IN BLENDS

Merle H. Niehaus
Department of Agronomy

Ohio Agricultural Research and Development Center

Five varieties of Kentucky bluegrass were planted alone and in all possible
2-way, 3-way, 4-way, and 5-way combinations in 1968. This gave a total of 31
treatments which were replicated three times. Plots were seeded at the rate of
2 Ib. per 1,000 sq. ft, and were 3 x 1.5 feet* Mowing height was 1 inch and clip-
pings were not removed. Fertilizer was applied three or four times per year, with
nitrogen applied as ammonium nitrate at 6 Ib. of actual N per 1,000 sq* ft. per
year. Plots were watered only when drought stress was severe„

The varieties were Fylking, Pennstar, Merion, Windsor, and Kenblue* All ex-
cept Kenblue are pure varieties in which nearly all plants are genetically identical,
Kenblue is a variety which originates from naturalized stands in Kentucky and is
therefore not a pure strain. The varieties vary in disease resistance and toler-
ance to 1-inch cutting height. Merion and Windsor are susceptible to stripe and
flag smut but resistant to Helminthosporium leafspot. The opposite is true of Ken-
blue. Fylking and Pennstar are resistant to both diseases. All of the varieties
except Kenblue have tolerated a 1-inch cutting height when diseases were not preva-
lent* Kenblue has performed well only when mowed at 2 inches in other Ohio trials*

The objective of this trial was to determine whether blends are superior to
pure strains in terms of turf quality. Turf quality as used here includes density,
freedom from weeds, color, and general appearance. Theoretically, a blend has
better chances of success than a pure variety because of its variability* Pure
varieties, with no variability, can be killed completely by a single race of a dis-
ease , However, two or more varieties grown together are not likely to all be sus-
ceptible to one disease race and therefore only light damage will result from a
disease attack. Of course, a pure variety can be resistant to all diseases in an
area and all varieties in a blend can be susceptible, so no general rule concerning
blends will always hold true.

During the first few years of the trial, little difference between plots could
be detected and all appeared excellent. Of the five varieties, Merion appeared most
aggressive and tended to dominate plots in which it was planted. In 1972, differ-
ences appeared and a visual estimate or rating was made. Statistical analyses have
not been completed, but results are rather striking as shown in Table 1.

It was expected that blends would have an advantage. However, the best treat-
ments were the pure varieties Fylking and Pennstar, with the Fylking-Pennstar blend
nearly as good. These two varieties also have performed identically in other tests,

Merion, and to some extent Windsor, were infected with smut in 1971 and this
probably explains their low ratings. Kenblue was expected to perform poorly because
of the low cutting height and the data indicate that this occurred*

The rating of an individual variety was calculated by averaging the rating
received by all plots which included that variety* These calculated ratings are as
follows: Fylking — 5.4, Pennstar -- 5.3, Merion -- 4.4, Windsor -- 4.5, and Ken-
blue „ 4^4^ These calculated ratings are similar to ratings received by these
varieties in variety trials at Wooster, The data from Table 1 and the above data



all indicate that FyIking and Pennstar were superior to the other three varieties in
this test.

Data will be collected from these plots for several more years because it is
possible that blends may yet prove to have an advantage.

At this point the data from this test indicate that a blend is no better than
its best component. However, poor varieties can be planted without much adverse
effect if they are blended with a significant amount of a superior variety.

If varieties for which little data are available are to be planted, the chances
of success would be markedly improved by growing blends* The same might be true if
a particular type of seed is to be planted over a wide range of environments or used
under a variety of management levels.

TABLE 1.—Turf Quality Ratings of Varieties and Blends of Ken-
tucky Bluegrass. Seeded in 1968, Ratings Made in 1972.

Variety*
or
Blend

F
P
FP
MP
WF
MF
KP
MFP
WFK
WFP
FKP
MWFKP
WP
MFKP
WFKP
W

Rating"*"

7.7
7.7
7.0
6.7
6.7
6.3
6.3
6.0
5.7
5.7
5.7
5.3
5.0
5.0
5.0
4.3

Variety
or
Blend

MW
MWF
WKP
MWFP
MWKP
K
FK
MFK
WK
MWK
M
MK
MKP
MWFK
MWP

Rating

4.3
4.3
4.3
4.3
4.3
4.0
4.0
4.0
3.7
3.7
3.3
3.3
3.3
3.3
2.7

* F=Fylking 0217, P=Pennstar, M=Merion, W=Windsor, K=Kenblue.
1* 1-9 rating, 9=best, av. of 3 replications.

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.
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EFFECTS OF NITROGEN FERTILIZER AND MOWING HEIGHT
ON WEED CONTENT OF A KENTUCKY BLUEGRASS TURF

Merle H. Niehaus
Department of Agronomy

Ohio Agricultural Research and Development Center

In 1968 a Kentucky bluegrass turf was established with 85 percent Kenblue and
15 percent Merion seed (by weight}* Kenblue seed comes from old natural fields in
Kentucky. It is susceptible to Helminthosporium leaf spot and does not tolerate
low cutting* Merion is resistant to leafspot and is tolerant to low cutting heights,
In the Wooster area it is very aggressive for the first few years, but usually be-
comes infected with stripe smut about the fourth year.

In 1969 the area was divided into plots which received the following treatments:

A. Rates of nitrogen (N) fertilizer in pounds of actual N per 1,000
sq. ft.

April 10 May 15 June 15 July 15 Sept. 15 Total

1 . 2 2 2

2. 2

3. 1 1 1

4. 1

5.

6.

B» Mowing heights (each N treatment plot was divided into two subplots)

1, One inch

2» Two inches

Past experience has indicated that approximately 5 Ib. of N per 1,000 sq. ft.
per year and a 2-inch mowing height are ideal for Kenblue. Merion does best with
about 7 Ib. of N per year and can tolerate a 1-inch mowing height*

Plots were further subdivided by fungicide treatments to control leafspot.
Results of these treatments will not be discussed here.

The N source for all dates except Sept. 15 was ammonium nitrate, a quick-
release type. The N source on Sept, 15 was 12-12-12, also a quick-release source.
Fertilizer was applied to dry turf and then irrigated. However, plots were not
irrigated otherwise.

The most obvious effect of the treatments was on the degree of weed invasion.
In 1971 some plots were heavily invaded by crabgrass. However, plots mowed at 2
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TABLE 1.—Effects of N Rate and Mowing Height on Weed Content in Kentucky
Bluegrass Turf.

1 U M flAlnL.U. ii per
1,000 Sq. Ft.

per Year

10

5

5

2-1/2

2-1/2

1-1/2

M.CVNO.

Applications
per Year

5

3

5

3

1

1

*Percent of surface area

Crabgrass

rVeronica.

•

Percent Weeds*

19711"

1-In. Ht. 2-In.

10

10

20

50

60

40

estimated to be covered

Ht. 1-

0

0

0

0

0

0

by weeds.

1972? '

In. Ht. 2-In. Ht.

0 0

8 0

8 0

13 1

13 0

13 1

TABLE 2. —Effects of N Rate and Mowing Height on Percent Merion in an 85%
Kenblue-15% Merion Blend After 4 Years.

Lb. N per
1,000 Sq. Ft.
per Year

10

5

5

2-1/2

2-1/2

1-1/2

No.
Applications
per Year

5

3

5

3

1

1

Percent
1-In. Ht.

95

60

80

38

57

25

Merion
2-In. Ht.

87

52

72

35

43

20
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inches had no crabgrass regardless of the N treatment. All plots mowed at 1 inch
had crabgrass, with the amount generally increasing as N rate decreased.

Similar results were obtained in 1972. However, the weed was a species of
veronica and crabgrass was not a problem. Presumably, the change in weed species
was due to different weather conditions. Again, there were few weeds in the plots
mowed at 2 inches, with plots mowed at 1 inch being invaded according to N rate.
Results concerning weed invasion are shown in Table 1.

