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WELCOME

Albert S, Curry
Associate Director
New Mexico Agricultural Experiment Station

I would like for you visitors and participants in this Turfgrass
Conference to know that the college staff is pleased that you
were willing to hold yowr first conference on our campus. Ve
hope you will adopt it as a practice to hold your future confer-
ences with us, Ouwr institution is not large, but it is growing
rapidly., The Physical Plant is increasing in size and quality.
Each year there is an increased number of students and they are
served by an ever-growing number of qualified staff members.

We are a land-grant college and our functions are numerous.,

Our classroom instructional program, our regulatory responsi-
bilities, our Physical Science laboratory, our various services
and educational and research progrems are designed to assist in
improving the econony of New Mexico and the nation.

Vie hope you will find time vhile you are here to visit the cam-
pus and the Experiuent Station farms. If there are points of
special interest to some of you, please do not hesitate to ask
for assistance regarding them,

I think it is a fine thing that you have developed your interest
in the turfgrass situation. Turfgrasses properly selected and
managed can make a real contribution to the improvement of our
hones and communities. They are a thing of beauty and because
of this they add greatly to our comfort and peace of mind. They
increase our contentment and leave us with pleasant feelings,
They increase our sociability and harmonious relationships,
These things assisl us tp understand each other's problems,

They increase our tolerance with respect to difficult situations.
In scme ways these contributions can be of minor importance but
in other ways they can be of real value in coping with difficult
situations. I think much good can come from the work you people
are concerned with, I hope these good thihgs can be made to
reach every home, every park, every golf-course, every cemetery,
every roadside and all other places where people will be favor-
ably impressed by the beauty and full value of green grass pro=
perly selected, used and cared for,

After reading the agenda and the registration record, I was quite
pleased to notice the wide representation we have from various
localities and activities, This is quite encouraging, It indi-
cates you people will have the opportunity of serving and in-
fluenc1ng a large segment of the public, I hope your interest

is not solely financial because turfgrass as indicated before
have esthetic as well as {inancial valuves. Admittedly, some
people receive economic benefits from the turfgrass industry
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through the media of transportation, irrigation systems, equipment,
seed production, supplies anc labor, Despite the financial bene-
fits derived by some of the turfgrass enthusiasts, I am sure many
more of us obtain a benefit of a lasting nature measured in terms
of happiness, comfort and sociability. :

The turfgrass activity, like all others pertaining to agriculture,
is confronted with many problems. Ifuch time and research effort
will be required before the answers are found., This is a new in-
dustry for New ilexico, We have very little first-hand information
regarding the various problems thet will arise, However, the gen-
eral knowledge we have regarding plant life, soils and water will
be of material assistance in establishing and maintaining a turf-
grass industry.

In New liexico we have a great variety of environmental conditions
such as altitude, rainfall, humidity, temperature, length of
growing scason, soil and irrigation water, These various condi-
tions will have definite problems regarding the adaptability of
grasses, inscct pests, plant diseases, soil management, irriga=-
tion and fertilizing practices, weed control and various other
cultural and management procedures,

Some of these problems will be discussed at this meeting, and
many answers will be given. However, I am sure many questions
will remain unanswered and that in the future many new questions
will arise,

As a part of the business of this meeting I understand you will
form a Permanent Turfgrass Associations IHuch work remains to
be done regarding education and research.s I hope these two
things will be recognized in setting up your organization. I
think your support of them should be an important part of your
objectives,

Again, may I assure you that President Corbett and the rest of
us are glad you are here, We hope you will enjoy your visit

and that your meeting is a successful ones Don't forget to ask
us if you have any questions about the college., Later in the
program when the coffee break comes, I would like to assure you
that President Corbett is very pleased to have you as our guests,

We hope you will meet with us regularly and often,
-2-




"THE LMPORTANCE OF RESTARCH AND EDUCATION IN TURFGRASS WORK"

Dr. Fred V. Grau, Agronomist
West Point Products Corporation
West Point, Pennsylvania '

(Paper prepared for presentation before ‘the First Turfgrass Cone
ference in New Mexico, Presented by Dr. J. V. Enzie, Head,
Horticulture Denartment, New iexico A & If College) ‘

Research and education in turfgrass work and to turfgrass users

is important because the turfgrass incustry is important. It is
important to a great many people whether they be the growers, the
processors, or the vendors of turfgrass seeds or vegetative mate-
rial of those improved grasses for which there is no seed, It is
important because a tremendous industry has developed around the
mowing of turfgrass areas, and recently more specialized machinery
to cultivate and condition the soil and to properly manage the sur-
face of turfgrass areas has grown up., The superintendents of golf
courses, of parks, cemeteries, athletic fields, military installa-
tions and many other areas comprise an important segment of the
turfgrass industry because more and more they are being recognized
as men with 2 high professional standing, commanding excellent
salaries and other considerations. Under them there is a virtual
army of foremen, laborers, and workmen who handle the machines and
perform the various functions maintaining literally millions of
acres of turf, I should like to call your attention to Volume 5,
No. 1, January, 1955 issue of Southern California, Turfgrass
Culture, Los ingeles 2L, California, wherein larston H. Kimball,
Extension Ornamental Horticulturist, prepared an article "Turf-
grass by the Thousands of Acres" based upon a recent survey of

Los Angeles County. In the county there are conservatively some
63,000 acres of turf, To establish this grass would cost about
262,000,000 dollars. And nearly 100,000,000 dollars are spent
each year in maintenance. As iir, Kimball puts it "this puts
turfgrass in the big business bracket".

This is only one of the reasons why research and education in
turfgrass work is important. Another reason is that several
million golfers each year enjoy the championship quality putting
greens that are being produced on most of the courses in the
country by modern machines and men and money. Ilillions of spec-
tators thrill each Saturday afternoon to the Collegiate contests
on the gridiron. This has become a very important factor in
turfgrass work, heretofore sadly neglecteds I could go on and
on describing more reasons why research and education are impor-
tant but it hardly is necessary at this point,.

I should like to discuss the role of research for just a moment.
Probably no living man has a complete concept of the extent of
the research that went into the development of the discovery of



nuclear energy. It is not an apt comparison, but is is safe to
say that no user of turf today realizes the extent of research
that has gone into the development of a single grass or of a
single procedure or technique or the development of a control
for disease. It is not necessary that the users of turf recog-
nize all of this effort. What is important is that the turf is
continuously satisfactory for the type of use for which it is
developed,

The research that goes into the development of a new grass, let

us say for example, Penncross creeping bent for putting greens,

is only a beginning. That rescarch then must be carried to the
seed fields where the growers will produce the seed that science
has developed. Here a ;zreat deal of practical research is neces-
sary and much of it unfortunately has been by the trial and error
method through which great losses are encountereds When the seed
has finally been processed and reaches the hands of the user then
another series of research problems are encountered and that is
the proper management of the turf that these seeds produce, This
phase of research has been somewhat neglected because it is diffi-
cult to find in many cases a specific, concise arrangement of the
factors that enter into the successful use of any particular grasse.
In many cases this is left to the discretion of the user and he
makes many mistalkes before he finally learns the proper management
of a specific grass.

This I believe then is a challenge to the research people of the
nation, that is to develop for each new grass as concise as possi=-
ble a listing of the management procedures necessary for the most
successful growing of the particular grass,

Research on diseases continues to grow primecrily from the stand-
point of trying to discover betlter chemicals with which to combat
the various diseases, I should lile to submnit that perhaps some
of that energy in research should be devoted to the discovery of
the management practices which will help to create in the grass

a resistance to the various diseascs. In my Colum in Golfdom I
have referred to the historic research done necrly 25 years ago,
when I was priviledged to work with Dr. llonteith and vr, Dahl,

in discovering that early morning watering of bentgrass putting
greens resulted in a significant reduction in disease, This was
a piece of research that must be told and retold because it
certainly is not being practiced in many places in the country.
ile need this type of research as regards the application of
fertilizers, and again the amount of water, We need to evaluate
the use of water in relation to the porosity of the soil and in
learning how to lieep the surface of a green dry so as to mini-
mize the occurrence and development of disease organisms, Re-
search is needed on the wear-resistance of turf, With the advent
of the motorized caddy cart we hear loud wails from many quarters
that the turf is being ruined, worn out, We need research in this
direction to learn how to grow grass in spite of traffic from the

L



motorized caddy carts in addition to all the other traffic on the
golf course. We nced to know which grasses and which management
practices help to create a turf on an athletic field that will with-
stand the terrific punishment of the Satwurday afternoon games as
well as the practice sessions during the week.

It is important that research be coordinated, It is possible to
do a great deal of useless work that already has been done some=-
where else unless safeguards are taken to learn what has been
done in a particular field previously. The coordination of turf-
grass research must be on the broadest possible basis in order to
encompass all phases and uses of turf,

I should like to discuss briefly now the importance of education
to turfgrass users, It has been my pleasure to have been active
in this field for nearly a quarter of a century. As Extension
Agronomist in Pennsylvania I learned something of the need for
education anonz the home owners, the high school principals and
coaches, the cemetery owners and operators, the highways and mauy
other segments of tihe turfgrass industry. As Director of the U,S.
Golf Association Green Section I became thoroughly acquainted
with the need for education in this field, Now as a representa-
tive of a manufacturer of specialized turfgrass maintenance equip- -
ment I aim still in the field of education from the broadest possi-
ble stondpoint, iot long ago I had the opoortunity to present a
paper before the National Science Teachers Association in
Cincinnati. The Science teachers in the high schools are trying
to teach high school students something about plant life, Some
of them are begimming to teach sonething about turfgrass manage-
ment with very little background material, To me this is one of
the great challenges in the educational field, Through this
avenue of apnroach we will reach the coaches, the principals., We
will find those boys and girls who have a natural trend toward
this field of endeavor and it will assure us of topnotch turfgrass
superintendents, research men and educators in the future,

I submit that we need to give more attention in this field of edu-
cation to the high school level and perhaps even to carry it down
into the grade school level. This too is nossible,

It is appalling the extent of mis-information being distributed
over the country regarding turfgrass works. Let us say that much
of it is non-malicious and that there is no intent of anything
but good, yet it remains thet a great deal of information being
c¢istributed is erroneous. There are many avepues of approach to
education to turfgrass users. Iiany people turn to the County
Agent for information on things agricultural, and nou with ex-
panded information in turfgrass work, the County Agent is becom=
ing more aware of his responsibilities and capabilities in this
regards Through bulletins, radio and the press, information from
the Agricultural Experiment Stations is relayed through the
specialists and county agents so that sound, accurate information



is available, within the reach of everyone, In addition to this,
the various associations of golf course superintendents, of
nurserymen, of gardeners, cemetery anc park superintendents and
many others, have available to them top notch speakers who are
capable of carrying education in turf to those who are organized
and can make a call upon his services. This includes Agronomists
from many wallks of life, including fertilizer companies, seed
firms, golf associations, equipment manufacturers, salesmen of
equipment, nursery men and many others. Iach representative re=
gardless of his affiliation must ultimately pledge himself to
carrying accurate informztion for the education of turfgrass users
for the ultinate benefit of the industrye.

It is interesting to note that in the last few years there has
been a considerable effort attempting to create a national council
or institute or body which would be the central source of infor-
nmation in turfgrass work. To date this has not been accomplished,
This is in the future but it is one of the steps that is necessary
in ecducation in turfgrass work.

To summarize, research alone is sterile. IEfiorts at education
without research are equally ineffective, Combined research and
education teamwork is absolutely essential to future success. In
our efforts at education let us not lose sight of the fact that
the basis of success in the future is the training of qualified
men and women to occupy positions of importance, not only in re-
search and in education, but to take their places as turfgrass
superintendents which is one of the important and one of the
nationally recognized professional positions in the agricultural
field today, '

TURFGRASS PIOBLEIIS IN PUBLIC AREAS

Fred Day, Director, Campus ilaintenance
New Mexico A & M College

I have recently attended the annual Conference of the American
Institute of Park Executives held in Louisville, Kentucky. The
membership of that organization represents leaders in park
developnent and maintenance as well as recreation leaders in
those parks from all over the U. S, and Canada. Zveryone of
tiiose men, whether a park man or a recreation man, had a pro-
found and primary interest in the development and maintenance
of turf, 4ind everyone shared the problems associzated with
keeping turf intact in public areas,

Issentially, we have only one problem and that is the maintenance
of a growing turf in heavy use areas,



There are many who will point to specific problems that they know
have prevented them from keeping a good turf going; but more than
likely they are putting their finger on a cause of failure and it
is a mumber of these causes that somehow seem to snowball together
and defeat our efforts for growing grass right where we need it
moste

The first cause, of course, is that the area gets too much use,
too many people, too many interuptions in the maintenance sche-
dule, This may lead to infrequent, irregular, or even scanty
watering. It may further lead to the relaxation of good care
methods, Ve may be called on to begin use too early in the
growing season or too soon after an irrigstion. OSuch use invari-
ably leads to compaction, scant stand of grass, introduction of
weeds and finally bare ground,

By this time we are convinced that the area should be paved with
concrete and all our problems would be solved; but we are always
stopped by the fact that this is the one area that should, by
all means, be in grass.

It is at this time, tooq that we pose the questions that nearly
all of us are sc=eking the answers to. Is this failure due,
really, to just too much use? Is it due to using the wrong
kind of grass? Could it be that the area is too small for its
intended use? Is it improperly arranged? Has it had the pro-
per care?

Fred Roewekamp, Jirector of Parks and Recreation for Los Angles
County reports that they hcve gone into the oldest parks in the
county, some of which were bare of twrf, surveyed the needs of
the community around them, designed the park for that community,
rearranged and re-developed the planting and lawns., They have
enticed over twice the population to use the park than formerly,
and they are maintaining a zood turfe Nou can we hide behind
the excuse that an area gets too much use?

But that is in California, you'll say. Yes, and it was in
Calilfornia that those same parlks were once baren ground, Fred
Roewekamp says tiiet by proper planning of arrangement and good
care, a turf can be kept.

