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FOREWORD
Roy M. Kottman
an, College of Agriculture and Home Economics, The Ohio State University
Director, Ohio Agricultural Research and Development Center
Director, Ohio Cooperative Extension Service
Interest in lawns and ornamentals seems to become stronger with
each passing year. This is understandable in terms of the rapidly
increasing numbers of home owners and the exploding population within
the boundaries of the state.
Ohio has between 2.5 and 3 million dwelling units, of which something over 1.5 million are one-family units. The replacement cost of
lawns surrounding the single and multiple family dwelling units in Ohio
(assuming 1/8 acre or about 5*000 square feet per lawn) would amount to
at least $500 million.
Based on data from research done in New Jersey, it is estimated
that the annual maintenance cost on home lawns in Ohio approaches $200
million per year. There is good reason to believe that the annual
maintenance cost of the 75*000 acres utilized for golf courses in Ohio
would run close to $14.0 million.
It is difficult to obtain accurate information on the maintenance
or replacement costs relative to the large acreages of turf to be found
on the grounds of Ohio!s 71 colleges and universities or its lj.,157
public and parochial primary and secondary schools. However, in a recent
year the Ohio Department of Highways spent more than $2.5 million just
for grass seed to establish grass along newly constructed roadways in
our State. In that same year, more than $500,000 was invested in fertilizer and lime* A similar amount was used for purchasing sod used for
covering the more difficult grades and the most highly erodible areas
along Ohio's roadways.
Although precise figures are not available, it is estimated that
the replacement value of turf grass in Ohio approaches a value of $2
billion, and that the annual maintenance value approaches $500 million.
Because of this large and rapidly growing investment, the Ohio Agricultural Research and Development Center must continue to pursue
research which will make possible the establishment and maintenance of
high-quality and attractive turf at reasonable cost to those who pay
the bill.
With respect to the value of ornamental plantings in Ohio, it is
estimated that the annual retail sales of nursery stock, seeds, and
bulbs is between $90 and $100 million. These figures do not include
the many services involved in landscape design, planting, or maintenance,
Available figures indicate that the annual retail sales of fertilizer
and pesticides used for ornamentals in Ohio is between $30 and $I|D
million a year.

A really exciting fact to consider is that there will be approximately 1 million additional dwelling units constructed in Ohio between
now and 1980. Whatever the percentage of the price of a home which can
be allocated to landscaping, it is clear that the Ohio Agricultural
Research and Development Center has an increasingly heavy reponsibility
for providing accurate research information to OhioTs citizens so that
the initial investment, as well as annual maintenance costs, incident
to lawns and ornamentals can be held at a reasonable figure. Within
the limits of its resources, the Research Center is providing helpful
information to all Ohio citizens who have an interest in and who make
their livelihood from the several types of business enterprises dealing
with lawns and ornamentals.
The State of Ohio has increased appropriations to the Ohio Agricultural Research and Development Center as a result of recommendations
by the Governor of Ohio and the 106th General Assembly. This will
enable the Research Center to make even greater contributions to Ohio's
economy. With the public! s continued strong interest and support in
research and extension efforts relative to lawns and ornamentals, a
program of increasing size and significance is anticipated in the years
ahead.
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QUALITY LAWN SEED
Don W. G-raffis
Extension Agronomist
Seeds of a turfgrass species may vary considerably among different
seed lots. Quality differences are indicated by purity and germination
tests. Besides differences in quality appearing in the production
field, quality of seed can also be influenced by handling and storage
conditions.
Purity of seeds refers to the presence of the desired seeds and
absence of seeds of other grass varieties and species, weeds, and
crops and inert materials such as sticks, chaff, and dirt. The Ohio
Seed Law requires labeling but imposes no restrictions on the quantity
of impurities with the exception of weed seed content. The primary
and secondary noxious weeds in Ohio are listed in Table 1.
The Ohio Seed Law prohibits the sale of turfgrass containing
more than 9 primary noxious weeds per pound (1 in 50 grams), more
than ^ percent by weight of secondary noxious weeds, or more than 2|r
percent by weight of all weeds.
A high purity percentage also indicates the presence of plump,
heavy seeds that can produce vigorous seedlings. Seed processing that
removes chaff, sticks, and dirt removes many of the lightweight seeds
which produce less vigorous seedlings than heavier seeds.

TABLE 1.--Noxious Weeds in Ohio
Primary Noxi ous

Secondary Noxious

Bindweed ( Convolvulus arvens is )

Dodder (Cuscuta spp. )

Quackgrass ( Agropyron repens )

Horse Nsttle (Solanum carolinense)

Canada Thistle (Girsium arvense)

Corn Cockle (Agrostemma githago)

Johns ongr ass ( S orghum halepens e ) Wild Garlic (Al1iurn vineale)
White Top (Lepidium. drab a and
Hymenophysa pubescens )

Wild Onion (Allium canadense)

Perennial Sow Thistle

Curled Dock (Rumexcrispus)

(Sonchus

)
Russian Knapweed (Centaurea pier is ) French Weed (Thlaspi arvensis)
Leafy Spurge ( Euphorb i a e s ul a )

Buckhorn (Plantago lanceolate)

TABLE 2.--Minimum Standards for Some Turfgrasses Marketed in
Rhode Island.
Percent
Minimum
Purity

Percent
Minimum
Germination

Kentucky Bluegrass

85

75

Red Fescue

98

90

Colonial Bentgrass

98

85

Redtop

92

85

Perennial Rye grass

95

90

Italian (annual) Ryegrass

95

90

Roughstalk Bluegrass

90

80

98

85

Name

Creeping Bentgrass

(Poa trivialis)

The higher the purity of turf grass seeds, the better* It is
recognized that some species are high quality even though the purity
percentages and germination percentages are lower than for other turfgrass species. Table 2 shows the minimum acceptable standards for some
turfgrass species marketed in Rhode Island (Rhode Island Ext. Bull. 1?8)
The presence of grass species other than the desired may seriously
affect the quality of the seed lot for turfgrass. The severity of
contamination by other turfgrass species depends on intended use. For
example, for a front lawn of a home, a Kentucky bluegrass contaminated
with 2-percent red fescue would not be objectionable. However, if the
contaminant was tall fescue and the seeding rate of the bluegrass was
3 pounds per 1,000 square feet, there would be about 13*500 potential
tall fescue plants per 1,000 square feet. If the contaminant was
creeping bentgrass, patches of bentgrass would appear in the lawn,
presenting an uneven color and texture and requiring different management to be attractive. Creeping bentgrass is an objectionable contaminant in a Kentucky bluegrass seed lot. Under current Ohio Seed Law,
grasses such as the fescues, bentgrass, orchardgrass, timothy, etc*,
can be classified as other crop seed and up to 5 percent are tolerated.
To avoid purchasing undesirable seeds, consumers should carefully
read the seed tag and buy from a reliable seed dealer. The Ohio Seed
Law provides some protection to the consumer. However, the tolerances
are large enough and standards low enough to allow some problem species
to occur in turfgrass seed lots.
Inert material such as chaff, sticks, and dirt are less serious
contaminants than undesirable seeds. A maximum of 15 percent inert