A less obvious effect of the treatments concerned the stability of the blue-
grass blend. In general, higher rates of N and low cutting height favored the
Merion. Results are shown in Table 2. Nitrogen rates appear to have had a greater
effect on changes in the bluegrass population than cutting height did.

Color of the turf varied throughout the year and ratings changed according to
number of days past a fertilizing date. However, plots receiving N in September
only were obviously N deficient in the spring, as shown by their yellow-green color.
The plots receiving 10 Ib. of N per 1,000 sq. ft. per year also had poor color much
of the year due to many completely brown leaves. It could not be determined whether
these dead leaves were due to direct fertilizer burn or to disease. These plots
became extremely brown during August 1971 when drought conditions prevailed.

All things considered, the plots receiving 5 lb.- N per 1,000 sq. ft. per year
and mowed at 2 inches were the most outstanding in this trial. Whether the 5 lb.
of N was applied in three or five applications appeared to make little difference.

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.
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BENTGRASS VARIETIES VARY IN TOLERANCE TO DICAMBA

Robert W. Miller
Department of Agronomy

Ohio Agricultural Research and Development Center

Varieties of bentgrass are known to vary in their tolerance to some herbicides,
Dacthal, although considered safe to use on many bentgrass varieties on golf course
fairways, is not labeled for use on Toronto and Cohansey bentgrasses.

Bentgrass plots at The Ohio State University were treated with Banvel in 1970
to control some broadleaf weeds. The intended rate of application was 1/4 Ib. of
active ingredient per acre. However, due to a miscalculation by the technician
making the treatment, the actual rate was about 1/2 Ib. per acre. The plots were
managed similar to golf greens.

Varieties in the experiment were greatly different in their tolerance to the
1/2 Ib. rate, Kingston velvet bentgrass and an experimental creeping bentgrass
variety (MSU 28A) showed no signs of injury, while Toronto, Arlington, and Nimisila
creeping bentgrasses were severely injured. Cohansey creeping bentgrass was
slightly injured. Colonial bentgrasses in the study were intermediate in tolerance
to Banvel, However, Highland was injured more than Astoria, Holfior and Exeter.

Although some varieties were severely injured, they appeared to be completely
recovered 30 days later. Injury ratings for all varieties in the study are shown
in the following table.

Cultivar Rating* Cultivar Rating*

Penncross
Seaside
Highland
Astoria
Holfior
Exeter
Kingston
Toronto
Cohansey
Arlington
Evansville
Congressional
Pennpar

7.8
6.3
5.5
7.0
7.0
7.3
9.0
3.3
8.5
3.0
7.8
8.3
7.0

Twin Orchards
Nimisila
MSU 38
MSU 12
MSU 28A
NK 980
NK 999

1/3 Penncross
1/3 Astoria
1/3 Highland

1/2 Penncross

7.3
3.8
5.5
7.5
9.0
7.5
5.8

7.8

1/2 Seaside 8.0

L.S.D. .05
.01

0.7
0.9

*1 = severe damage to 9 = no damage

Turf and Ornamentals Research--1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.
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Methods

The test area in Wooster contained a blend of 85 percent Kenblue Kentucky blue-
grass and 15 percent Merion bluegrass. The grass was maintained at moderate fer-
tility and at a mowing height of 1-3/4 inches.

A randomized block design with three replications of each treatment was used.
Individual plots measured 6 x 8 feet. The fungicides were applied with a 15-gallon
capacity 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 p.s.i. (pounds
per square inch) at each nozzle.

TABLE 1 .—Relative Efficiencies of Fungicides in the Control of Melting-Out
of Kentucky Sluegrass

Treatment

Daconil 2787

Bromosan

Hinosan

MF 535

Hinosan

3336

MF 535

Tops in

Tops in

MF 509

3336

MF 509

Control

*Rate

4

4

2 (Active)

4

4 (Active)

4

2

4

2

2

2

4

Infected Blades/100 Leaves

16.6 a

24.6 b

24.6 b

26.6 b

28.6 b

36.0 c

44.0 d

44.0 d

46.0 d

46.0 d

52.0 de

55.3 ef

62.0 f

Ounces of formulation used per 1000 sq. ft. of turf per application.

Mean 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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Fungicide applications were made on April 27, May 11, and May 27. Samples of
100 leaves were collected at random from each plot on June 4 for determination of
the infected leaves. An analysis of variance and Duncan's multiple range test were
computed from the ratings.

Results and Discussion

The experimental data indicate that the protectant fungicide Daconil 2787
(4 oz.) gave the best control of the disease. Bromosan (4 oz.), Hinosan (2 oz.
A. I.), and MF 535 (4 oz.) also gave significant control. Other materials such as
3336, Topsin, and MF 509, which have systemic properties, were less efficient and
in some instances had a non-significant influence on the disease. Phytoxicity was
observed with Hinosan at the 4 oz. rate.

In summary, a successful Helminthosporium disease control program consists of
at least two early season applications of an effective protectant fungicide at
2-week intervals. A third application may be needed if weather and disease sever-
ity dictate.

Along with an effective fungicide program, certain cultural practices will
help control Helminthosporium diseases. Mowing at 1-1/2 inches or higher will help
reduce melting-out of Kentucky bluegrass. Opening the areas around the plant crowns
with a vertical mower or by hand raking can aid in recovery of diseased stand. It
is also best not to fertilize the turf until about May after the new spring flush
of growth is past.

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.
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The best of the Rugosas and their hybrids for Ohio are planted in the Garden of
Roses of Legend and Romance at the Ohio Agricultural Research and Development Center,
This 2.7 acre garden, established in 1968, has been planted with more than 1500 roses
of 500 different varieties. Other groups of roses in the garden include older hybrid
teas, hybrid perpetuals, shrub roses, mosses, Damascenas, species roses, hybrid
Foetidas, hybrid musks, Eglanteria, Chinensis, Centifolias, Albas, Gallicas, Bourbons,
old climbers, and ramblers.

Only a few nurseries grow species, old garden, and shrub roses,
firms can be obtained from state or local rose societies.

Names of these

Rugosa roses and their hybrids in the Garden of Roses of Legend and Romance
are listed below: (F) denotes fragrance and (R) denotes repeat bloom.

Amelie Gravereaux
Blanc Double de Coubert
Delicata
Flamingo
Frau Dagmar Hartopp

(Frau Dagmar Hastrup)
Grootendorst Supreme
Hans a
Lady Curzon
Max Graf
Mme. Julien Potin
Nova Zembla
Pink Grootendorst
R. Rugosa
R. Rugosa double
R. Rugosa alba
R. Rugosa rubra
Rose a Parfum de 1'Hay
Rugosa La Vigne
Ruskin
Sarah Van Fleet
Schneezwerg (Snowdrift)
Sir Thomas Lipton
Therese Bauer
Therese Burnet
Thusnelda
Vanguard
Wasagaming

Carmine (F-R)
White (F-R)
Silvery Pink fF-R)
Pink (R)
Pink (F-R)

Crimson (R)
Reddish Violet (F-R)
Pink (F)
Pink
Rose Pink (R)
Ivory White (F-R)
Clear Pink
Light to Deep Pink
Magenta
White (F-R)
Magenta Purple (R)
Cherry Red (F-R)

Deep Crimson (F-R)
Rose Pink (F-R)
Snow White (R)
White (F-R)
Medium Pink (F-R)
Red to Pale Pink (F)
Rose
Orange Salmon (F)
Clear Rose (F-R)

Turf and Ornamentals Research--1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.

-18-



PLANTING GARDEN ROSES

James U Caldwell
Extension Floriculturist
The Ohio State University

Roses may be planted successfully either in the spring or fall. However, most
gardeners find planting in the spring more convenient, with a greater choice of
varieties available. Spring-planted plants do not have to withstand adverse winter
conditions which may result in severe damage or loss.