Then are we using the wrong kind of grass? IHost of us would
readily agree that there ought to be something besides Bernuda
altho in many situations we are thankful for it. The nost cry-
ing nced for a 'right kind of grass! is on our public school
grounds., Certainly a grass that goes dormant when the school
comes glive could hardly be classed as a choice turfgrass. 1
think this is one place where a wrong kind of grass contributes
to failure,

Along with finding the right grass, we need some ieasure of how
much lawn area per person is needed, We have two practice fields




and a stadinm here on the campus. By the time we rotate football
practice, band, intramurals, physical education, and military
science, we wish we had more space on which to spread them out,
Thus more space would allow us to keep up good maintenance
practices,

Adequate space must also be carefully studied to work out arrange-
ments that will insure balanced use., The shining example of un=-
balanced use is any football field anywhere, Iverything takes
place on the 50 yard line and that wonderful turf in the end zones
even goes unnoticed by the spectators, Paths across turf areas
come in for a lot of criticism and are considered problems, I
have had more advice on how to cure such paths than on any other
point, It's aluays the same - pave it with concrete, That is
rather unimaginative, as I see it, Here our schedules change
~from time to time or a new building is built and you are left with
walks going nowhere., Circulation studies can pretty well deter-
mine where the traffic is to be. Ve don't mind students walking
on the grass. lie ratiher 1like it, Peovnle like to walk on grass.
We have cured walks across the horseshioe with just good care.
tiany. paths can be prevented b providing wide landing at exits

to buildings that let traffic off at many points., ilany can be
cured by screening the destination the pecestrian is headed toward
or by barricades or plantings that shift his sterting point over
to a walk, There are many ways to prevent paths occuring in
lawns = the last of which is to pave then.

I have referred to the term "good care" a number of times and yet
I can't tell you exactly what it is. We have stumbled on to some
things that sesm to work here, but if it is right, I*d like to
know why. Some of our best grass is on a low side of a supposedly
level terrace and it gets 8 to 10 inches of water per week., Last
year, due to some night time sprinkling, we put on 5 inches of
water per weck on the horseshoe and had the best turf ever. Is
that the ansuer? Or woulc fertilizer reduce water requirements?
Is nitrogen really the only fertilizer that turf needs? Vhat is
the proper cutting height and frequency of cutting? I'm even
wondering if the type mower used wuakes much difference in turf
response.

The only thing I know about turf growing is what I have seen
tried here and what others are doing. The questions I have posed
here reflect the need for research and trial in many parts of the
state, :

I want to congratulate you on your interest in this economically
and esthetically sound program of promoting better turf everywhere,

It is with hope and enthusiasm that I look forward to an associa-
tion here dedicated to building better turf,



TURFGRASSTS AND THEIR ADAPTATION TO NE!T MEXICO

Clarence E. Watson, Assistant in Agronomy
New IMexico A & M College

The area of New Mexico and adjoining states could easily be classed
as a region of extremes. This area has a wide variation in eleva-
tion, temperatures, rainfall, soils and we might include water
quality. Due to these conditions, the selection and management

of turfgrasses is an extremely variable problem, A grass that is
right for one section may be entirely wrong for other areas., Even
the soil types witiiin a given area play an important part in grass
selection and management,

Much of our turfgrass selection and breeding work has been done
in the East and Southeast; therefore, we have considerable con=-
troversy over the merits of grasses as they apply to New llexico
conditions, Actually, we have been using a hit-or-miss proposi-
tion in recommending grasses for any given area in this region,
The publicity that is given some new turfgrass may cause the
public to accept and plant this grass outside the area in which
it was developed., Occasionally, one of these grasses may find a
place in some particular area out of its general habitat.

Naturally, every person interested in turf is always looking for
the wonder grass, One that will meet all the necessary require-
ments for all areas, uses and individuals. It should be con=-
stantly stressed that such grass is not in existance. The grass
"that will meet the requirements of one individual will not be
satisfactory for someone else, Even people who grow home lawns
will differ in their demands of a grass to fill their needs,

There are examples of rather inferior grasses that have done a
remarkable job with proper management, At the same time, there
are many improved strains of turfgrasses on the market today;

but needless to say, without good management they are worthless,
Too many individuals feel that because a grass is an improved
strain that this automatically does away with part of the manage-
ment problem, Every turfgrass worker should realize that man is
just as important in grouving a good turf as the grass he selects
for his specific purpose.

In choosing a turfgrass, one fundamental question should be
answered: Will this grass do the job required of it? Whether

it is for a green or fairway on a goll course, football field,
home lawn, public parks or school campus, it must do a particu=
lar job and do it well, Secondary questions to be answered are:
(1) Is the grass adapted to the area? (2) What are its manage-
ment requirements? (3) Is this grass better than those now being
‘groun in that area? (L) For what purpose is this grass best
suited? The individual should make certain these questions are




answered to his satisfaction before planting one sprig of grass.
The old adage that "It is better to be safe than to be sorry",
certainly holds true when selecting a turfgrass for any area or
a particular use,

It is hoped that the information given here will be of some bene-
fit in selecting a turfgrass for your locality and for certain
usess

Bermuda grasses

Bermuda grass has a rather limited area of adaptation in New
llexico, Its use is mostly limited to the southern one-third of
the state. Some strains can be successfully grown as far north
as Albuquerque in the Rio Grande Valley and to Tucumcari on the
east side. In the higher mountain regions of southern lew lexico,
Bermuda will not survive and produce a good turf,

In recent years, there have been several improved strains of turf
Bermuda grass released to the public, It is only natural that
many of these are not adapted to our conditions. Some of the
better kioown varieties are Tiffine, Tiflawn, T-l7, T=-35A, Gene
Tift and U-3. Other selections that show considerable promise
are Tifton 328 (Experimental), T-9L, T=82 and a South African
selection. The selecticn T-l;7 has shown considerable promise in
the lMesilla Valley for home lawns, public areas, football fields
and possibly for tees and fairways on golf courses, There are
several objections to the use of this selection, however, Appli-
cations of chlorodane causes it to go off color for several days.,
It is rather coarse textured and does not possess the vigor of
other Bermudas; however, it is very drought tolerant,

A Tifton selection, Tifton 328, is an extremely fine leaved plant,
with nice color and good vigor. This selection has shown well
during the summer and may give the golf courses in southern New
liexico a grass for putting greens. T-Sl; and T-82 have both
looked good in an observational nursery. U-3 is a medium tex=-
tured grass with good color, and wintcr hardiness, that may be
utilized for fairways, tecs and home lawns, African is being
used for home lawns in all the regions of New llexico where
Bermuda grass is adapted, With the exceptions of U=3, T-L7 and
African, all the above Bermuda grasses may winter-kill, They
have not been tested under winter conditions; and as a result,
recommnendations can not be made as to their winter hardiness,

VWhere ever Bermuda grass is utilized, it should be remembered
that the growing period is from two to three weeks after the
last frost in the spring until the first frost in the fall, If
a green turf is desired for a longer period, then overseeding
the Bermuda sod must be practiced or else go to some other grasss
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Kentucky Bluegrasses

In the higher elevations and the northern two-thirds of New HMexico,
common Kentucky bluegrass thrives fairly well, Iis main drawback
is the inability to withstend high temperatures and close clipping,
It will do well on home lawns, since close clipning is not an ime=
portant factor in this case.

The improved lierion bluegrass has several advantages over common
Kentucly bluegrass., It has expressed considerable tolerance to
leafspot, where this discase is prevelant; however, leafspot is
not considered a serious problem in the west., Other diseases
can be just as disastrous to llerion as to common bluegrass.

Herion can survive under much closer clipping than common blue=-
grasse This is especially important on golf courses where close
clipping is demonded. Iilerion has a prostrate habit of growth
and has been reported to be successfully maintained at one-half
inch clippings

Merion bluegrass requires heavy fertilization, especially with
periodic nitrogen applications., It does not thrive well on
acid soils, a condition that rarely exists in New Mexico, It
is more drouzht tolerant than common bluegrass and watering too
frequent is detrimental to good frowths

The Bentgrasses .

The bentgrasses are adapted primarily to the northern one-half
of the state and in the higher rnountain areas; however, it can
be grown throughout the state if properly managed., Iost turf-
grass vorkers will agree that more problems are involved in
growing bentgrass successfully than for most other grasses.
In some of thie cooler areas of the state, bentgrass is almost
a must for golf courses, even though management is a problem.

The merits of the varicus strains of bentgrasses will not be
discussed here since there is no experimental data available
on bentgrass for the New llexico area, At present, there is an
observational nursery at an Albuquerque golf course which con-
tains some of tiie betier strains of bentgrasses.

Two general types, colonial and creeping, are in common use to=

day. Colonials are used to some extent in greens, but possibly

have their greatest use on fairways and overseeding on a Bermuda
grass base. Creeping bents have their greatest place on greens

and in some sections possibly tees and ‘fairways as well,

Fescues

Alta fescue is generally adapted throughout the state, It is a
tall growing perennial bunch grass, V/hen seeded heavily and
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clipped short and regularly, it forms a dense coarse turf that is
resistant to hard wear, It will grow in moderate shade and is
very drought tolerant, Its main use is lawns, football fields,
and fairwvays or tees on golf courses. Its use as a general turf=-
grass is still questionable where other species are adapted,

Meadow fescue may be used instead of Alta in the northern one-
third of the state, There is a necessity for selection and breed-
ing work on Meadow fescue for this area. The possibility of
utilizing sheeps fescue for turf should not be overlooked, To our
knowledge, the red fescues have not been used in New llexicoj; howe
ever, they may have possibilities for lawns and fairways and tees
in the cooler region.

Ryegrasses

There are two ryegrasses used for turf purpose, one being perennial
and the other annual ryegrass., The ryegrasses are fine-leaved
bunch grasses and are generally adapted throughout the state,
This grass is used primarily for lawns and overseeding of Bermuda
grass bases., Unless properly managed, ryegrass can cause serious
damage when overseeded on a base srass such as Bermuda.

The ryegrasses require well drained soils of good moisture holding
capacity. They need liberal fertilization where soil fertility
is medium to low., Ryegrass will not grow well on soils that are
coumpact or strongly acid and are severly injured by hot dry
weather, In the southern one~half of the state, they will dis=-
appear almost entirely from turfed areas except in the shades

Zoysia

Zoysia species include Japanese lawn grass, Manila grass and
Mascarenegrass. Sclections and crosses have been made from
Zoysia species to improve its turf quality. Two of the better
known strains are lyer Zoysia (Z=52) and Emerald Zoysia, a cross
between Japancse lawngrass and llascarenegrass. Whether Zoysia
is adapted to New llexico conditions is still questionable.
Several plantings survived one winter in the extreme southern
part of the state, but it is not adapted to the colder areas of
Ilew Mexico.

Zoysia is much slower in spreading than Bermuda grass and is
more costly to establish quickly. It is less drought tolerant
than Bermuda and produces too dense a turf to allow overseeding
of winter-growing grasses. There are, however, several advan-
tages such as being shade tolerant, highly weed resistant,
highly resistent to wear, more frost tolerant than Germiviz grass,
and discase and ineecct resistant. It should be mentivned 2gain
that it may winter kill here in New llexicos
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Miscellaneous Turfgrasses

- Several grasses fall into this category because some quality makes
them suited to a particular condition. The wheatgrasses, espe=
cially crested, show considerable promise on areas where little
water is available, They are extremely drought tolerant and could
possibly be utilized along highuays, tees, fairways, and launs
where watering is impractical,

The grama grasses are also drought tolerant and show promise for
home lawns, highway cuts, and golf courses, except on greens,
This group is fine leaved and selection work might be worthwhile,

Buffalo grass is utilized on the eastern side of the state for
lawns, golf courses and areas where water is not available,. It
is very drouzht and heat tolerants The turf is fine leaved and
dense and will withstand frequent close clippings

Other grasses not mentioned here may show promise for twrf. The
field of selection and breeding better turfgrasses for the
southern Rocky Mountain Region is wide open, The value of such
program in this area could be immeasurable to turfgrass users,
There are numerous fescues, bluegrasses and others that are native
to this area which could possibly produce a better adapted turf-
grasc than those now being grown,. ,

General comments

Everyone has seen turfgrass mixtures being used by the publice
Too many times these mixtures are not labeled as t o their con-
tent and unless an individual has the ability to identify seed,
there is no way of knowing what is being planted. The persons
in the process of buying turfgrass seed should beware of such
mixtures, Know what you are planting. Ask yourself those fun-
damental questions; will this grass do the job? is it adapted
to the area? what are its management requirements? is this grass
better than other grasses that are available? for what purpose
is that grass best suited?

POINTERS ON BUYING TURFGRASS SETD

: Elizabeth McSwain, State Seed Analyst
New Mexico A & II College

The purpose of the New llexico seed law=-of any seed law-= is not
to tell people what they want but to help them know whether they
are getting what they want. . In the case of grass seed, however,
people need a little help first of all in knowing how to express
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what they want. They all want good grass, but how is that ex-
pressed in terms that can be asked for over the counter or written
into specifications for seed? The problem is made more difficult
by the fact that quality percentages of grass seeds differ consi-
derably from species to species, Because of these considerations,
the New lMexico State Seed Laboratory compiled some information on
laun seeds which we thought might be useful to seed dealers and
also to buyers of seed,

Under the New Mexico seed law, as under the Federal Seed Act,
grass seed must be labeled as agricultural seed: that is, each
component, in excess of 5% of the whole must be listed with the
percentage, by weight, of that component; the germination with
date of test of each component; the percentage by weight of crop
seeds not listed; the percentage by weight of inert matter; and
the percentage by weight of all weed seed, In addition, the nume
ber of noxious weed seeds as designated by the law must be stated
in rate per ounce. Lawn or turf seed, incidentally, need never
contain noxious weed seeds=--that is, those weed seceds which have
been blacklisted as agricultural menaces. They seldom occur in
or cail easily be cleaned from most grass seeds. Other weeds which
may not be agricultural menaces can look menacing in a turf, To
prevent adding to the number, seeds as nearly free from all weed
seeds as possible should be purchased. The maximum acceptable
percentage for chaffy grass sced such as blue grass is 0450%.
Freer flowing seed can be more easily cleaned and the presence of
any comon weeds at all is an indication of careless handling
somewhere,

In our information leaflet, therefore, we have shown typical
labels so that the dealer and the buyer can check to see if all
the information is given, Then we have prepared a chart for
reference in casz further study is needed to evaluate the tag,
The primary purpose of each of the cormmon grasses is listed,
chiefly with the hope that this will help people in evaluating
mixtures, The mixture problem may be of only academic interest
to professional turfmen, but it is a pocketbook matter to people
who buy preity boxes, They need a reminder that the cheaper the
mixture the more temporary grasses there are in itj and that
this information is right on the box, in somewhat smaller figures
than the price mark, if they will only read it.

