1. Smoother mowing. Ground speed can be varied to
match cutting conditions. Power-driven reels. 3 mowing
speeds available with variable frequency of cut. Three
cutting units are fully articulated to follow ground con-
tours.

2. Easier to maneuver. Balanced design for side-hill
cutting. Rugged 9 h.p. engine provides lugging power
for uphill mowing, cuts up to 20 acres per day.

3. Less maintenance. Exclusive built-in lapping device
allows all three reel units to be sharpened simultane-
ously, in minutes, without disassembly. Available in 76"
and 84” cutting widths. Rugged, Jacobsen construction
throughout. For a demonstration phone your Jacobsen
Turf Equipment Distributor or write today.

Jacobsen Manufacturing Company
Racine, Wisconsin 53403

“Ist in Service”

JACOBSEN

When Writing to Advertisers Please Mention WEEDS TREES AND TURF

RF KING

The reel mower that leads its field three ways
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Far right: Worker carries

look forward to im-
proved, vegetatively-
propagated varieties of
$t. Augustine, the outhor
suggests. Right: Two
workers check experi-
mental grasses for seed-
ing characteristics, which
will largely determine
methods selected to im-
prove the grass. Data on
breeding behavior of
perennial ses is not
easily obtained, Dr. Long
points out.

RGANIZED research for

breeding improved turf-
grasses represents a relatively
recent development in the turf
industry. Activities of early turf
research and development pro-
grams were concentrated pri-
marily on fertilization, pest con-
trol, and other factors related to
maintaining lawn grasses.

With significant progress in
developing a wide and effective
array of products for maintain-
ing turf, attention now appears
to be shifting to the basic in-
gredient of the landscape plan:
the turfgrass itself. Examining
the industry approach to turf-
grass breeding may give the im-
pression of starting at the wrong
end. Should turf research have
begun in breeding studies rather
than concentrating on other
aspects of grass culture?

The answer may in part be re-
lated to the growth of the United
States. As recently as two dec-
ades ago, a large part of U. S.
population was concentrated in
rural areas and presented a lim-
ited economic factor in the turf

12

By
J. A. LONG

Director, Biochemical Research
O. M. Scott & Sons Company
Marysville, Ohio

industry of that period. Also,
most of the financial support of
public research programs, along
with limited private research,
was directed to food, animal, and
fiber crop categories.

Improved grasses developed in
agricultural research programs
primarily for forage application
have found some turf use. These
and nonimproved grasses such
as common Kentucky bluegrass,
common bermudagrass, red fes-
cue, and St. augustinegrass have
provided the major source of
turfgrasses. Even today, non-
improved varieties still supply a
large part of lawn and turf re-
quirements.

Turfgrass Breeding:
A Decade of Progress

Most organized and sustained
breeding programs now in prog-
ress date back only about a
decade. Thus, a point has not

WEEDS TREES AND TURF, February,

been reached when a significant
number of new and improved
grasses can be made commer-
cially available. Chief reason for
this time delay is the technology
gap. Effective plant breeding
requires an understanding of the
behavior of the plant species to
be improved, and data on breed-
ing behavior of perennial grasses
is not obtained as quickly on an
annual crop species, such as
small grains.

Breeding studies investigate
such factors as cytological char-
acteristics (chromosome num-
bers, embryo-sac development)
and whether the source material
is cross-fertile or self-fertile.
Selection of plant breeding
methods depends on this data.
As of this point, basic research
that should provide grounds for
new turfgrass developments is
well underway.

A number of breeding pro-
grams are building up a source of
material to work with. U. S. De-
partment of Agriculture’s Plant
Introduction section provides
experimental grasses from world

1967



collections to both public and
private plant breeders. Both
types of programs actively col-
lect source breeding material
and often will concentrate col-
lections from pastures, golf
courses, and home lawns. Much
of the material collected requires
modification before it is usable,
but it plays an important part in
the search for disease and insect
resistance, improved growth
habits, adaptation to regional
demands, etc.