Roses are available from garden centers, nurseries, and other stores which
handle plants. One of the more common ways of offering rose plants for sale in Ohio
is potted. This means that the plants are placed in some type of container in late
winter and allowed to become established. These plants generally have leaves and
sometimes flowers when purchased.

The other common method of handling roses is bare-root. These plants are
offered for sale as packaged roses and when unwrapped, the roots are bare. The
time during which these plants can be planted is limited. They should be in the
ground before shoots develop, which means the earlier the better in the spring.
Potted roses offer a greater latitude for planting as they can be planted from
early spring throughout the summer.

As soon as packaged plants are obtained, they should be unpacked and the roots
placed in water for about 1 hour before planting. If it isn't possible to plant
immediately, place the plants in a cool place out of the sun. If planting will be
delayed for a few days, place the plants in a cool, dark area or heal them in the
soil by making a trench and covering the roots and tops with soil. If the plants
are potted, see that they have adequate water and sunlight until planted.

Before actual planting of the bare-root roses, prune off any damaged stems or
roots. Hybrid teas, floribundas, grandifloras, and climbers should have the tops
cut back to 12 to 15 inches. Normally, the grower has already pruned the stems
back before packaging. Do not remove any of the roots unless they have been dam-
aged, since a large portion of the stored food in the plant is located there. Very
little must be done to potted roses before planting.

Since roses are grown for flowers rather than foliage, they should be planted
where they will obtain at least 1/2 day of full sunlight for optimum growth. Rose
growers generally agree that a bed in an open location and facing east is ideal.
However, it is important that the plants are not shaded by trees, buildings, and
walls or the plants will be weak and spindly. Roses may be planted in shrub bor-
ders but extra care in fertilizing will be necessary since the shrubs will compete
with the roses for the fertilizer.

If any quantity of roses are grown, it is advisable to place them together in
beds restricted for only roses. It is then possible to prepare the bed to have
the best growth. Select an area which is well-drained. For convenience of caring
for the roses, the width of the beds should not be more than 5 feet.

The soil, if possible, should be a good garden loam. Since many homeowners
are not fortunate enough to have a good soil, it can be produced by mixing whatever
type of soil is present with organic matter in a ratio by volume of 50 to 60 per-
cent soil to 40 to 50 percent organic matter. (This is similar to 2 parts of soil
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to 1 part of organic matter, 2 shovels of soil to 1 shovel of organic matter, or 2
bushels of soil to 1 bushel of organic matter.) The organic matter could be well-
rotted manure or coarse sphagnum peat moss. The amount of organic matter can be
increased or decreased, depending on how heavy the soil is.

The spacing between plants depends on the growth habit of the type of rose.
For instance, hybrid teas, grandifloras, and floribundas should be 18 to 24 inches
apart in the row, with approximately 24 inches between rows. More vigorously grow-
ing varieties may require greater spacing. If plants are placed too close together,
growth will be tall and spindly and flowers smaller in size. Climbers are generally
planted as specimen plants and should be allowed considerable room to grow, since
they will spread out over a large area. If planted next to a fence, they should be
10 to 12 feet apart.

Since most commercially grown roses are propagated by budding, a rose grower
can use the bud union as a guide for planting depth. In most soils, the bud union
or knob should be at or just a little above the soil level when the rose is planted.
The bare-root plants should be placed in a hole or trench large enough to permit
the roots to be spread out. The soil should then be pushed around the roots and
firmed by hand. Under no circumstances should the roots be twisted, cut off, or
wound into a ball and crowded into a small area. If potted roses are being planted,
keep the soil ball intact and dig a hole large enough to accommodate the ball of
soil and allow some backfilling* The planting depth should be the same as for bare-
root roses. Water thoroughly as soon as planting is complete in order to obtain
contact between the roots and soil.

Whether the bare-root plants are set out in the fall or spring, they should be
protected immediately. Mound the plants with extra soil (not soil which is presently
covering the roots) to a depth of 6 to 10 inches. This prevents rapid evaporation
of water from the canes with resultant withering of the branches before the roots
become established. This soil should be removed as soon as the shoots start to de-
velop in the spring. It is also advisable to mulch the soil area between the plants
with some form of organic matter such as ground corncobs, peat moss, manure, straw,
or similar materials. The depth of this mulch should be 4 to 5 inches for winter
protection and 2 to 3 inches during the summer.

If potted roses are planted, it is not necessary to mound the soil around the
canes since they will already have shoots present. One of the advantages in pur-
chasing potted roses is that roots have developed in the container. However, mulch-
ing around the plants as described for bare-root roses is highly recommended*

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
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PRUNING GARDEN ROSES

James L. Caldwell
Extension Floriculturist
The Ohio State University

There has been much discussion and controversy concerning the proper time and
method to prune roses* However, based upon research at The Ohio State University
rose test gardens, it was found that if hybrid teas, floribundas, polyanthas, and
grandifloras are pruned in March, more flowers can be expected during the summer
than if pruned in the fall. Climbing roses should be pruned immediately after
flowering to prevent removing the flowers for next year.

The actual pruning of the plants requires a number of considerations* For ex-
ample, roses should be pruned differently for exhibition compared with trying to
have as much bloom as possible on the plants. Thought should also be given to the
ultimate height, depending on the background plants and the general effect on the
landscape.

Some fundamental pruning practices pertain to all garden roses, regardless of
type* When bare-root roses are planted, tops should be cut back to 12 to 15 inches,
Frequently, this is already done before the roses are received. Any roots which
are broken or damaged should be removed* With potted roses, these twojpractices
are generally taken care of before the plants are purchased.

Due to the severity of the winters in Ohio, canes are frequently killed down
to the soil or mulch line. Then it is simple to cut them back by removing all
dead or damaged wood* If damage appears on one side of the cane only, remove the
entire cane since the damaged area will ultimately affect the growth of the new
shoots.

Disregarding severe winter damage, a few pruning practices must be performed*
Three of the more important are: (1) remove any canes which have been broken or
damaged by insects or diseases, (2) remove one of two canes which may be rubbing,
(3) remove canes which are spindly or smaller in diameter than the size of a lead
pencil. After pruning according to these general recommendations, hybrid teas,
floribundas, and grandifloras should be cut to a height of 18 to 24 inches or to a
height which is in balance with the rose bed if the bed is surrounded by a hedge
planting.

Climbing roses are generally pruned in accordance with the basic pruning prac-
tices listed. In addition, some very old, heavy canes may be growing in the center
of the plant which are not producing many leaves or flowers and it would be just as
well to prune these completely to the ground. The newer canes will produce more
growth and flowers which are more desirable* Since the canes may become quite long
and climb into a neighbor's yard, it will be necessary to prune them back until
they are maintained in bounds* This means that for best results with a climber, be
sure to allow enough space for it to grow or it will require continual pruning*

When pruning roses, be sure to use a sharp pair of pruning shears. Direction
of the cut doesn!t appear to be of major importance. Therefore, do not worry
whether the cut is slanting, but be sure that the cut is clean and not torn.

Turf and Ornamentals Research--1972. Research Summary 62, Ohio Agri-
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WINTER PROTECTION FOR GARDEN ROSES

James L. Caldwell
Extension Floriculturist
The Ohio State University

^ garden rose is a hardy plant and will generally withstand the severe and
varying temperatures of Ohio!s winters. However, it is recommended that roses be
mulched or otherwise protected.

Mulching means applying a material, usually organic in nature, to the soil for
the purpose of preventing heaving of the soil by freezing and thawing. During the
summer, mulch helps to conserve moisture, keep down weed growth, keep the soil at a
more even temperature, and increase aeration of the soil.