Then in the chart we have given the minimun purity and germination
percentages for good quality seed of each kind., This we hoped
might be of help even to professionals--particularly those who may
be new to the business., The figures are based on recommendations
of the Association of Official Seed Analysts and other published
data on the less common species, and have been checked against,
and in some cases modified by, the averages found in testing seeds
in the New ilexico laboratory over a period of years, We know that
the specifications are attainable., Ve also know that some very
low quality turf seed has been introduced into the state to fill
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bids for public workse-a situation which would have been avoided
if the bids had been on quality as well as price.

Copies of "Pointers on Offering Lawn Seed for sale" may be obtained
from the New Mexico State oeed Laboratory, Box hSB, State College,
New Mexicos

FUNDAIMENTALS OF BENTGR..SS IHAINTZHANCE

Ce Go Wilson, Agronomist
Milwaukee Sewerage Comriission

Some will wonder from the title of this tallyy, "What about bentgrass
makes it worthy of separate discussion?" or, "Why sihould bentgrass
differ radically from other cool-season grasses in its maintenance
requirements?"

To answer the first question, bentgrass might well be considered
the prima donna of turf, When it is managed properly, nothing
else quite compares with it from the standpoint of beauty, Its
utility value also is well=known, In a golfer's mind, no finer
playing turf exists. We know of one sstisfactory athletic field
in Mexico City that is solid Washington bentgrass, although we

would be the last to recommend it for this purposes [ILven in tropi- - -

cal climes it is receiving increasing attention as a companion crop
for Bermuda during the cool season. And last,; but far from least,
the layman's idea of a lawn Utopia is a broad expanse of No. 18
green from The Country Club in front of his hone.

These facts are self-evident, Vhy else would iankind fool with a
turfgrass that seems to fall prey to every ill known to the plant
kingdom? Actually, the bentgrasses. are more sturdy than some of .
us are willing to believe, \le have heard it said: "They certainly
are not drouzht tolerant., lext to Poa amnua, bents are the first
to turn brown when water is lacking, They certainly are not _
discase-resistant. Name a turf disease and you will find it has
been recorded as attacking bent. They certainly are not insect-
resistant., If bugs could choose, bent would receive preference 10
to 1le They certainly are not heat and wear-resistant. - In hot,
humid areas we are even afraid uO use a2 greens mower on them dur-
ing midday," '

Ahl, but are we being fair to this "Prince or Pzuper," or have
our eyes deceived us? Bents may fall somewhat short on drought-
tolerance, but their resistance or ability to recover after a
dry spell is great., After.a lapse of tiie let's take a second
look at what we thought was brown, dead turf, and we may be
pleasantly surprised at the recovery. The sameé holds true for

15



disease, Marshall Farnham, Superintendent, Philadelphia Country
Club, has no objection to light disease attacks on his bent fair-
ways. He is probably right in giving nature credit for an assist
in keeping down thatch in this manner, Insects will attack any
grass. The most notorious bug problem is scale on Bermuda = not
bent., Not heat-resistant? Bent probably has a greater tolerance
for heat than any cool-season grass. Yuma Country Club's sumer
temperatures of 115 degrees Fahrenheit hasn't prevented Tige
Stanley [rou maintaining some of the best year around bent greens
in the world. As to ability to withstand punishment in both hot
and cool weather, who will challenge Bill Johnson's official re=
cord average of 306 players a day for 365 days at the 18-hole
Rancho Golf Course in Los Angeles?

Bent is seldom condemned from the standpoint of cold tolerancee
Most winter injury relates to disease, drying out, or poor drain-
ages All cool-season grasses are subject to these maladies and
one should never condemn bent for suffering under poor drainage
because close observance will indicate that bent was the only
grass capable of existing under such conditions to begin with!
Bent really comes into its own in cold climates if there is a
desire to lengthen the playing season by getting an earlier start
in the spring. Annual blue grass may be sanctioned for resort
courses with their late opening date., However, city clubs with
their permanent resident members are entitled to something better
than "Poa." Here again, an improved bent is the answer,

If, then, you agree that bentgrasses will be with us for many
years to come, the answer to the second question concerning maine
tenance requirements, whether they differ radically or not, is
worthy of our attention. Ve are all aware that a poor bent
strain in the hands of a good turf manager can perform beyond our
highest expectations, Conversely, the best of improved bent
strains is worthless if management is bad. Therefore, it behooves
one to understand the idiosyncrasies of this "prima domna" of the
turf world, Quite naturally, this paper cannot delve into the
basic fundamental requirements of all turfgrasses, Bent is no
different from the others in being capable of responding to a
deep, uniform soil profile of proper texture and structure to per=-
mit rapid removal of excess moisture yet hold a sufficient quantity
to promote good growth,

Bentgrass is unique, and, some will say, finicky, in its mainten-
ance requirements, Uhere lawn and garden experts are correct in
advocating a hirh height of cut for most lawn mixtures, such prac=-
tices are disastrous on bent. For lawn and fairway purposes, it
should never be mowed higher than 3/L inch, and preferably the
height should be below 1/2 inch. e ¥now of bentgrass greens that
are mowed daily at 3/16 inch during the growing season, and such
practices have not varied over many years.
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As a matter of fact, one's mowing practices directly influence
success or failure with this grasse. Because of its vigor, bent-
grass must be mowed frequently or partially decomposed stems,
stolons and clippings will build up above the soil surface. Ve
call this build-up "thatch" or "mat" and strongly object to it be=-
cause it harbors disease orgnisms; both holds and sheds moisture;
and is detrimental to play of the game. On putting greens this
problem is even more severe because of the intensified cultural
practices. A worthwhile step towards arresting thatch development
is elimination of the scalping roller by substituting side caster
wheels, The roller is very effective in pressing down the grass
before contact is made with thé bed Imife and reel, and no doubt
is equally effective for selling purposes in demonstrating a new
machine, Where labor cannot be trained to mow properly without a
scalping roller, combs, or brushes must be used throughout much
of the good growing season.

Vertical mowing machines, Delmonte rakes, combs for fairway units,
and a garden rale with sharply filed teeth also have their place
in keeping thatch under control. Rather than object to bent be-
cause of its thatch-producing tendency, we should be thankful
that a grass with so much vigor exists, while at the same time
keeping the problem under control. Remember, grass should be
groving in the soil and not on top of the ground. Some will ar-
gue that a little thatch is necessary to hold the approach shot,
Ve think this can be accomplished through proper nutrition on
actively growing grass. e will agree that a sole or cushion of
turf is needed, but maintain it should not be dead organic matter.

An actively growing child requires plenty oi food, and unlike we
older folks, utilizes it for growth rather than to add more fat,
Possibly for the same reason an actively growing grass like bent
has high fertility requirements. Unlike humans, grass has the
ebility to menufacture its own foode And, like any manufacturing
plant, it must have a supply of raw materials on hand in order to
accomplish this ends The building blocks for bentgrass have re=-
ceived a great deal of attention from turf research workers and
practical superintendents in the field, As a result of all this
work, we know that bent thrives best on neutral to sligchtly acid
or slightly alkaline soil in the range of pH 645 to pH Te5e

Seven is the neutral point, When the scale drops below pH 640,
it is time to add lime to correct acidity. Soil~-testing service
is available from most Experiment Stations, a few fertilizer
companies and scveral laboratoriese.

Soil tests serve another valuable function in giving us an inven-
tory of some of the fertilizer elements required by grass. Same
ples must be taken in accordance with directions, and must be
properly interpreted by a person who has some kmowledge of growing
grasse Vhen used in this light, soil-testing recommendations will
overcome deficiencies of phosphorus, potash, calcium and magnesiume
After this has been done, bentgrass feeding is primarily a matter
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of supplying nitrogen at the right time and at the right amount,

Plant pathologists tell us that dollarspot is minimized
when the grass is utilizing l% to 2 pounds of actual nitrogen per
1,000 square feet per month during good growing weather. This
rate is equivalent to 25 to 35 pounds of a natural organic source
of nitrogen., Timing also enters the picture, l/here summer brown
patch is troublesome, rates should be lowered and fertilizer
applied more frequently. The difference can be made up by apply-
ing more during the spring, early sumier and fall. Where snow
mold is troublesome, some say the bent should become slightly
hungry for nitrogen before entering the winter season. Here again
compensation is made by applying more during spring, summer, and
possibly early fall, It is a simple matiter for anyone to deter=
mine the length of growing season by checking with their local
agricultural authorities., These general principles also hold true
for other bentgrass turf areas, In recent years, research workers
have indicated that cven where clippings are allowed to remain,
growth increments continue above one pound of actual nitrogen per
1,000 square feet per month of good growing weather even on inher-
ent fertile soils,

Water management is very critical on bentgrass, Since bent is a
shallow-rooted turf species, it must be watered at a lighter rate
and more frequently than Kentucky blue grass or possibly the red
fescues. A good rule-of-thumb is to add water when the grass
wilts. Wilting is distinguished by an off=-color gunmetal blue,
lack of dew in the morning, or foot-printing. The important point
to remember is that bent can wilt when the soil is overly wet as
well as overly dry. Under either condition, the solution to good
turf is prompt syringing during the day when temperatures are high
if the above condition is noticed, MNeglect of this can result in
brown turf, especially on greens,

We should also add that bentgrasses are often damaged by indiscri=-
minate use of 2,L-D and related compounds, and insecticide emul-
sions where a petroleum derivative is used as a vehicle to keep
the ingredient in suspension. Concerning insecticides, wettable
powders are far safer to uses In weed control work, arsenicals
still are unsurpassed when couplec¢ with an adequate feeding program.
It is recognized by all foremost turigrass authorities that weeds
are sccondary rather than primary causes of poor turf. Without
exception, they advocate that rood management will either keep
weeds at a minimum or enable a good herbicide to accomplish the
desired controle

In conclusion, we must say a word about the bentgrass family. The
title of this talk indicates that we are dealing with one grass.
This is far from the case., Bents are as variable as your children
and mine, We have coarse strains and fine strains; selections
that are susceptible to snow mold, but resistant to brown patch;
types that are grainy and types that are tight; and rugged
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individuals that endure drought but cannot stand wet feet - or
vice versa., With such a broad genetic base, a vegetative strain
to meet any need is either available or waiting for someone to -
select it. v

Therefore, when you think of turf, be.sure to include the bents
in your thoughts. Good management makes them tops in their field.
Why settle for less?

WATERING FRACTICES

Js R, Watson, Jr., Agronomist
Toro Manufacturing Corporation

A practical watering program embodies three ba51c concepts. These
concepts may be set forth as the questions:

1, How should water be applied?
2. How much water should be applied? -
3. IHow often should water be applied?

The answers to these questions are quite simple: Water is applied
in a manner slowly enough for it to be absorbed by the soilj apply
as much as is needed; and, it is applied when it is needed by the
turfgrass. While the basic concepts of a sound watering program
may appear simple enough when answered in the above mamner, in
actual practice there are many and varied problems associated with
the successful application of eachs Some of the factors involved
when watering practices are based on these concepts will be
discussed.

Factors influencing the wanner in which water is applied,

Water should never be applied at a rate faster. than it can be
absorbed by the soils The 2ability of a soil to absorb moisture
at a given rate depends upon a number of factors, most of which
are directly or indirectly associated with certain physical soil
properties. Properties that govern water infiltration (movement
of water into the soil) are texture, structure and the degree of
compaction, Texture (size of soil particles) and structure
(arrangement of soil particles) influence not only the infiltra-
tion of water, but also govern water holding ability and drainage
of soils. Sands permit more ready infiltration of moisture than
do clays. Likewise, soils that exhibit good aggregetion (a mea-
sure of structure) pernit more ready infiltration of water than
soils that display poor structural properties,

Compaction refers to a condition in which aggregation is reduced
or absent; hence, the soil is dense, The degree of compaction at
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or near the surface is of especial importance, insofar as infil-
tration of water is concerned. It has been shown experimentally
that a very thin layer of compacted soil will materially reduce
the rate of infiltration, It has also been established that most
of the compaction on turfgrass areas occurs within the upper one-
half to one inch layer, It follows, therefore, that if a soil is
compacted the rate of infiltration will be reduced; hence, water
will have to be applied slowly in order to avoid surface runoff
and insure penetration at a rate necessary to permit wetting of
the root zone.

Another very important factor that influences the ability of a
soil to absorb moisture is the rate at which the water is apolieds
Sprinklers that do not adequately disperse moisture, as well as
sprinklers that deliver a large volume of water within a concen=-
trated area tend to cause surface runoff. Uhenever the water
being applied is at a rate faster than it may be absorbed by a
given soil, the water is being wasted. A sound watering program
then would call for sprinklers that apply moisture at a rate which
pernits absorption by the soil.

Once surface runoff is evident, the sprinklers should be turned
off, If the soil has not been wet to the desired depth -~ this
may be determined by probing and examining the depth of penetra-
tion =~ then the sprinklers may be turned on again at the end of
thirty minutes to an hour, depending on the permeability of the
soil,.