More recently, agents to in-
crease mutation in grasses and
ground covers are being used to
supplement breeding programs.
Radiation and chemical muta-
genics represent this means of
generating breeding material.

Selection Pressures
Imposed on Grasses

“Selection pressure” and ‘“‘sur-
vival of the fittest” are two im-
portant concepts guiding plant
breeders. Once a program has
collected source material, the
sorting process begins. This rep-
resents the major part of the
breeding program in terms of
labor requirements, money, and
physical facilities, and has un-
doubtedly limited the extent and
number of organizations actively
engaged in turfgrass breeding.

Most breeders feel that an im-
proved grass must equal existing
commercial varieties in desired
qualities and have at least one
additional quality characteristic
before it will be accepted by the
consumer. With this in mind, a
program is designed to impose

selection pressure on a large
)

WEEDS TREES AND TURF,

Dr. J. A. Long, Scott's researcher.

population of experimental
grasses. Kinds of selection pres-
sure used in typical programs
include:

1. Differences in mowing heights
with emphasis on low cuts to
isolate superior turf formers.
Disease and insect infestations
at a level sufficient to sort out
genetic resistance.

3. Controlled levels of sunlight to
find types exhibiting shade tol-
erance,

4. Regional evaluation to study

effects of temperature and its

interaction with disease on
plant survival.

Variations in nutrition level.

6. Tolerances to chemical pest
controls.

7. Seed production capabilities of
experimentals that are propa-
gated by seed.

8. Establishment rate of experi-
mentals propagated vegeta-
tively.

8o

w

Some selection pressures can
be applied in common test sys-
tems, while others require that
specific tests be set up. Experi-
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mental grasses may show out-
standing characteristics under
certain selection pressures and
important weaknesses under
others. For example, a variety
may be highly disease resistant,
yet a very poor seed producer.
When this happens, the experi-
mental selection may be moved
back to the initial phase of the
breeding program, where hy-
bridization or other means will
be attempted to overcome the
weakness.

With Kentucky bluegrass and
bahiagrass it is very difficult to
modify an exceptional selection
because of barriers (apomixis)
to effective hybridization.
Breeders must usually evaluate
large, variable populations of
these grasses to make significant
progress.

Recent research from the
Texas Agricultural Experiment
Station and USDA relating to
inheritance of apomixis should
assist breeders working with
apomictic grasses. In addition,
breeding results from Rutgers
University may also increase the
effectiveness of Kentucky blue-
grass programs.

It often requires from three to
five years of subjecting grasses
to different selection pressures
before sufficient evidence of
superior turf characteristics is
available to move into advance
testing and then to commercial
seed or sod production. These
stages add from three to five
more years to the time required
before a new turfgrass candidate
reaches the consumer. Total
time, then, needed to develop an




IMPROVE
TURF CARE

with a

KEMP SHREDDER

Every day, something new is being
shredded, aerated or mixed by turf spe-
cialists using versatile KEMP Shredders.
Above, Kemp No. 7-0 with new, high-speed
leaf handling vacuum blower attachment.
Shreds 20-30 cu. vds. of soil an hour.

Park and golf superintendents, turf and
topsoil producers look to KEMP for top
performance and low maintenance cost in
shredding sod, soil, phosphate rock, peat,
brush, leaves and other matter.

There's a Kemp for Every Use

Kemp shreddin
cu. vds. up to 101 cu. yds. an hour. Kemp
model 8-OX above, shreds 12 cu. yds. an
hour.

capacities range from 4
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problems. Write for complete informa-
tion, prices today.

Rugged Dependability Keeps Kemp
First in Soil and Compost Shredders.
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362 Kemp Bldg., Erie, Pa. 16512
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Plots (right) show
experimental selections
of St. Augustine in-
stalled in turf areas
heavily infested with
chinch bugs to check
susceptibilities to this
damaging insect.

improved turfgrass is in the
range of 10 to 15 years.

Looking Ahead to
Grass Improvements

Based on current progress of
breeding programs in the U. S.
and Europe, improvements in
some of the following grass char-
acteristics can be anticipated:

1. Lower profile grasses with im-

proved turf forming qualities

that should perform better
under lower heights of cut.