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

Many mulching materials are available* Rose growers may have a particular pref-
erence or their selection may be based on what is available and economical. In most
cases, the choice is fairly broad as most mulches are effective as long as the grower
knows how to handle them. This is usually determined by the speed at which the
material breaks down. Generally speaking, the faster the material decays, the more
crucial the fertilizer levels. More of the mulching material will have to be used,
too, because of the more rapid decomposition.

One of the most popular mulching materials used to protect roses is ground
corncobs. They used to be relatively inexpensive but the cost has risen in recent
years as demand has increased. Corncobs break down rather rapidly, which means
additional nitrogen fertilizer must be applied or nitrogen starvation will become a
problem in the roses. Generally, an 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 square feet of bed area when the corncobs are placed on the soil will prevent
any problem. It may be necessary to apply more fertilizer 3 to 4 weeks later.
This fertilizer is applied in addition to that which is normally used for the roses.

Another very good material is peat moss,
The coarser Canadian or German types are recom-
mended. Peat moss will last a long time as de-
composition is quite slow. Peanut hulls are
another good material where available. These
last a long time and are quite attractive.
Mushroom compost may be used if it is old and
available. Manure is excellent if available
at a reasonable cost. However, the manure may
introduce a few weeds to the rose garden.

A couple of more recent organic materials
which make excellent mulches are wood chips or
shavings and shredded bark. Both materials are
attractive in appearance and will last a long

Mound soil 8-10 inches high
around the plants

for winter protection

-23-





THE EFFECTS OF FERTILIZER TREATMENTS ON RHODODENDRON

Elton M. Smith
Department of Horticulture

Ohio Agricultural Research and Development Center

During the fall of 1970, a study was initiated in a commercial nursery in
Madison, Ohio, to ascertain the optimum slow-release fertilizer treatments for the
production of Rhododendron !Roseum Elegans'.

The plants were propagated in the fall of 1969 and potted into 2-gallon con-
tainers in June 1970. The potting mix consisted of two parts of Michigan peat and
one part of silica sand. Ground agricultural limestone was added to the potting
mixture and one 10-gram Agriform Planting Tablet (20-10-5) was placed in the bottom
of each container. The only additional fertilizer was one 12-gram container tablet
(14-4-6) added to the top of each container during the growing season of 1970.

The specific objectives of this study were to determine the effects of differ-
ent rates of Osmocote, Agriform tablets, and Eesy Gro packets on vegetative growth,
flowering, appearance, and nutritional status of Rhododendron !Roseum Elegans1. On
Nov. 11, 1970, 90 plants were fertilized with each treatment as follows: Agriform
tablet (14-4-6): one per can, two per can, and three per can; Osmocote (18-6-12):
1 Ib. N. per cu. yd. of mix (equivalent to 2 tbsp. per 2 gal. can); Osmocote: 2 Ib.
N. per cu* yd. of mix (4 tbsp. per 2 gal. can); Eesy Gro (16-8-16): one packet per
can added to the bottom one-third of the soil in the can; and check, no fertilizer.

On May 19, 1971, 60 of the original 90 plants of each treatment were retreated
with one, two, or three tablets per container. Forty-five of the Eesy Gro plants
were treated with one 12-gnu tablet (14-4-6).

On June 30, 1971, 30 of the 60 plants treated in May received an additional
treatment of one, two, or three tablets per container.

Foliar and soil samples were taken at the time of initial treatment and again
in April, May, July, and September 1971. Dry weight samples were taken in September
and flower buds were counted in October. The results of the study are shown in
Table 1.

Certain treatments did not supply adequate nutritional levels, and therefore
vegetative and reproductive growth was poor. These treatments included: Eesy-Gro;
Eesy Go plus one tablet; one tablet (Nov) ; one tablet (Nov) + one tablet (May); and
two tablets (Nov). Severe foliage damage and/or reduction in growth occurred with
Osmocote 2 Ib. N.; three tablets (Nov) and three tablets (May); three tablets (Nov)
+ three tablets (May) + three tablets (June); and two tablets (Nov) + two tablets
(May) + two tablets (June).

The optimum treatments, considering vegetative growth, flower bud set, and
overall appearance, occurred with Osmocote 1 Ib, N; one tablet (Nov) + one tablet
(May) + one tablet (June); three tablets (Nov); and two tablets (Nov) + two tablets
(May).

Selecting the above four treatments, based on optimum growth characteristics,
the foliar levels of nitrogen, phosphorus, and potassium averaged between April and
September on recently matured leaves as follows: nitrogen, 1.77 percent; phosphorus,
0.20 percent; and potassium, 1.40 percent.
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TABLE 1.—The Effects of Fertilizer Treatment on Rhododendron 'Roseum Elegans'
as Expressed in Dry Weight, Average Number of Flower Duds per 1 l a n t , and Foliar
Levels of Nitrogen, Phosphorus, and Potassium,

Treatment

Check
Eesy Gro (Nov)
Eesy Gro (Nov)+ 1 Tab.
Osmocote 1#N (Nov)
Osmocote 2#N (Nov)
1 Tab. (Nov)
1 Tab. (Nov) + 1 Tab.
1 Tab. (Nov) + ] Tab.
2 Tab. (Nov)
2 Tab. (Nov) + 2 Tab.
2 Tab. (Nov) + 2 Tab.
3 Tab. (Nov)
3 Tab. (Nov) + 3 Tab.
3 Tab. (Nov) + 3 Tab.

Dry Weight Flower Fol
in Grams Buds N

Av. /Plant Av. /Plant %

(May)

(May)
(May) + 1 Tab. (June)

(May)
(May) + 2 Tab. (June)

(May)
(May) + 3 Tab. (June)

32.3
38.0
75.0
77.7
52.7
29-7
59.0
80.7
63.7
78.3
75-0
89-3
70.3
32.3

0
.2
.8
.5
.7
.7
.9

1.6
1.6
1.6
1.1
1.1
1.9
.8

.92

.98
1.52
1.71
2.15
1.18
1.56
1.60
1.46
2.06
2.14
1.69
2.22
2.42

iar Levels
P K
% %

.18

.19

.18

.23

.24

.18

.19

.15

.19

.21

.16

.21

.21

.18

.90

.98
1.33
1.04
1.25
.93

1.38
1.15
1.42
1.99
1.99
1.42
2.12
2.28

These figures could possibly be used as a guideline in the fertilization of
Rhododendron in peat-sand mixtures.

The fall application of fertilizers in this study greatly improved the green
color of the plants during the winter and early spring. A well-fertilized plant
during winter may be more winter hardy, less susceptible to disease organisms, and
more vigorous and productive during the first flush of growth in spring.

In summary, optimum growth of Rhododendron !Roseum Elegans1 during the second
season in 2-gallon cans was achieved with the following treatments: Osmocote 1 Ib.
N. per cu. yd. (Nov); three tablets (Nov); two tablets (Nov) + two tablets (May);
and one tablet (Nov) + one tablet (May) + one tablet (June).

Turf and Ornamentals Research--1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.
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CONTROL OF QUACKGRASS PRIOR TO PLANTING NURSERY STOCK

Elton M. Smith
Department of Horticulture

Ohio Agricultural Research and Development Center

The objective of this experiment was to determine the most effective herbi-
cide (s) to control quackgrass in a field prior to planting. The study was conducted
in a commercial nursery in northeast Ohio during 1970 and 1971.

The treatments included:

A. Pre-emergence
Eptam 5 Ib. AIA (active ingredient per acre)
Casoron 6 Ib. AIA
Casoron 8 Ib. AIA
Simazine 4 Ib. AIA
Simazine 6 Ib. AIA
Eptam 15 Ib. AIA (1971 only)

B» Post-emergence
Dalapon 15 Ib. AIA
Dalapon 15 Ib. AIA + Aminotriazole 4 Ib, AIA
Paraquat 2 Ib. AIA + Simazine 3 Ib. AIA
Amizine 7 Ib. AIA
Aminotriazole 4 Ib. AIA (1971 only)

The 1970 plots were 1,000 sq. ft. in area (20 X 50 feet) duplicated. The 1971
plots were 500 sq. ft* (10 X 50 feet), which represented one-half of the 1970 area,
in order to compare 1 and 2-year treatments. One-half of all plots in both years
were disked approximately every 6 weeks to compare herbicide only vs. herbicide plus
cultivation.