Factors governing the amount of water to applye

The amount of water to apply at any one time will depend upon the
water holding capacity of the soil, the amount of moisture present
vhen irrigation is started and the drainage. As has been mentioned
earlier, water holding capacity of a scil is related to the texture
and structure of the soil, Organic matter should also be mentioned
as a component of soils that greatly influences water holding capa-
city. In most soils, however, organic matter is usually an inte=
gral part of the aggregate -- the basic structural unit,

The water holding capacity of a soil will, to a large extent,
determine how much water uwill be needed at eny one time, Loams
and clay loams are generally considered to have desirable water
holding capacity, whereas sands display very little water holding
capacity. A sufficient amount of moisture should be applied to
insure that the entire root zone will be wetted. Too, sufficient
water should be applied to bring about contact with sub-so0il
moisture, Contact between the upper and lower levels of moisture
is desirable in order to avoid a dry layer through which roots
cannot penetrate. Generally speaking, one need not be too con-
cerned about this factor, unless the soil moisture has been
exhausted to a depth of several feet, Irrigation studies at
Davis, California have shown that grasses exhaust moisture to a
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depth of three or four feet on well drained soils., In a case such
as this, it is essential that sufficient moisture be applied to
wet to this depth. A soil probe may be used to determine the
depth to which the moisture has penetrated. Once the soil has
been wet throughout the root zone, or after contact with sub-
moisture hLas occurred, any additional water applied will merely
fill the large pores and, hence, would be considered "excess",

The removal of this excess moisture is of vital importance in

the care and management of turfgrass areas.

Removal of excecs water from soils is referred to as drainage.

In many cases, drainage may be of far greater importance than
some of the other factors mentioned, On most turfgrass areas one
is usually able to apply water when soil moisture is near exhaus-
tion, but in too many cases during periods of heavy rainfall
rapid removal of the excess does not take place, Unless soils
are adequately drained, many problems arise because of the slow
renoval of excess uater,

A watering program based on sound watering practices must be one
that insures "getting the water into the soil", "holding some of
it in the soil for use by the plants", and "getting rid of the
excess through drainage", 1Then or how often to apply water is
related to some of the factors already discussed, In addition,
there are other points that need to be mentioned in relation to
the frequency of irrigation,

Tactors determining the frequency of irrigation,

It is generally recognized that supplemental irrigation will be
necessary if turfgrass areas are expected to remain green throughe
out the growing season. low often these areas will have to be
irrigated will be governed by the typec of grass, the scil and the
clinate, Soil properties that exert an influence on frequency of
irrigacion are, as already mentioned, texture, structure, compac-
tion, water holding capacity, etc. Climatic factors -- especcially
rainfall, humidity, temperature and wind movement -- likewise
influence the frequency of irrigation.

It is often said that many turfgrass problems may he attributed
to improper watering, Perhaps one of the most important factors
contributing to improper watering is frequent irrigation --
watering too oftenes Earlier we set forth the premise that turf-
grass should be watered as often as the plants need moisture, In
general, it is an excellent idea to let the condition of the grass
determine when to apply moisture. On most general turfgrass areas
the time to apply moisture is just as the plants begin to wilt,

As a matter of fact; with one possible exception, this could be=
come a rule of thumb for watering turfgrass. The exception is on
newly seeded areas which must be kept moist during the period the
seed are germinating. Syringing of golf greens during the hot
summer months does not deviate from the general rule of thumb,

21




because even though the soil may be adequately supplied with mois=-
ture, the grass may begin to turn blue and footprint. This is an
indication that wilting is beginning to occur and thet syringing
is necessary., Hence, the general rule that grasses should be
watered when they begin to wilt applies in this case,

Correlation between the condition of the turfgrass at the various
levels of soil moisture provides an excellent means of determining
when to water, Periodic observation of the soil moisture charac-
teristics following a soaking rain or a deep thorough irrization
until the soil is dry and the turfgrass begins to wilt will pro=-
vide familiarity with soil moisture levels and grouwth characteris=-
ticss One soon becomes able to examine the soil and to determine
from a practical standpoint the amount of soil moisture present.
In actual practice, it is seldom possible to water all the turf-
grass areas under ones control at just the time they begin to
wilt; hence, some means of determining when the available moisture
in the root zone is near exhaustion is practically essential if
one is to set up a sound watering programe. There will be areas
that will have to be watered perhaps a day or two before the grass
wiltse There will be others that will have to be watered after
the grass has wilted,

Frequent, shallow watering tends to keep the upper layers of soil
near a point of saturation most of the times This encourages
shallow rooting and promotes weak turf which is susceptible to
disease and insect attacks, as well as damage from traffic, The
fact that the plant roots are surrounded by water is not necessar=-
ily in itself a serious situation =- the science of hydroponics

has proven that any plant can be grown in nothing but water,

There is a differnce, however, between water culture and saturated
turfgrass areas, This difference is »rimarily associated with the
oxygen content around the grass roots. In water culture a constant
supply of oxygen is supplied by a bubbling of air into the water
solutions On turfgrass areas such a practice cannot be followed
and it is necessary that a constont oxygen supply in the soil be
maintained by controlling the amount of water within the soil,

The practice of watering deeply only when plants show signs of
wilting is for most turfgrass areas a practical approach to a
sound watering program and it is a big step forward in the develop-
ment of healthy, vigorous turfgrass. Far too many of our turf
areas are watered too frequently and for too short a period of
time,

In sumary, water practices should be such that they provide for
the proper distribution of water, permit good water infiltration
and assure sufficient water retention to support plant growth
without irrigation for a reasonable period of time, Above all,
good watering practices should provide for the removal of excess
water, Finally, a sound watering program should utilize only as
much water as is needed by the turfgrass plants to produce healthy,
vigorous, wear-resistant turf,

- 0 -
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DISEASZES OF TURFGRASSES

Philip J. Leyendecker, Head, Agricultural Services
New llexico A & M College

You will note the phytophathological connotation of the title
assigned to me., You no doubt are expecting the usual listing of
diseases, their causes, and control, and I am sure you would no
doubt receive this usual treatment of turf diseases had the
speaker been primarily a grass pathologist. To a pathologist,

the easiest approach to such an assignment is to describe the
pathogen, its symptoms and control, since in most instances the
symptoms produced by the various pathogens are similar regardless
of the crop or host plant. I should like to change my approach

to turf diseases by making a slight change in the title as follows:
"How to Keep Turf Grass Healthy." DNow we bring into play a number
of principals which I feel play as important a part as do the
pathogens or fungi themselves,

The most important principal is management., And if you will be=-
come mere familiar with some of the basic principals which bring
about unhealthy turf, your approach to turf health will not be
one of applying a fungicide to give temporary relief, but one of
intelligent management to prevent the occurrence of conditions
which favor diseases,

To begin with, lets look at the disease producing organisms or
fungi and see what factors favor their growth and development,.
There are well over 100 different fungi responsible for diseases
of turf grasses. This number is extremely high because we grow
grasses under very unnatural conditions We cut the blades, re-
duce the photosynthetic area, crowd the plants, overwater them,
and in general weaken them to such a degree that the weakest
parasites will cause damcge. Actually, in nature, our turf
grasses are very resistant to the most common diseases which
attack them when they are planted in turf., Fortunately, natural
selection over the years has helped to develop strains of grasses
which are adapted to turf planting,

Iow I would like to discuss a few environmental factors which
favor the development of turf diseases. Briefly, these are:
tenperature, humidy, wind movement, ground moisture, and vigor of
the host. When any two or more factors are favorable for the
development of the disease producing organism, we are in trouble.
By increasing or decreasing one key factor, the host will usually
be favored and the disease will disappear. This sounds hypothe-
tical, but many turf menagers can list numerous instances where
diseases have been checked by simply eliminating the ecological
factor or factors which favor the disease producing organisme
Simply, fungi are plants end have certain requirements for normal
growthe They live on green plants because they cannot make their

23




own food. This condition is called parasitism and when the para-
site is favored over the host plant, injury results, Vhen the
host is vigorous, the disease organisms remain alive in the soil
until conditious again favor their development on the turf,

Now lets take a look at our host plant. What can we do to mini-
mize the activity of the disease organisms, yet favor the host
plent and produce a healthy turf? Again, let us emphasize
healthy turf rather than a discussion solely of plant diseases,.

Turf management entails many meticulous operations which vary in
as many ways as we have turf managers. However, underlying the
entire art,certain prinecipals have evolved which are basic.
Those which especially apn»ly to keeping turf grass healthy will
now be enumerated and discussed.

1. Overwvatering Not only favors fungus development but reduces
host vigor by excluding oxygen from the plant roots. Films of
water on grass blades are conducive to rapid growth and develop=-
ment of most disease producing fungi.

2. Correct Drainage Excess water again excludes oxygen and coes
not allow for normal root development, thereby reducing host
vigor. Here again, most fungi are favored by high soil moisture,

3« Aerification This can be done mechanically. There are a
number of machines on the market that are designed to do very fine
jobs of aerification, Such an operation will tend to dry out
fungus spores and resting bodies and at the same time favor turf
vigor by increasing the amount of oxygen for root development,
Unnecessary shrubs may also be removed to allow wind movement,
thereby reducing humidity and shade which favor disease fungi.

Le Fertilization Each turf grass has a slightly different
fertilizer requirement for vigor. This level should be found

and the various fertilizers applied in correct amounts. Timing
should also be considered, Keep turf vigorous, but not over-
stimulated. This overstimulation will produce succulent growth
which is extremely favorable for fungus growth. As for timing,
an example may be quoted to stress this point. It has been f ound
that two pounds of availoble nitrogen to 1000 square feet applied
at seeding time will control dollar spot of bent grasses in Rhode
Island,

S5 Height of Cut All grasses should not be cut to the same
height, as ecch strain has its own inherent qualities which adspt
it to various cutting heights. Very close clipping usually wea-
kens most turf and subsequently decreases vigor which allows
fungi to attack the plants and produce disease., A noteworthy
exception would be the bent grasses which make better healthier
turf when cut close.
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6. Rate of Seeding In most instances, heavy seeding increases
susceptability to turf discases., Rate of seeding varies with the
species and part of the country where the turf is being established,
Ascertain the recommendations of the State Experiment station or
local nurserymen and follow them very closely.

T« Weed Control Chemicals Amount, kind, and tining of apnlicae-
tions are very important. Improper timing or the use of the wrong
formulation will tend to weaken turf and allow discase organisms
to take over. On the other hand, correct usage of weedicides
will insure turf vigor by removing competing weeds and annual
grasses,

8. (Crasses Resistant to Diseases Herein lies one of the rost ime
portant aspects of healthy turf. The proper selection of grass
species as well as those strains which are resistant to comnton
diseases is very important in establishing and managing turf,

This means of keeping turf healthy camnot be overstressed, Breed-
ing for resistance is still in its infancy; many new developments
will be forthcoming in the next decade, I should like to call
your attention to some excellent examples of acconplishments in
this field, We have bent grasses which are resisvant to the browm
patch disease, some of the varieties are Vashington and Arlington,
Conversely, Colonial and iletropolitan are very susceptable, = These
latter varieties should not be used in sites where brotm patch may
be, or is known to be, a serious problem, £Lrlington, Congressional,
Highland, and the Seaside bents are tolerant to dollar: spot, while
Washington and Toronto are very susceptable., Our creeping bents,
C-115, C-1, and C=-19 are also tolerant to most serious turf
diseases, llerion blue grass is an excellent example of a grass
that has been developed in the last few years for its resistance
to Helminthosporium leaf spote. This disease was considered a
serious threat to blue grass turf over the United States before
Merion was developed, We also have bermuda grasses such as
Tifton 57 and U=-3 which are resistant to leafl spots, lMeyers
Zoysia (2-52) should also be mentioned. This grass is very resis=-
tant to most common turf diseases and seems to be widely adapted
and possesses a great deal of drought resistance., The grass

. breeders have come a long way and I am sure we can antic1pate many

new disease resistant turf grasses in the near future,

Now, I would like to focus our attention for a few moments on a
number of the common turf diseases which usually develop under
improper maintance practices:

Brown Patch, a fungus disease, is favored by excessive humidity
and high tempergtures. The fungus grous on the leaves causing
them to die, As a result large unsightly brown areas 8 to 12
inches in diameter develop in the green turf. Should proper
management fail to check the disease; such as, overwatering, im=
proper drainage, and wind movement, chemicals can be utilized.
‘Any of the mercury compounds such as CALOCLOR, PURATIZED, or
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TERSAN are equally effective! Amounts required for control vary
according to the form of mercury utilized in the fungicide. These
fungicides are usually mixed in 5 to 10 gallons of water which is
applied to 1000 square feet of turf,

Dollar Spot, a fungus discase, is favored by low temperatures and
high humidity which occur in late spring or early summer, therefore,
we would expect this disease to be less prevalent in mid and late
summer when brown patch usually occurss The spots produced by the
fungus are much smaller, actually about the size of a silver dollar,
than those produced by brown patch. 0ld stand-bys for control are
the mercury compounds used for brown patch. A most recent develop=-
ment has been the cadmium compounds which have a very good residual
effect, such as Puraturf 177, Crag 531, and Cadminate. These com=
pounds need only be applied every 3 to L weeks if repeated appli-
cations are necessary.

Helminthosporium Leaf Spot, a fungus disease, causes a leaf spotting
that discolors grass leaves and eventually kills out the crowns if
it is not checked. The leaf spot is common wherever blue grass is
grown. It can be checked by preventive methods in addition to the
use of a disease resistant strain of blue grass (llerion) mentioned
previously. Fertilization, to stimulate leaf growth, and the
raising of the cutter blades will, in most instances, check the
disease. Planting of ilerion blue grass in newly established turfs
is also recommended as a preventative measure in controlling the
diseases

Snow Mold, a fungus disease, may occur in mountainous areas of the
Southwest where snowfall is heavy and remains on the turf for long
periods, Diseased areas may be 1 to 12 inches across and appear
just as the snow melts. From a management standpoint, low areas
and north exposures are especially vulnerable to snow mold,
Special care, fertilization, etc., may be given such sites to
avoid the disease. Grasses that are resistant to cold injury
should also be considered for planting on sites where snow will
collect or remain frozen late in the spring. Fungicides used

for brown patch control hawve proven very effective in controlling
this disease., The fungicides should be applied before the first
snow and again at the first thaw,.

Fairy Ring The fungi which cause fairy ring are cosmopolitane.
They very seldom cause extensive damage to the turf; however, the
fruiting bodies which they produce are a very unsightly nuisance,
Eradication of the underground mycelium is almost impossible, but
certain of the cadmium fungicides are reported to inhibit produc=-
tion of fruiting bodies or mushrooms. The fungicides, Puraturf
177 and Crag 531 should be applied to the ring where the grass
appears excessively green. The fruiting bodies or mushrooms will
be produced in this area.