2. Grasses that are better adapted
to specific regional conditions.

3. Increased resistance to leaf
spot, smut, and some insects.

4. Improved performance in shade.

Experimental grasses showing
some of the above characteristics
may have certain limitations,
however. Dwarf or low-growing
grasses seem to establish a ma-
ture turf more slowly than some
present varieties. Variation in
maximum growth has also been
observed. In this respect, certain
dwarf types appear to produce
more clippings at lower heights
(34 and 1 in.) than present taller
growing varieties. When the
height of cut is increased, the
dwarf characteristic is shown by
a drop in clippings removed
compared to today’s commercial
grasses. This suggests that more
attention to mowing height may
be required to benefit from im-
proved growth habit.

In the future, new varieties of
such warm season grasses as
Bermuda and St. Augustine no
doubt will be vegetatively prop-
agated as at present. This takes
advantage of the greater vigor
of F1 hybrids and makes it pos-

sible to release improved grasses

where it would not be possible
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by seed propagation because of
high sterility levels.

Increased interest and research
activity is being devoted to turf-

grass breeding programs. Con-
sumer demands as a result of
population shifts from rural to
urban areas, plus the rapid in-
crease of industrial and recrea-
tional turf applications, provides
the basis for this increased
activity.

Introduction of improved
grasses to consumers will initial-
ly be slow due to a lack of tech-
nological background on impor-
tant plant species. A shortage of
trained specialists in this field
until recently will no doubt in-
fluence the number and quality
of new grasses developed in the
near future.

Progress in developing breed-
ing methods and test systems for
sorting out potentially desirable
turfgrasses is being made by
public and private workers.
Based on current progress in the
field, some degree of improve-
ment in many important turf
qualities can be expected in the
next decade.

N. Calif. Turf Day Set

Latest equipment and mate-
rials for turf maintenance and
landscaping will be exhibited at
the 3rd Annual Northern Cali-
fornia Turfgrass Exposition,
Mar. 22-23 at Strybing Arbore-
tum, San Francisco, Calif.

Turf managers, contractors,
and others interested can contact
C. R. Staib, co-chairman, fer
more details. Address: Hercules
Incorporated, 120 Montgomery
St., San Francisco, Calif.
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a jolt, Ben.
But did it
last?

4

When Ben Franklin flew that kite, he got quite a jolt. But it didn’t last.
“Jolting”’ turf with fast-acting fertilizers doesn’t last either. That's why
you have to jolt it so often. But Nitroform®, Hercules' ureaform turf
food with 38% nitrogen, feeds at the steady rate turfgrass demands,
lasts up to five times longer than conventional fertilizers. [] Nitroform
is nonburning and odorless. It resists leaching and builds a nitrogen
reserve. It's easy to apply, either as granular Blue Chip® for mechanical
spreaders or as Powder Blue* for liquid application. [] Contact your
Hercules representative or write: Turf & Horticultural Products, Synthet-
ics Department, Hercules Incorporated, Wilmington, Delaware 19899.

*HERCULES TRADEMARK STH67-2

LONG-LASTING NITROFORM® 4HeRrcuLEs
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Turf, Sod Research To Be
Reported at Mar. MSU Meet

Highlighting the 37th Annual
Michigan Turfgrass Conference,
March 15-16 at Michigan State
University, will be reports on
some of the latest turf and sod
research findings. Experiments
with different soils, fertility lev-
els, and grass varieties, and six
reports on “Turfgrass Pests and
Pesticides” are on tap for the
first day.