All pre-emergence herbicides were applied in April both years and incorporated
into the soil immediately following treatments. All post-emergence materials were
applied in early May and re-applied in late May after a 2-week interval.

Results and Discussion

The final evaluation after 2 years of study was recorded on September 15, 1971.
The results are expressed with the following abbreviations:

1 yr. 1970 treatment only
2 yr. 1970 and 1971 treatments
cult. cultivated every 6-8 weeks during the growing season for 2 years
non-cult. -- a pre-emergence treatment with no cultivation
spray sprayed with post-emergence herbicide

Quackgrass control was rated:

Exc. Excellent -- quackgrass practically eliminated
Good-Exc. - Good to excellent -- only a few shoots evident
Good Acceptable control
Fair Average control — not good enough for quackgrass
Poor No control
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In all cases, the 1-year sprayed (post-emergence and non-cultivated) treatnen:
was ineffective in preventing quackgrass the second year,

Casoron 8 Ib.
1 yr. cult. -- Good-Exc.
2 yr. cult. -- Exc. (some bindweed control also)
2 yr. non-cult. -- Fair

Dalapon 15 Ib.
1 yr. cult. -- Fair to Poor
2 yr* cult. -- Fair to Poor
2 yr. spray -- Fair to Good

Aminotriazole 4 Ib. plus Dalapon 15 Ib.
1 yr. cult, -- Fair to Poor
2 yr. cult. -- Fair to Good
2 yr. spray — Fair to Good (repeated sprays needed)

Paraquat 2 Ib. plus Simazine 3 Ib.
1 yr. cult. — Fair to Poor
2 yr. cult. — Fair
2 yr. spray -- Fair

Casoron 6 Ib.
1 yr. cult. — Good-Exc,
2 yr. cult. — Exc.
2 yr. non-cult. -- Fair

Simazine 4 Ib.
1 yr. cult. -- Poor
2 yr. cult. ~ Fair (results erratic, ranging from Poor to Good)
2 yr. non-cult. -- Poor

Simazine 6 Ib.
1 yr* cult. -- Fair to Poor
2 yr. cult. -- Good (an acceptable treatment where planting can be delayed at

least 1 year)
2 yr. non-cult. -- Fair to Poor

Amizine 7 Ib,
1 yr. cult. -- Poor
2 yr. cult. -- Poor
2 yr. sprayed — Fair to Good (repeated sprays could lead to high Simazine levels)

Eptam 5 Ib.
1 yr. cult, -- Poor
2 yr. cult* -- Fair to Poor
2 yr. non-cult, — Poor

Eptam 15 Ib.
1 yr. cult, ~- 'Poor
1 yr. non-cult. — Poor
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Aminotriazole 4 lb.
1 yr. cult. -- Fair
1 yr. sprayed — Fair (quackgrass considerably weakened by May spraying; how-

ever, regrowth began in September)

The most satisfactory pre-emergence treatments were Casoron at both 6 and 8
lb. rates. Cultivation of Casoron plots every 6 to 8 weeks prevented rhizome re-
generation and led to good to excellent control. One year of treatment in light
infestations should be adequate.

The most acceptable post-emergence treatment was the combination of Aminotri-
azole and Dalapon. The latter combination probably would have to be applied more
than twice per season for acceptable control in heavy quackgrass stands.

After fields have been treated, a certain time period must elapse to eliminate
the herbicide before planting new stock. The soil texture, amount of rainfall, the
herbicide selected and its rate, and the plant species to be planted all affect the
waiting period. Sowing oats and observing their growth for several weeks will give
an indication of herbicide residues.

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster. September 1972.
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SYSTEMIC FUNGICIDES FOR USE IN LANDSCAPE PLANTINGS

Charles C. Powell
Department of Plant Pathology

Ohio Agricultural Research and Development Center

Systemic fungicides provide a powerful tool to combat plant diseases in land-
scape plantings. Unlike systemic insecticides and herbicides, systemic fungicides
have not been developed to their fullest potential. Nevertheless, their usage is
increasing and ornamentalists should be aware of their advantages and pitfalls.

Plant pathologists are finishing a long research period dealing with several
basic types of systemic fungicides. Facts have been learned about their movements,
longevity, activity spectrums, and other fundamental points. What remains to be
done is to see how best to use them for plant disease control. The mission-oriented
phase of research involves work on timing, dosages, programming, etc. The payoff
is near at hand.

What is a systemic fungicide? Simply, it is any compound which has additional
activity other than where it was applied. Furthermore, this distant activity must
result from an internal relocation of the material or a fungicidal breakdown prod-
uct from it. Note that there is nothing in the definition of how distant or how
much distant activity.

Many types of systemic fungicidal activity exist. Some compounds only are re-
distributed within leaves on which they are applied. Others move much further,
Some chemicals which are termed systemic only exhibit the required properties when
very high dosages are used. These dosages tend to be phytotoxic. So the material,
in fact, is of little use as a systemic. The point is that the word systemic on a
label is not to be taken as assurance that the material will behave like other
systemics.

Why do plant pathologists believe that systemic fungicides will offer increased
disease control potential? First of all, their redistribution potential will aid
in control of diseases which have not succumbed to chemicals via conventional appli-
cation. The best example of this type of disease would be the vascular wilts of
shade trees (oak wilt, Dutch elm disease, verticillium wilts). In these diseases,
the pathogen is deep within root, trunk, and branch tissues. Conventional fungi-
cides cannot reach these culprits. However, pathologists are working to develop
soil application and trunk injection techniques with various systemic materials.
These diseases may soon be controlled with fungicides which will move to the patho-
gen and eliminate it.

Another potential advantage of systemic fungicides is their increased longevity
of action. Because they are within the plant, they are not as subject to climatic
factors washing them off the plant. Although the number of sprays needed may be
less, the need for more than one application still exists. The plant is growing all
the time. Even though some systemics will move into new growth, they become more
and more dilute as the plant grows. Furthermore, plant enzymes may destroy the fun-
gicide.

Table 1 shows some data of an experiment still in progress at the Cole Nursery
Co., Circleville, Ohio. Three different systemics were used. All exhibited the
need for re-application. For instance, Benlate plus oil provides some scab control
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TABLE "L—Use of Systemic Fungicides to Control Apple Scab on Flowering
Crabapples.

Treatments
(Beginning April 26)

Benlate and Sun 7E oil
Benlate and Sun 7E oil
Benlate and Sun 7E oil
Benlate only

Topsin only
Topsin only
Topsin and Sun 7E oil
Topsin and Sun 7E oil

EL 273
EL 273

Check, no sprays

Spray
Interval

10 days
20 days
30 days
20 days

10 days
20 days
10 days
20 days

10 days
20 days

—

Disease Rating*
(June 3)

1.3
4.2
7.7
6.7

2.9
7.2
1.2
5.8

1.0
3.1

9.9

*Q = no disease to 10 = 100% of leaves infected.

TABLE 2.—Some Systemic Fungicides Now Being Tested.

Common Name or
Experimental Name Trade Name

Distributor or
Manufacturer Uses

Benomyl

Thiabendazole

Topsin -M

deary's 3336

Bayer 33172

DCMO

DCMOD

Chloroneb

Methyrimol

Triarimol

Benlate Dupont and Company

Mertect Merck and Company

Topsin-M Penwalt Corporation
Zyban Mallinckrodt Chemical

Company

Cleary Chemical Co.