-naterial is allowed in lawn seeds. Inert matter reduces the quality
of seed by increasing the percentage of light seed, by increasing
chances of localized spots to !!heatn in a lot of seed, resulting in
reduction of germination, and by improving the environment for insects
to live and cause damage to the seed.
Germination percentage suggests how well the seed has been handled
from care of the seed field to care in harvesting, drying, cleaning,
storage, and shipment. There are no minimum standards on germination
invoked by the Ohio Seed Law. Labeling is required and the germination
test must have been conducted within 9 months of the date of sale*
Rough handling during cleaning and packaging cracks the seed coat.
This and other damage lowers the germination. Storage in a cool-dry
place preserves the highest germination potential of turfgrass seeds.
Grass species compounded into a mixture should have similar growth
characteristics and respond to or require similar management. Several
states (not including Ohio) have adopted a regulatory system with
turfgrass that requires labeling each grass in a mixture as either a
fine textured or a coarse textured grass. This benefits both the consumer and conscientious businessmen as they can readily estimate the
final appearance of a lawn area seeded to a specific mixture.
Generally, the fine textured grasses should be the only ones used
for home lawns. Recreation fields and industrial lawns may use the
coarse textured grasses. The non-permanent coarse textured types are
occasionally useful in the establishment periods of fine textured
grasses because of their quicker germination and for problem areas
such as slopes where erosion is a hazard. Not more than 10-20 percent
of non-permanent coarse textured grasses should be used with fine
textured grasses. Table 3 lists several grasses according to the fine
and coarse textured classification.
High quality turfgrass seed mixtures for fine turf areas may cost
more per pound than coarse textured seed. However, the cost per
viable seed per square foot seeded or the cost to seed 1,000 square
feet is usually less for the fine textured than the coarse textured
species (Table ijj.
Good seed doesn't cost, it pays.
Low cost seed mixtures frequently have a high percentage of
coarse textured grasses which cost less per pound but provide fewer
seeds per dollar. In most situations, they produce a lower quality
turf.
When purchasing a turfgrass species or mixture, read the label.
Observe the purity, germination, inert matter, crop seed, and germination date. Examine the package to see if it has been mishandled,
whether it has been stored in wet or moist areas, and whether it has
been stored in the hot sun on the merchant's shelf./ Cool-dry conditions are preferred seed storage.

TABLE 3.—Turfgrass Classification
A.

Permanent Pine Textured Turfgrass
Kentucky Bluegrass - common, Delta, Park, Merion
Prato, Windsor, etc.
Pine Fescues - Creeping red, Chewings, Illahee,
Pennlawn
Colonial Bentgrasses - Astoria, Highland
Other Bluegrass - Roughstalk bluegrass (Poa trivialis)

B.

Permanent Coarse Textured Grasses
Tall Fescue (Ky.31> Alta)
Meadow Fescue
Timothy
Orchardgrass, etc.

C.

Non-Permanent Coarse Textured Grasses
Redtop
Ryegrass - Italian (annual), perennial
TABLE ^.--Cost Comparison Between Some Major Turf grasses
Viable
Seed
per
sq.ft.

Seeds
per
Pound

Price
per
Pound

Seeding
Rate per
1,000
sq..ft.

2 ,000,000

5cy

2 Ib.

$1.00

75

3,000

Red Fescue

615,000

6#

Ij. Ib.

2.60

85

2,095

Tall Fescue

227,000

6 Ib.

1.32

227,000

6 Ib.

1.20

85
90

1,160

Perennial
Ryegrass

22^
20^

5 ,000,000

?<y

1 Ib.

0.70

85

U,250

Grass
Kentucky
Bluegrass

Redtop

Seed Cost
per 1,000- Percent
sq.ft.
Germ.
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BENTGRASS VARIETIES FOR QOLF COURSES AND LAWNS
R. R. Davis and R. W. Miller
Department of Agronomy
Four species of the genus Agrostis are used for turf in the U. S.
Three of these are used in Ohio.
Creeping bent gr as s (Agrostis palustris) is used for Ohio golf
greens^ tees, fine lawns, and other special uses. It has many creeping
stolons from which the common name is derived. Creeping bent is
propagated by either stolons or seed.
Colonial bentgrass (Agr o s t i s te nui s) is used for golf fairways,
tees, lawns, and other special uses. Although pure colonial bent
produces rhizomes, not stolons, the varieties on the market have many
creeping types in them and are difficult to distingquish from creeping
bent. Colonial bent is propagated by seed.
Velvet bentgrass (Agrostis cajnina) is used on some golf greens in
New England but not in Ohio.
Redtop (Agrostis alba) is used in lawn seed mixtures because it
grows rapidly^and makes a quick cover.
Variety Tests
In trials for several years at Wooster and more recently at The
Ohio State University farm in Columbus, the following four varieties
of creeping bent have performed best when mowed 1/Ij. inch high to simulate golf green use:
Toronto (C-l5): Propagated by stolons. Rapid grower, dark bluegreen color, fine texture. Very susceptible to dollar spot disease
but this is easy to control with fungicides.
C oh an s e y (G-7)• Propagated by stolons.
green color, medium texture.

Rapid grower, light yellow-

Penncross: Propagated by seed. Developed and released by Pennsylvania State University. Rapid grower, dark green color, medium texture,
Congressional (Q~19)? Propagated by stolons.
green color, medium fine texture.

Rapid grower, dark

New stolon propagated creeping bents now under test may possibly
be added to this select list in the future.
Evansville: Released by Purdue University.
Springfield! Released by Kansas State University.
Twin Orchard: Warrenfs Turf Nursery.
lagreen 5~&0 and lagreen 8-60; Selected by Iowa State University.
Bentgrass .for Lawns
While the colonial bents do not perform well when mowed 1/ij. inch
high, they'get along very well when mowed 1/2 to 3/k* inch. Since* as
a group, they are more resistant to dollar spot disease and the thatch
problem is not quite as severe as with creeping bents, the colonial
bents are suggested for lawns where bentgrass is desired. For the
same reasons, colonial bents are suggested for golf fairways.
The better creeping bents have the potential for making a nicer
lawn when golf green-type management is applied. However, the colonial
bents offer less critical management problems.
Astoria and Highland are old varieties that have performed well
when mowed 1/2 inch high. Exeter, a new variety released by the
University of Rhode Island, is under test but it is too early to
properly evaluate it for Ohio climate.
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VARIETIES OF KENTUCKY BLUEGRASS
R. ¥. Miller and R. R. Davis
Department of Agronomy
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 and
several Worth Central States. These fields consisted of plant populations made up of Kentucky bluegrasses of many types. In reality this
seed was a mixture of several strains. Among this complex blend of
strains, some plants were adapted to a wide range of conditions.
In recent years, many selections of Kentucky bluegrass have been
released as varieties. Some 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. Today the chances of purchasing what was once
known as common Kentucky bluegrass are slim unless the origin of the
seed is Kentucky or one of the North Central States.
Some varieties of Kentucky bluegrass have become well known. In
1936, Merlon was selected from common Kentucky bluegrass growing at
the Merion Golf Club near Philadelphia. Research in Ohio has shown
Merion to be superior to common Kentucky bluegrass. It is resistant
to the leaf spot disease but susceptible to rust and stripe smut. It
requires high nitrogen fertilization and tends to develop thatch. It
will withstand closer mowing than some of the other bluegrasses. If
managed properly, this variety will produce a beautiful, dense sod. It
has performed better in northern than in southern Ohio.
Park is a synthetic variety produced by interplanting 12 strains
and harvesting the seed. This blending of strains is not greatly
different than natural blending of common Kentucky bluegrass. Performance of this bluegrass should not be expected to differ greatly
from that of common Kentucky.
Ju Dwarf Is a bluegrass selected in Nebraska. Reports from
Nebraska'state that it obtains about half the size of other Kentucky
bluegrass, makes a firm turf, and remains green late into the season.
Research in Ohio has failed to show any real advantages for this
variety during three years of testing.
Newport is a selection made on the Oregon coast. Seed of this
variety has been on the market for several years. Its performance has