On Thursday, March 16, atten-
tion will turn to turfgrass main-

GiRASS
SEED

...straight or in

special mixtures

We are at your service to supply
your grass seed needs with pro-
cessing facilities from coast to

coast...and buying teams that

know the seed market. 60 years
of specialized grass seed know-
ledge. Research proven products.
Advice on formulas to fit your

problems. We invite your inquiry.

tenance, sod production, and eco-
nomics, with featured talks to
include “A Study of the Michi-
gan Turfgrass Industry’ and
“MSU Sod Production Research,”
by Dr. James Beard, Michigan
State turf researcher; a discus-
sion of current research in turf
soils and nutrition, by Dr. Paul
Rieke, MSU soil scientist; com-
ments on turf fertilization-dis-
ease relationships, by Dr. Eliot
Roberts, Iowa State University
agronomist; and reports on dis-
ease control research in Rhode
Island, by Dr. Noel Jackson, Uni-

Completely weed-free

MERION
KENTUCKY
BLUEGRASS

Kentucky Bluegrass, including
Park, Newport and Delta.

Pennlawn Red Fescue
Exeter Colonial Bentgrass
Kingstown Velvet Bentgrass
Penncross Bentgrass

plus other fine Turfgrasses
— available for
immediate shipment.

W. R. GRACE & CO.

- WHITNEY SEED DIVISION

P. O. Box 250, Buffalo, N. Y. 14240
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versity of R.I. pathologist.

Trends in turfgrass production,
sod marketing, and management
tools for cutting costs are also
among subjects due for discus-
sion during the two-day meet.
Interested turfmen can obtain
further details from the Depart-
ment of Information Services,
Agriculture Hall, Michigan State
University, East Lansing, Mich.
48823.

Tours, Talks, Turf Gear
Set for Fla. Trade Show

Research tours, management
clinic and panels, exhibits, and
field demonstrations of turf
products and equipment have
been scheduled for the 6th An-
nual Florida Turfgrass Trade
Show, Apr. 27-29 at the Diplomat
Hotel, Hollywood by the Sea, Fla.

Tours of research plots at
Plantation Field Laboratory,
conducted by Dr. Evert O. Burt,
Associate Turf Technologist at
the Lab, will open the Show.
More than two dozen field dem-
onstrations of new equipment
and chemicals (plots are laid out
in advance) will last through the
afternoon at Plantation. Some
70 industry supplier exhibits and
an expanded array of educa-
tional booths will then open. The
April 28 Management Clinic will
assist registrants in their busi-
ness operations.

For full details, contact FTGA
Executive Secretary, Walter
Anderson, at 4065 University
Boulevard North, Jacksonville,
Fla. 32211.

Arborists Meeting in Tampa

Winter meeting of the Na-
tional Arborist Association is
being held at the International
Inn, Tampa, Fla., Feb. 11-15.
Business sessions occupy the
first two days of the program,
with a round of discussions
scheduled for Feb. 13-15.

Arboriculture advances, a look
at the future for utility men, and
the national beautification effort
lead off talks. Management
techniques, systemic insecticides,
records, and hidden costs are
closing considerations of NAA
members at this year’s. annual
winter gathering.
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VPI's Putting Greens
Test Modified Soils

2000 ¢

OLF is attaining greater
popularity. National TV
viewing, championship play, and
more leisure hours have helped
it to become the country’s num-
ber one participating sport. At-
testing to this is the National
Golf Foundation’s estimate that
women and junior golfers alone
have increased over 40% since
1961. There is even a trend to-
ward night golf under lights on
regulation-length courses to ac-
commodate the increased play.
Greens that once were satis-
factory now produce poor turf
under this increased traffic.
Many greens were reconstructed
by blending materials with put-

By
R. E. SCHMIDT

Assistant Professor of Agronomy
Virginia Polytechnic Institute
Blacksburg, Virginia

ting green soils to help lessen
the compaction of heavy and
constant traffic. Modification of
soil for putting greens was real-
ized as a necessity quite early.
Then, as today, soil modification
appeared to be generally a hit-
or-miss practice. In 1950, H. B.
Musser* reported a survey
showing that most superintend-
ents were using modified soils
with volume ratios of 1-1-1 or
2-1-1 of soil, sand, and organic
matter. Neither type of soil,
sand, or organic matter was
identified.

*Musser, H. B. Turf Management. Mc-
Graw-Hill Book Co., Inc., N.Y,, 2nd Ed.