There are other diseases which might be discussed at this time,
However, the underlying principals of management and control would
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still apply. I am convinced that turf grasses can be kept healthy
by the intelligent application of management principals which have
been discussed, keeping in mind the factors which regulate the

‘relationship between healthy turf and disease producing organisms.

- 0 -

PECULTARITITS OF NEW MEXICO SOILS

Merrill R, Pack, Assistant Agronomist
New iexico A & M College

The most influencial factor on soil developnent is climate, The
amount of rainfall is particularly important. The soils of New

" Mexico and other Southwestern states differ considerably from
those that have developed under other climatic conditions, but
local climetic difierences, as between mountains and adjacent low=
lands, cause some quite wide differences between soils within this
region, The soils that develop in hot, arid climate are usually
alkeline and low in organic matter, are frequently shallow, and
contain apprecizble, and occasionally harmful, quantities of
soluble salts,

Allcaline soils With the exception of a few areas in the mountains,
most New Mexico soils are alkaline, The alkalinity is due to the
low rainfall, which is insufficient to leach out the basic elements,
Unless it becomes too extreme, soil alkalinity is more of an advan=
tage than a disaavantage. The abundance of basic elements and
other essential nutrients in alkaline soils gives them 2 higher
level of natural fertility than most acid soils, and most plants
grouvn just as well under slightly alkaline conditions as they do
under acid conditions,.

About the only serious plant nutritional problem associated with
alkaline soils is iron deficiency or "lime~induced" chlorosise
Iron is one of the most abundant constituents in most soils, but
under- alkaline conditions the availability of the iron to plants
is greatly reduced. Plants dilfer greatly in their susceptibility
to this deficiency, some being seriously affected on the same soil
where others grow normallye. :

The correction of an iron deficiency is frequently quite difficult,
Ferrous sulfate (copperas) may be applied to the soil, but it
usually corrects the deficiency for only a short time, if at all,
because the soil rapidly converts the iron to unavailable forms,
The application of acidifying materials, such as sulfur or organic
matter, with the ferrous sulfate usually improves its effect. The
spraying of solutions of iron compounds onto the plant foliage
often gives better results than soil application, but this treat-
ment must be repeated quite frequently to correct the deficiency
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in new foliage as it developse A new group of chemicals called
chelates offer considerable promise for treating iron chlorosis.
Some of them are specially formulated for alkaline soils, and they
appear to be able to hold the iron in the soil in an available
form much longer than the regular iron salts, IMany of the more
promising of these chelates are not yet available commercially.

The practice of acidifying alkaline soils is probably not justi-
fied except for the correction of either an extremely alkaline
condition (alkali soil) or iron deficiency. Tor the latter is
usually only practical on a small area under intensive culture,
such as on golf greens or small lawns. Unless soils are quite
sandy, they are usually very heavily buffered against a change in
reaction, making acidification quite difficult. Also, most of the
irrigation water in New Mexico contains quite high concentrations
of the basic elements and causes a rapid restoration of the normal
alkaline condition, Sulfur and acid organic matter are the most
widely used materials for acidifying soil.

Soil orgnic matter The amount of organic matter that a soil con=-
tains depends on the rate at which a new supply is added to the
soil and the rste at which it is lost from the soil by oxidation,
The natural vegetation in arid regions is sparse, so little or=-
ganic matter is added to the soil, and in a hot climate the or-
ganic matter that is in the soil oxidizes very rapidly. Therefare,
the soils in the Southwest are quite low in organic matter, This
tends to create certain problems, because the biological, chemical,
and physical properties of a soil are greatly influenced by its
organic matter content,

The nitrogen in the soil is mostly in organic form, and the amount
present is proportional to the amount of organic matter, There-
fore, nitrogen deficiency is quite general throughout the Southwest.
Grasses are all heavy feeders on nitrogen, and bermuda grass, one
of the more common turf grasses in this area, has an especially
high nitrogen requirenents. Nitrogen and phosphorus are the only
elements, other than iron, that are likely to be deficient in New
Mexico soils. Phosphorus can usually be built up to an adequate
level quite readily by applying fertilizer, and the level may re=-
main adequate for some time without further additions if the
clippings are left on the soil., Nitrogen is much more easily lost
from the soil than phosphorus, so the supply must frequently be
replenished, Throughout the Southwest, the maintenance of an ade=
quate supply of nitrogen is the main fertilization requirement

for turf,

Organic matter is essential for good soil granulation, so physical
' problems are common in the finer textured soils of New llexico,
This is particularly true of those soils that are high in silt.
With the usual low organic matter content of the soils in this
area, a soil containing over LO percent silt is usually very tight
and impermeable, The difficulty of leaching such soils often
leads to salinity and alkali problems,
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One of the best ways to increase the soil organic matter is to
grou grasses or legumes, so the growing of turf will do about as
much for the soil in this respect as anything that can be done,
particularly if the clippings are left on the ground. The appli-
cation of organic waterials to an established turf will probably
give little additional benefit, other than that derived from the
plant nutrients they contain. Golf greens are probably a notable
exception to tiis, because the very liberal use of organic matter
is usually essential to prevent compaction of such areass

Shallow soils Golf courses and other public areas are often lo=-
cated on soil that would be classed as marginal from an agricultural
standpoint, Some such marginal land in the Southwest may consist
of just a few inches of topsoil overlaying caliche or rock. Under
such conditions the root zones of plants are very restricted, and
drouth and fertility problems are intensified because of the
limited volume of soil in which water and plant nutrients can be
stored,

Sandy soils present many of the same problems as shallow soils,
They do not restrict the root zone to a small volume of soil, but
they have such a low capacity to hold water and certain plant
nutrients that the available supply is rapidly used up.

Saline and alkali soils Saline and alkali soils are natural com-
panions of irrigated agriculture in arid regions., Various salts
are formed in the breakdown of minerals to form soils. . In humid
regions these salts are leached out of the soil and carried down
the streams and into the oceans. In arid regions the rainfall is
not sufficient to accomplish much leaching, so the salts remain
in the soil in appreciable amounts, Irrigation water adds more
salt to the soil, and if the irrigation water is very salty or if
the soil is very poorly drained, so that little of the salt
leaches through the soil, the concentretion may soon build up to
a level where it is injurious to plants. Such a soil is called a
saline soil, :

Saline soils are injurious to plants primarily because the high
osmotic pressure of the soil solution prevents the absorption of
water by the plant roots, The plants may wilt and die for lack
of water on such soil, even though it is very wet. Plants differ
greatly in their tolerance of salinity. Bermuda grass has the
greatest tolerance of any of the popular turf grasses. About the
only effective treatment for a saline soil is to leach the salt
out by using very heavy irrigations, Good drainage is essential
for the success of this treatment,

Alkali soils cre another common problem in arid irrigated areas,
An alkali soil is one that has high concentrations of sodium
adsorbed on the clay minerals., Such a condition is caused by
abnormally high proportions of sodium salts in the soil. The
granulation of such soil breaks down, making it very tight and
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impermeable, The resultant poor watgr penetration, poor aeration,
and possible sodium toxicity seriougly interfer with plant growth.
Alkeli soil may be treated with suriy, to replace the sodium with
calcium, and then leached to recmove the sodium from the soil.
Sulfur or other acid-forming materials may be used in place of
gypsum if the soil contains free lime.

In some cases, both salinity and alkali conditions may exist in
the same soil. The use of gypsum followed by thorough leaching
may reclaim such soils. If the soil is very impermeable, has a
high water table, or for any other reason cannot be thoroughly
leached, the elimination of salinity or a2lkali may be impossible.

Irrigation water quality In a consideration of irrigated soils
the quality of the irrigstion water is of supreme importances.
Salinity and alkali depend to a great extent on the type of irri-
gation water that is used., A water that contains high concentra=
tions of salt may cause the development of a saline soil, and a
water in which a large percentage of the salts are sodium salts
may cause an alkali soil. All irrigation water contains salts,
but the amount and kinds of salts vary greatly.

Well waters from a particular area are often similar in quality,
but frequently very wide differences occur within quite small
areas. The only way to be certain of water quality is to have it
analyzed. Even then, the water from a single well may change
considerable from one time to another.

Water of quite poor quality may sometimes be used successfully if
proper precautions are taken. If the salt content of the water

is high, the salt may be prevented from accumulating in the root
zone by using large amounts of water, so that some leaching occurs
periodically and keeps the salt moving out of the soil. The more
salt the water contains the more leaching will be required; and,
obviously, very salty water should not be used on soil that is not
very permeable and well-drained, A high percentaze of sodium
salts in water may be counteracted by adding gypsum to the water
or the soil, provided the total salt content is not too high.

Irrigation and fertility Proper irrigation greatly simplifies
the maintenance of soil fertility. If the irrigations are too
light, so that only a thin layer of the soil surface is kept
wet, the plant roots will be largely confined to this layer, and
the volume of soil from which the plant must obtain its nutrients
will be greatly reduced from what it would be if the soil were
wet to a greater depth.

In addition to wasiing water, over irrigation may leach many valu-
able plant nutrients from the soils Nitrates are extremely soluble
and will be lost from the soil if any leaching occurs. Also, iron
deficiency is usually more severe where the soil has been heavily

irrigated, Such a small fraction of the iron in alkaline soils is
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available, that apparently not much leaching is reguired to re-
‘duce it to a deficient level, Therefore, the amount of leaching
should be restricted to that which is necessary to nrevent harmful
concentrations of soluble salts from accumulating in the root zone,

- O -

CHANGING YOUR SOIL

J« Re Watson, Jre., Chief Agronomist
Toro Manufacturing Corporation
inneapolis, ilinnesota

Desirable turfgrass growth in a given location is a function of
the climatic conditions, soil properties and management practices
prevailinge

Climate exerts its influence through temperature, rainfall, wind
movement and sunlight. Climate is of particuvlar importance in
determining the choice of the species or strain of turfgrass for
a given purpose. In other words, the choice of an individual
species or strain of a warm or cool season turfyrass for a parti=-
cular use is predicated on its adaptation to climatic conditions,

Soil properties influence the kind and quality of turfgrass in a
number of ways. There are certain basic requirements which soil
must provide for satisfactory turfgrass growth. These are:
support, water, air (oxygen), temperature and nutrients, The
ability of a soil to meet these requirements is dependent upon
its pnysical, chemical and biological properties.

Management embodies the choice of grass, watering, fertilizing,
aerating and mowing practices, choice and application of various
chemicals and all other areas of turfgrass care and mana:;enent
requiring decisions by the supervicor, The most important part
of management is actually the first thiree letters of the word,
M- A - N. The good manager may be able to produce satisfactory
Turfgrass in spite of unfavorable conditions, but the poor mana-
ger will have difficulty producing-satisfactory turfgrass under
the most favorable conditions,

The discussion today is to deal with only one of the many problems
confronting the supervisor charged with developing and maintaining
satisfactory turfgrass. Ian has little conirol over climatic con=-
ditions and actually rather limited choice in the ityme of turfgrass
he may select for a given set of use conditions in a particular
locality. It is through modification of the soil that the greatest
opportunity for adjustment to climatic and use conditions exists.
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The title of our discussion, "Changing your Soil", implies the pre=-
vention or correction by modification or adjustment of any soil
physical, chemical or biclogical factor or factors that may be
limiting satisfzctory turfgrass growthe.

The stage for this discussion may well be set by asking a series
of questions, Is soil modification necessary? Is it practical
and economical? If the answers to these questions are "yes", then,
which soil properties lend themselves to adjustment and modifica-
tion? If modification is undertalen, how must it be approached?
Is there danger in soil modification? In order to answer these
questions, it may be well to define some of the fundamental rela-
tionships between various soil properties and turfgrass growth.
Accordingly, let us briefly review some of the basic concepts
associated with soil properties and plant growth,

Classification 2£ Soil Propertvies

Soil properties are classified as physical, chemical and biologi-
cals Each of these groups exert certain direct and indirect
effects upon the soil mass and the plants grouing therein. There
is also a marked inter-relationship between the three groups of
properties, The physical phenomenon have important effects on
the chemical and biological properties and processes which, in
twrn, influences plant growth. Biological prornerties play a vital
role in promoting favorable environment through their effect on
the physical and chemical factors. So likewise are the chemical
properties influenced by the physical and biological properties.
It is apparent, then, that modification of any physical, chemical
or biological soil property will affect directly or indirectly
all other soil properties which, in turn, influences turfgrass
growtha

Chemical Properties of Soil

Chemical properties of soils include the reaction (pH) and the
fertility relationships. uodification by the application of lime,
gypsum, sulphur and the addition of nutrients (in the form of
fertilizer) is a common practice. In most cases these practices
are necessary, practical and economical. In some cases they may
be dangerous. The danger lies in apnlying either insufficient or
excessive amounts of any particular material. Modification of
chemical properties may also be dangerous if the improper naterial
is selected, or if it is applied incorrectly or at the wrong time,
Jor example, the adcition of lime to a soil with a high pH may re-
sult in a further tie-up of certain nutrients == ironj; excessive
applications of phosphorus to a soil alrcady high in this element
could upset the nutrieat balance between nitrogen, phosphorus and
potash and stimulate the growth of certain weeds at the expense

of the turfgrass. Inadequate or excessive applications of nitro=-
gent may not only upset the nutrieant bslance, but also intensify

a number of problems such as disease lncidence, insect infestation,
winter kill, etce
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The answers to our original questions, when applied to chemical
soil properties, are simply "yes, modification is feasible, prac=-
tical and in faet necessary morc often than not. It is dangerous
only when performed improperly == too little or too much of the
right or wrong material at the wrong time.