not been outstanding and In many cases it has been inferior to common
Kentucky bluegrass. Reports from various places indicate that sod of
this variety deteriorates after several years. j^iJE2ZiL«2lll is a
selection made from Newport and is difficult to distinguish from the
parent variety.
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 so seed will likely
be available for some time. The appearance of this variety is similar
to common Kentucky bluegrass.
Pacific- Northwest Kentucky bluegrass was developed at Washington
State University by interplanting three selected strains and harvesting
seed. Its leaf texture is coarser than many of the other bluegrasses.
In Ohio studies during the spring of 1965^ this variety was heavily
infested with leaf spot, more than any other variety included in the
studies. It forms a dense turf when disease is not a limiting factor.
is a variety imported from Europe. It has been somewhat
better than common Kentucky bluegrass In preliminary studies. However,
more testing is needed to determine if it has outstanding characteristics .
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 than common
Kentucky bluegrass. It is composed of several strains of bluegrass
and in this way is similar to Park, Pacific-Northwest, and common
Kentucky.
Windsor is a selection made in Ohio from an old common Kentucky
bluegrass stand. It is somewhat like Merion in appearance. Like
Merlon, it will withstand closer mowing than some other bluegrasses.
Windsor is susceptible to leaf spot, rust, and smut. It has performed
comparable to Merion in 3 years of testing at Columbus. More time
and testing is needed to determine its place as a turfgrass variety.
Several other Kentucky bluegrass varieties have appeared on the
market from time to time. Inadequate information prevents comments
about most of them.
No single bluegrass variety satisfies the various demands of the
vast number of people using this species. The usefulness of a particular variety may vary from one part of Ohio to another and according
to the purpose it must serve. Some varieties such as Merion may produce excellent turf only if one is willing to give it additional care.
Because of an unusual reproductive system found in Kentucky bluegrass and some other plants, the majority of seed produced by a plant
will produce offspring identical to the parent. If a particular plant
is selected because of a desirable trait or traits, plants produced
the seed of that individual will all have the same traits. Likewise
10

any undesirable characteristics will also be produced in most of the
offspring. A selected bluegrass variety falls into this category.
Such a homogeneous population might serve well for a specific purpose
but some genetic variance may be better for average conditions. This
diversity~can probably be best attained by mixing or blending different
bluegrass varieties.
Blending of several inferior Kentucky bluegrass varieties will
not improve quality. If blending is to serve a useful purpose, varieties must be selected for blending because they have desirable characteristics. Merion blended with Park would result in a bluegrass
blend of thirteen strains. Under conditions favoring Merion, this
variety probably would predominate. If conditions developed which
were adverse to the growth of Merion, Park would probably be the
dominant grass.
Other bluegrass varieties can be blended to meet the needs of an
individual situation. If one could be assured of obtaining natural
common Kentucky bluegrass9 this would be excellent to use in a blend.
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MAINTENANCE FERTILIZATION OP KENTUCKY BLUEGRASS
R. R. Davis and R. W. Miller
Department of Agronomy
Of the many nutrient elements needed by bluegrass, only nitrogen,
phosphorus, and potassium are likely to be needed in larger quantities
than supplied by the natural soil. Lime, which supplies calcium and
magnesium, is likely to be needed in Eastern Ohio. However, the primary benefit from lime is the reduction of soil acidity which in turn
modifies the chemistry of the soil to make conditions more favorable
for the growth of many plants, including bluegrass. The soils of
Western Ohio were derived from limestone and most areas do not require
lime for good growth of bluegrass.
Most Ohio soils (the exceptions are a few sandy soils) have the
capacity to hold large quantities of phosphorus, potassium, and lime.
This makes it possible to apply large quantities of these elements at
infrequent intervals if such a fertilizer program is desirable. Once
an adequate soil level is established, little more is needed to maintain it where the grass clippings are returned.
A soil test is advisable to determine this level of phosphorus,
potassium, and lime. County offices of the Cooperative Extension Service will arrange for a soil test. Additional tests every l|_ or 5
years will determine whether the fertilizer program is causing an
increase or decrease in these elements and if adjustments should be
made.
How much phosphorus, potassium, and lime is needed for bluegrass?
A soil test helps give a more precise answer to this question. Generally speaking, if a complete fertilizer (one containing nitrogen,
phosphorus, and potassium) is used each time the sod is fertilized,
adequate or more than adequate phosphorus and potassium will be applied.
Fortunately, no harm is done if more is applied than needed unless the
excess is many times over the need. A test for soil pH is essential
to determine whether lime is needed and how much.
Nitrogen Is the Key
Any successful turfgrass fertilization program is built around
nitrogen, the first number of a fertilizer formula. Unlike phosphorus
and potassium, nitrogen applications must be timely and reasonably
accurate for good results. Many forms of nitrogen are available and
all will give good results if used properly. This has been shown in a
long-term experiment at the Research Center.
Ammonium nitrate, 33$> (soluble inorganic); ureaform, 3^$ (insoluble
synthetic organic); and activated sewage sludge, %% (insoluble natural
organic) are being tested at several rates, frequencies, and times of
application. The results have shown that about twice as much nitrogen
is needed from ureaform as the other sources to give an equal response.
13

Examples of fertilizer grades suitable for bluegrass*A

B

C

D

E

F

20-10-10

15-10-5

20-5-5

10-3-7

20-0-0

(Ammonium sulfate)

12-12-12, 16-8-8

20-10-5

20-8-8

12-5-7

33-0-0

(Ammonium nitrate)

10-10-10

11;-7-7

23-12-6

15.5.5

[|_5~0-0

(Urea)

12-6-6

16-8-U

38-0-0

(Ureaform)

15-15

10-5-5

5-5-0

(Activated sewage
sludge)

10-6-1;
w

To determine the rate needed5 divide the percent nitrogen (the
first number in the fertilizer analysis) into pounds of nitrogen to
be applied per application. For example: 20% nitrogen divided into
2 Ibs. nitrogen/1,000 sq. ft. = 10 Ibs. of 20-10-5/1,000 sq. ft.
Other differences are the likelihood of burning (ammonium nitrate will
burn if not used carefully while the others are unlikely to burn) and
cost (ammonium nitrate is much less expensive per pound of nitrogen).
Suggested FertilizerPrograms
Many types of fertilizer programs will give good results. A soil
test will make possible more specific recommendations. See Ohio Cooperative Extension Service Bulletin 271* Your Lawn, for more detailed
information.
A.

Suggested annual treatment for common Kentucky bluegrass and
mixtures.
1.

Apply 3 to ij. lba./l,000 sq. ft. of actual nitrogen during
the year. This may be done by:
(a) Selecting one of the fertilizer analyses listed under
A 5 By C 5 D, or E in the table or other similar analyses
(b) Applying the fertilizer at the rate of 2 Ibs. of
nitrogen per 1,000 sq. ft. during September. (See
footnote at bottom of table for procedure to determine
the amount of fertilizer to apply.)
(c) Applying 1 Ib. of nitrogen per 1,000 sq. ft. after the
rapid spring growth is over; repeat about July 1 to 15-

Sod can be maintained with less fertilizer than suggested above.
However, the recommendation given in nb" above should always be
used.
2. Unless a soil test indicates otherwise, a complete fertilizer (containing nitrogen, phosphate, and potash), such
as given under A, B, C, D, or E in the table, should be
applied annually in September. For spring and summer
applications, one of the straight nitrogen materials
listed under F in the table may be used.
B.

Suggested annual treatment for Merion bluegrass or mixtures
containing it.
1. Apply 5 to 7 Ibs./I,000 s(l- ft- of actual nitrogen during
the year. This may be done by:
(a) Selecting a high nitrogen fertilizer, such as one
listed under A, B, C, D, or E in the table. See the
footnote for calculating rate.
(b) Applying the fertilizer at the rate of 2 Ibs. of
nitrogen/1,000 sq. ft. during September.
(c) Applying 1 to 2 Ibs. of nitrogen/1,000 sq. ft. March
15 to April 15.
(d) Applying 1 Ib. of nitrogen/1,000 sq. ft. June 1 to
15 and July 15 to August 1$.
(e) Returning the clippings permits growing Merion with
less nitrogen (3 to l\. Ibs./1,000 sq. ft.). However,
this results in a lawn that falls short of the best
Merion is capable of making. The September fertilization should not be omitted.
2.