Chemagro

Vitavax Uniroyal

Plantvax Uniroyal

Demosan Dupont and Company

Mil curb Imperial Chemical Co.

Elanco Products

Mildews, Botrytis, etc.

Similar to Benlate

Similar to Benlate

Similar to Benlate

Mildews

Smuts and Rhlzpctonla

Rusts

Soil-borne fungi

Mildews on herbaceous
plants

Mildews, scab, etc.
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when sprayed every 30 days. However, spraying every 20 days or every 10 days fur-
ther increased the disease control.

Another advantageous property of systemics, which bears on longevity, is that
many are eradicants as well as protectants. This means that even if they are put
on after infection has taken place, they will still kill the fungus within the host.
As in the case with many insecticides, this means that applications can be delayed
until^the disease begins. This property should aid greatly in the economics of con-
trolling anthracnose of shade trees, for example. In Ohio, anthracnose is a problem
in only 1 of every 4 or 5 years. With conventional materials, landscapers have to
spray in the spring every year, just in case it may be a bad one. With systemics,
it may be possible to avoid such costly insurance programs.

With all of these advantages, why has the rapid development and adoption of
systemic fungicides not occurred? Each product has its own unique problems and
pitfalls. However a few general points should be mentioned.

Movement of systemic fungicides within plants seems to be upwards or distally.
Materials applied to leaves tend to move into tips and margins. In fact, if the
dosage is too high, yellowing or burning of leaf margins may be the first sign,

When applied to leaves, most systemic fungicides will move from the leaf into
new foliar growth. However, they will not move into roots or flowers. When ap-
plied to roots, systemics will generally be taken up by roots and move into branches,
stems, and leaves. Thus, it is theoretically possible to control a foliar or canker
disease by applying systemics either to the soil or to the leaves.

The activity of a systemic material applied to leaves is dependent upon how
much of the material is taken into the leaf and subsequently redistributed. Much
research is currently being done to better define and predict this aspect of sys-
temic fungicides. Older leaves take up more material than younger ones. Leaves
which dry out after the spray application over a longer period (4 hours or so) con-
tain more material than those which have dried quickly. The spray additive (spreader-
sticker or adjuvant) selected makes considerable difference (see Table 1, oil vs. no
oil). Finally, results vary depending upon the type of host plant being sprayed.

Foliar application is a complicated area of research. In many cases, experience
is the best teacher. To get the best results from a systemic, ornamentalists must
go beyond label directions. They must seek out successful programs by finding those
people who have the required experience.

Much development remains to be done in the area of soil application of systemic
fungicides. To date, soil applications have only been successful where root systems
are confined in containers or closed-bottom beds of some sort* Apparently the ma-
terials are tied up by soil particles and will be taken up by plants only if a new
root grows and comes in contact with a soil particle containing the material. In
open root system situations, it has been difficult to treat enough soil so that the
majority of the roots will make the required contacts.

Longevity, breakdown products, movement patterns, etc. are factors which the
federal government (EPA) reviews with great care in this age of concern for the
preservation of the environment. Therefore, these materials are proving to be ex-
pensive and slow in development and registration for use. Systemics are generally
far less toxic and damaging to the environment than the older fungicide types. In-
herent mammalian toxicities are lower, they don!t require as frequent applications,
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and they are within the plant rather than on its surface. In many instances, plant
pathologists have shown that systemic fungicides are useful for the control of many
diseases, but the information cannot be utilized because of lack of registration.

There are many fungicides, some in the experimental stage only, which are
classed as systemic fungicides (Table 2). Most of the developmental work mentioned
has been done with the benzimidazoles (benomyl and thiabendazole). Of these mate-
rials, benomyl is the only systemic fungicide presently available and useable by
ornamentalists in Ohio.

Benomyl has a double ring structure, with two tails or radicles on it. The
ring structure is where the fungicidal activity is. However, the radicles are
needed to get uptake into the plant. Once in the plant, the compound splits and
goes to work. Unfortunately, the benomyl molecule also tends to split up in the
bag on the shelf. This is especially true when moisture is present. Thus, users
must keep it dry and use it promptly, within the year in which it was purchased.

Most success with benomyl has come in the control of powdery mildews, Botrytis
grey mold or blights on flowers, apple scab, black spot of rose, Cylindrocladium
blight of azalea, Septoria leaf spots, Ramularia leaf spots, stem blight of vinca,
leaf blights of pachysandra, Rhizoctonia root rots, and other diseases. Unfortu-
nately, the registration of benomyl has lagged behind the effectiveness data. Of
all the above diseases, benomyl is registered only for control of powdery mildews,
Botrytis blights of ornamentals, and black spot of rose.

Much remains to be done in the area of mission-oriented research with systemic
fungicides. At the OARDC, research is continuing on adjuvant usage, long-lasting
granular formulations, integrated spray programs involving greatly reduced numbers
of applications, and several new materials recently discovered by chemical companies,
The total research effort by plant pathologists worldwide is great. It will undoubt-
edly result in rapid progress and soon enable Ohio researchers to use systemic fungi-
cides to their fullest potential.

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
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WOOD CHIPS AS A MULCH FOR ORNAHENTALS

Elton M. Smith
Department of Horticulture

Ohio Agricultural Research and Development Center

Woos chips have been used for many years for mulching purposes by both the
gardening public and the commercial nursery industry. Wood chips effectively con-
trol weed growth, retain higher levels of moisture in the soil, and improve the
appearance of the landscape. Two of the distinct commercial advantages of wood
chips are their availability and little or in some cases no cost. There are, how-
ever, certain disadvantages to using wood chips as a mulch.

Weeds: Wood chips applied to a depth of 1-1/2 to 2 inches will control most
annual weeds. However, some perennial weeds may eventually become a problem. Weeds
such as quackgrass, sheep sorrel, bindweed, nutsedge, and others with a stolon or
rhizome-type root system can become quite serious. These can be controlled manually
or with an herbicide such as amino triazole. This herbicide cannot be used in beds
containing herbaceous plants, but can be used in woody plant areas. Avoid contact
of the herbicide with foliage since it will discolor the leaves on ornamentals. The
advantage of amino triazole over other herbicides is that it is translocated from
the foliage to the root system, and results in more permanent weed control. Two
applications 14 days apart are usually recommended to control most perennial weeds.

Slugs: Wood chips, like most mulches, maintain a higher moisture level on the
soil surface and provide an ideal environment for slugs. Slugs can be a nuisance
since they feed on the foliage of many garden plants and can cause extensive damage.
Slugs can be prevented to a certain extent with one of the commercially available
slug baits.

Fertilizing: Most organic mulches in the process of decomposition will de-
plete the nitrogen and phosphorus levels in the soil through the action of micro-
organisms. This depletion can easily be offset by one additional fertilizing during
the year. Usually one application of a lawn or garden fertilizer prior to mulching
and a second application approximately 6 months later will provide the necessary
mineral elements. Almost any fertilizer such as 15-10-5, 10-5-5, 10-10-10, 5-10-10,
or similar analysis should be used at the rate of 3 to 4 lb. per 100 square feet
twice a year. If the ornamentals show unusual discoloration at any time during the
growing season and no insect, disease, or other abnormal problems can be seen, then
fertilizer should be applied to supply the missing mineral elements.

Lawn Mowing: Wood chips will, if entangled in the lawn mower, take the edge
off the cutting blade. With rotary mowers, chips can be thrown considerable dis-
tances, posing a safety problem. All wood chips should be removed from the turf
area prior to mowing to eliminate these problems. The edges of the beds in which
chips are used as a mulch should be somewhat lower than the turf area in order to
avoid contact with the chips during mowing. Edging beds at least once a year will
provide this depression and suppress the invasion of turfgrasses and weeds,

In summary, wood chips can be an excellent mulch if precautions are taken to
prevent the problems associated with perennial weeds, slugs, mineral element defi-
ciency, and lawn mowing.