Biological Properties of Soils

Biological soil properties include the micro and macro-plant and
animal populations of the soil., The populations of these plants
and animals may be beneficial or harmful., They are so markedly
influenced by physical and chemical soil properties (and vice=
versa) that no effort will be made to discuss modification of this
particular group of soil properties. It should perhaps be noted,
however, that the harmful populations, such as certain disease
organisms, weeds and insects must be checked by the application of
the appropriate fungicide, herbicide or insecticide. Fortunately,
most of the micro and macro-populations of soil organisms are
beneficial,

Physical Properties of Soils

The physical properties of the soil (texture, structure, porosity,
etc.) govern the infiltration, retention and movement of moisture
in the soil wmedium, controls the air-water relationships and,
along with the chemical and physical properties, determines the
type of turfgrass that grows best under a given set of climatic
conditions. This group of factors deserves, perhaps, the most
serious attention in a consideration of soil modification, Each
of the physical soil propertics exert a direct affect on plant
growth and each is dependent, one on the other, for the ultimate
effects they produce on other soil properties and on turfgrass
grouth, This close degree of inter-relationship makes discussion
without repetition practically impossible. A very brief discus=-
sion of some of the more important physical properties follows:

Orzanic Matter Although comprising only a small percentage of the
total soil volume, organic matter is perhaps the most important
component of soils. It plays a vital and significant role in all
physical, chemical and biological soil properties and functions,
The original source of organic matter is plant and animal tissue,
the latter contribution being far less than the former. The pre-
sence of colloidal organic matter in soils is a sign that bio-
chemical activities are supplementing and augmenting those of a
purely chemical and physical nature. Organic matter in soil serves
as a constant source of plant food, especially nitrogen and sulphur;
it serves as food (energy) for micro-organisms; it improves the
structural relationships, thereby promoting desirable water holding
capacity and aeration.

Soil Texture Soil texture is a term used in reference to the size
of the individual soil particles. It refers particularly to the
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proportions of sand, silt and clay in a given soil. "Soil class"
terms like silt loam, clay loam, fine sandy loam, etc. indicate
the predominance of the three soil separates. Texture is a most
important characteristic of soils because it describes, in part,
the physical gualities of soils with respect to porosity, coarse=-
ness or fineness of the soil, soil aeration, speed of water move=
ment in the soil, moisture storage capacity and in a general way,
the inherent fertility of the soil. OSandy soils are often loose,
porous, droughty and low in fertility, whereas clay soils may be
hard when dry or plastic when wet, poorly aerated, but possibly
high in fertility. Between these two extremes we find the silt
loam, loams and fine sandy loams, the ideal soil classes that are
generally most desirable for plant growth.

Soil Structure The term, "soil structure", refers to the arrange=-
ment or grouping of the individaul particles into units. A struc-
tural unit may be defined as a group or groups of particles bound
together in such a manner that they exhibit different physical
propertizs from a corresponding mass of the individual particles,
Such a structural unit is called an aggregate. Terms used to
describe various types of structure are granular, crumb, platy,
etc, In general, the granular and crumb structure is most desir-
able from the standpoint of plant growth. Platy structure is
generally associsted with slowly permeable soils derived from
shales, OSoils in which structure has been destroyed -- partially
or completely -- is said to be dense and compacted.

The structural aggregation of soil is greatly influenced by the
amount of organic matter present, The end product of decay of
organic matter -- humus -~ is an integral part of soil aggregates.
Sometimes it is referred to as the cementing or binding agent in
aggregates, Stability of agsregates is directly dependent upon
the amount of organic matter present., The recent development of
synthetic soil conditioners offers, possibly, another approach to
aggregate stability. It is known that these materials, properly
applied, create water stable aggregates; however, the stability
of these aggregates under player and equipment traffic is not
known and needs further investigation.

The structural aggregation of soil determines, to a large extent,
the porosity, permeability and water holding capacity of soils.

Porosity Soil porosity may be defined as the percentage of the
soil volume not occupied by solid particles. In a soil containing
no moisture, the pore space will be filled with air, In a moist
soil, the pores are filled with both water and asir, while in a
saturated soil the pores are completely filled with water. The
relative amounts of water and air present will depend largely upon
the size of the pores,

Two types of porosity are recognized -- textural porosity and
structural porosity. Textural porosity is that associated with
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texture. It is the type found in water deposited sands where the
individual particles are so large that no matter what is done
(within 1limits) there still remains a certain amount of large
pores, This is not necessarily true with wind blown sands which
will pack or compact very tightly because of their angularity.
Structural porosity is tne porosity associated with the clay frac-
tion of the soil, It is the porosity found within the aggregate,.

Pores in the soil may be either capillary (small-structural poro-
sity) or non-capillary (large-textural porosity). The large pores
are responsible for drainage, whereas the small pores are respon-
sible for moisture storage. The total amount of pore space in a
soil is set by the texture, If a soil contains a certain propor-
tion of sand, slit and clay, this sets the total amount of porosity
in the soil. To a large exten®, nothing in the way of management
has very much effect on the total pore space, but management may
have a profiound affect on the proportions of small and large pores.

Actually the total porosity of a soil is not as important as the
reletive distribution of the pore sizes. Total porosity is inverse=-
ly related to the size of the particles and increases with their
irregularity of form. Porosity also varies directly with the amount
of organic matter present in tiile soil under field conditionse. The
total pore space is seldom less than 30 percent (coarse, clcan sand
has about this amount of pore space). In silt loams the total pore
spacz is about 50 percent., The ideal soil for plant growth would
have about 50 percent total porosity equally divided between small
and large pores, or in other words, contain S0 percent solids, 25
percent water space and 25 percent air space. If a soil with this
type of pore space could be prepared and if one could be assured
that the structural conditions could be maintained, many of our
current problems on turfgrass areas would be solved, Mixing, or
cdeveloping through modification, a soil with desirable physical
propertiies is not in itself too difficult a task. The maintenance
of these desirable properties is a big problem.

Modification 9£ Physical Properties

Ls stated earlier, physical soil properties (texture, structure,
porosity, etc.) govern the infiltration, retention and movement

of moisture in the scil, controls the air-water relationships and,
because of their inbter-relationship with the chemical and biologie
cal properties, exert a major influence on the productivity of
soils. It is apparent, then, that physical soil properties are
modified primarily to: (1) Improve water infiltration (getting
water into the soil), (2) Improve wrter retention (water holding
capacity =- hold sorme water in the soil for use by plants), (3)
Facilitate percolation (movement of water through the soil column),
and (L4) Facilitate crainage (retting rid of the excess). When
these functions proceed in a desirable manner, the air-waler rela-
tionships (a fifth reason for modification) are properly balanced,
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Modification to Improve Water Infiltretion Modification to improve
water infiltration becomes -necessary when the soil dées not take

in sufficient water to meet the reouirements of the turfgrass grow-
ing therein., If surface compaction is preventing water infiltra-
tion, the situation may be corrected by cultivation with existing
aerating equipment. This is in general the most practical and
economical solution. On newly seeded areas that have crusted, the
use of a spike disc will often correct the situation, If infil-
tration is reduced because 6f an inherent textural or structural
problem, modification - as discussed later - may be tlie answer on
small intensively used arcas; on large areas inmprovement through
fertilization may be the only practical approach.

lModification to Improve Porosity The improvement of porosity
(pore space) will result in improvement of water retenticn, per-
colation and air-water relationshins. The addition of sharp sand,
organic matter and sometimes clay or clay loam, as well as other
conditioning materials, is sometimes necessary. The addition of
these materials is usually economical and practical on intensive
arcas such as golf grsens, On large scale areas, however, modi=-
fication by these methods is not practical and, again, one must
work with the existing soil and improve it through, primarily,
fertilization and sometimes cultivation (aeration). Through
these latter methods, better turfgrass cover may be develoned
and, hence, improvement of physical properties will result be=-
cause of the beneficial effects of the grass roots themselves,

In general, grass roots are the most effective way to improve
soil structurel conditions, Sometimes grass roots do not produce
improved structure, but this is a result of extenuating circume-
stances such as compaction, excessive use of chemicals, etce

odificetion to Improve Drainage Two typesof drainage are re-
cognized -- surface and sub-surface, DLrainage problens arise

when water accumulates faster than the soil can remove it,.
Obviously surface drainage is of prime importance when abnormally
heavy rainfall occurs, Sub=-surface drainage problems are inten-
sified by inadequate surface drainage. Sub=-surface drainage be=
comes a problem when adequate large pores are not present, or if
layers of impervious material are present in the soil profile,
Mlodification by grading to improve surface drainage and by altere
ing pore space, the use of tile, french drains, etc. for improving
sub-surface drsinage is often necessary. The topogranhy, soil and
usage will be the determining factors insofar as prevention and
correction of drainage problems is concerned,

Dangers of lipdification to Improve Physical Soil Properties Texe
tural porosity may be modiiied by the addition of coarse sand,
structural porosity, indirectly by the addition of clay and organic
matter.s We have pointed out earlier that a small pore holds water
more tightly than a large pore. llater moves through soil because
(1) pull or force exerted by gravity, (2) attraction of water
molecules for each other which creates a tension or pull on the
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water =- film adjustment. Ior these reasons, water moves from a
fine soil (small pores) to a coarse soil (large pores) only with
difficulty. This may be demonstrated with columns of loam soil
with and without a coarse sand layer. Equal amounts of water may
be added to each column at exactly the same time. The column con-
taining the sand will be wet to the sand layer, but no farther,
while the unlayered column will be wet throughout. The water can-
not move into the sand because the small pores of the loam have a
much greater attraction for the water than the large pores of the
soils If water were added to the column containing the sand layer
until the loam became saturated, the excess will practically drip
into the sand and then move very readily; however, the soil above
the sand would remain very wet until evaporation or transpiration
(loss of water from plants) removed the water, It could never be
dried by drainagee

If the soil in these columns were wetted from the bottom instead
of the top, the loam column would be wetted, while the layered
column would not, The large pores in the sand do not have suffi=-
cient attraction for water to hold it at a height to permit the
loam layer to be wet,

The above describes why a golf green or any other turfgrass area
should not be layered, It doesn't have to be a sand layer to be
undesirable. A clay, gravel or organic layer would be as bad or
worse, The greater the difference in particle size (pore size),
the more aggravated the situation would be.

Layering, therefore, constitutes one of the major dangers of modi-
fication, Uniform mixing of any material used to medify soil is
essential. Even organic matter must be integrated and thoroughly
mixed with the existing soil if it is to perform its function of
stabilizing aggregation,

If improvement by the incorporation of coarse sand is attempted,
it must be remembered that large quantities will be necessary to
effectively alter the texture of the soils The exact amount to
use will depend on the existing soil. As a general statement,
unless one is prepared to add large amounts of sand (hence, in=
vite the difficulties associated with this textural class ==
necessity for frequent, light applications of fertilizer and fre-
quent watering), it would be best not to add any sand.

Summazz

In sumiary, soil modification is often necessary, practical and
economical, Ilodification of chemical properties is generally
desirable on all types of turfgrass areas. This is accomplished
by adding nutrients (fertilizer and, where needed, amendments
such as line, gypsum, etc. ilodification of physical properties
is practical and necessary on intensively used areas such as
golf greens, some launs and some tees., Direct modification of
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physical properties is not practical and economical on large scale
~ areas and one must work with the- existing soil., These areas may
be modified indirectly through the use of cultivating (aerating)
equipment and fertilizer,

The dangers of modification may be found in improper techniques -
too little or too much of the right or wrong material at the wrong
time or in the wrong way -- the MAN part of management.

- 0 -

WEED CONTROL Il TURF

John A. Long, Assistant in Agronomy
New 1lexico A & M College

Any areas where turf grass is to be maintained permenently is
continually faced with the problem of controlling weeds. This
will incluce such areas as the home lawn, golf courses, parks,
cemetarys, playgrounds, higimay rights of way, airfields and
schoolgrounds,

Of the relatively few plants which are considered weeds, of the
total number of plants covering the earth, the few that are pro-
blems in turf rate high on the list Irom the standpoint of our
ability to not control them satisfactorilys Even in the best
managed turf there will be a few weed offenders continually ine-
vading the turf. Continual vigilance through mechanical, chemical
and cultural means is necessary to prevent weed plants from cone
taminating the lawn by seedinge. The iportance of a single weed
plant from the standpoint of infesting adjacént areas is realized
when we know the potential number of seeds crabgrass will:produce,
A single mature crabgrass plant is capable of producing 100,000
seeds, Many of the other com:on turf weeds also are capable of
producing large numbers of seed,

In the past 10 yecars we have made a great deal of progress in
eliminating a large part of the broadleaf group through the
development of 2,L=D and related compounds, Although consider-
able progress has been accomplished, we still have a long way to
go on such difficult to control weeds as crabgrass, foxtail grass
and others. ) :

The prevention or control of weeds in turf is most effectively
accomplished through cultural practices. Cultural practices as
you will recognize them include most of the various good manage=
ment practices in maintaininz good turf., They are: (1) Selecting
adapted grasses for the area, (2) Fertilization, (3) Watering,

(L) iowing, and (5) Proper seed-bed preparction. Good turf manage-
ment which includes these enumerated practices plus disease and
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insect control should be considered our most effective means of
preventing weed problems, The use of chemical weed killers then
may be included in the management program as an added tool.

In the management program proper seed-bed preparation for permaw
nent grasses should begin some time before planting. This will

provide an opportunity to eliminate many weeds. The importance

of this operation, which eliminates weeds prior to seeding, has

been realized by many of you in turf work. .Nothing seems more

impossible than to try and clean up a new grass seeding that is

heavily infested with weeds,

For specialized turf areas, such as golf course gieens, pre=
planting treatments to obtain weedfree seedbeds is a necessitys
The recent addition of a number of temporary soil fumigants to
our various weed killers has resulted in substantial reduction
in costly hours of hand weeding,

llethyl bromide is outstanding as a temporary soil sterilant, it
is effective against most weeds and weed seed. In addition,
these specialized areas may be ready to seed L8 hours after
application of the material, The use of this material involves
a number of operations. For best results, the area to be
treated should be tilled to a depth of over 10 inches. Illoisture
content should be at a point where the soil is quite friable,
The area to be treated is covered with a gas proof tarp such as
polyethylene plastic or nylon plastic material, An applicator
which attaches to the one pound can carries the methyl bromide
through a plastic tube beneath the gas proof cover. 1/ire hoops
or small bags filled with straw should be placed under the tarp
to allow circulation of the gase 4 splash pan is attached to
the end of the injector tube to hold the liquid until it has
time to volatilize, The temperature on and beneath the soil
surface should be above 60° F to give the best results in good
volatilization and penetration of the heavy gas.