Suggestions made under Section A-2 regarding the use of
complete fertilizers or nitrogen materials for common
bluegrass apply also for Merion bluegrass.
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CRABGRASS CAN BE CONTROLLED
R. W. Miller and R. R. Davis
Department of Agronomy
Large hairy crab grass (Dip;itaria sanguinalis) and small smooth
crabgrass (Digitaria ischaemum) are annual species frequently found
in Ohio. Both of these grasses germinate in the spring, grow well in
warm humid weather, and die with the first heavy freeze in autumn.
The small crabgrass differs from the large crabgrass in having finer
leaves and stems and lacking hairs on leaf blades and sheaths. Small
crabgrass is more purplish or bluish than large crabgrass*
Another annual grass often confused with crabgrass is goosegrass
or silver crabgrass (Eleusine indiea)• Growth characteristics of the
three species are similar and control measures are the same.
Crabgrass can be partially or completely controlled by at least
three methods: good cultural practices, pre-emergence herbicides, and
post-emergence herbicides. A cultural program that encourages good
turf growth during the spring and autumn seasons retards crabgrass
invasion. Close mowing and light frequent watering create conditions
ideal for crabgrass growth. Adequate fertilization produces a dense
turf that resists crabgrass invasion.
The use of a turf area dictates in part the cultural practices
which should be employed. On the home lawn, the mowing height may be
adjusted to suit the desires of the home owner. On the golf course,
close mowing is necessary to provide good playing conditions. Bentgrass requires more frequent watering than bluegrass, another factor
that encourages crabgrass growth.
The grass species used for turfgrass partly determines the steps
which must be taken to prevent crabgrass invasion. Most home lawns i
Ohio are made up of bluegrasses. Golf courses often consist of bentgrass greens; Kentucky bluegrass, Kentucky bluegrass-bentgrass, or
bentgrass fairways; and bentgrass or bluegrass tees. Many chemicals
safe to use on bluegrass damage bentgrass. If bentgrass is to be
treated with herbicides for crabgrass control, care should be taken
to insure that damage will not result.
Studies of crabgrass control in Kentucky bluegrass and fescue
turf have been conducted at Wooster for many years. Recent studies
were expanded to Columbus and Ripley to represent other climatic
regions of Ohio.
Pre-emergence control of crabgrass with a herbicide is usually
easier than post-emergence treatments. One application of a preemergence material is usually sufficient. Post-emergence control
may require several applications.

17

Zytron and Dacthal are pre-emergence herbicides that have consistently rated near the top for crabgrass control. In recent studies ,
Bandane has compared favorably with Dacthal and Zytron. Differences
in control among these three materials have usually not been significant, When late germination occurs, Bandane and Zytron appear to give
somewhat better control than Dacthal.
Other materials that have adequately controlled crabgrass jLn
limited studies are Azak, Betasan, and Treflan. The safety factor
involved with phytotoxicity of Treflan to turfgrass species makes the
use of this herbicide somewhat hazardous. Betasan has been reported
to be safer for use on bentgrass than many pre-emergence herbicides
presently on the market.
Calcium arsenate is one of the oldest pre-emergence herbicides
used to control annual grasses. It has been included in many studies
and control has been erratic. The problem of establishing a stand of
desirable turfgrass species for some time following treatment with
calcium arsenate is well known. The same problem exists with many
other herbicides but to a lesser degree.
Two promising new herbicides are Binnell and Tupersan,
studied in Ohio for the first time in

Both were

Binnell is similar in chemical structure to Treflan. At high
rates it did not exhibit phytotoxicity to Merion Kentucky bluegrass,
Tupersan prevented early crabgrass germination but apparently did
not last throughout the season. Late crabgrass germination indicated
that split applications may be necessary for good crabgrass control.
In a 1965 study, spring-seeded bluegrass was established at the same
time Tupersan was applied. Crabgrass control was nearly perfect in
this experiment.
Crabgrass can be fairly well controlled after it is established
by repeated weekly applications of arsenical materials such as DMA
(disodium methylarsonate ) or AMA (ammonium methylarsonate ). The first
applications should be made as soon as crabgrass is seen in the turf.
The applications should continue until the crabgrass is killed.
As in many other states, unusual weather conditions in Ohio for
the past 2 years have influenced natural crabgrass germination and
pre-emergence control. The usual spring germination period was delayed
in 1963 and 196U. by dry conditions in May and June. In 1963, the peak
period of crabgrass germination occurred in mid-July. In 196)4., some
crabgrass germinated early but often failed to become established
because of subsequent dry weather. A secondary period of germination
occurred in 19&4-. Unless irrigation was used, however, in most instances it failed to become a real problem.
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These conditions will force us to take a new look at pre-emergence
herbicides. For years in which unseasonably late crabgrass germination
occurs, it will be necessary to apply herbicides that are active throughout the season if good chemical control is to be realized. The alternative is split applications of herbicides that are not active throughout the season.
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CONTROLLING BROADLEAF WEEDS IN LAWNS
G. B. Triplett, Jr. and R. R. Davis
Department of Agronomy
In recent years, the broadleaf weed problem in lawns has changed
considerably* Discerning homeowners no longer rxe.e.d "be faped »wi±h wide
expanses of buckhorn and dandelions* These weeds have yielded to 2,l|.-D,
leaving other species resistant to this material. Newer herbicides
offer some relief from the difficult-to-control weed species listed in
Table 1.
While these newer, more potent herbicides will kill some problem
weeds, they may also present hazards which are not serious with 2,i^-D
and related compounds.
Herbicides
Dicamba (2-methoxy-356-dichlorobenzoic acid) is effective on a
number of species and is especially useful for controlling red sorrel
and mature knotweed. Dicamba persists in the soil for some time and
is active through root absorption as well as foliar application, making
it unsafe for use around the rooting zone of shrubs and trees. Instructions on the label should be followed carefully to minimize damage.
Currently available formulations are not volatile.
Endothal (3*6-endoxohexahydrophthalic acid) is useful in controlling
Veronica species (speedwell) in lawns. Numerous other broadleaf weeds
are controlled by endothal when the plants are small. There are no
special hazards with endothal except discoloration of grass when temperatures are high.
MCPP (2-(2-methyl-l|-chlorophenoxy)propionic acid) is a member of
the phenoxy acid group. As such, it will control most of the species
susceptible to 2,[j.-D. This herbicide can be used safely for weed
control in bentgrass if label directions are followed carefully.
Silvex (2-(2,l^,5~trichlorophenoxy)propionic acid) controls several
broadleaf species resistant to 2,I+-D. Chickweed, ground ivy, white
clover, and wood sorrel are all susceptible to silvex. This material
is safer to use around shrubs than dicamba because of lower soil
activity. Both amine and ester formulations are available.
Formulations
The phenoxy acid herbicides are formulated either as esters or
salts. While the esters are usually more active at a given concentration, they are also more volatile than the salts and thus are more of
a hazard to susceptible plants. Esters are more effective on some
weeds, such as knotweed.
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TABLE 1.--Herbicides and rates suggested to control some lawn
weeds resistant to 2,l|.-D.

Weed

Notes

Material

Black medic

Silvex

Chickweed

Silvex

li#/A

Best control in spring.

Dicamba
Ground ivy

Silvex
Dicamba

1#/A

Better control than Silvex.

2,L|.-D ester or
Silvex ester

2#/A

Effective only when plants are
in seedling stage, 75^ control.

Dicamba

1#/A

Kills older plants. May require
2 applications at this rate.

Red sorrel

Dicamba

1#/A

Spurge

Dicamba

1#/A

Veronica
(Speedwell)

Endothal

1#/A

Silvex

2#/A

Silvex

IMA

Dicamba

MA

Knotweed

White clover

Wood sorrel

Silvex

Yarrow

Silvex

2#/A

Controls tops only.