Turf and Ornamentals Research—1972. Research Summary 62, Ohio Agri-
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THE LINDENS

Philip C. Kozel
Department of Horticulture

Ohio Agricultural Research and Development Center

The Lindens are botanically in the order Malvales and in the Basswood or
Tiliaceae family. Plants in this family are mostly tropical trees, shrubs, or
herbs, often with strong phloem fibers. The Lindens were often utilized for these
fibers and the name Basswood was derived from the term Bast Wood. North American
Indians used sutures of Basswood fibers to sew up wounds. Another important genus
in this family is Corchorus9 which are herbaceous plants often cultivated for their
fibers. The plants in this genus are commonly known as fiber jute or gunny.

The Lindens are handsome trees of good habit and comparatively rapid growth.
They make excellent shade trees and are much used along streets and avenues. The
Lindens usually have an excellent yellow fall color.

The flowers are perfect, creamy or yellowish-white, fragrant, and borne in long-
stalked, drooping clusters. Due to the abundant flowers on the trees, bees are at-
tracted to the nectar and Linden honey is highly prized. Attached to the flower
stalk for about half its length is a thin, oblong bract which constitutes one of the
prominent characteristics of this genus. The fruits are woody, roundish, grayish-
downy drupes about the size of peas, maturing in October and often persisting well
into the winter.

The leaves of Lindens are alternate, simple, and ovate or more or less heart-
shaped. They have oblique or lopsided bases, sharply toothed margins, and are
rather long petioled. The twigs are slender to moderately stout, more or less zig-
zag, tough, and mucilaginous if chewed. The buds are alternate, plump-ovoid,
slightly pointed, somewhat lopsided, and divergent. They are about 1/4 inch long
and usually have only two visible scales. There is no terminal bud. The buds are
especially mucilaginous and are very edible.

The bark of Basswood trees has frequently been reported to be a good treatment
for burns. Forest Indians in North America, for example, boiled the bark of bass-
wood for application to burns. Dr. Stephen Williams in an 1849 report to the Ameri-
can Medical Association called Basswood the best remedy for burns he had ever used.

More than 30 species of Lindens are found in the Northern Hemisphere. Many are
quite rare and of only botanical interest. There are, however, several native and
cultivated types suitable for ornamental use.

Lindens Native to Ohio

Tilia americana, American Basswood (90 feet): A forest tree of northern range,
most abundant toward the Northwest, where it is a dominant tree of the Maple-Basswood
forest region. The leaves are heart-shaped and large (3 to 8 inches long). The
undersurface of the leaves is essentially glabrous but occasionally has tufts of
hair in the axils of lateral veins. The leaf margin is distinctive, having long
pointed teeth often very irregular in size, giving a ragged or jagged appearance.

Tilia heterophylla, White Basswood (90 feet): A large forest tree quite simi-
lar in leaf shape, size, and growth habit to the American Basswood. This plant is
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easily recognized by the dense mat of stellate hairs, and the white color of the
lower leaf surface.

Tilia negrlecta, Hoary Basswood (90 feet): A large tree similar to both the
American and White Basswood. It differs from these species by having lower leaf
surfaces which are decidedly hoary or grayish due to dense stellate hairs*

Tilia floridana, Florida Basswood (40 feet): A small to medium sized tree with
leaves smaller than those of the other species. The blades are from 2 to 4 inches
in length and the undersides of the blades are whitish but not velvety like the
White Basswood, The stems are greenish yellow and are more or less tomentose.

Cultivated Lindens

Tilia cordata, Littleleaf Linden (90 feet): A dense compact tree composed of
many branches. The leaves are slightly disk-shaped, 1 to 2-1/2 inches long, often
broader than long, abruptly pointed, heart-shaped leaf base, finely toothed, a dull
green above and grayish beneath* The branches are brown,

Tilia cordata fGreenspire1, Greenspire Littleleaf Linden: This cultivar was
introduced by William Flemer, III of Princeton Nurseries. It is much more of an
upright growing tree, usually having a straight single trunk. It is frequently
used in street tree plantings,

Tilia cordata 'June Bride1, June Bride Littleleaf Linden: This is a new selec-
tion recently made by the A* K. Manbeck and Sons Nursery in New Knoxville, Ohio.
The tree is an upright compact tree with much more lustrous leaves than other cor-
data types. It flowers exceedingly heavy and should be a valuable addition to the
trade,

Tilia eucMora, Crimson Linden (60 feet): The plant has a slightly pendulous
branch characteristic, and the tree is valued for its lustrous leaves. It has a
much more open habit of growth than the cordata types. The leaves are roundish-
ovate, 2 to 4 inches long, abruptly sharp pointed, shiny above, and pale green be-
neath. The leaves are usually glabrous but a few tufts of hair may occur in the
axils of veins on the lower leaf surface. The 1 and 2-year twigs are a distinct
yellowish in color, which is a good identifying feature.

Tilia euchlora ''Redmond1, Redmond Crimean Linden (60 feet) : This plant was
introduced by Plumfield Nurseries in Fremont, Nebraska, in 1927. It has a densely
pyramidal habit and the excellent glassy green foliage of Crimean Linden. It grows
rapidly and its form should qualify it as an excellent street tree. Even though it
was introduced long ago, it is not extensively grown. Its characteristics merit
increased cultivation and use*

Tilia petiolaris, Pendant Silver Linden (75 feet): The Pendant Silver Linden
is a large tree with drooping branches* The leaves are borne on long petioles, are
silver white underneath, and flutter even in the slightest breeze. The plants dis-
tinctly weeping habit and lovely leaves make this tree very attractive. Unfortu-
nately, this plant is not grown by nurserymen in Ohio. It certainly merits increased
cultivation.

Tilia platyphyllos, Big-leaf Linden (120 feet): A very large tree with leaves
4 to 5 inches long which are quite coarsely toothed. It has a coarser texture than
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most other Lindens. The bark is distinctive as it appears sooty black, making the
tree easy to identify.

Tilia platyphyllos 'Lacineata', Cutleaf Big-leaf Linden (90 feet): A very
handsome plant which is rarely in cultivation* It has deeply lobed leaves which
give it a much finer texture than the species. It is a fairly rapid grower and its
ornamental characteristics should make it a fine tree for the nursery-landscape
industry.

Tilia tomentosa, Silver Linden (90 feet): A tree with leaves which are white
underneath and very similar to the Pendant Silver Linden. This plant, however, has
erect branches which are quite dense in number and give the plant a very definite
outline. Wind blowing against the tree exposes the white lower leaf surfaces,
making this one of the most attractive of the Lindens. The leaves are toinentose on
both leaf surfaces. The 1 and 2-year-old growth is green and also quite tomentose.

Turf and Ornamentals Research--1972. Research Summary 62, Ohio Agri-
cultural Research and Development Center, Wooster., September 1972.
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Bittersweet (Celastrus): Prune stems each year, leaving three or four buds to
promote new growth. Cut the tops back to encourage branching.

Clematis: Determine if the vine blooms on previous year or current year wood.
Prune after bloom for early spring flowering types and before new growth begins for
later flowering types. Flowers are produced on long stems which grow that season.

Dutchman's Pipe (Aristolochla): A rapid grower. Cut the top back to control
size and induce branching. Thin out older stems to promote new growth.

Honeysuckle (Lonicera): Thin stems and branches to encourage new growth.

Silverfleece Vine (Polygonum); Can be cut back to the ground each year.

Trumpet Creeper (Campsis): Each year cut stems back three to four buds to
promote new growth. Cut tops back to encourage the vine to branch.

Wintercreeper (Euonymus): A useful vine and ground cover. Prune the branches
back to control spreading or stems growing out from a wall or support.