For eradication of perennizl weeds and weed seed, a rate of 1
pound per 100 sq. ft. is adequate on lighter soils, on heavier
soils, however, like those in the Rio Grande Valley, we have
found that 2 pounds per 100 sqe. ft. is necessary for controll-
ing nutgrass,

Methyl bromide is a colorless, odorless, toxic gas and should
be handled accordingly. The Dow Chemical Company markets this
material with a warning agent which is chloropicirn. Vhere a
number of areas are to be treated, llethyl bromide is available
in 50 or 100# cyclinders.

Several other materials which may be useful in preplanting
treatments are: (1) allyl alcohol marketed under the trade name
Shell AA Weed Seed Killer by the Shell Chemical Company. This
material is water soluble and can be applied using asrinkler can. The
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areca to be treated is throughly sprinkled with the allyl alcohol
and water, then is followed by watering to seal the surface and to
move the material into the immediate surface of the soil, Our
resulis here show this material to be effective in inactivating
seeds of foxtail grass, barnyard grass, jungle rice grass, sprangle
top grass and pigweed. The use of allyl alcohol, as well as methyl
bromide, will be limited generally to the user who has exXperience
in handling toxic material; (2) calcium cyanamide, a granular mater-
ial containing some nitrogen, is also effective for preplanting
treatments on specialized turf areas. It should be applied at a
rate of 75F per 1000 sq. ft. and incorporated into the soil at a
depth of 2 to 3 inches. Generally, the seedbed will be ready for
planting 5 to 6 weeks following treatment,

The use of adapted grasses for your area will certainly reduce
the manzgement problems, Some grasses are so poorly adapted to
the area where they are groun that even under ideal management,
they will not resist weed infestation, Although climatic condi-
tions in New llexico are such that we do not have a wide choice of
grasses, there definitely are some available which are better
adapted than others. Cool season grasses are better adapted to
the higher elevations and northern New liexico and are frequently
planted in southern lew llexico, generally in home lawns, lhen
these are planted in the fall, they will become established very
well; but as the summer temperature of the following season rises,
these will go into a semi-dormant condition, the turf will open
up a good deal = making conditions ideal for weed invasion., ZIven
under summer temperatures of northern New ilexico, or of the
northern part of the United States, these cool season grasses
slow up growth considerably during the hot summer nonths,

The richt clipping Leight may do more to control weeds than any
other single factor. Particulerly in northern New llexico or at
the higher elevations the cool season grasses, such as bluezrass
and fescue, can be weakened a great deal by early clo e nowing in
the springes At this time, the grasses tend to renew their root
systems, It is desirable then to allow roughly 3 inches of growth
or more beiore tue {first clinping, Bermuda grass will tolerate
closer clipping, so this will not be such an importent factor in
southern Nev liexico. Under certain conditions uvhere nutgrass ine
festations are present, higher clipping heights will tend to re=-
duce densities of this weed. Illowing frequency also will influence
vigor of turf grasses and their ability to resist weed invasion,
In summary then, proper mowing will prevent seed production for
most weeds and secondly will increase the turf grasses ability

to compete with weeds,

Time of zpplication and the kind of fertilizer used will influence
weed problems in turf, YWeeds will move in rapidly when turf be=-
comes tiain or open because of lack of available nutrients, Veeds
which have peak periods of germination and growth can be stimulated
by certain fertilizer practices, For summer annual weedy grasses,

Lo



application of readily available nitrogen at their peak periods of
germination cause them to initiate rapid vigorous growth. Winter
annval weeds may compete seriously with turf grass; therefore,
application of fertilizers in the spring may be more effective if
delayed until turf grasses begin active growth, The use of ferti-
lizers that are more slowly available and applied at different
tines of the season should be considered.

Water management influences weed problems in turf. Here in the
Southwest, water often is a limiting factor in managing permanent
turf due to its shortage. Therefore, the proper use of the
limited water supply becomes very important. Frequent light sur-
face applications which keep the surface moist, but does not pene=
trate, discourages rooting depth of turf grasses and encourages
germination of shallow weed seed, Generally weed seed in mature
turf, if present, will be on or near the surface, thus timely
applications of moisture which allow the surface to dry down an
inch or so will kill germinating seeds and reduce vigor of very
young weed seedlings to some extent, Over irrigation not only
wastes valuable water but will lead to soil compaction in certain
areas and further will reduce vigor of turf grass by preventing
good soil aeration. Losses of soluble plant nutrients in the
soil from over watering may occure Clover and the knot weeds can
tolerate conditions arising from over watering and will invade as
the turf becomes thine Proper watering at the time when weed
seed germination and emergence is occuring will be effective in
discourging weed invasion,

In turf, the elimination of the ueeds through the use of herbi-
cides, without removing the cause will give only temporary con-
trol., Repeated treatments will be necessary if a certain manage=-
ment practice is not correcteds

Generally, herbicides available for use in turf are specific for
certain groups of weeds and unless properly used, will not affect
control of the specific group of weeds.s A number of factors will
contribute to the success of chemical weed control, and these can
be listed as follows: (1) Selecting the right chemical for the
problem weed, (2) Applying the chemical at the proper time, (3)
Careful application to insure complete coverage of the weeds or
weed seed, (L) Proper dosage and correct calibration of applica-
tion equipment, (5) Repeat applications to insure elimination of
escapes and to take care of later germinating weed seed,

The selection of the proper herbicide for the weed problem present
and for the specific turf in which the weed occurs will insure
better kills, Herbicides such as 2,L=D or 2,lL,-5,-T would be the
right chemicals for treating such weeds as dandelion, clover, and
other broadleaf weeds in most turf grasses, but would not be gener-
ally suitable for controlling these weeds on bentgrass greens.

With bermuda grass greens, 2,h=D or 2,L,5-T may be used with less

hazard involved, Hormone type herbicides such as 2,L-D will not
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give satisfactory control of grass type weeds and should not be
used for this purpose. '

Proper timing of herbicide applications influence effectiveness

of the degree of control to a large extent. With a few exceptions,
most weeds are very susceptible to herbicide treatments just
following germination and emergence, regardless of the species, As
weeds become mature, effectiveness of herbicides will decrease,
even though the herbicide is selective for the particular weed it
is to be used on, Proper timing of herbicide applications then can
be considered one of the most important factors to consider in a
chemical weed control program,

When application of herbicides are to be made in water, the volume
recommended is high, Higher volumes of carrier is necessary to ob=-
tain good coverage of small weed seedlings or weed seed which may
be protected beneath the turf grass canopy. Some herbicides are
formulated to be applied in the dry form. Generally, in this form
complete coverage of weeds or weed seed will be more difficult to
obtain than for formulations carried in waters

Proper dosage or rate and correct calibration of application equip-
nent are equally important factors to successful weed control and
too often are overlooked, Industry involved in manufacturing and
marketing of herbicides has gone to a good deal of expense in .
labeling herbicides as to proper rates to use and suggested me-
thods of abplication. In most cases these recommendations are
based on considerable research and should be followed closely.

Management practices which encourage good growth of turf grasses,
discourage growth of weeds,

TURF INSECT PROBLEMS

John J. Durkin, Extension ntomologist
New liexico A & I College

It is surprising to note, after talking with several people work=
ing with turf, that there are no major insects which.are .a constant
problem or which occur annually, but instead there are a large nume
ber of unpredictable, sporadic pests that appear from time to time.
This is a very different situotion from that found in the produc=-
tion of other crops such as cotton, alfalfa, vegetcbles and fruit,
in which we combat many of the same pests year aftcr year, For
this reason, ‘as turf managers, you must be aware of tlic various
symptoris o. injwuy, You must know and recognize the various pests
that you may encounter and you must be prepared to apply, quickly,
the proper treztment to prevent severe injury to your turf when

the pests do appear,
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Therefore, one of the major factors in turfgrass insect control is
the diagnosis of the symptoms which are present, If the grass
isn't green, there must be something wronge Analyse the situation.
Get down and examine the damaged grass. Look at the blades,
stolons and roots, If something is feeding on the grass, it is

undoubtedly an insect. Then and only then should insecticides be
used,

Our insects on turf may be classified into three groups according
to the location of their feeding and the type of damage they doe

I« Subsurface Pests - feed on roots and stolons killing the grass.

A, Scale Insects - sucking mouthparts.

l. Rhodesgrass Scale is a pest of lawns and greens in
several areas of the Southwest., This insect is most
abuncdant where a thatch has formed or where there
are exposed nodes at the surface of the ground., Evi-
dence of their presence is made known by brown patches
in the turf and a close examination of the rhyzomes
discloses a scab-like, waxy substance under which the
insects are feeding,

2« Bermuda Grass Scale is another insect which sucks the
plant juices, The insects appear as very small,
dirty-white oysters clinging closely to the rhyzomess
llost severe injury seems to occur in shady areas, but
this insect often goes unnoticed if the grass is well
watered and well fertilized,

3« Ground Pearls are another scale insect which are of=-
ten found on the roots of bermuda grass. The feeding
of this insect causes irregular, circular dead spots
on the turf. The browning of the grass begins to show
in midsummer and dead spots appear in the fall, The
"pearls" are shining yellowish-white in color and are
1/32 inch to 1/8 of an inch in diameter, The pearls
are produced by the waxy secretion of the insect,

B. Beetle larvae - eat off grass roots and when severe, the
turf can be rolled up like a carpet.

Lbe Bill Bug Larvae feeding on the roots of grass cause
irregular dead spots in a lawn. The grubs are short
and chunky with a humpback appearance and a small
hard, dark heade.

5« White Grubs are the larvae of lay or June beetles,
They are 1/2 to 1 inch in length and have a character=-
istic "C" shaped body, The body is white and shiny
and the dark body content show through the smooth
body wall, Grubs are usually most abundant in grass
under lights since the adults are attracted to the
lights at night and, consequently, lay their eggs
there, :
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1I. Subsoil Pests - injurious because of mounds or casts thrown
UDe

1, Aints, vhich szre familiar to everyone, are often very
troublesome on turf because of the dirt which they bring
to the surface in the construction of their nest,

- 2o Termites sometimes become a problem soon after summer
Tains. There is a species of desert termite which is
injurious to lawns by its activity of making their crusts,
which are from one to four inches in diameter, over the
turf surface. Under the earthern crusts, molds are
raised for food or the grass itself is modified so it can
be assimilated by the termites,

3« Earthuworms are not insects, but very often the entomologist
1s asked about tliem, BEarthworms are beneficial under
most circumstances; however, on the golf green, their
mounds of casts are undesirable and steps to control
them are often needed,

III, Surlface Pests - feed on stems and leaves of grass,

1, Sod Webworms or lawn moths are ome of the best known
turf insects. The larvae or webworms may be found at
the base of plants by locating a loose silken web at the
surface of the ground vhich often contains bits of dirt,
sand, soil, fertilizer and grass, and then following a
short silk-lined tunnel down into the ground, The lar=-
vae are short, about 1/ to 3/L inch long, rather thicke
bodied and usually greenish with black spots of coarse
hairs, The larvae are very active and wiggle backward
vhen disturbed, If large numbers of birds are observed
feeding on the grass areas, it is often a good sign of
the presence of webworms, The moths are rather small,
from 1/2 to 1 inch longs They frequently rest in the
grass and on shrubs and trees and when disturbed they
fly in a zigzag flight for a few feet, When at rest,
the moths rap their wings about their abdomen, giving
them a stick=-like appearance, liebuorms cause serious
injury to turf giving it the appearance of being ragged
and patchy. llebworms are most severe in poorly kept
lawns and following severe infestations large areas may
be completely killed,

2 Cutworms are large, greasy or dull, tan to brown cater-
pillars which are 3/l to 1 1/2 inches in length. If pre=-
sent in large numbers, they can be very injurious to
seedlings on new lawns. On established turf they often
stay in a hole and emerge to eat the grass surrouding
the hole making circular bare patchese

3¢ Army Worms are very similar to cutworms in appearance and
size, but they may be darker and brighter in colore The
head is usually black with a prominent inverted "Y" on
the fronts The feeding of army worms on grass areas also
results in circular bare patches,
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L. Harvester Ants are a stoutly built ant, from 1/ to 1/2
incli long and recddish brown in color. The ants live in
large colonies which, in porous s0il, may extend more
than 15 feet into the ground, Small nests usually have
but one entrance, whereas larger nests have several en-
trances, The ants clear large areas from around the en-
trances to their nests, killing out large areas in turf
and lawns sometimes 3 to 5 feet in diameter., They also
inflict a very painful sting.

These are but a few of the insect pests which are comion to turf
and lawns and which very often varrant quick control action on the
part of the turf managers,

Both cultural and insecticidal control of insects are needed., It
is very often true that a well cared for lawm has very few insect
problems, This is probably because the grass can satisfy the in-
sects needs faster than the insects can satisfy their appetites.

In the case of the scale insects, cultural control is probably the
best means ol combating thems In combating rhodesgrass scale, for
instance, the removal of thatch and surface runners with vertical

type renoveting equipment has proven very successful, In the case
of ground pearls, proper fertilizer and water application seem to

overcome most of its effects,

Insecticidal control of scales is not too effective; houever,
parathion, a very dangerous material to handle, and malathion seem
to give some degree of control,

The other insects which cause damage to turf are easily controlled
by insecticides of chlorinated hydrocarbon group such as chlordane,
DDT, dieldrin, toxaphene, lindanc, aldrin, and heptachlor. Sone-
times pyrethrum or detergents such as Vel or Dreft are used to get
cutworms and army worms out of their holes,

Insecticides come in several diffcrent forms, and the method of
application used may depend on tie type of application equipment
availeble, Dusts, wettable powders and emulsions are most comionly
used; but for work on lewns and turf, the granular formulations
show much promise both from the standpoint of application and more
effective and longer lasting control. Iost of the comionly used
chlorinsted hydrocarbons are available in granular form, and they
are easily appliec with fertilizer spreaders and seeders.