Controls only annual veronica,

May require repeated applications,

small areas, follow the directions on the label for rate,
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Many herbicides are available both as liquids for use in sprayers
and as granules. The granules can be applied with a spreader or used
in a shaker for spot treatment of isolated weeds.
Mixtures of Herbicides
Combinations of herbicides often are necessary to eradicate all
broadleaf weeds in a given area. Even dicamba, which is quite effective
on most broadleaf weeds, will not control certain plantains, necessitating the use of 2,1^-D if these weeds are present. Mixtures giving
broad spectrum control are 2,L).-D and silvex, 2,lj.-D and dicamba, silvex
and dicamba. Several commercial mixtures are available.
Weeds present in the sod should be determined and used as a basis
for herbicide selection. Herbicides should be used at rates suggested
in Table 1 or at lower rates. Higher rates, in some cases, will injure
the s od.
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J. B. Polivka
Department of Zoology and Entomology
Turf growers should recognize the early symptoms of an insect
infestation and know something about the general behavior of the pest
involved. This will enable control before complete destruction of the
turf occurs.
Symptoms and Causes
1.

Turf brown in varying amounts:
A.

Brown areas varying in size and loose from the soil. The
turf can be picked up and rolled back: Turf grubs: Japanese beetle, May beetle, and/or northern masked chafer.

B.

Brown areas varying in size and not loose from the soil,
1. Brown areas containing large frass particles and a
silken type of tube: Sod webworm.
2. Brown areas containing large frass particles and a hole
heading downward: Cutworms.
3. Brown areas containing fine frass particles at base
of plant and plants gnawed off above leaf sheath:
Bill bug,
Ij.. Brown areas containing heap of lumpy soil:

Earthworm,

5* Brown areas in streaks and turf raised from the soil:
Ground mole.
6. Brown areas containing mostly bentgrass:
2.

Chinch bugs.

Soil on surface of turf:
A.

Large piles of soil thrown out on surface from late fall
to early spring. In some areas, this is done during the
summer months: Ground mole .

B.

Small piles of dirt on the turf surface. These small
mounds are hard and crusty. Soil is lumpy: Earthworm.

C.

Small mounds of loose soil with a hole in the center:
Ants.

Control
Turf grubs: Apply aldrin, dieldrin, or heptachlor at the rate of
1 Ib. of a fT"percent granular material per 1000 square feet of surface
area. Chlordane should be applied at the rate of 2% Ibs, of a 5 percent
granular material per 1000 square feet.
Webworms: Ethion, carbaryl, and Di-Syston are very effective.
Apply ethion at 10 Ibs., carbaryl at 8 Ibs., or Di-Syston at 2 Ibs.
of the actual material per acre.
Cutworms: Apply chlordane at the rate of 2^- Ibs. of the 5 percent
granular material per 1000 square feet or 1 1/3 Ibs. of 5 percent
granular dieldrin.
Bill bugs: Chlordane, dieldrin, heptachlor, and aldrin are effective materials. Apply at the same rate as for turf grubs.
Earthworms: A single application of aldrin, chlordane, dieldrin,
or heptachlor applied at the rate of 10 times the rate for turf grubs
will eliminate the worms for several years.
Ground moles: Moles will not invade areas free of insect life.
Apply insecticides to control turf grubs.
Chinch bugs: DDT, carbophenothion, Sevin, Diazinon, and ethion
are effective materials.
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ORNAMENTAL CRABAPPLES
L. C. Chadwick
Department of Horticulture
Many species, varieties, and cultivars of ornamental crabapples
have been under observation at the Ohio Agricultural Research and
Development Center during the past several years. Data have been
accumulated on adaptability, growth habits, flowering and fruiting
characteristics, and susceptibility to major diseases such as scab
and fire blight.
During the past 1+ years, data have been recorded on the susceptibility of more than 90 species, varieties, and cultivars to scab and
fire blight. Prevalence of these diseases varies greatly from year
to year. Most of the types given in the following list have shown a
high resistance to scab and fire blight and are recommended for this
reason, as well as for their ornamental characteristics.
Ornamental crabapples are an outstanding group of small flowering
trees for Ohio landscape planting. They are valued for foliage, flowers,
fruit, and variations in habit and size. By using different varieties,
the flowering period can be extended from mid-April to mid-May, with
colors ranging from white through purplish red.
The small fruits, borne in the fall, are also effective, with
colors of red, yellow, and green. Other features of this group are
the small size (most are less than 20 to 25 feet in height) and the
variation in habit (roundod, horizontal, pendulous, fastigiate, and
vase-shaped). Crabapples are suited for home grounds, schools, parks,
commercial and public buildings, and highway plantings.
There are other satisfactory cultivars of ornamental crabapples.
The following 25 types should prove satisfactory for Ohio planting.
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Plant
Size*

Name

Flower
Color

Flower

Fruit
Color

Fruit
Size**

Arnold

3

Pink to white

Single

Yellow

1.0-1.5

Atrosanguinea
(Carmine)

2

Carmine

Single

Reddish

1*0

Baccata f Siberian)

5
1*
3
1*

White

Single

Red or yellow

1.0

White

Single

Bright red

1.0

White

Single

Bright red

3*o

Purplish red

Single to
semi -double

Purplish red

2.0-2.5

5
k

White

Single

Bright red

3*0-3*5

Crimson to rose

Semi -double
to double

Bright yellow

1.5-2.0

k
3

Pink to white

Single

Bright red

2.0

Pink to white

Single

Red and yellow

1.0

Hall i ana parkmani
(Parkman)

2

Bright pink

Double

Red

1.5

Hupehensis (Tea)

3

Pink to white

Single

Yellow to red

1.0-1.5

Catherine

3

Pink to white

Double

Yellowish

1.0

Liset

3

Purplish red

Double

Red

1.0

Micromalus (Midget )

3

Bright pink

jingle

Greenish yellow

Patricia

3

Purplish red

Single

Red

Purpurea 'Lemoine*

U

Reddish purple

Single to
semi-double

Red

1.0-1.5
2.5
1.5

Radiant

3

Reddish purple

Single to
semi -double

Reddish purple

1.5

Red Jade

White

Single

Bright red

1.0-1.5

Sargenti (Sargent)

3
1

White

Single

Dark red

1.0

Sissipuk

3

Purplish red

Single

Red

3-0

Snow Drift

k
_-/*)

White

Single

Yellowish red

1.0-1.5

Carmine pink

Double

Yellow and red

2.0

Zumi calocarpa
(Redbud)

3

Pink to white

Single

Bright red

1.0

White Angel

3

White

Single

Bright red

1.0

!

!

Baccata Jack
Beauty

Crimson Brilliant
Dolga
Dorothea
Flame
Floribunda
f Japanese)

Van Eseltine

*Plant size: 1=6-8 ft.; 2=12-15 ft.; 3-15-20 ft.; lj=20-25 ft.; 5-25-30 ft,
**Fruit size: Centimeters ~ 2.5 centimeters = 1 inch
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ARBORETUMS HELP BEAUTIFY AMERICA
Oliver D. Diller
Department of Forestry
An arboretum is by definition a collection of properly labeled
woody plants. According to the latest directory, there are 7 such
areas in Ohio and 103 in the United States* Some of these might
also be classified as botanical gardens.
During recent months , it has become apparent that natural beauty
is an idea whose time has arrived. The enthusiastic response with
which the general public has accepted the President!s message on natural beauty indicates that the nation has matured in its economic and
cultural development to the point where it is ready for and wants a
"Beautiful America1.1 This is reflected in recent legislation which is
intended to improve the quality of environment as well as the quantity
of resources.
Arbore turns play an important role in local, state, and national
beautification programs. They can be, and usually are, places of natur
al beauty where people can relax and renew their inner resources.
most important function of arboretums, however, is to serve
as testing grounds for trees and shrubs which may be used in reforestation and in landscaping homes, streets, and highways. They also
serve as outdoor laboratories for teaching and research.
The Secrest Arboretum <— An Outdoor Laboratory
for Research on Woody Plants.
The Secrest Arboretum, which was started at the Ohio Agricultural
Research and Development Center in 1908 by the late Edmund Secrest, is
among the best publicly owned plantations in the nation. While it
covers only 75 acres of land area, it is unique for its forest background and excellent labels.
The original purpose in
the species and varieties of
doned lands and to determine
range of species for optimum

establishing the arboretum was to determine
trees adapted for reforestation of abanthe silvicultural requirements of a wide
growth », .-