Wisteria: Prune older mature stems to three or four buds each year to promote
new growth and flowers. The tops can be cut back in July to induce branching which
will bear next season's flower clusters,

Pruni ng Ground Covers
Ground covers may require pruning to keep them within bounds, to remove old or

dead growth, or to rejuvenate the planting. Evergreen ground covers such as English
Ivy, Pachysandra, Vinca, or Euonymus Wintercreeper benefit from periodic cutting
back or shearing to promote vigorous new growth and to keep the beds neat and more
disease-free.

Some established ground cover plantings become overgrown with long or strag-
gling branches and stems. Grounds maintenance workers sometimes use hedge shears
and rotary mowers with high wheels to mow off accumulated stems and branches. The
debris can be removed with leaf rakes or industrial vacuums.

Evergreen and deciduous ground covers which show winter injury to foliage and
branches can be cut back or sheared. Prune out individual damaged branches,

Ground covers may be pruned at planting time to encourage more branches and
new stems to grow from the base or along the main stem.

Pruning Tools for Vines and Ground Covers
Pruning shears are used for branches 1/2 to 3/4-inch in diameter. Shears are

strained and weakened when twisted to cut larger branches. Scissors or draw-cut
hand shears are preferred for close cut precision pruning. Anvil-type pruning
shears are satisfactory for general pruning. Grass shears or hand or electric hedge
shears are useful for cutting back the tops of ground covers in large beds. Lopping
shears have long handles and are designed to cut larger branches 3/4 to 2 inches in
diameter. Pruning saws, with narrow blades and coarse teeth, are designed to cut
on the pull stroke. Small curved pruning saws are useful to prune larger branches.

Turf and Ornamentals Research--1972. Research Summary 62, Ohio Agri-
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SPRUCE GALL APHIDS

D. 6. Nielsen and C. P. Balderston
Department of Entomology

Ohio Agricultural Research and Development Center

Spruce gall aphids reduce aesthetic qualities, salability, and vigor of the
most important spruces. Since 1969, these adelgids have been ajnong the top five
insect pests most frequently encountered by inspectors for the Ohio Department of
Agriculture. Current control recommendations are effective, but growers who rely
upon chemical sprays to protect their plants often suffer losses before the infes-
tation is detected. Sometimes infestations are discovered after the most vulnerable
stage in the life of these insects. Growers (and homeowners) would naturally like
to be able to control these pests, even after aphids have become engulfed in the
galls.

Those who grow spruce in plantations have additional reasons for wanting new
techniques for control of spruce gall aphids. If they rely upon spring insecticide
applications, they must spray large acreages in a short period of time. This neces-
sitates use of aerial application. Inaccessible plantings are another reason for
needing aerial application techniques to control these pests.

Cooley Spruce Ga11 Aphid

The Cooley spruce gall aphid attacks Engelmann, Sitka, oriental, and Colorado
blue spruces and Douglas-fir. It overwinters (on spruce) at the base of buds as
immature stem mothers. Overwintering aphids mature in early spring and lay large
numbers of eggs which they cover with white, cottony wax. Young nymphs hatch and
migrate to new growth, where they begin to feed at the bases of needles. This feed-
ing stimulates gall formation, and galls soon envelop the young aphids. When the
nymphs are fully grown, the galls open (early August in Ohio) and the aphids move
to the spruce needles, where they molt to the winged adult stage. These adults mi-
grate to Douglas-fir, if it is present, where they later produce a winged generation
which migrates back to spruce. The life cycle may continue indefinitely on Douglas-
fir, but galls will not develop on spruce unless they receive migrants from Douglas-
fir. Damage symptoms on Douglas-fir include chlorosis and needle distortion in the
area of aphid feeding.

Cooley spruce galls may be distinguished from eastern spruce galls by their
shape and location, although overall damage to the trees is similar. Cooley galls
are elongate (pineapple-shaped) and appear at the tips of twigs. Eastern spruce
galls are more spherical and appear at the base of twigs.

Eastern Spruce Gall Aphid

The eastern spruce gall aphid was introduced into this country from Europe. It
feeds principally on Norway and white spruces. Stem mothers deposit their eggs in
a cottony mass at the bases of buds in May. Nymphs hatch in about 1 week, crawl to
the needles at the base of the new shoots, and settle near areas which have become
swollen by the feeding of the stem mother. These needles continue to swell until a
gall is formed. Each pocket in the gall may harbor a dozen nymphs. Late in the
summer (early September in Ohio) , the galls open and the winged adults emerge. These
adults (all are female) deposit their eggs on the needles of the host and then die.
The new nymphs hatch in 2 weeks and crawl to the current year's growth, where they
begin to feed. Only the nymphs which have inserted their mouthparts at the bases of
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buds survive the winter. The overwintering nymphs mature in late April and May,
and these stem mothers initiate another generation.

Experimentation

Several experiments have been conducted at OARDC during the past year with
labeled and experimental insecticides in an attempt to improve control practices for
spruce gall aphids. Methods of application have included: 1) soil-applied systemics,
2) foliar sprays applied by ground equipment, and 3) foliar sprays applied by heli-
copter.

Soil systemics were first applied June 15, 1971, to moderately infested 5 to 7
foot tall Norway and white spruce. One ounce of active insecticide (A.I.) was ap-
plied in a depression around the drip-line of each tree. Rainfall was extremely
light (resulting in low soil moisture) from the date of application to the date of
sampling (August 17, 1971). All galls sampled contained live eastern spruce gall
aphid nymphs.

This experiment was repeated on trees in the same block on May 15, 1972. This
time each tree received 1 oz. A. I. per inch of trunk diameter 1 foot above the
ground. Procedures were similar to 1971, and each treatment was watered in with 1
gallon of water. Preliminary observations indicated that these treatments were not
effective. These trees have not been sampled yet to determine mortality of nymphs
within galls.

On August 19, 1971, six insecticides at two rates were screened for efficacy
against nymphal Cooley spruce gall aphids on Douglas-fir. Foliar application was
made with a Solo back-pack sprayer with a No. 2 orifice. All trees were sprayed to
runoff. Trees were sampled Sept. 28, 1971. Baygon, endosulfan, and lindane at 0.5
and 1 lb,, and Sevin at 1 Ib. A.I. per 100 gallons of water gave complete control.
Sevin at 0.5 lb. A.I* effected 99% mortality, but malathion was not effective (64 to
75% mortality). These results indicated that carbamate insecticides (unlabeled for
use against spruce gall aphids) are effective alternatives to lindane to control
these pests under certain conditions. Others have reached the same conclusion
(Campbell and Balderston, 1972; Saunders and Barstow, 1970).

Colorado blue spruce and Douglas-fir, heavily infested with Cooley spruce gall
aphids, were sprayed by helicopter October 5, 1971. Lindane or Sevin was applied at
1 lb. A*I. in 3 gallons of water per acre. Sampling in the fall of 1971 and early
spring of 1972 indicated that the trees should be sprayed again.

On April 24, 1972, trees were re-sprayed with the same insecticides, but this
time part of the acreage received the same rate (A.I.) in 6 gallons of water. Samp-
ling on May 8 revealed that lindane in 6 gallons gave good control of nymphs on
Douglas-fir and Colorado blue spruce. Sevin was effective in 6 gallons on spruce
but not on Douglas-fir.

The entire plantation was sprayed aerially a third time on May 11, 1972. Most
of the acreage was sprayed with the same rate of insecticide in 16 to 18 gallons of
water per acre. One block of Douglas-fir received lindane in 6 gallons of diesel
fuel. A small block of blue spruce received lindane in 6 gallons of water. The re-
sults of this exhaustive (and expensive) spray program have not yet been determined.
Preliminary sampling and inspection indicated that the infestation of Cooley spruce
gall aphid has been suppressed on some blocks of Colorado blue spruce. None of the
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treatments on Douglas-fir appeared to be adequate, probably because the spray did
not penetrate the dense canopy of these trees.
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