Many superintendents have
modified soils to match the soil
of satisfactory putting greens in
their area. This is a good meth-
od, provided similar manage-
ment and traffic is applied. Du-
plicating soil mixtures from a
completely foreign ecological en-
vironment may result in unsatis-
factory putting greens.

Only recently has any experi-
mental effort been made to eval-
uate different soil mixtures. A
few colleges and universities
now have studies underway. In
1964 the Weblite Corporation
awarded V.P.I. a grant-in-aid to
evaluate their graded expanded
shale, Weblite, for turfgrass soil

Table 1. Results obtained after one season of compacted soils modified with various percentages of

sand and Weblite.

3
-

% Porosity
vol. — Moisture Wilting Clipping

mod. Cap. Non-cap. content Percolation resistance wis, Density Color

SAND
24 high low ood fair good excellent excellent good
41 high low air fair good good excellent good
54 adequate adequate poor good fair §ood excellent ood
68 adequate adequate poor good poor air air air
86 low excessive very poor excessive very poor fair poor fair
WEBLITE

24 high low excellent good excellent excellent excellent good
41 high low good good good excellent excellent good
54 adequate good good good good excellent excellent good
68 adequate high poor excessive fair fair excellent good

WEEDS TREES AND TURF, February, 1967 17



modification. We were looking
for a modified soil that would
have the following properties:

1. Resistance to compaction.

2. Adequate internal drainage and
sufficient aeration after expo-
sure to traffic.

3. Adequate moisture holding ca-
pacity.

4. Adequate nutrient holding ca-

pacity.

5. Adequate cation exchange ca-
pacity.
6. Firm, but resistant surface.
7. Economic feasibility of use.
Weblite is lightweight (bulk
density 8.5), holds 15% of its
weight in water, and can be uni-
formly graded so that 98% of
the material will fall between
the 10 and 60 mesh screens
(medium to very coarse sand
particle size). This material was
evaluated in an experimental
green by mixing it with various
percentages of a Groseclose silt
loam and 5% pinebark. The
mixtures were then placed in
10 x 8 foot bins over a gravel
and tile system, fumigated and
seeded with Penncross bent-
grass. Corresponding soil mix-

[

tures of a concrete sand with
90% of the particles between the
10 and 60 mesh screens were also
incorporated into experimental
greens.

A unique golfer with 15 spiked

shoes, three hitting at a time,
and weighing 450 pounds was
employed in 1965 to compact
greens. One trip was equivalent
to ten golfers walking on the
same surface.

After one season the following
was observed:

1. Traffic reduced turf growth and
quality on all mixtures.

2. Turf cover and color were satis-
factory on all Weblite modified
soils, but clippings, moisture ca-
pacity, and drought resistance
were reduced when more than
54% Weblite was used.

3. On sand modified plots the den-
sity and color as well as clip-
pings and wilt resistance were
reduced when more than 54%
sand was used.

4. Less Weblite than sand was
needed to obtain similar results.

5. It appears that modified soils
satisfactory for putting greens
with heavy traffic should have
the following physical proper-
ties:

Total porosity 40-45%
Capillary porosity 20-25%
Non-capillary porosity 18-22%

Percolation (in. per hour) 1-10
These physical properties are
based on one season of field data
and must not be considered
absolute. Further evaluation is
needed because, as workers at
Penn State have indicated, after
the second season of traffic their
modified soils became increas-
ingly compacted compared to
the first season.

Construction of an experimental putting green at Virginia Polytechnic Institute for evaluating
various soil mixtures adaptable to today's heavy golf traffic.
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goodbye

to these weed and disease
pests in your turf—

with Dacthal® herbicide you get
pre-emerge control of these
weeds and grasses:

Annual bluegrass Foxtail
Barnyard grass Goosegrass
Browntop panicum Lovegrass
Carpetweed Purslane
Chickweed Spurge
Crabgrass Stinkgrass

Texas millet
Witchgrass

Fall panicum
Florida pussley

with Dacamine® you can kill
these weeds once and for all:

Bindweed Nettle
Bitterweed Pennycress
Broomweed Pennywort
Carpetweed Peppergrass
Chickweed Plantain
Chicory Poor Jo
Croton Puncture Vine
Dandelion Ragweed
Dock Shepherd's Purse
Fan Weed Spurge
Knotweed Thistle
Kochia Wild Carrot
Mallows Wild Lettuce
Morning Glory Yarrow
Mustard ... and many, many other

hard-to-kill weeds.

with Daconil 2787 ‘™" fungicide
you can effectively control these
turf disease organisms:

Sclerotinia dollar spot
Rhizoctonia brown patch
Piricularia gray leaf spot
Curvularia and Helminthosporium
leaf spot

Blights—

Going out

Fading out

Melting out
All-out control of weeds and dis-
ease, all season long, from one
source—Diamond Alkali Company,
Agricultural Chemicals Division,
300 Union Commerce Building,
Cleveland, Ohio 44115

®

Diamond

‘Chemicals
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Daconil 2787

ntry Club, Kirtland, OF

With turf, you could say “it isn’t the initial growth,
it's the upkeep.” That's where Diamond comes in,
with products to give you all-out, season-long con-
trol of weeds and disease organisms.

o 0 d b e Beautiful, healthy turf starts with these three:
Dacthal®—best crabgrass preventer you can buy.

to weeds
and disease
in turf.

U J

Diamond
Chemicals

Also prevents many other weeds and undesirable
grasses. Apply early for excellent pre-emergent con-
trol. Use in ornamentals, too!

Dacamine®—gets to the root of really tough established
broadleaf weeds. Kills all the way to the roots, to get weeds
once and for all. Butit's gentle to turf when applied as directed.

Daconil 2787' ™" —the ONE broad spectrum fungicide to control
many turf disease organisms. Excellent turf tolerance, long-last-
ing, eliminates the need for many different “specialized” fungi-
cides.

With Diamond, you can make war on weeds and disease

. and win. Write for FREE booklet on all-out weed and
disease control to Diamond Alkali Company, Agricultural
Chemicals Division, 300 Union Commerce Building, Cleve-
land, Ohio 44115.
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Vertical Mulching Boosts Root Growth

HERE do roots grow?

Under what environmental
conditions are they active? The
answers to these questions are of
prime importance to persons
having responsibility for estab-
lishing and maintaining land-
scape plants. Health and beauty
of most plants are usually in
proportion to the extent and
vigor of the root system.

Roots do mot grow into soil.
They grow in the pore spaces
surrounding soil particles. If
there are only small pore spaces
due to compaction and break-
down of soil structure, the physi-
cal barrier of dense soil will re-
strict root elongation.

Roots do not grow where it is
too dry. Neither do they grow
where it is too wet. They grow

20

By WAYNE C. MORGAN

only where there is a favorable
soil-moisture-air relationship.
Water penetrates very slowly
into and through clay, silt, and
compacted soils. With restricted
water movement into the deeper
rooting zone of such soils, lack of
sufficient moisture will not al-
low root growth. Where water
has infiltrated, root activity will
be limited because of excess
moisture and insufficient oxygen
in the dense soil.

Unwise irrigation practices
can create conditions unfavor-
able for plant health. Water ap-
plied too fast runs off rather
than entering the soil. Shallow
rooting is usually the result.
Applying more water than
needed not only is wasteful, but
will severely limit roots from

WEEDS

TREES AND

aiding top growth where poor
soil conditions exist.

Backfilled Holes
Help Restore Vigor

When faced with poor growing
conditions, a method of drilling
holes around trees or shrubs and
replacing soil with an improved
mix will probably help signifi-
cantly to restore vigor and beau-
ty to plants. Known as “vertical
mulching,” this method is simi-
lar to ‘“‘deep-root feeding” and
“perforated feeding,” except that
in the latter holes are not back-
filled with an improved soil mix.

In vertical mulching, holes
from 2 to 3 in. in diameter are
drilled into soil beneath the
plant’s drip line, approximately
one per square foot. These can
TURE,

February, 1967