Another purpose has been to determine the species and varieties
of trees and shrubs best adapted for ornamental uses. The extensive
taxus collection, established in 19^2, has been used effectively by
L. C. Chadwick in standardizing the names of cultivars for nurserymen and others .
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Compatability of the above objectives, research in forestry and
ornamental horticulture, is indicated by the attractive combination o:
ornamentals along the roadsides and forestry plots in the background.
This is well illustrated by the flowering crabapples which were plant*
along Green Drive in the early 1950!s.
Future plans for the improvement of the Secrest Arboretum include
evaluation of shade trees for street and home planting and an expandec
program in developing improved plant types by hybridization or other
plant breeding methods. This would include forest, shade, and nut
trees, as well as ornamentals.
Areas required for special biological purposes will be set aside
as needed. A good example is the shade tree borer control study plot
which was established during the 1950fs in cooperation with the Deparl
ment of Zoology and Entomology.
The Secrest Arboretum is proof that an arboretum, when properly
organized and supported, can be a place of beauty and at the same tixru
serve as an important research and development center for improved
woody plants to help create a more beautiful America.
Suggested Reading
1.

Aughanbaugh, John.
Secrest Arboretum.
Series No. 1|0.

1958. Growth of Promising Forest Trees in the
Ohio Agri. Res. & Dev. Center, Forestry Dept.

I960. Finding
B, H. R. Muckley, and 0. D. Diller.
List and Guide to the Secrest Arboretum. Ohio Agri. Res. & Dev.
Center, Spec. Circ. 91 (revised).

,
, and
. 1958. Performance Records of Woody Plants in the Secrest Arboretum. Ohio
Agri. Res. & Dev. Center. Forestry Dept. Series No. ip..
Chadwick, L. C. 1962. The Best in Taxus.
Center. Horticulture Mimeo. 226.

Ohio Agri. Res. & Dev

. 1962. The Best of the Ornamental Crabapples.
Ohio Agri. Res. & Dev. Center. 1962 Lawn and Ornamental Days
brochure, p, 15Diller, 0. D. 19614.. The Secrest Arboretum.
Woodlands, Summer 196I{. issue.

Reprint from Ohio
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CHANGING THE GRADE LEVEL AROUND TREES
L. C. Chadwick and K. W. Reisch
Department of Horticulture
Construction work and soil fills in wooded areas often result in
weakened or dead trees. The value of trees is tremendous and unnecessary loss should be avoided.
Use of fill around existing trees is more than a simple engineering
problem of raising the grade. If the tree is to be saved, it is necessar3r to approach the problem with an understanding of the effects of
fill on life and growth of the tree roots. To function normally, tree
roots must have an adequate supply of both air and water. If tree
roots are covered by deep fill or shallow fill of heavy soil which
becomes compacted, the tree roots will be unable to obtain sufficient
oxygen,
Necessary steps to provide optimum conditions for tree root growth
should be taken before the fill is added. It is costly to provide the
necessary conditions after the soil fill is in place.
Research has shown that the following steps should be taken in
handling soil fills:
1.

Determine that the value of the tree is worth the cost involved.

2.

Remove the sod, leaf litter, or other organic matter.

3*

Loosen surface soil without injuring the tree roots.

ij..

Fertilize the tree if this has not been done recently.

5.

Lay lj.-inch agricultural tile flush with the original soil
grade, radiating the tile outward like the spokes of a wheel
from the tree trunk to a few feet beyond the spread of the
branches. (Slope away from tree).

6.

Provide a tile outlet to carry off excess water.

7.

Construct a dry well around the tree trunk, allowing enough
space for future increase in trunk diameter (6 to 10 inches
is usually ample).

8.

Connect the radiating tile lines with a ring of tile and
erect a vertical bell tile at each intersection (Pig. 1).

9.

Bring the vertical tile upward to the extent of the proposed
fill.

10.

Place a layer of large stones over the tile lines and over
the- entire area if the fill is more than 8 inches.

11.

For fills of 2 to 3 feet, use 8 to 12 inches of stone. Modify the amount of stone in accordance with the depth of the
fill.

12.

Place a layer of gravel over the large stones and then add
the soil fill.

If the tile system is provided and other recommendations are
followed, the system should provide ample oxygen and the tile will
provide a means of watering and fertilizing the tree. Even the most
extensive system for aeration cannot assure the life of the tree.
However, construction of a fill as described and illustrated will
greatly lessen the chances of loss. If symptoms of trouble appear,
contact a qualified arborist, landscape contractor, or nurseryman at
once.
If fills have been made during construction and prior to the
purchase of a home site, the above recommendations become costly since
the soil fill must be removed to lay the tile. As a partial solution
to the problem of handling fill already in place, a post hole digger
can be used to make holes through the soil fill and a few inches into
the original grade. The frequency of the holes will depend on the
depth of fill, kind of fill soil used, and the kind of tree involved.
Holes should be frequent enough to assure adequate soil aeration.
After drilling the holes, fill them with gravel.
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ANTI-DESICCANTS AID IN TRANSPLANTING SHRUBS
K. ¥. Reisch and Elton M. Smith
Department of Horticulture
Transpiration, or water loss from various plant parts, is a
natural process. Under certain conditions, transpiration can result
in damage to or death of plants. If water loss exceeds absorption
by the roots beyond the extent of recovery, death from desiccation
will eventually occur.
Water loss can become very critical when the absorbing root
system is reduced, as when plants are transplanted. When plants in
leaf are transplanted in a bare-root condition, the water loss problem is accentuated and steps must be taken to reduce transpiration.
The use of anti-desiccants (materials which coat the plant surfaces
and reduce water loss) is one means of partially overcoming this
problem.
Field research was conducted to determine the effectiveness of
two chemical anti-desiccants in increasing survival and quality of
shrubs transplanted bare-root at monthly intervals throughout the
growing season. Cotoneaster divaricata, a common, high quality, deciduous shrub, was selected as the test plant. It has an open, sparse
root system which leads to some transplanting difficulty when leaves
are present on the plant. Replicated groups of these plants were
sprayed monthly from June to November with a vinyl latex compound
(Wilt-pruf) and an acrylic co-polymer (Poli-gard) prior to transplanting.
Nurserymen usually can transplant cotoneaster successfully, with
no special treatment, in November when the leaves have fallen. Applications of anti-desiccants gave no advantage at this time. Earlier
in the year when leaves were present, however, treatments increased
survival and improved quality.
Plants with a ball of soil were moved at the same time. Because
of less root injury and loss, the anti-desiccant treatments of balled
plants had relatively little beneficial effect.
An additional laboratory study was carried out to determine the
relative effectiveness of the vinyl latex compound and the acrylic
co-polymer on the rate of transpiration. Both materials reduced the
rate of transpiration or water loss. The acrylic co-polymer reduced
loss by 35 percent and the vinyl latex by 2ij. percent. Effectiveness
of the materials lasted only 3 days for the vinyl latex and 7 days
for the acrylic co-polymer, with the film cracking or sloughing off.
Summary
The anti-desiccants used in this research improved survival and
quality of shrubs transplanted^bare-root when in full leaf. This was
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attributed to a reduction in the rate of transpiration for a relatively
short but critical time period. The anti-desiccants also provided a
degree of insurance on plants with a ball of soil transplanted during
the same period.
A related winter protection study indicated the value of the same
anti-desiccants in reducing winter injury due to desiccation on narrow
and broadleaf evergreen plants. An application in late fall plus a
second one in midwinter gave the most favorable results.
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GROWTH RETARDANTS SPEED FLOWERING
K. W. Reisch and Philip C. Kozel
Department of Horticulture
A number of chemical growth retardants such as maleic hydrazide,
B-Nine, cycocel, and phosphon have produced interesting effects on a
wide variety of plants. These are being used extensively in research
institutions and commercial firms.
Maleic hydrazide has been used to inhibit grass and tree growth,
reduce sprouting of potatoes, and as a herbicide. The other materials
have had the effect of inhibiting vegetative growth while speeding up
and increasing flowering. With these materials, commercial florists
can effectively control the flowering of azaleas, reduce the height of
pot chrysanthemums, and slow undesirable stem elongation in poinsettias,
These effects were used as the basis for a study with a woody ornamental, pyracantha or firethorn.
Pyracantha is a broadleaf evergreen shrub valued for its brilliant
orange berries in the fall. A production problem is the relation of
the time of fruiting to the time when the plant is considered salable.
Fruit on the plant at the time of sale increases its appeal and value.
However, in this area of the country, pyracantha plants do not flower
or fruit heavily the second season after propagation, when they are
ready for sale.
Following preliminary observations in 1963, a research project
was begun in 1961+ to determine the effects of the chemical B-Nine,
photoperiod, temperature, and interactions of these factors on the
vegetative growth and flowering of Pyracantha coccinea Lalandi.
Treatments included a 1 percent solution of B-Nine applied to the
foliage once (August 15* 1961).), twice (July 15 and August 15* 196i{.),
and three times (June 15, July 15* and August 15* 196i|). Groups of
the treated plants were grown under long and short photoperiods. Subgroups were placed in various temperature treatments for 6 weeks in
the fall. Previous research at the Ohio Agricultural Research and
Development Center indicated that flower buds of pyracantha are initiated in late October, The temperature treatments were established
to simulate these conditions in combination with short photoperiods.
Results
Vegetative growth was indirectly proportional to the number of
B-Nine applications from the beginning of the study on June I}.,
until November 1, 1961).. However, the growth retarding effect of
B-Nine was completely dissipated by the time the final growth measurements were recorded on March 20, 1965.
This indicates an accelerated
vegetative growth rate from November 1, 1961^ to March 20, 1965 when
the plants were in a greenhouse. However, untreated plants, which did