Watering is an important factor to watch in connection with treat-
ing of turf pests. In general, it is best to water before foliage
applications and water thoroughly after soil applications.

It is aluays well to remember that insecticides are poisonous to
man and should be handled with respect. Iollow the directions on
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the package as the manufacturer has gone to great pains to tell
you exactly how to use each specific product. At the same time,
be sure to observe the precautions on the label, they are fiven
there for your protection.

CONFERENCE SUMIARY

Marvin He Ferguson, Southwestern Director
United States Golf Association

It is a pleasure to have the ‘opportunity of attempting to sum-
marize this first lleuw liexico Turf Conference, le have had a very
informative two dayse I am pleased by the large attendance, and
I an sure thet all of you have found the conference very much
worth your time, /e shall merely attempt to touch upon some of
the highlights of the conference in this summary.

iry Albert S, Curry opened the program by extending a welcome to
this group to the llew Mexzico College of Agriculture and Mechanic
Arts, Ir Curry outlined some of the advantages of a Land Grant
College and pointed out some of the additional things that this
Colleze does which normally are not a part of Land Grant College
businesse ith regard to turf, lirs Curry feels that it has an
aesthetic as .well as economic value, He used a term that was

new to me and perhaps to yous He said that good turf and pleasant
surroundings make a person feel "comfortable." He believes that
pleasant surrouncings lead to tolerance and other human relations.
ilre Curry said thal there are many turf problems which the College
has not had an opportunity to study, but he pointed out that the
College does have a fund of basic information which can be brought
to bear on your practical problems when the College has learned
what your problems are., In this respect, education is a two-way
processes The College faculty members must first be educated con=-
cerning the nature of your problems then they will be able to
educate you in helping to solve those problems,

Dre Jo V. Enzie was the next person to appear on the program. Dr.
Lnzie read a paper prepared by Dr. Ired V. Grau concerning the
importance of research and education to turfgrass users. It was
pointed out in this paper that it is unimportant for users to
recognize the efforts that have gone into the development of a
grass, or a mcnagement practice, The important thing is that they
should know about tlie grasses and the apprcpriate management prace-
tice for each improved grasse The chief point of this paper was
that we need more research; we need more education; and that these
two efforts must proceed simultaneously,.
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Mr, Fred Day spoke about turfgrass problems on public areas. FIre-
quently the problem on public areas is thou ht to be too much use.
lirs Day doubts whether this is always the right answer, He asks:
"May it be the wrong kind of grass?"' M“ilay the area be too small?"
"Is the area properly planned?" He feels that much can be accome
plished through good planning, proner choice of grass and the use
of areas adequate in size, IIr, Day discussed many changing ideas
with reference to good turf care or turf management, and noted
that our ideas are constantly changing as demands for turf quality
increase, He pointed out that culting height and cutting fre=-
quency need much further study,

lIre Clarence Watson discussed turfgrasses and their adaptation to
New ilexico, He pointed out that New llexico is a region of ex=
tremes with reference to elevation, temperature, soils, water
quality, and rainfall. These variations have a marked influence
upon the adaptability of new grasses to the area, Iir. Watson
pointed out that presently the turfgrasses were recommended large-
ly upon observetions rather than upon experimental data, He dew
scribed many of the species that are adapted to turf use in New
Mexico, and described the conditions which favor those grasses,

Mr. Watson introduced ifiss ilcSwain, the State Seed Analyst, who
described some of the work of the seed control agency. Ifiss
McSwain said that one of the agency's primary functions is to de-
scribe quality in seeds so that a seed buying customer will be
able to adequately describe the quality of seed that he desired,

Mr. Charles G. Wilson discussed fundamentals of turfgrass menage=
ment with emphasis on bentgrass., Charlie stated that bentgraas

is the prima donna among the turfgrasses. He said that bent falls
prey to many ills, but that it has amazing recuperative power., He
pointed out that bentgrass turf is the acme of turf quality and
that when properly managed it will provide a very wear resistant
turf, Vith reference to this point, he cited the Rancho Golf
Course in Los Angeles which averages 306 players per day throughe-
out the year, Charlie stressed a need for good soil, correct
mowing practices, thetch control, proper nutrition, and water
menagements All these things must be adeguately taken care of if
grass is to be grown successfully.

This led well into the talk delivered by Dre J, R. Watson entitled
Mlater llanagements" Dr. llatson told us many things about water
management, Some of his statements were:

"One should apply water no faster than the soil can take it,"
"One should apply no more water than the soil can hold."
"Drainage is extremely important."

"Key your irrigation operations to the irrigation facilities
available." :

Dr. Watson left the impression that water management is one of our
most important considerations in the growing of turf in an area
like New Mexico.
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Dr, Philip J. Leyendecker, of the New Mexico A & M College faculty,
was the last speaiker on Thursday afternoon's program and he dis=
cussed the diseases of turfgrasses. Dre. Leyendecker stressed the
importance of keeping grasses healthy., He believes that by keep-
ing conditions near the optimwn for good turf growth that there
will be fewer diseases to contend with, H:ﬁ;aid that one of the
good uways to control disease was to alter the ecological factors
which favor disease activity. IHe mentioned the dangers of over=
watering, and the beneficial effectis of adequate drainage and
aeration, He listed a number of discases which are troublesome in
turf, as well as pointing out some of the management factors which
have an effect upon disease control.

In the evening there was an informal dinner meeting which was
attended by more than 20 people. This was a very informal affair
at which there was good food, good fellowship, and good stories,
Of course, I did not appreciate all of the stories which were
told because most all of them seemed to be derogatory as far as
Texas was concerned., lle did have an enjoyable discussion of many
problemse

The Friday morning session was begun by Dr, Pack's discussion of
peculiarities of New ilexico soils. He stated that climatic face
tors and parent materials are important in soil formations, He
pointed out that most New Mexico soils are alkaline, and that
alkaline soils are usually more fertile than acid soilse, Jron
deficiency was listed as one of the problems of allkaline s¢ils,
and in this comnection Dr, Pack mentioned the possibility that
iron chelates may soon find a usefulness in the control of iron
chlorosise Dr. Pack believes that nitrogen is the greatest ferti-
lizer need as far as turf is concerned because the soils are
naturally low in organic matter and, therefore, low in nitrogens
He felt that phosphorus may be lacking in some areas. Dro Pack
discussed saline soils and alkeli soils, poinbting out the differ-
ence in these two conditions. He stated that soils suffering from
these difficulties can be reclaimed to some degree by the proper
handling of water. He warned against light frequent irrigations
and recommended that water be analyzed and that it be used care=~
fullye.

Dr. J. R. Watson spoke on the subject of changing your soile Drs
Watson introduced his discussion by asking fouwr questions: Is
soil modification pecessary? Is it practical? Is it economical?
What is the approgeh? Dr. Watson said that chemical modification
of a soil is relajively less difficult than physical modification.
The chemical charbcteristics of a soil can be altered considerably
by the use of soZl amendments such as fertilizers, lime, etc,

Only on small, apailable areas can we feasibly make radical changes
in the physical properties of soil,

L8



Theré was a break for refreshments after Dr, Watson's paper, and
I should say here that the refreshments furnished by the College
have been very much enjoyed by all the peonle in attendance,

After the break for refreshments, we returned to this room and
heard a discussion on weed control in turf by ir, John A, Long and
a discussion of insect control in turf by Ir. John J. Durkin, You
have just finished listening to these two papers and I shall, there-
fore, not attempt to summarize thoses It is sufficient to say that
both these men stressed the need to water properly, fertilize
enough, mow properly, and then pest control of any kind will be
much easier,

I feel that we owe a great deal to Clareuce llatson, who has done

5o much work in the preparation of this program and in the plan=-
ning of tlie conference, That we owe a great deal to the College
for their courtesies, and to the staff members who have contributed
greatly to the ccaferences I feel that you nou have a much better
appreciation of what your College has to offer you, I should also
like to commend all of you who nave been so interested and who

have listenec so patiently to these two days of discussions. I
hope that you have found it wortimrhile and that your turf confer=
ence next year will be a bigger and better onee.

Thank you very muche
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106, St. Charles, Illinois

Park Director, City Hall,
Albuquerque, New Mexico

Wherry Housing, Vhite S5ands Prov=
ing Ground, New Mexico

Agronomy Department, Ps Os Box
306, New llexico A & M College,
State College, lew Mexico

Route L, Box 286, Albuquerque,
New llexico

315 Mills Street, E1 Paso, Texas
(Representing Allen Arms Company)

State Home Agent, Extension Ser=-
vice, New liexico A & M College,
State College, New Mexico

Associate Director, New lMexico
Agricultural Experiment Station,
State College, New llexico

5757 Lincoln Huy., Matteson,
I1linois (Representing W. A.
Cleary Crope., New Brunswick, New
Jersey

Director, Campus laintenance, New
Mexico A & M College, State
College, New llexico

L9




Name

16,

17

18.

19,

20,

2l.
22,

23.

2“0

25,

26.

274

28.

294

30,

DeBaca, Thomas C.,
Durkin, John J.
Enzie, J, V,
Ferguson, Marvin H,

Finkner, ilorris A,

Flinn, Glen S.

Gall, Jack H,
GOdUin, II. P.
Gordon, Jay N,

Grandjean, Louis As

Green, Ellis
Grimes, Ce As

Hager, Frank L.

Halla, Frank

Hoff, Gordon Bs

Address

Albuquerque Country Club, 601
Laguna Blvd., S.W . Albuquerque 5

" New Mexico -

Extension Entomologist, New llexico
A & M College, State College, New
Mexico

Head, Horticulture Department; New
HMexico A & M Collegze, State College,
New Mexico

Southwestern Director, Us Ss Ge A.,
Green Section, Texas A & If College,
College Station, Texas

Biometrician, New ifexico Agricul-
tural Experiment Station, New
ilexico A & M College, State College,
New Mexico

.

Box 50, Alamogordo, New Mexico

3006 Franciscan Street, N.E.,
Albuquerque, New lMexico

Ch. Mach. USNOMTF Qtrs, 716,'White
Sands Proving Ground, New ilexico

Box 1506, San Juan Country Club,
Farmington, New Mexico

Superintendent of Buildings &
Grounds, New liexico Institute of
Mining & Technology, Socorro, New
Hexico

City Hall, Parks Superintendent,
Clovis, New Mexico

County Extension Agent, Box 1325,
Albuqueroue, New Mexico

Box 212, Clovis, New Mexico

Prcsident, The liyers Company, 530
East Overland, Il Paso, Texas

Extension Agrononist, New Mexico A
& 11 College, State College, New
Mexico

50




Name

31,

33

3L,

35,

36,

37
38,
39,

L0,

L1,

L2,

L3.

,Jll .

1150

L6,

Howard, Hugh Le

Hunter, John i,
Hunter, L. Q.
Lankford, J. Le
Leyendecker, Philip J.

Long, John A,

Hartin, Vi, M.
McDuff, Col. Melvin A,

Mudd, Je De

Overpeck, J. C.
Pack, M« Re

Pearce, Jerry M.
Pierce, Rs C.
Ray, Es Da

Ripley, Harlow K.

Roath, Art

Address

2813 liemphis Street, Fl1 Paso, Texas

Albuquerque Park and Recreational
Board, City Hall, Albuguerque, New
Mexico

Superintendent, Building & Grounds,
New Mexico Western College, Silver
City, New Mexico

Chairman, Green Committee, Tucson
Country Club, R.R. L, Box 187
Tucsori, Arizona

Head, Agriculture Service, lew
Mexico A & M College, State College,
New ifexico

Agronomy Department, P. O. Box 306,
New Mexico A & M College, State

. College, New ilexico

Box 343, Silver City, New lMexico
AAA & QIC, F't, Bliss, Texas

Los Alamos Golf Association, Los
Alamos, New lMexico

Head, Agronomy Department, P, O.
Box 306, New lMexico A & II College,
State College, llew Mexico

" Agronomy Department, P. O. Box 306,

New Mexico A & 11 College, State
College, New leiicod '

Van Horn Park, 302 Berry Circle,
El Paso, Texas *

Roswell Country Club, Roswell, New
Mexico

Box 195, Holloman Air Force Base,
New liexico

Ft. Bliss Eag. Section, El Paso,
Teues

92l Raymond Elvd., El Paso, Texas

51




Name

L7
L8.
L9«
504

51

524

53.

5’1.
55.

564

57s

584

59

60.

61,

624

63.

Rodriquez, Xavier
Rogers, J. Be
Rose, L. L.
Rystad, G. Ae

Sarabia, Joe L.

Selley, J. W,

Serna, Julian A,

Seun, Lt. Henry B.

Sheridan, P. A,

Staten, Glen

Tejada, Jacob

Torell, Paul J.

Watson, Ce E.

Watson, Je Re

Williams, T. He

ilson, Charles G,

Wiltbank, W. J.

52

Address

P, 0. Box 1L6, Juarez, Chih,, Mexico
5393 Montaya Drive, E1 Paso, Texas
Portales, New Mexico

92ly Raymond Blvd., E1 Paso, Texas

Ps O, Box 88, Las Cruces Country
Club, Las Cruces, New liexico

2310 East Jackson, Harlingen,
Texas

Albuquerque Country Club, 601
Laguna Blvd., S.W., Albuquerque,
lew lilexico

QTRS L21B, Fort Bliss, Texas

Building, Grounds, & Utilities,
University of New Mexico,
Albuquerque, New Mexico

Agronomy Department, P. O. Box 306,
New Mexico A & M College, State
College, New Mexzico

County Extension Agent, Dona Ana
County Courthouse, Las Cruces,
New Mexico

Agronomy Department, P. O. Box 306,
New llexico A & M College, State
College, New lexico

Agronomy Department, P, O. Box 306,
State College, New Ilexico

Chief Agronomist, Toro Hanufactur=
ing Crop., Toro R & D Center, 300
West 82nd Street, {inneapolis,
innesota

c/o liyers Company, Inc., 530 East
Overland,El Paso, Texas

Agronomist, Illilwaukee Sewerage
Commission, P. 0, Box 2079,
Milwaukee, l/isconsin

Extension Horticulturist, New lMexico
A & iI College, State College, New
Hexico