la

not initiate flower buds, continued fro grow vegetatively and were 3
feet higher than the flowering plants in August 1965.
B-Nine applications increased the number of inflorescenses present
on the upper third of the plant and on the entire plant. The number
of inflorescences present was directly proportional to the number of
B-Nine applications.
The plants produced more vegetative growth under an 18-hour photoperiod than under an 11-hour photoperiod. The plants were photoperiodic with respect to flowering as more inflorescences were produced
on plants under an 18-hour than under an 11-hour photoperiod.
More vegetative growth resulted when the night temperature was
lower than the day temperature or when the plants were maintained
at a constant temperature in the fall temperature treatments. More
inflorescences also developed under these treatments.
A correlation of vegetative and flowering data indicated that
retarded vegetative growth during October, when the flower buds are
known to initiate, increased flower bud initiation. After the flower
buds were initiated, increased vegetative growth enhanced flower bud
development.
Continued research in this area should give answers which will
enable commercial firms to use this material to increase the value of
their products at the time of sale.
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CONTROL OP WEEDS IN" GROUND COVERS
L. C; Chadwick
Department of Horticulture
A troublesome problem often confronting home owners is the prevention and control of weed and grass growth in new ground-cover plots.
By the careful use of herbicides, broadleaf weeds and some grasses can
be controlled in ground covers without injuring ornamental plants.
Herbicides are especially useful for weed control the first season
before the ground is completely covered and also may be helpful in
later years.
Soil Treatment for New Plantings
With large areas where the planting is being done by a landscape
contractor, a good method is to sterilize the soil with a chemical,
such as methyl bromide, before planting ground cover plants- Methyl
bromide should be applied to well-prepared soil at the rate of l|r
to 2 Ibs. per 100 square feet. This chemical is most effective at
soil temperatures above 50° P. The soil bed should be covered with
plastic or other type of cover for at least 2lj_ hours. Planting can
start 5 to P days after removal of the cover.
Other herbicides can be used also for a general cleanup of weed
population before planting ground cover ornamentals. A combination
of dalapon and amino triazole has been used successfully in this way.
Apply, on the basis of the commercial product, 2 3A- ounces of Dalapon
and 1 3/k ounces of amino triazole per 1000 square feet of bed area.
Apply the material evenly in 2-k gallons of water. Best results occur
when herbicides are applied to active weed growth in the spring or
fall. Approximately 10-llj. days after treatment, the area should be
spaded, plowed, or otherwise tilled. Allow at least 6 to 8 weeks
before planting any ornamental in the treated soil.
Treatment of Established Plantings
Many of the more common types of ground covers, such as Hall's
honeysuckle, English ivy, Pachysandra (Japanese Spurge) and Vinca
(myrtle), are tolerant to the lower weed control rates of Dacthal and
Simazine.
Simazine should be applied to weed-free soil soon after planting.
The Ij. percent granular form is easy to use and should be applied at the
rate of 1 Ib. per 1000 square feet of bed area. Keep the soil moist
after the application.
Dacthal is available in 1-ir percent granular form. It can be used
on weed-free soil soon after planting the ground cover at the rate of
8 to 10 Ibs. per 1000 square feet of bed area.

Tolerance of many ornamental plants to herbicide toxicity has
not been determined. So chemicals should be used with extreme caution,
Follow directions and recommendations carefully.
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CHLOROSIS OP PIN OAKS AND OTHER ORNAMENTAL TREES
L. C. Chadwick
Department of Horticulture
Chlorosis of the foliage of woody ornamental plants often becomes
a serious problem for the home owner as^well as the professional,
arborist, landscape contractor, or nurseryman. Based on research
conducted over a period of several years, the following summary and
recommendations for treatment are given.
Chlorosis first appears as a yellowing of the leaves between the
veins, gradually includes the whole leaf, and finally causes a curling
and dying of the margins. Further stages of decline result in a deformed and dieback condition of the branches. Chlorosis occurs more
often in pin oak than other trees. Sweet gum, some maples, azaleas,
rhododendrons, pieris, and other ornamentals also are susceptible to
chlorosis.
Chlorosis is usually caused by a lack of available iron to the
chlorotic parts of the plant. Several investigators have indicated
that plants chlorotic from lack of available iron contain as much or
more total iron per weight of tissue than non-chlorotic plants. This
indicates that, because of certain internal conditions, the iron
already present in the plant is not available to the chlorotic parts.
Iron may be present in the soil but unavailable to the plant because
of unfavorable soil reaction. For the iron to remain available, the
soil must be quite acid,
Recommended Control Methods
Use commercial chelated iron compounds as recommended by the
manufacturer.
If chelated iron alone does not give results, the following
mixture is recommended: 5> Ibs. aluminum sulfate, 7 Ibs. finely ground
sulfur, 3 Ibs. chelated iron, 85 Ibs. complete fertilizer such as
10-6-!|.
Rate of Application: For trees, use 2-| to Ij. Ibs. per inch in
diameter of the tree trunk. Use the heavier application for trees
over 6 inches in trunk diameter and on highly alkaline soils. For
shrubs, apply above mixture at rate of 2 to q. Ibs. of the mixture per
100 square feet of bed area. The heavier applications can be used for
large shrubs or evergreens in heavy soils.
Time of Application: Early in the spring or as soon as the symptoms appear in the late spring or summer.
Frequency of Application: Repeat the application in 3 or I), weeks
if improvement does not result from the initial application. Repeat

again the following spring if chlorotic foliage develops. In highly
alkaline soils,, one or more applications may be necessary each year.
Method of Application; Follow the usual methods of tree and shrub
fertilization. The use of a punch-bar or an electric or compressed
air soil auger or drill is a common and economical method of tree
fertilization. This method can be used for treating trees for chlorosis. The chemical mixture should be applied in holes distributed
evenly beneath the spread of the branches. Start the holes relatively
close to the trunk of the tree and space them evenly, 15-18 inches
apart, over the area. Make the holes 12-15 inches deep. Distribute
the chemical mixture evenly in each hole, preferably not over 1/2 Ib.
per hole. For shrubs and evergreens, apply the mixture broadcast to
the soil surface. Hoe or water the material into the soil.
S ub s e que n t Me as ures: An ample supply of moisture will aid in the
stimulation of growth and a quicker response to the treatment.
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DISEASES OF WOODY ORNAMENTAL PLANTS
G-eorge J. Bart
Department of Botany and Plant Pathology
Maintenance of large woody plants and trees in a healthy condition
is no small task. The hand sprayer or duster does not offer much help
in controlling diseases of mature specimens. The loss of a tree or
large woody shrub to disease often presents major problems in removal
and replacement. Then there is the added expense of financing the
whole operation. In spite of these factors, trees are still being
planted in ever-increasing numbers.
Trees are an important and necessary feature of any landscape
design. The aesthetic values, cooling effects, and sound-proofing
qualities are difficult to evaluate on a monetary basis. It has been
shown that the nominal annual cost for disease control is a small part
of the real estate value of trees. When trees are being selected for
planting, an arborist should be consulted. Wise selections will reduce maintenance costs in the long run.
One of the important prerequisites of good disease control is
proper timing. The growth and transmission of most disease organisms
occur at specific times when certain conditions are optimum. This
optimum period always precedes symptom appearance.
If a control measure is to be employed, it should be done prior
to or during the period that the disease organism is most active.
Frequently, no attention is given to control until the disease is
evident, when it is too late. If the disease is a vascular wilt such
as Dutch elm disease, no treatment is available to save the infected
specimen*
Important Diseases of Woody Ornamental Plants
Dutch Elm Disease: This is probably the most destructive tree
disease since the devastation caused by the chestnut blight. Interest
has been renewed recently in the control of D.E.D. because of a different method of treatment. The dormant DDT or methoxychlor spray which
has been used for years to control the bark beetle is now being replaced in some areas with a systemic material called Bidrin. This
substance is extremely toxic and must be handled with caution. It is
only available to professional arborists who have been instructed in
its use.
The time of injection is important. It must be done early in the
growing season when the leaves are enlarging and before the beetles
emerge. The performance of Bidrin after widespread use will be evaluated before next year. In the meantime, whether the old and tested
spray method or the newer injection method is used, sanitation procedures should be continued.
k7

Verticilliuia Wilt: Of all the disease organisms affecting ornamental plants, the fungus causing verticillium wilt has the greatest
host range. Trees, shrubs, and annual flowering plants may be injured
by this soil-inhabiting fungus. Like the Dutch elm disease fungus,
verticillium grows into the water-conducting vessels of the roots and
progresses upward, causing anatomical changes which interfere with
normal water uptake. This causes' portions of the plant to wilt.
Control: Sprays and injected materials are of no value in the
control of verticillium wilt. Often the infected tree may recover and
not show symptoms for many years. Such trees should be fertilized
and watered to maintain a vigorous growing condition. Only the dead
branches should be removed.
Oak Wilt: This disease is also caused by a fungus which inhabits
the water-conducting vessels. Like the Dutch elm fungus, the oak wilt
organism is transmitted by Insects. Bark beetles, sap beetles, and
the pomace fly have been implicated in the spread of oak wilt. Note
vessel plugging and fungus spores in cross section of water vessels
(Fig. 1).
Red oaks are much more susceptible to the wilt fungus than white
oaks. White oaks inoculated in 1959 still appear healthy except for
occasional die-back of lateral branches. The fungus was still alive
in 18 percent of the trees diagnosed in
Control: Avoid pruning or otherwise injuring oak trees in the
spring and early summer. All necessary pruning wounds should be
painted immediately with a tree wound paint to avoid feeding by sap
beetles which may be contaminated with the wilt fungus.
Anthracnose of Shade Trees: This is a shoot and leaf disease
(Pig. 2) that is easily controlled by spraying at the proper time in
the spring. Research has shown that severity of anthracnose depends
upon temperatures which prevail In a 2-week period following leaf
emergence. When the average mean daily temperature during the 2-week
period is between 50-55° F » > shoot blight will be severe. Shoot blight
decreases as the average mean daily temperature Increases from 55° to
60° P. or above. Warm days with temperatures in 80° P. range will
prevent extensive fungus growth.
With these facts in mind, anthracnose severity can be predicted.
One spray application with an organic mercury at bud break will give
good control unless cool weather prevails following bud break. If
this is the case, a second spray should be applied llj. days after the
first application.
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A GUIDE TO THE MORE COMMON INSECT AND MITE PESTS
OP SHADE TREES AND- ORNAMENTALS
Roy W. Rings and William K. Delaplane, Jr.
Department of Zoology and Entomology
Shade trees, ornamental trees, and shrubs are attacked by hundreds
of different kinds of insects and mites. Each kind requires a specific
treatment. So it is extremely important that the pest species be determined, either from one of its life stages or by its characteristic
damage.
Specimens may be sent to county extension agents or to the authors.
Insect specimens should be placed in a bottle or small box so they will
not be crushed. State when, where, and under what conditions the pest
was causing damage.
This article describes the 10 most common insect and mite pests
of the 1965 season. Many of these are expected to continue to be important pests in subsequent years. These appear in order of their
importance as estimated by the number of requests for control information. The information presented is based upon the research of Emeritus
Professor Ralph B. Neiswander, who retired on December 31*
MAPLE BLADDER-GALL MITE,
Vasates quadripedes (Shimer)
Numerous inquiries are received
each year regarding a gall-like
growth appearing on the leaves
of ornamental maple trees. These
are maple bladder galls and
commonly occur on the leaves of
many silver maples in Ohio. The
galls are globular in shape and
are located on the upper surface
of the leaves.

This pest may be controlled by applying malathion in early April
before the buds break or in the fall after leaves drop. Malathion is
used at the rate of J+ pounds of 2£ percent wettable powder in 100
gallons of water.

BIRCH LEAP MINER,
Fenusa pusilla (Lep.)
The increased importance of this
species in the past few years is
undoubtedly associated with the
common practice of planting white
birch clumps. Frequently the
foliage of white, gray, or paper
birch becomes brown and unsightly
early in the summer. Half or
more of each leaf may be killed
by small larvae that feed between
the upper and lower leaf surfaces,

This pest may be controlled by applying dimethoate (Cygon) about
May 15 to the area under the tree canopy, using 2 gallons of the diluted treatment per 10 square feet. To prepare the treatment, dilute
1 teaspoon of Cygon 26 7E in 2 gallons of water.
The insect also can be controlled by spraying the infested birch
trees with malathion. For the control of the first brood, the spray
should be applied during the last half of May or when the leaf injury
first begins to appear. If a spray is needed for the control of the
second brood, it should be applied about the end of June. Malathion
should be used at the rate of 1 quart of the 57 percent emulsion in
100 gallons of water (2 tablespoons of malathion in 3 gallons).
MAPLE PETIOLE BORER, Caulacampus acericaulis MacG.
In late May and early June, many persons notice that their lawns
become littered with maple leaves. Upon examination of the fallen
leaves, it will be noted that the petioles break off at a point from
to 1/2 inch below the leaf blade.
The leaf petioles are chewed off by sawfly larvae, which remain
inside the basal part of the petiole for about 10 days. At the end of
this time, the petiole containing the larvae falls to the ground.
Usually not more than a third of the foliage is lost by attack
of the maple petiole borer and the tree is not permanently damaged,
since most trees can survive at least one complete defoliation. Populations of this pest can be reduced by picking up the basal stems
every day and burning them.
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